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HIGTT6RIBIE B6IT QBT JUTer FFluimen Fnmml 61g1?

DIMANHHID HTBBIHGFUI FUTFHMBHDH ST (BID.

M BHHID  LIBELITE sl 61T G LD.

SDMANHHID ) NBIBIBETEIHGL LIOLILILTEH DB SB6TTEHLD.

SIMHHID UG 60 MBHTFML LISHBHGID HBBen6dH OlBMemTL snauITELD.
DIMIMBHHID (PHBHMHOBHGSF W Q(UOMIBMLOLIMLIS ST (HLD.

DA e

SICFHeN HMU6H LPeVGIDTINMEIUD SFFTWENF FhHemUIUD LWeTIBSHS, Hogh CuTsFememrenu
FHOFUIOISG 6157

1. Nitrosomonas 2. Clostridium

3. Green sulphur bacteria 4. Acetobacter

5. Azotobacter

BITIETRIBS BT DiMeTHH S BIGHeTNeID UFHEHI STWILLIL S HIT6RIOTES MOIFH WTH ?
1. oenalled HiewTewllWeouTHd  SHTEmILILIL 6D.

LUThHemalleorsll 2 [mauailulsd, 2 1L BOMTHeIuIsd LIsLaImEHmIDenUIds OloTemghdHdHev.
aifles euenFd, QeMICUMBS UBMEL YUBHUWIQIBDBES OB TEIIY (HHFH6V.

GuUITFemeTl LIGLAIENEHEMID SHTETTLILIL 6V.

WPHBHHAUSGFIU @ (OMBIGEMIOLIL] SHTEmILILIL 6V.

Gos

uBSHlwm, Ukiss alLaBBIGS L UTeoTE QBBIENIOUITS DN 61517

HeuFFalfle0d GLIGHHCL TS mendCHTen I MISUNHHH60.

WPHBHHASGFIWL QORIBEMIOLIENLIS O\BTEmIY[HHIH60.

SlmansHGID LIpBLTFemIB6NTES DIeHIDSH6L.

HVHHIHG OeueMBu OBETHWkIEmeT GCelaNCUBBHEIIQU HETENIDMNUIS 6HTEMIQHHH6V..
DM HGHID LIVSHEVBIGBN6TEH  OBHTEmITIG (HEHSH6V.

N

LeiaimeuenalBmIen (WHBEHHHGFW LIBGuTFenll SimidSsemen GaFyomerd 61?7
A. Acetobacter
B. Mucor
C. Nostoc
D. Chlamydomonas
E. Amoeba
1. A, B sydlwen ol (Bib. 2. B,
. A, B, E sy&lwienr 100 (Bib. 4. C
5. B,C,D gyslwien ol (Bib.

E sy&lwen ol (Bib.
, D su&lwier ol (Bid.

QraTwenHoHTGUL UBKSHWTeHE 2 SHTTRIOTE HDIDIH! 6157
1. Nitrobacter 2. Clostridium

3. Vibrio cholarae 4, Acetobacter

5. Azotobacter

MBSHTFI QI L HaHev @yaFmuiend OHT@iy uBpsflumssefemsd wr G HBoriuGl GeFwBur®
61517

L yrs& F0ur® 2. WBHTFONBEHBLD

3. MBHIFT LIS HHe0 4. o|ComediwmeuTd&HLd

5. mbHHCIBBTHSLD

LeieumeueTeNBmIeT FFUWIT FnBml 61517

L. owaiHs  Fwsamm uppPflurdsend @efldbaT@lyF CFulseeT@LD.
SIMANSHH LhIBSHSEHEHD SeNOU|H DHLOLINUS OlBTENIL eIeUTGLD.
SmahHEH LUBNSFluirdaepd  LIBGLITFemllaenT@Lb.

DMV HH! HIGTTENRIBBHEHLD (P HBH([HEH S/ WeTeuTGLD.

61606V [BlenTeNIRIABEHID LBPSHwTT CufigTFduihalsd Si_mIGLD.
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9. eweugdlelr jenmalensiid GULULSBESGL LWSTLUGSHSILGID eneiB wimg?

1. 10606 BBmi 2. mBGamSBm
3. eowaGyTSHBB 4. omIGCTD
5. QFenflimmi
10. wewrorHFOWTeSled SiFBenaled HTWILILL HHHH HIOEmmIBH CHTEHSH wrg?
L. umsflwmr 2. UMS&
3. FwBsrrumnSifluim 4. yymCmrBameum
5. SleL&BIT

11. sfeypri uflefulerCurgl (waHeomer LRSS QBT 1guilsd HewL OLimiendl wirg?
WHHGID BemsoulsvieiTen HIN6)BMENT DIBBBILH6V.

Slguiled GFmHID LBHTTHBHRIBHEMENT DTG F FlenHAUTHDHHEH HIIL|FH60.

Lo6mT60, BHIfF PBUWIIBNMB DIBBNBIGH60.

Capal LUSHTTHBMIB6MEL 25 - 30 S SN DIBBMIFH6V.

STHBBIITD HlewenmislseienTed LNflbs0eHs0 Hlapa60

N S

12. om@cwrsisler FEarmd Hmalldleomisemedmbadl LITIDUMTULIeOEHHMETL  Lfl&H05HHEmEUTS]
CuomeasTeitenLLTES  CQFwmBuTh 6157
1. DNA eowil L9f56056BHH60 2 DNA (pemenausnsndsHHBEL LIBHSHEH60
3. DNA ufemenm efpLIgeITdHH60 4. DNA uilemenr emiowibds ellenddb@l LIGHH60
5. DNA uiewens uiflsiflgge0

13. [BIGWTEIRIA &6 6T60TLILIB 66 :
L. (P& H6euTen HMHOYHG W DI H6i. 2. Cpruisens gBLBSHIHID DIHISISH6NT.
3. OEUBIBIGERTENITED DUSHTENHE (LPIQUITSH DIBISBISH6IT.
4. L (hewrennll @UIeOL| QBTEWIL  HIHISSEH6IT.
5. HEMBDHL DIMIHISH6IT.

14. (FHEVTEN HHMUDH OBTEWIL  [HITIemhIES Qlend 6157
L umpSfluar 2. UhIboH 3. HelldbdHe0 DI60BT
4. yGym BLrBameum 5. enedJ&

15. vauyFHbHeen FABLLIweOLTs Senoaldhl 615]7

&6V Q(OMIGHENLOLINLIS O\BTENNY [HEHSH60.

SBUULL el (Bevtemliuing  DIeNLDGH60.

OLosiTF6ie)] GBTEMIL  LI66UMIGBHRIGM6NES  OlBHT6uNg (hdHIH60.
DNA, RNA sy @lulen  SmewiliLL_6v.

@6l BIEWISGHHBTLIQUIITL TEH DUBHTNHS  (LPIgSH6V.

N S

16. LeioNHausieuBmIen Likibdidbaermen GQuisil] SieveoTHal 61517
HeLFFONFl60 MBMMWIET DIL_MIFIUT [HFHH60.
HemendsCarFens CFIOLIL] 2 _ewiauTdd OHT6mTIgHHIH60.
HEMEBHH60 OBBID LISVH6D DIMBISIFHET SHTEILILIL 60.
SIMANGHHI LIBIBFHHEHID LIBOLITFemlEenTd EHHIH60.
(LPSH6EVTEN  B([H6)bESFIUITITHS  BHT6RILILIL 6V.

N

17. uBpSlwrsseiey sremiiLLTHg  LisTalhealsmelBmie  sid]?
I UEOUGHWRIHET60TVTEN  HEVFFi6U]T 2. @efld0sT@ly HBUCUTMHeT
3. QILOEITFEIGUTEOTEN  L|636MMIBMIGBENT 4. GxUl USHTTHSHHIGB6N
5. BuHEd VG SH6N

18 smmeaud OBTeangrTsh LIBGLTFamiuITer Helldbdsn, HeVFFHiaImIH CBTERIQITSH DHBIS DILHIGILD
CaTEd o1%1?
1. umnSfluwm 2. yrmBymr@ameur
3. Helldbde0 DI0ST 4, URIBHG
5. FwGerm umpSflwm
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22.

23.

24.

25.

26.

217.

SICFFHe HTLIGH cLp6vLD, DCFH STFTUWIEN LISHTIHHD pBuieuBsnBl LILLbBHSH CurgFenensmnid
Caremeuenwt HedBBaUBNHOBTENEHLD DBIBHEH Fnl LD 61517

1. Nitrosomanas 2. Actobacter

3. Rhizobium 4. Salmonella

5. Green sulphur bacteria

FHEH  (WpeuHMmBUID CaHen emliewUUD BFHew cpeuHmBUD CUBMI BN HHS!
CunFenswrenulll  QUIBIOIF 617

1. Nitrosomonas 2. gt HhHeHed UBNSFwr (Green sulphur bacteria)
3. ougT HhHHHD sveord UBNSHwir (Green non sulphur bacteria)
4.  FwBermumnsiflum 5. Acetobacter

sl GUul L srBplersweury uBnSflur  ergl?

1. Saccharomyces 2. Nitrosomonas
3. Clostridium 4. Acetobacter
5. Lactobacillus

LmhIG&HE6T OBHTLIUTen Wenpwimenr FaBml 61gl?

1. UmBursenilsenm@Lb. 2. @eSlweumfl FlL SHemdHd OBHMeuiL eneulT@LD.
3. SIpH6L euefleenTadF GaFwmBU@BLD. 4. SIMANBHBHID LI6VH6D SIBIESHEMTGID.

5. UBHBF &IULTEH OBTHULIMGET HTHBSULGLD.

aUeMDENTL 60 eNBHTFMEULI LiGHdBHD Fnlgul SWTSHemeuryd LB s1g)?
1. Salmonella 2. Nitrobacter

3. Azotobacter 4. Rhizobium

5. Acetobacter

Slpaeveuefl srmplenfleury uBMFlwr e1g?

1. Clostridium 2. Acetobacter
3. Lactobacillus 4. Nitrosomonas
5. Azotobacter

LedreumeuseuBmieT eeisleumlyl FlL Hndd CsTemi gl 61517

wells CHTEJNSH SUTIPLD  [HICTITETIMIS &6

Suenwdh Hrauy Caufwdaseisd eurapd Rhizobium.

welld 2 L ellenlei eumpld GlamEmaasIiiLp.

SHTOT LOJLILL DL UT6D UeN(HLD QPHBIL.

W HLTHHH0 BRONSH WOHHH GUSTIHID HEVIILIFNF DIEOBHTEHHET.

N

UnhisHdbaere FmUiuisoL] e1gl?

DIMIBHFHID DI(PSH6V AUEFlHEMTGLD.

DMANHHID REMIPUWIHLOLILIEDL UIHID &Hlemer Ol TemIL enauU|LoT@GLD.
SDIMANHHID  LNflenduiTd e eenm@LD.

DIMANHHID  BIEDIBGHHBTL QU B DlUSHTEMNHDDH FnlgUITOITGLD.
DIMANHHID LI60H6V DIBIS BHEMTGLD.

O N

LedreuHeusauBmIeT SHalesil @ (pmIGMOLIMLIES OHTENIL. DI H6TEI6,
a. Acetobacter b. Amoeaba
c. Clostridium d. Mucor
e. Chlamydomonas

1. a., bl {G. 2. a, c L (BLb.
3. b, c,dwl®Bwb. 4, a..c,d L (BLb.
5. b,d, e wl_@Biwb.
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28.

29.

30.

31.

32.

33.

34,

35.

36.

uBBflwmssefed @sTemmiLLTSSH  LeTalheleTeBmIeT 61gh?

1. Gl jeure) 2. @eMHOSHTGLUIL BHBLUGLITH6IT

3. QLUGUWTEFS DIe0G 4. QuenFeianTed GUTTHSUILI L LIRS MIGHEI.
5. eNHAH6I

LeteumeueTeuBmIsT  QUIThSSIOmB Camy 61517

L. eweugsd - &UFL(H 2. uppSflur - enmeroill B

3. UGBS - e0pdFeWD 4. ymCmr@ameur - HMUGLITHEIT

5. SIVST - (PHVBLSHHUITSHE

NH,; — NO, 6D TBBSSIHES STTNIOTES enoaH 61517

1. Nitrosomanas 2. Clostridium
3. Nitrobacter 4. Azotobacter
5. Rhizobium

Pseudomonas denitrificans @upens enbHIF eIl L Ha60 6Bl Ligpenpuiey LimigeflliF
@& uauyLb.

L. yrsl ugly 2. o@wreflwreurdaid

3. mbHHCIBBIHHE0 4. OBHIF6 LIFH HFH60

5. MbSHIFONIBEHHLID

umisg, uppSflurellelmbsl GeoumiuL s STTIoTS Dnosud  LlsialmeusTeuBnIeT 61gl7
L. UBGurgFemiuTe DIEMIDFHED 2. (PHBHHASGFWBHTH [HEHH60

3. [RI6UITEmIAIS & 61T & 60 (5 &H60 4. Lflenasuwimd s senmmeihad$He0

5. Gpruisamyemnt aenmaeal | dHe0

HeLOIoTISlenal  BMHeN6  Dieened  SHMLILISBHTHL  QUITHIOITHI  LIWsTUBSHSILUBID  DI60E,
61517

1. BlevediBmmi 2. Qaeanflipmy
3. pCemmSBMmF 4. emidBrTOmmBIT
5. omiGGymb

MOUTFHH6N, LBBHUWITSST, LRIGHSHEN PHU DAMHHISGD CLTHIeNTISHI
UFIbUEDTWV@GL LUSHTTHHIoNE DNA enuid  OlHmemig (hdhaHev.

SBOUTFM DI6LEVTH DIMIFHETTH6M [HFHSH60.

@6l HIISGHHBTLIQUlET S DeuBHTlbHE FnlgUISHTH6M [HHIH6V.
STOUIMIHET, 6llemIGHeT pPHuieBnled GHTUIsm6T GBLGEHSH6L.

2 UNTsHCaTensHaHe0 DFHHID LTHEH STEmILILIL 6V.

I S

FGLOL®mS SwrfluderCurg peoLOUBTs: CFwBuT®h  LsaimelsouBnIsT  61g7?

1. Ombsd HTauy, alevmld LBHH6T Hiewenimidseienmed Lflbsila)ds @l LihHoHev.

2. 2 ulil hsPesGL ULTSH USTTHHBIGEN Fnl OLHEH H6venaiuled GFJohalILIL TenlD

3. @eLulen G wr(BF Fppy wopip  uwflur  dAdlsene] CaFiHdml  FendHealenl Hemevd
S HILBSHSH60.

4. HemHaueml_HeVb@E STBITSIITID HITTENIBIS G LILGTLIHIHSHUILIL 6D,

5. Slgdh®mlg Hevemalsnwlll LIl B Hevd Lyl Géurgl B GFdHHeb.

Camperpenpfadwmer enelst SWTALLTEd LWTUGSHSIUBID HIWTeNBISF FTdH 61517
1. Saccharomyces 2. Gluconobacter

3. Streptococcus 4. Acetobacter

5. Lactobacillus

il aflomraien, s GBTSLL 4
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37.

38.

39.

40.

41.

42.

43.

uflsfeslULTsH SIfeLT QUIBMNSWTET HIbHeneuE6TNed CFJauHamed ML bdnlgul LTHIIL]
SleveoTHH!  LisieumenemauBmien 61517

CHTWITGHE)  [HICTTEMIRIAS H6IT  LIFLDL|EH60

BJ LDTFDL H60

sTmpleen Hlemsouleomen LTfHHIHE0 HemL GILImIFH6ED

BIETTENIMIAEG GHoHoHTend DiBHHHHH BOD GUBIoreid Sievsvdhl el Saen Coeiied DiHHHdHaH60
SITHTBBID i&HD aITuSHE6T CeuefliuL_60

Qo e

slepengll Uflaflae uflefldsedst Lysrer Chrasons enwaldl 61ghl?

L. pflell SevmisBBeienoenLl BB @6l 2aBLEaIBD HeTenoemul BLIGHHSH6.
. IHfleVIGITEN  HI6TIT6MIRISS BN DIBBBIFH6V.

Bfledr LT@Henevenuld GHMmHE UTLLOWeOemL 3B SHEH60.

mlewtenmmid Lflbsllend cpeold @yamuwien @l fger CHeiialmuids &mBHaH60.
. Bfleveien &L06) BHEMET HITIGIHIS (LP6VID HTIDSHHIH6D

(S SR )

Gamemb, GFmwir Sieuewy, WIIPHIHFND B HToUTHIG6MED LFHILTHL Herlanmed eJMBLIBLD
HTHBHBIBMENDH GHMBLUSBEH DbHdH STaujmhiselanl LU@GsHSIuGD  (Bt) ugbuenyuisvsnsll
CuBL LWETLGSHSLILBLD HlewTewihid 61517

1. Bacillus thuringiensis 2. Saccharomyces lerevisica
3. Penicellium notatum 4. Autobacter
5. E-coli

mBHESHTPBHIMBUTEL LWLSTUGSHBLILIBID HI6TIENIRIS BT F60 QIHLOTH
Saccharomyces, Acetobacter, Lactobacillus, Penicillium

CoBLy HiewTeMIRIS B6T LIWSTLHSHSLILBLD HHHOHTH0HMET 6 (LOMIGLPDBUTIEL O\HTENIL F.
IBHCHTEL HWIMi, elemalfl swmfliyg, ured Swmiy, bHewTamiulFesosTsoed SHumfliiL]
alemmalfl Hwrfliy, SBeCsmed 2 MuUGH, LTed HWTFI, Hlewremulys6aTevsd sumflii]
eleomaslfl ST, LT6D @3 1EH&E6T HUTFILY, HiewsUTEH6sTevsd HUITHILL), HHBHEHTEL SHUIMFiL]
ured SWMflliy, SiBeECsme0 2 MG, Hietemulysostsusd swmfli, elermalfl gHuimfliny
BHCHTEL HWMFLL] LITeL 2 [ 1ddHHe SHuImfiL], HiesmuTysosTsvsd SWImfiiL), elemafl guimfiyy

S N N

umest  HWTfle@&WbBUTH  Wom  QUITRIGSBEL  Llsteumd  sbhlewrenmiduiler  GaTBuT®h
LwsTUGSHSIILBLD?

1. Acetobacter 2. Saccharomyces 3. Lactobacillus

4. Glucobacter 5. Streptococcus

o UIFHOsTHIL LUOTWIEIGOHT  HIGHTEMHIS BT LUWBLGSHSIULTS FHBHTUILUD 6157
uaUTelledmbaH Guimsl Huwmflgaev.

Oxpsitennd LSHNFeNHHH DIBHCHMTL  HUITHHH60.

s1FCpTenwsh HBUUSBOHe Wwelldy 2 Lefled BCG silLd OFwBLL6D.
Opetend LHTFeNHHH LTemwN, SHLILLLY HUWTFHH60.

TemHe0 DBHCHTeVMHHH allenTadlfl SHuImfldHev.

QoA

UJIbUTWeVEHS GHTINIL LD Lweu@SSIuLTsS 2 BUSHI  GUTmHeT 61&H!?
1. QeirFEeden

2. GemiuenyBnley B s Wb
3. Q®mevervdBymev.

4. @GS 2_oBHB STy

5. Qumeiiedip  oifld

il aflomraien, s GBTSLL 5
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44.

45.

46.

47.

48.

49.

2 ulFHOsMPmI L1F CFwIT(LPsHBUNGTELITSI HIHTENIMIS SN LILTLBHHHIONHED QFe0aITHEHEF
CFIHHID HTTem  LTeTeNHeUGTOBMBIGT 6157

1.  [HlwTeNIBIEH6T CRIBIBIEIaIS&HSH OHFULITHAINITE E)([HHH60.

2. wedeuren LILGaIMI cpeulIGUITHL HerilaibdH GHTIABLGID HeTenLDenUISH BTN [HHH6L.

3. mlewiewmidseien DmIGFLsH QHTPHBLTGET RenL OauliLl BUbHemeHeien S BldH(H6L.
4. 2 UIFFOFWET(LPEHBEHET HTT6WIOTS GHlP60 LOTFTHEHET GOV 651 GFFmemLo.

5. 9IICFuF OFweLpenBuleTCLITEHI cLpslIOUTHL Hemed HIFIHIOTE 6)enealHeNTd LOTBM3IH60.

BIRTGIBISH6T FJeu alTUSSH HTenD OBTEHIL BTUTH DIGHLOGIBMHTE (LPSEBIUILDTET ST 6mTLD
61&|?

allewgeuner auenjFFu b SeMICUHGBS DBBEVILD

UJhsS 2 L 6VenolILd @ | BOMTHeIuIed LI6L6UEMEELOU LD

GuTFemenILl LIGL6UENSHEMLD

slenalled FNlwFHTenaswmed DIHS GBUILiL] SHetalene] aldSeHHmbpd OBTETIYHHH60.
GurmidseEpLal el & OFHTLJSmen gBUBHH DaBedB @SHHTHBGUTED FnJliLIeNL WD
DBBMEVSH OB TETIY(HHSH60.

M

Ledteu(meustteumie 100 BEIMSBBeID (&HenmeuTe Li(HLOGDINL Wi 61517
1. & 2. umsflwr

3. enwasBsmiifenmeroim 4. ©em|pLDeuot

5. ®ayGunB@amb

FIFH 2 _wimaldh HTGHEHGWOUTSH FodHlepeolond geflenwil LWSTLGSHSHW CUTHeID SHTLIGHT
eapeoores  COLallener LWATLGSSTS®E!,

1. &Gad LMIBFHEH6N 2. Caynobacteria

3. Purple bacteria 4. Nitrobacter

5. Purple non sulphur bacteria

o uilflwed emL SOsmevedwnsll LWSILGSHSLILBLD Bt elel QUIGHIITS  DIeDLPSHSLILIBLD
HlewTenTmISUT6 aulgaIlDd LleTeu(heueaTeuBmI6eT 617

E 0 O A

1. 2

MBHOHTHE06V, HIewTenThISH6T LLELIGSHSL LGS UBBW L6eUbHD 6Thd CHTLIL| SHeupTeig.
2 BuUsHS (b1 6UT GBI &)

1. BCG s6uyd Mycobacterium tuberculosis

2. weuder oIOGaTauLilevld Corynebacterium glutamicum

3. Guefdeder mlewTamiullydCdTevs Penicillium notatum

4. elemalifl Saccharomyces

5. sully Lactobacillus

il aflomraien, s GBTSLL 6
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50.

51.

52.

53.

54.

55.

UBBSWIT, LRSS, SI0BT LU HICHIERIESIH6T DNTHHOBHID CUTHIeUTET &L L emLDLIL)/
SHETMOMUIS OBHTEWILFHI 6157

1. &e0FFHAIT 2. Gy 2_awie

3. 565G WPen6nulel e(LDMIGENLOLIL 4. WWHH OLoeiIF6le

5. HVFFLLBLD

UeteumeuemeuBmien  eefls0sm@Gleny  GumbsTsienT Sl
1. @dleomGymilund (Oscillatorium) 2. OpmevGyrs (Nostoc)
3. emwa@yndlevfles (Mycrocystic) 4. eopGamiwid (Rhizobium)

5. selent (Anabena)

&L OB SWTfiyl ugupenm, LlesTeuheuereummIeT 61gl?

1. myedliemu 40 - 65% eueny CuamiudBETH B GCHelldhaHe0

2. Qautiuplenevenwt 43°C - 65°C eueny CuUamIUFHBETS FHHMTH OFH6rldHe0

3. &MU, MBFHIFH alHHHmSH 2 60 Henpdseniowl 30:1 sl CuamieudBodeT  wyfluim,
SUMIWS HTeUTll LUGHH6T, FBHT opdlwen CFgHHev.

4. O, Ggplewen 5% el CuUanIISBOBET Gl CL(BS Galwemed Genulent Cui LI B0

5. gmaaCeu HWMHESILLL gl O (heweu, LflenswenL b e iGUM(HL SerfleT gl LITeaIe0msLl
LITLIL&60.

HEOWPHH60 HILLWpemB uUBsw enpwrer OsT jomus Ostemw Gamg e1g?

1. oemeopend 260 BB LBBeNTH OBTewIL SHPULHTE SHTH6NT - FHIHT FHFNFHamL LD
GHASH FHreuaiewpwid - GeiFele] eaugsllg (0.22um - 0.45um FHienenblsTeurL )
HlewaIUl] euenJlLL &b - Di(pdHHaIBHeveaNed 15 BIOLD aldhsHe0

ured LpdFammid - 72°C uled 15 QFdsear (135°C  uled 2 QFbm6r) meudhHeo
sewienimg o usyewmiser - 160°C GQauiuBlensouled 1 - 2 el GHID eMeudHHe0

A

ugbuemywev@ll  Gumpluiweder LgGuimsd oebersHE

1. uppSflwreler (Basillus thuringensis) ugbUMTWEVMBL LWSTLGHSHSH Bamgiento, Gamum,
wrphdHflens, HCeameor Gumeipy SHTaugmiseisd LU&FS adHIllsh Haenwemul gBLbBSHH6e0

2. walg Genome @@ Fov CHTUISEHHEG THITLILSH SHETEHID GSHTEUTL  LIFIDLIDTUIEVEHHEm6NT
2 I 0FISHSHIH60

3. Ervinia uredovora uppifluneneu’l uwesiu®GsHa Curerein oifldl (Golden Rice) o muss)
CFUIH60

4. uybuFWeNE &ML gBUGSSLILL L Escherichia coli enuit LweLBSHS el Eessedenet
® BUSHHCFUIH6L.

5. ®Gumiedwr GpmuneflsendssTar FHHFmFUTHS GHHLMBSB STTEONNUL 2 (HEUTHEH60

uflsflésluLTg Heng, Bibmevseled alBHaIILISITEL GBLIL &anlgll LITSHESLOTET a16nere) SieheorHd
. pfler U Flgar Cpeiial GHeHmouenL FHev
. pflgr pH Qupored @emmeusnL &0

—_—

. CuBurliisd ©IEOST LML OWITEIB 2 (HeUTHeL
. GrTwmss  mlewamiulfaeT LFLDLg60
. BIHleneouliesr o ulTLILIEOIMBENLID (FHMNBHED

S NS N )
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56.

57.

58.

59.

60.

® Hame0F GFJULSEN (LpeUlDTH afleUFTU LOGHTNN60 GBULTS HeDeNevenLD WITgH|?

1. Apliuns Heoysdh BHdbBleneldsHs0

2. Fpiiuren aiFfled pH Qewend @ sHev.

3. eTEmIL 6T Q&TBTHEL Lenemibdl LOGwNU|(HHHMET 2 (HEUTEHeUHITED LDGKTT6NTN6 &L L eDLOLIL]
al(hSHHOFUISH STHBBITL L He0d GobLBEHSH60.

4. 1ew1 GeulIupleneowldF FIraeame0.

5. seflylyse BIwens SfilLs@eTenmaumss HBEHDH60.

&6NEH 2 MUSHUIL T OBTLIUBB Byl LU heuaTeuBmIen 61gl?

1. 9IBpBas1al LWALGSSILGL LUsHI0 gnsHsTy 15% &s@Cims smemiLpL

ObsF OFwBUTLIged (WPpHevled UBNSHwmeyd Lieern umisgsea b umisefiyFeFuiub.

@Obs CETHHH0 GFwenwens cpeold CLBSHImUl © FF SBHCETL FHaisd 17% SuELb.
QurgieuTer @60 GeuliLmleneouied cpaIml BT &6eMed @bdH CFWLIGTLPENB LT &HHWIenL U|LD.

Nk »

poler HIeHIeNImISSH CHTHI LI (penBoHHemoL HemTBLIGSSILL L [HIGHTNIHISF F(UPSHTUID

LWSTUGSSLILL(H © WIHID CETewiL Heten o BusHFH GaFuiwliLl (Heengi.

160601 DIBHCHTEL o BLISHBEHID, HWMfiler Curgl euefwmBp OsmeTseveaisd /CuTHHe0H6 60

QUTHOFLIWILILBHEUSHBEHTET STJ60ID WITSHI?

1. OBTHSHH0 Ceid HL OUBIIMSHSH HaTTEHH60.

2. @UFCWBBEF OQFweT(pemB (LPeOD @IlDLIGe)| gBLBMMBEH HallTHH60.

3. Acetobacter Gureiip HlewewIEIS BeTen GCFweT(pemBuied o BLGS CFWIWILLL  LmeD
yefiliyg semeuwiemLauemndd HBEHH60

4. giglsene) CO, CoTamspsd HBHH60

5. pH Gupiotend oiHsfliumss HBSHSH60.

uppSfwr - CeTulsh  COHTBBISSMeNS HAITILSBSTS, HlewNIMISBmeN LWSLIGSHS, SO
(HHH 2 BUSHFH CFUIHD OHTLTUTEF FFHWTET Hiewenwmad CHTLJUseMs0 enpwneig 6137
1. mrLiLele) - Clostridium tetani

2. auliBGurLD - Escherichia coli

3. &I - Mycobacterium tuberculosis

4. QsmeuyT - Vibrio cholarae

5. &CUTUIL. (b amuiFged -  Salmonelle typhi

s prsF FHHHfHGD CFwerpempuisd (WwaoHeatemwl Lflafied peLupTeas 6157

1. @weowdbaed Buresip BGevamer WHHGHWD GUTHL Bmen DL Wed BT 1I9He6is0 B i
NHHBFOFUIZH DIBBNISH60.

2. 0HEITSH USTTHSBISENTE D606V, HBH6T, 6w  pdluieuBens BT guier  Siguisd
Ugwd QFUIH6L.

3. aMBESMW ey SIMBHGL LISTTHHRISMET HIGILIL|FH60

4. s1BLleUTD Hlewenmdseflernmsd LfhsHsB CewuBur® GCubuBHHUILL 60

5. mflevieien GagemiGummLsafed 20 - 30% GeuefNGUBBLILIL 60.

il aflomraien, s GBTSLL 8
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61.

62.

63.

64

65.

o uflifeuruy swrfliiygd GFwei(penpuied o sen.msTHE 6157

1. Gogal LSHTTSHHEIS6T BHILILIGLILSEG6T6NTH60

2. sreleadiw, sthpIsGiw Lfbswlseo

3. QBTHGHH0

4. 90FBBIGHO6VID 2 (HeUTH60

5. &TURTOITL L (B, ;SHTFT B UTUIHHET DL HHTHHLOMLHSHI LEBHT aUTU| 2 (HeUTH60

LT63T6U(THEUGITEUBMIET  [HICWTENRIES HeneTdh QBTewRlgITHa 61517

1. 9CrrédlwioTer Loefgene GILIHRIGL 6D 2. 9Gyrédwiomer el Helleir EenrlienL
3. FyedlILImeDT  LDGUOT 4. QeubhHeHBmISH6IT

5. &l UGHulevieen &L ed

OpTasHHe0 Oswearwpenpuiea Cursrear Bmis allmeareysel Feoad DeupmIsGFlw
mlewtenimislullemiseaien QUWTseEnd S6 STl (HeTener. @eummieT gFflwmer OHTLIL 61g?
1. GurGemBsmouid &ewl LrGwpwy - Corynebacterium glutamicum

2. ugel] CBETHHH DBHCHTETH - Leuconostoc, Streptococcus

3. meUST 2 _BLGI - Saccharomyces cerevisiae

4. Twy o BusHs) - Saccharomyces callbergensis

5. allemmadlfl o Bugd) - Azotobacter

UL TWeNd eflenentligh OFHTPaIl LD DiFTeug LFbLeFueo@Gl Gumpsiuiuwed OFHmidenit Lib

OFHTLTUTEN FBBISHEHeT 6%  Llenpumearsm@b?

1. Gmemeuwimedt ULTDL®IUWVMS Gl ly  GoumprehdlaosmeTen’ LWSLGSSLILGLD GCBTH WS
CaT@Hd eeCLT musbdlefCua E@LD.

2. Geulpu@ssiiu’ L DNA grdeduilear utasHmsd GCoaprosdld O@metausmE OFed L
&L GHSHL UWTLGSHSLILIBLD.

3. omduier FBamblaeien mHubdelbaitleosmsll LflHombHes DNA el SeudlwiorgLb.

4. Gxpemeuwimer UFbLUMTWmBS GaTewi. DNA utadHms enmeoll BLear OFTLTUUBGSHS
DNA 60860 LwiaiLIBSHSHLILBLD.

5. 186l @emevorii] Gauwiwiul’ L Henmerodl en. uBpSflwimeleniell OFeVIdHdHIH6e0 EUIGOLDTBBEVTELD.

SlUSTANILSBOBRT  Bipepl LU L Hlewiewm&ll LFnFsd SUTfle@ld  GFwenipenpuisd

® GeNLEISTS LIQ(penm  Lileia(heuasTeuBmIeT 61gl?

1. &SHBOT6 Hewienimy allpsbdHuler g B’ L sTIFS agdHd BHisalem g SmOLEGESHSH60
oarflulledr (pewentullentmed miewiewimiss OTHF FnsldHeneneu G 60.

2. obg WTHFuler GLosbedul LIL 6D 2 (HauTGLD aueny SH(HLOLGSHSH0 2ad peoloTdH al(LSHE N6
gl LJLIL&60.

3. aupsEHUled @L UL LyFemg 66Dl 605HH60 2 60T5HSHIH60.

4. y&dlewen OeuliubHlermms LHSHEH60.

5. smweplly AISMS @BBIOLBSS! PQSSIENTIQaTTed APBSH60.

il aflomraien, s GBTSLL 9
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(1) A.

V.

SmWlYd s Hangauend ol e el

BICRTCIHBIGIH6T 6TETLIMNS UMTUIBIHS.

(WPBBIPIRSTS HlewTenmid seillener wIsHATD OsTeniGeren CufyTaHTaNseT 6Tenou?
BlewTenmIS H6flel LHoemeard ST (HeusBETar SleaiBhaeT GUBID g wrgh?
BIRIGNIBIGIHET MG LUTHEH STewlLbBHampenouied CFeoams@GsF CFaISHHID HTyewflsern

eTemeu?

HICWTENIRISIH6T LUBBIW SBBTUIO|SEHSHSTH UEMTLIL 261 HHIS6T LWETUGSHSILBLD.
HICHTETRIS BT LMW SBenSHDBTEH aUEMTLIL] 26Tl HHmIS6T LILIGTLGSHSLILIBGUSBSHTET ST 6mID
wrgl?

aueNi] 261 SId SUMFILSBHTHL  LI6deUHID LISTISSHRIEB6T LILTLIBSHBHIUSDBHTE ST6mID UITg?
(D). o (HhasHIPHIEG levevd BmBFds DalHH aYHHHHDH HIF6V.

(). &epdH8aTa DLV OILIGHECHTEI.

(iil).  eyepy.

BIRTIENIHIS  aUeMTLILGSTHL  UFeueuTall LWTUGSSLILGL HHmd 261 HHIG6T SIenienLdb
GBUILG Si6ileyL SHIS6T60 aUeTTHSLILIBLD HICHIGOHIS aIMNBHMET 6T(LHHISH

BOms oL HLD Qurglans eleMToH&SLILGLD [HIGHIOIEIS alens.

2 e

Geuliueymigwimen euenyliL ear_s6iomamlenerd SHUOLIPIIUSBETHI LWGTLGSHSHID (LPedB
wrgl?

HEWIGITY 2 LISJEuIhIGHemensd S(HUOWPILSBETHL LWSTLGSHSHID (Wpewm wirgl?

. FpUOYGHH0 eaFlenuids SHHOWHSGID (Wpewm wimgl?

Bhmas 2ar_s6Iomaied eueIhleTen UBNSFwT wrHRwTemisd Fpfighenenel gl (B HlEmISEH
STIQUIGTSLD SDIUSTRNILSBHTH 61(LHSHHCUBBOLOTETENBS HUTHULISBEHTS HRIB6T NBHUITEHLD
CFweT(LpenBUlle (LPHETEMOWITET LI (LenBEHamend GnBILILI[HS.

. QummenmaHTy (WeHHWHHIaIpeTen LGB LUSTIHSHIEMmeT 2 BLSHH CFuleusBHTH

[BI6RTETRIS B6IT LIWGTLIBSHSUILIBLD.
Lelteubld  CEFWIGT(LPENBHEHSHSTHL  LIUITUIBLD  [HIGTenIhIS  6UeNSMUI  (LDMIE(LPOBLILIYG
CINNICES
(i) BeiEeh 2 _BLSHS
() Cursl. o BuUSH)
(i) el alfl o BLgha)
v) 910Gamauflev 2 BLIgS)
v) BCG sbuyd wmbal

(i) mlewTemTRISBeTET CHTIOBUTL TSI GploelasT Floplenevenulll Cuamieuded  LBIGETUILEF

Qi alHHmBHdH H(Hdb.

il aflomraien, s GBTSLL 10
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(2) (1) HICTERIRIGIHET 6IHTIBTE 6163160 ?
(i)  (PSBIHHEUTIH6T, H(HEUDIH6T 6160l BB BT CoupLIBHHDH BT (HAUHBE 6JHIeUT6T
Lygmenr Bl wimg)?
(i) 2 ulflwed Suiagnl Miseflsd UWLGD GUTSHIITET HlEMIBEGHS ST IQUITEIEH! Fnl (B
@6l HIIHSHBHTL LY’ 6160 6ULHIBLILIGEUGCH6T?
v) HIDIGEGHST 1gulleT © (HLOLHES aEIITERIHI LIWELGD Fhd algalshdler 6lbhd
BuwietLNenSg HmISUNHBGWD?
(V) a). Qurgleuren SLU1GnL BIG6eTe0 LWSTLGHD @61 HlemIb@&HHHM 1Igule o FF o (HLOLHDHD
augyl WITgI?
b). @ GuTHemenr SluspTalsHHI CUBB alibLsHear @ HUELHSHD x 10 x 40 x 5 eT6nd
GBSBILL[BHeTeNgl.  BH6epevld SHSLILBeUSH WiTgl?
(3)

N

eumTwy x
(PSH6T6m60 1\
SIMLWeL GBI
.

[T 3 ¢
GuTl(emmuied
R

GUMWGYL L 6D

r
i+
Joon,

yigl

|_)__ — == ——=————
—|_ alleugmul
|_

By B,C gyb BHEHHETG

BlewTamIU 1T & 6B Te060

\

s&PEfSs By Hib A

v o Voo . v
g HH60 el BUI aflougmu L euige
LIT6) 6m 60T WD ETHEBTETH
&9y B

sPeNbT FHHHFILS S L Creisler LigpenBaHemend ST (B UL GG Syl (HeTerng.
DISHMNDH HOIGIDTS DUSHTNHH LIl elenTddbeEnhdE alenl HHb.

I. &0 5] 6I6MmTeL  6l60ren?

ii. ®Ifle) By &HHBFILISHET S6SUIEHIOWITENID UWITEHI?

ii. P, Q stediés @I LI (B6TT6N  (LPEDMBEHEN6TT  G)6IhIbT 6005,
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V. @euBmleln UFeNeOTH LIWTLGSSIUGID (1pedm wirg?
V. BGuwBsv pmissT @GBULILL (wewpulerCurg Meup 2 ulfFoFweipsns wmg?
Vi. (@) B ereud @ptd_ O g@mlinigr wing)?
(b) X etamid oumujemer QeMBIBHIBH  AHE LleiseT Gemiend GSBILLIHS.
(©) Y eend @UIlLiul L 18&Huler (PpSHSwbHHIaID WTHI.
Vii.  @A@UOuPiySsTel UWeaTUBSSILUGL QTFTWert USTTHHID wirg?

@4) i. 2 uly eumuy ereBIBTEL 6TedeN?

ii. 2 uliy euruy o_musHduiemmed BenmCoummaCaTaen aBUTie@&G Ruemi@ ChTdbHmIsG6NT
HHH?

jii. miewEmUlTd QBTEL6S  6TEIBTEY  6l6dTen?

IV. a) (IPSHBTUPHeVTHS HEMTBHLNGHBLILIL L HlewemiulfH6smevel uwimgl?
b) @bs HiewEIUNTECBTIMUIS HemiBLIgSHS Diewemmalulwsd elehehTel wmy?

V. a) Crmuiss®LY Wwmbs (Vaccine) sWmflugBaETe:  HIswIewnmiaaemerl LILITLIBS S

allehehmenll wimiy?

b) CrTuISHGBUL wmbdHiseien (Vaccine) @pamuiend &L Lewoliy wrgl?

(5) 1) DNA cpevdbampidberien S1Lenolil] GulsOLse @Iemi® SHHd
i) omdsefen LIplyflenwouiusd uSTTHSITE DNA SiemwabB@, DNA Gsmem(heitern
Ly smenomen  GuicoOLITETEnD  6T(DHIH.
iil) @6Vl LOUGHWRIHeM6T bH DeVE WTHI?
V) a) ugbus»ywevGll QuTpluilulsd eremiiLBeugd WTg?
b) oiBBOse LWSTLGHSULBD LNenTeroll ( 616IBT6eL  6T60T60?
V) enB@&omennid Gauiwiul L Nenmerodl_(B  6T65mI60 616016017
vi) ugbusnywev@ll Qurpuiweded Lleeumd GpBTdwmbisefles LkiBeMiL wrg?
a) DNA Gurelw@r&
b) eten@Lm MuysbalemGuis
c) aVGsa
GBI L QL HFHIE@GI Qurmebsioner DNA urtedhemd DNA cpsubdammlsy S)enemntddHev.
Vil) Qaevlflelt &L HHev elediLig WITHI?
viil) ugibuenTwev@ HFUBSHSLILIL L SBIBEm6Nl LWLGSHSINSTe 2 uljsCarensdnE
INFFDBIHHOTH DMDUIHHHH BIHIB HENEVNLOHENET 6T(LDHIH.

(6) i) a)euefiemi_05Ha60 DI BIBUSTEN MBBHTFH FHNBID 6T6)aIGTOUTEID?
b) MBHIFT QU L HHIL 6T OBHTLTLENLUI  [HIWIeNBISS Fnl L BiGemenl QuUWIflBs.
i) ewBHIFeT LHHEH60 6I6IIMBT60 61656017
i) a) wentenflsd GUTIPLD EWBHIF6N LFHSBGWD HlewtenmaQuiTsinensrd @GILL{HE.
b) srarmIsEpLa  @arplueary]l FULGSMGHE OETemiL edbHIFa LD &G
upnSflwrGeursiimlenend  @GBILLIGS.
V) a) opHIFaBHHID 6T6tilgl WTg)?
b) enpHIFANIBHEHHI 6N (PHBWGHSHIOID WTH?
V) omissaien 2 L elsveien N oI migdlu mbadl CFTeneuset &6 syl (heterer. il
CHTH60BHEMENT 6T(LDSHIS.
a) @@ GermLileor
b) @uoluyBeurm@,Gemmiiledr
C) oisbifledr
d) &sirgedlenn
e) &IGrmbLied.
VL. ‘emeledl’  OGHIFT] 2 BuUHHF QFWeI(pemBenws ST B uTFFBCHT (B ULl &6l
SILILIL (H6TT6NG].
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Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

1.

v.
\

L
v.

-

SHITLNFLI  LILPMHIGHED6NT X
SMIHHIF 1B HUMfH5H60
J
AT _enFs FrBenmll uTsFsy | Y
LGN s HHIbEHL_ LB EHIH60.
4

SHmIFeUIL 681 Ml GFL 4
DHIIIMNBMUIF BT HH60.
y

OBTHHH HMTFN6V W
UI9SH 60

J
USLBHHSH60 P

MmN 2 BLIGHUTD DHHH DOevHHeTenD CbmentL HFT engll Lipmhiseievmiba G L
GeueLeVE HEMIFMELLI LILGTLIGHHIOUHE (PSS WSHSHIOUND WITg]?

Y eigmiid OFwieii(penpuien 2 uilfluisd FHwmer (poHESwsHHiadbHma el o Es.

Z eigid  QFweiipenBuletCurg LWETLGSHSHID HiwTenhid Senshalen LW 6T(1HIH.

P simid  Gawisii(penmullesr euewllasll GuUIOTEID WITg)?

M 2 _MLUSHHHBHTE HITenFl LIpD HelJheHellHahl LWeTLBHHHImIgUl  Caiml

apeolIOUTHeTeN QLIWEDTSH FH[HSb.
7. A.

2 HUSHHIHG DUl LUBNSHUITSS6T eleleTml elendLILBHSUILIBLID?

(PSIBHEUST G(LOMIGMIOLINLIS ST (BLD LITSHTEILOTEN  HIHTRISUNEIT Fnl L MIS6T WITeney?
BHHEUST Q(OMIGEMIOLIMLIS ST (HLD HIGHIENHISS Fnl L MRISH6T WITEH6Y

Guomuig (i) (ill) b Gl LmswenF BCsFJhsh miewenmasHelled STewlILBID LI HTemomer
&L LenIolILbHeren CaumumBse dpeiml HHD

Guosuid (i) < (1) QYIb Fnl L Fisenend CFhd HiewTewmhiaH6MedhHbd maUTFbH6IT 616IeITH
CoupILihBleiimen 6I6iILINSHSH BT (BHOUSBHTE RIHIG AL WIBIG6T 61(1DHIH.

LleTeN(BID Fnl L BisenendF BFihH @@@mn@ mlewTewImId sl GBILLIBHS.
@6ldh HSBOLITEF 6w
Qrarwiend HBELITF e
Siemiowl STBpsleiul eumifl
s BUul L smmpiesiul eumid
. BN STBHBIBTL L DB
@611611(361@1 MBHOBHTINEOBH6ME [HITTERISH6T LIWLGTIBHSILIGRUSBE 6JHIUTUISTEN el UIBIG6IT
wimemex ?

LN6TeUHLD 6MBHOHTIHELH61T6D umscru@g,g,uu@m [BlevTemIBIA MU/ [HlevTenI RIS BeM6TL T QUWIFHSb.
&6lEH 2 BhHd)

. elemalfl o BLGHF)
Quesifledlenl 2 ML)

. Cursl. 2 _musa)

5 LT QBmevedl 2 ML)

opo o

AW R

C.2_aueBusHaHsaiempuisd  Crruirs @Jmmwéﬂaaammuw LWSTLUBRSHSID  FHSHTUILIMIGEHLD

L

HlewTenhid Herilell DMCFL allemenaldme LWGTLGSHBIILBID FhHILILIBIGEHD 2 6166
[BI6RTENIRIS HEN6NML LILSTUBSHSHID FhHTUUSHIHHTO QI 2 HTJE0ID HHb.

. mlewtenmidulelr SienIB@FL ellewenadell LWTLUGSHSUILGD FHHITLILSHIHHTR @I 2 SHTJ6milD

B[H.

wrglfl

aiemreflenL s GCHTSLIL 13



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

L se] BT eeriuBeigs wrs?
i uflefesiuLTsd B, QuBnd BIHmevdslsy CFJaIBHTed CHTHIBH:IMIQUI LITHBHLOTH LPTH]
AEMETIRHM6NSH  H(HB.
. 2 _ulflwevapenmil USRI eTaTLUBHTE HHBLILGOISH WITHI?
v. 2 ulflwevapemmll ufsRAULF CFwerIpens LWSTUGSHSUIUGLD BIewi® FhBHILILIBIB6T HHb.
1.
2.

V. OsmBarensobwmemslsy slabamIl Uflafle@g (uTihosT@&:HWwTsmied @ ulfluisd (wenmL
uflsfily snswWTemIu@GD FhHFLLBIGmeNS GHBIULHS.

DNA 186n@girionends GamPeni LD 6T16ILIGHT60 HHSLILBISH WTgl?
DNA 156n1@ajjiomends Gamfsnil Lisaei@umgdl LB uBpSHlwum  elensenuld  GUIULGas.

B B &

RAHOHTIAIL LGS LWeTLGHS 2 _MushHsd) GFuuliuGld LWeolds LSHTTHEHmIS6NT apeim)
H([Hb.

&L Benralend 6l 6T & 6iT

1. QeuBpslayions, 2 ullfl o L ensvll GUEMINISHBHTH OTAPEVHInBIH6T LIBiGeMILF CQFUIuD elgb
CHTLIUTE @) SL_(BD] 61(HIS.

2. &HHBSH GUILLY 61(DSHIS.
i) &s1CuTeneumCrmyien DiemOLID QHTIHELSHETHLD

3. 2 uljsH QBT Lghdlev HiewTemmidlsemen CHTABLTL el a6 .

4. 2 _eue] 2 BUSHUIHCLITH BHiswTEIMIS BT LIWLSTLBHHIHD OHTLIUTS H HL(HED] 61(10HISb.

5. a. auemdSGflw uBpSlundg Heo6ITEISleN DMUMUF FHHHIONS 6618 E)5b.
b. ugad (a) @60 BrIBeT GPEUILL ewwlysbseller Llysren SuisoLsamend @GUILLIGHS.

6. FMHBHH GBI 61(DSHISb.
a. mleviemiulys Gamsved
b. emeurabHeilen 2 mHaueluied DIenLDLIL|EDH6N.

7. a. MBHOBHTPOHMNB LWTUT HBE STT6IDTS DIHOUD eIeNHUT6D  [HI6wT60THIES
O®BTemTh6ien GUIeOLIH6T WiTenel ?

b. 2 _ewie)] 2 BLSHHHHTH HlTENHRIES HM6NL LWLGTLGHEHIONNSH 2 SHTJemihl ST 1Q 66N Edb.

8. a. HEHOWLNSHH60 6TAILISHT60 HHBLILIGUGH WITHI?
b. AEOWIPSHH0 (PHBHMET 2 HTTewIBIBEHL T GBI (B elendds.
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Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

SvG 1 -  [Hlewrewmbiasiufliso
ueLBxhye] ealemédsEndGu  ellenL &el

1-3 11-5  21-3  31-5 41-2 51-4 61-2
2-1 12-2 22-4  32-2 42-4 52-2 62-2
3-5 13-3  23-3  33-4 43-3 53-4 63-5
4-4 14-1  24-1 34-5 44-1 54-2 64-3
5-2 15-2  25-2  35-4 45-4 55-1 65-5
6-1 16-5 26-4 36-1 46-5 56-4
7-5 17-3  27-5 37-3 47-5 57-3
8-1 18-2 28-4 38-4 48-5 58-3
9-2 19-1  29-4  39-1 494 59-2

10-1 20-5 30-1 40-1 50-4 604

SIS S HmTeUens 6l 60T d & (6Thd BT 6l
el en L& 61T

CeuBmIs HNIEmIG@GL LIGVEITHTH DB / BlamibE&Hd ST IQUI6ITE0 LTTHHaHImIQUI IS H6IT
uppflwur  CGuifigresred, owbSwr Cuflyragmre

oSSBT mmT, HCeT BB

WsF Fflw DiemamL WHTE [HIHSH60.

llemIaITES QU6 FFIULINL H6L,

UJlhd 2 [Heuadluled LOBHILD 2 L eVeHIDLILL] LIGUSISHSHEMLD.

CuTFemeILl  LIL6UMEHEMLD

GuiTrhil s ETpL_60T QemL_HOBHTLTLIEBEm6 GJBLIHHIHCBMTETRUSHEICLPGVD SIUBMIL 6T FLOMHSHTLOTEHS
SilILEDL WD SSm6dr.

o OoucIBaImI FouTsF (LPMBHEN6NTEH GBI [HHHEV.

zEE T

1 euenjli 261 HOIOTES60 HIGHICIIMISF F(LPSHTUIRIBET SU6TTHBLILIBSIBENLOUITE) SHHBBTUI6HHTS
QeumpelHiHEH HieTTemhIES Hen6N GILB (Llp&6TmemLo.

(1) Gxmpeull GuTsFemewl QUPBIGASBG / JAMCFUF CFwBUTHHEHEGHSH CHameuwimer
FHHMW  QPBIGHBHTH | U FACUBMHHIHGTNTEGID  OTUOUTHET  Di06VEHI  LTSH
BuUITFememTd FnMIBEN6T 6)IDKIGMIBHBELD.

(i) mIcOTEWIMIS  GUOTILIL] 26T BHHHIHHTH SMFIMLbFH CFHeml GUTFmeNISH  FnBIGHEm6T
2 MLIIFSBGHS ChHemauimen CBTHUIRIEM6TES HTMIBID Hensv clenTUlsy, Fohd GILIBINIGBHTH
RQVGHNUTH 2 ML HHHHIgUl BFHel CUTFeNEIHINBTSH.

(i) 2om_BHenHd OB GLILILEF QFUINIHBHTH

. 1.2 _Hmewend HpmiE OLEer0@ITeH: FnpIsHelT - Lkl

2. Gumnsemewt e&Ty - LBASFWIT

—

SI(WPHSH SBLIEHLL LIWL6TLIBHSFH60.
QM FHT IBGOVHHHGH 15 BBTHH0 DiWPHSD LFCuimslsHaev.
121°C Geuliuplensvsnul  SiemL WIFOQFUIH6VL.
15 MHIOIL_BISH6T meldHEH60.
1. eTeBLeHLIL LILIGTLGHSH6V.
160°C GeauliLBlenevenulll  GLismrsv.
1 -2 wenll GBI 6uemI M6)HI [HEHH6V.
il UeiFe SHLFBHLHLL LILITLIHSHIH60.
CFeh@LTGD euedruisd GeulILGmmeL.
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GHHBFHBHULLL HevTenimy 6(pHBCUWITETNB  61(HHFH60.

uiSiw rdfuledmbs Flgemene e1hEHH aI(EHILHI emeudsl LFFened SUMLIBHHEETs6ITN.
aleuled 260 HHIH6V.

QUHBMUI  LIHIFT  FouTenevlsdl 60 FHLeDo DBRIGURGLTHS OBTemiB  OF6m
LUFmF HlemeolILi(BdHHev.

Q&eSer MH60 FTUIGHRGNTL BIMBELPL L6V,

o gBHHMD 30 QFHBHIB6IT UMI MEUHI([HIHH60.

o BB HMHMHH HMBLILHBHTH

() Saccharomyces / Yeast

() Lactobacillus / Streptococus

(i) Acetobacter / Gluconobacter

v)Corynobacterium glutamicus/Acetobacter aerogens
(v) Mycobacterium tuberculosis

o Gamanl QuTmeT LIflewswemLaigded LBGaTlLF GFuiujd
o OBHS 2 L BUGHHBMENE @GHPeTlel BB AILBLLIGHSHEL.

o Gurgemenids FnmIHeT LS6TAHIOBFBEH 2 I LI[HGH6V.

o Hov Glpsv aul L missmenl Guemieumid /C, N, P aul L risenenil GLicwrGeusur(Bib.
e MBHHCIBMWID BB MBHHCTBBHHIGGHI LRIGEMILEF QFuIulLD.

SHMHHENUTE TBHGL_HFH CIBBIGHEmIBEL LIGOLILILTSH HIHIEH6NT.

il (LETBHAIGTHEDHE QIOBIBMIbHSH / CLoeIFaIGauTaiienTsd ApLLILILL & EReV60TENENLD L

V.

V.

Vi

/ QLD6ITF6)6)Y LIGITGIRISMIGBET EEV6VTENLD H(HEUGIIBHEHHEG OLOGIF6ILI L|6iemIGHIS6T E(HEHH6L.
&L (B BISGHS ST - LD levenevd OHTEHHHen CaTemiL gl / Hemighlewi®, CUITmHsI
BB , PBHHHNNELME0 6THIBEUTBTS.
@6l EISGHS ST - FEHUCUSLTS el LWTLIGSH6L.
SIMEVHETIEH GO
a).  x 1000
b). x 10 - sewigleni(h elsvensoulest 2 HUGLIHEBSLID.
x 40 - QuTmeTHIenI(h eMedensoulei 2 HLGILIHEHLID.
x 5 - @mIg b - HeWIol LHHev OFuls 2 HUICLmHEHSHLID.

e GHelledt WTCHemID LiwiedT HTFenionsd GelaflCuUBBLILGD B SWe] BITGLD.
IFHBfHHF OCFevavd FeuhHomTensulss CHemaudsend@ll Lalullseien Suimenduime
SIS QuTplpenmHefles  OEmeienene GUTHTMID HIOHDT SUIBENHWITET [
Blemeudberiey GeueMulBasd LILGeaM GBUTHIILE6T CHTENBE:  SHTTEmILOTEHLD.
P- geouliu’ L seomissll (Lpswm
Q- &dley eugli] (ewp.
GJOULILIL L. SIEMLUIGD (LPEM(B.
sPebmBHEG UTNS(emBUIed STBBIL LD QFUIWLNILGHEIBENIOWITE) DBIG — STBHBIGUTLD
BIGTTEIIMRISI BT QU6TTHEHI HIFIHLOMLHH P60 SILmIAWeiTen CaFHel GLTmsisst LIfiboleug
allena HHWENTES BB IHLD.
a. srplesiwu e wed LGSO Diems.

X sigid euruy 2 ully ewrweur@o. CH,, N,, CO, wimid H,S oimialujsitenen. 502-807% °
CH, eaunmueoungib.
b. 1. erflQuTmenTS

2. @&l UBLlLSBE.
C. GopamiuFsnenumsll LW6ILIBLD.

vii. @&Genmfeir eumuy
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4. 1 Gzl QUL 6T STBHBENGIWL  HlewTewimbidS daien CHTIOABUTHPVID 2_6mLbHLILIBISHT60
2 _BUSHWTGID. 50-80% euemny GLoGHer imislujsiten g N, CO,, H,S Gumeii eumu| susnssdenenes
QEBTemIL  6UTUE  SH6V6NEIWITELD.

i 1 erflOummelT OBHBBIHEHHEHH SHIUTH.

2. Brmpeuds SWeIGUTMHST (PpHTMmUI GO elenansHIHBETed  BHLTHIH60.
1. mlewTenbIdd Fal L GTees GHMABUTL enLdb &I BLUBSHHINSBHTE Cauml  [HIewTenImIas s
gl L Gorelenn ienIBFusF OFwieinpenpuie alemenalTd 2 BLSHWTGID SIFrulel GLmmei.
iv. a) QuesdleVsdr.

b) oiGeuEFTawILy LIG6mom
V. a) el el Gegedreny.

b) s, SewensBsTil LFsHib.

Qumel PusSeNCuTensl HF Frhidlellde G 6w eTT60T6ISHI.
@QILemLF  FH(HeT

THTEF FIOMHSGTID.

mBBHIFO CFJ (Lpev RUOMIGHPMBULITES HMeV(PenBUFlend EUIevL|Hen6Td

HNMEHFWIIIBHF MAUHS [HHF6V.

LNSTMBLOIpHED (LpeLlD FIfIFLOGITEN (LPEVSHFnBNM  EREOMBIGBTENT  (LPIQFH60.

o QuUTEIGUTEN, 6TEMEMIDWITEN clpey o MIFILITHETEN CLP6VHInBIH6T E([HHIH60.
. PHusslefCuitensl (b
iv. a) omdseflesr 2Camb (Genome) Remedl LOTBHBIHEVIL 651 GHTLTLML U (pewBuUiluisd
SILBIBUIGTEN 6l 6h 6hT6HEHIENM.
b) ubgifluireseiev 2 eiten Ligsmen eu L. DNA cpeubammis@ Gosvdaions o 6o Fpi0sHTend
UTIDLIEDT U@ HmeNdH e Anflwl eul L. DNA ey @b.

v. wiGspemid umpBflwrl Wemrawll e Sibd Qaidbmsdsd Fmrh DNA uggHewmeienel
UesHHw Uereny oiilentaoll G eit@ayomend GaFuwiwiu’ L Nenr&oll B sterlILBLD.

vi. a) DNA deiypogiinlsnCurg gel 8 engGumr mMluybaleMGuimenyl  LIsOLIGUWILDT HeVIHE

b) &NHs GLREald LTDUMIWLNGHMT Caprsslds CameasBars 0@ DNA
ApsLHIMBenB el BID.

) GNHs BLhsEnsEI Gurmssotear DNA ugdsamentl Lysrenr DNA apeosbanBmiL 6
A emEmTEHH6V.

Vi o16CITa eTmIld LUSTIHHHHMTe0 dbslil L 0F60 (gel) Ganen wTCsa@id @i R dalsv
HBISHUW LPeVSEFBBISH HIWIBHM6NH QBTEIIL. 26Tl HHHBG 2 W D(WPHH MSHHUITFHMSH
QULDMBIGAUHETCLP6VID DiUBenB HomHHBEHMBL CFe0606T PG DIMFWLIFOFUIHI CLPELSHInBNI
HleWIBHMeT CauBTehdld OHTeiTeeD.

Vilie 1D(HbEH QIMBHMENDH (HBHTEV) CHmemi(h FHHFensd OFuleudHs psvld &L BULGBHSD

WwITe CHTUTHEHHET 2 [HITIHT6L 6N LOBBID  l6VBIEGF FTHUWID HNFHDBIHDHVIHE
2 _GTeNTGLD.
o QTN JBLBSHHID HIHTNHIEH6T GHTETMILD.
o Hrauy GHTUIGene gBLUBHHID CHTULTEHHH6T CHTHIBIOISHTH SUIBNBF @lOGVID
MBHOHTHVBEHID  DIEF Fi DI FHEVID & 6T6NTGH1LD.
o 2 UjHCHETENHIT QUIBNS 6L L HIHM6NTH GHLIPLLIGIIgUl DIBIBIH6T CHTEIBIeIHT60
BUIBMBF GHLOBOBTGHSH DNFHFBISHHEVIHEG6TEMTGLD.

6. 1 a). 78%
b). upsSflwr / FwGerm  LBaSu.
i euefioemiev ewpsyaer NH, / NO; <& ompigHev.
. a). Azotobacter
b). Rhizobium / Anabaena
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\% a). WBHHCIBMIHHET AUGTIDEMIL 60 WHHIFTH LOTBID. (HTLDPSHFH6D)
b). aueiloswi_60HFHID LD6wTEmNVID HIHENEVHETEID MBHIF6 FLOHENeVHUILT GLIGILD.
v. a). rGor@gGenmies - &og O, , CO, sydunpomps CHTeiGoFeaID.
b). @8 Bem@Genmiiesr  — LIBGuTEFewIWITS  LOTBHBIH6D.
C). DBMISI - HMFF FH(HBBHH60 LMIGTILF CFuIu|b.
d). Qeimedein - GHAUID HEHHCHTH — HemeNHEHTFITS  LOTHBNHIH6D
e). SICImbLliel - GHMHP 2_MBHMEVDH HITWI(HSH6V.
Vi 1 SiBsmrgFer UBBilwr euenjFdleb@s FTHEIDTEIH6060 6INeID DGl 66T FSldbEGHF
FTHBLOTOHTH S ([HHFH60.
i BevemauUled(hhH RUIBENE [HICHTENBISD HIQHOHTENHMUI [HdbEHH6V.
il. Saccharomyes cereviciae
V. SHEAIMWIUID BBGHmBUD GLoDLIGEHE60.
V. Gauml Lipeuensd, GFsuaiensy

—-

Camenmaugen LBNSHAWT Disvevd CHTHBH.

Camevim UBNSHWT DI6L60HI LIMISE.

amelwm uBsflwur oeveog @&LTflsvevld

i umSflwm
gwBesorm umpSflwmr, odba uBpsflwm

. ukied, UBBCBrCaFmeur, Fev DI0BTHH6N

V. L (IpHBHMHeUT [BHl6w enBIS Heifled GosiiFalailanmed @GUILULL @QIORSMIDbHS &b
STEILILIB6USHE06M6V. BH([HEU6H [HI6TT6NIMIF H6V6 GILD6ITFEINIENTE0 @EHLOLILIL L (OMISENLOHS
EIORIEICE

2. (pBHBHHeUH6Ts0 Seniplosmt (enoBEBTOETEMSIWID), LFMFU|mHLosmNE6T, RNenev@aFT@aTLD
GuTelim  GIDETFIR|LI LIGTGIMBIGRIGET HleNLWITHI. H(HEUHTHI60 Slsnel 2 6wi(H.

3. (WFHBHMHEUTIH6MD, GLosiFsualenmed @UULL LsTOeuBPiLd o 6B - HHeUaTH66e0

EemL WG]

4. (PSBHMHEUST BUIKIG DVEGSH6IM60 9 + 2 DML QOBIBEMIOLIL] BEV6M6V - SH(HEU6IH6ITE0
2 60i(H.

5. (WHBBHMmAUST WS Herle0 80s BewyCurBamibsmer @edensv -  HHousiHorfled 80S

@enyBuTBFTIDE6T 2_6u(H.
6. (PHBHHATHEHDHE HOFFL L HID SHeMLUWITHL. - HHOUDTHEDHHEG HBVFFL L HID 2 6wIH.
V. &60 Q(OMmIGMIOLIL] ST L ULIBHISE06m60.
WPHNMH / (WPHeVIH OLosiigeie)] &lenL WTgl.
L|6STeBIBBIBEHHE SenyOUT@FTIDEET  &lemL TG
Qe Hreluied Hlemib@Gd ST lguilemmBeoBul LITTdae0TDd
DNA, RNA wng&rip SmbaHev.

i a. Green sulphur bacteria/ugeng Feou uBaSHum
Purple sulphur bacteria / esngm gesouiy umpfluim
Cynobacteria / gwi@smmumpnSilwur / Anabeena / Nostoc
Nitrosomanas

Nitrobacter

Saccharomyces /ogiouip.

Clostridium

Lactobacillus

060eITe  cLPEVLIGUTHL_SH6TT 15&H OHTIOMBLIL 6V.
AL Oaulil BubHemedsefen S (e GeulBeneoulsvld DI(PSHBHHVID.) HTHHHMDH
BLT&HSHEVTLD.

o 1TBB Caumsld 2 UIFQITEIHI.

o

e e 0o
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. (1) Saccharomyces

(1) Acetobacter / Gluconobacter
(i) Penicillium notatum
(iv) Lactobacillus / Streptococcus
(V) Bacillus Thuringiensis

C () Agaricus - 2_ewieuns
(1) Saccharomyces - unest 2_BLUSHHUIHCLTSHI OTHGHMPUTEL QBTHHHB CFWLICTI(LPENBEHSTSHL

LuWI6TLI(H & &H6V.

Lactobacillus - Gunal. 2 _BUSHFHGHTHI LUTensw 2_emBUF OFuisnsB@ (HUl] 2 MLSHHHELD.)
Acetobacter / Gluconobacter - eenma\fl o _BLGHHHHTH LILIGTLIHLD.

L sleynby eeliLBegs eihseisid CHTHBaFTensvsafsvid LweaTLGHS W Lleter GeuefllGuimmib
BITGLD.

. o GmTWTHE [HleweNIBIA BT GCLIHGLD.
o mflen U AFen Cxeal oFsflda@w. (BOD) Bflasm srbplesiu BubsHensr 2 [HeursHev.
o BB Lflensd HIyewIOTE HTBIBBUPSTON uTueHsT Geueiwimgd. / H,S

. sIfeBflevieTen GFHal GLITHTHETSH HleweNBISBmeNF QHTOABLL FOFUIH
HlewTemhIES Herllel 2 &oHs0 QFWBLTEH cpeld Sieumdmled RuiBenswiten Llflendd
QFwmBuT® MPBIPFOFUIFH GHIpeD  LDTFTHBBMENT Hbd), LTHBLOTE Heilenloenlid
GMBHGLD CFWIST(LPHBUWITELD.

V. Wl QL HWTfleHame.
FpSHHIHFeMNbH S bHHIeNen eTemClemenul [HdbEHH6V.
2 Beurmd HIN6)BMNT HdbH60.

V. @rewiLmbplensoll UfSFLULF FLpHTuldHH60
gLl L SemL_uled (pemmullesr Guimgy.
Qurdleayeugri] (pempuleTCuTE).

1. @yenih Qemismend CFihsd DNA ugdemdensd CsflalCauis GCbrduidemdd6smen(h
Geully Bouprdal, emevBsa GBTHWID cpsod @ULF GFuign Qurgd DNA cpsvbamBens
NHHH O\BHT6I6N60.

. E. coli

. (refll) Geiideden 2 BLHT GFUIHev.

(omedil) euenyFF @Gomel 2 @BLIGHFH OFUISH6L.
GeamiuenL L 19ed B Gy 1omba (Hepatitis - B)

&L HmIalmnd allamdsenhdGuwl  ellenL &ell

RMm AHD VG WeniB Wemibld CFFeumhmed LMlul pevdbamBIssT CHT6IBILD.
® W clpevdbInmpl Hems 2 wifeumengl (10*-10'°) @i@& QRenL LI L psdbdaByl Hens 2 HeUTELD.
o uflijll uOLIGSHWIDTELD

QumelgsaEamIl B (LsvFHHmIL(H)

Ly SHLD

pubslefd odleod LMW cLPeVSHanBIH6NT.

OELVEVIF:

SHHOUDT HTOUTH HVF FoU[HET DWIOLILS Fnaml

TG [HeiT

a6t

ysrenr HreuydF GOl jemraum@LD.

Cevdsd FOUTF PSHTIII LIEHLUWITGLD.
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o FemendbBamrgen, LlgsHmen elevmigd CFOILITGID. GevdH HOUTF HPHTTI LIHL UWITEGLD.

o  MBMNSl6H

o FHVFHAST DIMIDLILD FnBTGLD.

o YHAHTUCUTLTEHHeMET LB 6U6iIgnL 1963 FnBTEGLD.

o LOMIGUTM®ET, GFaIBsors - GEHHCHTHL  LSOLIE I ULIBIGHETTEGLD.

o Qemmedlell LIMEmmal LsOLIGHSWTELD.

o ibfler / Qdmeoraen / enflero@maei.

o SIMWLILS FaBTEGLD.

o oL dler / Capdler / 160Gy

e GauilliLT@b.

o fBva / @ewevlIBUE / GG Cerra

o OQBTHWIOTS / 2mdbsHwTsd CHTOBLIGLD.

o FHTHIHBH6N gJaIB FhFHmuid GmmHH SenL Geulil BUbHmeIH6M6T B 2 | BHTHHMBIH6IT
BIPSSULIBLD.

o BHEDHHHCHMe / B)6igiedlenn

o 2 160 S6LEVFHI WL FTJHS LOTHBMBHEIGET HIDSHSHID.

o F@mE&Genmiilen/ wGWIT@CemmLieH

o GamamihOFevevs0 GHTHBUTH.

o QOWBem  @&GemmLilued6or

o UIpQurmOenafl / urgHsTiys COFHTHlensvd GFuiuji.

o IIOGHT IOGUBIBENTE, LJHBIBEMET HbH DVBTHS OCGHTIHBLIBLD.

o QUEHMBL BLI LNN6WILIL|HH6T 2 6uw1(H.

e DNA @Udl enyCur plusslefCumengl Babseamen LIsOLIES WLMBIS6TELD.

o  FHmeu(penBUflenioll LSTTHHmISmeNF CFLOHH meNbHELD.

o  HMV(IPMBUFlENIDL LISTTHHBIBMN DBHHH FhHHBEHHGHDB HLHHID.

o IHH QHTGHULUBE clpeoll LIF&Hlenul 6IDPmIGLD.

e RNA

o QeyBur MuysHeMCuimenyl Hohmemen LsOLIEGHUWIDTEGID.

e Isd Qasm@lys@ll uniseiliggFCauiu.

o MATFHBOME HMEVMIDUJFlENIDG HBAULHEMENSH H6NEhF LI ILIBIHSEILD.

6TemeUGLLIEDID 38 x 4 = 152 LjeVierib6lT
2. &HBBH S
s1CuremsusCymm CHO oiLmiglujsitengl.
H:O gy@w. 2:1 su@i.
CX(Hzo)y QUTHIF GHATHBHEMTEL BTL_L6VTLD.
QorBeumFHHEemIL B
ML FHBMIL_BH, QUTEFHHMIL B, LOFHHMILH 6160  cLP6iiml elenSLILIHBLD.
Quor@eTFHHmMILIgeL Oleusvey DjgmId Fnml - 1
ML FHHMIL 1960 OlousL6L Db Fnll 2 UGLD. (R HlenendbCaTengl B Llenewilil] 2 6wi{H)
QU FohBmMILIgsD LD Oalcdevd Fnmibell 2 _6wi(h. (BenenbBsTenFl Bh@HL LenseurliL|beiT
L6V 2 _6iT6TT6l.
(1-4) oievevml (1-6) LNewemilILBHTE B [HEBBEVTLD.
Qurellgdamyl B UTflw cpeudbammIseT / 2 ulFll LsOLGSHUIBIGEN.
RQemyCuna Huibdlellds Didlevd / DHEMIOLILISFBTGLD.
fiwGeors ewuGUTEICUBE CO, WeiibsamonsHwLTGID. (Qorlldh OHTEUlE Gurg.)
CFavBsura/ QUGS (HHEUTH) HTAUJH HEVFFHAUTHEMI DIMIOLIL|EH DI
rEuTmeT / Repmeden HTeugsd CaFLOIL|6wTeUTGLD.
HemenbCaTFen alevmli@ GFLOLIL|eRTEUTELD.
MBBBIET - HEOFFHOU] DMWOLILS Fnll, LB ATl 1960 Fnll
mIOUTmeT  / HlenensCasrasn Gevds FHOUTF PSTTULMLWITHS CHTOBLGLD.

17 x 3 = 51 1jenierfierr
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SE&SHmeTud 2 ullfsF OCFwearupsnposmenu|d wafllGargd CHmauseamen BHlenmey
QFu1gI0®TeTOISHBETH LWTLGSHHINGCH 2 ulifshHesmeomi usilulsv.
UsiiienL & HTeuld OHTLSHBHD QHbHHIIHD CFUIGT(LLEHBUWITEGLD.

o _6wi6)
L[S

LML

aIFHSH  CureaiBaBenB 2 _musHal CFUIgHCsTaTasBETE 2 ullfsH6smfail Lailuied
UwISTLI(B &S B &)

Uiy flemouiluied &miybhsd seniBLIGLILSEIT.

DNA capevdanpilen Siemiolil] SHemrBLillpdbasiul Lenowimergsl @ H0STIHani Ldhalen elhdHdoHE

JHINTHIUIF].

@smared CQuEBLUTID E.coli uBnSflwr uwetu®GsHSHUuGLD.

RAHOBHTINMIL LIS HEUTHI LIFIDLIHTUICOE BN EN60ThIS T6m0T60.

CauOmTeH a8 C\EmsiTenen.

QumEbsWMLUWF CFUISH60.

QM SMESHUTMbHSH SSTOITH DRHHEG UTDLDTULGHM6NS CHTadh 6lFe0606v.

(omedil) @eigellell 2 MLGHEH QFUILISH6L.

(oreflL) eueni&Fd) Seiidelleit 2 _MLGHSH CFUIH6L.

CasluBmBBBla B 6L 0HHH 2 BLSS CFUISHeD.

(FGom iedwir GpmumefaEndd aIPBIGILIGID GBS 2 _mBUITS SHTTamiemul 2 ML CFUIFH6L.

SI0Ceva / LGyrmmCuiss.

RemevCBug/ GuBPICsg  Cumes CBTHWIRIGEmeT 2 _BLIGHEH CFUIHL. GHHHUIEL HeITFHiHHM6NTEH

& BUUBHHID ReT_CUIBTTen 2 BLdHg GlFUIHev.

UJbUTWeV&HS CHTINeDIL LID HMBHTEOHHL 2 U] HTau], alevmid N6 EhdbE.

UTDLIEDTUWLISV@GSMEN LGSHSHID @@ HILL (PpewpwTsd  ollhdHdOF Ll HeiTerng.

STAUTRIBEHHGHL LIBHSHeN[HHE ! LITFIDUMTUIOEHBMEL L|@&HHEHID LIFIDUMTULIG&HS STelurs.

Agrobacterium tumifaciens UWSTLUGSHSLILIBLD.

UstigflenofBuinssd HflaUBGHSILL L HTeay, alle0mE, bHiewenmhidsGHmenl GLBINISBEG R

CamMPeI Lib UWTLBSHSLILIBS HTBSHI.

Gamwr, &Bemeor HTaugBIGsianen BT upbusnywiso@semenil Li@&HHILD.

OBeY, Lienaulensy GUTEB HTauy SemhiseTsy HemeTolBTeL60EMEN 613NTHHHInIQUI CLIGBIGHEN6IT

o BLGHF CFuIFH60.

alpmpller A QFfibsd Haliuflfenw 2 BLSHH CFUiHsv.

Erwinia unedovora uppiflumeneitl LwemBsaHIp 2 ulflend GsmPeni’ LighAHenBLITESI CFuiiibLD..

RSHOHTHMI LHEHED DIEIFn60BIGB6T OTHHTIO6H LT85 dne0midbErniD E6umicbTemntl LIl (BeTendl.
30 x 5 = 150 vyerienflswein

Bz ueTBOSTL(H BHoL (PeuBulelBhsd @@ WPHBWTGLD. &.p. 6000 SHT6OLILESH U0

ulBeurailwsEmD HEAWTHEHD WHFTID 2 BUSHSH CFUIISBHTSH  [HIGHTENIHIGHHEMENL

LIWLIGTLI(R &> &5 U|6TT6IT6UIT .

QuEeUTEID  CHFleCFUIWLINILIL (H6TTeTg).

LIbIG&.

LBSifluim

HleNTenImIg  060l6uTeN  PEULIGILITHETNTSH / LosVleuTel isLeVEH HLHSHOHTHIBGHD BF FHeu

AP6VBIGBEMENT 16&H1 CFWBLGBEH6L.

( QeulIupBlensv/ DIPHHD PHW 2 W HubHmessT CHemauulsemnsv) Semi LI L

HupsoasHSL LIHRSDS BHRESID, WIHPD SNSOTNHS BHHS.

UbE ellen6Ne dBeiT @P60 LOTFTHBIHET DIGL6V.

sl b uTflwenellsd GhHemaulILLTenowimengl RH6SHTINMIL LiGHaN6D  [HIGwT6u01 IS & 61T 60T

umIB6lIL] DIFHBFboHd SHTTeRTLOTHIBEHI.

® _HITIDTd Eenevdel 2 ML OFUIH60.
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Corynobacterium glutamicus uweTUBSHSILIBLD.
o _euie)] Wend HFLIWLTGLD.
G 6L L_LOl6dT
o _IeF SHENIULL I9HEMTHL LIWLTUGHHEHIIQU OCET  DILOGORIGETTGLD.
Agaricus
CBIQWITE 2 _euredTdll LIL6GTLIBEHSHTEnLD.
A 2_BLIGHI)
SiflF / Chrgienio g HlewTenImIS s CHTPBUTL 1960 cpevld GUIBLILIGBLD.
A 2_BLIGHI)
HITLemF LwsTUBSHSHILGLD.
Saccharocmyces / ogiaud LWELGGSHF CFILNUBLD CBTHEHSHB CFWET(LPEBUITELD.
uTemsvdh HeJWFOFUIW (HWJ 2 BuSHeE@ELl) uwauGHSUIUGL. / Cursl 2 BUSHHHE
seiteflen 16g1 (C,H,OH) Acetobacter / Gluconobacter résid LWSTLGHSILGLD.
STBHBI6TEN BHILHFHemed LUITLIBHHSLILIBLD.
waiel elsvensusst/ SCP o _musd Gauiw Saccharomyces uwieuBSHSHULBLD.
Cuaaf (QeugIILED) MBHOHTHI60 LLSTLGSHSLILIBGLD
om, Fl HEVEMAIUIL 6T Lo IID CFTHFHI MEIHSH60.
o7 QUG (LeMb@ELD.)
CO, GeuelGuigibd.
CO, auruy 1016 GewIpuIelaIsiT FlenBULBGEISEMED (DT GLITHIGLD.
Forv 2 _musHauferCurgdl LwWeTLGSHBILIGLD.
o w6 BBHTULNTELITSHI HiswTewImid H6iT &L HLLIBSHSEILD.
6TeniBol o 6wie) BHBRSMILF GFUILID (LPEDBSH6IT (LPevID 2 6516 BMBTUILF GFuIuIILGLD
flov FhSHTUILRIGETN Hlewtenhiad) GhIQUITE 2 emiauTdll LWGTLIBSHSUILBLID oGl ale0en60H6IT
/ Agaricus
flov FhHBHILILBIG6T60 HIGHTENIHBIS BT DMCFLI Hlemenaldmel 2 ol 61 GFTdabLILIL 6v.
e Csjossrsd BCusbssfl (Ceusliug) meHEHTHN60L LWTLIHHS LDTHEHMmPUISIED
HIe001(HHENMBM HeAMENLOENW! JBLIBHEHIH6V.
o Lactobaccilus @iz Sie0i6sud GHmOABUTEH SHryenions ReousCuratens Sevpfid Sifsvons
rmel UTensy 2 _enmulF GaFuIuL.
LI@hLoesT / Sfemey 0.25um - 5.00 um
BIMISHEGHS BILIQUITED LIMTTEHSHInIQUI  (LPEITS(HEUEH
HOFFTHI, OUSHHCLT, HlenensCHTenr E6ITEOT6  GUGTENIOWITE  SDIEHLOLIL]
WPHVM GoeFalansh@ GealelGu 2 em®
WPHV[H OETFRINHGHID HVFFHFOHBGHID 2 611G 2 6wi(h .
SHemendBaTl Lrsd, QuUT&GUTeILIIL B SlenendCsm Sl < sWIIBBTEOT6ISI.
Cwergsie), 2 L LUBwred GUWausTed CoHrarmid ewwly 18H  @eflsd0sTEliy
BIBLUOUTHeTHeT / Fourd QBTawD  STemriLpBLD.
o FlommlenLl (H6euFlD) HevFHUHEG OeuellGu GuTel gFdhsenylLmeoren ellpgd CuTes
UBTISBHSToTaIE)

(WPHVUHOILDSIIF61I6
(PSRN

Usliyfleniols LG &a&misbsiT.

il aflomraien, s GBTSLL 22



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

o Bemev CUTEIBG.
o LIS BIJHen Flevaummmeorendl.
o LIFjmel FoujdEnd@ OeualBu HIhHIH 666,
o (LHNHO6L YTIDLIDTGHD SewPGUITEIB  DieMLOLIL.
o BeyCurBamb GuUTFHIITH HHeustT RemFGUTCFTIDHMeN L& Fpfluteor (70s)
o FNlW 2 U SIVGHET ST6ENTIQEITELTEIS).
e RNA, yrs sdluisuBmreorengi.
o &MU Oummeiset (Gemd - Genome) @rlewL & &mefl  DNA cpevddnmiser
FrRIFeVeImeTTU aIIQRISHHE0 DIMIOHSH HIBEPTHHD CHT6BILD.
o SFH RH HN DVBTGLD.
o aumenwiaigel & Flw DNA cpsubamplsst Llenmeroldll BHosenTd SienLDULD.
o Gl uBTFHSID GeEUTEOL 1960T
o (PHNIM.
o 30Zmy, UIHWL, OBTHWD, STCUTMHCIBL @RI B, ACFH FmmIHETTEOTEN
GHMBAHGTLOL LISHTTHBHLOMGLD.
b. o HeUITHL LITHIBTLIL.
o QYAIGHMBHI BLIEmISH6N.
o (IPHNIMH OLDeiIF6)I6)
o Cxjawempulsd LUSHTTHHHBMET LG&HHHISHNID GCeusilGuiBmeiid.
o ROMGHOHTGLUIL BIBUGLITH6IT.
o @afllh0aTEY
o 2Beamid (Genome) LFIDUMT GUIGOLIBM6NTD H6NMEhFWLILIBHS MeUHIH60.
o ayCGuTBsmb - Urspd OHTGLIL
o FOSHGH(PMMB - SIENTF6)
o SemIlienll - LITSHISTLIL]
o (PHNMH HEVHBH FBIHN6N GHTH® M6)dHH [HFHH6V.
30 x 5 = 150 verienflsweir
7. a. mletamuilifsds 6aTe0ed &6l
o WTGHEID HiswIemhIS S OHTIBUTL WL & &L HLLGHHINISHBHTEH  DBBICDTH  DiBIS)
HNEH WIBFLIGH OHTHBUTHHET psvld 2 BLGHFH QFUILD @RFaFTuiel GLUTmei
o HIHINIBISWITEL gBUBLD CHTUIsemeNd @HewIlILBHSHI LUITLIHLD.
o Penicillium chysogeaum um &m&Fll LW UGBSH S 2 60HI60 (IPH60T6IS
mlenTamIUNT O BTeOeWITeN  GLsTFlellen et BLIIQHBLILILL .
o Smel WaF FPwenGer ChHemaulILIBLID.
o HIGNIENIHISH6N6N 2 WiTeuTen S IOLHEBS MIHID, HMIBUI UL HT6VID LU HTT6RILOTS
QUEDTWIENMLILIL L HT60HHI6N lEBMy HlewenlmidE 6T GLLIDaTalls0 BHTeirmiLD.
o Bxpemauimen o6 s@ Goevrs Hiswlamuljs CBTe0eHEm6I LILIGTILIHHHINSHTEL DieUBBISE
RIS Hedtenipulenends ST (HID HIGHTNIBIGF FTHEH6T CHTHIB S (6wl (h.
o GIHGID HlWIHB D6 FIHGHD DFCFTmeumbemen CaupTesdlF HHHBFHHI 060N GH60m
o UL geameill eleum@asend@Gd FalFamaweailsasll UwLeTLBHSHSILBH MBS,
o 2 UWIFHOHMPI LD HMyenions QeuBslel 2 BLH ellenanshImer HHBF HHIeTeNHI.
o UBNSFWIT, LkIGE, enaud CHTUISmeNS Sl BLILIGSHHIOIHBEG Reneu LILIGTLIHSHSHL ILIHES 360

o HVFFO] OHTGUMUS HbHHH6L / UIHHOSTGLenL 0FwelpdsFoauihed Gumeims
(LPEMBEH6T (6D  HlsnTerulT s 6ETeL6IE6IT cpsuld HiswTemIuilfleenend &L BLLGEHSHEVTLD.
10 x 5 = 50 Ljevierfimen
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mUJFHH66 2_(Haualulsd DIenLDLIL|EE6IT.

<
°

H6V QOBIGEMIOLILS SlenLWITH).

LT SIS, SHHAULOVRIGBET L& UIIBBT6OT6SI.

Urs 2 Ledenmed @lolil L eniowldh  GWOWTenslenisll Sienbhd & Sidlsvmiserient Gul
Flaseomen QM  HIewlldHeNdsWTGLD.

2_Houailied DIeWIDLIL| (Pl GUNEBULD.

Camevm - Hmefluim, FFSTTE LT DL 6N60 OBTeRIL eI

Cameneym - FWFSTT LJH LOL M6V OlBTERIL  6n6)T .

Flbme0Ten FIDFSTTET MO .

@UDeSIIDl  QUMBHEMVID Flov FTHHB6MED — LTHOLMEVF @l LTHID FHenendBahmLysid
LememtlL|bdmelT Qdmewi  QUTHOUTEILIL (B CLDsiF6le)] HT6uILILIL 60TLD.

FbBHEVTH.
5 x 10 = 50 Leiterfabeir

@emel Lipas0 WeF FnSusneluITensUITeD.

Comuyliy / seueusne) eildld GUILTEID 2 WITaTaIHTE RHBELD.

GoBurlis@ 2o Th CFUISHICHTETEHID HIFIHIOTET LIFIDTBBRIGET 61eneildhdmeTerenalLTd
BBHH

aIfled aleMjFHABH@HID SMIOLIHBBHHIHGID bHILHSHMEINBEIT HTT6ITLOTH60.

edleuTell PHTIL LHL BT 10H HTHHD LfihsH LwWenbds Lew Smig almenea|senern
2 MusHd QFuIuD FHmes

BHOHTIBUTHET RewL_Geulil BubHeneuseien S Hewd / lCFL  BUbSHenerssit
GHemeuLILIL TemLD.

UTeRT 2 BLGHS)

OBTHHHEO OBHTHBUT NI LIULITLGSHH60.

Fal (Qeu6sv) a1 HEIDTEINSIEN GHTHRIHEOHIENED DHINIHMS CHTHINIOOT, 2 (I, OBEBID
BeOmul Fenalull 19bEhL e CFJdHal hei@ LlenggHev.

o Hlov Wwenl@myd sueny 30°C (Siewmuien GeauliLmensouisd) QTS eHE S D61 &HEHev.

o WFIRNSH CHTPBUTH STTEIOTSH, CBTHHHEO cpeold SHTUOITL gl B  sTHEeITeVID
2 _MUSHSWTELD.

o widhsmaluiget CO, amuy GUINBT 2 GHaTHed FWFID SHievenbsl GHremluleTy
OTHGHMPUI60  GLITBIGLD.

o umewt Geugkilid Geuemenuisy e1mHG6umsd GleuariGUImILD.
SIOCeurm  DYfeVmIBET 2 BLIGHEH CFUISH6V.

FmaUUll IgGuITeml o ewreilell HJHend GIDUGSHHINISBHTHAD LULTLGSHBHLILIGLD
QBHBHTEN  LPEVLPFHEOTHL LIWeTLIBGeUSH HTCLTeNeuHCIBm.

GEnpLLLOGS ibleold

o e 2 MUHD BeouemevdailaniCurdl Femen GuibLBGHHINSBHTE  (Taste enhancers)
LweiTLI(B S SUILIBLD.

Corynebacterium glutomicus uBpSflum  LWETUGSHSLILIGLD

amealmasel (Wild typec) 2 mugg) Gauiud Sienenaueil FnbhGHe0Tear 66
GEBLLLOG DlevHend alan CuHHHev 2 ML HFH FuIub.

il aflomraien, s GBTSLL 24



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

o AQUBUFHEIBET WMBHWTE 2 _BLSHEH QFUILID &HEBBBLOST JiOeVHMSH (LPHeIHeN6V HbHI
OeueM@uw ubyD (HL_BLrUTg6S)

o UFHM UDLWTS Faoll 2 BUSHSHUled e LUHD elenemaurdlul HmDL GleusLsLILITGLD
(Forll SILmIFSUlelTeN  HHLILIEHTFHEND)

o MBHIF6 LPeODTAIW Wflwmebd LiwseTLGSHSULGLD.

o 32°C - 33°C Gesuliuplensouied 48 1oewllddueomideiled mHlou] ) GILmILD.

M6V 6.

Corynebacterium glutamicum strain ATCC-1327 Gusld LweTLBSHSLILIGLD.

2 BUSHEF CFWSILPMHB GHEHLLLIGE 0 2 BLUSHEF CFWSI(LPDHBMUL RHHII.

GUBHHW  HiewTewimid  GUSMBIGET (psvlD 26ml_HHA6 &l Lenollsnll  Gsud  eil[HHa)

QFUIIHTEL MeVF6l 2 _BLHE alensNFFed eSBBHBEG 200 EImbD alen] P HFHBILL(H6TT6NHI.
o QeluTmrae 2 MuHs OFLWOUGD HOCHIT DOEVRIHENTES  MHEVFMID  OBTHUIRIGEHLD

SILMIGLD.

o GCumLy et eleNHBMENUID CLITBISH6T 2 _MBLSH0FUleNd60emev.

o FTHMIeIOND HYCITHSWIOTE HevmhiHeT CHemaudbd AHHITH OGO DbevmhiBeN6T 2 BLIGS
Gauwiwomullesr ettt LB Qumrpsl(psnmuie cpsld 2 BUSHHEF CFWTI(Pe»B BMIHHILIGBLD.

o @FHMBHTHI LWSTLGSHSLILGBD HIswTemhISH6T CHenauimen Slemenalaill FaBoHeord i Gsurr
SIOVBIBMENT 2 _BLIGHF CFUIHIEHTETEHD. Dieneu BT HIETIENIHIS D Hevalmdbmeisy (Strains)
CQFwwlIuBD @m OFWeTEGLD.

stemeu@uieid. 30 x 5 = 152 Lje1i61iB6iT
8. a. AL HEH60.
o HHMB 2eNL_HhIGH6I, HEUI6wIMLl GLITHET 2 616l L 66Nl 2 _LIGJ6mImhibHensIT [hHl6uiTeulmhiadb6iT
BuID DeuBNlel alldhaH6eT DBBSHTHEHOHTET6T6D.

o OauIuD cpsvld FH(HOWIHGHH6V.
5 Qrewih UNBLILIBLD.
1.y Geuliuds SmOWISHHe0.
2. 2 wiGeiusés &muludldsHso
o FIQaIILG SHIOWINHHE0
o OQUTEHIOITE HBMSH DM HHIBHEN6NU|LD.
o SBMBEH SWTLILSBHTHI LWSTLGSHSUUBLD 2 LISTenimidberlen LiTshaImhisenn
S®OWAILESTS GD(IpenB LILGTLIGSHSHLILIBLD.
Bas &b
o 100°C Qaras@n Hflsd ieldHaHev.
o I(PHHBHHEVRNED DIeNHIH60.
o QETHEGHID Bfled 100°C uled SieNGHH60.
o B& WH eTeMeDOWIT @ (PmBWTGW. 10-15 HIOLHISH6T SieldbaULBLD.
o mauTd, UBMSHlwm, ukies CuTEIBaIBsL i _RIFUleTen LTS SPeIHTed Disuinisviemen
[BIGTT6RIRIA B6IT  DHLHULD.

o K(HEMB 2EML_HMIG6N, LIHHHI Lehd, allgHmelr GUTIB 2 Wi GelliLhend SHTHIGID HeTenLoUIBb
Qumreiseflenmmed  @eleumml &HLOWILYSSHEOTID.
o HJoN 261 _HID SILBIFS UGN LUTHHTHHD Lehd DIenLLILITNNTeD ¢plp Disvitdleliidh
Henmed enmULIBHe0 Geuemi(BLD.
o gl OQUITHL BT QUThHHTeN UTHHTRISNL @G evdefuids Hrerfermed
BB Di(WpHHaIBHevNs0 QB CeulLilBheHsv GeusmrBLd.
e 2 o Oeulius &SmO HaH60.
o UaIFa Faumeneouled LgHd OFeh@GLTGID aleny GeuliGommed
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SmOwefHHe0 (Lpenm.
o 2 Wlsuli Heev({BLIL
o 170°C Geuliuplensouied 1-2 wefl@ryn LIFGuimsldHeHev.
o 2 FHIIWID - OEIIUSMBHH HTRIGD HEEHIOUITEN  HEWIemITIgll LITSHHTHIGHNT  HHSHH
b5
o QUYHH6ED
e 2 mHWBB Galil FHyeu 261 HHIGEHHBTHI LWLTLHSHSLILGLD
9 FHMJewID: HJed CUTFN 6T HHIGH6IT.
e @FHMHMH 0.22 - 0.45 MM WELAILSBMBT IMTUIGITEN GUENEVEHETNEMIGTET 6llg LILITLIHSHSBLILIBLD.
o agUITaNSHl SHHUOWIHSSILLL  SADLCILTEINSIE0 meudSLILIBLD.
o HAlenULl LIWGTLIHSHH60
o HNF FHFH RvHHTelIeD HHTHBHBENBEH6N.
- o FHMOTHESHHeN6T CHTABUT ML @& 61bery (X) &HHTH6IT. 2 SHTFewid: PUIR|Fnl MBIGH6TT
FHF) FDFmFd gl BIB6T 2 ua|BLSHH S CHTIABFTeNsH6N6L LG SHBILIGLD.
o &AL HIWIOTH HlewTenbdSHeMe B ALOUBIBT P,

o QJUFTWIEII LSTIHHMISH6N.
o Seummlen clpevld MmiewTemhRIS UG  (LPHeVITH OLD6IIF6)I6)]
Ued S Lenolll, Opraugs QHTOBUTEH psaluler UTdHaasiu®LD.
o gryenrd LiGermed CuUBMSIEH6IT.
HIFTTD MUICUTHGHECMTMTL (B DLOl6VLD.
SleuFeit ( Djugedt, @ Gemmiflenn)

6Tomel G isitD. 38 x 4 = 152 LJ1i61ilB6rm
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VG 2 - 2 uWlf cpoddmpliseial (WdHSuS e
ueLBaiey allermdsal

1. HewensCaTHIgdh@ll L1emewIlL] aInHH6T BT6WIH DB peuHIBl 6157

1. GomeoByman 2. TGN 3. 9mBeua
4. enaBsle 5. s&60ImS
2. &1CUTmaIHBIMBSIEL SIL MISIUIETEN CLPEOBMIHET 6Teneu?
.. CCH, O 2. C,H,O,N
3. C,H,O,S 4. C,H,O,N, S
5. C,H,O,N, P

3. &&GCITa (WevHFIOBTSIB BIULGLILMLAISHTED 2 (HeuTeuel Wimeneu?

Brenih GHEHHCHTEH  (LPELSFnMIH6NT

QH GEHECHTH (WPevdHammIdD @H HVBEBTE (LPeVSHTnNBID

Qb GHEHHCHTH (WevdHImmID @h LUIBECBT& (L6e0sHdnnID

Breni® UIBCBIa cLpevedn DI

RH SEpHCHTH (pevdbampid, @ @eyGura o ulJliLeduGaHw LPevdhannID

Nk W =

4. UeaeumeusiouBmien 61& 2 ulyliLeou@aHwT@L?
1. ®enyGums 2. &HenHCmTaH 3. QFaBeora
4. 5dHGCyTaH 5. enamnsleot
5. UeitaumeueteuBmien o ufilileou@GHuwld SiedeonsHer  6leneu?
A - s B - puwsdelsstleon C - Gurelgsbsamyl (b
D - @i E - ATP
L. A, Cgslwenal WL BLD 2. A, B, D syg8lwiemnsu ol (Bb
3. C, D gudlwiemeu 1ol (Bib 4. D, E gydlwieneu 1ol (Bid
5. C, E sudlwemeu 10l (Bid
6. Lleieu(meuetiouBmIeN Qeiml, &HEHHCHTH DIVGHDB6NT6L LOTSHHTID 2 _(HeuTaiHeve. Dbl 61517

1. QeaBeord: 2. GumeuByma 3. HemensBamraet
4. 550yTaH 5. mIQUM(mHeIT
7. U6Teu(hld (LPGOBBIBEH6IT FH6L LIJTHRISENHID FnBTEH DieDoaud 61517
1. Qumauys 2. sevdlwibd 3. BhHHBHLD
4. BmLbL 5. MBSTFT

8. Uesteumeueiaummien STELTeneuSHBCIMBMISH6T OHTLTLITERT 2 6uIenLOWITeT FnBml 61517
DIMANHHID Hifl60 SHeDFULD.

SIMATSHSHID LTFUI P60 TnBIHEMTGLD.

SIMRNHHID HTLDSH S H6NTGLD.

DIMANHHVID MFHTFT - QU FFar aldSlHd 2:1 uEGLb.

SIMANSHHID BHenendCHTHI9H@SHLI LlenewiliL|HH6eT 2 6awi(h.

A

9. Uesreumeuemeummien sTCLTeNeUHEIB®I SjebeonsHg I 61517
1. Qayminslest 2. &56CymEE 3. enamnslent
4. QFeuBeona 5. Beanmedle
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10. Jeiteupld snBmIseher @elI' G OHTLJuUTer, SHeupTen SnBml 6157
1. Crpand @mILILIT6EIH6MN HenFuD
2. Q3&5CxHT1HHCyTer, Ferdymer Cumems uTedwed @GUTSEIBlET 2 BLSHH S
CaTeudgGrmed Guneis @I BoHseT BxHemeu
3. Bauppled o eiten @l Flgaiear Sene] STCUTMUSHCIBBISHaTN60 © 6o  Sleenal &L &
Fn(HSH6VTEIH
4. @I (B cpeudbanbmpramier H: O aldlsw 2 : 1 Su@lb.
5. @weu Lysmenors C, H, O gudluwisummsletmeomemeneauuim@Lb.
11. @000 B, srCuTemausCIBmI Sudlul BFeni® OSHTLIUTHA|D 2 6HIenLOWITel FaBml 61&I7
1. L6OLIGHSH WIBIS6ETTGLD
2. Bfl6d SHeMIULD
3. (WSHVIHOLDeHTFaITGET DML FnDIHEMTGLD
4. 2 : 1 aldHHFHe0 mFygean : U FFmerd OETemNhHEHEGLD
5. ueveVlenF BIFTenalB6eNTEID
12.CzIys  smBumeneughCriml LleTeumeuereuimien 61gi?
1. filuyBGeors 2. QFBeors 3. demendBamage
4. Qugglet 5. en&mnslest
13. QeuemtOemruibamer LIFsHui Gl Gummenta  wremflar o BusbHd QFuubBurgl HabsHSILBLD
Cewe(pemns  wimg?
1. 9IfGoBmed 2. el fGwmMmed 3. msr15CaBmen
4. pIOUGUYS QFUIsHe0 5. QT HoHeeo
14. 860U (hdH6T QHTLJUTET LITeUHD FnBBISHEH6T HeUBTEIH 6157
1. Slme Hfled HEDFUILDTL L.
. SIWEl  LIGOLIEG S WMISEMTGLD.
LeLeVleF  BFTemeudenT(GLD.

EERINY
b
2
2

. oweu Uggnenors C, H, O sudlwaBenss GamemiLeneum@Lb.
5. emed HeVGIETFMIONGT SHIGHHUWTEUFWILDTET LIGSHHMET 2 (THeUTELIENeUWLITEGLD
15.0pTaw BIiugUieCurg &epdCams LpeudhanBISamen LOTHBTID SHHeudl LleiehHelereuisien
6l&I?
1. &&G0ymH 2. 6uBCITaH 3. Qugglesr
4. QoBeora 5. Banmevlen
16.2_wijeuenssh SHTaugmisefed CFOLIL LOFHHMIL LTSS HTOILILL SHHHHSHI LN6iT6(hHeveTeUB3I6
6l&I?
1. &&G0yTH 2. Qug e 3. WTLEUT(HeNT
4. QoBeora 5. HenenbBsrF e
17.cpasim GamHenerids GOTUISET LNeTeU(HLOTHI HUITTLIGSHSLILIL L 6oT.
. ®enédCansHds SHenyFev
II. s6&6mas samyged + mamer HCI
I wmeurm. senyFed + SlenoBGeos
gmHSTY 30 Mo misefer Leern, @Slbepeiml @&WOTUIS6MeID OuegBmiear smrged CFIsHal
CeupbBIsh OFHTLICWTENSed GogleuTs CeuILGLBBLILLL FI. 6bHdh GwTuled / GTuisefled
beuBp Bxmetpib?
1. 1860 1HEHTID 2. I1 &6 1OTSHSITID 3. LI 60 onshalyid
4. 11, IIl 60 oT&HSHTID 5L 1L T eudlw eteveomeummleniid
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18. omemreuOIT(HeuT SUIa|gal GFHev Fev CaTemeuser QHTLIUTS BLSHHW b LFCFTHemestulesr
Gurgl Leeumld SIUSTRILILSHET HlenL GaHer.

U Gam s em 6ot SleugTeflLiy

A. ouger GFmmHenest &Ll60 HIBLD

B. eoouwyOrmmis Camgement oMGHT BIBLD

C. @Lrer -1 Gamgmenent sb BenehFleuli] Bp FnIGsmenmisel

GumLy seugteilyseflsg, A, B, C audw Cargmend GLmuiseaied o 66 LISTTHDHMHIH6I
wpeumGW eTemeu?

5.

1. IGUT[meT, LIS, &GO

2. mieurmeT, @eIUdL G, Yrsb

3. &Ep&Cara, WIUEUMHeT, GHmisTelulemTGleuTUl

4. yra, GCopmisreulemiGewnrul, TOIEUM(HeT

5. wmIEUTHeT, LIsHb, CoHmismoluleuntGlemrul
19.4y

1

2

3

4

S OFHTLTUTET SHeummen Byl LleeuhHeueareuBmieT 6157

. 61606VT  QBTHWMIBEHID L|THHBISETGHLD

. 616V6VTLI LJSHMIBEHLD LMHul  eLp60TnMISH6NTGHLD

. SleuBPial OHE SIVG DDCHT HIbLURmIBET HYEGLD
. B6VOILDGITFAINIGIT (LPSHSILILDTET (T FnBTGLD

BHenensBardligd@ LlenewnilLsa6T GILIHHOHTENSHWTETEUBBTEITETEN6).

20.2 Ul C(PVBIB AUMBHGHD DHET OHTHVGGD SewLulevmer Lepwimer OCHTLTLIS
OamewiL gl LlesTeu(hHeueteummIen 617

U E W

O&smevg 6T - SIMIOLILDH Fnpl
&GermLieVl 6ot - UTSHIBTLIL]
SIenoBGe0 - e@uomenr
F@Lom@GemmLilent - Qamewti(h GFe06V60D
. Qamapliy - Geuling Hmeued

21.6[_I'_I')§3®6).IIT@ AN B COHTLIUTHOD 2 TenUITel Byl LleTeuheuereuBmieT 61gl?

1.

RPN

CamIpLILILIE (LPeLSHInBIHET CPSIBID, HlellgCrmed cpevdamml @eimid C&FJhal
2 (HeUM@LD.

bifled  semyuid

H:O aldsw 2:1 ou@h

OB ILBeneouied Heuonsd STeRILILIBHLD

ool @rFmwienF CFTHmeIBmen [BL S EIBISTENT (LIQUITS].

22.@|L15]86mrr6uu§]60r5|56ﬂ Q& HTLILTE HeumTen Samml LleTelheuemeuBmieT 61gi?

1.
2.
3.

Sme LTHRISETT hbd DIeVSH DGSLD.

BuBmad NG 9IflevmIGH6T 616060TELD DIOGHIT DILOEORISHETTELD

UTemiseT o (Haum@GGurgl Siemer Oubamnsl B Llenewiliy eamslemGsur  LisveumpslemGsor
BemenTehsHLILIHLD.

Slmel  Hfled HEDTWTSHI.

Slmel GUSHMSBL (BLI LNenenTlIL|HH6NTe0 eyl Clenmerm Geneotuld CUTH @h BFeLe0dHInml
aigb OeuefGuimID

23. Gungleumest  _ufl] eLpeLSHEnBIHeN6N BTRISTENILISBHTES BHLHBHLILGLD CFTHmeIH6T OHTLTLITET
eteu(bld  61h%H SieuSHTeil] GUTHHSLOBMBESI?

1.

2.

TIOUTHL. SOIFIL 6T QehisLle0 HB DU HmJFed GHFTlILSHTD DiFl HHENLOUWITET
6L - 2HT HIBHmSHL GUDILD.

Gamrgiemio wTaL 6T GuenBPar HenyFed CFIUILSHTD DiHeT GGHefeuTer Hev BIBLOTEIHI,
CamsB Fauli HBLOTET aIDLIQAITS  LOTWILD.
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3. @l a6t @GLmer Il somysellar e geafllsepLar BEHFeulIy BB
GopuenL CuiTeTlened H(HLD.

4. Ysb SILRBISLETENT Q(H SMIFIL 6T ST COFiy FeoGUBBIS HMNTF0 DIHTaUFH MLILLOTBIBIF
Ganmemerl GQUTHeT CFTHHIH H6VHGHMUBTL DMFHTHBLD &HlewL SHEGLD.

5. 2 _ewe)ll QuTmHGenTemled FpfiHenenel, &HFHLOMR 2 60JHSH GCeouewienipd &LHTduled HeG
Gapuiiugmed @elsdlujd Hetenioujeren GuTL (B Cxmermioruier Sieiaeialed @elll (B
SILBIBU6TTeTSI.

24. cp@eigamyl (b (Hevgdlefaeamyl(h) cLpevdHInml,

1. Bfled Semyub

2. B el(BLL 6UT6LHET CPSIBUILD B CeuBILg HMeL QETeNBUID CBTEmIL

3. (Wpenarie] MHCITHBTLET FhISedHeT OdHTeniL Gl

4. wpaIB OlevevH BTWIH 615HSHT LlewentliHein OBTeniL Gl

5. Oamewi(heiien GamupliLflevmselled 12 - 24 HTLET DIENIHHET DL ML 666

25. Hesreu(meuemeummien  STCUTmeUSHGIBMI OHTLTUTET Heupren FmBml 6157

1. oweu slLmwons, C, H, O adwapomnsd Ostamy®miuGsth dev Geumenseflsd Geuml
CLPGLBMRIB@EHLD SIS U (HESHEVITLD.

2. U0 B FHemIL GBS BT, DmeandCardligs Gl Llemewililys Henmed & emewlh Sl
L6LF S BT (HHHEN6NE H(HLD.

3. h FHHMIL(BHHBHEHD DM FHHmIL (BHBHEHD Hfled HMIUYH SHETENLOUEML UIGTEUTGHLD

4. QFeGeora, CBICaTL(BLI LOFHHMILLMEGLD.

5. flev amBuTemeaHCIBMISHmeT THHTLD, BILILGLL cpevld Gosvild 66l CLPELEDHTnBIHETTS
LOTBBEVLD.

26. QBTHWmIS6T OHTLTUTET Heummer Byl LieaTeuheuaTeuBmien 61gl7

1. Bmau omFFaiar © Leled WTHHTD 2 BUSHHWTGLD

2. Beau 2 WITBB (pewBenEaTad OHTHBLGHLD

3. OprHwmset o ulflfgmnwersd SHTHesmseiler gauBgFsHamuis &mBaESLD.

4. 0°C Qeuliuplensoulled GQBTH WIS HTHBID BBHOOTL LTSI,

5. Slmel 2aHd BuIoLHemend STL(BLD LIFSHhsEnHD QeI HHHehDd DLESLD.

® OpTHw omsbals HTHHOWTANSET FEHHGD - HTHD YeTFwBISGD DewL Cui euenFwIILIL L

Qb auedIl &SC HIUUL BeiTengl. DH&T SHlewewiu|L e 27, 28 SHul alembsendHE allenl

S(HS.

5:5£ 'S

| AB? DRIRER

> HTHS 6D

27. OpTHWD o eMenCurgl gauBFsHenuwid ST (Heudkl 6157

1. x 2.y 3.z 4. w 5. w-y
28. QETHWID BeveorHBUTH gBLEGBLD CLTHHEF FHd LTBBD WmgH?
1. x 2.y 3w 4.z 5. z-w

29. Is BWeOLpHeHH0 61l e (wliuflioment ienolil] CaupiLiBGaudST@GD. DSBS GJHIUTHTSH
QUH Smyewll 6157
L uv, o, B Cures &HIILEBEHHE 2 6TenmHe0
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89°C Gumeiis o wij OeuliLblenedd 2 L LIBHSHISHD
uty o Geuramiselaiumed HppbaHiaill 60
2wy N, Ggpflesd 2 L uGHHe0
o wfj pH Qupionemisendd 2 L ubBHH60
30. 55&Cmas HMIFOUTIBIL 63T CGLeIYBBe HenTged CFIHHId OBTHHH MAUILISHTED DIHHENJF6V,
Qemsl 19F Feaull] BBOTES OTWID.
. [H6V HIBLOTHE SHTEILILIBLD.
QFbEhaeT HBTE IPIL Weten] OFmsl 19sF Feull] aiplige] GHTearmib
uFeng mpors il Letery Ogmisligd deully aifplige) Gxhmermib
uFemg Hpors Il Ui wwehaeT BB aibauge] CxHTermid
31. eeu(heuemeuBmie, 6hHL OUMHEHLET SILIQeT HenJFe0 CFTLILSHT6D HHEMOWITET [HeOHMBLD
Capraimib?
gully
CautiuBoBpsiuw (Ll emL CleuemTa(H
FMDSHS L1563
910lHH BIG WFHH LeOTHOHTL mL
5. udundl L siest (B
32.9&S16U(HID CLPSITI FnBmISHHMed HeUe &G S.
a. Guoreo@yma, GFGeomuCGWTEH LB (PeVHInDIHTE0 & 6EHHCHTH
CLPEVBIBIH6ET AT6wIH ATHD DL MIU|6iT6rTe0T.
b. GumebByrdled @rewih HEHHCHTH (LPeUHInBIHET 2 _6iT6r60T.
c. QaFBsomuBung cpevdHamml, BTeHih HOBEBTH  cLPEVEHTnNBISHETEOTISHI.
Beupmien FRlwmed eig? /| FHlwimerenen ereneu?
a THHTD
b orghayIb
C LOTSHHTLD
a, b orgFyid
b, ¢ IGHATID
. 33 - 36 eouemguileoren elemebssi Leieu@md alendbamsEpLe OBHTLLITEIENE.
a. Qrewih GeEndHCasTH cpeudampiser a(l — 4) HemensCaTeldL B LlenemtliL|dE6MTe0
BememteusHait cLpevld BHmespsiuleiTengi.
b. @yewih HeEpHCHTH cpevdampIbe S(1 — 4) SHemenasBasTelld (BLI  LilenemrliL|dhasenmed
BememteusHait cLpevld BHmespsiuleiTengi.
C. @b GEpHCHTT (LpevdbInBl @h HevBEBTE cpevdbdnmil e (1l — 4) HenensCardligdhEL
Lenenr ifenmed Bementaugent cpsold GHmetluleiteng).
d. @b GepHCETTH cpevdbdmml, @ HeoBCWTE cpevdbdnmiL et F(1 — 4) HewensCardligdEL
LemeniliLlenmed Eememioughest cLpeold GHmeirmluleeng.
e. @ G@&ECaTs cpevdsnml, @b UIBGprs cpevdbsapiear (1 — 4) dmeansdlardligs@L
LemeniliLlenmed Eememiougheit cLpeold GHmeirmluleieng.
33. Gomev@ymg (evHInM OHTLILTS © 6wIenoWITel FnBml 61g7
1. awTéHHID 2. b uworgdrn 3. congFHyd 4. d wrsHyd 5. € TGHATID
34. QFGeomuBuITa:  (eLSEmMI OHTLTUTS 2 6WIenDWITET Bml 6157
1. a TSy 2. b orsdlrid 3. comsArn 4. dworsHyb 5. € LTSS
35. @eomBma (Wevbamml CGHTLILTS 2 6wIenowlTel SaBml 61517
1. a TSy 2. b orsdrid 3. comsArd 4. dworsHyb 5. € LTSS
36. GG cWevHFmM OHTLIUTS 2 6wIenIOWITeT FaBml 617
1. a TSy 2. b orsdrid 3. comsArn 4. dworsHyb 5. € LTSS

URENECIES

N

O

(OGN
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37.gmaurd alevmid oidlweuBnled CFOSHILLIYHBGD LOFHHMIL (HhHer (pemmGul eTeneu?
1. dmendbGasraer, OFaIGeomd
2. ygsb, OCFeGeors
3. demensBamaet, LJHD
4. s, SHenensCamma e
5. WIUQUTmeT, SlanendBmTFat
38.  MUOUTHET OFHTLFuTer Fev FmBmIbaHeT SHC SHILILIL (BeiTerTen.
a. mieuUmmenTegl SHTeugmiseied Caibalul Beten LIFsmer sTCLTeNeuHEIBBTELD.
b. wmiGuTmenmTerg SimwGeona, S CusHHeT Sudlul Erewi®
LI6OLI@E & WIBIBGITT60T 6]
c. oImwBea, EMWGT OCUGHHeT B BTewNi(h UMB (&H6EHHCHTaH
LPEVSBFBIBGHLD LIGOLIGHH WTHSLD cLpevld Ggmednslueiterment.
d. oimwBeund, GEHHCHTTH (LPVHIMBIBET LIOLIGHWTHSBID cpevld BHTeimslueierent.
GopLy FBBIGHEHT WHF Fflwmearenel eTenel?
1. a,b,c 2.a,b,d 3.b,d
4. b,c,d 5.a,b,c,dedlur ereveumd
® 38, 39, 40 awu darssepdd laLwallusBersl Laau@mbd smBopidsamens
FlMMUWTHS GBI S.
a. U GEnHCHTTE (PevdbanmIBe a(l — 4) LMewILILSHHMTE0 QMENISHHI 2 (HeuTaIL
GBIGaT_ (L1 LIsOLIGSHWILTGLD.
b. QuUEBOSTRSWTERT GHEHEHCHTTH cpevdbdnpiser a(l — 4) wBmd a(l — 6)
LNener I H6MTe0 Benemibdl 2 (HeUTSIUL6T6NS).
C. GEHHCHTT (LP6LBHInBIHETTEOTHRT DIHB DieTaled BHeNTEIBTEIL  LIGOLIGEHSHWILDTGLD.
d. priugiler cpeold HeuBEBITH BEMID GEHHCHTH clpevdHInnIBameNd CHTBBIONSHESLD.
39. ImCeVTd  (LPeVHInM OFHTLTUTET FHlWTeT BBl /FnBnISEHeT eleneu?
1. a wrsHrb 2. buwonsdn 3. b,c gD 4. dorgH b 5. a,d wrsSHyin
40. 9ImWCTOLIGHH T (evbanpl CHTLILTE Fflwmen SnBml /SnBBIbHeT 6leneu?
1. a WwrsHrn 2. b uworsdrn 3. b,c gD 4. dorgH b 5. a,d wrsHyin
41. BeomBmra (evbamml OFHTLFUTET FAWMeT Byl /SnBBIbaseT 6leneu?
1. a WwrsHrn 2. b uworgdrn 3. b,c g 4. dworgH b 5. a,d wrsHyin
42. Freurdh HevFFalfled SILmSujeen COFeGeond, weld o eweyF FOUT. BSH OFHTGHHuUle0
FLOUTL ML aUFH606m6V. EYHMHTE  HMTT6WwID WITgHl?
1. GFauBeura gaLIfIOTEOI LIGOLIGHSHUWIOTSHS SHT0TLILIL TEnLD
2. QFBeurss Fmded HwIL HTUlID, i WS Bl OHT([H LIeOLIGHHUWILDTS
BHSB60.
3. 90 a(l >4) wppid a(l > 6) FoansCaTHigdGLl LlenemntliLdbse
SILBIBHUT(HSHH60.
4. GeiGeura, L(1 — 4) FlmensBaTHigdh@l1 LIenemIlIL|shaHeNTe0  LIGOLIE) S WLLDTSH60
5. GoBLy 61516 LD6V6V.
43. Fenens&Casraear OFHTLIUTRT HUBTT FnBml LleTeuheuaieumpien 61gi?
1. elevmiGseled FhHomws GCFllld@Lb.
2. HewenOBTeRIL H LOLIGHIHWIDTGLD.
3. 9IwwCaim QUSFleT THHTD DI MISUGTETSI.
4. GEHHCHTE (LPeLHFBIHET LIGOLIGHWILDTHEVT60 2 (HeUTaIU|6Tendl.
5. omwBeurd, SIeMGT OLIGHHT DLBHUIET DL MISU|6ITET6T.
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4. ygSH(pd, TIOUITHEHD 2 (Heurdlulemen LewIBeau(HD DIeVGHH6T (WwenmpBul sTeneu?
1. oemCerm oINleVmIGH6T, HeuBGMBTa
2. oImCeaIT DINGLRIHEIT, (FH6ThHHBHTH
3. omWBAIT DIOUBIHET, Fdh@HGTTH
4. @endHCHTH, DIOCET DILOGUBIHEIT
5. &6ehdCaTa, HenendBHTaF e

45. 9iemwBeam HINeVGIOTEIB CHTATBIISBE LlTalHeUATOIBMBIOT 61&H ¢ STLIL T HL L TUILDTS
Ameniwlgd Bzhameuuilevensv?

SIMIDEEIT  Fnl’ L QDTN

STOUITL Fled  gnl L QLOTeiTN)

WBITFST  SiEIOGUTEID]

SIeVIgemEBL_(hdh  Fnl L QILDmerm

Eall A

5. alIGFLIDTE HemendF FmidedOITeTm
46.9e0T6U(HLD SDIMLILF GHHIHTHISEH6T HewenFlet @edH SIMIOLILF GGHITID 6157

1. H 2. H
[ [
NH, - C -COOH NH, - C-COOH
CH, H
3, H 4. H 5. H
\ |
NH, —C-COOH NH, - C - COOH| NH, —C-COOH
| |
CH,-C-CH, CH, CH,
| |
H CH, -CH Sh
\
CH

47. A, B, C, D, E su8li g oBem  ojiflevmise  @etpil Oemeiy  Senewibgieen  ailHld
UL SFH60 ST L UL B6ITeNI. X, ¥ 6TLeUBmme0 STl L LU lphLliLens (WwenmGul Lileteuhevemeummiei
eTemeu?

A-[B\l—C-D—E

. )
v

y

QuUTEIOUSHmSBL B, SBEBT6sT
QUTIOLSMSBL B, DiegemsL (B
QUTEIOUHMBL B, CUSHMSHL BLI  LlenewrliL
QUGS (B Lenemtiy, CuUTIGCLGHMmBL (B
QusensL Bl Lenewriy, ibGeaim Sibleod

IS

48. AB C eaianid @aimibosteam Coumiul L cperm idGemm  oiflevmisel GeuaiGouml allsions
BemewiausHTe0 CHTOBHHHS OleueiGauml algomer GLTICLSMSBL (HHBHeMN6T 6TexTenibend WITH?
1. 4 2.5 3. 6 4. 7 5. 8
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49.360 (PHeV(H Oaiigale], Gouml HevHHHL Laiamishiselear o uljboeFeia] Siauieumnder
gm Leeumeueteummlen 61?7
1. ewamlen 2. Qmevg e
3. QuTaEBUTEINLIL (B 4. denersBHrae
5. oImyFFaGeuna  (QamLAGFIGeTar)
50.»meuy, elevmi@ o L edHella DMLILS FapIseNTeHs CHTOBUGL GSFedi®  USTTHBHHmISHNT
we»mBW  LlesTal(hHeuereummIeT eTeneu?
1. Qugaer, GCFaGeoras 2. ewampier, QFaGsura
3. GFeBeura, emamslent 4. vampsler, GlLgger
5. QFavBeura, HemenBHTa e
51.2 L60 DMPUIBISM6NS SLIgOILRLILISH60, LITTLOf&HSH60, USHILIHH0 BUIIBBISE (WPoHSUWILDTS
SIMDaUG] LN6iTa(HeUeTeUBMI6T 671517
1. QFaBeoma 2. smCurensusCrmm 3. yrsLd
4. almmLdes 5. QBpT&HwID
52.19616U(HLD FnMBBIHHM6TDH H6)6 D EHD.
a. OBTHWMRISET LJSHISENTGHLD
b. OETHWEISeT FHev o UNTHOSTHBUTGSMETULD 261 E)LD
c. OpTHwmiser FHApliumer SHTTLIUML SHefer g LOTHHTD GHTHBLGLD
d. OpTHwRIBeT cpeold o ulflyFTwiend SHToHIRIBEHEHGHH CHMAUWITERT 6JaUBTFH

GHMBEBLILIBLD.
BOBBIeT 2 auIenLOWlTeTena 616neu?
1. a,b,c 2.b,c,d 3.a,c¢d 4. a,b,d 5.a,b,c,d

53. &0 syliul@eten 55 auflliuLgdHed P, Q, R, S eysdlw @pluiBsenmed &TiLiLL (HelTemenel

wpeumGW eTemeu?
b
bepl) _ LITGD

Q

L

F&HI)

e
r

1. gnéadsen, OpTHWLD o aenGurgl geul F&H&, OBTHWD Beveors GuTH
JuBFHS, allenerneysmel

2. alenenay®ell, HTHHH6T, CBTHWD BeveormCUTH gauBFshd. OBTHWID © 6t
Gurgl gauBssHd)

3. HTHFHH6N, alevenayser, GOBTHWID o 6Ten CUTH gauBssd, GBTHWID BeveorsCUTSHI
JUBFHI)

4. allenena|He, HTHHH6T, QBTHWD Be0eoTHOUTH gauBasHd), OBTHWID © 6iterm
Gurg gauBFsH)

5. QFML&EHEF F6F), almena)ser, QBTHWD &eveors CUTH gauBFsHdy, OBTSHWID
o eTen@urgl geuBaFsha)

54. NeIaUmD HMyenilsemerd H6l6N .

a. GeuliLmlenev
b. GETHWE Capey
c. PGImAHIYL USTTHSLID
d. PH Gugiorend

€. goul o)
AeoumpleT CETHWSHOSTHBUTEH g DiHs Senaled UmseilLme slene.?
1. a,b,c 2.a,b,c,d 3.ab,d 4. a,b, e 5.a,d, e
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55. Leiteu(heueiouBenma SHeveulidhE .
a. srCureneusCrmm

b. ygaibd

c. &l (B
BaBBIeT (emeTaUBB HenJLILITETH6TN60 THHTD HemJaudl 6157 / Henyelet eleneu?
1. a 2. b 3.C 4. a,b 5.b,c

56. elBpLieiseier SmIWLD SHeatenn OFHTLIUTSF Fflwrerg LleralheuareumpieT g7

bfled Sedyud alMmLesTa6iT CaTepliied semyud elBpLileisel
1 A,B,C D,E,K
2 B, C, K A,D,E
3 A,D.E, K B, C
4 B, C A,D,E, K
5 B,C,D A,E, K

57. GHIHUMBH60, LOTNEVSHDHE Hlenevenld gBLBMSHSH HalTHHe0 DidlweuBpled GFeoeuTdHESF
CFashaId Arewih alBpierser (vitamin) (pewpGuw LissTel(hHeuemeummIeT eleneu?
1. alpmpuier K, alBpier A 2. alipmiler K, alpmidler C
3. alppular C, alpmpuiler K 4. aippiler B, almmidler A
5. alppiler A, alppuiear K
58. HVFFAUTFSHHISGSGID OBMILD SHewLeUTUl OBEID HTAD DeldHmend SHalTlILSBSHS ChHemeuulmet

alBmLier 61517
1. epmpuler B, 2. allimidle B,
3. aliimuiler B 4. allimiile B, )
5. elmmuier C

59. Cxperr FpfigHenemar BHfled HMIHBHI, DbBHDH HMIFIL 65T X elgnid HedJFe0 2 Ml CFJHaEI HeilE
BH0HHW e, OFBTHBHT SILmSweren BISHESTQOWTaESsd gBHSTY 3 HOLLD  euedy
Ceuiu@umpiw  Gurgl, SIBEmIF0 OFmsl19F Heaulll BIBWLTS  WLIPWE. X HDIF60
LevTeu(hHeueTeUBmIeT 61317
1. e158e0m60 2. souwyGrmm 3. @Lmeot
4. Quemgsmilenr Gamgemenl QummeT 5. &&HGCITSH

60. Neitau(pld  GleueLeLmIBEDH6T WHH FnBHe0Tel BeilILF Seneuujemnl ul Gleusdevld 6157

1. seoBEmma 2. GendHCaa 3. uyrmGmra
4. BeomGmra 5. GuwmeoGyma

61.uaILTeleL S MIFUleTen Oaedey aImND 61517
1. &eoBCBra 2. Gen&Cana 3. yrmGmra
4. ReoBCmrE 5. GuwmeoGyma

62. umsasSseTer 2 LB Feuflevid, @mmev, mewi(h CuTes SL&HHTICUTLTHE6T LB SeugHHed
SILBIF U6 LsOLIGE WD 61817
1. GFauBeoma 2. en&HMNSlest 3. Bl

4. efmIBLTeL 5. miEUITmHeiT
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@ 8o 63 Gt ez 65 amjuleoner elemsseEnsd ool wealliusBarsl  Leeumb
UL Uuenengd SHlimeauTess CETens.

A. uiBuiest B. GFaiGeva
C. siamBsva D. yGrsaCwa
E. ®eomGma
63. 106015 2 1L 6060 2 MG QFIWLILILIGZH60m606LIGTNENILD, HIGTTEIHISHTED 2 BLGHS Geuiiu@GD
OBTHWID 61517
1. a 2.b 3.¢ 4.d 5. ¢
64.2_61e)] FMLOEGHICLTH BenBFFlenul GCLoaTenLOWLITSEGMSHBSTHL LLGTLIHSHBHIISHBOHBB OHTHUID
61?7
1. a 2.b 3.c 4.d 5. ¢
65.ume0 &FMIHSH 2 ewieyseller FUOLTLBHEG 2 FHab GBTHWD 6157
1. a 2.b 3.c 4.d 5. ¢

66.5b, QIUIILG opFweupsler Fpliiweoysenen (emmGw @GMILug Lo heueieuBmieT
6l&I?

1. OpTHWOTES CHTHMBLIL 6O - Qeuliugd sTeuelwmsd CHTHMBLIL 60

2. Qauiusd sTaelwnss QHTEBULE - GBTHWITSS CHTHMBLL 60

3. présTaulwnsd CEHTHMBUL 60 - 9 GIEDMILILGBHMETL  LITHIHTSHH60

4. (peveTauBB HMILILIT6IH6MN60 SHEMIUID - (LPENSII6ITEN HEnJLILITETHET60 HenJULD
5. LeLLIG S WILDGIImI LI6OLIG & WILDTGLD

67.umedled SILmIFUeiTen Gam(pLIenL @mg}n&yaﬂ CeuiLBGuBpls GelyF CFUIuSHT (el 2 BLIGH
Caulwiu@Geug LleTalheuereuBmleT 61g?

1. For0 (UMBaBLIQ) 2. ULy (QeuewtOlemru) 3. onFflest
4. Gumsl. 5. FemoUI66V6IETO6uuTU

68.2_uflijelpeudanm DIeLOTHSEH LisTeuheuaTeummIeT 617
1. &epdCara 2. elmmuiler A 3. @euBld SIlevLD
4. mpSHHfSHHLO60D 5. 915&CaMISsL060D

69.0umel FHBMILB (LOFHBMIL(B) 6T6iTLISHI,
1. @rewih eTaflwl GlaUsdeL DIEVGHBHEMTEOTR @(F LIGOLIGHUWIDTGHLD.
2. @rewi(h (WH6e0 UHH euedTuievmer eTelIGaIcI60 DIEOGHHENMTEOTE G(h LIGOLIGSHUIDTEGHLID
3. @rewiha@ GuBUlL el Glausd6y (LPEVSFMIGEMTEITET (T LIGOLIEH S WLDTEGLWD
4. QrenihshE GCuBulL DOCmT IOV (LPEVSHITBIHETTEOTET @ LIGOLIGHH WILDTGLD
5. @renihdE CuBulL STOUTL flelld SIbleV (LP6VSTBIGENTEOTET (T LIGOLIGHSH WLILDTGLD
70. “demenFlar” eTaiTLIG
1. @F o1Gem S6eOTEGHLD
2. @@ UIsLomgLd
3. @ Uil L@
4. QT Qb FEHBMILLTGLD
5. @ QUTeIFEEHMILH SLGLD.
7.5 GamLjurner UeeumDd 6HamBHn HeUBTeIg?
. YWssHHeo QuHMSL B LlenewrliLobHeT 2 6wi(b.
Ursld eaiugl DienGerm Sflevll LsOLGSHWID G LD.
bSHOGUTH LUTSHIPD Hfl6d HenTeusls0emnev.
UT$SHFHe0 STU6T, MBTF6, ol FFer, bIHIFAT Spdbluier SILmigullhaEn
5. Q&BJLIQeT 616G 6(H LTSHLOTEGLD.
72108 o wieuter GasmlysF FHaisdsmads CaTami o ewie| LieeumheaeauBmier 6?7
1. umed 2. Gumasl_ 3. ulLy (QeuewtGlemru)
4. For0 (LTBSLIQ) 5. UT6L DT

Eal Sl
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SIS B BenTalend a6 el

L2 uly epeudhanml GTRILIGHTEL H(HSLILBIG WiTg?
L. SILmESuUeTen eNIHaIHD DIeVEH6M6T eTewTenllbanaliLlg, HTELITeNaIHETMMISSMmErT
AUMBILBSHIH S BT (Hb.
. &G Hyuu(eten A, B epdu Gyewih Gaemeusenenuyd @Gnld@n GUTgIt Guwy

61&1?
H CH,OH
c-0 ¢-0
H-(ll-OH OH-|C-OH
OH - (|J-H H-(|3-OH
H-Cli-OH H-(|J-OH
H-(ll-OH CH2|OH
CH2|OH
A B

iv. Gomuy A, B sudu Gaifemeusenenil QuUWfB.
v. Guopug A wiagl &mIF6leuraisied, (LeusamBIS6T Heallgalhdlevens auemeT algeishH GG
STEILILIBLD.  UemeTU!  (LP6VBInBIHET ST LG  @rewi(h elsmiser &6 P, Q erab

® (Hd&HeMed SHILILL (BHelTerer. SiaumBenmll GuwfBs.
C}}ZOH CI—{ZOH
(IZ— o (IZ— O
<'f L ?
OH\OIH H / OH OH\OIH I(f: / H

C C
H

o
T

vi. Gopug P Gsyemauuiest @rewi(h cpsvdHdnmiser CFJausmed BHTIBID (LPevSHInMBenBL
Quuwifl(hes.
Vil. 161a0([ LPVBHIMBIBEBHLD 61hFH aUMBLI LTDEWILILIHEH6MT60 eIl Cenmeiy Eenemtuld?

2. 1. &HEnHCHTEH (LPevHImMIH6T BemeanialbTed CHTEINID LevFHBMIL B (QUTedFHHmIL (H)

QUMBH6T  epaTemBL  GILWIf(BHb.
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L. ursGyna, HevaEByna, GEhEHGHTF (lpevdhannIHallaT DIMLILF G HHTmIGeT H6LD
P, Q, R eteor erqpommnad SHrliLl(hetener. SauBenms Fflumes Semmiseni(h LWf (.

CH,OH CH,OH

¢c——0 6 CHZOI% \
H / H \H OH / H |
I | | |
(f (|3 (I: (I: OH \OH OH / CH,OH
OH\OIH H OH 'y \ oH H / OH c— ¢

|
C OH H

ii1. Goig P, Q, R oiemiolijsbaemmeit
1. &&&0Ima cpeudhanm
2. BeumGmra cLpevdIaml
I WIBMOB HHGHUSBGHSH CHemeuwTen cLPeLHImBIBMeNSH HolHHeIGW GHBIULI[BHS.

iv. Guopuy P Bengl @yewi® cpevbHamBIseT GFJauspmed BCHTRIBID (Lpeudhanml WITSHI?

V. 2 BBEhHGHDH HIULULBETeN @h OHTGHHE smyFevseaiedmbal Gumuy P o miglujeren
SOIFMEL UTLFTemeL Uil SHFHe0 Coupmdd @emisTeRiLSBHTR o  CFmdHementullesr
CPSTDI LI (LPEDBHENET  6T(LDSIb.

vi. Gureb@rnar ceuEHEmEBTIIBILD GFeLCWTS (PevSHamOBTEIBILD @6TNedHHEBTEINI
Goupiupld aIHHMBHH H(Hb.

3. CHyOH P CHAOH
] \L a R
H H o
Q CH,OH CH,OH CHLOH
e v | I |
OH HO H (( a H —©0
‘ H \\ I/H NV NN
CH,0H CHa0H CHa CHo0H D” H \T\U' ‘*/T O\J\OH H/ o
a o ] ] (1: [
OH OH OH OH H W
0 ] 0 0—
OH OH OH

@rewih GeusiBoum CuUTedFHHMIL (B cpesvdbInmiber GG A, B eeid syl (Helterer.
L Bbepevdanpisenenl QUUWIfBS.

A B
i P, Q, R Uememiliyssanenujd QuwIfGao
P Q e 2 S
. A, B Quredgsasenyl Baseaien LIgsrenomer Gamhsd @elCaumeisl SHHhb
A
B o,

iv. A, B oudw Gsjemeus@pel waigeler o ewieyd FOUT (g GpT@Huled FOLTL enLujb
Gagemeu e1m1?

v. GuoBuy uGH v B0 2 MseNH el HEHTET HTJE0ID WITH?

Vi. TaImIseaied F&d 6bhd ealgalsHHed CFilsbaILIBLD?

vil. GoBev (UG Vi Be0) BEIBeT GBI L CFFeweudb@d Gumbuy Cxjemen A @B@LD
@evLuflevmer LIysmen Siewoli] Falwimer Ceupum® wimg?
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A Typical Fat
B Glycerol head
M Fatty Acid Tails

HH HE HH H
P pedo Ml L LA L L L L L L L o ' i o
S e A et O Y Y I I I |
CHOH GH,OH CH,OH R B R ONE OE R HOH RS R H,N—(‘—tlil V—(‘—(_—w—(—c/
I \ | I D ] | | |1 N
H f—0 H &—0 H C—0 H—C— —C— 00— 0 O C—C—C —C— C—C—C—H CH H CHy H  CHy OH
RERS o K e W A b Lodod e bk o e ook 4 % )
OF ?
\?—LI"/L \T\c‘: '/l, NN L/H ¢ HHHH HHHEH HHEHEH HHH
, [ 1 Y e A e o A A N e O O | Q
Hoo Bl L S T S A R e
H HH HE HH HH HHE HH H H H

Ursd, s1CuTemeusCIBmI, @Il G Fw wperml 2 ullJepe0dHanBIS6T 6I(LLOTBTS
A, B, C eteig &yl (HeiTermen.
i A, B, C sydwebenmpl QuufGs.
P, Q UenemtisbE6T eTelouTm SIenpoHBIILBID?
i A, B, C sypdweupmiern, Hfled semyud cpevdbdmBidamenujld CamsCaar Bed Henyub
(PeVSFBIBMETULILD CouBLBHHs ST (HS.
iv. C @eong Uygnenorer @rewi® OHTH60HM6T 61(LDSHIS.
1.
2.
v. alleumi@ cwpeomisaied(hbad GUDILD OHTIUILILNERISET SENBOILILKB MU GILIHLOUTEILD
lewnopleneoulled STETILIGID. SIHBETET SMTGOID WITSHI?
Vi. &600eF6iIaled SILmidweren LlyHTenomer el G alems 61g?
vil. oeflg 2 1L 6fed SILmdueien er0GIOrTUIL B (Steroid) euenasel ByewienLd GBIUILIGS.

: p

5. b alpmilear Gepur@® sryeoons  Laeumd  Gopurl LplGniseT GCaHTarmpid o6
SILLauenentuied GBIULI{GHS.
a0 - limife U6

A. G 2_mBaISH FHTOSHLOTHED
B. oreneudsasemit
C. smLaumwalghe0

. ePés BBl amae SDILmEWeTen @aiBar] o el QUTmHeT aish 6IHIH.

. GuBuy eiBpiaEsEbeT Tl smyuw ealBplicseT @FaimLd GBIULIGHS.

V. IasHma QemhiaTan 2 SHab CFThHmentule Pl LIQ(LPeBEHMeTd H(Hdb.

v. Bfiey Grmwmefsefler o eueds@ GellyF gsemeuull heusBaTs, Fald@Gl LHeoTsll
LWETUGSSLILGL CaTeneuseT @FeauienLd GHBILLIGS.

vi. GoBuy uGdH (V) B0 GBI’ L BFyemeuseilen FAmriluleOLsen STrewioTasGal
slmar Hflifley Grmwmefsefe LW HEH@GD CUTHHSHLOTETEMEUWITS 2 6ITET6.
SleleuTmTer @ Fpllweoenuds GBILLIGS.

6. o uljeper  erfloummenmas  1HCemed o MugHd OFuiud o ulflfFTwens  OFuwest(penmullest
LIg(Lpenm&eT SG ST (HeiTerer.

LomIGILM(mHe ,[\ = C ———>| 15 Geunmed
A B

1. @ C aard @RulLiuligmiug wrg?
ii. A, B gau Qsweipenpasamentl QUi BHe.
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. B Qgwenpenpsharsll QUTgiamsll LweabSHSILGID  Hliewenthidenuill Quuwifl(e.

V. @rFTWer (WeMBEMEL LWeTLGHSH 615Camed QFHT@lLumSall o ulflFamuet (pensaenerL]
LWSTU(BSH SIS DIeDIF60TRIHTS DIENLOISHBHTT ETEHIH SHTT6NIRISBT H(Hb.
1.
2.

v. Gupuy o ulflyFmu (WpeB&HeT LWSILIGD BBICWTH meH0SHTHmens GBIUILIGHS.

VI. OTIEUTHEN6N  cpeolIQUT(HenTed Odmeni® 2 uly erflOuTmeT SHWTHUUSBSTHL
uFeueLTsL LWETUGSSLILGL BJ6wi® cpevmisamend (Sources) GBILLIGS.
1.
2.

vil. 2_ufliy erflOUTHeT SHWTFUIUSBSTET cLPEOLIGUITHEMTS  OTLIGLITHEN6NLT  LIUIGTLIHSHSHI6 5601
90 UIdamedmsd Hbhs.

7. SIUUL(BeTen o (K A Devend HimewTwTsd OCatewih SO o 6ten alaMebseEndE ol

&b.
(b H H ?
I |
H—N—C— C— OH

H
2 m A
1. %0 SILmAweTen QHTOBUB Fnl LHIG6T 6Tened / Snl LD 6157
il. @& 6hall LOLUGHWSHHT @F eIl LPe0SHTnBTELD?
iil. 9IILELLGHWSHH6e0 GoBLig eeflul (PeVSHInBIBMmeT BMENIHGHID LTIDEWILIL] 6UNEHEMUILI
QuWIFB.
iv. GuopBLy  @Tewi(h cPevHInmIBeT @ameanihdl, GG LG il 0 Gt L
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26.

27.

28.

29.

30.

31.

® (Hdh&HDH HeWID 2 (HenenOTeIenetd FLomen &Jewih
uGslsTsll Henhad OuMB @ uTsH BmG

v ST (Heiteng). SUi@GEHulesr Gorss GomBurliLeTers

SIS
(1) 517em* () 874cm®> (3)880cm’

NS
4) 1034cm?* (5) 1540cm?

Gemaowmansled  emeubHBLILIL (BHETeN  DIEVBISTIL  QUTHEEMTSIBI UL SHH60 SHILILIL (HeTen).
B BHIHewodHHar Gomshs Guopurliuere) wmg?
M 1288cm®> ) 1330cm’
l/ < \ 14 cm.milLLLii QmemiL (3) 1484cm2 (4) 1596cm2
/ N Sy SCHTENLD

(5)  1904cm?®

14 cm uss BemTHIOSTERIL

: “«
! FE(pe

oy 21 cm suEaleiien @ mibLg HewiodsCarenGomey o (heSUIULH 7 mm SLeFuienL_Ul
HlewtodsBamenmidbe o MLGHSH GauiliLl L arbeaeaier, 2 ML g GFuiwdbdaigul fnflul GmbLd
BamenmIB6Me  eTewTenl HMBWTS Dimaldhl WTHI? (2 _mebGbeurgd o Bsons  GIPUIL|
JMBLL a1606m60 6T631H0\BT6ITS. )

(1) 9000 (2) 10000 3) 18000 4) 24000 (5) 27000

12 m pen FgITougel SlgedWUD 8 m CFRIGHHIWTHMSUILD CEHTeRHIL. FHTDI9SH FnlDUS
QUQeUS Snl TJOILOTETEnND LOTewIeU] @(h G(WLOUTEIN DIMLHSHH. Fal MJHMS (H(LEMLOWITS
eBLILSBGHSH Chemeuwimerr Hlewiuler el uFliueTe] wWrg?

O 96m* @) 120m’ 3 192m? @) 240m’ 5)  270m’

CamiBaTeneLCWTESed © BLSHEH QFILNILBLD CUT(HeTHm6NS HeMEhFAWLILBHHID SienBUilest
menb 13 me_1b oiEe0d Ime 1b, o wigb 4m o 1b GW. 2 BUSHL CuTHLSmeT B (B
MaUBGHLD FHTWS augaievmer GuFlw G guiet Bemb 60 cm QuSID. DidbHeNehdwFTamsvUT6D
o _FFIONH SeIUTBT 61HHMeT GUL1pHemen DiBdHE60mD?

(1) 1890 2) 2000 (3) 2166 4) 2167 (5) 2310

o malled o siTereuTm DIHIHGHT6N augalll LG @anslelHbal
Sayagealll UGS QWTarpd Gell 9uwenmL LGS 6T BaEl.
SIIHCHTEN  HewIoSH P61 SLeDT, FnlDLNe DL, FnlDLl6oT
2 WP 6laTUeT  @IBISOSTHIBI  FIOMMTGD. DISMMLILIL L
FHUeNE| QOTHHD HevleueTale 6T6ieT L16TeTLOMEHLD?

3
&

[SSERN)

4)

1
®

W | =

2)

0| —

oY)
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32.

= e
3w Rl

BEFFL FHLTHOIOTAMBET GHBIHGH0BL UGHFH 2 (Haled
STULLIUL BeTengl. oiper Hend 20 m su@.  Bwed
L LGHHmHEH S0 cm o _wiyomet LG Geumientouwns
o NGl B HFFL HLTHHH60 2 66N Hiflel Heoter6r6)
wimgl?

(1) 3000 m’ (2) 3200 m’ (3) 3500 m°

4)  4000m° (5) 4500m°
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VG 3 SYlumLES HewlFHLD
s HmIaumd o T &6l

1. 10 cm sigliyeiten CeEmhEBBBIF Feuflemmed eSS L BISHOHT 1gulest
GeuaflIp HerT, SIFH6V, 2 WITRIHET 1 M YSLD.

L pIsesm yuiamier MIlussHss Hilear SearaleTmeld | '
BT SHD. | |
L. BIHOHT 19enul eSS LWTLIGSHH W Gsmmigpimnsies | JI/J
BHEUTGUGTIE) 6T6LAIGT6)? L

2 9ouile Lemy 30 cm 2 _1b @ wiylb 36 cm 2_1b SLHa|6T6n GILITeTemTes
GIDLI6ST SHHUTD DIYSEGHEF FIOMHHTLOTS Gleul 9 DIHBIIF FTQOLLITEIBI
SIMWSHBLILLBeiTen algd o (Haled SHIULIL (HeTerng.
1L amouiled MIlILSamIgul Hfle Herauena] elelaleTa]?

. oemwssiulL gmguied Beny BiFlil, Oeul lpuisBBriLIL L
&IUUUGE UWTUBSSLILL L OFHellerr, Fmiguied B V!
BIIbL 61HSHme HLeval By 2amm GeuewtHLd? ‘o

vy
v

3. GIRSLIUTHSOWTTIMB DIMDEHES 2.5 M SLMJUD 28 M HeT(PLU 2 (HeMel 6lQeaLl
UGS WTaTSled(HbSH! 06w SHISBBLILIL L .

28 m

o —

L SIBBBUULL  eTenller SHerelene] WTg?

L. QIBBBUULL W 6 M 2 WITHSHGEG FaHTalgal Digosteni Chflw gnlbus
augaled SlemUOTR S LILGHSBOHN6I, FHTDIQSH FmbDUSGHH T DUl QHLSS
HETHMBHD  HT6UIb.

4. QF6aious algeuF QFISHHHOLTEIMBET HeTd 12 cm, 9IH6E0D 8 cm SLGLD.
1. GFeleus augaldh SHHLI9eT UFLIL6Te| Wmgh?
L @bsd HBLIQNHHH ol LHHds QUi FghiFalgeald SHBL 9T LFLILI6T6),
DIFHE FMBMB6N6Y CTGTLIAIMBNMBS H6wiHb.
. 5 cm Ben(pd 3 CM DIHEVGHMBUI(LPDL U 6THHME QF6Iald algald HBHBHHMEI
SLIDUSH 60 HILLULL OF6leusalgel HHL 1960 ([HHSH Oleul L euTLD.
V. UIbLSHHe0 HIUULL OF6ileusd SHHLIgT UFLLTma BT QUIUTHSS FnlgUl
AlBHHHevTerr DIeNAIBHBHMENSH FH(Hb.
V. BhG6T Oeullpuwl QFeleussHler LTLiLeTenel @TLQLILTSss CHeneuimet
SiBeuTFmansmend OFflaldbs.

5.1 ey T ousaleien Gameng et GBUILILeTa] SLemJ T 2 1b  WJLD 2T SLEHe 66N
o (mewenuile euememUTLILIBEG &FOMEGID 6l ST (Bb.
L. ooy 10 cm ouHaleien Gamensdlen GuBurlileTeeld Hemilds. (T=3.14)
. &1HBCHTENSHHI(BHFH DIMDGHHH dnigl &L Gl FaHITIpSalgal 3HewIodd et
USbSBHeTD  wimgl?
V. 9Ibs FaHTWHUIeET CoBuUIlILIeTENaIS SHewildhd.
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6. BIWIBLOTYS S IgL QLoTapsled 1 &b Mg, 2 b mg Sdluier 2.7 m el Geueriluied
SIS BLILL BeTener. SaIUIHmS DDLaUSBG aGFaujeauflwu 6 cm o wy Uy
SIMSBLILL BTN, LIgOWITEISle SId6VD 8 cm o 1b [Helld 7 Cm 2 1D G Lb.

L SImdHBIUL Cauewmtigul LIgHere 6T6uTemidhbendamuls ST, A

L @ LU aIm]bHeH DIGHET Slenaihomend GHnlds.

. UpsHsl B FHMLHeSHH60 6r6laleNe] HMTHHMBEG DMDSHBLILGBLD?
v. 2 maled aml LUl L gBaemiowl A B ulear Bengemasd Smemis.

V. UOwnellest SHeueueTeneD ST6wIH.

2.7m

B
7. CaHMyetOOTSIBIBETES DIEWDSHEHLILL L DHHOITEID © (Halled ST LU Beengl. UGH OAB
C et B muUSBHIGB6MED enTFFenBHeT ETewi(h DINLOSHBLILIL (HET6T6T.

8m
C - B
-
2m
60° 60°
60° % 60°
0 - A

1. uggsd OABC eeen QUUTOHTIH DIMPHSLILIBLD?

L. OA Wt BeNHmHsH HT6Ib.

. O ABC ulerr upliueneneuds srentd Copemeuwimer Sienaih WTH? DiGHemerd Hewibsd.
iv. OA B C ul&t uglieneneld Hemildm.

v. Camyemisdler QLTSS UFLL6TENeIS SHTERIH.

Vi. Ganyewisdlenn 6T6060M 1 LIdbSHIGmENUD aBpleuy HTLT Ligdsliul Betengl. S&BE&HS5

Gxpemeuwimer HTLTOIGT HeNTHeMHDH S IQUI (LP(LDETERT6NN6D BHT6mTH.

8. upLHTEMET Semy 10 cm G, CHTMOTAINSIMAIUID DISBGHF FLOGTTET  HLEDJTENUIULD
2 WISHMSUID 2 LUl 2 (Henemenwu|ld SHAHIDGUTH SjeuBpslet euenem  GoBUTLILITE|&H6iT
FOMMGL. HeWIomsmen FPl UGHBeMTEGLCUTEH ugliueTe] HHSHILCHTH SHealerne

Lomprgl. Camens e SHerealene] gﬂi”3, Guomugliveney 4,772 o 1b 7=3.14 e OHT6sH.

L ubder GoBUTLILITMmeUS SHT6wTH.

. UbHST HACUGTNEIDH BHTEMIH.

. oeleuTsTer 1000 LbSHIBmeT Malbsd BHewauwmear 10sdH GHmmbsd B HHET DleTemald
BT SHD.

V. @b UITD UBSHIBEDHD, FHTWS algall CULIQOUITEENIE meUSHBLILIL L T6D
SIHFL QUL uier SienaiBHenend HT6m.

v. 10 cm suempujeiien Qp@Hd Bsmeniorerens GeuliGuomsl Oopd elFuITETSHeuTHI,
CamengFlar I8%h LemIUmLU 2 (HeemOWITeTs DIHSSIILBGSBSHI. 2 (Heneruiest
2 WIHMHH Hwlbd. (2_(Hemenuller seteuene 727 )
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9. @l LIb 10 cm &u&a|eien Semydh Camemaugealll LUGHW DlglILiGSH ST
UwSTUBSHS 12 cm o _wgpb 5 cm SLemJuld LUl JnlbGILImest3es
GuBuGSHuledmba DiemIsGamen aulgalll LiGHOWTe Geul IguisBBLLIL (B
OleuB e & emTeRTOILOTETB  DIHLOSBLILIL (BETETHI.

CouBpilsalemientH 6T © WD eT61666),|?
. GeupplsbalenientshHer HQlIGHUNST LTLILIGTENaIsH 56uldd.
. dnlbL| QUQeUTET LIGHUNGT HeTeU6Tenaldh SHT6wIHb.
V. amibyeugaull LGHuler euememuyilet GoBUILILICTENaIS SHTewISb.
v. Ceaupplsalanienisder Gords GoBurliLeneeus Hefldhs.

10. &emy 17 cm spsajeien o Georssd GamenGomeipeaner 10 cm
LIl Camemalgeus GWOWTEIB 2 6Teng.

1. @rig o CeunadhdHler HearaleTmeald HTems.
2. ®Whs 2 Goorsed Camendmsd GeulILGBy Bmusbs HenmmideT 26 cm, 44
CM QYSLOTN] H60T6(H 6UIQUGILOTEIN SHIEVLOSBLILIL L CFH6Neir 6TehdUl Lidhad 60T

BOTSHMBHD  HTEWIH.

11. Sy 21 cm 2 b 2 Wyl 30 cm se|LeiTen GFeiau L o (hHever
algealll UTHATHHeT maliilly CFRIGHSHIWTD 3 cm 2 1D HLen]
2l cm o 1b Ea eTen CFRIgIDL IYaISHMmS 2 DL UIFI.
@OhFl UTHHTHSHe Corshd GoBuliLeTenas ST,

12. SlenalenLSEHemoul eUeIUWLILL L HleolILGH Owmeiilesr LHLDLIGL UL LD
® maled ST LU BeTengl. iHem Slenaih 1:10 eleid aldHHHe0 o sitermet.

L Beoliuginiest ugliLeTeneush SHTewIsb.

L. peoliuglienud ampd urgisTiy Geauel C R
SIMWHHSH ChHemeuwlmet SDLIUNeoT -
BTHMHH HTCWISb. 10 |
. @bl uTHSTICME FHITaIQaI |S 45
. C . .. . B_I T| Q
BleolIgiifed SienodaLILIBLoTules
umglsmiLGeuedullest  LigsBenD 8 |
elalaUeTITEHLD?
Ak 4
5 60°
0]
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13.

14.

15.

2 (maled GF6INs eIl MDSHTRI(PD DIHET DIH60 LISDBHIG6MNT D)(HB60

SIMSHHLILL [BH6ITen SlenJaul L 6Ugel LLIDUTSHSHUID ST L LI (BeTTernent.

L

D

14m

B 30m C

MOFTEND LDLTHS SidlweuBnlen Oorshs LFLIL6NTe| 6T6leeTeuTEGLD?

L. emSHTRID, LWLILTHS SpdFlwieumpilen LTLiLeTahE Sl uleuter al&HD elalel6TauT@iD?
. AD&&F FOMbSHIONS SEHOWOTHI MSHTEISHH 6T FHDGHH U LLIDUTSHSaUDT
LITeHOWITET  DienIDSH S BeTend). Lmenguler ugliueme] 600 m? eefer GoGev
SIUULL 2 (Haled DIeNaIBHEHLET FnlgUIHTE LTHHMU UenIhHEH ST (Hb.

L

o maled ST LU BeiTengl OFmGsment (LpHCHTNIH H6NMeUQAILDTGLD.

3em 4 cm

BhpdH FHenallgeudhdHlet UTLiLeTenald Hemnllds?

ObsH SHenalgald FImer GHBIHGS0U GBSl LFiyemLw S cm Siplienud ClememrL
SHTLOOIOTEINSET (LPHLDTSH  DlenLOU|GILD6DT 60T

a. 9hHdH HeWIoD eTelauTyl HMPSHBLILBLD?

b. SIbDHH HEWIOSHH T HEeUTEN6US BHenNldhD.

CuBuEd Simrsh CHTEMEIYAITAIHID 2 L BLUGSH 2 (HeDeT GUIQEILDTETHILOTE  &HeuTmTTIF
GenLWmey o (Heled ST LI (BeTengl. DIenTHECHTeNnSHH6n QLeny 7 cm QyGLb. 2 (HenerLl
ugHuiler o wgb 12 cm Su&Lb.

Bamengh e euenenGLoBLITI e LFLiLIee) = 4mr?
3
BaTendh e Henelsrney - Z s
o mewenuielr euenenGmUTILIes LIFLiLieTey = 2mnrh 12cm
o (hemeruiledr seuteueTey = nrth

BT SQuilelT LITLILIETE| 6IaI66TeUTEHID?

L. oemys8asmen augeuTen UGSHulest GoBuIliLll UFliLUeTe| 6l6laleTe)?
iil. Orshg Gumpuriiier GLBUFLILIL UFlILTMmeIs &6wldHs.
V. GmDUlel HeTeUeTENaID &H6wNdhd.
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16.

17.

18.

19.

20.

21.

2 (maled &STULUUL(BeTen el L ST Sueng 3.5 cm Q&G Lb. A B

A B CD sgsder ujliLene) uwimg? / \
3.

D C

il et BISHHTRISUIST CdmeTenena] 540 eSBBITGD. GHWTUlS cP6VD BHIFIDLISHHHIHTEH DIl
SIMSSLILLBelTeNgl. BbSH SHTRE  (PpUdLWTsS  BHIFbUusBE 15 B GBS 0% el 6t
Gl e Bilar uTuIFFe aihHme FsIamIh@ WedeSBmfled Hemnildhs.

1
Sl LIGHUTeT Sem 1D CFRIGHSHUWITID h QiFHa|sien FwnileT SHeielenea] = gm”zh

[SHIN N
w

] T Devartd OBTewIL. CHTensHIHe Heaalena)

(@) 2l cmallLm Osmewi HewosBosTensdar sareuena 4 581 cm’ eed &ML (H5.
(b) BBy BaTNHHET HRICICTEDHEGHF FIOTHI HTaU6Te| CHTEuTL & ewInd
aibier o wgb 20 cm o@b. BbHdH b6 SLenyenul oL GHemad aUTUILILITL DL LI
LWSTLBGSHS slels. (T =3.14 eaieids G&meiTs)

OF6laus algel DIMIDHFFL CLTAIBST HOTD DIBLHMBAIL S cm HFHSLOTGLD..

(1) SIDILHFFL 196 aUFIILIL He0EH UdIHSBI [HeND, DIHVGHMBD GBI BS.

(2) S@IHFF 196 UFLiLeTalBsTer Cameneuemulll OUBIS. (DWILHF FL1gaT DiHeVD X
oTaoteh  QlBmeITab.)

B) Q@IHFF LTSN mard SUTfds 24 cm? Siena|mLl &L STHHHT6I
GxpemaulILBhGeie FoEUTOL TaTeBeS SLIQOUWIIRLILTS HTHH DIEIDHFFL 1963
HoT  DIHLURIBM6NSH (GBI HHISHOBTENTS.

4) 80cm x40 cm oemeymLw F9sHdH SLSTEUND o WIHFSLLF DI6UEUTBTEN 6715 56M600
DDIDHF FL(HdbHemend HWTFHH60TD. 61ehdildD HLHTHH HIGWIQET [H6N, DIHEVHMSHD
BT .

&SI algel BISHHTRS IS o 6T Sigliys Sleneyset 140 cm, 110 cm su@L.
sTmdSuler o 'yp o wigb 90 cm gy@Lb.
1) Opssd sTESUIar OsTeTerenmelds Henfldhas.
2) @by HThS Wwemwwns BITeo BIFbLlueTenCurgd obbvamy 28 cm
SIYLILSHS Spemgemwiujd 90 cm o WFHmHUD OFBTERIL 615HHME 2 (HEDETEIY6!

L0\

<+ l4cm—

hunésefled  miFliueombd?

sLHTHFIL ungwrerpy (Paperweight) euflliuL & Hled
STL UL BeiTeng). SIengsCamengder wHHuled Fosdymes Ghfw

L alged SIlILFlienus CeTewil  SnbUmeaiy (&L H
SEBBUIULG 8% SWflesiul BeTengl. Siemyd Comendder
allLd 14 cm gu@w. sl Sgliugsulear el Lwb
SIMTHCHTNHHF DYDTHGHF FLOGMTTGLD.
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(1)  aber SueliuGaHuler el LLb slelaleTeum@Ld?
(2) amiblelr 2 Wb eleleuemauT@G? 2 1ogh alenL SHTer HTyesHmeHd GBIILIGS.
(B) sasLzTdl utysHHule SereleTenald Hewlldhsm.

22. 2 (meled &STLLUUL(BeTem el L g SHeWL SHIHeT LFaleTenald SHTemrsh.

g

14 cm

23. o2 (maled &STLLUUL(BeTengl &nlbl eugeumerr GeHTUIWMTEGD. BHer Siguier semy 14 cm
SpaIBIL T GOmiluler Guiuyit ugliueney 880 cm? y@b. G Nulesr
FTUIY T HNHD H6uNbb.

ueBsiey elemasaiBara ol L &el

1 2 11 4 21. 4 31. 3
2. 1 12 4 22. 2 32. 3
3. 4 13. 5 23. 2
4. 5 14. 3 24. 3
5. 4 15. 4 25. 4
6 4 16. 3 26. 2
7. 3 17. 2 27. 2
8. 4 18. 4 28. 5
9 1 19. 2 29. 4
10. 4 20. 4 30. 1
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sl Bmreauend ofamsseflBarear  allenL el

L 1 Gamiguier o L LgdHuler Herb - 80 cm
O guiear o I ugaHular sieeld = 80 cm
Camlyuiear o "ugduler o wgb =90 cm
. Gamiguiar o L uggulear seealerey - 80 x 80 x 90 cm?
- 57600 cm’
- 576 [

L. Gamiuiesr Geausioenai el SHHIDGUTH SHal6al6NTe) 100 x 100 x 100 cm?
1000000 cm?

1000000 - 576000 cm?

. Q3T e SImWHH UWSTLGSHSLILL L QSBTmhISSL 19 6ot
SHEUT6EUGTT6Y

424000 cm?®

2. 1 SwwdsIULL Fmguier Serelene] = (P Snbllear sereuene - Geully SiEBiw
FalDLIGHT  BHaUT6LGIT6

= insoz.%” —ln.lsz.ﬁ}“ cm’

.3 .3
=67(30*x2-15%) cm’
=67(1800-225)

=62x1575

=29700cm’

L. Geu uwIsBBrULL bl UGHule Heralene] 1715218 cm?

3
22 x225x6 cm?
7
SIDWDBEILL L FTgenl BINISDE K7 oeien Geuemngus __0X22X225
22/ % 225%6
FL_6DEUBHGIT % 8 8
6 x22'x225' x7
22'x225' %6
=7
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ugliteneler & WLmE = 192 cm?
V. OIHBHTOT HETEUGTTE]

12x8x2

24x8 merb 24 cm o@eold 8§ cm
12x16 perd 16 cm oimeud 12 cm
6x32 pend 32 cm &mevld 6 cm
48%x 4 pemd 48 cm iHevld 4 cm

Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)
3 1 oBBBlUL weeer seeueta =7 Xx2.5° x28m’
=£><6.25><%8-4 m’
q_
=22x25m’
=550m’
L. SmbusSHHGT SIQUIGT QH LHE HeMd am eleidh OCHTeNTH.
1,
FIDUBSHH T HETAICT6] =§-a .6
. a’ 8 =550
3
2
=275
a’ =25x11
a=~25x11
a=5J11
o Gnlbus Slguilel LISSHENLD =5J1lm
4. 1. 12ecmx8cm
96cm’
L. Ubhs [HEND 8 CM SLEHAGTET FHIT & 60T
ugliLeney = 8cmx8cm
= 64cm’
ammene menb =8x4 cm
=32cm 5 5
il 6 Geul L 6vrmb. ' ' 3
__J-_T____I_I____I _____ Scm 5X3
I I I
3., 3, 3 ., 3
12cm
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V. GeulgQuIhesiUl L FHTSHHT cpemeoaill L &dler
BTHMBL LbDH Hemorsd e1hHGH6UTH FHITH 6 82 ]
uglidene] &L 1QUILm@LD.

8\/§x8\/§
642 82

82

5. 1. Gameng e GumupliLene] — 472

o_mevenuler Gopuglileney = 277h
=27 xXrx2r

=471’

S Gamenr Gumuriiied ugliuene = o (hewenuller GoBurliiet LFLILI6eT6Y

. Gamengdler GuoBurliiet LFlieTey

2

4rr
4x3.14x10x10 E D
4x314 g F
1256cm’ 27 ——=>¢
L -
ii. sgpupduier cpmevall LoHa Bemb Gammerndsd et S v
Al LHFHBG Fwemms Geuewt(BHLd.
AC?=AB?+ BC?*=a’ + a’ =2a’
AD? = AC? + CD?* = 2a* + a?
.. AD =GBarengger el Lb =20
207 = 3a?
V3 a=20
a _2
NG
' 20 20 400
V. LSBOTEMHE LIFLILIeT6) ZEXE =3 cm?
Gurss GuBuILILeTe = %x 6 cm?’
=800cm’
6. 1 2.7m=270cm 1. A
LI &6 60T 6T6u0T6007 cb6h b = %ZO
=45 2.7m

[ |
70 cm
B
10cm . C  3.6m
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ii. BC= g x45

360cm
3.6m
V. uguiesr @ wigib 10cm &u&b. (6, 8, 10 ewUSHTHSFET CHBBSHHMBHEMLOWI)
Ligseflet 45 o slenent SLemsWimed AB uflesr merd =45x10
=450cm
=4.5m
V. @ uguiet sereuene| = ix8\4x6><70
3
24x70
1680cm’

7. 1. gfleusld
i OA=8m+2Co0s60°x2
=8m+2><l><2
2

=10m
. OA, CB 8L 8w GFmiGSHaHIugd

OIFQFHIGHHWTD = OC sin 60°

3

:2)(—

_Bm

2

= 9\/5 cm’

10+8
iv. OABC ugtiueney 2( - jX\/g

V. oueopFFenpuler LgLiLene] :%ermd

:—><2><2><Z

Z

o
3

vi. BHTrewid et LFLiLene) :9\/§+2?7[><2

:9\/§+4T7[

il aflomraien, s GBTSLL 62



Csmpblen LaiiueyEsrer allehebrerd - &.6LT.S. (2_wij &)

vi. aflevedeir Bemb =rQ"™
o2

3 3

Vil. Gemeuimedt [HITeSledr [Herd 10+8+2><4+2—”><2m
3

1848+ 2% m
3
(26+4—”jm
3
8 i GeuredBumed Gupuyriien uyliuemey = 477’
4X3.14X10X10
314X4
1256¢m’
L. GeurelBurelielr Hermeuene| = fm,z
1256 X10
3
12560 =4186.3cm’
3
iil. GamenGlomaTen®s MEIILSDBE FHITLPS
Qe BL 1D eHibsliuL Geuemi(BLD. T~ 20
1000 QeurelBumebdme BIBHHED) { )
mULILSBE CHemeuITer 6666 N _ |- 20
20x20x20x1000 cm’ 20
8000000 cm’
iv. WAl QU uie SeaTalee] =8 000 000 cm?
=200x200x200 cm?
J.o@Uh USS [HenD =200cm
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V. o (hewenuilesm o _wifib h cm eteid GbmenGeurid,

1
o mpewenuilet o wigib = 13gcm

9. . Oeumnils HewremdhHer o wgb =12+5cm=17 cm
L. Geuppled HewiewidHer Siguiet UTLILIETE] = 752
3.14X5X5
78.5cm’

iil. gnib eugelll LGHUINST Heealeney

l7zr2h
3

%3.14X5X5X12

3.14X5X5X4
314cm’

V. gibliest Fmuie|ugid [ eredleir

I*=12>+5
I> =144 +25
I> =169
I =13

auemenr Gopuyliuene) = 77/
3.14X5X13

204.1cm’
vi. Gorgg CoBurliniet ugliuete] = gnbiler GuoBuriinier ugliLeTe + SiemyoHGHTen allgeaITen
Gupuriiier ugliuerey + Snguie UFLILeTe]
204.1 + 2nx5% + 78.5 cm?
204.1 + 2x3.14x25 + 78.5 cm?
=204.1 +57 +78.5 cm?
=439.6 cm?
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10. 2_BeuTdHH 60 Hal6l6IT6) =—7z173—§7r103 cm’

7(17-10).(17 +17x10+107) cm’

Z2.7.(289+170+100) cm’

Wb Wk Wk WA WA

= 16379%cm3

LbdH [HeNmhIG6T a, b SuHeeiien saia|melel SHeaialene = abe eiehdlul LIbad Bemld X cm  6Teofedn

44x26xx:¥

49192 43 1
X=—— ——"=14=
44x26%x3 3 3
1
. 1BHI LS BHENID =14§cm

11. GBurliLene) = FnlDLN6T 6UEMETLTLIL] + 2 ([HeNeTUNed 6MeMEITLITLIL|

+ o memenulledr SigliGHulledr Ll

galbLletr FmuleyuITd [ eTeviledr

I?=3 421
= 94441 =450
1 =450 =J9x5x10 =/9%x25%x2 =152

22
-, GalDLT6H euemeGLOBLILIL =7Z7"l=7><21><15\/§=990\/§ cm’

22
o_memenullelt euemenm GLOBLITLILIGT6) =27rrh=2><7><21><30=3960 cnt’

22 22
o _mewenuielr el L algel Siguier umjuzm’z=7><212:7><21><21:1386
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Qrgs CumurliueTe) =990~/2 +3960+1386 cm’
= 990/2 +5346 cm”

12. Pmleued OFmiBsment (poHBmsmenil - AOP uflsv tan 60° =j—g
AP=5\3
(0]

cos 60 :A—
0

OP =10

CgmiBsremr (psHBsmenil PQS @eb tan 307 = % = %

8

SO =—
=5
cos3O:S—1D

16
PO=—
=%
BO=BS+50 (BS=AP symsuimev)
=5J3+83
23
BO="2
%
TR=TQ=10
RQ* =RT*+TQ’
RO =102
CR=BQ-TQ
23, 232103

g N

Hem el a&lFHID 1:10
ugliene] el&lsld  1:100

OAx AP
2

5x543

wp&Camemil AOP uletr uglineney =
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APQB @eir ugliueney =%(AP+BQ)AB

=%[5J§+%}.8
_12
NG

BQRC @eir LigliLiene) = %(BQ +CR)BC

_l[2+23—10\6]10
25 )
_5(46—10«/3]
LB

wreHfl o meler ugliuene = AOP+ APQOB+ BORC
_25V3 152 230-503
2B 3

253 382-5043

= 2 —+ \/g
_ 75+764+10043
_ o
_ 839-100v3 _ 839-199x1.7
23 2x17
_839-170 _ 669
34 34
=196.7647

s Beoliugadulesr ugliuene] =196.7647 x100
=19676.47 FHIT VG

i. wrdf o melsn sevemevd Gar@assien Bemb. = OP + PO +OR+RC+CO
:10+%+10\/§+%+23
_10V3+16+10v6 +23-10v3+23V3
- 3
3.9+233+10V6
- V3

_39+23x1.7+10x2.4
1.7

=54.17
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- urgismiy Geuedulenr memp = 54.17x10
=541.7 NG
5417

i #&HIy Beoliugrnlen L& Benib. —T=135-42 VG

13. G 96m
() 60:11
(i1)
2m )

14. (i) 6cm?
i (a) wo&Camemr yflud

(b) 3000 mm?
15. (@) 154cm?
@) 308 cm?
@) 990 cm?
(V) 2566.66 cm’
16. 49cm?
17. 600 mls!
18. (a)
(b)14.79 cm
19. () 5>

(i) o@IHF Fgar S0 X Ui SIS LFliLeTe] = x(x + 5)
(i) memb 8cm, sBevid 3cm
@) 130, 40 cm emb, 2cm SiH6VLD

20. () 1386000 cm’
@@ 6

21. (1) 7cm
(i) 7 cmamiblier 2 WD HMIHCHTNHIHH HMTHEGHF FLODTEISHI.
(i) 628.83 cm®

22. 102.66

23. 20cm
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