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TEOPETUYECKUM TECT

Hoporue yyactHuku OauMnuaabi!
B Bamem pacnopsizkennu 4,5 yaca 1ist 0OTBeTa Ha 3aJaHus yacreil A u B.

3aﬂaHI/IH 4yacTH A HMEIOT TOJbKO OJIMH HpaBI/IJIBHI)Iﬁ oTBeT. Bam H€O6XO,Z[I/IMO

BHECTH OTBET, 3aKPACUB COOTBETCTBYIOIIMI KPYKOK HAIPOTUB HOMEpa TecTa B

JINCTEC OTBCTOB. OTBGTBI, OTMCYCHHBIC B TCKCTC SaﬂaHHﬁ, YUYHUTBIBATBCS HC 6y,HYT.

3aganus 4yacTu B Moryt uMerh HeCKOJIbKO (00J1ee 0JHOI0) MPABUIIBHBIX OTBETOB.
Bam He0o0X0auMO OTMETHUTH MpPaBUJIbHBIE OTBETHI B yKa3aHHBIX MECTax B_JIMCTE

oTrBeToB yacTtH B. KonnuecTBo 6anioB mo KaXXI0MYy 3aJaHUI0 YaCTH B 3aBucut ot

KOJIMYECTBA U CJIIOKHOCTHU BOIIPOCOB. KomnuectBo 6amnoB 3a KaXXJ0€ 3aJaHuc

YKa3aHHO B TEKCTE.

BYI[I)Te BHHUMAaTCJ/JIbHbI, JII00bIe HCIIPABJICHUA B JIUCTE OTBETOB HE JKejjaTeIbHbI!
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YACTDb A

Kaerounas ouosgorus (13 sBonpocos, 20 6a1710B).

IBO - 2003 Part A

Al. (1 6amn). PacnoJioxkure nepeunciaieHHbIe HUXKe 0eJIKH B OPS/IKe YMEeHbIICHUS
IBOJIIOLIMOHHOI KOHCEPBATHBHOCTH HX MEPBUYHON CTPYKTYPHI:

1. ComaToTpoImnuH.

2. Karanutnueckas cyobenunuia JJHK- nonmumepassl.

3. I'mctou HI1.

4. ITpotamuHsl (pe3epBHbIC OEJIKH 371AKOB).

A.1,4,3,2.
B.2,3,1,4.
C.3,2,1,4
D.4,1,2,3.
E. 1,2,3,4.

2 2

A2. (1 6amn). Kakoe o01iee cBOMCTBO Npucylie aMHHOKHCJI0TaM, KOTOPbIe KOAUPYIOTCS
kopoHamu XUX, rae X - mo00e ocHoBanue, U-ypauuia?

A. TunpopoOHOCTS.

B. IonoxuTtenbHbli 3aps.
C. OtpunaTenbHbIN 3apsi.
D. Cepa B 60Kk0BO¥ 1IETIH.

E. OOmmumx cBOWCTB HE UMEIOT.

A3. (1 6as1). Ha pucyHke nmokasaHa 1eHATYpHMPOBaHHAsI NOJIMIENTHAHAS LENMOYKa,

coaepikamass aMUHOKHUCIOTLI ¢ pa3sjiiYHbBIMA XUMH4YE€CKUMH CBOMCTBaMMH.

A—B—

CBolicTBa aMUHOKHCIIOT:

=—AE—1E

A u E: meroT oTpunaTtenbHo
3apsHKECHHBIC OOKOBBIC TPYIIITHI.

B: C 60/1bIINM KOJIHMYECTBOM

SJICKTPOIOJIOKHUTCIbHBIX aTOMOB.

C u F: Umetot ruapodobHbIe G0KOBBIE
TPYTIIIBL.

D: C 60np11M KOTUYECTBOM
AIEKTPOOTPHUIIATEIILHBIX aTOMOB.
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[Ipu penaTypanuy yka3aHHOTO BBIIIIE TIOJHITENITH/IA B IIUTOTIIA3MAaTHYECKOH cpesie Hanboee
cTabunbHOM OyIeT KOHUTyparus:

A4. (1 6an). Hykaeosuagocharsl MmoryT ¢pepmMeHTATUBHO NepedocGopuInpoBaThC MEKIY
co0oii. Kakasi u3 cjienyonux peakiuii HeBO3MOKHa?

A. ADP + ADP = AMP + ATP.
B. AMP + GTP = ADP + GDP.
C. ATP + GDP = ADP + GTP.
D.ATP + UMP = ADP + UDP.
E. ADP + AMP = ATP + aneHo3uH.

AS. (1 6amn). Kakue Hyki1eoTuabl OyayT npeodaagaTsh B reHOMe 3KCTPeMaJIbHO-
TepMopuIbLHBIX 6akTepuii Thermus aquaticus mo cpaBuenuio ¢ E.coli?

A. A-T.
B. C-T.
C. G-A.
D. G-C.
E. T-G.

A6. (2 6as1a). U3 npeacTaBIieHHON HUKE PeaKIUU ONpeae/InTe:
HOOC HOOC

— >

<
-

COOH COOH
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A6.1. (1 6a1). K kakomy KJaccy OTHOCUTCH (pepMeHT, KaTaIM3MPYOUIUil 00pa3oBaHune
SIHTAPHOI KMCJI0THI U3 GymMapoBoii ?

A. N3omepazam.

B. Jlerunporenasam.
C. I'mpponazam.

D. Cunrazam.

E. Tpancdepazam.

A6.2. (1 6ana). Ilpon3BoaHOEe KAKOT0 BUTAMHUHA ABJIsieTCS KOGepMEeHTOM I3TOMH
peakuumn?

A. B (Tuamun)

B. B; (pubodnaBun)

C. B¢ (mupuaokcun)

D. B, (nmanoko6anaMuH)
E. B. (dbommesas xucnora)

A7. (1 6aan). U3BecTHO, yTo muaHuabl (CN') 1 MoHookcena yriepoaa (CO) cnenudpuyeckn
CBSASHIBAIOTCH B MUTOXOH/IPHUSIX, COOTBETCTBEHHO, C BOCCTAHOBJIEHHON U OKMCJIEHHOM
nuToxpoma az (Cyt az) (yactb komiiekca IV 3J1eKTPOHHO-TPAHCIOPTHOM 1eNH).

Kakue u3\gepeyucieHHbIX YTBEPK/AeHU BePHbI:

1. Huanunaer u OOKCH/JI YIJIEpO/1a OAUHAKOBO TOKCUYHBI JIJIs1 MUTOXOHAPUUM.
2. llnanuapsl HAMHORQ 00JIee TOKCUYHBI [ MUTOXOHIPHM, 4eM MOHOOKCH]I YIJIEpO/Ia.
3. MoHookcua yriaepohq 0ojiee TOKCHUYEH 1715 5)KUBOTHBIX OPTaHU3MOB, T.K. OH CIIOCOOEH
CBS3BIBATBHCS U C APYTUMUSKEIIE30COAEPKAMMU COSAMHEHUSIMU (HATIpUMeED,
C TEMOTJIOONHOM).
4. MOHOOKCH/ yTIIepoJa MeHee TQKCUYCH ISl )KUBOTHBIX OPTaHU3MOB, T.K. OH CIIOCOOCH
CBSI3BIBATHLCS U C APYTHUMHU JKEJIC30COLEPKAMUMU COSAMHEHUSIMHU (HATIpUMeED,
C TEMOTJIOOMHOM).
5. lluanupr 601€e TOKCUYHBI )1 )KUBOTHKX OPTaHU3MOB, T.K. OH CITOCOOCH CBSI3BIBATHCS
TOJIBKO C LIUTOXPOMOM a3.
A. 1,2,4.
B.2,3,5.
C. 1,4,5.
D. Tonbko 4.
E. Tonbko 1.

A8. (1 6am1). Y MOJIOYHOKHCJIBIX 0aKTepHil OTCYTCTBYET 3J1eKTPOHTPAHCIIOPTHAS LeNb.
OnHako npu onpeneeHHbIX ycaoBusx 10 50% AT® cunresupyercs
mem6pancesizannoii H'-AT®asoii. [Ipn KaKHX yCcJ0BHSIX 06pa3yeTcsi FPaAHEHT

NMPOTOHOB, HEOOXOAMMBIH /1 cuHTe3a ATD?

1. Ecnu koHUEHTpaIusi MOJIOYHOM KUCIIOTHI B KJIETKE BBILIE, YEM B CpPE/IE.
2. Ecnn KOHLEHTpanus: MOJIOYHOM KUCJIOTHI B KJIETKE HUXKE, YEM B CpEJIE.
3. YHUNIOPT MOJIOYHOM KHUCIIOTHI.
4. CUMIIOPT MOJIOYHO# KUCIOTHI ¢ H'.
5. AHTHIIOPT MOJIOUHOI KucrnoTsl ¢ H'.

A. 1, 3.

B. 1,4
C. 1,5.

2
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D.2,5
E.2, 4.
A9. (3 6a1a). JlakTo3Hblii onepon Escherichia coli cocrour u3 Tpex renos:

lacZ - koqupyer B-ranakrosuaasy,

lacY - ranakro3uanepmMeasy, OCylIECTBISIOIIYI0 TPAHCIOPT JAKTO3bI B KIIETKY,

lacA - ranakTo3ua-TpaHcameTuiasy.

JIakTO3HbIH ONEPOH HAXOAUTCH MOJ KOHTPoJieM Lacl - pempeccopa, HEAKTUBHOIO B

NMPUCYTCTBUH JAKTO3bI (MHAYKTOPA). CyliecTByeT NIMPOKUH CIEKTP XUMHYECKHX

AHAJIOTOB JIAKTO3bl, HATIPUMEP:

oproHutpodenun-f-D-ranakro3ua (OH®I') — aBiasiercs cydcTpaTom 1

B-ranakro3uaassl (HO He HHAYKTOpOM). O0pa3yoLuiics: MPH 3TOM OPTOHUTPO(PeHOoJI

TOKCHYEH /Il KJIeTOK;

m3onponui-f-D-tuoranakrozua (UIITI) - uHAYKTOpP, HO He CYOCTpPAT AJs
B-ranakTo3uaasmpl;
denuna-g-D-ranakro3ua (PI) - cyderpar aas B-ranakro3naassbl (HO He HHAYKTOP).
IIpoayKThl ero ruApoJin3a He TOKCHYHBI JJIs1 KJIETKH.
A9.1. (1 6anu). Kakue kieTrkn 0yayT pactu Ha cpee ¢ @I' B kauecTBe eIMHCTBEHHOT0
HCTOYHHUKA yIj1epoJa v JHepPrum?

A. lacl™.
B. lacZ".
C.lacY".
D. lacZ lacY".
E. lacl lacZ".

A9.2. (1 6anu). BynyT v 3TH KJeTKHM pacTu Ha cpeae ¢ OHDI™?
A. Jla.
B. Her.

A9.3. (1 6amn). st KJIeTOK, MyTaHTHBIX 10 JalE reny, rajakrosa siBijsieTcst
TOKCUYHBIM coequHeHneM. Kakue KjeTkM ¢ Takoil MyTanueil Oy1yT pacTu Ha
cpene @I + UIITI (mpu HaIM4YMU B cpele apadMHO3bI KAK J0MOJHUTEIbHOI0
HCTOYHHUKA YIJIepoJa M JHEPrum)?

A. lacl™.
B. lacZ".
C. lacA".
D. lacl™ lacA".

A10. (2 6am). Bl ocylecTBIeH cHHTe3 Oesika in Vitro. [iist 3Toro B kauecTBe MaTpHIIbI
ObLJI MCIO0JIb30BAaH NOJMPHOOHYKIe0THA, cocTosimuii u3 U u C B cooTHomenun 1:5
(pacnosoxenne U u C cayyaiinoe). Kakue aMMHOKHCI0THI M B KAKOM COOTHOLIEHUM
OyAYT HAXOJUTHCS B COCTaABE MOJIEKYJ CHHTe3UPOBAHHBIX MOJUNENTHIOB?

A. 1Phe : 5Pro : 3Leu.

B. 1Leu : 1Pro : 1Ser : 1Phe.
C. 1Phe : 5Ser : 5Pro : 5Leu.
D. 1Phe : 25Pro : 5Ser : 5Leu.
E. 5Leu : 5Pro.
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All. (3 6aaaa). Onna Huth MoJiekyJinl JIHK, Boinenennoii u3 6axrepuii E. coli, umeer
nocienoBaTebHOCTh 5' — GTAGCCTACCCATAGG - 3'. lonycTuMm, 4TO € 3TOM
MoJieKyJIbl TpanckpuOupyerca MPHK, npuyem MaTpuiei cayKuT KOMILIEMEHTAPpHAs

nenb.

Al1.1. (1 6ana). KakoBa Oyner nocjienoBarejbHOCTh 310 MPHK?

A. 3" - CAUCGGAUGGGUAUCC - 5".
B. 5" - GUAGCCUACCCAUAGG - 3'".
C. 5" - GGAUACCCAUCCGAUG - 3'.
D. 5 - CACAGAUACCCAGAUG - 3'.

A11.2. (1 6ana). Kakoii nentuja 0yJaeT CHHTEe3MPOBATBLCS, €CJIM €r0 TPAHCIAS NS

HAYMHaeTcs TOYHO ¢ 5'— koHua 1ot MPHK? (JonmycTim, 4T0 cTapTOBBIii KOAOH
B IAaHHOM cJiy4ae He Tpedyercs). [[iust Bonmpocos 11 u 12 Bbl Mmo:keTe
HCI0JI30BATH TA0/IUIYy TeHeTHYeCKOro KoJa.

A. - Gly - Tyr - Pro - Ala— Asp.
B. - His - Arg - Met - Gly — lle.
C.-Val - Ala - Tyr — Pro.

D. - His - Arg - Tyr - Pro — Ala.

A11.3. (1 6an). Koraa or pudocomsl oTaessieTcst TPHKA" , kakas ciaenyomas TPHK
OyaeT CBA3BLIBATHLCS ¢ puO0OCOMOii?

A. TPHK™",
B. TPHK™,
C. TPHK"?.
D. TPHK™®,
E. TPHK"™,

A12. (1 6a/wr). Jlokaau3zanuio TPaHCKPUNIMOHHOM akTUBHOCTH Kakoil PHK-noiumepa3sbl
IYKAPHOT MOKHO HA0JII0IaTh MO/ CBETOBHIM MUKPOCKOIOM 0e3 cliellHaJIbHbIX METO/10B

OKpacku?

A. PHK-nonumepa3ssr 1.

B. PHK-nonumepassr I1.

C. PHK-nonmumepassi I11.

D. IIpaimas3sl.

E. Onpenenuth HE BO3MOKHO.

A13. (1 6aa). Pa/UIOHANH — 0YeHb TOKCHYHOE COeHHEHNEe, BbIIeJIeHHOe 3 rpuda Amanita
phalloides, umeeT BbIcOKO€ CPOACTBO K aKTHHOBBIM NMonMepaM. DajLuionIHH
MO’KHO ITOMETHTh, KOBAJICHTHO NPHUILIMBAsA K HEMY MOJIEKYJIY (MJII0OPEeCHHUPYIOLIEro
BelllecTBA, HApuMep, (pJIroopecuenHa. ITO He CHUKAeT CPoAcTBA (pajiIonIHHA
K akThHY. Eciin gukcHpoBaHHbI MeTAHOJIOM MUKPOIIpenapar cnepMbl 00padorarh
peareHToM, CoAepPKaIMM MeYeHHBbIH (uroopecuenHoM (alJIOUINH, 2 3aTeM CMBITh
U3/IMIIKH PeareHTa, Kakas U3 CTPYKTYP ClIepMaTo30HM/1a HAa MUKpoInpenapare OyayT
CBETHTHCH MPH PACCMOTPEHUH N0/ (y1I00peceHTHBIM MHUKPOCKONOM?
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A. Akpocoma.

B. Krytuk.

C. I'onoska.

D. MuroxoHapus.

E. Becw ciepmarozouns.

Al4. (2 6a/u1a). Ha ocHOBaHMM CJIEAYIOIIUX IKCIIEPUMEHTAJIBHBIX (PAKTOB pelinTe, KaKkas
U3 YeTbipex Moaesei (A, B, C mwiu D) yyactusa OenxoB Bax u Bel-2 B peryasinuun
3alpOrpaMMMPOBAHHOM KJIETOYHOI rude/im (anmonro3a) siBJIsieTCs: BEPHOM.
JKCNepUMeHTA/IbHbIe PaKThI:

* MbpIlM ¢ MTHAKTHBHPOBAHHBIM IeHOM bcl-2 uMesin BBICOKYI0 YACTOTY anonrTo3a B
PA3JIMYHBIX TKAHAX. ITO MOIJIO ObITh CKOPPEKTHPOBAHO MHAKTHBALMCH
resa bax.

* J'en bax B eIMHCTBEHHOM r€HOMHOM KONMU NPUBOAUJ K allONTO3y NPH
orcyrcTtBuM Oenka Bel-2.
* B 10 ke Bpems, ren bel-2 nogasasa anonro3 B oTcyTcTBHe Oesika Bax.

@ Arorros Arornroz @ Arionroz @ AITOIITOZ

Bax —|T Bcl2 —| T T 2 Bc1_2_|;L

Bel-2 Bax Bax Bcl-

- K THEAIHA ‘ - HETHOHpOE aHHe

A. benok Bax unrubupyert neiicteue 6enka Bel-2, koTopsiit mHrHOUpyeT anonto3 (cMm. A
Ha PUCYHKE).

B. Benok Bcl-2 sBnserca unrudutopom 6enka Bax, KoTopsiii BbI3bIBaeT anonTo3 (cM. B Ha
pHUCYHKE).

C. benku Bcl-2 m Bax melcTBYIOT HE3aBUCHMO, NMPHUBOJS K BBDKHBAHHUIO U aroNTO3y,
cooTBeTcTBeHHO (cM. C Ha pUCYHKE).

D. benok Bcl-2 6nokupyer unrubupymoimee aelicteue 6enka Bax ma amonro3 (cm. D Ha
pHUCYHKE).

AHaTomus 1 puznosaorus pacreuuii (9 sonpocosn, 11 6aa710B).

A1S5. (1 6aun). Eciain nmpoBoasinasi cucTeMa YCHKOB PacTeHUs MpeacTaBJIeHa
€IMHCTBEHHBIM 3aKPBHITHIM KOJLJIATEPATbHBIM YYKOM, TO MeTAMOP(}O30M KAKOT0
OpraHa siBjisieTcsl yCuk?

A. IloGera.

B. JIucra.

C. Ctelms.

D. Kopss.

E. Onpenenuth HE BO3MOXKHO.
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A16. (1 6a/u1). Ha pucyHke npeacraBiieHa cxeMa MONEPevYHOro cpe3a XBOH eJu.
Kakumu nndpamu o6o3HaueHa BepxXHss CTOPOHA JicTa?

172
TN
<)
[
S

A. Inll
B.IIunlV.
C.Iunlll
D. Il uIV.
E. I uIII

A17. (1 6ajur). DHAOCTIEPM XBOMHBIX Pa3BUBAETCS U3:

A. llenTpanbHOTO siAjpa B pe3yJabTaTe ABOMHOTO OIJIO0TBOPEHHUS.
B. SlifniekneTku mocie orioI0TBOPEHHUS.

C. Meracnopsl 10 OIUIOAOTBOPEHUS.

D. Meracnopsl ocie ormioI0TBOPEHUS.

E. Knerok meracnopaHrusi 0 OIIOJJOTBOPEHUS.

A18~( 0ana). Kakue coefuHeHHs ABJIAITCH OCHOBHBIMHU CYOCTpaTaMH Il POCTa

KC
0esyro

U Oypy1o (2) rHHIb?
| 2

A. Temmomnosa. CybepuH.

B. Lemmono3a. JlurauH.

C. Jluraus. Lenaron03a.

D. CyGepuH. [emnrono3a.

E. [lekTuH. EMULIEIUTIOII03A.

Oq)I/IJ'II)HbIX FpI/I60B (OcyIIIeCTBJ'IHIOT PAa3J0KECHUE [[peBeCI/IHbI), BbI3bIBAIOIIHUX

A19. (1 6a/ur). CpaBaure pH uurTo3ous (1), cTpoMbl XJI0pONJIACTOB (2) M pPoCcBeTa

THJIAKOUIOB (3) B KJIeTKAX PacTeHUid HA CBETY:
A. 1>2>3.
B. 1>3>2.
C.2>1>3.
D. 2>3>1.
E. 3>1>2.
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A20. (1 6a/u1). TpUXOMBI CIUPOTMPHI IOMEINAJIH B CPeay, I[/le HEKOTOPoe BpeMs 10 3TOro 6e3
JAOCTYNA BO3AyXa HHKYOMPOBAJIH CTPOro a’podHbIe DakTepun. 3aTeM yUYaCTOK HUTH
CIHPOTrUPHI OCBEIATH TOHKUM JYy40M, MPONYIIeHHBIM Yepe3 MPU3MY /il MOJyYeHHu s
CIeKTpa (CM. PUCYHOK).

2
A A A A

400 500 600 700 800 X, um
B kakoM yyacTke HUTH Oy/eT Ha0JII01aThCSl MAKCMMAJIbLHAS KOHLEHTpauus 0aKkTepuii?

A.1,3.
B. 1,4.
C.23.
D.24.
E. 3,4.

A21. (2 6anu1a). Pactennss Kykypy3bl 1ukoro tuna (gpepment Pyoucko
(pYHKIHOHHPYET HOPMAJILHO) CPABHUBAJIU ¢ MYTAHTHOM
Pa3HOBUIHOCTBIO KYKYPY3bl, Yy KOTOPOii (hepmeHT PyOuCcKO He criocobeH
KATAJU3UPOBATH PeaKUHI0 OKCUrennpoBanus. Haligure nyHKT, B KOTOpOM
NPAaBWIBHO YKA3aHbI Pa3Iu4us MeK1y (POTOCHHTEeTHYECKO# CIIOCOOHOCTHIO
PACTeHHH MYTAHTHOIO M JMKOI'0 THIIOB M NPUYHHBI 3THX pa3anuuii. O0a pacrenus
HAXOATCS B OANHAKOBBIX TeMIIEPATYPHBIX yCJIOBHUSIX.

dorocuHTEeTHYECKAA Oo0BLscHEeHNEe
CIOCOOHOCTH MYTAHTOB

PyOucko B kieTkax o0KJIaKi MyTAHTHBIX pacTeHUN

Hamnoro meHbIlre, ueM
TEpsIET CBOIO CITIOCOOHOCTh (PMKCUPOBATH KHCIOPOI.

paCTCHI/Iﬁ JUKOI'O THUIIA.

A.
HamHoro mensble, ueM y PyOucko B kiieTkax 0OKJIaJIKU TepseT CBOIO
pacTeHU JUKOTro THIIA. CHOCOOHOCTh (PUKCUPOBATH YIVIEKUCIIBIH ras.
B.
Hamuoro Gosbire, ueM y [TockonbKy KI€TKH Me30(HILIA OCYILECTBIISIOT
pacTeHui JUKOTro THIIA. doronpixaHue, GOTOCUHTETUYECKAsI CTIOCOOHOCTh
MyTaHTa He OyJA€eT 3aTpOHyTa JaHHOW MyTallei.
C.
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Takas e, Kak U y pacTeHHIl [TockonbKy KIIeTKH Me30(UIIIa OCYIIECTBIISIIOT
JUKOTO THIIA. doroabixanue, HOTOCHHTETHUECKAs CIIOCOOHOCTh
MyTaHTa He OyJA€eT 3aTpOHyTa JaHHOW MyTallei.
D.
Takas e, Kak U y pacTeHHI [Tockonbky koH1eHTparus CO, B KIeTKax 0OKJIaIKH
JIUKOTO THUIIA. My4Ka JOCTaTOYHO BBICOKAsl, HU MyTaHTHBIE PACTECHUS,
HU PacTeHUS AUKOTO TUTIA HE OYyT OCYIIECTBIISITh
doToabIxaHue.
E.

A22. (2 6as1a). DOTOCHHTE3 B PACTEHUAX 3aBUCUT OT TemmepaTypsbl (T) 1 HHTEeHCMBHOCTH
cgera (U). Ha nannom rpajguke n3odpakeHbl pe3yabTaThl H3MepeHus noraomenus CO;
TpeMsl pACTEeHUSIMM OIHOT'0 BH/1a MPU PAa3JIMYHONH MHTEeHCUBHOCTH cBeTa. HazoBuTe
(aKTOpHI, KOTOPbIE ABAAIOTCH TMMHTHPYIOIMMH B AMaNa3oHe Temnepatyp ot -5°C 10
0°C u ot +20 10 +30°C MPHU MCI0JIb3yeMOIl HHTEHCUBHOCTH CBETA.

YPOBE€Hb HHTCHCUBHOCTH
CBCTa:

4 CO: normomernue 4 -X KpaTHBIH

—

2-X KpaTHBIN

OJIHOKPaTHBII

>
>

5 0 5 10 15 20 25 30

TeMmeparypa, °C

HNurepBan tremneparyp ot —5 10 0 °C HuTepBas Temneparyp
ot +20 10 +30 °C
A. | T u 1 — numurtupyiomue GpakTopsl T u U — sHenumutupytomue (GpaxkTopsl.
B. | T — numutupyronmi, T — HEMMMUTHUPYIOIIHH,
N — menmuMutHpyromun N — nmumutupyromun
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C. | T — numuTHpyoumii, T — TUMUTHPYIOIINIA,
N — HenmumuTHpyromun N — HenmumuTHpyromun

D. | T — HenuUMUTUPYIOLINA, T — IMMUTUPYIOLINA,
N — nmumutupyromui N — nenmumutupyromun

E. |Hu onna u3 nmpuBeeHHBIX KOMOWHAIIUN HE BepHA

A23. (1 6asu1). Huske moka3zaH pe3yjbTaT IKCIEPUMEHTA, B KOTOPOM HCII0JIb30BAJIN
NMPOTOIJIACTHI 3aMBIKAIONINX KJIeTOK ycThHIl Vicia faba. [IpoTroniacTel HHKYOHpPOBaIH
B BH/Ie CYCIIEH3MOHHOM KYJBTYPBbI B cpejie ¢ COOTBETCTBYIOIINM 0CMOTHYECKUM
nasjenueM. Ilocie Haxoxaenus B TeueHue 30 MMH 0 KPACHBIM CBETOM OHM ObLIN
ocBellleHbl CHHUM cBeTOM B TeueHHe 30 cex. Bo BpeMsi Bcero skcnepumMeHnTa
peructpuponaiu pH cpenbl, B KOTOPOii BHIPpAIIUBAJIN NPOTOMJIACTDI.

lemounoii CuHmnii cBet
pH cpensl
\ 4
KucnorHslii

10 20 30 40 50 60 Bpems (MuH)

Hcxons u3 npeacTaBieHHBIX Pe3y/IbTAaTOB ONpeleuTe, KAK0il BbIBOJ SIBJISIETCS
HauOoJ1ee NPAaBUIbHBIM.

A. CuHHUI CBET MOXET CIIOCOOCTBOBATH MOTJIOMIEHUIO 3aMBIKAIOIIEH KISTKOW yCThHIIA
MPOTOHOB U3 CPEIbI.

B. Cunuii cBET MOXKET CITIOCOOCTBOBATH BRIKAYMBAHUIO IPOTOHOB U3 3aMBIKAOIIUX
KJIETOK YCTBHII.

C. Cunnii cBeT MOXET OBITh 0OU€HBb YPPEKTUBHBIM JIJIS TBIXAHUSI 3aMBIKAOIUX KIIETOK
YCTBHII.

D. Cunwuii cBET MOXKET aKTUBUPOBATh MPOTOILIACTHI AJIS BHICICHUS YSHEPTUU.

E. He TO/IbKO CHHHUIA CBET, HO U CBET C IPYTOM IJIMHOW BOJIHBI TAKKE MOXKET
CH0CcOOCTBOBATH IEPEHOCY MTPOTOHOB B 3aMBIKAIOIIUX KIIETOK YCTHHII.
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A24. (1 6a/u1). Ecan JnmeHHBIH 3MHIePMICAa KOJIEOKONTHIb 0BCA IOMECTUTH B
¢puzunosiornveckuii pacrsop (pH = 5,0), To npoun3soiizeT 0THOCHTEJIBHO OBICTPOE €ro
yaiuHeHue. JleficTBue Kakoro GUTOropMOHa MMMHTHPYET JAHHBIN YKCIIEPUMEHT?

A. AykcuHa.

B. I'n60epenmmHOBOM KHCIOTHI.
C. LIMTOKUHUHOB.

D. Orunena.

E. AGcuusuna.

AHaToMud U (pU3HoJ0rus ;KUBOTHLIX (9 Bonipocos, 11 6ajioB).

A25. (1 6a/u1). Y KaKHX )KMBOTHBIX 00beM JIETKMX O0CTAeTCs MOCTOSIHHBIM HA NMPOTSKEHUH
BCEX ITANoOB JAbIXaHUA?
A. Y HaceKOMBIX.
B. V¥ oty
C. Y MIIeKONTUTAIOITHX.
D. V penrunuii.

A26. (1 6a/1). Kak n3mensieTcsi 1aBjieHe MPU MPOX0KAEHUH KPOBHU Yepe3 COCYANCTOe PYCJio
OT KeJIYyI04KA K NMpeAcepaAuIo, y pbio?
A —IIpencepaue.
V — Kenynouek.
P — JlaBneHue.

A P A B P A
AV A AV A
A P A
C D.
A\ A v A
P A
E.
A% A
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A27. (1 6a/u1). Pa3BeTBJICHHBINH AKCOH CTUMYJMPYIOT B TO4YKe 1 (cM. pucyHok). Bo30yxxaenne
NepPeHoCHuTCs U3 TOYKHU 1 B TOUKY 2, a 3aTeM B TOUKH 3 M 4. Kakoe cpaBHeHHMe 4acTOT
UMIyJabCcoB (I), H3MepeHHBIX B 3THX TOYKAX, BEPHO?

13

11 12
4

A I(1) > 12) > 1(3), I3) = I(4), 1(3) + (@) =4Q),
B.1(1) > 1(2) > 1(3), 1(3) = 1(4), 1(3) xm?fg)).\
C. I(1) <I(2) <I(3), I(3) = I(4).

D.1(1) = 1(2) > I(3), I(3) = I(4), I(3) + I(4) = 1(2).
E. I(1) = 1(2) = I(3) = I(4).

A28. (1 6am1). Y npo3oduiasl roMmo3urorsl mo Mmyranun Shake upe3BbruaiiHo 4YyBCTBHTEIbHBI
K IM3THJI0BOMY 3¢ HpY, BHI3BIBAIOLIEMY CY/I0POTH Y TOMO3HMIOT, YTO 00YCJI0BJICHO
HapylIeHUSIMH NPOBeJeHUs HEPBHOI0 MMITYJIbca (cM. rpaduk HUKe).
DYHKIHOHMPOBAHNE KAKUX CTPYKTYP 3aTparuBaer mytamusi Shake?

mV

Jukuit Tam

A. Na'-xaHanos.

B. K -kaHaos.

C. Ca*'kananos.

D. K"/Na"-AT®a3bl.
E. H'- momribL.
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A29. (1 6a/u1). U3MeHeHHI0 KOHIEHTPAIUM KAKOI0 TOPMOHA B KPOBH B TeUEHHUE CYTOK
COOTBETCTBYeT NPUBeJIeHHbIN HUKe rpaguk?

MEEMR

40 1

30 ---d--nh

20 1

B ) ===

§

18 21 2

EPEMA M

A. TupokcuHa.

B. I mrokorona.

C. Uncynuna.
D. Kopruzona.

E. [Tapatropmona.

U

CrpenkaMu yKazaHO BpeMs
npucMma Mnuiiu.

A30. (1 6a/u1). THPEOHOTHUT - 3TO AYTOUMMYHHOE 3a00/1eBaHNe, 00yCI0BJIEHHOE
runepyHkumneil IUTOBUAHOM Kesie3bl. [Ipu 3ToM koHuenTpanus TTI
(THPEOTPONHOI0 rOPMOHA) B KPOBH HUKe HOPMBbI. CBA3bIBAHUE AHTHTEJI C
penenTopaMu ropMOHOB MOKeT KaK 0JIOKHPOBAThH, TAK U AKTUBHPOBATH
penentop. Ilpuunnoii taHHOrO 3200/1€BaHNS SIBJISAETCH CBA3bIBAHUE
ayTOMMMYHHBIX AHTHTEJI C:

A. Penenropamu TUpOKCHHA.

B. Tupokcunom.
C. Penentopamu TTT.

D. TTT.

E. Penenrropamu TupeonnbepuHa.

A31. (3 6aiua). Y Mblileii H3BeCTHBI IBe peleccuBHbIe MyTaiuu 0b ~ u db ™, koTopbie nMerT
0IMHAKOBOE (DEHOTUNMYECKOE MPOsIBJIEHHE — Y MYTAHTHBIX MbllIeil HAa0JII01aeTcst
O:KHpeHue, runepTpodus :KUPOBO TKAHU U MPEAPACIOJI0KEHHOCTh K PA3BUTHIO
CBSI3AHHBIX C O:KMPeHUeM 3a00/1eBaHuil (TUNEePTOHUSA, (PU3HOJIOTHUYECKUIT HecaXapHbIi
auader M T.1.). MyTanum He cenJieHbl MeK1y c000¥.
151 onpesiesieHHs POJIM MPOAYKTOB ITHX F€HOB B PeryJ/isililu Beca ObLJIM NPOBedeHbI
TPH IKCIEPUMEHTAa 110 napaduo3y (00beAuNHeHNEe XMPYPIUYECKUM IyTeM CHCTEeM
KPOBOOOpaleHus ABYX Mblllleil pa3HbIX reHOTUINOB). Yepes 2 Hemeu napaéuo3a ObLI
onpeaesieH Bec Kaxa0il MbIIIHU:

TeHOTHIIBI ob /ob™ + wt* do /db™ + wth ob /ob™ + db7/db~
Bec noreps 0e3 0e3 noreps noreps 0e3
Beca H3MEHEHHIl | M3MeHeHUil Beca Beca N3MEeHEeHNH

Download from http://bioolimp.narod.ru
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A31.1. (1 6am1). OnpenennTe, 4TO ABJsSIETCS] MPOIYKTOM reHa ob:
A. IlenTuaHBII TOPMOH, CITOCOOCTBYIOIIUIN OKUPEHHUIO.
B. [lenTuaHbIi TOPMOH, CITOCOOCTBYIOIINI TIOTEPE BEca.
C. PeuenTop ropmMoHa, criocoOCTBYIOIIET0 OKUPEHHIO.
D. Penienntop ropMoHa, ciocoOCTBYIOIIEr0 OTEPE BECa.
E. Henentuanslit TOpMOH, CIIOCOOCTBYIOIINIA 0KUPEHUIO.

A31.2. (1 6a/ur). Onpenenure, 4To sIBJIsIETCs] NPoayKToM reHa db:

A. IlenTuaHBII TOPMOH, CIIOCOOCTBYIOIIUIN OKUPEHHUIO.
B. [lenTuaHbIi TOPMOH, CITOCOOCTBYIOIINI TIOTEPE BEca.
C. PeuenTop ropmMoHa, criocoOCTBYIOIIET0 OKUPEHHIO.
D. Peniennitop ropMoHa, ciocoOCTBYIOIIEr0 OTEPE BECA.
E. Henentuanslit TOpMOH, CIIOCOOCTBYIOIINIA 0KUPEHUIO.

A31.3. (1 6amn). Kakoe pacmensienune no ¢genoruny oyaer B F, npu ckpemuBannu

ob /ob mdb /db  mbrmei?
A.9:3:3:1
B. 9:7
C. 15:1

D. 1:2:1

E. 3:1

A32. (1 6anu). Eciiu HOBOPOKIEHHOI KpbIce HMIJIAHTHPOBATDH YeThbIpe 30J10ThIX CTeP:KHS

B 00JIbIIYI0 0€PLOBYIO KOCTh TaK, KaK MOKA3aHO HAa pucyHKe. PaccTosiHue Mmexay
KAKMMH U3 HUX H3MEHHUTCSI B Mpolecce pocTa?

A.1u?2
B.2u3
C.3u4
D.3ul

A. Bce nmanpIisl Orax HampaBJICHbI BIIEPE/.

B. /IBa nanpua Hanpas I BIICPE, a 1Ba — HA3a/l.
C. Tpu nanbiia HarpaBJICHbI BITERE, a OJIMH Ha3a/l.
D. Onun naner HanpasJieH BOeEpe, a Hazaj,.

Download from http:/bioolimp.narod.ru Page 15 of 27




IBO - 2003 Part A

A34. (1 6amr). OcHOBHOE pa3jMYue MeK1Y T'YMOPAJbHBIM H KJICTOYHBIM HMMYHHTETOM
COCTOMT B TOM, 4YTO:

A. T'yMopanbHblii UMMYHUTET HecTieu(pHUUeH, a KJIETOUHBIA IPOSIBISET
CHEIM(PUYHOCTDh B OTHOLIEHUH KaXKJIOTO OIPEIETIEHHOIO aHTUI€Ha.

B. Tonbko B TyMOpagbHOM UMMYHHUTETE Y4aCTBYIOT TUM(OIUTHI.

C. I'ymopanbHbIil HUMMYHUTET HE MOXKET (DYHKLIMOHMPOBATH CAMOCTOSATEIBHO, @ €T0
HACTYIIJIEHUE BCETA BBI3BIBAETCS KIETOYHBIM UMMYHHUTETOM.

D. I'yMopanbHBIif UMMYHHUTET JACHCTBYET MPOTUB “‘CBOOOIHBIX” aHTUTECHOB, a
KJIETOYHBIN — IPOTUB T€X, KOTOPBIE IPOHUKIIU B KIIETKY.

E. Tonbko ryMopaabHbli HMMYHHUTET 00€CIIEYMBAET UMMYHOJOTHYECKYIO TaMSATh.

ItoJorus (2 Bonpoca, 2 0aja).

A35. (1 6a/u1). B kakoM BapuaHTe yKa3aHbl HAWIYYIIHMe YCJAOBHS AJIs1 BBIPAOOTKT YCJIOBHOIO
peduexca (mo IlaBaoBy):

A. Be3yci0BHBIN CTUMYJI ONlepeXkaeT YCIOBHBIM CTUMYJI; O€3YCIOBHBIA CTUMYII
CUWJIBHEE YCIIOBHOTO CTUMYJIA.

B. be3ycnoBHbI CTUMYIT ONEPEKAET YCIOBHBIN CTUMYIT;, 0€3yCIIOBHBIN CTUMYIT
ciabee yCIOBHOTO CTUMYJIA.

C. YcioBHBIN CTUMYII oniepexkaeT 0e3yCIOBHbIN CTUMYJI; YCIOBHBIA CTUMYJT
CHJIbHEE O€3yCI0BHOIO CTUMYJIA.

D. YcnoBHbI cTUMYT oniepexaer 6e3yCIOBHBIN CTUMYJI; YCIOBHBIN CTUMYJT
cinabee 0€3yCIOBHOTO CTUMYJIA.

A36. (1 0a/u1). Kykymika u ee xo3sieBa — XOpoII0 U3YyUYEHHBbI NIPUMep KOIBOJIIOUNH, KAK
JJIAHHOT0, HUKOT/Ia He MpeKpamamierocst mpomecca. Kykymka (Cuculus canoris)
SIBJISIETCSI THE3/I0BBIM Mapa3suTOM MeJIKHX BopoobuHbIX nTull (Passeriformes), t.e.
MOJAKJIAABIBAET CBOM A2 B MX I'He3/1a. B pe3y/ibTaTe KOIBOIIOIUH KYKYIIKA H €€

X03sieBa npuoodpeu ocodbie popmbl noBeaeHuss. Kakue u3 cieayommx yrBepxaeHuil
(A-E) BepHBbI?

1. Xo3s€eBa OTKIIAIbIBAIOT SIMIIA OCIIE MOTYIHS.
2. Kykynika nuraercs ssillaMyu MypaBbeB.
3. X0351H arpecCUBEH MO OTHOUIEHUIO K KYKYIIKE.
4. Sliina KyKyIIKM HEMOXO0XKH Ha stiflla X03siMHa.
5. Kykyliika arpecCuBHa O OTHOLIEHUIO K XO35IMHY.
6. Kykymika crapaetcst ObITh HE3aMEUEHHOW y THE3/a X0351HA.
A.3ub.
B.4wué6.
C.2u3.
D.1wus.
E.4u?2.
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I'enernka u 3BoJionud ( 8 Bonpocos, 9 0a1710B).

A37. (1 6a/u1). Y nTHL, B YACTHOCTH KYP, I0JI ONpeeasieTcss KOMOMHANMeHl M0J0BbIX
xpoMocoM Z 1 W. Y IBIILIAT B paHHEM BO3pacTe TPYAHO ONpeaeauTh noJ. OnHako B
IKOHOMHUYECKOM OTHOLICHUHN 0YeHb BAKHO AU (P PepeHIupPOBATH CAMOK U CAMIIOB B 3TOM
Bo3pacte. UcnoJib3ys reHeTHYECKUA MapKep MOKHO MPOU3BOUTH TAKHe
CKPeLIMBAHHUSA, YTO MOJ MOKHO Oy/AeT onpeneasiTb 10 (PeHOTUIHYECKOMY NPOSIBJICHUIO
MapKepHoro resa. B kakoit xpomocome 10J15KeH HAXOAUTHCA MapKUpoBaHHbIi red (I) u
KAaKOe U3 CKPelMBAHUI MO3BOJUT OTJIMYHUTH caMI0B OT camok (I1)?

Haiinute BepHOe coueTaHue.

Jlokanu3zanus Tun ckpemuBanus (I1)
MapkepHoro resa (I)

A. | B Z-xpomocome. PeneccuBHas caMka CKpenIMBaeTcss ¢ TOMO3UTOTHBIM 110
JOMUHAHTHOMY aJUIEJIO CAMIIOM.

B. | B W-xpomocome. PeneccuBHas caMka CKpeIMBaeTCss ¢ TOMO3UTOTHBIM 110
JOMUHAHTHOMY aJUIEIIO CAMIIOM.

C. | B Z-xpomocome. JloMUHaHTHas caMKa CKPEUIMBAETCS ¢ TOMO3UTOTHBIM T10
PELECCHUBHOMY aJUIEIIO0 CAMIIOM.

D. | B ayrocome. PeneccuBHasg camka CKpeIMBAETCS C T€TEPO3UTOTHBIM CAMIIOM.

E. | B Y-xpomocome. JloMMHaHTHAs caMKa CKPEILMUBAECTCS C T€TEPO3UTOTHBIM CaMIIOM.

A38. (1 6ama). I'ennl abcde TecHo cuenJieHHBbI U PacoJiokeHbI Ha xpomocome E. coli.

KopoTtkue nesennu B 3T0ii 00/1aCTH BbI3BIBAIOT YTPATY HEKOTOPBIX I'€HOB,
HanpuMep:

nenerust 1 — renos bde.

Jenenus 2 — TeHoB ac.

nenerust 3 — reqos abd.

KakoBa nocjie10BaTejibHOCTh YKa3aHHBIX TeHOB Ha KapTe XpoMocoMmbl E. coli?

A.b,c,d, e, a
B.e,a,c,b,d
C.a,b,c,d, e
D.c,a,b,d, e
E.a,b,c,d, e
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A39. (2 6as1a). B cOOTBEeTCTBHMU € MPEJI0KEHHOI MO/1e/IbI0 OPraHU3alMHU I[BETKA,
(popMHpoBaHUe KAXKAOT0 KPyra LBeTKA oNpeae/isieTcsi YHUKAJIbHON KOMOUHa el
3 renos: A, B u C. bpLi10 nokasano, 4ro reisl A 1 C B3aHMHO MOJABJISAIOT APYr Apyra.
XapakTep IKCNPEeCCHH ITUX FeHOB B I[BETKAX JIMKOI0 THIA MOKA3aH HIKe.

S P St C

< .. DopMUPOBAHHUE:

S: yamenucTuKoB
as)

. P: nemmectkoB
@) .. St: TBIYMHOK.

1 2 3 4 C: ITOOTUCTHKOB.

JIEUCTBUE reHa

KpYyTH I[BETKa

A39.1. (1 6ana). Mopdoaorusi HBeTKa, B KOTOPOM He padoTaeT reH A Oyaert:
A [ o - St C )
- 1 2 3 4 _J

-

B. [ C St St C

-1 2 3 4 2

c. [c PP C

-1 2 3 4 ~Z

D. [ - P St C ]
1 2 3 4
A39.2. (1 6ana). Mopdoaorusi HBeTKa, B KOTOPOM 0yeT 0TCYTCTBOBATh AKTHBHOCTh

rena C, 0yzaer ciaeayromas:
A [ C P St P

Download from http:/bioolimp.narod.ru Page 18 of 27




A40.

o Bp-0-(f

IBO - 2003 Part A

0asia). Okpacky JHI0CTIEpMA PACTEeHUs onpe/essieT 0OJIMH IeH, PACI0JIOKEeHHbIH B

(HODJ) B F; BCRceMeHa ObLIIM ¢ OKPaIIeHHBIM HJI0CIIEPMOM.

IKCIEPUMEHT 2. U onblieHun pactenuii Fy nbibnoit iuaun HOD B F; Bece

ceMeHa Tak:Ke ObLIH C\QKPalleHHBIM JHI0CIIEPMOM.

Jkcnepument 3. [Ipu onbryenun pacrenunii F; neuibuoii aiuaun HOJ 50%

pacTeHuil 1aBaJIH ceMeHAa ¢ ORPAILIEHHBIM HA0CTIEPM, a 50% -

¢ HEOKpAaIIeHHBIM YHI0CIIEPM.

A40.1. (1 6an). 1o pe3yabTaTaM TPEXIKCIEPUMEHTOB ONpeaeuTe, KAKOW THII
3apoJbIIEBOr0 MelIKa XapaKTepPeH ISl 3TOro Buaa?

A. MoHOCTIOpHYECKHH.

B. bucnopuueckuii.

C. Terpacnopuueckuii.

Merior

MuTtor

A41.

A40.2. (1 6aan). Kakoe cooTHOLIEHHE CeMSIH ¢ OKPAILICHHBN U HEOKPALIEHHbIM
JH0CIIEPMOM B 3KCIIEPUMEHTE 2 MOIJIO OBbI OJYYUTHCSH, €CJIM Obl F'eH OKPACKH
JHJO0CIEepMa pacnoJarajics Ha pacctossHuu > 50 ¢cM o WeHTpOoMepbI?

A.3:1.

B. 1:3.

C.7:1.

D. Bce ¢ okpallleHHbIM 3HAOCTIEPMOM.
E. Bce ¢ HeokpalleHHbIM DHIOCIIEPMOM.

(1 6a/ur). Huxe mpeacTaBieHa cxeMa npespameHusi GeHUIaJIAaHNHA B OPraHU3Me
yeJ0BeKa:

A
dpennnananun THPO3HH CO,+H,0

— ——> —
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JedexT 3Tana A NPpUBOANT K BOSHUKHOBEHUIO HACJIEICTBEHHOI0 3a00/1eBaHus —
¢penunkeronypuu (PK), a negexr arana B — ankanronypuu (AKY). Kenmuna,
0oabHasg PKY, Bbilia 3amy:k 3a My:k4uny, 001bH0ro AKY. Kakoro ¢gpenoruna oyayr y
HHUX JeTu?

IIpumeuanue: o0a 3a0o0seBannsa PKY u AKY He cuensiens! ¢ nojaom. I'erepo3uroTHocTb
10 AHAJM3HPYEMBbIM FeHaM y poauTeieiil 0TCyTCTBYeT.

A. Bce netu 6yayT OOJIbHBL.

B. Bce netu OyayT 310pOBBIL.

C. IlonoBuna nereit 6yayT 6omapHbl @KV, a BTopas nosiaoBuHa 310poBa.
D. ITonoBuna aereit Oymyt 6oiapHBI AKY, a BTOpast oj0BrHA 3/10pOBa.

A42. (1 6a/u1). Ha pucyHke npeacraBieHbl pe3yabTaThl J1eKTpodopesa
ammupuuupoBaHHbIX ¢ noMoubio IIIP ¢pparmentor /THK 4iieHOB 01HOI ceMbH:
Mmath (1), oten (2) u 9 nereii. Oren u 6 nereii (3,5, 7, 8, 10, 11) B 3T0i ceMbe UMEIOT
CHMIITOMBI HACJIEACTBEHHOT0 3a00/1eBaHus Xopesi I'enTunrrona. Ilepsbie cuMnToMbl
00J1e3HHN y 0THA NOSABHJIUCH MocJie 40 JieT, BO3pacT AeTeil ¢ NepBbIMM CUMIITOMAMH
3a00/1eBaHMsl YKa3aH Ha PUCYHKe Bo3Jjie cooTBeTcTBYOIINX ¢pparmenton JTHK.
KaxoBa BeposiTHOCTB 3a00s1eBaHus 4, 6 1 9-0ro pedeHka B 3T0H cembe?

O—|—I

L L1 I
@ 0ceovceoevceo0
3 4 56 7 8 9 1

1 2 10 11
5 100
—_1] = (IAD),
— 14
- . 30
40

A. 4-p1ii 1 9-b1i1 peOESHOK 3I0POB M HUKOT/Ia HE 3a00JICIOT Xopeei | eHTHHI ToHa,
TOTJa KaK 6-0if peOEHOK UMeeT BBICOKYIO BEPOSTHOCTH 3a00JICBaHMSI.
B. Kopotkue TP ¢pparMeHTH COOTBETCTBYIOT IIPOSIBJIICHHUIO 3a00JICBaHUS B

paHHEM BO3pacTe.
C. 4, 6 u 9-p1if peOCHOK UMEIOT BCE IIAHCHI 3200J1€Th B O0JIee cTapileM Bo3pacrte.
D. Het Hukakoi Koppeasiuuu MEXIy BO3paCTOM JIETE€ C CUMIITOMAMH
3a00JIeBaHUs U CKOPOCTHIO MUTpaliy amiuinupoBansbix [P ¢parmenTos.
E. Xopes 'enTunrToHa — 310 MH(MEKIIMOHHOE 32a00€BaHne, OOJbIAs YacTh IETCH
ATOU CEMBH JIOJDKHA 3200J€Th.

Download from http:/bioolimp.narod.ru Page 20 of 27



IBO - 2003 Part A

A43. (1 6a/u1). TMHHBIA BEHYUK Ta0aKa HacjleayeTcs KaK pelecCHBHbIM MOHOT€HHBIH
npusHak. Eciu B npupoanoii nonyasiuuu 49% pacreHnii ”MeIOT JJIMHHBIH BEHYHUK, TO
KAaKOBa BEPOSITHOCTH TOI'0, YTO B pe3yJibTaTe aHAJIM3MPYIOIEro CKpeluBaHusl
pPacTeHUus ¢ KOPOTKNUM BEHYUKOM U3 3TOi nmonyasinuu B F; Oyaer enmnoodpa3ue
MmoTOMCTBa?

A. 82,4 %
B.51%
C.30%
D. 17,7 %
E. 42 %

A44. (1 6a/u1). B renernyecku cOaIaHCMPOBAHHOM NMONMYJISAIMA BeTpeyarTes auienu T u t.
JlomunanTHBIA peHoTHn UMeeT 51 % ocobeil. Bapyr ycioBusi n3MeHsII0TCSl, BbI3bIBast
CMepPTh pellecCMBHBIX HHANBUIOB Iepe/l A0cTHKeHneM 3pesiocTu. Ilocae 3Toro yciosus
BO3BpamawTcs kK HopMme. Kakoii Oyaer yactora t mocJie 0qHOM reHepauuu?

A.041.

B.0,3.

C. Onpenenuth HEBO3MOXKHO.
D. 0,7.

E. 0,58.

A45. (1 6a/u1). Ha cyme mpouecc 3B0JIIOLMH NIPOTEKaeT ObICTpee, 4eM B MOpe, IOTOMY 4TO:

A. JKuzHb 3apoauinacs B MOpe.

B. JlaBnenue or6opa BbIlIE B MOpE, JieNasi BBKUBaHUE O0JIee TSKENbIM.
C. bonblie uCKOMaeMbIX HalJIEHO B OTJIOKEHUSAX MOPSL.

D. YcnoBus xxu3HM B MOpe 0oJiee CTaOMITbHBI.

D.Apomopdo3.
E. JIu3proHKIus.
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IkoJorug (8 Bonpocon, 10 6a71710B).

A47. (3 6ai1a). PakoBrHA 3eMUISHBIX YJIUTOK MOABEP/KeHA BADHAIMH 10 OKPAaCKe H y30py
M0JI0COK. JIJIsi TOro 4To0bl MOCTPOUTH S5-I (POBYI0 GOPMYIIy N0TOCOK, OJTOCKH
HYMEPYIOTCS, HAYMHAasI ¢ BepXHel 4acTH 00/1b1IOr0 3aBUTKA, KAK MOKA3aHO HA
pucyHke 1. 3Hak «0» ucnosab3yercs, 4T00bI MNOKA3aTh OTCYTCTBHE IMOJIOCKH U
KBaJpaTHbIe CKOOKM MOKA3BbIBAKOT CJIAMSIHHE IBYX MOJIOCOK.

Puc.1

th e G b b

$oprryma momocox =123 45

A47.1. (1 6ana). Ucnoab3ysi 0yKBeHHOe 0003HAaYeHH e, YKAKUTE (POPMY.JTY MOJT0COK
JJISE PAKOBHHBI S.

A. 030[45].
B. 03045,
C. 02045,
D. 003[45].

A47.2. (1 6ana). Apo3asl (KoTOpbie MMEIOT XOpollIee IIBETOBOE 3peHne) pa3duBalT
PAKOBHHBbI 3¢MJISIHBIX YJIUTOK 0 KAMHH (HAKOBAJIbHU) JJIsl TOT0, YTOObI CheCTh
msrkoe coaep:xxumoe. Eciau yanrku tunos P, Q, R u S 0b1i1u cHavana B
OJIMHAKOBBIX KOJIHYECTBAX B ONpeaeJIeHHOM MecTe B TPaBe, KaKoil u3

BAPHAHTOB MOJIb30BAJICH ObI HAM0O/IbIIEH MOMYJIAPHOCTHIO Y NTHI?
A.P.

B. Q.
C.R.
D.S.
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A47.3. (1 6ay). Bbla npoBeeH aHAIN3 pa30UTHIX PAKOBHH, COOPAHHBIX B JIeCy 0KO0JIO
HAKOBaJIeH [IP0310B, BOKPYI KOTOPHIX HAXOAWJIHMCH ONABIIHE BHICOXIINE JUCTHS
Oepe3. KakoBo OyaeT COOTHOIIECHHE PA3JIUMYHBIX THIIOB PA30UTHIX PAKOBHH B 3TOM

mecte? OTMeTbTE NPABUIbHBIN OTBET.

% pa30uTHIX PAKOBUH KA:KI0T0 THIIA

P Q R S
A. 13 33 1 5
B. 11 1 34 6
C. 5 1 14 32
D. 6 21 20 5

A48. (1 6a/u1). Kakue u3 ciieayomux yTBep:KIeHU, OTHOCAIIUXCS K Mpoueccy

IKOJIOTHYECKOH CyKIeCCHH, BepHbI?

1. JIoCTYyITHOCTh MUTATEIBHBIX BEIIECTB OOBIYHO YBEITMYMBACTCSI.

2. Pa3zHooOpa3ue BUIOB YMEHBINACTCS 10 MEPEe POXOXKICHHUS TpoIecca.

3. HoBas rpyrmma BHIOB paCTEHUI TOCTUTAET IOMUHUPOBAHUSI U BBITCCHSICT
NpeaAbIAYyIUC BU/BI.

4. BeicoTa 1 GMomacca pacTUTEIBbHOCTH OOBIYHO BO3PACTACT 10 MEPE MPOXOKIACHUS

nporuecca.

5. Kaxxnas rpynna BU0B MOIUGHUIMPYET MECTOOOUTaHME, /ieast ero Ooiee 01aronpusaTHbIM

JUIsL IPYTUX BUIOB.

A49. (1 6am1). Kakoe coueranue ¢pakTopoB, BJAUSIOIIMX HA POCT NOMYJIALMU, IPABUJIbHOE?

DakTOpbI, 3aBUCAILHAE OT
IJIOTHOCTH MOILYJIS UM

q)aKTOPLI, He 3aBuUcHdAIIue OT INJIOTHOCTH
MomyJisiinuu

A. | OcBoeHue TeppuTOpHil,
KaHHUOAIU3M.

Berep, napa3urtsl, cBer.

B. | Murpanus, KoIM4ecTBO MULIH.

Temnepatypa, pakTop CKyuE€HHOCTH.

C. | OcBoeHue TeppuUTOpHil,
TeMIIepaTypa.

BnaxHocTts, BeTep, CBET.

D. | ®akTop CKy4E€HHOCTH, CBET.

Betep, kauecTBO MOYBHI.

E. | Ilapa3utsl, XUITHUKHY.

KadgectBo IIOYBbI, BJIA)KHOCTD.
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AS0. (1 6a/u1). YTO M3 MEepeYNCICHHOI0 XapaKTEePHO AJIs1 KIMMAKCHON CTaIMU IKOJOTHYECKOi
cykueccum?

A. Bpicokas cTaOMIBHOCTh SKOCUCTEMBI.

B. MakcumanpHOe yBelnueHne OMOMAacChl 3a €IMHUILY BPEMEHH.

C. I1oCTOSIHHO BBICOKAsI CKOPOCTh YBEIMYEHHS KOJIMYECTBA BUJOB PACTEHUN U
YKUBOTHBIX.

D. Yucrast npolyKTUBHOCTb SKOCUCTEMBI 3HAaUUTENIbHA, HO BApbUPYET OT rojia K
roay.

AS51. (1 6a/r). B 3kos1ornyeckux NpaMuIax 00bIYHO KaxK/AbIi 00/1ee BbICOKUI Tpoduueckuii
YPOBeHb CTAHOBUTCSI MeHbIlIe. BO3MOKHBI HCK/II0UEHH, Beylllie K NepeBepPHYThIM
nupaMuaaM. ITO yTBepK/AeHue BEPHO JIA:

I. TupaMuasl KoauuecTBa 0coO€H ¢ OJHUM OONBIINM MPOAYLIEHTOM.
II. TImpammuael Maccsel, KOraa MPOAYLEHTH UMEIOT O4€Hb KOPOTKHM KU3HEHHBIN UK.
III. ITupamMuzbl SHEPTUU B OYEHD KAPKUX IKOCUCTEMAX.
Yto U3 nepevrcIeHHOr0 SABJSIeTCS BePHbIM?
A. Tonsko [ u II.
B. Toabko II u III.
C. Tonsko I u III.
D. I, T u I
E. Hu ogHO U3 yTBEpKICHUM.

AS2. (1 6a/u1). Bac BMecTe ¢ Bameii cembeii yBe3/jin Ha HeoOMTaeMblil OCTPOB M ocTaBWJIN Bam
TOJIBKO OJIHY KOPOBY U 00JIbIIOM 3a1ac MIIEHUIbI, JIS TOT0, YTOObI ObLIO YeM ee
kopMmuTh. Kak ciienyer nocTynurb, 4T00bI MOJYYUTh HAaN0O0/IbIIee KOJIUYeCTBO
IHEPIuu, U, COOTBETCTBEHHO, BBIKMTh KAK MOKHO /10JIbIlIe HA 3TOM OCTpoBe?

A. CKOpMUTB NILIEHUIY KOPOBE, @ 3aTEM BBIIIUTH MOJIOKO.

B. Cbvectb KOpOBY, 3aT€M CHECTH IMIICHHUILY.

C. CkopMHTb NIIEHUILY KOPOBE, BBIIUTH MOJIOKO, 3aTEM CHECTh KOPOBY.

D. Bbinuth MOJIOKO, KOT/AA IPOAYKIUS MOJIOKA IPEKPATUTCS — ChECTh KOPOBY, 3aTEM
ChECTD MIICHHUILY.

AS3. (1 6a/ur). Ha onpeesieHHO# TepPUTOPUH BeJIMUYMHA JTOCTYNHON COJTHEYHOM YHEPrUU
npejacrapjieHa nokasareaem K. Uemy, no rpyobIiM mojacyeraM, paBHAa YHCTast
NMPOAYKTUBHOCTDH JHEPTrUU HA 4-M TPo(puUIecKomM ypoBHe?

A. 107 K.
B. 107 K.
C.107- K.
D.10* K.
E.10°- K.
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A54. (1 6amn). I'paduk oTpakaeT M3MeHEeHHs, IPOUCXOASAIINE B IBYX MOMYJISIIIAAX
TPaBOSIIHBIX ’KUBOTHBIX, 00MTAIOIIUX HA 0HOM Jyry. KakoBa Han6oJiee BeposiTHAsA
NMPUYUHA TAKUX U3MEHEeHUil?

KonnuectBo
OpraHu3MOB

Bpems

A. HcTouienue pacTUTEIbHBIX PECYPCOB B IaHHOM MeCTE OOUTaHUS.
B. Oco6u nonynsauuu B Gonee ycnenHo KOHKYpUPYET 3a MULIEBBIE PECYPChI, YEM
0coOu momymsuu A.
C. B nonymnsumu A BOCIPOM3BOIUTCS 0OJIbIlIEe KOJMYECTBO TOTOMKOB, YEM B
nonyJsnuu B.
D. Oco6u nonynsauuu A moenaroT ocodeid u3 nomymsuu B.
E. Yepes HekoTOpoe BpeMs 00e Momyisuuu OyayT npeCcTaBIeHbI MPUOIHU3UTEIHHO
OJIMHAKOBBIM KOJIMYECTBOM OCOOEii.

BuocucrematTuka (5 BonpocosB. 5 0aJ1710B).

A5S5. (1 6amu). s Toro, urodsl oTHecTH acuuamii k moaruny Urochordata
(J/IMYMHOYHOXOPA0BbIE) HEOOXOAUMO 3HATH 0COOCHHOCTH
HUX JUYMHOYHOH cTaguu. HaliauTe Npu3sHaKu, XapaKTepHble 1 THYHHOK
000/710YHUKOB.

[.  Ha auunHOYHOM cTaiuu OHU UMEIOT XOpay (HOTOXOP.).
II. Onu BBICOKO cIENUATU3UPOBAHBI.
III. JIMuuHKY UMEIOT PACHOJI0KEHHYIO Ha CIIMHHOM CTOPOHE HEPBHYIO TPyOKYy, KOTOpas B
pe3yipTare MeTaMop¢o3a peayLMpyeTcs 10 HEPBHOT'O FaHIJIHA.
IV. OHu uMeroT NOJABMKHBIA XBOCT, TJIOTKY H KaOepHbIe OTBEPCTH.
AL
B.IL
C.Inll
D. L Il u IV.
E.Iunlll
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AS56. (1 6a/ut). I3 nepeuncjieHHOT0 HMKe Bbl0epeTe XapaKTePUCTHKH CTPEKAIIINX
(Cnidaria).

A. OxeaHnyeckue 1 MMPECHOBOAHBIC, MPECUMYIICCTBECHHO XHUIITHBIC.

B.
C.

Tonpko OKCAaHNYCCKUC, MPEUMYIICCTBCHHO XHUIIHBIC.
OxeaHNYECKHE U NPECHOBOAHBIC, Q)HHBTpaLII/IOHHLII\/’I THII IIMTaHUA.

D. Tonbko okeaHWYeCKUE, UCKIIIOUNTENBHO (QUIBTPALIMOHHBIN THUIT TUTAHUSL.
E. TonbpKko NpecHOBOAHbIE, XMITHUKH U MApa3UTHI.

AS57. (1 6a/r). Kakoe u3 ciieayoniux noJioKeHuil MoKeT ABJSATHCS 10Ka3aTeJIbCTBOM TeCHBIX
IBOJIONHOHHBIX cBsi3eii Mexxay Tunom Kosbuarsie yuepsu (Annelida) u Tunmom
MoJsumiockn (Mollusca)?

A. TlpencraButenu 00OMX THUIIOB UMEIOT OMJIATEPATLHYIO CHMMETPHIO TElIa.

B. Ux nuieBapuTenbHble CUCTEMBI UMEIOT CXOHBIE OTIEIBI.

C. Ux Tena cocTosIT U3 CXOIHBIX TarM (OTIEIOB TEJa).

D. )KuBoTHBIE 000MX THUIIOB UMEIOT 3aMKHYTYIO KPOBEHOCHYIO CUCTEMY.

E. MHorne MOJIIOCKHA U MOPCKHUEC KOJIbYAThIC YCPBU B )KU3BHCHHOM IUKJIC UMCIOT

TPOXO(OPHYIO TUUUHKY.

AS8. (1 6a/u1). 300/10rM IOMEIIAKT XOPAOBBIX M UIVIOKOKHUX HA OHO 00110 BeTBH
(puoreHeTHYECKOro ApeBa ;KMBOTHBIX, 2 MOJLTIOCKOB, KOJIbYATHIX YepBeii u
YWIEHHCTOHOTHX HA APYroii. UTo jJ1e:KUT B 0CHOBE TAKOI0 pa3jiejeHus?

A. Hannuue uim OTCyTCTBHE y )KUBOTHBIX CKEJIETA.
B. Tun cummerpun tena.

C. Haninuue uinm OTCyTCTBHE MOJIOCTH TENA.

D. MexanusM (popMUpPOBaHUS MOJIOCTH TEJNA.

E. Hanuuue nnm oTCyTCTBHE CETMEHTALMU.

AS59. (1 6amu1). Hukxe Ha Ki1agorpaMMe NpuBeAeHbl (PUI0reHeTHYECKHE CBII3H MEKIY

TpE

rpynmnamu.

NYRKTHPHOM JIMH
kiaaccypuxanumn?

bIHE *KUBYIIMMHU (a,b,¢) u 1BymMs1i BbiMepminMu (d,e) TAKCOHOMUYEeCKUMM

oe X o0beJHHEeHHEe B TAKCOH 0oJiee BLICOKOI0 paHra (o0BeaeH
OyAeT COOTBETCTBOBATH NIPUHIUIIAM €CTECTBEHHOM

a

b

B.

C
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A60. (1 6a/u1). U3BecTHO nATH BUAOB 0HOTO0 cemeiicTBa (K, L, M, N, O), koTopsie
NPUHAAJIEKAT K 01HOMY poay. B Tad/imue npuBeieHbl CBeIeHUS 0 HAJTUYNH
1IeCTH NPU3HAKOB Y NMpecTaBUTe/ el 3THX BU/I0B.

Bunnl [Ipu3zHaku
1 (2]|3|4]|5]|6
K. + | = |+ + | —
L. I I I I
M. + === 1-|-
N. -+ ==-1-|-
0. + ||+ |+]|=]=

Hcxoas U3 npeanosioxkeHus, 4To HandoJiee BEpOITHON MOJeJIbI0
(usoreHeTHYECKOT0 Pa3BUTHS CJeAyeT CYUTATH Ty, KOTOpasi noTpedoBaga Obl
HAUMEHbIIEr0 KOJUYeCTBA IBOJIOIMOHHBIX H3MEeHEHH I, yKaKUTe BH/I, KOTOPbIi
BepoOsiTHee BCero siBjasieTcs npeakom suaa O?

A. K.

B. L.
C. M.
D. N.
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14-th International Biology Olympiad
Minsk - Belarus,
g™-16™ July, 2003

TEOPETUYECKUI TECT

Joporue yyactHuku OaumMnuaabi!
B Bamem pacnopsizkennu 4,5 yaca Juisi 0TBeTa Ha 3aJaHus yacrteii A u B.

3amaHus 4acTM A HWMEIOT TOJbKO OJMH TIPaBWIBHBIA OTBeT. Bam HeoOxoammo

BHECTU OTBET, 3aKpPaCHB COOTBETCTBYIOUIMK KPY>KOK HAaNpOTHUB HOMEpA TeCTa B

JIUCTE OTBETOB. OTBCTBI, OTMCUYCHHBIC B TCKCTC 3aI[aHPII>'I, YUYUTBIBATBCA HE 6YI[YT.

3aganus 4yacTu B MoryT uMeTrh HeCKOJIbKO (00J1ee 0JJHOI0) MPABUIIbHBIX OTBETOB.
Bam Heo0X0IMMO OTMETHTHh NpPaBUJIIBHBIC OTBETHl B YKa3aHHBIX MECTaX B_JIMCTE

oTBeTOB yactu B. KonndecTBo 6amioB mo kaxaoMy 3agaHuio yactu B 3aBucut ot

KOJIM4ECTBA M CJIOKHOCTH BOIIPOCOB. KomnuectBo 0OamnoB 3a KaXXJ10€ 3aJaHuc

YKa3aHHO B TCKCTC.

Eyane BHHUMATCJIbHBI, JI00bIE HCIIPaBJICHUA B JIJUCTE OTBETOB HE JKej1aTeJIbHbI!
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YACTH B

Buojgorus kiaerku (10 Bonpocos, 51 0aJ11).

B1. (6 6an10B). U3BecTHO, 4TO B OMOCHHTe3e OeIka IPMHUMAIOT YYacTHe puO0COMBI
IHAOIIAZMATHYECKOIr0 peTUKyJyMa (IP), pudocomMbl HUTONIA3MBI H PHOOCOMBI
MHTOXOHIpUii. PacnipeennTe ykazaHHble HUKe 0€JKH B 3aBUCUMOCTH OT MeCTa MX

CHHTe3a.
1. DnacTuH. 5. I'nmukoreHcuHTeTa3a. 9. ITpoTpoMOUH.
2. Konnares. 6. Penentop rirokarosa. 10. Kepartus.
3. CoMaToTpOIHH. 7. Kazeun. 11. JlaktaTaeruaporeHasa.
4. AKTUH. 8. dochodpyKkTOKHHA3A. 12. TyOynuH.
Omegem:
Pu6ocomer OP

PubOocoMBI UTOIIA3MBI

MuToxoHIpHaIbHbIE pUOOCOMBI

B2. (9 6a10B). 3a0oJsieBaHMe Ye0BeKa ATbOMHU3M HaACJEAyeTCs 110 AyTOCOMHO-
penieccuBHOMY THIy (cM. pucyHOK). [IpnunHoii 3a00/1eBaHus siBJIsieTcs MOsIBJIeHHE
aJlj1eJIs pelleCCMBHOIO THIA (2) B pe3yJbTaTe MyTalliu B reHe A. Myranusi
NPUBOJUT K NMOSIBJICHUI0 TEPMUHUPYIOLIET0 KOJOHA B FeHe H CHHTe3y YKOPO4Y€eHHOI0
nentujaa. B pesyiabtare Takoil MyTanuu BO3HUKAaeT JIONMOJHUTEIbHbIA CAHT A5
OHOW M3 PeCTPUKTA3, 4YTO Je/1aeT BO3MOKHBIM 00HAPYKeHHe MYTAHTHBIX
TeHOB MO0 pe3yJbTATAM PeCTPUKIMOHHOI0 KAPTHPOBAHMS.
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Mapkepnst JJHK PHK benox Mapkepst JJHK PHK Beaok
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Mapkephl JTHK PHK Beaok

10K
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¥ - YUACTOK paspesaHus PecTpUKTAZ0H

I -cron kogon

N300pa3ute Ha prUCyHKax okuaaeMble pe3ynbraTsl CaysepH-, HozepH- u BectepHn-
TUOpUIM3AIIY TIPU aHAJIM3€ BCEX BO3MOXKHBIX TeHOTUTIOB (AA, Aa, aa). Pesynbrater CaysepH
OJI0TTUHra H300pa3UTe B COOTBETCTBUHU C JUTMHOM CaMOT'0 KPYITHOT'O PECTPUKLIMOHHOTO (pparmMeHTa
(11 kb) m mapkepamu JJIMHBI, KOTOPBIC PUBEICHBI CII€BA. Y UTUTE, YTO MapKEPhI
npuseneHsl Tonbko it [JHK-dparmenTos. PesynsraTsl Hozepu- u
BecrepH-rubpuau3anuu n3obpasute 6e3 yuera maciirada, HO yIUThIBAlTe
IIPU STOM OTHOCHUTENILHOE MOJI0XKEHUE Pa3TUYHbIX ()pParMEeHTOB JIJIsl pa3HbIX TEHOTHUIIOB.

B3. (3 6anna). Bbu1d co3aaHbI TPU JIMHUM THOPUIHBIX KJIE€TOK MbIIIU U YejioBeka (X,Y u Z).
B Tadumnne cyMMHpPOBaHbI MX XapPaKTEePUCTUKHU. B kax10il U3 3TUX JMHUI
HMEIOTCH Yel0BevYecKHe XpOMOCOMBI, Hecylllie FeHbl IS onpe/e/ieHHbIX ¢epMEeHTOB.

Xpomocoma uiu pepMeHT Jinana X | Jluaua Y | Jluaua Z
Xpomocoma 3 — + —
Xpomocoma 7 - + +
Xpomocoma 9 — — +
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Xpomocoma 11 + + -
Xpomocoma 15 + - -
Xpomocoma 18 + + +
Xpomocoma 20 + — +
I'myratnonpenykrasa + + _
Manatneruaporesasa + — —
lNanakrokuHaza - + +

VYkaxure, Kakue U3 XpOMOCOM YeJI0BEKa HeCyT HH()OPMAIIHIO O CHHTE3€ CIEAYIOMUX (epMEeHTOB:

Omeem:

depmeHT Homep xpomocomsl

I'myratnonpenykrasa

Manatneruaporesasa

I'amakTokuHaza

B4. (3 6as1a). /[Ba He3aBMCUMMBIX MYTAlIMOHHBIX cOObITUSA B cerMenTe JIHK npuBoast k

cJieayromum pesyjabratam. O003HaubTe THI HAOJII0aeMbIX MYTALM.

KOIOH
5 3
[T T T T T T T T TTTT1
G AG
[T T T T T T T T TTT1TT1]1 [T T T T T T T T TTT1TT1]1
G A A TAG
Omeem:
| R
2
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A. ToukoBasi MyTaIus. E. Heilirpanbnas myTtanus.
B. Tpanzunus. F. Muccenc myranusi.
C. Momnyamas myTauus. G. Honcenc myranus.

D. Tpancsepcus.

BS. (3 6anna). BeiOepuTe BepHblie yrBep:axaeHus. IIpotuB BepHOro orBera B KBajgpare
NMOCTABbTE 3HAK «1», IPOTHB HEBEPHOI'0 — 3HAK «—».

A. B mro6om mecte nBoitHoii criupanu JJHK tonbko oana nens JJTHK o06braHO
HCIIOJIB3YETCS KaK MaTpHULA ITPU TPAHCKPUIILUH.

B. B kuerkax 6akrepuii Tpanckpunuuio PHK Bcex kimaccos ocymectisier PHK-
IIOJIMMEPA3a OJHOTO TUIIA, TOTJA KaK B KJIIETKAaX 3yKapHuOT HCIONb3YeTCsS TPU

pa3nbix Tuna PHK noaumepassr.

C. OOpa3oBaHue MENTUIHON CBS3H B IPOIIECCE CUHTE3a OeTKa OCYIIECTBIISET
dbepMeHT nenTuamITpancepasa, KOTopas CBA3bIBACTCS ¢ OOJIBIION CyOUacTHIICH

pI/I6OCOMI)I IMOCJIC MHUIUALIMNH TPAHCIIAINH.

D. TlockoibKy CTapTOBBIM KOJOHOM JJIsl Ha4ana cuHTesa 6enka ssisercss AUG, To
METHOHHH OOHApY>KUBAETCS TOJbKO Ha N-KOHI[aX MOJIMIIENTHIHBIX Lenei OenKoB.

E. MHorue aHTHOMOTHKH, UCTIONB3YEMbIC B COBPEMEHHOM MEIUIIUHE, N30UpaTEIbHO
MOJABJIAIOT CUHTE3 OeNka TOJIBKO y OakTepHii Oyaroaapsi CTpyKTypHBIM U
(GYHKIIMOHATIBHBIM Pa3IHMUUsAM MEXIy pubocoMaMu MPOKAPHOT U SyKapHOT.

F.  MomudunupoBanusie HykiIeoTuabl B coctaBe TPHK oOpasyrorcs B pesyibrare
KOBaJICHTHON MOIU(UKALIMU CTAaHIAPTHBIX HYKJICOTUIOB MOCIIE UX BKIIOUEHUS B

PHK-Tpanckpuntsl.

B6. (5 6an10B). Omuropudonykiaeorun X Ob11 o0padoran ¢ocdarasoii (nias ynanenus 3 - Hin
5 - repmunanabHbIX pocaton) u 3atrem PHKa3a T1, koropas pa3pbiBaer 1o
5 -moJ1o:xeHnI0 Bee (pochaTHbIC CBA3H, HAXOAAIINECS B 3 -1I0JI0KEHUH Y TYaHO3HHA.

N N G N
5| OH OH OH OH
]
0 o o 3
(6] o o) o 0
N, N\, © \__0© °L _o OH
7N\ VN p P
o” O 0”7 "o O// o O// o

RNAaseT1
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B pe3yabTarte ObLIM MOJy4YeHbI MeJKHe 0JTUTOpuOoHyKJIeoTHAbI L, M u N B 01UHAKOBBIX
koanuectBax. Kaxapiii u3 Hux oopadoraan pocdarasoii, a 3aTeM NOABEPIIH HIEJOUYHOMY
ruapoausy. PesynbraTsl npuBeeHbl B TA0ANLE.

OnuropuOOHYKICOTUT CoctaB onUropuOOHYKICOTH A, MOJIB/MOITb
L UMP (1), AMP (1), CMP (1), I'yano3sus (1)
M AMP (1), Huruaus (1)
N CMP (2), I'yanoswun (1)

3aTem 3KcnepuMeHT ObLJI HECKOJIbKO MOAM(PUIHMPOBAH: 0JIUTOPUOOHYKIe0oTH X MOCJIe
oOpadoTkm ocdarazoii ruapoanzosanu PHKa3za P, koropas paspsiBaer no 5-omy
NOJI0’KeHUI0 Bece hochaTHbIE CBA3H, HAXOASIIINECS B 3 -M0J10KeHUH Y MMPUMHUANHOBBIX

HYKJICO3HI0B.
N N Py N
OH
5! OH OH OH '
(0] 0 3
(0]
(0] 0O o 0
N, © \__-© 0 0 o OH
VAN P. P/ AN <
O/ 0] 7N N N
(o] o fo) o) O/ o

P
ITOT rHAPOJIN3 JaeT NPUOJIN3UTEIBHO B IKBUMOJISIPHBIX KOHIEHTPAIUsAX NATh
0CTATKOB: YpuauHMoHodochaT, uuTuauaMoHodocdar u onuronykiaeoruast P, Q u R.
IHocae pa3gesieHUs M MEJOYHOT0 THAPOIN3A ITUX OJIMTOMEPOB ObLIH MOJTYy4Y€eHbI JaAHHbIE,
NpuBe/leHHbIE B Tal/u1le.

I

\)

RNAaseP

OnuropuOOHyKIEOTH T CocraB 0IMropuOOHYKICOTH/IA, MOJIb/MOJIb

P CMP (1), GMP (1)
Q GMP (1), AMP (1), Hutunun (1)
R

AMP (1), CMP (1)

[Tonp3ysick MpeACTaBICHHBIMU BBILLIE PE3YJIBTATAMHU, OIIPEAEINTE HYKICOTHIHYIO
MOCTIeIOBATEIbHOCTD OJIUTOpUOOHYKIIeoTHAA X.

Omeem:

B7. (5 6aa0B). AMuHOKHCH0TA HUCTeHH (Cys) coaepkKuT TP HOHU3MPYIOLIUECH TPYIIIbI:

- 0-AaMHMHO

- 0-KapOOKCHIBLHYI0

- 00KOBYIO LleNb, KOTOPasi MOKeT ObITH OTPULATEILHO 3apsKeHa.

I'pynnel umerot 3nauenue pK 8,18; 1,71 u 10,28, coorBeTcTBeHHO. PaccunTaiite cymmapHbIil
3apsq MoJeKyJibl nucrenHa npu pH 1; 5; 9 n 12.

Hcnonb3ys cOOTBETCTBYIONLYIO OYKBY JUIsl KayKJIOTO HAIlpaBJICHUs, ONIPEAEIUTe, KaK OyaeT
MUTPUPOBATh HUCTEUH B AJIEKTPUUYECKOM I10JI€ - TI0 HAIIPABJIEHUIO K aHOAy (+) WM Karoxy (—) npu
pa3HbIx 3HaueHusX pH.
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A. K katony.
B. K anony.
C. MurpupoBaTh He OyzerT.
Bce pe3ynbTaThl BHECUTE B TAOIHILY.

Kakoe 3nauenue pH Hanbosnee 011M3K0 K H303JIEKTPUIECKOM TOUKE JaHHOH aMUHOKHUCIOTHI?
O6BeauTe KpyKKOM JaHHOE 3HaueHue pH B Tabnuie.

3navenue pH CyMMapHbIit 3apsig Hanpasnenue nBrxeHus

BS8. (8 6an10B). [li1s1 Ka:K10T0 BUTAMMHA NOA0EPUTE COOTBETCTBYIOLIYI0 eMy OHOJIOTHYECKYI0
(GYHKUIMIO /MM MOCJIeACTBUA HeI0CTATKA B OPraHu3Me CaMoro BUTAMHHA WM ero
NPON3BOAHBIX. Pe3yJbTaThl BHeCHTe B TA0JIMIy A/ OTBETOB.

O06o03HaueHne Burtamuu

B, (Tnamun)

B, (pubodaBun)

B (mupuoKcHH)
dosneBast KUCI0TA

A (petuHomN)

D (xanprmdepon)

E (Toxodepon)

K (MeHaxuHOH)

C (ackopOMHOBasI KCIIOTA)
B, (kobaamuH)

PP (HuKOTHHOBASI KMCIIOTA)

AT EQT|E O 0w >

No OyHKIMM BUTaMUHA WA (HU3UOJIOTHYECKOE MPOSIBICHUE ero Aeduimra
1. AHTHOKCUIAHT

2. Perynsus metabonm3ma kanbnus U pocdaTos

3. [Tepenoc rpynmn oT aMHMHOKHCIIOT WJIM Ha HUX
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4. [IpenuecTBEHHUK CBETOIOTIIOMIAIONICH TPYTITBI 3pUTEIBHBIX TUTMEHTOB
5. CBepThIBaHHE KPOBU
6. Iuura

7. bepu-6epu

8. [Tennarpa

9. Anemus

10, Hoaxkomibic KPOBOH3AHAIHA

11. | KodepmeHt geruaporenas
12. | Paxur
Omeem:

A

B

C

D

E

F

G

H

I

J

K

B9. (4 6as;1a). B Tabuune npeacraBiieHbl reHOTHNBI OakTepuid E.coli ¢ ranjiouIHbIM WIH
YaCTHYHO IHILIONAHBIM /ac-onepoHoM.
I'en lacl xonupyet 0eJioOK-penpeccop.
P u O npeacraBasioT co60il IPOMOTOP U ONEPATOP, COOTBETCTBEHHO.
I'ennl lac Z u lac Y koaupyrot B-rajakro3ugasy u f-rajakro3uanepmeasy,
COOTBETCTBEHHO.
O° - KOHCTHTYTHBHASI MYTAIUS B ONepaTope.
I’ - saBasiercst MmyTanueii B rene lacl, KoTopasi BLI3bIBAET HECIIOCOOHOCTH penpeccopa
OTCOEUHATHLCS OT ONepaTopa nocje CBA3bIBAHUS € HUM.
IIpenmnoJioxkum, 4TO B cpeje I BbIpAIIMBAHUS 0aKTepHiil oTCyTCTBYeT ri1oko3a. [loctaBbTe
B Ta0umue 3HaK ‘O’, ecau B-ranakro3naasza CHHTe3MpyeTcs NPH KasKA0il KOMOMHAIMHU
YCJI0BHIi, WJIM 3HAK ‘X’, eCJIM He CHHTe3HpPYeTCH.
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ITamm I'enoTun B cpene s1akTo3a B cpeae 1akTo3a
OTCYTCTBYET NPHUCYTCTBYET
{ 170°Z" Y
5 roz/roz
3 I"PTO°Z'Y/I'POZY
4 rP O ZY /I'POZY

B10. (5 6aasoB). ConocTaBbTe OPraHu3Mbl B JICBOH KOJIOHKE C 3200/1eBAaHUAMH,

KOTOpPbIe OHH BBI3BIBAIOT.
1. Bacillus anthracis

2. Borrelia burgdorferi

3. Escherichia coli

4. Filarial nematodes

5. Plasmodium vivax

6. Streptococcus pyogenes
7. Treponema pallidum

8. Trypanosoma gambiense
9. Vibrio cholerae

10. Yersinia pestis

Omeem:

A. AdpukaHckas coHHast 00JIe3Hb
B. Cubupckas si3Ba

C. Xonepa

D. CnonoBas 605e3Hb

E. Gonesns Jlaiima

F. Mansapus

G. Uyma

H. TyGepkyne3

I. Auruna

J. Cudunuc

K. MH(eknuns MOYEToNoBbIX My Ten
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AHaToMusg U (pu3noI0rus pacrenuii (6 Bonpocos, 29 0aJ1710B).

B11. (5 6aauoB). Ha pucyHke npeacTasiieH nonepevYHbIid cpe3 JUCTA PACTEHHA:

[IpaBunbHbBIE YTBEPKIEHUS, KACAIOUIUECS 3TOT0 PACTEHHsI, OTMETHTE 3HAKOM “+”, a

HE MpPaBUJIbHbIE 3HAKOM “-”.

1.  T'uppoduibHble pacTeHHUS.

2. ®orocunTe3 nporekaeT no Cy HUKITY.

3.  Kpanu-anaromus.

4.  Me3odwin uMeeT n3onaTepatbHy0 OpraHU3aluIo.

5. Kcepoduts! u pacreHust CcyOTpOITUKOB U TPOIIUKOB.

6. ®orocuHTe3 nporekaer no Cs HUKITY.

7.  llepucroe *KUIKOBaHUE JTUCTHEB.

8.  Cewm. Asteraceae (Compositae).

9. Cewm. Poaceae (Gramineae).

10. TIlapamnenbHOE KUJIKOBAHUE JTUCTHEB.
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B12. (5 6aasoB). O003Ha4YbTE (B KPYKKaX) CTPYKTYPbI PACTEHHS HA CJIeAYIOIIEeM PHCYHKe.

QUL NICUIERC0)
ROSRIOMNICECOCC SO,
DO ORS00
%g%&%@%ﬁ{@@g?ﬁ%%’

<

O

1.®ao3ma.

2. Kenuiema.

3. Juponepma.

4. IlyukoBblii KaMOMid.
5. dnuaepmuc.

6. [lapenxuma.

7. KopoBasi napeHxuma.
8. Ckaepenxuma.

9. Mexmy4KoBbIi
KaMOui.

10. Koaaenxuma.

B13. (5 6aauoB). IToTromeTp MOKeT OBITH HCIO/Ib30BaH 1JIsl H3YYeHHs] TPAaHCIHUPALMHU B
cpe3aHHOM modere MBbI MyTeM H3MepPEeHHsI KOJIMYeCTBA MOIIOLIeHHOH BOIbI.

BeTouka HBEI

3aroaHeHHAA
BOOOE TpyOKa

Pezmmopan
TpyhKa

O6o03HaubTE BEPHBIC YTBECPKACHUA 3HAKOM «t+», HE BEPHBIC — 3HAKOM «—)).
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A. Tlotomerp 0OBIYHO cOOMpPAETCS IO BOIOMA.

B. 3anonHeHHBIN BOIOW MINPHII UCTIOIB3YETCS ISl TOTO, YTOOBI yAAJISITh BOLY W3
amnmapara, Korja mosiBIst0TCs Iy3bIpbKH BO3AYyXa.

C. Berouka MBBI JOJDKHA OBITh CMa3aHa B MECTE Cpe3a Ba3elIMHOM Cpasy Mmocje
cpe3a.

D. Urna ucnonb3yercs /Ui BBeIEHUS y3bIPHKOB BO3yXa B TIOTOMETP.

E. HpI/I 3aKPBITHU BETOUYKU YCPHBIM IJIACTHUKOBBIM ITAKETOM
TpaHCIIUpaAIsa YMCHBIIUTCA.

F.  Cxopocts Tpancnupanuu OyaeT BBICOKOH BO BJIaXKHOM BO3JyXxe 0e3 BeTpa.

G. CxopocTb TpaHcTIUpamuu OyaeT Hanbosee BEICOKOM B TETNIOM, CYXOM BO3IyXe MPH
HaJIMYHU BETpaA.

H. CxopocTb moriomeHus BOAbl U CKOPOCTh TPAHCIIUPAIIUU HE BCETIa
OJIMHAKOBEL.

I.  CnaOble cumbl CHETUICHUS MEXIY MOJIEKYJIaMU BOJBI MPEACTABIISIOT
poOemMy IJisi MOTOMETPUUYECKHUX IKCIIEPUMEHTOB.

J. Pe3ynbTaThl MOTOMETPUUYECKUX IKCIIEPUMEHTOB HUKOI/Ia
He OBIBAIOT KOJIMYECTBEHHBIMHU.

B14. (2,5 6anna). Kakue U3 HUKe NepevyucJeHHbIX Bo3AelicTBU Oya1yT HHTHOMPOBaThH
BeTeHHe pacTeHnil KOpoTkoro aHA? (Bce BUABI 00pad0TOK MPOBOASTCS HOUYbIO).
O003HaYbTE 3HAKOM «» YCI0BHS, KOTOpbIe OyAyT HHTMOMPOBATH LIBETECHHE,

U 3HAKOM «—» - YCJIOBHS, KOTOPbIe He Oy1yT HHTHOMPOBATh.

A. HOCHCHOB&TCHLHOC OGHy‘-IGHI/Ie KOPOTKOBOJIHOBBIM KpPAaCHBIM W JJIMHHOBOJIHOBBIM
KpaCHbIM CBETOM.

B. HOCJ’ICI[OB&TGJ'ILHOG O6J'Iy‘leHI/Ie KOPOTKOBOJIHOBBIM  KpaCHBIM, JJIMHHOBOJIHOBBIM
KpaCHbIM U KOPOTKOBOJIHOBLIM KpAaCHBIM CBCTOM.
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C. [IlocnemoBarenbHOoe OOJIyY€HHE KOPOTKOBOJHOBBIM KpacHBIM, JUIMHHOBOJHOBBIM
KPacHBIM U O€JIbIM CBETOM.

D. [IlocnenoBarenbHOe 00MydeHHE OCIBIM U JUTAHHOBOJIHOBBIM KPACHBIM CBETOM.

E.

HOCHCHOB&T@J’ILHOG O6Hy‘{eHI/IC KOPOTKOBOJIHOBBIM  KpaCHBIM, JJIMHHOBOJIHOBBIM
KpaCHBbIM, 6CJ'H)IM, KOPOTKOBOJIHOBBIM KPAaCHBIM U OCJIEIM CBETOM.

IBO — 2003 Part B

B15. (6,5 6ans0B). Ind¢y3nst 1 0cMOC BasKHbI I NACCHBHOTO0 TPAHCIIOPTA MOJIEKYJI B

KJIeTKe.
01. (2 6an1a). Ha pucyHke mokasaH IKCIEPUMEHT € THAJIU3HON TPYyOKoii (MeMOpaHoii),

KOTOpasi HAllOJIHEHA PACTBOPOM €axapo3bl M KpaxmaJia (0ecuBeTHbI pacTBoOp) U
NMOMeIeHA B MEH3YPKY ¢ PACTBOPOM iio/1a (OpaHKeBO-KOPUYHEBBIN PacTBop).
Kakue usera 0yayT Ha0/101aThCA MOC/Ie HECKOJIBKUX YAaCOB IMAJIN3a (0TMETHTH
3HAKOM “+7)?

PacTtBOp B MeH3ypKe. PactBOp B
TUAIU3HON TPyOKe.
| ]
o PETEOR

becuseTHbIi doma

caxap

K arnIan
OpaHkeBO-KOPUIHEBBIN
Po3oBo-kpacHbIit I

3e1eHOBaTO-KEITHIA

Cune-yepHbIil

02. (2,5 6amna). B ciexyromem 3kcnepuMenTe ObLJIO B3ITO S JHAJM3HBIX TPYOOK - A, B,

C, D n E, ka:xknas u3 HUX ObLJIa HATIOJIHEHA PACTBOPOM ONpeae/eHHOM
KOHIIEHTPALIMHU U MOMeIlleHA B MEH3YPKY ¢ pACTBOPOM HHOI KOHLEHTPAIUH.
HavyanbHble KOHIEHTPaLMU PACTBOPOB B AUAJTU3HBIX TPYOKAaX M MEeH3ypKax
npuBeieHbl B Tadauine. Macchbl pacCTBOPEHHBIX BellleCTB B HaYaJjie IKCIePUMEHTA B
TpyOKe U MeH3ypKe ObLIIM OAMHAKOBBIMH. Pazmep MoJiekyJ1 BelecTB BO Beex
AMAJTU3HBIX TPYOKaX 00JiblIIe, YeM pa3Mep AuaMeTpa nop memopanbl. OTMeTbTE
3HAKOM “+” JKCIepHMeHTAJIbHbIC YCJIOBHS, I/1e B MEH3yPKe COAePKUTCS
THNIOTOHUYECKHUA PACTBOP (OTHOCUTEJIBLHO PACTBOPA B JHAJU3HOI TPYOKe), 3HAKOM
“—” MHBIE YCJIOBHS.
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DKCIEPUMEHT A B C D E
Konunentpanus BemecTa B 0,1 0.8 0.4 0,2 0.4
nuanusHon Tpyoke (M).

KonnenTpanus Bemiecrna B 0,8 0,1 0,2 0,4 0,4

MeH3ypke (M).

['mnoToHMYeCKHil pacTBOP.

03. (2 6anuia). Ilocsie HECKOJIBKHX YaCOB AMaan3a TPyOKH B3Becuu. Ilosryuyennyro
MAacCCy CPABHIWIH C MACCO, KOTOpas ObLIA 10 IKCNepUMeHTAa. Boinumure OyKBbI
JKCIIEPHMEHTA B COOTBETCTBHHM C YBeJIHYCHHEM KOHEYHOH MacChl IMAJIM3HOM
TPYOKM, HAUHUHAS € IKCIIEPUMEHTA, I'/le Y TPYOKH ObLl1a HAaMMeHbIIAsi KOHEeYHAast

macca.

Omeem:

B16. (5 6aas0B). Kakoe pacnoJioskeHne CnopaHrueB XapaKTepHO JJIsl HbIHE JKMBYIIIUX
npeacTaBuTe/Ieil NepevucJIeHHbIX HUKe 0TIeJI0B BhICIIUX PAaCTeHUil?

I I III

S- cnopanrui

1A%

VI

Otnen

Howmep pacrenus

Bryophyta

Lycopodiophyta

Download from http://bioolimp.narod.ru
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Equisetophyta

Pterophyta
(Polypodiophyta)

AHatomus ¥ Gu3N0NI0rNs :KUBOTHBIX (6 BONIPOCOB, 26 0a/1710B).
B17. (5 6amnoB). KpuBble Ha rpaduke MoKa3pIBalOT co/iep:KaHUEe B KPOBU TPeX TOPMOHOB,
o0pa3yrommxcs y 6epeMeHHOIl KeHIIUHbI.

—— Toprxox A
— JoTpoTeN
A
¥YporeHs Ny = === [IporecTepon
TOPMOHA I

E KpOEH

T T T T T T I T
o o4 8 12 16 M 4 28 32 3o 4

Bpentsa / nenme i

01. (2 6aa1a). Ucnoab3yst 3HAK «+» (BepHO) U «—» (HEBEPHO), 0TMETbTe NPABUWIbHOCTD
cJIeIyIOIIUX YTBeP:KIeHUH B KBaJApaTax:

A. TopMmoH A mpou3BOIUTCS SIMUHUKAMH.

B. T'opmoH A sBisieTCS XOPMOHUYECKUM TOHAJOTPOITUHOM.

C. TopmoH A — nponakTuH.

D. T'opmoH A npou3BOAUTCS XOPHUOHOM.

02. (1 6a1). Kakoii ropMoH nojjiep;kuBaeT paccjadjieHHOe COCTOSTHUE TJIAKOM
MYCKYJIATypPbl MAaTKH BO BpeMsi OepeMeHHOCTH? (OTMeTbTE 3HAKOM «+»).

A. [IlporecrepoH.

B. [Ilponakrus.
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C. OxcurTouuH.

D. @CT.

E. JI.

03. (2 6anuia). JIBa Apyrux ropMoHa (OTCyTCTBYIOIIHE HA rpaduKe), TaK:Ke 00pa3yroTCs
BO BpeMsi 6epeMeHHOCTH. JTH FOPMOHbI — MPOCTATJIAHAMHbI 1 OKCHTOLMH.
OTMeThTe NPABWIBLHOCTD CJIEAYIONIUX YTBEPKIEHUI 3HAKOM «+» (BEPHO) U 3HAKOM
«—» (HeBepHO).

A.  Dtu 1Ba TopMOHAa 00Pa3yIOTCs B SUYHHUKAX.

B.  Dtu nBa ropMoHa 00€CTIEYMBAIOT MPOAYKIUIO MOJIOKA.

C. Dty aBa ropMOHa 00ECIIEYMBAIOT COKPAIIEHNE CTEHKH MATKH.

D.  Dtu aBa ropMoHa NPOU3BOAATCSA SHAOMETPUEM MAaTKU U TUIIODU3OM,

COOTBETCTBCHHO.

B18. (3 6aana). YkakuTe, U3 KAKHUX 3apoAbIlEeBbIX JUCTKOB 3apoabima Metazoa
Pa3BHBAIOTCH YKa3aHHbIE HUKE OPTaHbI U CHCTEMbI Y MHOTOKJIETOYHBIX KUBOTHBIX:

A. T oioBHOW MO3T.

B.  Bonocsr.
1. OkToaepma.

C. BereraTuBHEBIE TaHTIINU.
2. DHaonepma.

D.  Jlerkue.
3. Me3oaepma.

E. Cepneunas Mplmna.

F. Xps.

B19. (3 6aana). s kaxkaoro u3 6ej1KoB 0003HAYBbTE €ro (PYHKIHUIO:

1. Muorno6uH. A. CBepThIBaHHE KPOBH.

2. [IporpoMOuH. B. Peryisinus BolieneHNs BOJBI.

3. ®epputHH. C. CBeTouyBCTBUTEIIbHBINA MUTMEHT MAJI0YEK.

4. BazomnpeccuH. D. 3anacanue kucnopoaa B CKEJIETHON MYyCKyJIaType.

5. Konnares. E. 3amacanue >xeje3a B ceJIe3€HKE M KOCTHOM MO3re.

6. Pononcus. F. I''taBHBIN BOJIOKHUCTHINA OEJIOK COeMHUTEIHLHON TKAHMU.
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Omeem:

B20. (4 6aasa). Pacuuugpyiite 0003HaveHus1 Ha rpaduke (BcTaBbTe HIM(PPBI B KPYKKH),
HCIOJIb3YS HYKHbIe HM(PbI U3 BepXHero pucyHka. B Tadjmime 0ko/10 Kaxaoi mudpol
HANMIINTE COOTBETCTBYIOINYIO OYKBY, 0003HAYAIOLIYI0 TEPMHH.

o =]
JbixaTeabHble 00beMbl
> Homep na
o
(] F\ D PHUCYHKeE U Bapuant
o i = rpa(l)l/“(e TEPMHHA
CnupowmeTtp
v N

1.
2.
O6bLem
HanpaBneHMe ABNXeHus 6ymaru (n)
e e e _ B » ;
— 42
L 1 4,

0
c0-0 0
5
2
S
(

0

: OcTaTouHbIN 06 LEM -
|

A. PesepBHBII 00BEM BBIIOXA.
B. JlprxarenpHblil 00BEM.

C. PesepBHbIif 00beM BIOXA.
D. JXKusHeHHas eMKOCTb.

B21. (7 6a/oB). Kak m13MeHHUTCH MOTEHIIMAJ MOKOS KJIETKH MPHU MepeYyncJIeHHbIX HUKe
BO3/1efiCTBUAX OMOI0TMYECKH AKTHBHBIX COeINHEHHUH (100aB/IeHHe BelecTBa MOKA3aHO
Ha rpadukax 3Hakom 1)?
01. Onpenenure, AeficTBHE KAKUX COCAUHEHUI 0TPakaeT KaAblil N3 rpa¢gukos.
Pe3ysnbTarsl BHecHTE B TA0JHILY.
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MVT
v S
. | .
i T,mc 0 T,mc
MVT
0 4
3

02. (2 6an1a). Kak Ha3piBaeTcs H3MEHEHHE TPAHCMEeMOPAHHOI0 MOTEHMAJIA HA
rpajguke 2 u 3?

A. T'unepnonspuzanus.
B. Jlenomsipuzanus.

C. Penonspuzauus.

D. IloTennman nencTBus.
E. OsepuyT.

Omeem:

2

Hucratun (Na'-nonodop*):
TerponoToxcun (MurndéuTop Na'-kanasioB):

Bamunomunun (K -nonodop):
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B22. (4 6aana). Myranus B rede, koaupymwoiuem remor;io0oun (HbS), Bei3biBaeT 3a00/1eBanne,
Ha3bIBaeMoe CepNnOBH/IHO-KJIEeTOYHOH aHeMHel. ITo 3a00./ieBaHNe CONMPOBOKIAETCS
PSIIOM CHMIITOMOB, K YHCJIY KOTOPbIX MPUHAAIEKAT:

AHemusl.

CeprnioBugHast hopma 3pUTPOIIUTOB.

Pazpymienne 3puTpoLuTOB.

OO0pazoBaHue arperaTtoB KJIETOK U 3aKylOpKa HEOOJBbIINX KPOBEHOCHBIX COCY/IOB.
epJeyHasi HeZJOCTaTOUYHOCTb.

[ToyeuHast HEIOCTATOYHOCTD.

Hapy1enust paboTbl rOJJOBHOTO MO3Ta.

[ToBpexxaeHHs PYyTUX OPTaHOB.

[Tapannu.

Wbk W=

Ha cxeme ka:kablii CHMIITOM, PacIiOJIOKEHHBIH HA/l CTPEJIKO, BBI3bIBACT MOsSIBJICHUE
CHMIITOMA, PACIIOJI0KEHHOT0 MO/ CTPe/IKOii. /loToIHITe cXeMy, BIIMCAB B MyCThIe STYeHKH
HOMepa COOTBETCTBYIOIIMX CUMIITOMOB.

IlossBneHne aHOMAJILHOTO
reMoryioomnHa

l
N

4_.
—| <9 | +—

Itogorus (1 Bonpoc, 8 6aa10B).

B23. (4 6a1a). CHAT

B24. (8 6aiu0B). [IBa Mo10abIX YesioBeka (I'anc u I'eHpu) 01MHAKOBOIr0 BO3pacTa u
BHEIIHOCTHU PelINJIH MPOBECTH UCCIeJOBAHNE CEKCYATbHBIX MPeINOYTeHNH KeHIIIUH.
Jliis1 3TOr0 OHHM BBIOpPAJIM HIECTh Kae HA OTKPBHITOM BO31yXe, IOMYJISIPHbIE Y KEHIIHH,
U B3SUIM HATIPOKAT /1Ba OIMHAKOBBIX BeJIOCHIIE/Ia, OAUH U3 KOTOPbIX 000py10BaH
CHUJIeHbeM JIJIsl pe0eHKa (CMOTPHUTE PUCYHOK).
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CHAEHBE A pelerma

b

\

MoJioabie J10aM NPEANoaaralT, YTO MYKYNHA ¢ BEJIOCHIIEI0M, Y KOTOPOr0 HMeeTCsl CHIeHbe
JJIs1 pedeHKa, OyaeT 0os1ee NpUBJIEKATEJIeH AJIs1 JKeHIINH. JKCIePUMEHT NPOBOJIMTCH MOCIe
00e1a B OJIUH U3 COJTHEUHBIX JHel H10Ji1. OHU COBEPIIAIOT TYP MO LIECTH YIMYHBIM Kade,
0003HaYeHHBIM OT A 10 F. B kaxaom kadge oHHM ocTaHaBIuBalOTCA HA 15 munyT. CTosi mepen
ade co CBOMMHU BeJIOCHIIEAAMH, U IPUTBOPASACH, YTO TOBOPSAT APYT € APYroM, MoJIoAble

JIIO/IM CTAPAIOTCSl YCTAHOBUTH KAK MOKHO 00JIbIIIE 3pUTEIbHBIX KOHTAKTOB €
NPeJCTABUTEISIMH KEHCKOTI'0 11012, KOTOpbIe cuaAT B Kade. ITocae kaxaoro kage oHu
MEHSII0TCS BeJlocuneaaMu. Pe3ysibTaThl 3TOro 3KcrepuMeHTa NMpeiCcTaBIeHb] B Ta0/u1le

KonuuecTBo 3puTenbHbIX KOHTAKTOB B Kade oT A 1o F
A B C D E F Cymma
I"anc 12 10 14 7 17 12 72
I'enpu 9 17 10 10 12 20 78
Cymma 21 27 24 17 29 32 150

IIpumeyanue. IloquepkHyT pe3yabTaT, HOJNYYEeHHbIH MY KUYMHOM, KOTOPBIH Aep KaJl
BeJIOCHIIE]] C CHIeHbeM /ISl pe0eHKa.

I'anc u I'enpy npeanonarawT, 4T0 MYKYHHA € BeJIOCHIIE0M, 000PYA0BAHHBIM CH/ICHbEM ISl
pedeHKa, 10/I:KeH ObITH 00Jiee MPUBJIEKATEEH JIsl JKEHIIIMH, YeM MYKYHHA ¢ BeJOCUIIEI0M
0e3 TaKoro cuaeHbsl. APDryMEHTOM B I0JIb3Y 3TOI'0 ABJISETCS TO, YTO MOBeJeHHE JKeHIIIMHbI
TeM WIH MHBIM 00pa30M CBA3aHHO C NMPOAOJIKeHHMeM Poaa (BbIKMBAHMEM BH/IA).

01. (1 6ama). Kakoe u3 cjieayonmux yrBep:KIeHuid COOTBETCTBYET HYJIeBOM rHIoTe3e s

3kcnepumenTa I'anca u I'enpu?

1. T'anc u I'eHpu UMEIOT OJMHAKOBYIO MPUBJIEKATEIBLHOCTD JUIS KEHIIUH.

2. TlpuBnekaTenbHOCTh MYXUHHBI, BEIOCUIIE] KOTOPOrO UMEET CUICHbE Il peOeHKa, TaKas ke,
KaK U y MY>XYHHBI C BEJIOCUIIEAOM 0€3 TaKOTO CHJICHbSI.

3. Bce mecTh kade He pa3TUYaIOTCs [0 TOMY, KaKUe KEHIIIMHBI UX TTOCEHIAIOT.

4. To, yTo My>XK4MHA YCTAaHOBUT 3PUTEIbHBIA KOHTAKT C KCHIIIMHOM, HE SIBJISIETCS ITIOKA3aTeJIeM
Cro nNpuBJICKATCIbHOCTH.

5. TlpuBnexkaTelbHOCTh MYXYHUHBI, BEIOCHUIIE]] KOTOPOI'O UMEET CUJIEHBE ISl peOeHKa OoIbIas,
4eM Y MY>KYHHBI C BEJIOCUIIEIOM 0€3 TaKOTrO CHICHBS.

02. (1 6am). I'anc u I'eHpu caenajim HEKOTOPbIE pacyeTbl HA OCHOBE CBOMX
pe3yJIbTaToB.
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KonnuyectBo ynau / kage
cpeaHee CTAaHJIAPTHOE OTKJIOHEHHe (S)

I'anc 12 34

I'enpn 13 4,5

I'anc + I'enpu 25 5,5

Curyanus A: 15 3,7

My:xkumnHa + BejocHIe]l ¢ CHAeHbEeM

Cutyanus b: 10 1,9

My:kunHa + Besocunesn 0e3 CUAeHbS

Ilepen BaMHu CTOUT 3a/1a4a MPOBEPUTH 3HAYUMOCTD Pa3jHunii Mexkay cutyanusavMu A u b ¢
nomMouibIo t-recta. /i pacueToB HCHOJIbL3YiTe TA0AMILY.

YpoBeHb 3HAYUMOCTH Kputuueckoe 3Hauyenue t
10 % 2,02
5% 2,57
2,0 % 3,37
1% 4,03
0,1 % 6,86

PaccuuTaiite cTaHgapTHOE OTKIOHEHHE PA3HUIIBI MEXKTy CPETHUMH 3HAYCHUSIMH B JIByX CHUTYaIHsIX
(A u B), ucnionp3ys cnegyrouryto Gopmyiy:

S:\/{ (SAz/nA)+(S Bz/n B)} 5=

03. (1 6a). Paccuuraiite t, ucnosib3ys popmysay:

t=d/s, t=

rned= pasHulla MCXKy CpaBHUBACMbIMU CPCAHUMHA 3HAUYCHUAMU CUTyallun Amn CUTyalluunu B.

04. (1 6a/1). Hackoabko MbI MOKeM OBITH YBepeHbl, 4To HysleBasi runore3a BepHa
(pasHuna mexay curyauusamMu A u b 3naunma)?

Meunee uem 75 %.
Mexnay 75 n 90 %.

W=

Mexay 90 u 95 %.
4. Mexny 95 u 97,5 %.
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5. Mexnay 97,5 u 99 %.
6. Mexny 99 u 99,5 %.
7. bonee 99,5 %.

05. (1 6ar). I'anc u I'enpun noka3pIBaOT cBoM pe3y abTaThl [lose, nX pykoBoauTeio.

06

07

IMona yrBepxnaer, uto I'anc u I'enpu caesann 60JbIIYI0 OMIMOKY, AHATUZHPYS
o011ee YNCI0 KOHTAKTOB B pacyeTe HAa 0/IHO Kade, MOCKOJIBKY 3TH 6 Kade CHIBHO
pazanyarorcsi. 'anc u Ienpu He cornamarorces ¢ [1oJ10if 1 XOTAT 10Ka3aTh CBOIO

2 2
TOYKY 3peHHsI ¢ MOMOIIBIO ¥ -TecTa. Onpeneaurte 3HaYeHne Y~ mo gpopmy.ie.

.y (0-E)’ =
X:
E

. (1 6anu1). Onpenesnrte 4ucao crenedei ceodoas! (df) aas 3Toro recra.

L2
. (1 6a/1). Onpenenure ypoBeHb 3Ha4YUMOCTH (P) 111 mosry4eHHBIX 3HAYeHUH ¥,
HCI0JIB3Ysl JaHHbIe Ta0auubl. OTBeT naiite B %.

(df) BepositHocTh (P) ciiy4aiiHOCTH OTKJIOHEHUS!

0,995 | 0,975 0,9 0,5 0,3 0,25 0,1 0,05 | 0,025 0,01
1 0,00 (000 [002 |046 |1,07 1,32 | 2,71 3,84 5,02 6,64
2 0,01 0,05 10,21 1,39 | 241 2,77 4,61 5,99 7,38 9,214
3 0,07 1022 |0,58 237 |3,67 4,11 | 6,25 7,82 9,35 11,35
4 021 /048 [1,06 |3,36 |4,88 539 | 7,78 9,49 11,14 13,28
5 0,41 0,83 1,61 | 435 |6,06 6,63 |9,24 11,07 12,83 15,09
6 0,68 1,24 (220 |535 |723 7,84 | 10,65 12,59 14,45 16,81
7 099 1,69 [283 |635 8,383 9,04 | 12,02 14,07 16,0 18,48

08. (1 6ana). Kakoii u3 cjenyonux BbLIBOJIOB SIBJISAETCS BEPHBIM, HCXO/IsI U3

—_—

9]

2
pe3yJIbTaToB ) -TecTa?

Kade paznuuatorcs, HO pa3nuyusi HE3HAYUTEIIbHBI.

. Paznuumns mexnay kade 3HaUUTEIbHBIL.
. Pe3ynbraThl COMHUTENBHBI UM MOTYT OBITH MOCTABJICHBI 1101 BOIIPOC, YTO-TO
HEIMPABUJIBHO C/EJIAHO B TOCTAHOBKE IKCIIEPUMEHTA.

Kade He paznuyarorcs, HO 3TO HE SBJISAETCS 3HAYUMBIM.

. Kade ne paznuuarorcs u 3T0 SBISIETCS 3HAUUMBIM.
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B25. (4 6anna). Kakue reHeTn4eckue BONPOCHI MOKHO PelIUTh, HCIIOJIb3YS CJeayIolue

o0bexTbl: Zea mays, Drosophila melanogaster, Saccharomyces cerevisiae, Caenorhabditis

elegans, Escherichia coli, 6akTepuodar A, npuons?

N3yunts meiios.
N3yunth MUTO3.
N3yunts X-xpoMocomy

PN LD =

TAHHOT'O OOBEKTA.

ITosry4nTh reHHbIE MyTaLUH.
[Tosry4nTh XpOMOCOMHBIE MYTalLlUU Y 3yKapHOT
[TocTpouUTh rEHETUUYECKYIO KapTy.

[Tosry4nTs HEXPOMOCOMHBIE MYTaLlUH.
Ucnons3oBate Ti-mnazmuny Agrobacterium tumefaciens aiisi mepeHoca reHOB B KJIETKU

9. OcyuiecTBUTH IEPEHOC TEHOB IIyTEM TPAHCIYKIIUH.
10. U3yuuts peryisiuio Lac-onepoHa.
11. U3yunts HykneoTuanyo nocinenosarenbHocts JJHK.

OTMeThTe NpaBUJIbLHbIE YTBEPKIAEHHUS 3HAKOM «X» B COOTBETCTBYIOLIEH sTUeiike TA0 M IbI

VI OTBETOB.

O0BeEKT

YTBepxaeHue(s)

1 12 |3 |4 |5

6

7 |8 |9 [10]11

Zea mays

Drosophila melanogaster

Saccharomyces cerevisiae

Caenorhabditis elegans

Escherichia coli

Bacteriophage A

Priones

B26. (5 6amnoB). IlpeacraBbre cede CUTYyalMIO, YTO B POAUJIBLHOM OT/AeJIeHUH 00JbHULBI IO
omulKe ObLJIM MOTEPSAHBI JOKYMEHTBI perucTpanuu poxaenns 4 nerei. ['pynnsl kpoBu
3THuX AeTeil mo cucreme ABO usBecTHbi: A, B, AB u O. UTo0b1 peminTh 3Ty npodiemy,
Y BcexX NpeanoJaraeMbiX poauTesei ObLJIM onpeaeeHbl TPYNIbI KPOBU (0THA TPETHEro
pedeHKka HAWTH He yAaJ10ch). Pe3yabTarhl NpUBeAeHbI B TA0JIMIIE.

01. (4 6aana). OnpeneanTe NPUHAAIEKHOCTH KAKI0T0 pedeHKA K CBOMM POAUTEISIM.

I/IsyqaeMLIe CCMbHU

['pymnmna KpoBH KakJ0ro U3

['pymnna kpoBu pebeHka

poauTenen
Pomutenu 1 Oreng AB
Marts O
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Ponurenn 2 Orent A
Marts O

Ponurenu 3 Oren HE U3BECTEH
Marsb A

Ponutenu 4 Orerng O
Marts 0]

02. (1 6a/n). Kakasi (kakue) rpynna KpoBH MOIJIa ObITh Y HEM3BECTHOI0 oTHA?

OTBeT BHECHTE B NpsAMOYIoJIbHHUK.

B27. (3 6aana). B Tabanue ciieBa nepeyncieHbl TEPMUHBI, IIHPOKO UCIOJIb3yeMble B
reHeTHKe MOMYJISHIA, a CIPaBa IaHbl YTBEPKACHHs, Kacalouuecs 3TUX TEPMHHOB.
HajiguTe npaBWibHbIE COYECTAHMS.

TepMuHbI

YT1BepKaeHus

1. Nubpennas
Jenpeccust

3aKkperisioTcs 01aronpusATCTBYIOMINE aAJJIENH U
ANMUMUHUPYIOTCS HEOJIaronpusTCTBYIOIINE.

2. TToTok reHoB

Takoe coOBITHE TPOUCXOIUT PEKO U TPUBOIUT K BO3PACTAHHIO
TeHETHYECKOr0 pa3Hoo0pas3usi BHYTPU CYOIOMYJISIIUN U MEXITY
HHUMU.

3. | Or6op

CreneHb pa3nuyuil BO3pacTaeT MeXAy CyOnoOmyIsusIMI 1
YMEHBILIAETCS] BHYTPU CYONOIY IS,

4. | AytOpennas
Jenpeccus

HaGmromaercst cHMKeHNE KU3HECTIOCOOHOCTH B PE3yJIbTaTe
BO3pacTaHHUsS TOMO3UTOTHOCTH, BO3PACTAET CTETICHD
AKCIPECCHH BPEIHBIX aJUIeel KaK CIICICTBHE CKPEIMBAHUN
MEXy OJIM3KOPOACTBEHHBIMU OpPraHU3MaMH.

5. | Hpetid renos

CHmxaercs HpI/ICHOCO6J'IeHHOCTB KakK pe3yJibTar CerH_[I/IBaHI/Iﬁ
MCKAY TCHCTUYCCKH PA3JIMYHBIMU OpraHU3MaMHU.
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6 MyTtanus F. | HaOGnronaercs cHUKEHHME CTENIEHH Pa3IuuUi MEXIy
CyONOnyJsAIMSIMU U YBEIUYEHUE BHYTPU CyONOIMyIALMIA.

Tepmun 1 2 3 4 5 6

OTtBeT

B28. (4 6as1a). B u3o/MpoBaHHOM oMy asiiuu Joaeil HacuuTbiBaeTcs: 8400 yesioBek.
Yacrora amiens I* cocraBasier 30%, yacToTa ajaeasn I® cocraBasier 10%.
HoacunraiiTe Ynciio Jroaei (a Takxke ux %), MMEIOIMX KaXKAYI0 U3 rpynn kposu: O, A,

B u AB.
['pymimer kpoBu Yucno nmroaeit (%)
[0)
A
B
AB

B29. (4 6anua). [IpeanonoxuM, 4To pa3InuMusa MexKAy KYKypy3o0ii ¢ BbicoToii cTedas 10 cm u
KYKYPY30ii ¢ BbICOTO# cTe0Js1 26 cM 00yCJI0BJIeHBI YeThIPbMSI IAPAMHU MOJIMMEPHbBIX
resHoB. Opranusmsl ¢ JuInHOMH cTedst 10 cM nmeroT renorun aabbeedd, a ¢ pimHoOM
credss 26 cm AABBCCDD.

01. (1 6a/r). Onpeneaure penorun F1, eciin M3BECTHO, YTO POAUTEIBCKUE PACTEHUS
umeroT BbicoTy 10 cM u 26 cm.

OTBeT: F1:

02. (1 6ana). Cxoibko GeHOTHNMHYECKUX KJIACCOB mosAiBUTCS B F2?

OTtBer: F2:

03. (1 6amr). Onpenenure ¢penorunsl B F2, eciu poaurteibckie pacTeHUs HMEIOT
BbIcOTY 10 cm m 26 cm.
Omeem:

04. (1 6ana). KakoBa noast pacrenuii B noromcree F2 Oyner umers credesib
BBICOTOH 18 cm?

Omeem:
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B30. (4 6aasa). Ha pucyHke moka3zaHo pacnpeieieHie KOHIEHTPAIUH NATH THIOTEeTHYeCKUX
0esakoB B dMOpuoHe Drosophila. Ilepennuii koHel Tejia SMOPHOHA MOKA3aH B JIEBOil
4acTH PUCYHKA, a 3aJHUH — B IpaBoii yacTu. [IpoaykTel reHoB A n B aktuBupyor

kcnpeccuio rena Q, a npoaykrsl renoB C u D — penpeccupyior ren Q.

Konuentparnus
Oenka |

[lepennuit koHel Tena 3aaHuii KOHel] Tena

Yactu Tena sMOpUOHA OT MEPEIHEr0 KOHIA K 33 JHEMY

Ecau onun u3 renos A, B, C, uam D Oyner myTupoBaH, rjae 0yaer 00HApYyKMBATbCS
Oesiox Q? BriOepuTe NpaBUJIBLHBIN OTBET U3 NPEAJI0KeHHbIX HIKE BAPDHAHTOB.

Xapakrep skcnpeccuu resa Q

MyTtanTHBI A

MyTtanTHBIN B

Myrtanthsiii C

MyTtanTHBI D

BapuanTtsl

I. Byaer o0HapyxkuBaThCsl B epeHeM KOHIe IMOPHOHA.

II. Bbyaer o0Hapy:KUBATbLCHA B 3aJlHEM KOHIIe SIMOPHOHA.

II1. be3 3HAYMTEILHBIX U3MEHEHHH.

IV. Dkcnpeccusi rena, KoAuMpywiero 0egok Q, 3HAYNTEILHO CHU3UTCS.

B31. (20ann1a). U3BecTHO, YTO M0J1 Y HEKOTOPBIX ABYIOMHBIX PACTEHHI1 MOKeT ONpeAeIsiThCs
reHeTH4eCKH, CXOAHBIM € ’KHBOTHBIMHU 00pa3om. 3yuuTe nouMnaouaHbie psabl AByX
pacTeHuii (1aBeJisi 4 CMOJIEBKH) M YCTAHOBHUTE, KAKOB Y HUX MeXaHU3M OIpe/ieIeHusl
noJia. BeiGepuTe npaBUJIbLHBIH OTBET H BIUIINTE €r0 HOMEP B MPAMOYTOJIbHUK.
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[laBens xkucibiii (Rumex acetosa) Cwmoneska (Silene latifolia)
T'enorun ITon I'enotun ITon

2A+2X Q 2A+2X Q
2A+X+Y ) 2A+X+Y 3
2A+X+H2Y 3 2A+X+H2Y 3
2A+X+3Y )
2AR2X+Y Q 2AR2X+Y 3
2AH2X+2Y Q
3A+X+H2Y 4
3A+XH3Y 3
3A+X+4Y 3
3A+2X Q4 3A+2X Q
3AR2X+Y Q4 3AR2X+Y 3
3AR2XH2Y Q3
3AR2X+3Y Q4
3A+3X Q 3A+3X Q
3A+H3X+Y Q 3A+H3X+Y 3
3A+3X+H2Y Q AA+X+Y )
4A+2X+2Y 3 4A+2X ?
AA+2X+3Y 3 AAH2X+Y 3
4AR2X+4Y 3 4AR2XH2Y 4
AA+3X Q4 AA+3X Q
4A+3X+Y Q4 4A+3X+Y 3
AA+3X+4Y Q4 4A+3X+2Y )
4A+4X Q 4A+4X Q
AAHAX+Y Q AAHAX+Y 3
4A+HAXH2Y Q 4A+HAXH2Y 4
5A+5X Q
6A+4X+4Y Q4

A - rartonHbINH HA0Op ayTOCOM
1. [Ton ompexenseTcs Kak y 4eloBeKa.

0 31 O\ L W

01. laBenb KUCIBIM.

02. CmoeBKa.

. Ilon onpexnensiercs Kak y 1po30(QHIIbL.
. Ilonm onpenensieTcsd Kak y MTHILIL.
. Ilos onpenensercs Kak y muen.
. Y IaHHBIX paCTEeHUHN X- XpOMOCOMA OIPEAEIAET MY>KCKOM 11011, a Y- XpOMOCOMa - )KEHCKHUH.
. Y-XpoMOCOMBI HEOOXOAUMOE U I0CTaTOYHOE YCIOBHUE JUIsl 00pa30BaHUs MY KCKHX I[BETKOB.
. ¥Y-XpoMOCOMa HE y4acCTBYET B OIIPEICIICHUH I10J1a.

. X-XpoMOcOMa HE y4acTBYET B OIPEIECIICHUN T10J1a.
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JkoJorug (5 sonpocon, 17 0a71710B).

B32. (3 6aana). Tpu npyna (1, 2 u 3) ucnoab30BaJIuCh 1JIA BbIPAllUBaHUsA PhIObI. B
omnpeaeeHHbINi MOMEHT BpeMeHH ObL1 MPOM3BeleH Y4eT YHCICHHOCTH PbIObI B KAXK/I0M
Npyay, a TaK:Ke MPOU3BeAeHO UX pacipenenenue mo 6 so3pactubim kiaaccam (I — VI)
(cm. mupamuasl 1,2 1 3).

VI

VI
v VI \%
v - v
I v 0|
[ \1n il / \ I

RN . / \\

1 2 3
Haiinure MPpaBHUIIBHOC YTBCPIKACHUC IJId KAXKAOTO U3 IIPYIO0B. OTBETHI BHECUTE B Ta6J'II/II_Iy.

A. Ilpyn ¢ n30BITOYHBIM BBIJIOBOM.

B. IIpyn ¢ u3bupatenbHbIM BBUIIOBOM MaJIbKOB.

C. IIpyn c HEZOCTaTOUHBIM BBIJIOBOM PBIOBI.

D. OBTpodHsIii npy 1.

E. IIpyx ¢ peryisipHbIM BBIJIOBOM PBIOBI.

F. Ilpyx ¢ u30bITOYHOI MYTHOCTBIO ¥ H30BITOYHBIM Pa3BUTHEM (PUTOIUIAHKTOHA.
G. Ilpya ¢ onTUManbHBIM COOTHOLLIEHUEM BO3PACTHBIX TPYIIIL.

IIpyn YrBepxaenue

B33. (2,5 6ana). Ha pucyHnke u300pakeHa NUIEeBas CeTh ONMpPeIeeHHO IKOCUCTEMbI, B
COCTaB KOTOPOil BXOAAT NATh BUAOB (A - E). CTpesikaMu moka3aHo HanpasJieHue
noToka 3Hepruu. CoorHecnuTe OYKBbBI ¢ ONMCAHUEM BH/I0B U pe3yJbTAT BHECHTE B

TaldJauIy:
(C)
(B)/ 3 \\ ©
/
(A) \
(D) _____—» PepyueHThI
[IpoayueHT
TpaBosaHbIN
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Bceesnueii

XUIHAK

B34. (8,5 6ana). IlpecHble BoJ0eMbI MOKHO Pa3eJMTh HA BOAHbIE CHCTEMbI CO CTOSTYEH
BO/I0#1 (JIEHTH4YeCKHUe = NMPY/bI U 03€pPa) U BOJAHbIE CHCTEMbI ¢ TeKYLIel BOA0M
(motnyeckne = pyunu U pexu). O0e rpynmnsl BoJ0eMOB Pa3in4alTcs KaK 1o
adnornyecknuMm axkropam, Tak 1 Mo ux guope u Ppayne.

01. (2,5 6aana). Haitaure cOOTBETCTBHE MEKAY XapPaAKTEPUCTHKAMHU BOJ0EMOB U MX
Tunamu. [IpaBuiibHbIe yTBEPKIEHUS OTMEThTE 3HAKOM «+».

XapakTepUCTUKU BOJIOEMOB. BoaHrle cucTeMBl

JJOTHYECCKHE JICHTHUYCCKHEC

BbricTpoe yMeHbIIeHHe MII0THOCTH CBETA C
BO3pAacTaHUEM IIyOUHBI.

HopmainbsHoe paccioeHue Temneparypsl
BOJIBI.

IIpucyrcTBUE HONTOKUBYIIUX IUIAHKTOHHBIX
COOOIIIECTB.

BrITAHYTOE TEIIO Y )KUBOTHBIX.

’KuBoTHBIE C MpUCOCKaMH

02. (3 6aaua). Pexn nMeroT X0po1o BbIpaskeHHbIN NPOo¢uJib pa3jIMYHbIX IapaMeTPOB
Ka4eCTBA BOAbI HA NPOTSKEHUH BCeil JVIMHbI. 3Ha4YeHUs MHOTHX IIapaMeTPOB
Ka4yecTBA BO/bI, B3ITOI B HCTOKE PeKH, OTJINYAIOTCS OT TAKOBBIX /151 00pa3loB
BO/bI, B3ATBIX B HI’KHEM T€YCHHH PEKH. YKAKUTE NMPEANoJaraeMy0 TeHICHIIUI0
M3MEHeHHsl onpe/eIeHHbIX IapaMeTPOB Ka4ecTBA BOAbI B HCTOKE PeKH H BO/IbI B
HHUKHEH YaCTH TeYeHHUsI PeKH C MOMOIIbI0 CHMBOJIOB « +) (YBeJIHYHUBAETCH),
«—» (yMeHbIIAEeTCHA) WIN «=» (He U3MEHSATCH).

HcTok pexu »  HuxHss 9acTh TeUeHUs: peku (YCThe)

A. Temnepatypa BOABI.

B. Copepxanue kucmopoaa.

C. MyTtHOCTS.
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D. KomngecTBO ocanka.

E. KonnyecTBO MUHEPAIBHBIX BEIIECTB.

F.  CkopocTth moToka.

03. (3 6anuia). I'paduk noka3pIBaeT H3MEPEHHbIE 3HAYECHUSI HEKOTOPBIX IapaMeTPOB
B/I0JIb TeueHHus peku (“KOHTHHYYM peku’’). OTHomenune P/R npeacrasiasier co6oii

OTHOLIEHME MPOAYKUHUH K AbIXaHHIO B IaHHOMN YaCTH PeKH. PasHoo6paaue
Pasmep vactuy

A-
10
1,0
P/R-oTHOLLIEHME 1,0 5
0,1 O ?3
S T S 2 0,01 )
N——” . .. \\\\

SRR 3.7 | o001 1

0,01 >

123456789 10 11 12

NUCTOK yCTbe

1 — P/R-oTHoOLLEHNE

2 — buonorunyeckoe pasHoobpasue

3 — cpepHuii pa3Mep YacTuIL, OpraHuKK

N3yuure rpaduk U 0oTBEeTHTE HA BONPOCHI, YKA3aB B KBAJIPATaX HYKHYI0 YacTh (4YaCTH) PeKH.
st oTBeTa MCnoJb3ylTe HM(POBbIe 0003HaYeHUs1 Ha rpaduke (1Mo ocu adcumce).

A. Kakwue yactu peku MOXKHO Ha3BaTh aBTOTPOPHBIMHE?

B. B kakux 9yactsx peku opraHu4eckuili Matepual (Hampumep, JUCThS JEPEBbEB) BAKEH
JUJIS1 KOHCYMEHTOB?

C. B Kakux 4acTsX peKH MOTYT OBITh HAl/IEHBI XUITHUKH?
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B35. (1 6amu). st Toro, 4To0bl OEHUTH Pa3Mep NMOMYJIALHMU OJHOTO U3 BHI0B BOJASAHBIX
“KYKOB B HEOOJILIIOM NPYyAy ObLJIO OTJIOBJEHO 30 IK3eMIJISIPOB, MX OMETWJIN, a 3aTeM
BBINIYCTHJIM UX 00paTHO B npyA. Yepe3 24 yaca cHoBa oT/1I0BH/IH 30 3K3eMILISIPOB H
m3ydmwiau ux. Cpeau oT/10BJIEHHBIX )KYKOB 0Ka3ajaoch 14 medennix. Paccunraiite pa3mep
NMOMNYJISIINHU KYKOB, YYUTBIBasI, YTO 32 3TO BpeMsl He POAMJIOCH U He MOrud.i0 HU OIHOTO
“KYKa, 1 HA O/INH U3 HUX He MUTPUPOBaJ. OTBET BHECUTE B MPAMOYT0JIbHHK.

B36. (4 6aana). I'paduk nokaspiBaeT NPOAYKTHBHOCTb BOJHOI 3KOCHCTEMbI, H3MEPEHHYIO B
¢IMHHLAX PACTBOPEHHOI0 KHCJIOPOJa, IPOM3BEACHHOI0 M MOIJIOIIEHHOI0 3eJICHBIMH
PacTeHUsIMM ¥ (POTOCHHTETHYECKHMH BOIOPOCISIMH.

Oo6o3nauenns: PS = ¢porocunres u R = gpixanue

30

20

PS R PS+R

PacTtBopeHHbIii kucrnopog (mr/n)
o

-20

N3yunte rpadguk U 0TBeThbTe Ha CJIeyIOLHe BONPOCHI, BIUCHIBasi 0TBEThI
B IPSIMOYTOJIbHUK:

01. (1 6a/ur). Kakasi M3 KOJIOHOK Ha rpadguke npeacTasiisieT YUCTYI0 NEPBHYHYIO

NPOAYKIUIO?

02. (3 6a1a). «IBeTeHne» BOA0EMOB MPOMCXOIUT /10 TOI0, IOKA YPOBEHb
NUTATEIbHBIX BellleCTB He Oy/eT UCTOLIEeH. 3aTeM BOAOPOCIU OTMHPAIOT U J1ajiee
HAYHMHAeTCs UX MUKPOOHOe pa3ioxeHue. Kak 3Tu npoueccsl MOryT NOBJIUSTH HA
napamerpsl PS u R?

02.1. (1 6a/u1). YTo mpou3oiiieT BO BpeMs «uBeTeHus» BogoeMmoB? Haiinure BepHoe
yTBep:K1eHHe U OTBET BHECUTE B MPSIMOYTOJIbHUK.

PS Oyzner yBenmuuBaThes, a R Oyner ymeHbImaThes.
PS 6yzner ymensiathes, a R Oyaer yBeauuuBaThes.
PS u R He n3meHnsThes.

PS + R Oyzer yBenuuuBarbcs.

PS + R Oyner ymenb1aThes.

6. PS + R ocTtanercs NOCTOSHHBIM.

SNk W=
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02.2. CHAT

02.3. CHAT

Bbuocucremaruka (2 sonpoca, 10 6a;1710B).

B37. (3 6aaua). Huke 1aH CIMCOK PO0OB HbIHE )KUBYIIHMX MilekonuTawmux. Onpeneanre, Ha
KAKHX KOHTHHEHTAX U CYOKOHTMHEHTAX OHU OOMTAIOT, U K KAKUM OTpsiiaM
NPHHAVIEKAT. YKA)KNTEe HOMepPa )KHBOTHBIX B COOTBETCTBYIOIIMX siYeiikax
Tabaun 01 u 02.

Poowt
Ursus (MenBennb)
Cebus (KanyuuH — nenkoxpocras 00e3bsiHa)
Pan (IlIumnanse)
Pongo (Opanryran)
Elephas (Ciion)
Macropus (Kenrypy)

SR Eal Rl il e

01. (1,8 6anna). KoHTHHEHTHI U CYOKOHTUHEHTBI.

ABcTpanus

CeBepHas Amepuka

Nunusa

Adpuka

EBpomna

Asuga

IOxnas Amepuka

02. (1,2 6amna). OTpsn

Marsupialia (Cymuatsie)

Proboscidea (Xo06oTHbIe)

Carnivora (XuIHbIe)

Primates (ITpumaTtsr)

B38. CHAT
B39. CHAT
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B40. (7 6ansoB). Ha pucynke nzodpaxeHn n3BecTHbiii Bam opranusm.

01. (1,2 6anna). YKaxKuTe €ro CHCTEMATHYECKOE MOJI0KeHHe, BHIOpaB He00X01UMbIe

IHMQPbI U3 NPEACTABICHHOIO CIIMCKA:

1 — Animalia
2 — Arthropoda
3 — Echinodermata

11 — Gastropoda
12 — Annelida
13 — Protozoa

4 — Mollusca 14 — Viviparus
5 — Fungi 15 — Hymenoptera
6 — Chilopoda 16 — domestica
7 — Insecta 17 — Arachnida
8 — melanogaster 18 — Cnidaria
9 — Plantae 19 — Diptera

10 — Apis 20 — fabae
HapcrtBo:
Tumn:
Kuace:
OTtpsn:
Pon:

Download from http://bioolimp.narod.ru

21 — Drosophila
22 — Aphis

23 — Leptinotarsa
24 — Coleoptera
25 — maculipennis
26 — Oligochaeta
27 — Lepidoptera
28 — Anopheles
29 — Locusta

30 — decemlineata.
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02. (1 6a/r). Ykaxure uudpy, COOTBETCTBYIOLIYI0 THIIY KOHEYHOCTEH ITOT0
HACEKOMOro.

1. I[IppIratensHbIE.
2. KonarenpHEIE.
3. [lnaBaTenbHbIE.

4. CobupatenbHbIE.
5. XoannpHEIE.
6. XBaraTebHELIE.

03. (1 6amn). Ilepeyncaurte noOCJaeA0BATEIBHOCTh CTPYKTYPHBIX 3JIEMEHTOB
KOHEYHOCTH 3TOr0 HACEKOMOI0 (HAYMHAA OT CaMbIX OJIM3KHMX K Tesly 3JIeMeHTOB).

A. benpo.
B. I'onens.
C. Beptayr.

D. Ta3uk.
E. Jlamnka.

04. (1 6a/1). YKa:kute nuppy, COOTBETCTBYIOIIYI0 THIIY POTOBOI0 annapara 3Toro
HACEKOMOT0.

1. Kontome-cocyuui.
2. JInmxymmid.

3. I'pe3yuuii.
4. Cocyuui.
05. (1 6anu). HaiiguTe opranpl APyrux OpraHu3MoB, TOMOJIOTHYHbIE KPbLIbIM
paccmoTpeHHoro Bamu Hacekomoro.

. Kpbuibst BOpoOBst

. XKalps!I paxa.

KpbLibs jieTyuyel MbIIIH.
CHNUHHOM MIaBHUK PHIOBIL.

. I'pyaHO# m1aBHUK PHIOHI.

. Hankpbuibst Konopaackoro xyka
KoneuHocTu nsrymkmu.

NO LR WL

06. (0,8 6an1a). Ykaxxure B Tad/aMLe 1JI OTBETOB CTAMHU PA3BUTHSA ITOI0 HACEKOMOI0O
B COOTBETCTBHM C NMPHBEIEHHBIMI HA PUCYHKe OYKBEHHBIMHU 0003HAYEHUSIMH.

1. Cnopornucra. 5. Nmaro.
2. Sino. 6. Penus.

3. I'paadoB my3bIpexk. 7. Kyxouka.
4. JInunHka. 8. ®uHHa.
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07. (1 6aau). KakoBo 3HaueHue 1JIs1 YeJIOBeKa paccMoTpeHHoro Bamu Buna?

. Ilapa3uTt uenoBeka v JKUBOTHBIX.
. Bpenurens 3epHOBBIX KYJIBTYD.

. DHTOMOAr.

1

2

3. OOBEKT reHETUYECKUX HCCIIETOBAHMIA.

4

5. Ilepenocunk Bo30yaUTENsI COHHOM OOJIE3HH YeIOBEKa.
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14-th International Biology Olympiad
Minsk - Belarus,
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THEORETICAL TEST

Dear competitors!
You will have 4.5 hours for answering all the task®f parts A and B. Tasks for
part A haveonly one correct answer. You have to mark it by filling imetcircle

opposite the test number on wueswer sheetAnswers written in the question paper

will not be taken into account.

Tasks forpart B may haveseveral (more than onelorrect answers. You must fill

them in theanswer sheet part B The marks for the questions mdirt B depend on

the number and complexity of the questions.. Thekaare shown in the text.

Be attentive while filling in the answer sheet. Malsure the correct circle
corresponding to the appropriate question is filledAny corrections imanswer
sheetshould be avoided!

Note there are some questions which are marked FFKDPDo Not answer these.
Please read all possible answers before attemgimguestion, as many questions

continue over from one page to the next page.



PART A

Cell Biology (14 guestions, 20 points).

Al. (1 point). List the following proteins in the ader of decreasing evolutionary

conservativeness of their primary structure:

1.

2.

Somatotropin.
Catalytic subunit of a DNA — polymerase.
Histone H1.

Prolamines (storage proteins of cereals).

moQoO wp
l—\.b_ool\)l—\
NP NDWA
WN PR P W
bbb

A2. (1 point). What is the common feature of amincacids encoded by codonXUX, whereX

is any base, U is uracil?

A. Hydrophobicity.

B. Positive charge.

C. Negative charge.

D. Sulfur in the side chain.
E. No common feature.

A3. (1 point). A denatured polypeptide chain contaiing amino acids of different chemical

properties is shown in the figure.

B

=1

Amino acid properties:

A and E: Have negatively charged sideB: With many electropositive atoms.

groups.

C and F: Have hydrophobic side

groups.

D: With many electronegative atoms.
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If renatured, the most stable configuration ofabeve polypeptide in the cytoplasmic environment

will be:

A4. (1 point). Nucleoside phosphates can be interpephorylated enzymatically. Which one of

the following reactions is impossible?

A. ADP + ADP = AMP + ATP.
B. AMP + GTP = ADP + GDP.
C. ATP + GDP = ADP + GTP.
D. ATP + UMP = ADP + UDP.
E. ADP + AMP = ATP + adenosine.

A5. (1 point). Which nucleotides predominate in thegenome of extremely thermophilic

bacteria Thermus aquaticusin comparison toE.coli?

moOw>
—|CDOOJ>

T
T
-A.
-C

-G

A6. (2 points). Define from reaction written below:

HOOC HOOC

COOH COOH



A6.1. (1 point). To which class does the enzyme clgtang the reaction of formation of

succinic acid (Succinate) from fumaric acid (Fumarge) belong?

A. Isomerase.

B. Dehydrogenase.(Oxidoreductases)
C. Hydrolase.

D. Synthase.

E. Transferase.

AB6. 2. (1 point). The coenzyme of this reaction it& derivative of which vitamin?

A. B; -thiamine

B. B,. - riboflavin

C. Bs. - pyridoxalphosphate
D. B;2. - cyancobalamine
E. B.. — folic acid

SKIPPED



A8. (1 point). Lactobacilli lack electron transport chain. However, under spdal
circumstances, up to 50% of ATP is synthesized by embrane-linked H" - ATPase.
What are the circumstances to generate a proton gcaent to drive ATP formation
mechanism.?

1. If the concentration of lactic acid is highetthe cell than it is in the medium.
2. If the concentration of lactic acid is lowerthe cell than it is in the medium.
3. Uniport (unidirectional)of lactic acid.

4. Symport (both in or both out) of lactic acid kvk".

5. Antiport (one in and one out) of lactic acid wi".

moOw»
MNP PR
oo w

A9. (3 points). The lactose operon d&.coli consists of three genes:
lacZ encode$3-galactosidase,
lacY encodes galactosidepermease which carries out lasé transport to the cell,
lacA encodes galactoside-transacetylase.
Lac operon is under the control of Lacl (repressor)which is inactive in the presence of
lactose (inductor). There is a wide diversity of th chemical lactose analogs, for example:

Orthonitrophenyl- B-D-galactoside (ONPG) -is a substrate forp-galactosidase but not an

inductor. The product of this reaction orthonitrophenol is toxic for a cell.

Isopropyl-B-D-thiogalactoside (IPTG)- is an inductor but not a substrate for3-galactosidase.

Phenyl{f3-D-galactoside (PG) is a substrate forf3-galactosidaseéut not an inducer. The

products of its hydrolysis are nontoxic for a cell.

A9.1. (1 point). Which cells will grow in the mediun with PG as the only source of

carbon and energy?



A.lacl ".
B.lacZ .
C.lacy .
D.lacZ lacy .
E.lacl ~ lacZ".

A9.2. (1 point). Will these cells grow in the medm with ONPG?

A. Yes.
B. No.

A9.3. (1 point). Galactose is a toxic compound frfthe cells which have galE mutation.
Which cells with this mutation will grow in the IPT G+PG medium (with arabinose
as an additional source of carbon and energy avaibde)?

A. lacl .
B.lacZ .

C.lacA".
D.lacl ~ lacA".

A10. ( 2 points). A protein synthesis assay was c¢ad out in vitro. A polyribonucleotide
containing U and C in proportion 1:5 (positions ofU and C are random) was used as a
template. Which amino acids and in what proportionswill be incorporated into the

synthesized polypeptide molecules?

A. 1Phe : 5Pro : 3Leu.
B.1Leu : 1Pro: 1Ser: 1Phe.
C.1Phe : 5Ser : 5Pro : 5Leu.
D. 1Phe : 25Pro : 5Ser : 5Leu.

E. 5Leu : 5Pro.

For questionsll and 12 use the table of genetic code at the i@igig of the question paper.
All. (3 points). The strand of DNA molecule isolatefrom E. coli bacteria has sequence:'5-
GTAGCCTACCCATAGG — 3. Assume that an mRNA is transcribed from the
corresponding double-stranded DNA, the template sand being complementary

to the strand isolated.



All.1. (1 point). What is the sequence of this mMRNA

A. 3 - CAUCGGAUGGGUAUCC - 5.
B. 5 — GUAGCCUACCCAUAGG - 3.
C.5 - GARAUACCCAUCCGAUG - 3.
D.5 - CACAGAUACCCAGAUG - 3.

Al11.2. (1 point). Which peptide will be synthesized its translation begins precisely at

5'— end of this mMRNA? (Assume that start codon is naequired).

A.-Gly - Tyr - Pro - Ala — Asp.
B. - His - Arg - Met - Gly — lle.
C.-Val - Ala - Tyr — Pro.

D. - His - Arg - Tyr - Pro — Ala.

A11.3. (1 point). When tRNA" separates from ribosome, which tRNA will bind next?

A. tRNA™".
B. tRNA™,
C. tRNA".
D. tRNAMY,
E. tRNA™S,

Al2. (1 point). The transcriptional activity of which kind of RNA polymerase in
eukaryotes can be seen by using a light microscopeithout any methods of

colouration)?

RNA-polymerase I.
RNA-polymerase Il.
RNA-polymerase lII.
Primase.

Impossible to determine.

monwp

A13. (1 point). Phalloidin, a very toxic compound lated from the mushroomAmanita
phalloides has a very high affinity for actin polymers. Phabidin can be marked by
covalently linking it to a fluorescent molecule, ke fluorescein, without affecting its
affinity properties.

If a microscopic slide with methanol-fixed spernsiained with a reagent containing

fluorescein-marked phalloidin (excess reagent beiaghed away), which part of the



spermatozoids will be glowing under a fluorescemieroscope?
A. Acrosome.
B. Flagellum.
C. Head.
D. Mitochondria.
E. Whole spermatozoid.

Al4. (2 points). On the basis of the following experimeal facts, decide which of the four
models (A, B,C or D) of Bax and Bcl-2 proteins’ action in regulaion of programmed
cell death (apoptosis) is correct.

Experimental facts:
= Mice with inactivated bcl-2 gene had a high ratadptosis in various tissues, which
could be corrected by the absence of Bax protein.
= Bax gene in a single genome copy was able to paymbptosis in the absence of

Bcl-2 protein.

= However, bcl-2 gene suppressed apoptosis in thenabsof Bax protein.

@ Apoptosis Apoptosis @ Apoptosis @ Apoptosis

Bax _|T Bel 2 _|T T T Bel2—]

Bcl-2 Bax Bax Bcl-2 Bax

T - activation ‘ - inhihition

A. Bax protein inhibits the action of Bcl-2 proteimhich blocks apoptosis
(look at A in the figure).

B. Bcl-2 protein is an inhibitor of Bax protein, igh promotes apoptosis
(look at B in the figure).

C. Bcl-2 and Bax proteins act independently, rasglin either survival or death,
(look at C in the figure).

D. Bcl-2 protein blocks inhibitory action of Baxqtein on apoptosis

(look at D in the figure).



Plant anatomy and physiology(10 questions, 12 points).

A15. (1 point). If the vascular system of a plantandril is represented by the only one
closed collateral (xylem & phloem are touching) badle, the tendril is formed by the

metamorphosis of which organ?

A. Shoot.

B. Leaf.

C. Stem.

D. Root.

E. Impossible to determine.

Al6. (1 point). A transverse microscopic section @& spruce needle leaf is shown in the

diagram below. Which roman numerals indicates theipper surface of the leaf?

s
8
]
S
4

K|

A. land Il
B. lland IV.
C. land Il
D. lll and IV.
E. Il and lIl.

A17. (1 point). The endosperm in conifers developsoim:
A. The central nucleus resulting from double ferdtion.
B. The ovule after fertilization.
C. The megaspore before fertilization.
D. The megaspore after fertilization.

E. The megasporangium cells before fertilization.



SKIPPED

A19. (1 point). Which is the correct rank order of he pH value in cytosol (1), chloroplast

stroma (2) the inside of thylakoids (3) in plant cés exposed to light:
A. 1>2>3.
B. 1>3>2.
C. 2>1>3.

D. 2>3>1.
E. 3>1>2.

A20. (1 point). Spirogyrafilaments were placed in a medium, in which stric{obligate)
aerobic bacteria were incubated without access taxggen for some time. Then part of

the spirogyra filament was illuminated with a narrow beam, which passed through a

prism to obtain a spectrum (see figure below).

400 500 600 700 gowavelength\, nm

In which parts of the filament will the greatest cacentration of bacteria be observed?

10
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A21. (2 points). Plants of wild type corn whose Raisco function was normal were

compared with a mutant corn variety whose Rubiscosi not able to catalyze an oxygenation

reaction. Which of the following statements regardig the photosynthetic capacity

of this mutant corn and the wild type is correct anl why would it be correct?

Assume the same temperature conditions.

Photosynthetic capacity of the Reason
mutant
A. It would show much lower capacity | Rubisco in the bundle sheath cell loses its

compared to the wild type.

oxygen fixation capacity.

B. | It would show much lower capacity
compared to the wild type.

Rubisco in the bundle sheath cell loses its
carbon dioxide fixation capacity.

C. | It would show much higher capacity
compared to the wild type.

Since mesophyll cells photorespire,
photosynthetic capacity of the mutant would
not be affected by this mutation.

D. | It would show the same capacity as

Since mesophyll cells photorespire,

the wild type. photosynthetic capacity of the mutant would
not be affected by this mutation.
E. It would show the same capacity as | Since CQ concentration in the bundle sheath
the wild type. cells is high enough, both wild type and muta

corn do not photorespire.

Nt
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A22. (2 points). Photosynthesis in plants is depdeant on temperature (T) and light intensity

(L). The following graphs show the results of measaments of CG, consumption for
three plants of the same species under differenglnt intensities. Which combination of
statements concerning limiting factors in the tempe@ture ranges (1) -5 °C to 0°C and
(1) +20 °C to + 30°C is correct under the light irtensity used?

light intensity

4 4-fold
CO,-consumption

2-fold

1-fold

-5 0 5 10 15 20 25 30
temperature (C)

Temperature range from
—5to 0°C
0

Temperature range from
+20 to +30°C
(1)

T and
L limiting factor.

TandL
not limiting factor.

T limiting, T not limiting,
L not limiting. L limiting.
T limiting, T limiting,
L not limiting. L not limiting.
T not limiting, T limiting,
L limiting. L not limiting.

None of the above combinations is correct
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A23. (1 point). The result of an experiment whicluses guard cell protoplasts of

Vicia fabais given below. Protoplasts were incubated in a spension medium with
isotonic osmotic pressure. After 30 min under satwating red light they were irradiated
with blue light for 30 sec. During the experimentm which the protoplasts were cultured

the pH of the medium was monitored.

Bazic
Blue Light

pH l

af the
rmedium

] | ] i L ]

G @ 10 20 30 40 S0 60
Time(min)

What would be the most plausible conclusion baseddhe above results?

A. Blue light may help guard cells to take up pratdrom outside into the cell.
B. Blue light may enhance the ability of guard ¢l pump protons out of the cell.

C. Blue light may be a very effective wavelengthigiit for the respiration of the
guard cells.

D. Blue light may activate all of the protoplasisgive away their energy.
E. Not only blue light but also other wavelengthfi$ight may help guard

cells to transfer protons.



14
A24. (1 point). If an oat coleoptile deprived of & epidermis is placed in a physiological

solution with pH = 5.0, relatively fast lengtheningof the coleoptile occurs. The action of which

hormone does this experiment imitate?

A. Auxin.

B. Gibberellic Acid
C. Cytokinins.

D. Ethylene.

E. Abscisic Acid
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Animal Anatomy & Physiology (10 questions, 12 points).

A25. (1 point). In which animals is the volume of the lags relatively constant during all

the stages of ventilation (breathing)?

A. In insects.

B. In birds.

C. In mammals.
D. In reptiles.

A26. (1 point). During the blood flow from the venticle to atrium in fishes, how does the

pressure change?

A - Atrium.
V - Ventricle.
P - Pressure.
A p B
V A \/ A
V A V A
E.
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A27. (1 point). A branched axon is stimulated at th site ‘1’ (see figure below). The excitation
is transferred from site ‘1’ to ‘2’ and then to ‘3’ and ‘4’. The excitation is measured at

these sites. Which statement of impulse frequenciéiy measured at these sites is correct?

13
11 12

14

A. 1(1) > 1(2) > I(3), I(3) = 1(4), I(3) + 1(4) =(2).

B. I(1) > 1(2) > 1(3), I(3) = 1(4), 1(3) x 1(4) 3(2).

C.1(2) <1(2) < 1(3), I(3) = I(4).

D. 1(1) = 1(2) > I(3), I(3) = 1(4), I(3) + I(4) =(R).

E. I(1) =1(2) = 1(3) = I(4).

A28. (1 point). Drosophilaflies homozygous for theshakemutation are extremely sensitive to

diethyl ether that causes convulsions in homozygoursdividuals. Convulsions are caused
by abnormalities in nerve impulse conduction. (segraph below). The function of which

structures is impaired in theshakemutations?

mV

wild type

A. N& -channels.
B. K" -channels.

C. Cd&"-channels.
D. K'/Na" -ATPase.

E.H"-pump.
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A29. (1 point). Daily changes in the concentrationf which hormone are represented by

the following graph?

mkE/mi
40 1

Arrows indicate the time
of food consumption.

30 femmdmmmchemeee et e
204

10 %

0 T T T T T T 1
15 18 21 24
time, h
A. Thyroxine
B. Glucagon.

. Insulin.

o O

. Cortisol.

E. Parathormone.

A30. (1 point). Thyroiditis is an autoimmune diseas, which is caused by the hyperactivity of
the thyroid gland. In this disease the TSH (thyroidstimulation hormone) concentration
in the blood is below normal. Antibody binding to lormone receptor sites may activate
or block the receptor.

The cause of this disease is the binding of autoimme antibodies to:

A. Thyroxin receptors.
B. Thyroxin.

C. TSH receptors.
D.TSH.

E. Thyreoliberin receptors.
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A31. (3 points). There are two recessive mutatiorab and db” in mice. These mutations cause
the same phenotype: obesity, adipose tissue hypephy and predisposition to obesity
related diseases (hypertension, physiologicdiabetes insipidusnd so on). The
mutations are not linked. Three experiments of parhiosis (surgically joining blood
circulation systems of two mice with different gentypes) were carried out to define the
roles of the products of these genes in weight relgion. Two weeks after the parabiosis,

the weight of each mouse was determined (see table)

ob/ob- + wt do/do-  + wf ob/ob™ + db/db
Weight | Loss of Without Without Loss of | Loss of Without
weight changes changes weight | weight changes

A31.1 (1 point). What is the consequence of theb gene:

A. Peptide hormone favouring obesity.

B. Peptide hormone favouring loss of weight.
C. Hormone receptor favouring obesity.

D. Hormone receptor favouring loss of weight.

E. Nonpeptide hormone favouring obesity.

A31.2.(1 point). What is the consequence of thab gene:
A Peptide hormone favouring obesity.
B. Peptide hormone favouring loss of weight.
C. Hormone receptor favouring obesity.
D. Hormone receptor favouring loss of weight.

E. Nonpeptyde hormone favouring obesity.
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A31.3.(1 point). What segregation by phenotype will beeen in F, after interbreeding of
individuals with the genotypesob / ob and db / db™

A.9:3:3:1.
B.9:7.
C. 15:1.
D. 1:2:1.
E. 3:1.

A32. (1 point). If four gold rods are implanted in a tibia-bone of a newborn rat (as

shown in the figure), the distances between whiclf these rods will be_maximallyaltered

with growth?

A | 4
P%/&;f

3

——

-

A.1and 2.
B. 2 and 3.
C.3and 4.
D.3and 1.

SKIPPED



A34. (1 point). The major difference between humorammunity and cellular immunity
is that:

A. Humoral immunity is non-specific, whereas caluimmunity is specific for a
particular antigen.

B. Only humoral immunity is a function of lymphoegt

C. Humoral immunity cannot function independenitlys always activated by
cellular immunity.

D. Humoral immunity acts against free-floating getis, whereas cellular
immunity works predominantly against pathogens tizate entered body cells.

E. Only humoral immunity displays immunological mam

20
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Ethology (2 guestions, 2 points).

A35. (1 point). Which of the following cases resulh optimal conditioning (Pavlovian)?
A. Unconditional stimulus is delivered before cormudfil stimulus and unconditional
stimulus is stronger than conditional stimulus.

B. Unconditional stimulus delivered before condiibstimulus and unconditional
stimulus is weaker than conditional stimulus.

C. Conditional stimulus starts delivered uncondisbrstimulus and conditional
stimulus is stronger than unconditional stimulus.

D. Conditional stimulus starts delivered unconaiéib stimulus and conditional
stimulus weaker than unconditional stimulus.

A36. (1 point). The cuckoo Cuculus canorug and its hosts is a well studied system of
co-evolution as a long never ending process. A cumk lays its eggs in the nest of small
passerines RPasseriformeys The cuckoo and its hosts have adopted differebehaviours
that result from the co-evolution between them.

Which combination of the following statements (1 6) are true?

1. The hosts lay their eggs in the afternoon.
2. The cuckoo eats ant eggs.
3. The host is aggressive towards a cuckoo.
4. The cuckoo eggs do not mimic the host’s eggs.
5. The cuckoo is aggressive towards a host.
6. The cuckoo tries to avoid being seen in the hest.
A. 3 and 6.
B. 4 and 6.
C. 2 and 3.

D. 1 and 5.
E. 4 and 2.
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Genetics (10 questions, 12 points).

A37. (1 point). In birds, for instance chickens, seis determined by a combination of sex
chromosomes Z and W. At an early age it is difficalto determine their sex. However, it
is commercially very important to distinguish malesand females at this age. Using a
genetic marker, it is possible to conduct such cress so that sex will be determined by
phenotypic expression of the marker gene. On whicthromosome must the marker gene

() be located and which crossing allows discrimin@on of the males from females (11)?

Marker gene localization (I) Crossing (Il)

A. | On Z chromosome. Female with recessive phematyprossed with a male
homozygous for dominant allele.

B. | On W chromosome. Female with recessive phenotype is crossed witiala m
homozygous for dominant allele.

C. | On Z chromosome. Female with dominant phenotype is crossed with & ma
homozygous for recessive allele.

D. | On an autosome. Female with recessive phenotype is crossed witiala m
heterozygote.

E. | OnY chromosome. Female with dominant phenotype is crossed with & ma
heterozygote.

A38. (1 point). &cdegenes are closely linked on thE. coli chromosome.Short deletions
within this region lead to the loss of some gendsor example:
deletionl — bdegenes
deletion2 —acgenes
deletion3 — abdgenes

What is the gene order on the genetic map oEtheolichromosome?



23

mooOm>»

Do OdT

SO TH O
o

A39. (2 points). According to the model proposed fdloral organization, each whorl is
determined by a unique combination of three genesamely, A, B and C.
It has been shown that genes A and C mutually repss each other. The expression pattern

of these genes in wild type flowers is shown below.

S P St C s 't i
. sepal formation
<‘:.. P: petal formation

m . St: stamen formation
C: carpel formation
o | 1l
1 2 3 4

whorls of flower

gene activity

A39.1. (1 point). The morphology of flower that laks the functional gene A will be:

A St C )
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A39.2.(1 point). The whorls of a flower that lacks the functional gae C will be:

A. [ C P St P)

SKIPPED
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SKIPPED

A41. (1 point). In humans PKU (phenylketonuria) is alisease caused by an enzyme
dysfunction at step A in the following simplified reaction sequence, and AKU
(alkaptonuria) is due to an enzyme inefficiency irone of the steps summarized as step B

here:

. A . B
Phenylalanine___,  tyrosine__,, > p CO2+H0
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A person with PKU marries a person with AKU. What are the expected phenotypes for

their children? Note: both diseases (PKU and AKUare not sex linked. Both parents are not

heterozygous.

A. All children will be ill.
B. All children will be normal
C. Half of their children will have PKU, but thehatr half will be normal.

D. Half of their children will have AKU, but the loér half will be normal.

A42. (1 point). The figure shows the results of et&rophoresis of PCR-amplified DNA
fragments obtained from members of a single familymother (1), father (2) and 9
children. Father and 6 children (3, 5, 7, 8, 10, 3in this family have symptoms of
Huntington’s disease (HD). Father first showed symims of the disease after he was
40 years old; the onset age of the disease in chéd is shown in the figure near

corresponding DNA fragments. What is the probabiliy of 4th, 6th and 9th child in

this family falling ill with the disease?

L T T T 1T T 1T 1
‘ N NON N NON I
1 2 3 4 5 6 7 8 9 mmn
5 100
1 - (CAG),
— 26 14
- — 30

A. Child 4 and child 9 are healthy and will nevevelep Huntington’s disease,
whereas child 6 has high probability of developimg disease.
B. Short PCR fragments correspond to appearanc®dttn early age.

C. Child 4, child 6 and child 9 all have chancedewelop HD at an older age.
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D. There is no correlation between the age of ohdvith disease symptoms and the
rate of migration of PCR-amplified fragments.
E. Huntington disease is an infectious disease fim&enost children of the family

must be ill.

A43. (1 point). The long corolla of tobacco is inhé&ed as a recessive monogenic characteristic.
If in a natural population 49% of plants have a lorg corolla, what is the probability that
the result of test crossing plants with a short calla from this population in F; will have
uniformity of progeny?

A. 82,4 %.
B. 51 %.
C. 30 %.
D. 17,7 %.
E. 42 %.

A44. (1 point). In a genetically balanced populatiomvolving alleles T and t. 51 % of the
individuals show the dominant phenotype. Suddenlyhie living conditions change
causing death of all recessive individuals befordaéy reach maturity. After this,
conditions return to normality. What will be the frequency of allele t after one
generation?

A. 0,41.

B. 0,3.

C. Impossible to determine.
D. 0,7.

E. 0,58.

A45. (1 point). On land the process of evolution paeeds faster than in the sea, because:

A. Life started in the sea.
B. Selection pressure is higher in the sea sowuagyis more difficult.
C. More fossils are found in depositions of the sea

D. Living conditions in the sea are more stable.



SKIPPEL
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Ecology (8 questions, 10 points).

A47. (3 points). The shell of the land snail showariation in both colour and banding
pattern. In order to construct a 5-figure bandingformula, bands are numbered
from the top of the largest whorl, as shown in theliagram. ‘0O’ is used to represent

the absence of a band and square brackets indicatee fusion of two bands.

g & W N =

(banding formula =123 45)

=

pink

brown brown

A47.1.(1 point). Using the appropriate letter, indicatethe banding formula of shell S.

A. 030[45].
B. 03045.
C. 02045.
D. 003[45].
A47.2.(1 point). Thrushes (which have good colour visigrsmash the shells of land
shails against stones (anvils) in order to feed dhe soft inner body. If snail types

P, Q, R and S began in equal numbers in a habitaf grassland, which would be
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the most popular among birds?

o0 >
»HO T

A47.3.(1 point). A survey of broken shells collected frm thrush anvils amongst dead
beech leaves in a woodland area was carried out. &ict which of the following

sets of results was obtained.

Options Broken shells of each type (%)
P Q R S
A. 13 33 1 5
B. 11 1 34 6
C. 5 1 14 32
D. 6 21 20 5

A48. (1 point). Which combination of the following statements, refeing to the process of

ecological succession, is correct?

1.  Nutrient availability generally increases.

2.  Species diversity decreases as the processgpifice

3. A new group of plant species achieves dominanee time and ousts the previous
species.

4.  The height and biomass of the vegetation usuathgases as the process proceeds.

5.  Each group of species modifies the habitat ngaitimore favourable for other species.

moow>
PR wNE
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A49. (1 point). Which matching of factors influencng the growth of a population is correct?

Factors depending on the Factors independent of the population’s
population’s density. density.

A. |Development of territories, Wind, parasites, light.

cannibalism.
B. | Migration, amount of food. Temperature, crowding factor.
C. | Development of territories, Humidity, wind, light.

temperature.
D. |Overcrowding factor, light. Wind, quality of the soil.
E. | Parasites, predators. Quality of the soil, humidity.

A50. (1 point). A typical feature of the climax stge of an ecological succession is:

A. The ecosystem is very stable
B. The increase of biomass is at its maximum.
C. The number of plant and animal species consinoiéncrease.
D. The net production of the ecosystem has reméhali regular differences from
year to year.
A51. (1 point). In ecological pyramids, normally eah higher trophic level is smaller. Possible
exceptions leading to inverted pyramids are:
l. A pyramid of numbers with one big producer.
II. A pyramid of mass when producers have a veoytdife cycle.

lll. A pyramid of energy in extremly hot ecosystems

Which combination is correct?
A. Only land II.

B. Only Il and III.
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C. Only I and lI.

D. |, Il and Il

E. None of these.

A52. (1 point).You and your family are stranded on a remote islandvith one cow and a large
stock of wheat for cow food. To obtain the highestmount of energy and survive for the
longest period of time, you should:

A. Feed the wheat to the cow, then drink the milk.
B. Eat the cow, then eat the wheat.
C. Feed the wheat to the cow, drink the milk, teahthe cow.

D. Drink the milk, eat the cow when milk productioeases, then eat the wheat.

A53. (1 point). If an area has a total energy, Kin the sunlight available, the net energy

productivity of the fourth trophic level in the area is roughly:

A. 102 xK
B.10° xK
C.107 xK
D. 10" xK
E.10° xK
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A54. (1 point). Assume first that the graph belowlsows the changes in two populations of

herbivores in a grassy field. A possible reason fadhese changes is that:

No. of
organisms B

\%

Time

A. All of the plant population in this habitat deesed.

B. Population B competed more successfully for fiah did population A.
C. Population A produced more offspring than popoieB did.

D. Population A consumed the members of populdion

E. Over time, both populations will have the sawerage number.
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Biosystematicg(6 questions, 6 points).

A55. (1 point). To assign ascidia to subphylurdrochordatait is necessary to
know the features of the larval stage of ascidia. Yich is the correct combination of

statements I-1V ?

l. They possess a notochord in the larval stage.
[I.  They are highly specialised.
lll.  They possess a hollow dorsal neural tube, Winicmetamorphosis is reduced.

IV. They possess a propulsive tail, pharynx anadnal slits

Al

B. Il

C.land Il

D. |, lll and IV.
E. land Ill.

A56. (1 point). Which are the characteristics oCnidaria ?

A. Oceanic/marine or freshwater, mainly predators.

B. Only oceanic/marine, mainly predators.

C. Oceanic/marine or freshwater, filter feeding.
D. Only oceanic/marine, always filter feeding.
E. Only freshwater, predators or parasites.

A57. (1 point).Which of the following statements can be used asidence to prove the close
evolutionary relationship between PhylumAnnelida and Phylum Mollusca?
A. Both of them have bodies with bilateral symmetry
B. Their digestive systems have similar parts.
C. Their bodies consist of similar tegmata (segsjent
D. Both of them have a closed circulatory system.

E. Many molluscs and marine annelids have a trdotigplarva in their life cycle.



A58. (1 point). Zoologists place chordates and ectoderms on one major branch of the
animal phylogenetic tree, and molluscs, annelidsnd arthropods on another major
branch. Which of the following is a basis for thisseparation?

A. Whether or not the animals have skeletons.
B. What type of symmetry they exhibit.
C. Whether or not the animals have a body cavity.

D. How the body cavity is formed.

E. Whether or not the animals are segmented.




AG60. (1 point). There are five species (K, L, M, NQ) in a single family. They belong to the

36

same genus. The table lists data concerning the mence or absence of six features in these

species:

Species Features

1 3| 4] 5
K. + + +| +
L. — - -] +
M. + i
N. — - - -
0. + +| o+ —

Based on the assumption that the most probablenseltd phylogenetic development

is that which required the least number of evolnéiny changes, indicate the species

that is the most probable ancestor of species O.

A. K
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PART B

Cell biology (10 guestions, 51 points).

B1. (6 points).lt is known that ribosomes of cytoplasm, ribosomesf endoplasmic reticulum
(ER) and mitochondrial ribosomes take part in proten biosynthesis. Write the numbers

of the proteins in the list below in the correct b&, according to the site of their synthesis.

1. Elastin 5. Glycogen synthase 9. Prothrombin

2. Collagen 6. Receptors for glucagon 10. Keratin

3. Somatotropin 7. Casein 11. Lactate dehydrogenase
4. Actin 8. Phosphofructokinase 12. Tubulin

Answers:

ER-bounded ribosomes

Cytoplasmic ribosomes

Mitochondrial ribosomes

B2. (9 points). The Human condition albinism is inherited in the autosonal recessive manner
(see figure). The cause of this condition amutation from wild type allele A to recessive
allele a, which introduces a stop codon into the middle ahe gene, resulting in a shortened
polypeptide. The mutation also introduces a new tayet site for a restriction enzyme, which

makes it possible to detect mutated genes by resttion mapping.
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¥ - cutting site for restriction enzyme

i - stop codon
Task:
Depict the expected results of Southern-, Northéhkfestern-blot hybridization analyses of all
genotypesda, Aa, AA). Results of Southern-blot hybridization shoulddepicted according to the
length of the largest restriction fragment (11 &byl length markers shown to the left of each
Southern-blot hybridization lane. Markers have acdly with the length of DNA fragments.

Results of Northern- and Western-blot hybridizattould be depicted without scale, but taking

into account the respective positions of diffenestriction fragments for different genotypes.
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B3. (3 points). Three human-mouse hybrid cell linesave been created (X, Y and Z). The

table below summarizes their characteristics. Eachell line has several human chromosomes

carrying genes coding for particular enzymes.

Human chromosome or enzyme Line X LineY Line Z
Chromosome 3 - + —
Chromosome 7 - + +
Chromosome 9 - - +
Chromosome 11 + + -
Chromosome 15 + - _
Chromosome 18 + + +
Chromosome 20 + - +
Glutathione reductase + + _
Malate dehydrogenase + - -
Galactokinase - + +

Identify by giving the number, the human chromosdaha carries the gene of each enzyme.

Answers:

Gene of Enzyme A. Chromosome
number

Glutathione reductase

Malate dehydrogenase

Galactokinase

B4. (3 points). Two independent mutations event @ DNA segment lead to the following
results. Mark the type(s) of mutations observed.

(See Genetic Codes in the front of Part A)
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A. Point mutation. E. Neutral mutation.
B. Transition. F. Missense mutation.
C. Silent mutation. G. Nonsense mutation.

D. Transversion.

Answer

B5. (3 points). Mark the correct statements by ‘+and the incorrect ones by ‘—' in the

appropriate box.

A. In any region of the DNA double helix only one ahaf DNA that is usually used as

a template for transcription.

B. In bacteria the transcription of all classes of RisA&arried out by RNA polymerase

of a single type, whereas in eukaryotic cells thypes of RNA polymerase are

used.

C. Formation of the peptide bond is carried out byyare peptidyl transferase, which

binds to large subunit of ribosome after the itidia of translation.

D. Since the start codon for protein synthesis is A@thionine is only found in N

termini of polypeptide chains.

E. Many antibiotics used in medicine today selectivehjbit protein synthesis only in

prokaryotes because of structural and functiorféérdinces between ribosomes of ——

prokaryotes and eukaryotes.

F. Modified nucleotides, which are in the composit@iRNA molecule, form as a

result of covalent modification of standard nudiées after their incorporation into

RNA-transcripts.
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B6. (5 points). Oligoribonucleotide X was treated viih phosphatase (for removal of 3and 5 -
terminal phosphates), then with RNAase T1, which leaves all phosphodiester bonds

located in a 3 position of guanosine in a Bspecific manner.

] ﬁ ﬁ
O\ O \ (o) \/O \

P
78 //P p P

o) 0 (@] 6] O// (o) O//\
RNAaseT1
As a result, oligonucleotides L, M and N were genated in equal amounts. Each of them
wasfurther treated with phosphatase and subjected to laaline hydrolysis. Results are

listed in the table below.

Oligoribonucleotide Content, mole/mole of oligomhleotide
L UMP (1), AMP (1), CMP (1), Guanosine (1)
M AMP (1), Cytidine (1)
N CMP (2) , Guanosine (1)

Then experiment was modified: oligoribonucleotidafter treatment with phosphatase was
hydrolyzed with RNAaseP, which cleaves all phospéstdr bonds in & $osition of

pyrimidines in a 5- specific manner.

N
)
\ ’ \ ° N \OH

P _ O\ o
VAN /P P
740N N\ P
o 0 0" © o7 Yo o// o

This hydrolysis yielded five products in approxiglgtequimolar concentrations: uridine

monophosphate, cytidine monophosphate and oligentides P, Q and R. After resolution
of
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the mixture and alkaline hydrolysis of these oligceotides data listed in the table below

were obtained.

Oligoribonucleotide Content, mole/mole of oligomhuzleotide
P CMP (1), GMP (1)
Q GMP (1), AMP (1), Cytidine (1)

AMP (1), CMP (1)

Using the results given above, deduce the nuclesgdjuence of oligoribonucleotide X.

Answer:

B7. (5 points). The amino acid cysteine (Cys) halsree ionizable groups:
- ad-amino group
- a-carboxyl group
- a side chain that can be negatively charged.
The pK values are 8.18, 1.71 and 10.28, respectiveln the answer table, enter the ionic
charge of cysteine at pH 1, 5, 9 and 12.
Using an appropriate letter for each direction, shav migration of cysteine in an electric field
at different pH values.
A. To cathode (-)
B. To anode (+)

C. Does not migrate

Also in the table, circle the pH value nearest tohe pl (isoelectric point) of this amino

acid.
Answer:

pH lonic charge Migrates toward

=

|01
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B8. (8 points). Listed in the two tables below areitamins (A-K) and functions (1-12).

Designatio | Vitamin

n
A. B (thiamine)
B. B, (riboflavin)
C. Bs (pyridoxine)
D. Folic acid
E. A (retinol)
F. D (calciferol)
G. E (tocoferol)
H. K (menaquinone)

l. C (ascorbic acid)

J. B, (cobalamin)

K. PP (nicotinic acid / niacin)

Numbe | Functions of vitamins or consequences of deficiency
r

1. Antioxidant

2. Regulation of calcium and phosphate metabolism

3. Group transfer to or from amino acids

4. Precursor of light absorbing group in visualnpents

5. Blood coagulation

6. Scurvy

7. Beri beri

8. Pellagra
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9. Anaemia

10. | - leave this part blank--------
11. Co-Enzymes of dehydrogenases
12. Rickets

Match each of the vitamins with its appropriate bidogical functions and/or lack of deficiency

of this vitamin or its derivatives. There may be mee than one answer per question.

Answers:
Vitamin | Function Vitamin Function
A. G.
B. H.
C. l.
D. J.
E. K.
F.

B9. (4 points). The table below shows haploid or p@al diploid lac operon ofE.coli, where:
- Genelacl codes for repressor.
- P and O are promoter and operator, respectively.
- LacZ and lacY represent genes encoding fg#-galactosidase angk-galactoside permease,
respectively.
- O° is a constitutive mutation in the operator.
- 1° represents a mutation in thdacl gene, which causes mutant repressor protein not to
be separated from the operator once it binds to it.
Assume that there is no glucose in the bacterial ture medium. In the following table

write ‘O’ if p- galactosidase is synthesized, and ‘X’ if it is o

Strain Genotype Lactose absent Lactose present
1 I"O°Z" Y~
2 "o°z7/1"O0" Z
3 I"P"O°Z Y/I"P O Z Y™
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4

ISP"O"Z' Y /I"PTO°Z7Y
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B10. (5 points). Match the number of the organisnmi the left column with the corresponding

letter for the disease in the right column.

Organism Disease

1. Bacillus anthracis A. African sleeping sickness
2.Borrelia burgdorferi B. Anthrax

3. Escherichia coli C. Cholera

4. Filarial nematodes D. Elephantiasis
5. Plasmodium vivax E. Lyme disease
6. Streptococcus pyogenes F. Malaria

7. Tryponema pallidum G. Plague

8. Trypanosoma gambiense H. Tuberculosis
9. Vibrio cholerae l. Strep throat
10.Yersinia pestis J. Syphilis

K. Urinary tract infection

Answers:

1 2 3 4 5 6 7 8 9 10
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Plant anatomy and physiology (6 questions, 29 poisit

B11. (5 points). The figure shows a cross sectiohpart of a plant leaf.

Indicate which of the following statements concegnthis plant are true (+) and which are false (-).

1. Aquatic (Hydrophytic) habitat.

2. G -photosynthetic pathway.

3. ‘“Kranz” anatomy

4. Mesophyll with isolateral organization.

5. Terrestrial Dry habitat (Xerophytic) and plaofgropics and subtopics.

6. G photosynthetic pathway.

7. Pinnate venation.

8. Asteracea€lompositagFamily.

9. Poaceae3ramineae)amily.

10. Parallel venation.




B12. (5 points). Label the plant structures in theollowing diagram, by inserting the number

in the appropriate circle on the answer sheet.

1. Phloem.

N

. Xylem,

3. Endodermis.

4. Fascicular cambium.
5. Epidermis.

6. Parenchyma.

7. Cortex parenchyma.
8. Sclerenchyma.

9. Interfascicular

cambium.

10. Collenchyma.

B13. (5 points). The potometer can be used to measuranspiration in a cut shoot such as

rose-bay willow plant, by measuring water uptake.

Willow herb shoot

Capillary tube

Water-filled
tube

! | !
Water-filled

syringe

Hypodermic needle

Beaker of water
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Indicate which of the following statements are trug+) and which are false (-).

A. The potometer is usually assembled under water

B. The water-filled syringe is used to suck water oudf the apparatus when
air bubbles appear.

C. The shoot must be sealed over the cut point with galine immediately
after it is cut from the plant.

D. The hypodermic needle is used to introduce the abubble into the
potometer.

E. Enclosing the shoot in a black plastic bag will redce the transpiration

F. The rate of transpiration will be high in still, humid air.

G. The rate of transpiration will be highest in warm, dry moving air.

H. The rate of water uptake and the rate of transpiraton are not always
equal.

l. Low cohesive properties between the water moleculeseate problems for
potometer experiments.

J. Results from potometer experiments can never be quétative.

B14. (2,5 points). For a short-day plant, indicatevhich treatments, as listed below,

would inhibit flowering . All the treatments were conducted at night. Markcorrect

statements with “+”, incorrect statements with “=.

A. Exposure to red light and far-red light, conse@ly.

B. Exposure to red light, far-red light, and red light, consecutively.

C. Exposure to red light, far-red light, and white ight, consecutively.




D. Exposure to white light and far-red light, cotisgvely.

E. Exposure to red light, far-red light, white lighed light, and white light,

consecutively.
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B15. (6,5 points). Diffusion and osmosis are impaht for the passive transport of molecules

in the cell.

01.(2,0 points). The figure shows an experiment with dialysis (visking)

membrane filled with sugar and starch (colorless)spended in a beaker with

diluted iodine solution (orange — brown). Use ‘+’® indicate which colour you

would expect in the beaker and in the tube after seral hours of dialysis.

Solution in the
beaker.

Solution in the
dialysis tube.

Colorless

Orange-brown

Pink-red

Greenish
yellow

iodine
solution

sugar

starch

Blue-black

02. (2.5 points). In a similar experiment, dialysismbranes are filled with solutions

with different concentrations of molecules and iefbeakers with solutions with

different molecule concentrations. The dialysiseibll have the same mass at the

beginning of the experiment. The size of the mdkeis bigger than the pore size of

the membrane. Mark with “+” the experimental sgsiin which the beaker

contains a hypotonic solution compared to the dialiube, and mark with “-" the

ones which do not.




Experiment A B C D E
Concentration in 0.1 0.8 0.4 0.2 0.4
the dialysis tube

(M).

Concentration in 0.8 0.1 0.2 0.4 0.4

the beaker (M).

Hypotonic
solution.

03. (2 points). The tubes are weighed after sevenathof dialysis. Their mass is
compared to that before the dialysis. Write theefstof the experiments in the
order of the final mass of the dialysis tube, bemig with the tube having the

lowest mass.

Order of the tubes with regard to their mass:

Answers
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B16. (5 points). Which position of sporangia is reftderistic of present day representatives of

the higher plants phyla listed below?

B. S- sporangium

-/

v

Phylum

Plant number

Bryophyta (Liverworts
and mosses)

Lycopodiophyta
(Club moss)

Equisetophyta
(Horse-tails)

Pterophyta
(Polypodiophyta)
(Ferns)
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Animal Anatomy & Physiology (6 questions, 26 poinfs

B17. (5 points). The graph indicates the blood lev&bf three hormones produced in

a pregnant woman.

—+— Hormone A
=== Qestrogen

———=- Progesterone

Blood
hormone
level

= T T T T T L
0 4 8 12 16 20 24 28 32 36 .40
Time/weeks

01.(2 points).Using + (true) and — (false), indicate whether eacbf the following is true

or false.

A. Hormone A is produced by the ovary

B. Hormone A is human chorionic gonadotrophin.

C. Hormone A is prolactin.

D. Hormone A is made by the chorion.

02. (1 point). Which hormone keeps the smooth muscld the uterus relaxed during

pregnancy? (mark with ‘+).

A. Progesterone.

B. Prolactin.

C. Oxytocin.

D. FSH.

E. LH.
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03. (2 points). Two other hormones, not shown on thergph, are also produced during

pregnancy. These are prostaglandins and oxytocirindicate whether the following

statements are true (+) or false (-).

A. These two hormones are produced by the ovaries.

B. These two hormones are responsible for milk &irom.

C. These two hormones are responsible for contrasf the uterine wall.

D. These two hormones are made by the endomegmehpituitary gland,

respectively.

B18. (3 point). Name the germ layers of a metazoan embryo from wHicthe following systems

or organs developed

A. Brain.

B. Hair.

C. Autonomic ganglia.

D. Lungs.

E. Cardiac muscle.

F. Cartilage.

B19. (3 points). Match the protein (1 to 6) with i function (A to F):

1. Myoglobin. A. Blood clotting.

2. Prothrombin. B. Regulation of water excretion.

3. Ferritin. C. Light-sensitive pigment of rod cell

4. Vasopressin. D. Oxygen-storage in skeletal nesscl

5. Collagen. E. Iron storage in spleen, liver aodebomarrow.

6. Rhodopsin. F. Major fibrous protein of conneetiissue.

1. Ectoderm.

2. Endoderm.

3. Mesoderm.



Answers:
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1 2 3 4

B20. (4 points). For the curve below, fill in the iccles on the answer sheet using appropriate

numbers from the upper figure. In the table, for exery number put a correct letter

corresponding to a term given below.

Spirometer

Residual
volume

J— —

VYolume
(n
+3

—

— 42

—+1

: i Residual volume
' A. Expiratory reserve volume.

B. Tidal volume.
C. Inspiratory reserve volume.

D. Vital capacity.

Respiratory volumes

Number in
the diagram
and curve

Term
letter
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B21. (7 points). How can the resting potential ol change after addition of the biologically

active compounds listed below (compound additiomasked by an arrovit)?

01. (5 points). Determine which graph reflectsdldition of which compound.

Fill the results in the table.

ﬁ T,ms ﬁ ijs

Nistatin (Na'- ionophor 1 s

Tetrodotoxin (inhibitor of Na *-channels):

Valinomycin (K*- ionophore):

H T,mc



02. (2 points). What is the change of transmembrane pential, in graphs 2

and 3 called?

A. Hyperpolarisation.
B. Depolarisation.

C. Repolarisation.
D. Action potential.

E. Overshoot.

Answers:

2 —

3 -

B22. (4 points). A mutation in the haemoglobin gen@HbS) causes sickle cell disease that

produces a cascade of symptoms such as:

1. Anaemia.

2. Sickle shaped red blood cells.

3. Breakdown of red blood cells.

4. Clumping of cells and clogging of small bloogsels.
5. Heart failure.

6. Kidney failure.

7. Brain damage.

8. Damage to other organ.

9. Paralysis.

In the following diagram, the symptom in the boxtop of the arrow causes the
symptom in
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the box below the arrow. Fill the empty boxes wiith number of the appropriate
symptoms.



Sickle cell (abnormal) haemoglobin

v

2

N

- '
'
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Ethology (2 questions, 12 points).

B23.

KIPPED
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ED

B24. (8 points). Two young men (Hans and Henri), baviour researchers of more or less the
same age and appearance, are going to do some irtigggions about sexual preferences
of human females. For this purpose they select siice outdoor cafés popular with
young women and hire two similar bikes of which onés provided with an extra child
saddle

(see diagram).
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extra child saddle

A

Hans and Henri expect that a man having a bike witla child’s saddle is more attractive to

young women. This is checked on a sunny afternoon July. Hans and Henri make a tour
along the six outdoor cafés, indicated A to F. Atwery café they halt for 15 minutes. While
standing in front of the café with their bikes andpretending they are having a talk
together, they both try individually to make eye catact with as many as possible of the
females sitting outside. The numbers are recordedhd after each café Hans and Henri

change bikes. The results of this experiment are stvn in the table.

Number of hits (eye contacts) at café A to F

A B D E F Total
Hans 12 10 14 17 12 72
Henri 9 17 10 10 12 20 78
Total 21 27 24 17 29 32 150

Remark: underlined are the hits obtained by mamgHa Henri)+bike with child
saddle.

Hans and Henri expect that the man with a bike havig an extra child saddle will be more
attractive to females than the man with the bike whout a child saddle. Possible arguments
supporting this idea are based on the hypothesis dhfemale organisms often show behaviour
focusing on objects related to survival of species.

01. (1 point). Which of the following statements is@rect Null Hypothesis for

the experiment of Hans and Henri?
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Hans and Henri do have the same attractivene$srhales.

The attractiveness of a man + bike with chiktisldle is the same as man + bike without child’s
saddle.

The six cafés do not differ in the charactethefvisiting females.

Having eye contact between a male and a fersaletian indicator of attraction.

The attractiveness of a man+bike with childddia is greater than that of a man-+bike without

child’s saddle.
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02. (1 point). Hans and Henri do some calculations with their resits.

Number of hits per café
Mean (average) Standard deviation

Hans 12 3.4
Henri 13 4.5
Hans+Henri 25 5.5
Situation A: 15 () 3.7 (%)
Man + bike with child’s saddle
Situation B: 10 (ng) 1.9 ()
Man + bike without child’s saddle

You have to check the significance of the differems between situation A and B using

the t-test. The following table should be used

Level of significance Critical t-value
10.0 % 2.02
5.0 % 2.57
25% 3.37
1.0% 4.03
0.5% 6.86

Calculate the standard deviation of the differdnetveen the means of the two situations A and B

in using the formula:

S:\/{(SAZ/nA)+(SBZ/nB)} S=
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03. (1 point). Calculate t, using the formula:

t=d/s t=

d — difference between means (situation A and sittian B).

04. (1 point). How sure can we be about rejecting thHull hypothesis (i.e. the difference

between situation A and B is significant)

1. Less than 75.0 %

2. In between 75.0 % and 90.0 %
3.  In between 90.0 % and 95.0 %
4. In between 95.0 % and 97.5 %
5.  In between 97.5 % and 99.0 %
6. In between 99.0 % and 99.5 %

7. Over 99.5 %

05. (1 point). Hans and Henri show their results to Rula, their boss. Paula claims that
Hans and Henri made a big mistake looking at the tal number of hits per café
since the six cafés differ too much as a spread dbf up to 32 is too much. Hans and
Henri do not agree with Paula and want to prove thie point of view using the x2

test. Determine thex? using the following formula.

O -E)

x2= 2 X =

06. (1 point). Indicate the degree of freedom (df) for this test:

07. (1 point). Determine the probability (P) for thisx? test,

using the following table. Estimate the answer in %
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(df) Probability of random deviation (P)

0.995| 0975 0.9 0.5 0.3 0.25 0.1 0.0b6 0.025  0j01
1 0.00 | 0.00| 0.02] 0.46 1.07 1.3P 2.71 3.84 5.02 6.64
2 001 | 0.05| 0.21] 1.39 2.41 2.77 4.6 5.99 7.38 H]21
3 0.07 | 0.22| 0.58] 2.37 3.67 4.11 6.2b 7.82 9.35 5l1.3
4 0.21 | 048] 1.06/ 3.36 4.88 5.39 7.78 9.49 11/14 28138.
5 041 | 0.83| 161 4.35 6.06 6.683 9.24 11.07 12{83 .0915
6 068 | 124| 220/ 5.35 7.23 7.84 10.65 12.59 14/45.811
7 099 | 169| 283 6.35 8.383 9.04 12.02 14.07 16.08.481

08. (1 point). Which of the following conclusions based upon thig? test is correct? Look

at the total number of hits per cafe

1. The café’s are different, but the differencesrast significant
2. The differences between the cafés are significan
3. The results are dubious or questionable, somgthust be wrong in the design

of this experiment

4. The cafés are not different, but this is nohgigant

5. The cafés are not different and this is sigatiiic
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Genetics (7 questions, 26 points).

B25. (4 points). For each species listed in the tabbelow, indicate whether it can be
routinely used to study, investigate or manipulate@ne or more of the numbered items.

1. Obtain gene mutations.
2. Obtain chromosomal mutations in eukaryotes
3. Make gene maps.
4. Investigate meiosis.
5. Investigate mitosis.
6. Investigate X-chromosome.
7. Obtain extranuclear mutations.
8. UseAgrobacterium tumefaciend-plasmid for gene transfer to the cells of given
organisms.
9. Perform the gene transfer by transduction.
10. Investigate thkac-operon regulation.
11. Determine the DNA sequences.
Indicate the correct statements by “X” in corregjiog box of answer table:
Object Item number(s)
12| 3] 4, 5] 6| 7/ 8§ 9 10 11
Zea mays

Drosophila melangaster

Saccharomyces cerevisiae

Caenorhabditis elegans

Escherichia coli

Bacteriophagel

Prions




B26. (5 points). The birth records for 4 children vere lost at a hospital. The ABO blood
groups of the four babies are known to be A, B, ABand O. To determine parentage all of

their parents were tested for blood group. (The fdter of third child wasn’t found). The

results are shown in the following table.
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01. (4 points). Match the babies with their parents i marking the right blood types in

the table .
Families Blood group of each Blood group of a baby
parent
Parents 1 Father AB
Mother O
Parents 2 Father A
Mother O
Parents 3 Father Unknown
Mother A
Parents 4 Father O
Mother O

02. (1 points). What is/are the possible blood groupf the unknown father could have?

B27. (3 points). Connect the terms widely used ingpulation genetics in the left column with

the correct statement in the right column.

Term

Statement

1 | Inbreeding depression

alleles.

A Fixes advantageoulesléand removes disadvantageou

2 | Gene flow.

B | Increases genetic diversity withnd between sub-
populations, but occurs rarely.

[72)
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3 | Selection. C

Increases variation between sulHptipns and decrease

variations within sub-populations.

4 | Outbreeding depressian. |D

Fitness reduces due to increase in homozygosity,
expression of deleterious alleles increases as a
consequence of mating between closely related iohais.

5 | Genetic drift. E | Reduction of fithess due toimg@bf genetically divergen
individuals.
6 | Mutation. F | Decreases variation between subdptipns and increase

variation within sub-populations.

Term 1 2

An
swers:

B28. (4 points). In an isolated human population of 8400 persons, éhfrequency of allele  is

30% and allele B is 10%.

What is the number and % of people with each bloodroup?

S

Group

People number

%

O

A

B

AB

B29. (4 points). Suppose that the difference betwed0 cm high maize and 26 cm high maize

is due to four pairs of additive genes. The indiduals with 10 cm have the aabbccdd

genotype and the 26 cm - AABBCCDD.

01 (1 point). Determine the phenotype of F1 if it iknown that the parental plants are

10 cm and 26 cm of high.
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Answer:

F1:

02. (1 point). How many phenotypes classes would be k27?

Answer:

F2:

03. (1 point). Determine the phenotypes of F2 if itsiknown, that the parental plants are
10 cm and 26 cm high.

Answers:

04. (1 point). What fraction of the total number of plants in F2 will be 18 cm high ?

Answer:

B30. (4 points). The following figure shows the distribution ofthe concentrations of five
hypothetical proteins in aDrosophilaembryo. The anterior end is on the left and the
posterior end is on the right. A and B gene produstactivate the expression of Q gene,

and C and D gene products repress the expression@fgene.

Protein
concentration

rad S—mrr

anterior postenor
Longitudinal axis of embryo
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If one of the A, B, C and D genes is mutated, whergould the protein Q be found? Choose the

number of the correct answer.

Expression pattern of Q gene

Mutant A

Mutant B

Mutant C

Mutant D

l. Would be found in the anterior end of the embryobody.
I. Would be found in the posterior end of the embyo body.
lll.  No significant change

IV.  Expression of Q gene would decrease significdgt
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B31. (2 points). It is known that in somalioeciousplants sex can be determined genetically as

in animals. Examine the results of analysis dfifferent types of polyploids and ascertain
the type (mechanism) of sex determination in the gen plant species.

Choose the correct statement and put its number ithe appropriate box.

Rumex acetosa Silene latifolia

Genotype Sex Genotype Sex
2A+2X Q 2A+2X Q
2A+X+Y 3 2A+X+Y 3
2A+X+2Y ) 2A+X+2Y 3
2A+X+3Y 3
2A+2X+Y Q 2A+2X+Y 3
2A+2X+2Y Q
3A+X+2Y )
3A+X+3Y 3
3A+X+4Y )
3A+2X 3 3A+2X Q
3A+2X+Y Q4 3A+2X+Y 3
3A+2X+2Y Q4
3A+2X+3Y Q4
3A+3X Q 3A+3X Q
3A+3X+Y Q 3A+3X+Y 3
3A+3X+2Y Q 4A+X+Y 3
4A+2X+2Y 3 4A+2X Q
4A+2X+3Y ) 4A+2X+Y 3
4A+2X+4Y ) 4A+2X+2Y 3
4A+3X Q4 4A+3X Q
4A+3X+Y Q4 4A+3X+Y 3
4A+3X+4Y Q4 4A+3X+2Y 3
AA+4X Q AA+AX Q
4A+AX+Y Q 4A+AX+Y Q3
4A+4X+2Y Q 4A+4X+2Y 3
5A+5X Q
6A+AX+4Y Q4

A — haploid number of autosomes.

1. Sex determination as in human.
2. Sex determination as Drosophila.

3. Sex determination as in birds.

4. Sex determination as in bees.
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5. In given plants X-chromosome determines maleneasd Y-chromosome
determines femaleness.

6. The presence of the Y-chromosome is a neceasahgufficient condition for the formation of
male flowers.

7. Y-chromosome doesn’t take part in sex deternanat

8. X-chromosome doesn’t take part in sex deternanat

01. Rumex acetosa

02. Silene latifolia
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Ecology (5 guestions, 19 points).

B32. (3 point). Three pond ecosystems (1, 2 and8gre used for fish production. When the
total number of fish in each pond was measured, thillowing pyramids were obtained.

(Age of the fish is divided into six class interval).

v Vi Vi \Y%
v Y v
[ v 1]

/ \ I [ \ |

1. 2. 3.

Assign to these pyramids the appropriate featuregdm the list below. Using letters indicate

the answer(s) in the table.

A. Pond with very intensive fish cropping.

B. Pond with selective cropping of baby fish.

C. Pond with limited fish cropping.

D. Eutrophic pond.

E. Pond cropped regularly.

F.  Pond with excessive turbidity and excessive qqiiginkton.

G. Pond with optimal age structure.

Pond Statement
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B33. (2.5 points). The following figure shows tloedl web of a certain ecosystem with five

species (A-E). Arrows indicate the flow of enerlylatch the letters to the descriptions of

the species:
(C)
— (B) \(E)
(A) \
o) —— Reducers / decomposers
Producer
Herbivore
Omnivore
Carnivore

B34. (8.5 points). Fresh water bodies can be subdidd into still-water systems (lentic

waterbodies = ponds and lakes) and moving water ggsns (lotic waterbodies =

creeks and rivers). Both groups differ in the abiat factors and in their flora and fauna.

01.(2,5 points). Indicate with a ‘+’ which characterstics are typical of the lentic and

lotic systems.

Water system characteristic

Water system type

lotic

lentic

Rapid decrease of the light density
with the depth

Normally staggered water
temperature

Occurrence of long-lasting plankton
communities

Streamlined animal bodies

Animals with suction cups (suckers




02. (3 points). Rivers show a marked profile of vasavater quality parameters along
their length. Samples taken near the source afitke show different values for
various parameters compared to samples from dawarstparts of the river.

Mark the expected tendency of this difference uimgsymbols ‘ +' for increase,

‘-" for decrease or ‘=" for no change.

From near the river's souree

Water temperature.
Oxygen content.
Turbidity.

Amount of sediments.

Amount of nutrient minerals.

Velocity of the flow.

03. (3 points). The graph shows values measured along a river (riveontinuum). The

P/R ratio represents the ratio of production to repiration in the given part of the

>

To lower part of theer.
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river. From the graph choose the correct parts oftie river for the questions below.

A
1,0 po—mm el N\
” P/R-ratio
Qo
© y o
i~ biological
0 / N
x 01 S >~ diversity
o / S~
N7 T~<
mean particle siz€ *-----...._
0.01 organic material N

12345678

(source)

Answer the three questionsWrite the numbers of river parts in the boxes.

9 10 11 12
(lower parts)

Parts of the river

10

1,0

0,1

particle size

0,01
0,001

P N WP o

diversity




B35.

B36.
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Which parts of the river are autotrophic?

In which parts is organic material (such as teewes) essential for the consumers?

In which parts can predators be found?

(1 point). A student wished to estimate the ®20f a population of an endangered water
beetle species in a small pond. He captured 30 imttluals, marked and then released
them back in the pond. After 24 hours, once againéncaptured 30 individuals. Of the
newly captured individuals, only 14 were marked. Asume that no individuals were
born, died, immigrated to or emigrated from the population during the experiment.
What would be the student’s estimation of the endayered water beetle population in

the pond? Estimated population size of endangeredater beetle in the pond is:

(4 points). The graph shows the productivity oin aquatic ecosystem measured in terms
of dissolved oxygen produced and consumed by greplants and photosynthetic algae

where PS = photosynthesis and R = respiration.

30

20

10

PS R PS+R

Dissolved Oxygen (mg/L)

-10

-20

Study the graph and answer the following questiamging your answers in the box.
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01. (1 points). Which bar represents net primary prodictivity?

02. (3 points).An algal bloom occurs until nutrient levels are exhusted. Then the algae
die off and microbial decomposition begins. How wiilthis affect the graph

parameters PS and R?

02.1 (1 point). What will happen during the algal bloon?

1. PS will be increased, R will be decreased.
2. PS will be decreased, R will be increased.
3. PS and R will not change.

4. PS + R will increase.

5. PS + R will decrease.

6. PS + R will remain unchanged.

SKIPPED




SKIPPED




Biosystematics (4 questions, 16 points).

B37. (3 points). Below is a list of extant (livinglnammalian genera. Assign them to the
continents and subcontinents where they live and dicate the Order to which they belong.

Insert the number of the animal into the correct baes of tables 0Jland 02

GENUS

1. Ursus (Bears)

2. Cebus(New world monkeys)

3. Pan (Chimpanzees)

4. Pongo(Orangutans)

5. Elephas(Elephants)

6. Macropus(Kangaroos)

01. (1.8 points).Continents & subcontinents.

Australia

North America

India

Africa

Europe

Asia

South America

02.(1,2 points). Order

Marsupialia

Proboscidea

Carnivora

Primates




SKI

ED

KIPPED
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B40. In the figure is shown a well known organism.
01.(1,2 points). Give its systematic position by chemg suitable numbers from the list

below.




1 — Animalia;
2 — Arthropoda,;

3 — Echinodermata;

11 — Gastropoda,;
12 — Annelida;

13 — Protozoa;

4 — Mollusca; 14 — Viviparus

5 — Fungi; 15 — Hymenoptera

6 — Chilopoda; 16

7 — Insecta; 17 — Arachnida;

8 18 — Cnidaria;

9 — Plantae; 19 — Diptera,;
10— Apis; 20

Kingdom

Phylum:

Class:

Order:

Genus:

02. (1 point). Choose the number corresponding tdé type of the insect’s leg.

o gk~ W N

Leaping.

Burrowing.

Swimming.

Gathering.

Walking.

Prehensile.

21 — Drosophila;
22 — Aphis;

23 — Leptinotarsa,;
24 — Coleoptera;
25

26 — Oligochaeta;
27 — Lepidoptera;
28 — Anopheles;
29 — Locusta,

30.

87
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03. (1 point). Using the letters, list the leg structral elements this insect possesses in

sequence (beginning with those closest to the body)

A. Femur.
B. Tibia.

C. Trochanter.

D. Coxa.

E. Tarsus.

04. (1 point). Give the number corresponding to the tge of insect mouthpart.

1.Piercing-suctorial.

2. Licking.

3. Biting.

4. Suctorial.

05. (1 point). Select the numbers of organs of otharganisms, which are homologous to
the wings of the insect concerned.
1. Sparrow wing.
2. Crayfish qills.
3. Bat wings.

4. Fish dorsal fin.

5. Fish pectoral fin.

6. Potato beetle elytrum.

~

Frog legs.



06. (0,8 point). In the answer table assign the devsmental stages of this insect

according to the letters in the figure.

1. Sporocyst. 5. Imago.

2. Egg. 6. Redia.

3. Graaf vesicle. 7. Pupa.

4. Larva. 8. Hydatid cyst.
Answer:

A B C D




07. (1 point). What is the significance of the species for humans?

1. Animal and human parasite.
2. Crop pest.

3. Object of genetic investigation.

90

4. Entomophagous.

5. Vector of sleeping sickness agent.



