IBO — 2006 Part A

XVII MexaynapoaHnasi 0moJiorunyeckasi 0JIMMnuaaa
9 — 16 uroas 2006 r., Puo-Kyapro, Aprenrnna

Teopernueckuii Tect

Yacts A

Al. Kakue u3 cieayomux CTPYKTYpP M NIpoOLeccOB MOIYT OJHOBPEMEHHO CylIeCTBOBaTh B
IYKAPHOTHYECKUX M BCeX MPOKAPHMOTHYECKHX KJIeTKax?

1. O6onouka smpa.

II. Pubocomer.

[II. UuTpOHBEI.

IV. Cunte3 ATO.

V. Knerounas memOpaHa.
VI. JHK-nonumepasa.

VII. DneMeHTHI IUTOCKENETA.
VIIIL. 18S pPHK.

OTBeTHI:

A) LIL IIL, VIIL
B) IL IV, VL, VIIL
C) LIIL V, VIL
D)IL IV, V, VL.
E) IL, 11, VI, VIIL.

A2. Kakas crpykTypa O0aKTepHAIbHOH  KJIETKH

¢depMeHTATHBHYI0 AKTUBHOCTH?

A) Knerounas memOpaHa.
B) Knerounas crenka

C) Bakyous.

D) Kancynna.

E) XKryrtuk.

HMeeT

HauooJee

pa3Ho00pa3Hy10

A3. Kakue u3 caeayomux GyHKIUA OCYyHIeCTBIAKTCA B IEPOXOBATOM 3HAOIUIA3MATHYECKOM

peTukyjayme?

I. ITpucoeauHeHne yrieBoa0B K OCINKY.

II. Cunre3 mu30coMaIbHOro OEKa.

III. IIpucoenrHeHne yrieBo10B K JIUIHIAM.
IV. Cunre3 MeMOpaHHBIX OEITKOB.

V. Cunre3s rauiepoda.

OTBeTEHI

A)LIL V.
B) II, III, IV
C)IL IV, V.
D)L I, IV.
E)IIL IV, V.
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A4. Kakue u3 cjieAy0mX BOJOKOH, CBA3bIBASICh CO CTOPOHBI HUTOILIA3MbI ¢ TOYKAMHM A/IT€3UH
NPUHUMAIOT yYacTue B OoKaJbLHOM aare3un?

A) benkoBbie BoJOKHA TyOyJIHHA.
B) KostareHoBbI€ BOOKOHA.

C) benkoBble BOJOKHA aKTHUHA.
D) DnactuuHble BOJOKHA.

E) PetukynspHsie BOJOKHA.

AS. Anepusie nopsl HE ocymecTBJIsAIOT TPAHCIIOPT:

A) HYKJIEOTHJIOB BHYTPb siipa U OEJIKOB HAPYXKY.
B) PHK BHyTpb siipa © XpOMOCOM Hapyxy.

C) 6enka BHyTpb aapa u PHK Hapyxy.

D) noHoB kanusi BHYTpb siipa U OEITKOB HAPYKY.
E) nykneotunos BHyTpb siapa u PHK napyxy.

A6. Kaky1o (pyHKIMIO BBINIOJIHACT SIAPBIIIKO?

A) UMIIOPTUPYET HUTOIIA3MAaTHICCKHUE OCITKH.

B) perynupyer siaepHbIe MOPHI.

C) saBusieTcss MecTOM COOpPKH CyOBeqUHUI pHOOCOM.
D) 3anacaet HeakTuBHyto JIHK.

E) cunTesupyer snepHbIil O€NoK.

A7. leATe1bHOCTDb JIM30COM pPeryJMpyercs:

A) nUTOMIa3MaTUYECKUMU HOHAMHU
B) ypoBuem pH Bim3ocomax.
C) Temriepatypoi.

D) kanbuuem.

E) snepnoii JIHK.

A8. Yto u3 nepeunciaenHoro HE siisieTcss nHTEerpajJbHbIM MeMOpaHHBIM Oejikam?

A) IepEeHOCYHK TITFOKO3BI.

B) HaTpueBbIli HOHHBIN KaHAI.
C) MOBEpXHOCTHBIN PEIIETITOP.
D) nepeHOCUYMK MOUYEBUHBI.
E) naTpueBo-kanueBbIii Hacoc.

A9. Kakum o0pa3oM noJauMmentTuaAbl HAXOAAT [JOPOry OT MecTa HX CHHTe3a Ha
HUTOIIA3MATHYECKUX PHOOCOMAX K MeCTY Ha3HAYEHHs B NepoOKcUcomMax?

A) 6e3 cUrHaNOoB.

B) ciennduieckuM TpaHCTIOPTOM BJIOJIb IIUTOCKEIIETA.

C) cnenududyeckuMu CUTHaJIaMu B KapOokcuTepMuHanbHOM KOoHIEe (C-KOHIIE).
D) ciennduyecknum Be3UKYISIPHBIM TPAHCIIOPTOM.
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A10. Y10 ¥3 mNEepevYHUCIEHHOr0 HBJSETCS BCTPOCHHBIM B THWJIAKOMIHYH MeMOpaHy
XJIOPOILIACTA U BBICTYNaeT B BU/e ''TOJIOBKHM* HA ee BHellIHeil MoBepXHOCTH?

A) BH3UMBI, QUKCUPYIOLTUE TUOKCUT yTIEpoaa.

B) mMonexymsl xaopoduiia a u xiaopoduiia b.

C) monexynbsl P7oo vnn Pego.

D) npoToHHbI€ KaHaJbl, IPpUHUMatOIIe yyacTie B cuate3e ATO.
E) xommekc pacrienyieHus BOIbI.

All. B kakoil 4acTM CTPYKTYPbl MHMTOXOHAPHH JIOKAJIH30BAHO OOJBUIMHCTBO 0€JIKOB
ABIXaTeJLHOU menu?

A) PacTBOpEHBI B )KMJIKOCTH MaTpHUKCa

B) B nuuromuiasme Ha BHEIIHENH MOBEPXHOCTH MUTOXOHAPHUH.

C) B MexxmeMOpaHHOM IIPOCTPAHCTBE.

D) Ha BHemHel MOBEPXHOCTH U BCTPOCHHBIE BO BHEILIHIOIO MEMOpaHy.

E) Ha BHyTpeHHEH MOBEPXHOCTH MEMOpaHbl U BCTPOCHHBIE BO BHYTPEHHIOIO MEMOpaHy

Al2. /IBe cecTpUHCKHE XPOMATHAbI He pacxoasiTtcs B aHadaze, TAK KAK MUKPOTPYOOUKH
HENMPABWJIbHO TNPHUCOCAUHHIUCH K KHHETOXOPaM, HO KJIETKAa MPOXOAUT KJIKYEBYH TOYKY
(check point) u He npexkpamaer aejenne. Kakoit HaunOoJsiee BepoOSTHBIN pe3yabTar?

A) Ob6e xpoMaTuabl OCTAHYTCSl B 9KBAaTOPE BEpETEHA.

B) Ilpomniecc MuT03a HEMEIJIEHHO OCTAHOBUTCS.

C) OnHa n3 1o4epHUX KIETOK OTEPSET BCE CBOU XPOMOCOMBI.
D) Onna u3 1oYepHHUX KJIETOK MOTEPSIET OJHY XPOMOCOMY.

A13. Kakue u3 cjieaylOUHX JUMHI0B COJEPKAT IVIHIEPOJI B CBOeil cTpyKType?

A) ChuHTOTUTUIBI, TPUTTUIIEPUIBI, XOJIECTEPOI.

B) ®ocdaruaunxonut, BOCKH, B-KapOTHH.

C) Tpurnuuepunsl, GpochaTuauaxonut, GocPaTuauIdTaHOIAMUH.
D) Xonecrepon, pocharnannxonut, GpochaTuANIITAHOIAMIH.

E) Kaporurounsl, chuHronmunuasl, GpochaTuanixonut.

Al4. Kakue u3 cileAyOIUX pPeakuuil MOTyT NPOMCXOAHTH B IUTOILUIA3Me 3YKApPUOTH4YECKOM
KJIeTKHn?

I. Huxn Kpebcea.

II. OxucTUTENBEHBIN KaTa00JIU3M KUPHBIX KUCIIOT.
[I. T'nukomus.

IV. Monounokucioe 6poxeHHe.

V. CniupToBoe OpoKeHHE.

VI.  THOKCHUITaTHBIN [TUKIT

OTBeETHI

A)LIVuVI
B)IILIVuV
C) II, I u III
D)ILIVuV
B)IV,Vul
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A1S. Kakue u3 cjielylOIHUX YTBEeP:KACHHUH, KacalUuecs anonTo3a (mporpaMmmMupyemMoii
KJIETOYHOM CMepTH), ABJISIOTCA NPABUJIbHBIMU?

L. ITpurumaroT yuactue (pepMeHTbI, Ha3bIBaeMble KacazaMH.

II. Habmronaercst HaOyxaHKe KJIETOK U JIM3HUC IJIa3MaTHYECKO MEMOpaHBI.

III. Pacmiax siipa He CBsI3aH € aroIlTO30M.

IV. IlpoxykT reHa-cynpeccopa omyxoiu (0enok pS3) akTuBUpyeTcs B OTBEeT Ha noBpexaenne JTHK.
V. Anonitos siBisietTcs nporeccoM, Tpedyromum 3arparsl ATO.

OTBeTHI

ALIV,V
B) IL, 111, IV
O) LI,V
D)IL IV, V
E)L T ulll

A16. Kaxoii u3 caenyromux ¢pepmentos HE npunagiaexunrt k nukiay Kpedca?

A) M3onmTparneruaporenasa

B) Cykuunarneruaporenasa

C) HutparcunTasa

D) IlupyBatkapbokcuiaasa

E) a-Kerormyrapataerunporenasa

Al7. B MoJIeKy/JSIpHO-0MOJIOTHYECKON JiaDopaTopun ObLIa YaCTHYHO YCTAHOBJIEHA
AMUHOKHCJIOTHAsI TOCJIeA0BATEJBLHOCTh Oelka KHIIedyHHMKa OpoHeHocua. Moaekyasl TPHK,
HCIO0JIb3yeMble B CHHTE3e, HMEIOT CJIeyIoIe AaHTHKOIOHbI:

3’UACS 3"CGAS 3I'GGAS 3I’GCUS 3UUUS 3"'GGAYS

Bri0epuTe mocienoBaTeIbHOCTh HYKJIEOTHA0B KoMmIuieMeHTapHOH nenu DNA k menum DNA,
KOIMpYoLIeil 0eJI0OK KNIIeYHUKa OpoHeHocHa:

A) 5’-ATG-GCT-GGT-CGA - AAA-CCT-3’
B) 5'-ATG-GCT-CCT-CGA - AAA-CCT-3’
C) 5-ATG-GCT-GCT-CGA - AAA-GCT-3’
D) 5"-ATG-GGT-CCT-CGA - AAA-CGT-3’

A18. UTo M3 mepyYHCIeHHOr0 HUKe MMeeT KJII4YeBoe 3HAYeHHue /sl o0ecneyeHUus1 TPAHCIOPTa
BOJbI B KCHileme?

A) KopHeBble BOJIOCKH, KOHILIEHTpALUs KATHOHOB, TPAHCIIHPALIUSL.
B) Tpancnupanus, moBEpXHOCTHOE HATSKEHUE, Ty TTaIlHsL.

C) Tpancniupanus, Kore3us BOJbl, KOPHEBOE ABIICHUE.

D) IloBepxHOCTHOE HATSHKEHHUE, KaBUTALIMS, TYTTAIHS.

E) Tpancnupanus, KyTHKyJa, BOAHBIN MOTSHIIAAT.
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A19. Kakoe u3 caeayomux yTBep:KAeHHH, OTHOCSAIINXCHA K MEXaHU3MY OTKPBITHS YCThHI,
SIBJIsIeTCH MPABUJIbHBIM?

A). KoHuenTpanus abcu3oBoil KMCIOTHI B 3aMBIKAIOIIUX KIETKAaX BO3pacTaer.

B) Bonee Bricokas KoHIeHTpanus K’ cHmKaeT y 3aMBIKAIOIMX KJIE€TOK BOJHBIH MOTEHIIHA.
C) Yposenb CO, B BO3AYUIHBIX MOJIOCTSX JUCTAa BO3pACTACT.

D) Bonee mu3kas koHnenTpamus K CHIDKaeT y 3aMBIKAIOMUX KIETOK BOAHBIA MOTEHITHA.

E) Uons! K' naccuBHO 1ud)yHAMPYIOT U3 3aMBIKAIONINX KIETOK.

A20. DeMeHT JeiicTBYIONIel CHTOBHIHOMH TPYOKHM XapaKTepu3yeTcsl TeM, YTO HMeeT:

A) BTOPUYHYIO CTEHKY, pa3pylIeHHOE s/IpO, CATOBU/IHBIE TNIACTUHKU.

B) nepBuuHy0 CTEHKY, LEHTPaIbHYIO BaKyOJlb, SIPO.

C) BTOpHYHYIO CTEHKY, BBICOKOE COJIEPIKAHUE KAJIJI03bl, CHTOBHIHBIE IUIACTUHKHU.

D) nepBuuHYyIO CTEHKY, OOpaMJIEHHBIE MTOPHI, SAPO.

E) mepBUYHYIO CTEHKY, CUTOBHJHBIEC IJIACTUHKH, Pa3pyILIEHHBIE AP0 U TOHOILIACT.

A21. Kakoe u3 caeayrommux nonatuii HE oTHocuTcsi K pacTeHMsiM, ONbLISieMbIM BETPOM
(anemopuiiam)?

A) DTH pacTeHHsI UMEIOT OOJBIINE pa3/IeICHHBIE WU MIEPUCTHIC PHUIBLIA.
B) [IpousBoasT 00JIBIIOE KOJIUYECTBO MBLIBIIHI.

C) Nmerot ManonpuBieKaTeIbHbIe LIBETKH.

D) ITpousBoAsT raaaxyto U CyXyo MbUIBITY.

E) UmeroT nBeTKU pa3inuyHON OKPACKU U CKIEEHHYIO MbLUIBILY.

A22. AlelipoHOBBIH CJI0H B 3¢PHOBKE CBA3aH C:

A) 3amMTON 3apoblla.

B) cuntesom wu BeIACICHHUEM (EPMEHTOB, THIPOJU3YIOUIMX KpaxMmal © Oenku
JHJOCTIEpMA.

C) o6pazoBanueM rudO0OEpEeIMHOB.

D) cunte3om yTiaeBoioB.

E) akkymymsiiiueit Bofpl.

A23. Kinyoenn kaprodest (Solanum tuberosum) xapakrepusyercs TeM, 4TO:

A) siBIIsIleTCS TOA3EMHBIM BUOM3MEHEHHBIM TOOETOM.
B) HakarnmBaeT OoJbIINe KOTMYECTBA Kpaxmara.

C) ciyxuT 17151 6€CIoI0ro pa3MHOKEHUSI.

D) umeet HECKOJIBKO MOYEK.

E) Bce npensiaymue yTBepKIeHUS MPaBUIbHBIC.

A24. COoopHBIi 10 pa3BUBACTCS HM3:

A) myuKka 1IBETKOB, COOpaHHBIX Ha I[BETOJIOXKE.

B) IBCTKA C HCCKOJIbKUMH TNIOAOJIUCTUKAMH U CUHKAPIIHBIM T'MHCUCCM.
C) 1BeTKa C CHHKAPITHBIM THHEIIEEM M OCEBOM IIJIAIlCHTAIIUCH.

D) OBE€TKAa C HECKOJBbKUMHU OTACIBbHBIMHU ITIJIOJOJIUCTUKAMU.

E) HecKoNMbKHX 1IBETKOB BOKPYT OJAHOW OCH.
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A25. B 1abopaTopuu ObLIM cieJIaHbI CPe3bl cTedJ1ell M KOpHeil pa3Jn4HbIX pactennid. [Ipu
XpPaHeHUM Nnpenapathbl ObLIM NepenyTaHbl B KopoOke. Kakoii U3 cieayomux cpe3os
COOTBETCTBYET NEPBUYHOMY KOPHIO ABYA0JbHBbIX (Magnoliopsida)?

buxonnarepanbHbie
A Onuaepmuc Kopa CepnuesrHa
) aep p i~ P
4 TsKa KCUIIEMBI
B) Onuaepmuc Kopa ITepunuki yepenywTcs ¢ 4 TsKaMu
G109 MBI
Broprynas .
O [Tepunepma p KamOwnii Bropuunas kcunema
dnorma
20 TsKEM KCUIIeMbl
D) Onuaepmuc Kopa [epunmkn .
gyepeayrTcs ¢ GiaodMoit
Paccestnnbie
E) Onupepmuc | CkinepeHxuma Ilycras cepaueBuHa
COCYJIMCTBIE ITYYKH

A26. KileTkM KakKuX TKaHell y JOCTUTIINX 3PeJOCTH PACTeHMd UMEKT TOJbKO NMEePBHUYHbIE
CTeHKu?

A) DneMeHTHI cocyia Knetku mepuctembl Krnetku napeHXumsl
B) Kietku konineHXuMbl Bomokna DNEeMEHTBI CUTOBUHOU TPYOKH
O Cxknepeunibt KieTku KoiIeHXUMBI CuTtoBHUIHAS KJIETKA
D) Knerku Mmepuctemsl DJIeMEHTBI TPaxeu1 Knetku KomineHXuMbl
E) Hpososume  kaeti Kinerku mepuctemsl Kitetku konneHXuMbl
(b05MBI

**  Peryasiumsi TeMnepaTypbl Teja SIBJISETCS OYeHb BAXKHOU i opraHu3mMoB. PaBHoBecue
Mexay o0pa3zoBaHHeM M MOTePeH Temsa onpeaejasieT TeMIepaTypy Teja. Y TAaKMX MO3BOHOYHbBIX
KaK pentwiuv, amuoOuii u pbid TeMmepaTtypa Teja KoJe0JeTcsl B oNpedejeHHbIX Mpeaeax.
Yto kacaeTcsi NTHI M MJIEKONMTAIIIMX, TO Y HHUX CYLIeCTBYeT rpynmna peduekcos,
NMOJJACPKUBAIOIIUX OTHOCHTEJIbHO TMOCTOSIHHYI0 TeMIeparypy Teja, He3aBHCHMYI0 OT
TeMIepaTyphbl OKpY:Kalollel cpeabl.

Caenyromue 4 Bonpoca OTHOCSTCH K 3TOH TeMe.

A29. TemnepaTypa Tes1a y MeJIKONUTAIOIIHNX PeryaIupyeTcs:
A) CIMHHBIM MO3TOM.
B) [IpopoarosarsiMm MO3rom.

C) N'mmoTtanamycom.
D) Mo3zxeukom.
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A30. O0HakeHHBIH 4YeJIOBeK B KoMHaTe nmpu Temmeparype 21° C u Baaxxnoctu 80 % Oyaer
TePATH TEIJI0 IJIABHBIM 00pa3oM BeJeICTBHE:

A) TIOBBIIICHHUS] META0OIU3MA.
B) moueucnyckanus.

C) npIxaHus.

D) u3ydeHus ¥ TPOBOAMMOCTH.
E) ucnapenus nota.

A32. BpiOepuTe NPaBHIBHYI) KOMOMHAIMI0O MEXaHM3MOB PperyJsiiMd TeMIepaTyphl,
AKTHBHU3HPYEMBIX X0JI0A0M?

A) BBIIETICHHE TIOTA — CY’KEHUE COCY/IOB KOXKU — yUaIlIEHHOE JbIXaHHe.

B) cyxeHne cocyioB KON — MUI03PEKIHS (TyCHHAsI KOXKa) — HOBBILICHUE CEKPEIHH alpeHaINHA.
C) pacmmpeHue cocy10B KOXKM — Y4alllEHHOE JbIXaHUE — IPOKaHUE.

D) noBeIieHne ceKperiy aipeHaINHa — BBICICHNE TT0Ta — MMAIO3PEKIIHNS.

A33. Kakue u3 cjelylOIIUX YTBep:KICHHH, OTHOCAIIMXCS K Pa3BUTHI0 3¢MHOBOJHBIX,
SIBJISIOTCS IPABUJIbHBIMHU?

I. Sitia 3eMHOBOAHBIX ME30JIELUTAIBHBIE (CO CPEHUM COJIEPIKAHUEM HKEIITKA).

II. bnacToMepbl aHUMAaJILHOTO MOJII0CA MEHbIIIE, YeM 0JIaCTOMEPBI BETETATUBHOIO MOJIIOCA.
I11. J)KenTok KOHLEHTPUPYETCSI HA BETETATUBHOM IIOJIIOCE.

IV. 3eMHOBOHBIM TPUCYIIIE TOT00TACTHIECKOE IpOOICHHE.

OTBeTHI

A)LILIV.

B) I, IIL.

C) 11, IV.
D)LIL T ulV.
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AMHHOTHYECKOE A0 — OAHA M3 BAXKHEHIIHMX AJanTALMHA B HBOJIOLNHH NMO3BOHOYHLIX. Ha
cJieyIolIeM PUCYHKe NPeICcTABIeHAa cXeMa AMHUOTHYECKOI0 siifna.

A34. 3apoapiieBasi 0007104Ka, 0003HAYeHHAsA X, AABJISETCS:

A) XOpHOHOM.

B) anmanToucom.

C) amHHOHOM.

D) XeNTOYHBIM MEIIIKOM.

A3S5. OpHa u3 3apoabllmieBbIX 000/109eKk o0pa3yeT OeJIKH, YyrHeTalllue MMMYHHBIH OTBeT
MaTepu NPOTHUB IJI0AA. ITA 000/109KA SABJISIETCS:

A) ajtaHToucoM.

B) xopuonowm.

C) KeNTOYHBIM MEIITKOM.
D) amunoHOM.

A36. Eciin ynaanTs eJiToe TeJ10 y OepeMeHHOM eHIUHbI 10 11-ii Hepen OepeMeHHOCTH, TO:

A) 0OepeMEeHHOCTh IPOJOJIKAETCS, TAK KAK HET B3aUMOCBS3H MEXIy OEpEeMEHHOCTBIO U JKEITHIM
TEJIOM B TEUYEHUE ITOr0 NIEPUOAA CO3PEBAHMUSL.

B) B Tedenue 3TOro mepuoja IJIALEHTA YK€ BBIIENAET JOCTATOYHO MPOrecTepoHa U ACTPOreHa,
9TOOBI OAJEPKATH OEPEMEHHOCTb.

C) TOpOUCXOIUT CAaMOTIPOU3BOJIBHBINA a0OPT.

D) Hukaxoil U3 OTBETOB HE SIBIISETCS NPABUIbHBIM.

A37. Ilpu racTpyjsiiMd y MJIEKONUTAKIIMX 00pa3yloTcsi TPH 3apoibllieBbie 000J10YKH,
Mo3/Hee IMOocJeaoBareJbHO AupdepeHunpyOmHecs B cHnequpuyeckMe TKAHU W OPraHbl.
BriOepure npaBuJIbLHYIO IAPY:

A) Mezoaepma — [leuenn

B) Dunonepma — 3yOHast smanb

C) Okronepma - XpycTaauk

D) Mezonepma — llluroBuanas xenesa
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A39. Bpi0epute TNPABWIBHYI0  TOCJIEA0BATEJbHOCTh  YTBEP:KIEHHH  OTHOCHTEJbHO
IMOPHOHAJBHOIO PAa3BUTHS CIUHAJIBHOH XOPAbI:

A) HepBHas TpyOKa — HepBHAs IUTACTUHKA — HEPBHASI CKJIA/IKa — HEPBHBIH BaJIUK.
B) HepBHas macTUHKA — HEPBHBIN BaJIMK — HEPBHAsA TpyOKa — HEpBHAs CKJIaJIKa.
C) HepBHBII BAJIMK — HEPBHAS TUIACTHHKA — HEPBHAS CKJIaJIKa — HEpBHas TpyOKa.
D) HepBHas IUIaCTHHKA — HEPBHAS CKJIaJIKa — HEPBHBIM BaJMK — HEpBHAs TpyOKa.

Bonpocsi 40 - 44 0THOCATCH K ITOMY PHUCYHKY:

A40. Ha xakue opraibl U3 JaHHOTO PUCYHKA JeficTByeT ropMoH xojienucTokuaun (CCK)?

A) Tonpko 1, 2,3 u 4.
B) Tonbko 2 u 3.

C) Tonbko 2 u 4.

D) Tonwko 3 u 4.

E) Tonwko 1, 3 u 4.

A41. Kakue u3 cieaylommnx 0eJKOB CHHTE3UPYHOTCH OPraHoM, 0003HAYEHHbIM HA PUCYHKeE MO/
HOMepoM 1?

I. AnpOymun

II. ®ubpuHoren
III. Tpancheppun
IV. AarnorensuH.
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OtBeTnl

A)LIIulV.

B) II, Il u IV.

C)Iulll

D)IIulV.

E) Bce oTBeTHI IpaBUIIBHBIE.

A42. CTpykTypa, otMedyeHHas OykBo# C, oTHOCHTCS K:

A) Iy3bIpHOMY NPOTOKY.

B) o0memy neu€HOUHOMY MPOTOKY .
C) mpoTOKY MOKENTYT0YHOM JKEJIE3hI.
D) o6memMy >xET4HOMY MIPOTOKY.

A43. Kakue u3 cjieqyloimx (pepMeHTOB CEKPETUPYIOTCA OPraHOM, 0003HAYeHHbIM HA PUCYHKe
1noja Homepom 4?

I. Hyxkmeassl

II. JIumaza

III. ITencun

IV. Tpuncunoren

V. Jlakrasa

VI. XuMOTpUIICHHOTEH

OTBeTHI

A)L I u VL

B) L IL IV u VL
C)IL, IV u VL.
D)L I, TV u VL.

A44. Opran, o003HAYeHHbIH Ha PHCYHKe IOJA HOMepoM 4, Tak:Ke HMeeT JHAOKPUHHYIO
¢ynknuo. OaHMM U3 TJIAaBHBIX TOPMOHOB, BbIPA0ATHIBAEMBIX 3THM OPraHOM, SIBJSIETCS
uHcyauH. Kakoii u3 cieayromux BApHAHTOB OTBETOB SIBJIsieTCH NPABHJIbHBIM OTHOCHTEJIHLHO
BJIMSIHAS HHCYJIHHA HA )KUPOBYI0 TKaHb, MBILIIY U NeYeHb?

Kuposas TkaHb Mpina [Teuens
A) IToBbliaeT nocryrieHue CHuxaet NnocTyIjieHUe CHuxaet cuHTe3
TJIIOKO3BI. TJIFOKO3BL. JUIHJIOB.
B) IToBbliaeT nocryIieHue IloBbIm1aeT CHHTE3 YMeEHbIIIAeT KETOIEHE3.
TJIIOKO3BI. TJIMKOT€HA.
)] [ToBbimaer cunTe3 CHmxaet cuHTe3 [ToBsimIaer kerorexes.
KUPHBIX KHCJIOT. TJIMKOT€HA.
D) CHUXaeT CUHTE3 KUPHBIX CHuxaet ycBoeHHE CHmxaeT cuHTe3 OeNKOB.
KHCJIOT. AMUHOKHCIIOT.
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** DbpoHeHoceln, - MmJIalleHTapHOe MJIeKonmMTawinee mnopsinka Xenarthra, cemeiicTBa
Dasypodidae, xapakrtepu3ywineecss TeM, 4YTO HMeeT KOCTHbId NAHUMPb, COCTOAIIMA U3
MaJleHbKHX 4elllyeK, pPacHoJio:KeHHBIX OJHa Haja aApyroii. Bce Buabl o00MTAOT Ha
aMepUKAHCKOM KOHTHHEHTE B Pa3HbIX MeCTax.

A45. JT0 mpumMmeuaTejibHOe KHUBOTHOE - €JIMHCTBEHHBbIH W3BECTHBIH BHJ, KOTOPBIi
BCerjJa MNPUHOCHT MHOIOYHMCJICHHOEe MOHO3MroTtHoe moroMcTBOo. Ilocae 140 jHeit
0epeMEeHHOCTH CAMKAa OPOHEHOCHA POKAaeT A0 4 roJibIX JeTEHbINIEH ¢ MATKHM NMaHIHPeEM.
O:xugaercs, 4TO:

A) reHOTUIN YETBIPEX NETEHBILIEH TaKOU K€, KaK U y UX MaTepH.
B) Bce nereHbIn UMEIOT OAMHAKOBBIM T€HOTHII.

C) Bce 1eTEeHBIIN Pa3HOIOJIBIE.

D) Bce 4 neTeHsbIa rarionaHbI.

E) Bce 4 neTeHsima UMEIOT pa3Hbie HEHOTHUIIHI.

A46. Ilpu »saexkTpodopeTHyecKOM HCCJIeJ0OBAHMM HN3MEHYMBOCTH (epMeHTa y BHJAA
Dasypus cpenu 60 ocobeii 6b111 00HApY:KeHBI 31 0c00b AjAy, 24 0co0u A1A; nSocobdeii AA; .
KakoBbI 4acTOTHI aJj1esaei A1 1 A,?

A) p(A1)=0,72; q (As) = 0,28.
B) p(A1)= 0,52; q (A) = 0,48.
C) p(A1)=0,92; q (A) = 0,028.
D) p(A))= 0,28; q (A,) = 0,72.
E) p(A1)= 0,48; q (As) = 0,52.

A47. Ucxoas u3 3akoHa Xapau-BaiiHOepra HaxoauTcs JM 3Ta NOMYJSUUS B COCTOSIHUM
paBHOBecHusi?
Tadanna: xz-pacnpeuenenne

df |+ 0,995 0,99 0,975 | 0,95 0,90 0,10 0,05 0,025 @ 0,01 0,005

1 - --- 0,001 0,004 0,016 2,706 3,841 5,024 6,635 7,879

0,010 | 0,020 @ 0,051 0,103 0,211 @ 4,605 5991 7,378 9,210 | 10,597

0,072 = 0,115 0,216 @ 0,352 0,584 6,251 @ 7,815 9,348 ' 11,345 12,838

0,412 0,554 0,831 1,145 1,610 9,236 11,070 12,833 15,086 16,750

0,676 | 0,872 | 1,237 | 1,635 | 2,204 | 10,645 12,592 14,449 16,812| 18,548

2
3
4 0,207 0,297 0,484 0,711 1,064 7,779 9,488 11,143 13,277 14,860
5
6
7

0,989 1,239 1,690 2,167 2,833 12,017 14,067 16,013 18,475 20,278

A) Ja.
B) Her.
C) HeBO3MOKHO ONPEEIUTD.
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A48. Ecan B 1pyroii nonyJiiiMu 4acTora reHoruna A;A; pasua 0,25 u yacrora reHoTHIA

AjA; paBHa 0,45, To kakoil mo 3akoHy Xapau-BaiinOepra pno/kHa OBITH YacToOTa
CKpelMBAaHUA MEKAY OPraHu3MaMi, MMEIIMMH FeHOTHIIBI A2A2 B AzA;?

A) 0,063.
B) 0,300.
C) 0,090.
D) 0,112.
E) 0,075

A49. B mnoToMcTBe NPOBEIEHHOI0 CKPENIMBAHUS MEXKAY IBYMSI JaHHBIMH T€HOTHIIAMU
Ha0a01a/10ch pacmensieHue no gpenoruny 9:3:3:1. I1o ABjAsETCH pe3yabTaTOM:

A) srincrasa.

B) cueruienust.

C) He3aBUCHUMOTO HaCleI0BaHHUS.
D) muieiioTpornuu.

E) monmumutonnu.

AS50. IBa camua Buna Akodon molinae, npuHapjiexamye K OJHOM M TOH Ke MOMYJISALNH, ObLIH
MOJABEPTrHYTHI UTOr€HETHYECKOMY AaHAJIU3Y. Y OJHOr0 M3 HUX OKa3zajoch 43, a 'y npyroro 42
XxpoMocoMbl. OnHako, pyHIaMEHTAIbHOE YHCJI0 (YHMCJIO0 XPOMOCOMHBIX IUIeY B COMATHYECKHX
KJIETKAX) Y 000MX U3 HUX ObLJIO PaBHO 44 . ITO MOKeT NMPOUCXOAUTH U3-3a:

A) moTepu XpoMOCOM.

B) uaBepcum.

C) PobepTcOHOBCKO# TpaHCIOKALIMH.
D) npucyrctBus xpomocom B.

E) nonumuonuu.

AS1. Kakoe wu3 cielylIIMX YTBEpP:KIeHHMH He SBJAETCH MNPABWIbHBIM OTHOCUTEJIbHO
peneccuBHOIO HACJIEI0BAHNS, CHENMJIEHHOT0 ¢ X-XpOMOCOMOii?

A) 3arparuBaet IJIaBHbIM 00Pa3oM CaMIIOB.

B) He nepenaércs ot caMiia k camily Mo Hacjae/ACTBY.

C) IlpusnHak nposiBisieTcst y 0co0ei JKeHCKOTOo 1oJ1a, €CIU MPU3HAaK UMEETCs y OTIa, a MaTh SIBJISETCS
€r0 HOCUTEJIEM.

D) IlpusHak nposiBisieTcs He3aBUCUMO OT 110J1a, HO Yallle Y CaMOK, YEM Y CaMIIOB.

E) Camimpl, y KOTOpPBIX MPOSBISETCS MPU3HAK, OOBIYHO POXKIAIOTCS OT POIUTENEH, Y KOTOPBIX
Mpu3HaK (EHOTUITUYECKU HE MPOSIBIISIICS.

AS52. Y kypun cyumecrByeT TeHETHYeCKMii NPH3HAK, HAa3bIBaeMblil ,,J10J3y4ecThIO".
(MCKJIIOYUTEJbHO KOPOTKHE UM COTHYThbie HOru). [Ipu ckpemumBaHum ocoleid ¢ 3TUM NMPU3HAKOM
ObLIO TMOJy4YeHO B mnoromMcTrBe 775 ,mom3awmux” u 388 HopMaAbHBIX UBIIIAT.
IIpudau3uTeNbHOE COOTHONIEHUE (DEHOTUIIOB COCTABJIACT:

A)3:1.
B) 2:1.
O) 1:1.
D) 3:2.
E) 4:1.

Download from http:/bioolimp.narod.ru Page 12 of 24




IBO - 2006 Part A
AS3. KakoB xapakTep HacJieI0BAHHUA MPU3HAKA «I10JI3Y4eCTI)> U3 NMpeabIaylero sonpoca?

A) Ilpucy auip 0HOMY MOJTY.

B) PenieccuBHbIl €TaabHBINA 2y TOCOMHBIH.

C) Onucratnyeckuit OTHOCUTENBLHO HOPMAJIbHOU aJlIeiH.
D) Kak A, Tak u B.

E) PenieccuBHbIi, CBA3aHHBIN ¢ X-XpOMOCOMOIA.

A54. OcyumecTBiasieTcsi CKpelmIMBAHHE MeEXK1Y TOMO3MIOTHBIMM MYXaMH C IypPHypPHBIMH
rjia3aMu M pyAMMEHTAPHbIMU KPbLILAMHI U MyXamMH TUKOro ¢peHoruna. Pesyabrar: Bce myxu F;
— auKoro ¢genoruna. B moromMcTBe 0T aHATM3MPYOLIEr0 CKpemMBanus caMok Fi Habaonawres
cjenymomue (peHOTUINbI:

PeHoTHI IloTromcTBO
IlypnypHsle rj1aza, pyaiMMeHTapHble KPbLIbs 1193
IlypnypHsle ri1a3a, HOpMaJibHbIe¢ KPbLIbs 159
KpacHble ri1a3a, pyinMeHTapHble KPbLIbs 161
KpacHble ri1a3a, HopMajibHble KPbLIbS 1129

Kakoe paccrosinne Meskay 3TUMH ABYMS JIOKyCaAMHU Ha KapTte?

A) 12,1 enuHuL KapThl.
B) 48,2 enqunwnil kapThl.
C) 6,2 equHULL KapTBhI.

D) 24,4 enuHuI] KapTHI.
E) Bce oTBETHI HEBEPHBI.

AS55. C megbrw y3ydyeHHsl BHPYCHOH moJMMepa3bl YYE€HbIH peluJ 3KCIpPeccHpoBaTh
xonupywmmuid red B Escherichia coli, ynorpedassa TtexHoJjoruio pexomOumHanTHoil JIHK.
Bri0epure npaBuJIbHBIN MOPAIOK MPOBEACHUSA IIATOB JIJIfl PellleHusi 3TO| MpPodJieMbl.

a. KIIOHUPOBAHHE B HKCIPECCHOHHBIN BEKTOP.

b. pa3pylieHue KIEeTOK U BbIJIEICHUE U3y4aeMoro (hepMeHTa B Hy>KHOM KOJIMYECTBE.
C. MHAYKLUS dKCTIpeccuu Oenka.

d. m3onupoBanue BupycHoit reHomHo PHK 13 ouniiieHHbIX BUPHOHOB.

e. [1LP (monmumepasHas LienHas peaxkius)

f. oOpaTHast TpaHCKPUITIIHS

g. 0TOOp KeJlaeMoro KJIOoHa.

h. Tpanchopmanus B kiaerkax Escherichia coli.

OtBeT

A)d, f,e,a, h, g c,b.
B)d,b,c,a,h,e f g.
C)h,g,a,b,d, 1,c,e.
D)d, f,e,h, g b,c,a.
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AS56. Kakas u3 yeTbipéx aabTepHaTuB (A, B, C miiu D) noka3piBaeT npaBuibHbIE IAPAMETPHI,
coorBercTBYIOIMe MosekyJe THK npu ¢pusunosoruvyeckux ycjaopusx?

. PaccrosiHue Mexay AByMs
Map ocrosannii (bp) na Juametp MIOCJIEIOBATEIbHBIMU TTApaMH d®opma
KaXJI0M 00opoTe OCHOBAMMI
A) 12 bp 2 nm 3,4 nm A
B) 10 bp 1 nm 0,34 nm B
O 10 bp 2 nm 0,34 nm B
D) 11 bp 1 nm 3,4 nm A

A57. B nBynenodeuynoii moaekyiae JHK mmerwrcs 160 map ocHoBaHmii, coaep:Kamux
20% anenuna. CKOJIBbKO IMTO3UHA NPUCYTCTBYIOT B 3TOH MoJIeKyJie?

A) 96 uuto3uHa.
B) 60 uro3uHa.
C) 160 muro3uHa.
D) 40 uuTo3uHA.
E) 48 nuro3uHa.

ASS8. lasa kjaoHupoBanus u amivinpukanum in vivo pekomOunnantHod JJHK HeoOxoammbl
HEKOTOpPbIe U3 CJAeAYHIINX KOMIIOHEHTOB:

I. JHK-nonumepasa.

II. ODHnOHYyKI€a3B] PECTPUKLIUU.
III. ITpo6a.

IV. IHK-nura3a.

V. Kietka-x0341H.

VI. IHK s k1oHMpOBaHUS.
VII. MeTtunassl.

VIIL. IIporeassl.

IX. Bekrop.

X. Taq AHK-nonumepasa.

OrtBer
A) LI, IV, Vu VL
B)ILIV,V, VIiulIX.

C)IL, V, VL, VIl u IX.
D)IV,V, VL, IX u X.
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AS59. PacnoJiokeHHbII HHMke TpaduK MNOKa3bIiBaeT Ppe3yabTaTbl T'HIOTETHYECKOI0

JKCIIEPUMEHTA, NPOBEICHHOI0 C eJIbI0 YCTAHOBJICHHS, KAKHe 3JIeMEeHThI 1eliCTBYIOT B KauecTBe

JUMHUTHPYIOLIEro (paKTOpa B 03epe ¢ COJIeHOH BOAOH. B cooTBeTCcTBMHU ¢ 30HAMHM OrpaHHYCHHUS,

omnpeseanTe, Kakasd H3 CJIeIyOIIMX JHHUH Ha rpadukKe OTHOCUTCHA K KaXKIOMY M3 ITHX
3JIeMEeHTOB: (pocopy, a3ory, xKejie3y U MeIH.

Jlerenna:

yépHas CIVIOUIHAS JUHHS - NEPBUYHAS POAYKIMSA
a - 30Ha 00eJHEHHA JKeJIe30M
b - 30Ha 00eHEeHHAsA A30TOM
¢ - 30Ha o0exHeHHAas (ocopom

CKOpOCTb NepBMYHOWN NPOAYKUUM
|

CKOpOCTb NOrMOWEHUA ACCUMUANPYEMBIX MUTATENBHbIX BELECTE

A) I=xene3so, Il = azor, III = dpocdop, IV = menp.
B) I = menp, II = docdop, III = azor, IV = xene3o.
C) I = azor, II = pocdop, 111 = xenezo, [V= mens.
D) I = wmens, Il = a3zor, III = xene3o0, IV = docdop.
E) I = xene3o, Il = menp, III = pocdop, IV = azor.
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** C meJbl0 NPOBEPKH BOCCCTAHOBJICHHS (payHbI 3arpsi3HEHHOr0 O3epa MocJje mnpouecca
AeKOHTAMUHHMPOBaHus, Ha4yaTtoro B 1999 roay, Ha mnpoTsKeHMH IIeCTH JeT B OKTAOpe
NPOBOANJIACH PErucTPAlusl M3MEHEeHHsl YUCJEHHOCTH NATH BHMIOB KMBOTHbIX. Ha rpaduxe

HUIKE 0T06pa>1ce1{a BCJIMYHMHA YUCIICHHOCTH.

Caenyomue 4 Bonpoca 0CHOBBIBAIOTCSI Ha rpaduke.
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A60. UncjieHHOCTL BUIA 3 UMeeT TeHICHIHIO:

A) yMEHBIIIATHCS CO BPEMEHEM.

B) noBbImiathest co BpeMeHeM.

C) ocTaBaThCsl HEU3MEHHOM CO BPEMEHEM.
D) xonebatbest caydaitHO CO BpeMEHEM.
E) cucrematndecku koiaedatbes.

A61. Camas 00JbIIIasi YHNCJIEHHOCTh BH/IA 2 ObLJIa OTMEY€eHA B rojgax:

A) 2000, 2001.
B) 2002, 2003.
C) 2003, 2004.
D) 2004, 2005.

+Bug>s

E) Hukaxkoii 3 OTBETOB HE SIBIISICTCS MPABUIBHBIM, TaK KaK HET TOJHOW WH(OPMAIINH.
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A62. BugamMu, mpu NOMOIIM KOTOPBIX MOKHO OBLIO OLEHMTh CHUKEHHE 3arpsi3HeHHUS,
SIBJISIFOTCH:

A)1;2wu3.
B)2;3us.
C)3;4us.
D) 1;4wus.
E)2;4wu5.

A63. PazHooOpa3ue BUIOB IPU CHUKEHUH 3arPsI3HEHUSA:

A) TIOBBIIIANIOCH CO BPEMEHEM.

B) ymeHnb11anock co BpeMeHeM.

C) He U3MEHSIOCH CO BPEMEHEM.

D) xonebanock ciry4aitHO CO BpEMEHEM.

E) cucremaTtnuecku koae6anoch o BpeMEHEM.

A64. Ilonyasinus, KaKk U c000IIeCTBO, MMeeT HEeCKOJIbKO cBoiicTB. Kakne M3 HuKemepeduc-
JIECHHBIX XapPaKTEePUCTUK OTHOCUTCS K YPOBHIO coo0ecTBa?

A) Pa3nooOpasue BUAOB, cTpaTu(uKaIs, OTHOCUTEIbHOE OOUIIHE CaMOK, TPO(PHUECKas! CETh.

B) Pa3znooOpa3zue BHI0B, BO3pACTHOE pacIpeIeICHIE, CMEPTHOCTh 0CO0eH, Tpoduueckas CeTh.

C) Pa3nooOpasue KOropT (ONpENeNeHHBIX TPYIN BHYTPH MOMYJSIIMKA WIA COOOIIECTBa),
JIOMUHAHTHOCTB, BO3PACTHOE pacIipeieiecHue, TpPouIecKas CeThb.

D) Pa3znoo0Opasue BHIOB, IOMUHAHTHOCTh, OTHOCUTENIBHOE 00MIHe, TpOhUIecKas CETh.

E) PaznooOpasue BUI0B, INIOTHOCTh, CMEPTHOCTh OCOOEH, BO3pacTHasi CTPYKTYpa.
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** Ha caexyomeM pUCyHKe OKAa3aHbI NATh NIPUMEPOB B3aUMO/IeiiCTBHIA.

pumeyanus

R: rumuTHpYyOMIHE (PaKTOPHI
C: KOHCYMeHTbI

E: npupoansie Bparu

I - IpsAMOC B3aHMO,HCI>’ICTBHC " OTpHULATCIBHOC BIUSAHHUC.
—_—— > . HCIPSAMOC B33HMOHCﬁCTBHe " OTpHULATCIBHOC BJIUSAHUC.
"""""""" . IpsaMast B33HMOI[€I>'ICTBI/IG 1 MOJIOKHUTECIIbHOC BIINAHHUC.

Caenyomue 1Ba BONPOCa OTHOCATCS K PUCYHKY BbIIIIe.
A6S. OT™MeThTe IBe CUTYallMH, KOTOPbIe MOTYT ONUCHIBATH KOHKYPEHLHIO:

A)Iull
B)IuV.
C) I u I1.
D)IulV.
E) [ u 1L
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A66. OTMeTbTEe OPraHM3Mbl ¢ MYTYAJIHCTHYECKHM B3aMMOJCHCTBHEM W INpHMep, KOTOPbIH
NpeACcTABJsSIET 3Ty CUTYalHIO:

MyTyanucTUYEeCKOE B3aUMOJEHCTBUE MEKTY [Ipumep
A) C1C2 I
B) Cl1C2 11
C) C2C3 11
D) E 111
E) Cl1C2 \

A67. Pacnag opraHm4yeckoil MaTepuMy YacTHYHO 3aBHCHT OT KJIMMaTH4deckue (akTopos,
TaKHX, KaKk TeMmepatrypa M ocaaku. Ha ciexyromieii cxeme moka3aHo pacrnpejaejeHHe a30Ta B
neper{oe, KOPHAX M MOYBe B IIecTH Ppa3HbIXx Ouomax. Kakue OMOMBI mpeacTraBjieHbl Ha
auarpammax I, IT u I11?

CeBepHbIi nec

O06o3Ha4veHus:

[
Y neperHou

T

@ _

NacTOuwa yMepeHHOW 30HbI

oo

CaBaHHa 1]

¢

A) I= Tynnapa, 1I= ymepennsiii nucronannsiii nec, [II= rponnueckuil nucronaaHblii jec.
B) I= Tponuueckuii nucronaansiii nec, [I= tynapa, 1= ymepeHHsIif TUCTONAAHBIN JeC.
C) I= YMepennslit nucronaanslii aec, [I= tponuueckuii nucronaansiii nec, [1I= tynapa.
D) I= Tynnpa, II= ymepennslit tuctonaanslii jgec, [[I= Tponuyeckuit Be4HO3eNEHBIN Jec.
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A68. Kakue u3 cjieqyl0muX yrBep:KIeHH SIBJAITCH NPABUJIbHbIMU?

YT1BepkaeHus

I. KosnnuecTBO a30Ta B *KUBBIX OpraHM3Max MEHbBIIE M0 CPAaBHEHHUIO C OOIIEM €ro KOJIMYECTBOM B
atMocdepe.

II. Menee 30% nocTynHoOro [jsi pacTeHUil a3ora oOpa3yeTcs a30TOPHUKCUPYIOLIUMHU OaKTepUsSIMU
WJIN BOJIOPOCTISIMU

III. Hukn razeooOpa3HOro azoTa — TJIOOAIBHBIA, MOTOMY 4YTO OXBAaThIBAET OOMEH MEXIY
9KOCUCTEMOM U aTMOChEPOi.

IV. Mexanu3mbl BBOJ]a MUTATENbHBIX BEIIECTB B IKOCUCTEMY TaKHE K€ KaK BbIXOJa U3 HEE.

V. MoXHO H3y4aTb KpyrooOOpOTbl MUTATENbHBIX BELIECTB MOCPEIACTBOM BBOJA PaJMOAKTHBHBIX
MapKepoOB B MPUPOIHBIE MM UCKYCCTBEHHBIC YKOCHCTEMBI.

OtBeTr

A) L II; V.
B) II; IIT; V.
O) L 1I; V.
D) III; IV; V.
E)IIL; IV; V.

A69. B nonyJsuMOHHOM KOJIOTMH MOHATHE JUCIIEPCUN OTHOCUTCH K:

A) IlepenBuxeHNIO OPraHU3MOB MEXAY HOMYJISILUSMH.
B) [lepensrxeHnto OpraHu3MOB BHYTPH TTOITYJISIITHH.
C) IlpocTpaHCTBEHHOMY pacIpeieICHUIO OPTaHU3MOB.
D) A u B nipaBusnbHbIe.

E) B u C npaBunbHbIE.

A70. Kakue U3 cileAyOIIMX YTBEPKIACHUN ABJISIOTCA NPABUIbLHBIMHU?
YTBepkaeHus

1. Pacniopsinok *u3HU NONyJISINUKA HE U3MEHSETCS B 3aBUCUMOCTH OT YCIIOBHM CPEJIBL.

II. Jna nnaHupoBaHUST pPoOCTa MNOMYJIALIMH, KOTJAAa YpPOaeHb POXKIAEMOCTH U CMEPTHOCTHU
M3MEHSIOTCSI COTJIACHO BO3PacTy 0OCO0€H, MBI JIOJDKHBI 3HaTh COOTHOIICHHE OCO0ed B KaXIOM
BO3PacTHOM KJacce.

III. Pacnopsaok KU3HU MOIMYJISLHUA BCETAA U3MEHAETCS COOTBECTBEHHO C IJIOTHOCTBIO MOMYJIALUY.

IV. BospactHasi cTpykTypa MONYJISIMUA TOJBEPKEHA BIUSHUIO BPEMEHHOM TIe€TEpOre€HHOCTU
BXOJISIINX B HEE 0COOEIA.

OrtBer

A) L IL
B) I, IV.
C) 11, TIL.
D)IL IV.
E) IIL, TV.
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A71. Pa3zBuTHE MOPCKMX MOJIJIIOCKOB MOKET MPOUCXOAUTh:

A) TMYUHKOUN TPOXO(POPOH.

B) nuuunkoii Benurep.

C) mpsiMBbIM pa3BUTHEM 0€3 CTAIUU JIMUYUHKH.
D) Bce oTBeThI BEpHHBI.

E) Bce oTBeTHI HEBEpHBIE.

A72. PaccmoTpuTe cieAyloumude PUCYHKHM 3MOPHOHOB 0eCIMO3BOHOYHBIX WLIKCTPHPYHOIIHE
0COOEHHOCTH MX CTPOEHMSI.

IIpumeyanus
Onnponepma Mesonepma R Oxrozmepma ([
Cpessl I II I v \Y
[Tonepeu
HBIN
[Iponons
HBIN
HNmMmerommue
JIBa 3apO/Ibl- Hwmeromue Tpy 3apOoJIBIIIEBBIX JTHCTKA
IIEBBIX JINCTKA
bes nenoma [IceBmonenom | Hacrosmmit nenom
Henonnas nnu crienasi KUmka [onmnast kumka (TpyOka BHyTpHU TpYOKN)
be3 cermenTanuu C cermeHranueit (MeTaMepHble)
BbiGepute  NpaBWIBHYI0  MOC/IEI0BATEJbHOCTb, KOTOpPasi  COOTBETCTBYeT  THIaM,
npeacrapjaedusiv L, IL IIL, IV V.
A) Cnidaria Plathyhelminta Annelida Nematoda Arthropod
a
B) Cnidaria Plathyhelminta Nematoda Arthropoda Annelida
C) | Nematoda Arthropoda Plathyhelminta Cnidaria Annelida
D) Annelida Cnidaria Arthropoda Plathyhelminta | Nematoda

Cnidaria — kumeunonosioctHeie; Plathyhelminta — miiockue uepsu;

Annelida — konbyatsie yepBu; Nematoda — KpyTJble YepBH;
Arthropoda - unenucroHorue
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A73. K kakoil M3 mnepe4yMcJeHHBbIX HHKe TPYNI OJHOKJIETOYHBIX OPraHM3MOB OTHOCSATCH
cleyIOlIHe XAPAKTePUCTHKH: JYKAPHOTbI ¢ MHMKPOHYKJIEyCOM M MAaKpPOHYKJIEyCOM, MMEIOT
0ecmosioe pa3MHOKeHHe NyTeM OMHAPHOIO MONEPEYHOro JeJieHHsl M IMOJI0OBOi mpoumecc myreM

KOHBIOI'aluu, 00JILINMHCTBO M3 OpraHusmMoB CBOﬁOIlHO)KI/IBYIIII/Ie.

A) Rhizopoda (kopHEHOXKKH)

B) Apicomplexa (anukomIuiekca)

C) Zoomastigophora (>KI'yTHKOHOCIIbI)
D) Ciliophora (un¢y3opun)

A74. I'naBHBIMH 0CO0EHHOCTSIMH ceMelicTBa Asteraceae (CJ10;KHOIBETHbIE) SIBJISIIOTCSI:

A) gamreyka B (hopMe X0XO0JIKa U CIIAIfHOJICTIECTHO BEHUHK.

B) HWKHss 3aBSI3b.

C) cems oTAENEHHOE OT MEepUKapna.

D) cBoOOHBIE HUTH, CO€AUHEHHBIE MTBUTBHUKH.
E) Bce yTBepkaeHUs npaBUiIbHbIE.

AT7S5. Ins cemeiictBa Orchidaceae (opxuaHblie) XapaKTepHO:

A) BepxHss OTHOTHE3/10Basl 3aBA3b TPEX MJIOI0JIUCTHUKOB.
B) BeIcTynaromas HukH:A Ty0a. [IbuiblieBbIe 3epHa COEAMHEHBI BMECTE.

C) TONBKO Ha3eMHBIE PACTEHUS.

D) anaporie#t ¢ 2 MyTOBKaMH THIYMHOK TIO 6 THIYMHOK KaKIOH.
E) nnox cTpydok. 3apoblill OKPY>KEH 3al1aCHOM TKaHbIO.

AT76. Inst uBeTka cemeiictBa Solanaceae (macjieHoOBbIe) XapaKTepPHO:

A) Yameuka ¢ 4 yamenuCcTUKaMH, BEHYUK C 4 JIETIECTKaMHU, aHIPOLEeH OOBIYHO M3 6 THIYMHOK,

nmapueTajlbHas IIalCHTaluA.

B) Yameuka ¢ 5 yamenuctukaMu, BEHYUK C 5 JIETIECTKaMH, aHJIPOILEH COCTOUT M3 5 THIYMHOK,

OCEBasd IIanCHTaN .

C) Yameuka ¢ 5 gameaucTUKaMH, BEHYHK C 5 JemecTkamu, aHapoueid oObdHO u3 10 THIUMHOK,

KpaeBasi TUTallCHTAIHS.

D) Yameuka ¢ 5 yamenucTukaMu, BEHYUK C 5 JIETIECTKaMH, aHJPOILEH COCTOMT U3 4 THIYMHOK,

OCEBas IIaCHTaN .

E) Ilepuronuii u3s 6 j1enecTkoB, aHAPOLEH U3 6 THIYMHOK, OCEBasl IIALICHTALIMS.

AT77. T'oji0ceMeHHbIe XapaKTepU3YyIOTCH TeM, YTO UMEKT

A) cestHIIBI C IByMs CEMSAI0ISAMM.

B) anarponHbie ceMs3avyaTKy.

C) nBoitHOE OMIOIOTBOPEHHUE.

D) 3apocTok Kak 3amacHasi TKaHb CEMCHHU.

E) BbIcOKO€ mpeobiananie TpaBsIHUCTBIX BUJIOB.

AT78. JInjeiinble XapaKTepU3yOTCS:

A) cTepKHEBOW KOPHEBOW CUCTEMOH.
B) TMITMYHBIM CETUATBIM JKUIKOBAHUEM.

C) gucno yactel 1[BeTKa OOBIYHO KPATHOE TPEM.

D) cocynucteie myuku ctebs B opMe KOJIbIIA.
E) BTOpHuHBIi pOCT.
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** Caenymomue 1Ba BOIPOCA OTHOCATS K NMOBeAeHUI0 Oponenocua (Dasypus hybridus).
Jasi  ykpbiTHSE M 3a00Thbl O JAeTéHbIIIAX, OpoHeHocew (Dasypus hybridus) xonaiot
HUJIHHAPUYECKHEe HOPbI, IJe OHHM CTPOSAT CBOM THe31a BBICTWIAS HUX PACTUTEIbHBIM
MaTepHajIoM, B OCHOBHOM - CyXHMH TPaBaMH.

A79. bpoHeHocubl H30eralT mnepecedyeHUs] HHAUBUAYAJIbHBIX AapeajioB MPOKUBAHUA U
THE310BaHUSI NPH MOMOIIM METKH 3aMaxoM: IepeMeniasicb B HOpPe, OHM TNPONMUTHIBAIOT ee
KPOBJII0 MACJSHUCTOH W 3JI0BOHHOH KHMIKOCTHIO, BbIJEJAEMOi Kejie30i, pacmo0KeHHOl Ha
HHMKHEH CTOpOHe MAHIMPsS HAa ypoBHe Ta3a. [loaTomMy Kaxablil B3pociablii OpoHeHOcen Bcerjaa
3acesisieT CBOI0 COOCTBEHHYIO HOPY, XOTSI MHOIIa HOPA ObIBAET 3aHATA HECKOJbKUMH 0COOSIMH.
Taxoe noBegeHne COOTBETCTBYeT:

A) aJIbTpYyUCTUYECKOMY TIOBEJICHUIO.

B) srouctruHOMY MM 3100HOMY MTOBEIEHUIO.
C) TeppUTOpHATIBEHOMY HOBEICHUIO.

D) aronucTuyeckoMy MOBEICHHIO.

E) Huuemy U3 nepeunciaeHHoro.

A80. Takoe moBeneHue aTANTATUBHOE U HMeEeT TeHICHIINIO

A) cHIXaTh BHYTPUBUOBYIO KOHKYPEHIIMIO.

B) o6ecnieunBats Gosiee MpoIyKTUBHOE U3I0JIb30BAaHUE PECYPCOB B Cpelie.
C) KOHTPOJIMPOBATH POCT MOMYJISALIUH.

D) ctumynupoBath paccerBaHue ocoOeil.

E) Bce npeapiayiiyie oTBETh IPABUIIbHBIE.
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** BbpoHeHocell, U3BECTHBIII KaK MaTako WM KMPKUHYO0 0oaa (Tolypeutes mataco) uHorna

NPUHUMAET XapaKTepHOe MOJIOKeHHe, MOoX0)Kee Ha «MfAY», KaK MOKa3aHO Ha cJjeaylouieM

PHCYHKe, OTCIO/Ia MIPOUCXOANT ero Ha3BaHue. B 3THX ciydyasix OHM BTSITMBAIOT I'0JIOBY M HOTH, H
IUIACTHHKH JK30CKeJeTa MOJTHOCTBIO MOKPBIBAIOT TEJIO0, PACIO0JIOrasich IJIOTHO OJHA 32 APYIOii.

AS81. BpoHeHocen NposiBJsieT TAaKOE NMOBeJAeHNE, KOI/Ia HAXOAUTCS Nepen:

A) HaIEXKHBIM YKPBITUEM.

B) ucrounnkoM nutanus.

C) BO3BMOXHBIM XUIITHAKOM.

D) mapTHEPOM WK AETEHBIIIEM.
E) meTkoit 3ammaxa napTHepa

AS82. CnapuBaHHI0 BOAOILIABAKOIIEH NTUHLLI Recurvirostra avosetta npeaiecTBYIOT HEKOTOPbIe
ocoOble nBMxkeHus. Kak camen, Tak M caMKa YHMCTAT HePBHO cBou nepbsi. HekoTopoe Bpemsi
CIYCTSl CAMKA MNPHHUMAET TOPHU30HTAJIbLHOE MOJ0KeHHe (KaK MOKA3aHO Ha PHCYHKe) 3TO
BbI3bIBAET KOMYJISIIIUIO CO CTOPOHBI CaMIIa.

I'opu3oHTaIbHOE MOJIOKEHHE CAMKH OTHOCHUTCS K

A) ycnoBHOMY pediekcy.

B) akTHBHOCTH TIepeMeIIeHHS.

C) BpOXKIEHHOMY OTBETY.

D) 3HaKy-CTUMYITY. B “
E) cBepxHOpMaIbHOMY ITyCKOBOMY Pa3pa)kKUTEINIO.
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17° INTERNATIONAL BIOLOGY OLYMPIAD
THEORETICAL TEST
PART A

CELULAR BIOLOGY

1- Which of the following structures and processes can exist in both prokaryotic and

eukaryotic cells?

l. Nuclear envelope.

Il. Ribosomes.

[ll. Introns.

IV. ATP synthesis.

V. Cell membrane.

VI. DNA polymerase.

VII. Cytoskeletal elements.

VIII. rRNA 18S.

A) 1, 11, 1 and VIII.
B) I, IV, VI and VIII.
C) I, Ill, V and VII.
D) I, IV, V and VI.

E) Il, I, VI and VIII.



2- What structure in the bacterial cell has the most enzymatic activity?

A) Cell membrane.
B) Cell wall.

C) Mesosome.

D) Capsule.

E) Flagellum.

3- Which of the following functions are carried out in the rough endoplasmic reticulum?

|. Addition of carbohydrates to protein.
Il. Synthesis of lisosomal protein.

lll. Addition of carbohydrates to lipids.
IV. Synthesis of membrane proteins.

V. Formation of glycolipids.

3 Answers



A) I, Illand V.

B) II, lll and V.
C)Il,IVand V.
D) I, Il and IV.

E) Ill, IV and

4- Which of the following fibers bind to the cytoplasmic site of cell-matrix adherens

junctions (focal adhesion)?

A) Tubulin protein fibers.
B) Collagen fibers.

C) Actin protein fibers.
D) Elastic fibers.

E) Reticular fibers.

5- Nuclear pores permit the passage of:

A) nucleotides inward and glucose outward.

B) RNA inward and chromosome outward.



C) proteins inward and RNA outward.
D) potassium ions inward and protein outward.

E) nucleotides inward and RNA outward.

6- Which is the function of the nucleolus?

A) Import of cytoplasmic proteins.
B) Regulation of nuclear pores.
C) Site of ribosome assembly.

D) Storage of inactive DNA.

E) Synthesis of nuclear protein.

7- The activity of lysosomes is regulated by:

A) cytoplasmic ions.
B) lysosomal pH.

C) temperature.

D) calcium.

E) nuclear DNA.

8- In which of the following processes the membrane integral proteins are NOT involved?

A) Glucose carrier.

B) Sodium ion channel.

C) Surface receptor.



D) Urea carrier.

E) Sodium-potassium pump.

9- How do polypeptides find their way from the site of synthesis on the cytoplasmic

ribosome to the place of their destination in the peroxisome?

A) By specific amino-terminal targeting signals.
B) By specific transport along the cytoskeleton.
C) By specific carboxy-terminal targeting signals.

D) By specific vesicular transport.

10- What is embedded in the thylakoid membrane of the chloroplast and protruding as

knobs from the outer surface?

A) Enzymes that fix carbon dioxide.
B) Molecules of chlorophyll a and chlorophyll b.
C) P70 Or Pggo molecules.

D) Proton channels that synthesize ATP.

E) Water splitting complex.

11- Where are_most proteins of respiratory chain in that carry out the oxidative

metabolism in the mitochondrial structure located?

A) Dissolved within the fluid of the matrix.



B) In the cytoplasm on the outer surface of the mitochondria.
C) In the space between the two membranes.
D) On the surface and embedded within the outer membrane.

E) On the surface and embedded within the inner membrane.

12- Two sister chromatids fail to separate because microtubules became improperly

attached to the kinetochores. What is the most likely result?

A) Both chromatids will remain at the equator of the spindle.
B) The mitosis process will stop immediately.
C) One daughter cell will lose all its chromosomes.

D) One daughter cell will lose one chromosome.

13- Which of the following lipids contain glycerol in their structure?

A) Sphingolipids, Triacylglycerides, Cholestrol
B) Phosphatidylcholine, Wax, 3-Carotene

C) Triacylglycerides, Phosphatidylcholine,Phosphatidylethanolamine

D) Cholestrol, Phosphatidylcholine,Phosphatidylethanolamine

E) Carotenoides, Sphingolipids, Phosphatidylcholine.

14- Which of the following reactions are likely to occur in the cytoplasm of an eukariotic

cell?

l. Krebs cycle.

II. Oxidative catabolism of fatty acids



lll. Glycolisis
IV. Lactic fermentation
V. Etanol fermentation

VI. Glyoxylate cycle

Answers

A) I, IV, and VI.
B) lll, IV and V.
C) I, 1 and Il

D) II, IV and V.
E) IV, Vand I

15- Which of the following statements corresponds to apoptosis (Programmed Cellular

Death)?

|. Enzymes known as caspases are involved
Il. Cellular swelling and plasmatic membrane lysis are observed.

lll. The nucleus degrades randomly into fragments.



IV. The product of the tumor-suppressing gene (p53 protein) activates in response to DNA
damage.

V. Itis a process that involves loss of energy.

Answers

A)l, IV and V.
B) II, lll and IV.
C)l,Iland V.
D) II, IV and V.
E) I, Illand V.

16- Which of the following enzymes DOES NOT correspond to the Krebs cycle?

A) Isocitrate dehydrogenase
B) Succinate dehydrogenase

C) Citrate sintetase

D) Pyruvate carboilase

E) a-cetoglutarate deshidrogenase

PLANT ANATOMY AND PHYSIOLOGY

17- Which are the key terms to explain water transport in the xylem?

A) Root hairs, cations concentration, transpiration.

10



B) Transpiration, tension, guttation.
D) Tension, cavitation, guttation.

E) Transpiration, cuticle, water potential.

18- Which of the following statements about the stomatal opening is true?

A) The concentration of abscisic acid in the guard cells increases.

B) Higher K* concentrations give guard cells a negative water potential.
C) The Level of carbon dioxide in the spaces inside the leaf increases.
D) Lower K" concentrations give guard cells a negative water potential.

E) Potassium ions diffuse passively out of the guard cells.

19- An active sieve tube member is characterized by having:

A) secondary wall, nuclear desintegration, sieve plates.
B) primary wall, central vacuole, a nucleus.

C) secondary wall, large amounts of callosa, sieve plates.
D) primary wall, bordered pits, a nucleus.

E) primary wall, sieve plates, desintegrated nucleous and tonoplast.

20- Which of the following statements is not related to plants pollinated by wind

(anemophily)?

A) They have large, divided or plumose stygma.
B) They produce a large quantity of pollen.

C) They have not showy flowers.

11



D) They have smooth and dry pollen.

E) They present flowers of diverse colors and agglutinated pollen.

21- The function of the aleurone layer in the carypsis is:

A) to protect the embryo.

B) to produce and release enzymes that degrade the starch and proteins of the
endosperm.

C) to produce gibberellins.

D) to synthesize carbohydrate.

E) to accumulate water.

22- The potato (Solanum tuberosum) tuber is characterized by:

A) being a modified underground stem.
B) accumulating large quantity of starch.
C) being a kind of asexual reproduction.
D) containing several buds.

E) all of them are true.

23- An aggregate fruit is originated from:

A) a set of flowers clustered in a receptacle.
B) a flower with several carpels and a syncarpous gynoecium.
C) a flower with syncarpous gynoecium and axile placentation.

D) a flower with several separated carpels.

12



E) several flowers around an axis.

24- In a laboratory, stems and roots of different plants were cut. When putting them into a
box the slides mixed. Which of the following cross sections corresponds to a primary root

of Magnoliopsida?

A) Epidermis | Cortex Bicollateral bundles | Pith

B) Epidermis | Cortex Pericycle 4 xylem strands alternate

with 4 phloem strands

C) |Periderm Secondary Phloem | Cambium Secondary Xylem

D) |Epidermis |Cortex Pericycle 20 xylem strands

alternate with phloem

E) Epidermis | Sclerenchyma Scattered vascular |Hollow pith

bundles

13




25- Which of the following combinations present primary walls in an adult plant?

A) |Vessels members |Meristematic cells Parenchyma cells
B) Colenchyma cells |Fibres Sieve tube member
C) |Sclereids Colenchyma cells Sieve cells

D) |Meristematic cells | Tracheary elements |Colenchyima cells
E) Sieve elements Meristematic cells Colenchyma cells

14




26- Identify the following characteristics in the floral diagrams below: Calix and corolla with
the same number of parts in each whorl, the number of stamens are twice the number of

sepals and petals, gynoecium with 5 carpels.

A) 1, Il and IV.
B) Il and IL.
C) lll and IV.
D) I, Il and IIl.
E) I and IV.

15



27- The following figures correspond to cross sections of leaves. Which one/s

correspond/s to a hydrophytic habitat?

nanh . <
I
+ ! ‘
i
ety
‘v?”iﬁi A

A) 1, lland IlI.

B) IL.

C) I, 1, IV and V.
D)1, lland V.

E) I, llland IV.
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28- In a 5-m-tall young Eucalyptus, a person stuck 2 long nails horizontally and opposite to
each other in its trunk, at a height of 1.0 m. Today the tree is 10 m tall. Are there changes

in the height above the ground and the distance between the two nails?

A) The height of the two nails above the ground increases due to the activity of vascular
cambium.

B) The height of the two nails above the ground remains unchanged because primary
growth occurs in the stem tip.

C)The distance between the two nails will increase due to activity of vascular cambium.

D) The height and distance between the two nails increase due to activity of the intercalary
meristem.

E) Both B and C are true.

ALRAT T
73 \&%:\L\r ey D)
SN

17



ANIMAL ANATOMY AND PHYSIOLOGY

** Regulation of body temperature is fundamental in the organisms. The balance
between production and loss of heat determines the body temperature. In
vertebrates like reptiles, amphibians and fish the body temperature fluctuates within
a considerable rank. In birds and mammals there exists a group of reflex responses
that integrate to keep/maintain the body temperature within a narrow rank in spite of
the fluctuations of the atmosphere.

The following 4 questions are related to this introduction.

29- Body temperature in mammals is regulated by:

A) spinal cord.
B) medulla oblongata.
C) hypothalamus.

D) cerebellum.

30- A naked person inside a room at 21° C of temperature and 80% humidity will lose heat

mainly because of:

A) an increment of the metabolism.
B) miction.

C) breathing.

D) radiation and conduction.

E) sweat evaporation.

18



31- In a dehydrated person, corporal water must be replaced by means of intravenous

infusion of:

A) distilled water.
B) a 2 % sodium chloride solution.
C) a 5% glucose solution.

D) a mixture of 1% glucose and sodium chloride solutions.

32- Select the correct combination of the temperature regulating mechanisms activated by

cold:

A) perspiration - cutaneous vessel constriction - increased breathing.
B) cutaneous vessel constriction - piloerection - increased adrenalin secretion.
C) cutaneous vessel expansion - increased breathing — shivering.

D) increased adrenalin secretion — perspiration - piloerection.

19



In the 18th century the Italian clergyman Lazaro
Spalanzani (1729-1799), developed a very
ingenious experience with the frogs in his
swimming pool. He dressed some males with tight
trousers to prevent the spreading of the semen
into the water. That summer, Spallanzani did not
have any tadpoles in his swimming pool. He

collected the semen drops from the shorts and

noticed that when he added them to the ova
deposited by the females during amplexus, the
ova developed into tadpoles.

Spallanzani’s frogs

The clergyman concluded that the ovum requires
contact with semen to be fertilized. Without
knowing, he was the precursor of artificial
fertilization. Spallanzani also observed that in the

fertilized eggs there appeared a furrow that had also

been observed by other researchers before. That
furrow is the beginning of the frog developmental

stages.

Eggs observed by Lazaro Spallanzani

20



Since then, developmental Biology has acquired significant advances, and at present the

embryonic development of the amphibia is well known.

33- Which of the following statements about amphibia development are correct?

|. Amphibia have mesolecithal eggs.
Il. The blastomeres in the animal pole are smaller than in the vegetative / vegetal pole.
lll. Yolk is concentrated in the vegetative / vegetal pole.

IV. Amphibians display holoblastic cleavage.

Answers

A) 1, 11, and IV.

B) I and Ill.

C) lland IV

D) I, 11, lll and V.
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The amniotic egg is one of the major adaptations in the evolution of the vertebrates. The

following scheme corresponds to an amniotic egg.

22



34 - The embryonic membrane marked with an X corresponds to:

A) chorion.
B) allantoids.
C) amnion.

D) yolk sac.

35- One of the extra embryonic membranes produces proteins and lymphocytes which
suppress the immune response the mother’s body would present against the fetus. This

membrane is:

A) the allantois.
B) the chorion.
C) the yolk sac.

D) the amnion.

36- If the corpus luteum of a pregnant woman is removed before the eleventh week of

pregnancy:

A) the pregnancy proceeds because there is no connection between the corpus luteum
and pregnancy during this period of gestation.

B) the placenta has already secreted enough progesterone and estrogen to sustain the
pregnancy.

C) the embryo is spontaneously aborted.

D) none of the given answers is correct.

23



37- The three embryonic layers established during gastrulation in mammals subsequently
differentiate into specific tissues and organs.

Select the correct pair:

A) Mesoderm - liver.
B) Endoderm - dental enamel.
C) Ectoderm — crystalline lens.

D) Mesoderm - thyroid.

38- From which part of the paraxial mesoderm do the vertebrae develop?

A) Sclerotome.
B) Dermatome.
C) Myotome

D) Hypomere.

39- Select the correct sequence with relation to the embryonic origin of the nervous

system.

A) Neural tube — neural plate - neural fold - neural crest.
B) Neural plate - neural crest - neural tube - neural fold.
C) Neural crest - neural plate - neural fold — neural tube.

D) Neural plate — neural fold - neural crest - neural tube.

24



The following 5 questions are related to the scheme:

40- Upon which organs in the diagram the cholecystokinin (CCK) acts?

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

E) 1; 3and 4.

41- Which of following proteins are synthesized by the organ marked with 1 in the

scheme?

[. Albumin.
II. Fibrinogenous.
[1l. Transferrin.

I\VV. Angiotensyn.

25



Answers

A) I, Il and IV.
B) II, lll and V.
C) land Ill.

D) Il and IV.

E) All of them are correct.

42- The structure marked with letter ¢ corresponds to the:

A) Cystic duct.
B) Common hepatic duct.
C) Pancreatic duct.

D) Choledoco.

43- Which of following enzymes are secreted by organ 4 in the scheme?

l. Nucleases.
II. Lypase.
lll. Pepsin.
IV. Trypsin.
V. Lactase.

VI. Chymotrypsin.

26



Answers

A) 1, 11l and VL.
B) I, I, IV and VI.
C) Il, IV and VI.
D) I, Ill, IV and VI.

44- Organ 4 of the scheme also has an endocrinous function. One of the main hormones it
releases is insulin. Which one of the following triplets is true regarding the effects of Insulin

on fat tissue (adipose tissue), muscle and liver?

Fat tissue Muscle Liver
A) |Increase in glucose entry. | Decrease in glucose entry Decrease in lipid
synthesis
B) |Increase in glucose entry |Increase in glycogen Decrease in ketogenesis
synthesis
C) |Increase in fat acids Decrease in glycogen Increase in ketogenesis
synthesis synthesis
D) |Decrease in fat acids Decrease in aminoacid Decrease in protein
synthesis acquisition synthesis

27



GENETICS

** The armadillo is a placental mammal of the order Xenarthra, family Dasypodidae,
mostly known for having a bony armour shell made up of small, overlapping scales.
All species are native to the American continent, where they inhabit a variety of

environments.

45- This remarkable animal is the only known species that always produces monozygotic
multiple offspring. After 140 days of gestation a female “armadillo” gives birth to 4 naked

babies with soft armour. We expect that:

A) the genotype of the four babies is the same as their mother’s.
B) all of these “armadillo” babies have the same genotype.

C) the babies are of different sexes.

D) the four babies are haploid.

E) the four babies have different phenotypes.

46- In an electrophoretic study of enzyme variation in one species of Dasypus you find 31
individuals A1A1, 24 AjA, and 5 A,A; in a sample of 60. Which are the frequencies of

alleles A; and A,?

A) p(A)= 0.72; q (A) = 0.28.
B) p(A1)= 0.52; q (A) = 0.48,
C) p(A1)= 0.92; q (A;) = 0.028.
D) p(A1)= 0.28; q (A) = 0.72.
E) p(A1)= 0.48; q (Az) = 0.52.
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47- Is the above population in Hardy-Weinberg equilibrium?

Table: x*-Distribution

df 0995 099 0975 095 090 0.10 0.05 0.025 0.01 @0.005
1 0.001 @ 0.004 @ 0.016 2.706 3.841 @ 5.024 @ 6.635 7.879
2  0.010 | 0.020 @ 0.051 @ 0.103 @ 0.211 4.605 5.91 7.378 | 9.210 | 10.597
3 0.072 0.115 | 0.216 @ 0.352 @ 0.584 6.251 7.15 9.348 | 11.345 12.838
4  0.207  0.297 0484 0.711 | 1.064 7.779 9.488 @ 11.143  13.277 @ 14.860
5 0412 0554 0.831 @ 1.145 1.610 9.236 | 11.070 12.833 15.086 | 16.750
6 0.676 0.872 1.237 1.635 2.204 @ 10.645 12592 14.449 16.812 18.548
7 0989 1.239 1.690 2.167 @ 2.833 | 12.017 14.067 : 16.013 | 18.475 20.278

A) Yes.

B) No.

C) Itis not possible to determine.

48- If in another population the frequency of the A;A; genotype is 0.25 and the frequency
of the A1A, genotype is 0.45, in Hardy-Weinberg equilibrium, the frequency of matings

between the A>A; and AA, genotypes would be:

A) 0.063.
B) 0.300.
C) 0.090.
D) 0.112.

E) 0.075.
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49- Among the offspring of a given mating of “armadillos”, a phenotypic ratio of 9:3:3:1 is

discovered. This is a result of:

A) epistasis.

B) linkage.

C) independent assortment.
D) pleiotropy.

E) polyploidy.

50- Two male specimens of the rodent Akodon molinae belonging to the same population
were analyzed cytogenetically: One of them had 43 and the other 42 chromosomes. The
Fundamental Number (number of chromosome arms in a somatic cell) was 44 in both of

them. This may be due to:

A) chromosome loss.
B) an inversion.
C) Robertsonian translocation.

D) presence of B chromosomes.

E) polyploidy.
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51- Which of the following statements is NOT true with respect to an X-linked recessive

inheritance?

A) It affects mainly males.

B) There is no male-to-male transmission in the pedigree.

C) Females may be affected if the father is affected and the mother is a carrier.
D) It affects either sex, but females are more affected than males.

E) Affected males are usually born to unaffected parents.

52- In chickens there exists a genetic condition called “creeper” (very short crooked legs).
A cross of affected chickens, produced a progeny of 775 creepers and 388 normal chicks.

The closest phenotypic ratio is:

A)3:1
B)2:1.
C)1:1.
D)3:2.

E)4:1.

53- What is the mode of inheritance of the creeper trait in the above question?

A) Sex-limited.

B) Autosomal recessive-lethal.
C) Epistatic to the normal allele.
D) Both a and b.

E) X-linked recessive.
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54- You carry out a cross between homozygous purple-eyed flies with vestigial wings, and
wild-type flies. The resulting F; flies are all phenotypically wild-type. In the progeny of the

testcross of F; females you observe the following phenotypes:

Phenotype Progeny
Purple-eyed, vestigial wings 1193
Purple-eyed, normal wings 159
Red-eyed, vestigial wings 161
Red-eyed, normal wings 1129

What is the map distance between these two loci?

A) 12.2 map units.
B) 48.2 map units.
C) 6.2 map units.

D) 24.4 map units.

E) none of the above.

55- In order to study a viral polymerase, a scientist decided to express the encoding gene
in Escherichia coli using the recombinant DNA technology. Choose the correct option

about steps mentioned below, in the right order.

a. cloning into an expression vector.
b. disruption of cells and isolation of cytoplasmic fraction.
c. induction of protein expression.

d. isolation of viral genomic RNA from purified virions.
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e. PCR (polymerase chain reaction).
f. reverse transcription.
g. selection of the desired clone.

h. transformation into Escherichia coli cells.

Answer

A)d,f,e ,a,h,g,c,b.
B)d,b,c,a h, e fqg.
C)h,g,a,b,d,fc,e.

D)d,f, e h,g,b,c,a.

56- Which of the three options (A, B, C or D) shows the characteristics of the DNA

molecule under physiological conditions?

Base pairs (bp) per | Diameter Distance between two Form
turn successive base pairs
A) 12 bp 2 nm 34 nm A
B) 10 bp 1nm 3.4 nm B
C) 10 bp 2 nm 3.4 nm B
D) 11 bp 1nm 3.4 nm A
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57- A DNA molecule has 160 base pairs and 20 percent of adenine nucleotides. How

many cytosine nucleotides are present in this molecule?

A) 96 cytosine nucleotides.
B) 60 cytosine nucleotides.
C) 160 cytosine nucleotides.
D) 40 cytosine nucleotides.

E) 48 cytosine nucleotides.

58- In vivo cloning of genomic DNA requires some of the following:

|. DNA polymerase.

Il. restriction endonucleases.
lll. a probe.

IV. DNA ligase.

V. a host.

V1. donor DNA.

VII. methylases.

VIII. proteases.

IX. a vector.

X. Taq DNA polymerase.
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Answer

A) 1, 11 1V, V and VL.

B) I, IV, V, VI and IX.

C) I, V, VI, VIl and IX.

D) IV, V, VI, IX and X.
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ECOLOGY

59- The following graph represents the hypothetical results of an experiment designed to
recognize which nutrients can act as limitants of productivity in a salinized water lake.
According to the areas of limitation, determine the lines in the graphic which correspond to

each of these nutrients: phosphorus, nitrogen, iron and copper.

References

Solid black line: primary production.
a) Iron limitation area.

b) Nitrogen limitation area.

¢) Phosphorus limitation area.
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Uptake rate of assimilable nutrients

A) | =iron, Il = nitrogen, Ill = phosphorus, and IV = copper.
B) | = copper, Il = phosphorus, Il = nitrogen, and IV = iron.
C) I = nitrogen, Il = phosphorus, 11l =iron, and IV = copper.
D) | = copper, Il = nitrogen, IIl =iron, and IV = phosphorus.
E) | =iron, Il = copper, Il = phosphorus, and IV = nitrogen.
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** During a period of six years, the variation in abundance for five animal species
was registered in the month of October in order to verify the recovery of the fauna
of a contaminated lake after a decontamination process initiated in 1999. The

abundance values are shown in the following figure.

The following 4 questions are related to the figure.
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60- Abundance of species 3 tends to:

A) diminish with time.

B) rise with time.

C) remain constant with time.

D) fluctuate at random with time.

E) fluctuate systematically.
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61- The highest density of species 2 was registered in the years:

A) 2000 and 2001.
B) 2002 and 2003.
C) 2003 and 2004.
D) 2004 and 2005.

E) None of the above answers is correct because there is not complete information.

62- The species that allowed evaluating the reduction of contamination were:

A) 1; 2;and 3.
B) 2; 3; and 5.
C) 3; 4; and 5.
D) 1; 4; and 5.

E) 2; 4; and 5.

63- The reduction of contamination allowed the species richness:

A) to rise with time.

B) to diminish with time.

C) not to change with time.

D) to fluctuate at random with time.

E) to fluctuate systematically with time.
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64- In the same way as a population, a community shows several properties. Which of the

following characteristics correspond to the community level?

A) Species diversity, stratification, relative abundance of females, and trophic webs.
B) Species diversity, age distribution, deaths of individuals, and trophic webs.

C) Cohorts diversity, dominance, age distribution, and trophic webs.

D) Species diversity, dominance, relative abundance, and trophic webs.

E) Species diversity, density, deaths of individuals, and age structure.
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**In the following figure five examples of interactions are shown.

References

R: limiting resources.
C: consumers.
E: natural enemies.
—_—
. direct interaction and negative influence.
— = :indirect interaction and negative influence.

"> direct interaction and positive influence.
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The following two questions are related to the above figure.

65- ldentify two situations of competition, and two of apparent competition:

A) I and II; lll; and IV.
B) land V; Il; and IV.
C) llland II; IV; and 1.
D) I and IV; lll; and II.

E) land IlI; Il; and V.

66- Identify the organisms with mutualistic interaction between them, and the example

representing this situation:

Mutualistic interaction Example
between
A) ClC2 |
B) ClcC2 Il
C) C2C3 Il
D) E M
E) ClC2 Y,
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67- Organic matter decomposition depends in part on climatic factors such as temperature
and precipitation. In the following schemes, the distribution of nitrogen in mulch, root, and

soil for six different biomes is shown. Which biome is represented in each of the following

figures: I, Il, and 111?

Boreal forest

References

- mulch
m root
|:| soll

(3

Temperate grassland

Savanna 1]

¢

A) 1= Tundra, lI= Temperate deciduous forest, Ill= Tropical deciduous forest.
B) I= Tropical deciduous forest, lI= Tundra, Ill= Temperate deciduous forest.
C) I= Temperate deciduous forest, II= Tropical deciduous forest, Ill= Tundra.

D) I= Tundra, lI= Temperate deciduous forest, Ill= Tropical evergreen forest.
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68- Which of the following statements are correct?

Statements

|. The amount of nitrogen in living organisms is very small compared to the total quantity in
the atmosphere.

Il. Less than 30% of the nitrogen available for plants comes from nitrogen-fixing bacteria or
algae.

lll. The gaseous nitrogen cycle is global because it implies an exchange between the
ecosystem and the atmosphere.

IV. The input mechanisms of nutrients to an ecosystem are different from the output ones.
V. The nutrients cycles can be studied introducing radioactive markers in natural or

artificial ecosystems.

Answer

A) I 1l; and IV.
B) II; 11I; and V.
C) I; lll; and V.
D) lll; IV; and V.
E) II; IV; and V.
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69- In Biology, dispersion refers to:

A) the movements of organisms between populations.

B) the movements of organisms within a population.

C) the relative positions of the organisms to one another.
D) A and B are true.

E) B and C are true.

70 - Which of the following statements are true?

Statements

l. The life table of a population does not change with the environmental conditions.

Il. To project the population growth when birth and mortality rates vary according to
individual age, we must know the proportion of individuals in each age-class.

lll. The life table of a population varies according to the density of the population.

IV. The age-class structure of a population is always an indicative of the temporal

heterogeneity in individuals’ recruitment.

Answer

A) 1, and IIl.
B) I, and IV.
C) Il, and I11.
D) I, and IV.
E) Ill, and IV.
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BIOSYSTEMATICS

71- Development in marine molluscs may be characterized by:

A) trochophore larva only.
B) trochophore and veliger larva.
C) direct development without larval state.

D) all of them are correct.
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72- Observe the following diagrams of invertebrates embryos illustrating the characteristics

of the body plan (bauplan).

References
Endoderm Mesoderm | Ectoderm  [[TITIIIIII0
Cross | I 1| v V
Transversal

Longitudinal

Diploblastic Triploblastic

No coeloms pseudocoeloms |true coeloms

Incomplete or blind gut Complete gut (Tube-within-a-tube)

Without segmentation With segmentation (metameric)
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Select the correct sequence which corresponds to the Phyla represented with I, II, IlI, IV

and V.
A) | Cnidaria Plathyhelminta Annelida Nematoda Arthropoda
B) |Cnidaria Plathyhelminta Nematoda Arthropoda Annelida
C) |Nematoda |Arthropoda Plathyhelminta | Cnidaria Annelida
D) |Annelida |Cnidaria Arthropoda Plathyhelminta | Nematoda

73- The following characteristics correspond to: Unicellular organisms, eukaryotic cell with
micronuclei and macronuclei, asexual reproduction by transverse binary fision and sexual

reproduction by conjugation. Most are free-living.

A) Rhizopoda
B) Apicomplexa
C) Zoomastigophora

D) Ciliophora

74- The main characteristics of the Asteraceae family are:

A) calyx in the form of a pappus, sympetalous corolla.
B) inferior ovary.

C) seed separated from the pericarp.

D) free filaments, fused anthers.

E) all of them are true.
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75- The Orchidaceae family present:

A) superior ovary, three-carpellate, one loculed ovary.

B) showy labellum. Pollen grains united in a mass.

C) plants with terrestrial habitat only.

D) androecium with two whorls of stamens of six stamens each.

E) fruit siliqua, The embryo is surrounded by storage tissue.

76 - The flower parts in the Solanaceae are:

A) calyx of 4 sepals, corolla of 4 petals, androecium of 6 stamens usually, parietal
placentation.
B) calyx of 5 sepals, corolla of 5 petals, androecium of 5 stamens usually, axile
placentation.
C) calyx of 5 sepals, corolla of 5 petals, androecium of 10 stamens usually, marginal
placentation.
D) calyx of 5 sepals, corolla of 5 petals, androecium of 4 stamens usually, axile
placentation.

E) perigon of 6 tepals, androecium of 6 stamens, axile placentation.
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77- The Pinophyta are characterized by:

A) seedlings with two cotyledons.

B) anatropous ovule.

C) double fertilisation.

D) prothallus (primary endosperm) as storage tissue of the seed.

E) high predominance of herbaceous species.

78- The Liliopsida are characterized by:

A) a tap root system.

B) typical netlike veins

C) flower parts are usually in multiples of three.
D) ring-like arrangement of vascular bundles.

E) secondary growth.
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ETHOLOGY

** The following 2 questions are related to the mulita (Dasypus hybridus) behavior.

To shelter and to look after its babies, the mulita (Dasypus hybridus) excavates
cylindrical burrows where it builds its nest with vegetal matter, specially dry

grasses (herbs).

79 - The mulitas avoid the overlapping of refuge and nestling areas by means of a fragrant
sign: on moving into the burrow, they impregnate its roof with an oily and stinking liquid
that is secreted by a gland placed in the back of the caparison at the pelvis level.

Therefore every adult mulita usually dwells into its own burrow -though sometimes the

burrows may be occupied by several individuals. This behavior corresponds to:

A) an altruistic behavior.

B) a selfish or malicious behavior.
C) a territorial behavior.

D) an agonistic behavior.

E) none of the previous ones.
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80- The above mentioned behavior is adaptative and tends:

A) to reduce the intraspecific competition.

B) to ensure the most efficient use of the resources in a habitat.
C) to control the population growth.

D) to stimulate the dispersion of the individuals.

E) all the previous ones are correct.

** The armadillo commonly known as mataco or ball quirquincho (Tolypeutes
mataco) adopts, sometimes, a typical position similar to a "ball* as you can see in
the following figure; hence its name. In these cases, they draw in their feet and nose

causing the exoskeleton plates of the body and head to fit tightly to each other.

81- The armadillo exhibits this behavior when it faces a:

A) sure hiding place.

B) food source.

C) possible predator.

D) companion or a baby.

E) fragrant mark of a companion.

51



82- Mating of Recurvirostra avosetta, a wading bird, is preceded by some peculiar
movements. Both male and female clean their feathers nervously. After some time, the
female takes a horizontal position (see picture) and this triggers the male to copulate.

The horizontal position of the female corresponds to:

A) a conditioned reflex.
B) a displacement activity.

C) an innate response.

D) a sign stimulus.

E) the super normal releaser.
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