IBO — 2006 Part B
XVII MexayHapoaHasi 0M0J10rH4ecKasi 0JIMMIIAaaa
9 — 16 uroas 2006 r., Puo-Kyapro, Aprenruna

Teopernuecknii Tect
Yacts B

B2. B 3ykapuoTrHuyeckoil = KJeTKe  PpHOOCOMBI, JIOKAJU30BAHHbIE B  IHUTO30JI€,
IHAOIUIA3MATHYECKOM PEeTHKYJIyMe, MUTOXOHAPHUAX M XJOPOILUIACTAX, OCYHIECTBJSAKT CHHTE3
onpeeJIeHHbIX 0eJIKOB.
Hcnoab3yss Koa OTBETOB, oONpeaeJuTe JOKAJIW3ANMUI PHOOCOM, OCYLIECTBJSIIONIUX CHHTE3
0003HAYEHHBIX 0€JIKOB:

Kon otera:

01. ITuTo301b.

02. DHpOMIa3MaTUYECKUNA PETUKYITYM.
03. MuToXoHIpHH.

04. Xnopomacr.

BEJIKU KO/
A) ®ubpoHeKTHH 02
B) JlakTaTnerunporenasa 01
C) Kommuiekc mutoxpomoB bg-f 04
D) Amunaza 02
B)-Pubynosoanducharrapborennasa 04
Fy Huroxpos ¢ okeriasa 03
G) Keparun 01
H) HAJAH acruaporenasa 03

B3. Slnepubiii 0esqoxk DNA-nmosiumMepasa, CHHTe3UPOBAHHBIH B HUTOILIA3MATHYECKHUX PUOOCOMAX
KJIETKH, NONAa/JaeT B AP0 Yepe3 si/iepHbIe MOPbI MyTeM:

A) naccuBHOU nudy3un yepes ruaporiibHbIC KaHAITBI

B) creun(uIeckoil CUrHaJIBLHOM MOCIIeA0BATEIFHOCTH OelIKa, C 3aTpaToil SHEprUH

0) OIIOCPEI0BAaHHOT'O PELIENTOPaMH SHAOLMTO3a

D) cnenn(uIeckoil CUrHAJILHOM MOCIIE0BAaTENIbHOCTH Oenka 6e3 OTpeOIeH s SHEPTHH

B4. Ucnoan3ysi KO OTBeTa, ONpeesiiTe COOTBETCTBEHHO XapakTepHble 4epThl cuHTe3a PHK,
npoueccunra MPHK u cunTe3a Oesika.

Kon otBera:

01. mpokapHOTHI.
02. 3yKapHOTHI.
03. obOe rpymIb.
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XAPAKTEPHBIE YEPTbI KO
A) Opna PHK-nonumepasa karanusupyet cuares Tpex Tunos PHK. 01
B) [Tpucoequnenne PHK-monmmepassl k mnpomoTopy TpedyeT Habopa
0enKOB, Ha3bIBAEMbIX OOMIMMHU (haKTOpaMH TPAHCKPHUIIIHU, KOTOPHIE TOJDKHBEI 02
OBITh IPUCOEIMHEHBI K MPOMOTOPY 10 Hayajla TPAHCKPHIILIUY.
9) CrpyKTypble TeHbl HE 00BEIMHEHBI B ONIEPOHBI. 02
D) B mpoueccunre MPHK k 5'-xoHIy n00aBisieTcss METUITYaHHMHOBBIM KOII 0
U K 3’-KOHIly moJu-A XBOCT.
E) BONBIIMHCTBO CTPYKTYpPHBIX TI'€HOB COJEPKUT HHTPOHBI, KOTOpBIE 0
BBIPE3AI0TCSI B pe3yJIbTaTe CIUIACUHIA MTepel TPAHCISIUEH.
F) Cunre3 Oenka HauyuMHAETCs eIIe [0 01
OKOHYAHUS TPAHCKPUIILIMH.
G) CuHTte3 Oejika Bcerja HaYMHACTCS Ha 03
CBOOOJIHBIX pUOOCOMAX B ITUTOILIA3ME.
H) YpoBeHb Jierpaialuu MPHK 00
peryaupyeTcs BHEKJIETOYHBIMY CHTHAJIAMH.
) Pubocoma y3HaeT
nocinenoBarenbHocTh Illaitna-Jlanerapuo Ha 5'-xonue MPHK wu Tpancmsuus 01
HA4YMHAETCS.

BS. C neabo onpenesneHus, JOKAJIU30BaH JIM 0eJIOK B IMTOILIA3Me WM B OPraHe/uIax, TAKHX KaK
JHAOIUIABMATHYECKUH PeTHKYJYM H Teabna [0JbIkH, 4YacTo TPOBOAMTCH AHAJIU3,
KOMOMHHUpYOIIN Bo3/leiicTBHE NMPOTEHHA3 U NMOBEPHOCTHO-AKTHUBHBIX BellleCTB (JeTepPreHToB).
B pesyabtare B3amMogeicTBHsA 0esika ¢ NMPOTEHHA30H NepPBbIH paspyliaeTcs W IMoOcCJe 3TOro
0oJblIe He MOeT ObITh OOHapy:keH. IlockoJbKY nmpoTreMHa3sa He MOKeT NPOHMKHYTH 4epe3
O0noMeMOpaHy, NOCJeHASA Pa3pylIaeTcs NPH JeliCTBUN MOBEPXHOCTHO-AKTHBHOIO BellleCTBA.
@pakuus, coaep:Kalmas Be3UKYJbl, 3aKJII0YeHHbIe B O0MoMeMOpaHy, ObLIM MOJy4YeHbI NMyTeM
reMoreHu3anuu U (ppaKuuOHNPOBAHUSA KJIETOK NMevyeHH. YTo0bl YCTAHOBUTH COOTBETCTBYIOIIYIO
Jokanuzanuio 0eaka A (40 kDa), 6eaxa B (50kDa) u 6enxa C (80kDa), conep:kamuxcs B 3Toil
¢ppaxknun, ObLJIM NPOBedeHbI CJelyIOIHMe MPOolelyphbl, 32 KOTOPbIMH cje1oBaj BecrepH-0J10T
aHAJIN3 /151 COOTBETCTBYIOLIEro O0HAPYKEeHHS M OINpe/ieSieHNs] MOJIeKYJISIPHOTo Beca 0esikoB A, B
u C. (IIpumeuyenne: kDa 0003HaYaeT eMHUILY BBIPAKEHHUS MOJIEKYJISIPHOIO Beca 0eJIKOB).

IIpoueaypa 1: Jo6aBsenune nporennasnl K ¢ mocienyrommum HarpeBaHueM

IIpouenypa 2: [JdoGaBnenne mNOBepHOCTHO-akTHBHOro BemecrtBa Triton X-100 ¢
MOCJIeYIOIIUM HarpeBaHHueM

IIpouenypa 3: Jo6aBienune u nporennasbl K u moBepHoCTHO-akTUBHOTO BelectBa Triton
X-100 ¢ mocjeayruuM HArpeBaHUEM

IIpouenypa 4: Toabko Be3nKy/Jbl ObUIM BbIeJEHbl OCAXJAeHHEM MPH MOMOIIHU

YAbTPAleHTPU(PYTMPOBAHUS, 32 KOTOPBIM CJ1e0BAJ0 OTJeJeHHe BCeX HUTOIIA3MaTHYeCKHX
KOMIIOHEHTOB
Pe3ysibTaThl 3KCIIEPHMEHTA NMPeACTABJIEHbI HIIKe.

Ilpouenypal Ilpouenypa2  Ilpoueaypa3  Ilpoueaypa 4

Beaox A 40 kDa 40 kDa He oOHapy:xeH 40 kDa
Benok B He oOHapyxeH 50 kDa He 00HApYXKeH He 00Hapy:KeH
Benok C 40 kDa 80 kDa He ooHapy:xxeH 80 kDa

3anosHUTE TAOJWIY, HCMOJIB3Ysl KOAbI OTBETOB, COOTBETCTBYIOIHE JOKAJIM3ANMU KaKIOT0
oeKa:
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Kox oTBera:

01.  CycnenaupoBaH B IMTOILIA3ME.

02. [IprcoenrvHeH K BHENTHEN TOBEPXHOCTH BE3UKYJIbI.

03.  YrTomieH BO BHYTpPb BE3UKYJIBI.

04.  IlponussiBaeT MeMOpaHy BE3UKYJbl TaKUM 0Opa3oM, YTO OJIHA €ro MOJOBHHA BBICTYIAET Ha
BHEIIHEN MOBEPXHOCTH, a BTOpasi OJIOBUHA YTOIUIEHA BO BHYTPb.

05. He B0O3MOXHO onpeAeuTh TOJIBKO MO 3TOMY SKCIIEPUMEHTY .

Besok HaxoauTcs:

KO/l
bemox A 03
benok B 01
benox C 04

B6. Kakasi koMOMHAIUsI MeKAYy 3JIeMEHTAMHM IUTOCKEJeTa M HUX XaPAaKTePHbIMH CBOCTBAMH
SIBJISIETCS] MPABUJIbHOM ?

OJIEMEHTDBI IUTOCKEJIETA
I. MukpogunameHTbI

II. MukpoTtpy0Oouku

[II. ITpomexyTouHBIE (pUIAMEHTHI

CTPYKTYPHBIE U ®YHKIIMOHAJIbHBIE CBOMCTBA

01. ITonmumep Oenka akTUHA.

02. I[IpyHUMaeT yyactue B UIUTOKMHE3E Y )KUBOTHBIX.

03. IlpuaUMaeT ydactrue B 00pa30BaHUN BOPCHHOK H KTy THKOB.
04. IMonmumep Oenka TyOynuHa.

05. O6ecneunBaeT MEXaHUIECKYIO CTAOMIHBHOCTD KIICTKH.

06. IIpunumaeT yqactue B ABM)KEHUHU KIIETOK.

07. HenosisipHbIiA OJIUMED.

08. dopmupyeT saepHyI0 MEMOpaHy.

09. ®opmHpyeT MUTOTHYECKOE BEPETEHO.

I 11 111
A) 01,03, 05 02, 04, 08 02, 03, 07
B) 01, 02, 06 03, 04, 09 05, 07, 08
) 01, 03, 08 03, 04, 05 02, 06, 09
D) 01, 06, 09 02, 04, 07 03, 05, 07

B7. Ucnoab3ysi KO 0TBETOB, 0TBEThTe, KAKOE M3 CJeAYIOIINX YTBEP:KIEHUIl 0 TpaHCIopTe Yepe3
IJIA3MATHYeCKYI0 MeMOpaHy ’KUBOTHOM KJIeTKHU SIBJISIETCH BEPHbIM WJIH HeBEPHBIM.

Koz oTBera:

01. Bepno
02. HesepHo
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YTBEPXJIEHUE KOJ
A) CrepouniHble TOPMOHBI IONAAA0T BHYTPb KJIETKH IIyTEM SHIOLUTO3A. 02
B) AMUHOKHUCIOTHI MTOMAIAl0T BHYTPb KIETKU MyTeM pocToil auddy3uu. 02
O) BakTepuu BKITIOYAIOTCS B KJICTKY IyTeM (harommrosa. 01
D) MeTabonnueckre 0TX0/Ibl MONaJAal0T BHYTPh KJIETKH IMTyTeM SHOLKUTO3a. 02
E) Honbl mpoxoasaT yepe3 6enKu-KaHaabl yTEM MACCUBHOTO TPAHCIIOPTA. 01
F) XonecTepos BKIIIOYAETCS B KJIETKY KaK JIMIIONPOTEUH HU3KOM IIJIOTHOCTH 01
(JIHIT) myTem »sHAONINTO3a, OMOCPETOBAHHOTO PEIICITOPOM.
G) B snurenuanbHbIM KJIETKaX KHUIIEYHHUKA TPAHCIOPT MAaKPOMOJEKYJT OT
anmUKaJIbHOW CTOPOHBI K 0a3oiiaTepajibHOM CTOPOHE TPOUCXOIUT TYTEeM 01
TPaHCLMTO3A.
H) Na' / K'-Hacoc Tpancnoptupyer 3 moHa Na' B knetky u 2 nona K u3 -
KIIETKHU.

BS8. B caenyromeii Tadaune npeacTaBjieHbl HEKOTOpPble KOMIIOHEHTBI, MPOLECChl H CTPYKTYPHI
MHUTOXOHApHUIi. PaccmoTpuTe 00e rpagbl 1 BbIOepuTe NPABUIBHYI0 KOMOHHALMIO.

01. I[Topun

02. ®epmenTsl MuTOXOHIpHanbHOro cuuresa PHK
03. AT®-cunTaza

04. MoHoamMHHOOKCHAA3a

05. ®epMeHTBI OKUCIIEHUS )KUPHBIX KUCIOT

I Buemnss
MUTOXOHJIpHalIbHAs MeMOpaHa
II. BuyTpennss
MUTOXOHJIpHalIbHAS MEMOpaHa

06. Koousum Q I1I. MuToXOoHapHATBHBIN
N MaTpHUKC
07. ®epMeHTHI ITUKJIA TUMOHHON KUCIOTHI
| 11 111
A) 02,06,07 01,04,07 01,05
B) 01,05,06 02,03 02,04,07
@) 01,04 03,06 02,05,07
D) 02,05 01,03,07 06,07

B9. UmeroTcs ciienyomme yTBepKIeHHs 0 )KITYTHKaX NPOKAPUOT U JYKAPHUOT:

0l.  >KryTUKM NPOKapHUOT MOKPBITHI MEMOpaHO

02.  KTYTHKH DYKapHOT JIBUTAIOTCS IyTEM BpAIEHUS

03.  SKTYTUKM M MPOKApUOT U 3yKAapHOT HCHOIb3YIOT MPOTOHHBIM IpaJMEHT B KadeCTBE MPSMOTO
MCTOYHHKA SHEPTUU JJIS IBUKECHUS

04. KTyTHKH TpOKapHOT 0Opa3oBaHbl AKTHMHOM, TOTJa KaK TaKOBBIE SYKapuoOT 00pa30BaHBI
TyOyIHMHOM

05.  KTyTHUKM IPOKApUOT COCTOAT U3 TPEX YacTel: 0a3aJIbHOTO TEJbla, KPIOKa U HUTU

06.  Bce MPOKApUOTUYECKUE KIETKU COJEePKAT KaK MUHUMYM OJMH KTy TUK

07.  Bce 3yKapHOTHYECKHE JKTYTUKH IIPOKPBITHI IUIa3MaTHYECKOl MeMOpaHoi

08.  Bce (yYHKUMOHAJbHbIE >KI'YTHKH JSYKapuoT COJepXaT MOJIEKYJspHbIE MOTOpPHBIE Oenku
(IMHEnHBI)

09.  KryTHKM OPOKapHUOT MOTYT BpaIIaThCs JIUIIb B OJTHOM HalpaBICHUU

HpaBI/IJ'lI)HI)IMI/I SABJISIIOTCH YTBEPKACHUSA

A) 01, 04, 07
B) 03, 07, 08.
C) 02, 05, 09.
D) 05, 07, 08
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B10. PaccmoTpuTe HMKeC/IeyIOIN PUCYHOK M BIUIINTE HUKe NPAaBUIbHBIN KO OTBETAa.

0z
Kakas u3 cTpykTyp: CODE
A) sBIII€TCS MECTOM 00pa3oBaHus CyObeIMHUL] puOOCcCOM? 07
B) siBnsieTcst MECTOM TTIMKO3WJIMPOBAHMSI OSJIKOB M JIUMHI0B? 01
C) moxeT 00pa3oBbIBaTh O€JI0K, HE KOAUpYeMBbl siaepHoit DNA? 05
D) sBnsercs oOpa3oBaHHEM, TMOAJEPKUBAIOIINM CTPYKTYPHYIO LI€JIOCTHOCTD 03

akcoHa?
E) sBnsieTcs HamOosee pacpoCTpaHCHHON CTPYKTYpPOW B ITUTOILIa3Me allMHAPHBIX 06
KJICTOK TI€YCHU?
F) sBnsercs nHambosiee pacmpoCTpaHEHHOH CTPYKTypOW B JICTATCIIBHOW MBIIIIIIE 05
HAaCEKOMBIX ?
GG) sBAsSETCS MECTOM CHHTE3a JIUTIHIOB? 02
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B11. Caeaywommuii PHCYHOK COOTBETCTBYeT KPYroBopory aszora. CooTHecuTe MNpouecChl,
NPOHYMepOBaHHbIe HA pUCYHKe OT 1 10 4, co cile1yIOIIUM KOJ0M O0TBeTA.

AMWHOKNCNOTD!

Benkun

=

Mpouecc 4

4 Mpouecc 3

noz)

Mpouecc 1

Mpouecc 2

NO,
T NDS—'

Kon otBera:

01. AMMoHUUIHIpYOIIUE OaKTEpUN
02. lenutpudunupyromue 6akTepun
03. BoccraHoBiieHre HUTpaTa

04. Hurpudunupyromie 0akTepuu
05. Cunre3 Oenka

KO
[Ipomecc 1 01
[Tpouecc 2 04
[Ipouecc 3 03
[Iponecc 4 05

B12. Ucnoab3yss Koa 0TBeTa, BbI0epUTe KaKHe M3 CJAEAYIONIUX YTBEP:KIEHUH O YrjieBoaax H
YyeJIOBeYeCKOM OpraHu3Me SIBJISIIOTCSI BEPHBIMU MJIU HEBEPHBIMH.

Kox orsera:

01. BepHho.
02. HesepHho.
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CH,OH CH,OH CH,OH CH,OH
|
HO
OH OH OH o
D-qalactose D-giucose e
YTBEPXJIEHHUE KO/

A) D-T'anakto3a u D-r10k03a sIBISIIOTCS IEHTO3HBIMU caxapamMu 02
B) D-T"anakro3a u D-riroko3a sSIBISIIOTCS CTEPEO30MepaMu 01
C) D-T'anakro3a u D-ri1tok03a SBJISIFOTCS ab03aMu 01
D)B uenoBeyeckoM OpraHu3Me peakuus CJeBa HAlpaBO MPOUCXOIUT B 02
JIBEHAALIATUIIEPCTHOMN KHUIIIKE
E) B uenoBedyeckoM opraHusme peakiys clieBa HalpaBO MPOUCXOAUT B MOJOYHOM 01
Keese

PucyHok Ha cijenymomnieid cTpaHuie n300pakaer ;KU3HEHHbIH MKJ PACTEHUS.
PaccmoTpuTe pUCYHOK U €ro NoANMcH BHUMAaTeabHO. OTBeThTe Ha BOoNpockl 14-21.

B14.- DTOT XKH3HEHHBbII HUKJ OTHOCUTCH K CJIEIYHIIEeMYy TAKCOHY:
A) Bryophyta (Mxwu)

B) Pinophyta (I'onocemenHsbIe)

C) Magnoliopsida (/IBymosbHBIC)

D) Liliopsida (OgHOMI0TBHBIE)

B15. BbiGepure M BHecuTe apadCKyrw umudpy B CXeMaTHYeCKOro H300pakeHHsi, mpouecca
OIJIOIOTBOPEHUSI.
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1

17 16 JKU3HeHHbIN uuKn

O603HavYeHus:
Pumckue yncna: npoueccol
Apabckue uncna: CTpykTypbl
ByKBbI: CTPYKTYP. KOMMOHEHTBI

Download from http://bioolimp.narod.ru Page 8 of 28




PHCYHKe o HoMepoM 14. BeidepuTte npaBHJIbLHYI0 KOMOMHALMIO.

IBO — 2006 Part B
B16. Caenyomas TtadaMua nokasbiBaeT HEKOTOPbIe KOMIIOHEHTbI CTPYKTYPbl, IOKA3aHHOH Ha

a b c d e f
A) Prutsnie Buemmnii IIempnieBag | 3urora Cunepruga CeMsIHOXKKa
WHTETYMEHT TpyOKa
B) [TepueBas | [IbLipLIEBOIM 3aBsi3b Apxeronuit | Cemsimouka Hyuemtroc
TpyOKa MEIITOK
C Pruisne Buemmnii [IebueBas | Mysxckue Cunepruaa CeMsIHOXKKA
) UHTETYMEHT TpyOKa raMeThl
D) [TebueBoit | Cunepruga CemsiHOXKKa | ApXeroHui Brennuit
MEIIIOK Pruibiie UHTETYMEHT
E) Crosoux Cunepruna Pruibiie 3urora Brenrumnii AHTHAIIOIBI
WHTETYMEHT

B17. Kakoe 13 ciieaylomux yTBepaAeHUIl, CBSI3aHHOE ¢ ITUM kH3HeHHbIM nnkjaoM HE Bepnoe?

A) OHAOTEIUH NbUTbHUKA PAa3BUBAETCS B BOJIOKHUCTBIN CIIOM.

B) Meracnopbl pacnoioKeHbl B OJIMH PsAJl U, KaK MPaBUIIO, TPU U3 HUX JErC€HEPUPYIOT.

0] 3penblii My>KCKOW TaMeTO(PHUT COCTOMT U3 TPEX KIETOK, SBISIIONIUXCS PEe3yJbTaTOM JABYX
MEUOTHUYECKUX JAETICHUM.

D) CeMeHa pa3BHUBAIOTCS U3 CeEMsA3ayaTKa.

E) 3apoIbIIIl COCTABIISET YACTUYHO PA3BUTHIA MOJIOION cIOpodHT.

B18. Bupa, 4eil ku3HeHHbI LUKJI H300pakeH Ha 3TOM PHCYHKe, HMeeT cjelylumui Hadop
XaPAKTEPUCTHK:

Kog otsera:

01. T'ombie cemena

02. 3amuIieHHble ceMeHa

03. Kpsuiateie cemeHa

04. be30enkoBbie ceMeHa

05. CoBepiieHHbIN LIBETOK

06. HecoBepiiieHHbBIN [IBETOK

07. CBoOOHBIC TTBUIBIICBBIC 3€PHA

08. INommmHui (CKJIEeHHBIE B TPYIIIBI MBUIbIIEBHIE 3epHA)
09 Anarpotbti-cemstzadarof|y1alicHo|
+0-OprotpottbHeersataror| y1a1cio]|
11. Tonbko nokosieHue raMeTopuTa

12. Tonbko mokosieHne cnopodura

13. JIBa anbTepHATUBHBIX OKOJIECHUS

14. IlogzeMHO€e popacTaHue

15. HapzemHoe npopactanue

Brnnmurte HUKe NPaBUIBLHYI0 KOMOMHAIMIO XapAKTEPUCTHK.

OTBeT: ....ceenvennnn. 02,05,07,10, 13, 15,0
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B19. Paccmorpure 4YacTh JKH3HEHHOT0 IHKJA, KOTOpasi COOTBETCTBYeT Ipoleccy,,
NMPOMCXOASIIEMY B CeMSAINOYKeE /10 OIJIOOTBOPEHNS, U 3aAIUTPUXYHTE COOTBETCTBYIIIIHE KJIETKH,
B KOTOPBIX NPOUCXOAUT MHUTO3.

I II 111 1\ \Y VI VII | VIII | IX X X1 XII

B20. IIpeamo/io:kum, 4TO0 pacTeHHe, COOTBETCTBYIOLEe ITOMY KU3HEHHOMY LMKy, Hapsiiy c
o0pazoBaHHeM ceMsIH, MOXeT Pa3MHOKAThCHA OecmojabIlM MyTeM YacTAMHM cTedJasi WM
yepenkamu. Kakoii M3 cieayrommx roOpMOHOB PACTeHHH Bbl Obl NPUMEHHWJIH IS YCHJICHUS
o0pa3oBaHusi KOpHe?

A) I'u66epennuHblL.

B) LlutokuHUHBL.

C) Otunen.

D) Aykcussl.

E) AGciu3oBy10 KUCIOTY.

B21. B cienyromieii Tadsiune nepevynciaeHbl 1eBITh MUHEPAJIbHBIX 3JIEMEHTOB, HEO0XOAUMBIX 151
pacTeHus, »KU3HEHHbIN IMUKJ KOTOPOro 0bL1 n300pakeH Ha pucyHke. Paccmorpure 006e KOJIOHKH
U BbIOepuTe NPABUWIBHYI0 KOMOMHALMIO.

01. Kaabumii
02. Kammii
03. Keaeszo
04. Azot
N I. Makpo3ieMeHThI
05. Maruuii I1. Mukpo3JieMeHTbI
06. Mounoaen ’
07. ®ocdop
08. Iunk
09. Cepa
I II
A) 02, 04, 05, 07, 09 01, 03, 06, 08
B) 02, 04, 07, 09 01, 03, 05, 06, 08
)] 01, 02, 04, 05, 09 03, 06, 07, 08
D) 01, 02, 04, 05, 07, 09 03, 06, 08
E) 01, 02, 03, 04, 07 05, 06, 08, 09
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npoodeJibl B JIUCTE OTBETOB, HCIOJIb3Ys COOTBETCTBYIONIUI KOJ .
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ropmoHoB. BocnoJiHuTe

BHE KNETKHW

[} Peuento

A

L 1—

BHYTPH KNETKK

AKTHEHLIMA
fepmeHT

— ]

EBHe KNeTKH

c AHK

EHYTPM KINeTKK

EHYTpW AApa

CBA3LIBZETCA MPHE

Kox orBeToB:

01. XUMHYECKas peaKInst
02. CTEPOMIHBII TOPMOH
03. HEaKTUBHBIN ()epMEHT
04. Oenox

0s. peuenTop

06. NENTUAHBIIA TOPMOH
07. nukinyeckass AM®
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B23. IlpuBeaure Ta0dJuiny 00 HSHAOKPUHHON CHCTeMe B 3aKOHYEHHbIH BHJ, MCIOJb3YH

HpeIlCTaBﬂeHHLIﬁ HMXKE KOA:

Koa oTBeTa

01. menTuasl UiIx OEIKU

02. mpou3BOAHBIE aMUHOKHUCIIOT
03. npou3BOHBIE JKUPHBIX KUCIOT
04. crepoun

05. rmkonpoTenH

I'OPMOHBI KO
A) porectepoH 04
B) uncynun 01
C) FSH — onnukynocTuMyIMpyIOLUIi rOpMOH 05
D) LH — ntoTeHu3upyOIyii TOpMOH 05
E) nponaktux 01
F) oxcurorun 01
G) sactporen 04
H) recroctrepon 04
I) ACTH — anpeHOKOPTUKOTPOITHBIN TOPMOH 01
J) ADH — anTununypetudeckuii ropMoH (Ba30IpecCcHH) 01

B24. Caeaywommii pUCyHOK NOKa3bIBaeT B3aMMOJCHCTBHE MEXKAY TMIIOTAJIAMYCOM, NepeaHei
noJieil runogusza U My>KCKUMH NOJOBBIMU keJie3amu. HenpepbIBHBIE CTpeJKH
( — ) yka3piBalOT Ha ycuwiauBawmmi 3¢¢exkt, a ToYeyHbIe CTPEJKH (- ) YKa3pIBalOT Ha

HHruoupyomuii 3ppexT.

3anosaHuTe MycThie rpadmbl, HCNOJIB3Ysl COOTBETCTBYIOIINH KO/,

Kox oTBerta

01. Knerku Cepronu

02. TectoctepoH

03. FSH — ®@ommuKya0CTUMYJIUPYIOINNA TOPMOH
04. Knetku Jleliqura (MHTEpCTUIIMATBHBIC KICTKH)
05. Narubun
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GnRH MMnoTanamyc
(CoHapgoTponuk-
PESM3NHI FOPMOH)
A
LH 03 [NepenHasa oonsd
2 x rmnocpmnsa
05

02

CeMeHHUK

B25. Yepe3 48 yacoB nocie Hayajaa JMeTbl €O CHU/KEHHBIM CO/Iep:KaHHe HATPHUSA y YeJiOBeKa
ObLIM HCCJIEIOBAHBI MOYAa M YPOBeHb rOpMOHOB. Kakne u3 HUKenpHBeJIeHHBIX YCJAOBHH ObLIN
o0Hapy:keHbl y nanueHTa? Bridepute NpaBuJIbLHBIN OTBeT.

I/ICHOJ'IBSyeMLIe 0003HAYEHHUS:

”

13
2

T3

2

A)
B)
0)
D)

E)

+‘G:

BO3pacCTaHUuC

. CHIDKEHHE
: HET U3MEHEHUU

Anbnoctepon B mnasmMe | ADH B mmasme | PeaGcop6mus Na PeabcopOumst BoJbI
+ + - +
+ - - =
—+ = = =
+ - - -

ADH- anTuanyperndeckuii ropMoH
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B26. PaccmoTpeB Kaxkablii B pellenTOPOB, BIMIINTE KOJAbI COOTBETCTBYIOLIUX CTPYKTYP.

Kox orBera

01. BkycoBble cCOCOUKH

KOA
02, 05, 07, 08
MexaHopenenTopbl
01, 03
XeMopenenTopsl
04, 06
doTtopenenTopsl

02. CtaTouucThl paKoOOpa3HBIX

03. BKkycoBbI€ BOJIOCKH Y MyXH

04. CetuaTka MO3BOHOYHBIX

05. MbllieyHOE BEPETEHO MPONPUOPELIETITOPA
06. OMMaTuIMi YIEHUCTOHOTHX

07. XKy>xkanplia IByKpPbUIBIX

08. JIabupuHT yXa O3BOHOYHBIX

B27. Omnpepennre, K KaKOMY THIy MbIIIEYHOI

TKAHM COOTBETCTBYET CJeAyIIUil Hadop

CBOMCTB. BniuiuTe npaBuJIbHbII KO 0TBETA B COOTBETCTBYIONIYIO KJIETKY.

Bun MpImst

TYIbIC KOHIBI

02 03 01
CpoiicTBa
IIpononrosaras,
IIpononrosaras, [Ipononrosaras, HWIMHApUYECKas,
®opma BOJIOKHA UUAJTUHIpUYECKas, BepeTeHooOpa3Hasl, pa3BeTBJICHHAs, BOJIOKHA

OCTPBIC KOHIIbI

COCTMHSIIOTCS JIPYT C

JIPYyTromM
Yucao e B

Aiep Mmuoro Onuo OnHo niy aBa
Ka’XJIOM BOJIOKHE
[Tonoxxenue anpa [Tepugepuyeckoe entpanbHOE entpansHOE
Ckopoctb

Ouensb ObICcTpast OueHr MeUIEHHAS Cpennsis

COKpAILICHUS
Kox oTBera:

01. cepneunast MplIa
02. ckeseTHas MBIIIIIA
03. rimagkast MBIIIIA

B28. O0beM KpoBH, BBHITATKMBAEMbIil KAXKIBIM KeJIyJT0YKOM BO BpeMsl COKpAlleHHs, H3BeCTeH
KaK CcHCToOJnYeckuil 00beM. EciMm yMHOXKHMTHL €ro Ha 4YMCJI0 COKpPAlleHWH B MHHYTY, TO
pe3yJbTHpYIOLIasi BeJJMYHUHA NPeICTABUT c000i cepaeyHblil BBIOpOC.

CepaeuHblii BLIOPOC = CHCTOIHYECKHA 00beM X YaCTOTa COKPalleHH i

Download from http://bioolimp.narod.ru
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Kakum Oyzaer cepaednblii BbIOpoC (00beM KPOBM, BBITAJKHBAEMbIN KasKAbIM KEJYA0YKOM 32
MHHYTY) B3pPOCJIOT0 YeJIOBeKa B COCTOSIHUM NMOKOSI, Ybe cepiaue aejaer 72 yaapa B MHUHYTY U
BBITAJIKHBaET 70 MIJUINJIMTPOB KPOBH NPH KAKI0M COKpalleHuu?

A) 3 n/mMuH
B) 5 w/mun
C) 10 n/mMun
D) 7 n/mun

B29. Yacrora coxkpamieHHil cepana MoOKeT BO3pacTaTb WJIM CHHAKATHCA B 3aBHCHMOCTH OT
pa3inMuHbIX (AKTOPOB. 3anoJHUTEe NPaBylo rpady radaunbl, noMemas 3Hak (+), ecjm (pakTop
YCHJIMBaeT YacTOTYy COKPAlleHHUs M 3HaK (-), ec1H (AaKTOpP CHHIKAET ee.

dakTop 3HAK
A) I'unokcust +
B) Brimox -
C) Kap (;iuxopajka)
D) Bo3byxnaeHue
E) BnoxHosenue
F) ®usnueckue ynpakHEHUs

|+ |+
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B30. Caenyromas cxema uzo0paskaer HeKOTOpble (paKTOPbI, OKA3bIBAIONIHE BJIMSIHHE HA PadoTy
cepaua. 3anoJiHUTE MycThie rpadbl, HCNOJb3YyH KO 0TBETOB.

Kox oTBera:
01.  yacroTa COKpaleHui
02. HaJIIIOYECYHUKH
03.  cUMIAaTUYECKUE HEPBBI
04. CHCTOJIMYECKUH 00beM
05. mapacuMIaTHYECKHUE HEPBBI
06. CEpPAEYHO-COCYIUCTBIN LIEHTP B MPOIOJATOBATOM MO3T€
3MOL|,I/II/I NHble CTUMYNATOPbI
rmnoTtanamyc
v
06
v
\ 4 A 4
02 03 05
AOpeHanuvH
v v
ycunmsaeT ycunmeaeT CHWMXaet
Cepaeunblii BbIOpoC 04 X 01
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** Y ogHoro u3 BUAOB 0a004YeK HBeT KPbUIbEB ONpeaessieTcsi JOKYCOM, COAEePKAIMUM TPHU
amnensi: C (4epuble KpbLIbs) > C¥ (cepble KpbLIbs) > C (Geable Kpbuibs). Ilpu HccienoBanun
00JIb1I0H monyJsinuu, ooutawineit B Puo Kyapro, 6b1514 00HapY:KeHBI cjieayonue 4acToTbl: C=

0,5;c°=0,4,uc=0,1.

B31. Ecanm 06a0ouku OyayT NpPoOa0/IKATHL CKPEIMBATHCH CJIOY4YaiHO, TO 4YacToTa o0codeil ¢
YepPHbIMU KPbLIbSMH, CEPbIMU KPbLIbSAMHU H 0eJbIMH KPbLIbSMH B CJIEAYIOIIEM NOKOJECHUH

COCTaBUT:

UepHble KpbUIbs Cepble KpplIbs beible KppuIbs
A) 0,75 0,24 0,01
B) 0,75 0,15 0,1
C) 0,24 0,75 0,01
D) 0,83 0,16 0,01

B32. Ecaim B coctaB momyasimuv BXoauT 6500 0adouek, ckoJbKO Oyaer 0a004deKk KaKaoro
¢penoruna?
UepHbie KpbUIbS Cepble KpbUIbs benbie KpbUIbst
A) 3656 374 2470
B) 4875 1560 65
O) 3595 1040 65
D) 4875 156 1469

** HeOoubliasi rpynna 0a0o4exk nepeJieresia B pacioyioKeHHYI0 M0 COCEACTBY M30JMPOBAHHYIO
MecTHOCTHL B Jlac Xuryepac u aajia Ha4yaJl0o HOBOM monyasuuu. Yepes3 HeCKOJIbKO IOKOJEHHH
3/1eCb BO3HHUKJIA CIYYAHHO CKPEIIMBAKOIIASICH MOMYJsnus 0a0o4yek, B KOTOPOH Ha0I101aJ1ach
CJIeAYI0IIAs 4YacToTa (peHOTHIIOB:

GEHOTUII YACTOTA
YEepHBIE KPbUIbs 0,00
CepbIe KPbUIbA 0,75
OeJTbIe KPBUTbS 0,25

B33a. Yacrora amneneii C (uepHbie Kpbuibs), C° (cepble KpbLibs), and C (6esible KPbLIbs)
COCTaBJIsIeT COIJIACHO ypaBHeHMI0 Xapau-BaiinGepra:

Cg

C c
A) 0,25 0,50 0,25
B) 0,00 0,75 0,25
O 0,00 0,50 0,50
D) 0,25 0,25 0,50
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Page 17 of 28



IBO — 2006 Part B
B33b. U3meHeHune B yacToTe ajjiesed B 3TOM MONMYJALMH N0 CPABHEHHUIO ¢ MCXOAHON SIBJISIETCS
NpuMepoM:

A) Murpanuu

B) or6opa

C) addexra “OyTHUTIOYHOTO TOPJIBITIKA
D) npunnuna ocHoBarens

B34. I'pynna nTun MUTrpupyeT B 3Ty HM30JHMPOBaHHYI0 MecTHOCTh B Jlac Xwuryepac. Tak kak
NTHIAM  Jilerde HAXOAUThb W JIOBUTb 0€JIOKpPBUIBIX 0al00o4eK, TO OTHOCHTEJIbHAasl
NpucnocodIs1eMocTh 0eJOKPBLIBIX 6a004uek cHu3nIach 10 0,2.

DeHoTHUI OTHOCHUTENBHAS TPUCTIOCOOIISIEMOCTD
cepble KPbUIbsl 1
OeJbIe KPbUIbsI 0,2

Kakoii Oyaer reHoTunuyeckas 4acTora Iocjie OJHOr0 HHMK/Ia 0T0OpPa, HO mepel TeM, KaK 3Ta
NONMyJISIMSA NPUCTYNIIA K PAa3MHOKEHHI0?

Jeilend lealle cc
A) 0,3125 0,625 0,0625
B) 0,25 0,5 0,05
O 0,25 0,5 0,2
D) 0,263 0,526 0,211

** Yegoeueckuii Jgaktopeppun (hLf), m3HayanbHO OOHapy’KeHHBbI B MOJIOKe, SBJIsIETCS
MOHOMEPHBIM TIVIMKONPOTEMHOM ¢ MoJieKyJsApHbIM BecoM B 80kD. On obaapaer
AHTHOAKTEPHAJILHBIMHM CBOMCTBAMM M OCYLIECTBJsieT TPAHCHOPT :Kejde3a. I'pynma ydeHbIX
pelinja  co31aTh TPAHCTeHHOe pacTeHHe Tabaka, »Jkcnpeccupywomee hLf c¢DNA
(kommiementapuyo DNA).

B35. Uto6nI co3nath oudamoreky cDNA B Escherichia coli, oun Beizennau Bero kiaerounyio PHK
13 MOJIOYHOM KeJie3bl YesioBeka u u3oanposaan MPHK. 3atem onm ocymecrBuin cunures cDNA
¢ ucnoab3oBanneM MPHK B kaudectBe marpunbl. PaccmorpuTe cieayrommi pPHCYHOK, H
HCIOJIB3YSl KO/ OTBeTa, YKAXKUTe NMPAaBUJIBbHYI0 MOcjel0BaTeIbHOCTh 3TanoB ot 01 no 07 nus
nosyuyeHusi cDNA.

Kox orsera:

01. OcHoBaHus IUTO3MHA TOOABJICHBI K 3 -KOHITY

02. Jlo6aBnenue TepmuHanbHOM Tpanchepassr + dCTP

03. lo6aBnenue obparnoii Tpanckpunrasbl +4 dNTPs + onuro dT npaiimep (TTTT)
04. Bropas uens cuntesupoana or GGGG npaiimMepa 110 3 -koHIA

05. ssDNA nens cunresuposana ot TTTT npaiimepa 1o 3'-koHna

06. I'maponuzoBannas PHK nmokuaaer DNA

07. Nob6asnenne DNA-nonumepassl + 4 ANTPs + onuro-dG npaiimepa (GGGG)
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pradyadenytated mRNA

5 AALS 3
U 2 -
5 AARA T
¥ TTIT Y
ssDNA
U 4
L3 AAAL .2 ¥
¥ CcccC TTI1T 5
ssDNA
'U' A
3 ococc Tr7T1T %
s50DNA
U -
3 CCcCC TT1T ¥
5 GGGEGE ¥
dSONA [CONA)
OTBET: ..uvvvvvveeennnn. 03,05,02,01,006,07,04....cccceeiieeiiiieeeeeeeeeecrenee,

B36. Yuenble ckoHcTpyupoBaiu 0udanoreky cDNA B BekTope Ha ocHOBe ¢ara jasaMo6aa. YueHble
0T/ MpeANnoYTeHne BeKTopy (ara aaM0aa nepea mia3sMUIHbIM BEKTOPOM, MOCKOJIBKY BEKTOP

JaAMOna:

I. MoxeT OBITH yaKOBaH in Vitro

II. moxet BMemmate Oosnbiine pparMeHTsl dyxkepogHoit DNA, ueM miia3MuiHbIe BEKTOPHI
III. He pa3pe3aercst peCTPUKIIMOHHBIMU (hepMEHTaMU
IV. BBoauTCH B Kietku Escherichia coli mytem Tpanchopmanuu

V. BBomuTCs B KiteTku Escherichia coli mytem nHpeKIMHA

VI. HeceT reHbl pe3UCTEeHTHOCTH K aHTHOMOTHKAM

VII. 6ubnmoreka ystMO/1a Jerde moABEpraeTcs CKPUHHUHTY
VIII. BexTop ns1MO1a 0O6pa3yeT KOJOHUHU OOJIBIIEro pa3Mepa

Bri0epuTe npaBuJibHbIe KOMOMHAIIUU:

A) LTI, VI
B)IIL, V, VI
C) 11, IV, VIII
D)LILV
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B37. Yuenble uaeHTuduiupoBaiu B oudauoreke cDNA kionbl, kogupyomue hLf | ucnmoas3ys
nocJjenoBaTeabHocTh reHa hLf (¢ xummuueckoii MeTkoii) kKak npoOy. [IpumMeHenHasi mpouexypa
CKPMHHHTA ObLIa CJIeAYyI0IIAas:

A) cay3epH-010T THOpUAM3AIIHS

B) rubpunuzanus komoHuit

C) Ho3epH-610T THOpUAM3ALIUS

D) rubpuauzamnms Omsiex

E) ummyHomorudeckas ruopuansanus

B38. Kak Toabko xkenaemblii ¢cDNA-kJIOH Obl1 HACHTH(PHUMPOBAH, y4YeHbIe H30JMPOBAIM H
olpeesH/IM MOC/IeI0BaTeIbHOCTh BKJIIOYEHHOI0 ()parMeHTa, YTo0bI YI10CTOBEPUTHCS B TOM, YTO
OH JeilicTBUTEbHO mpeacrabiasier codoid hLf c¢cDNA. Cphenaiite BBIBOA 0 HYKJIEOTHIHOWM
MOCJIeJ0BATEIbHOCTH OPUTMHAJILHOW LEeNH 3TOro HeGoJbIIOro (pparMeHTa, CEKBEHHPOBAHHOIO
no Cenrepy.

G A T C
A) 5" TGGCTACC 3’ -— -
B) 3" TGGCTACC 5’ -
C) 5" ACCGATGG 3”7 -_
D) 3" ACCGATGG 57 - -
L
L
vy | -

B39. ITocie moaTBep:kaeHus mocjenoBareabHocTH Kak NLf ¢cDNA, oHM BKJIWOYMIN ee B caiiT
EcoRI maasmuasl. Ilinazmuaa cogep:kana: a) Kogupywmyio hLf nocienoBaresibHOCTD, BKIIIOYAST
obsacth ee curnaabHoro mentuaa (PSLf) moax kontposem cuiabHOoro 35S-mpomotopa u 35S-
TEPMHUHATOPA BUPYCAa MO3aNKHU I{BETHOM KanycTsl, 1 b) jeByio (LB) u npaByio (RB) rpannusr T-
DNA. Ona 6b11a TpanchopmupoBana B E. coli n 3arem nepenecena B Agrobacterium tumefaciens
nyTeM KOHBIOTAI[HH.

i Ecofl
EcoRl 1353 LaMy
P35S CaMV

LA
L.H

IHocienoBaTeIbHOCTH NMPOMOTOPA BHPYCa MO3aHKH WBETHOHW KamycThl OblIa Heo0XoAuMma,
MOCKOJIbKY:

A) OHHM XOTEJH OMATh CeKBeHUupoBath hLf cDNA

B) OHM XOTEJIH IKCIPECCUPOBATh I'eH /Lf Bo Bcell OMoMacce TPaHCTEHHOTO pacTeHUs Tabaka
0) OHH TaK)X€ XOTEN 3KCIIPECCUPOBaTh I'eH AL B IBETHON KaIycTe

D) 0€e3 MpoMOTOpa HE OCYILECTBISETCS peIUIMKalMsI reHa
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B40. Ilnacrunkn JuctheB Tadaka (Nicotiana tabacum) obliIM HHPUIEPOBAHBI PEKOMOMHAHTHOM
Agrobacterium tumefaciens. [{ins onpenesieHusi, Kakue pacTeHusl Ta6aka ObLJIM TPaHCTeHHBIMH,
yueHble POBeJIn:

A) BecTepH-0JI0T rTHOpUIN3AIUIO
B) Hozepu-6510T rubpuauzanmo

C) Cay3epH-0JI0T THOpUIN3AIUIO
D) naGmroaeHue mo 1 MUKpOCKOIIOM

B41. /IBaguaTh TPaHCTeHHBIX pacTeHHii Tabaka ObLJIM HCCJIEA0BAHBI HA SKcnpeccuro rena hif :
1r chiporo Beca TKAHH TPAHCTEHHBIX JHCThEB ObLIM PacTepThl B KUIKOM a30Te M PACTBOPUMbIe
0eJIKH ObLTH MOJHOCTBIO 3KcTparuposaHbl. Cieaylomuii pUCYHOK NokasbiBaeT BectepH-0s10T
rHOPUAM3AIMI0 TOJHOI0 JIKCTPAKTA PACTBOPUMBIX O€JKOB M3 TPAaHCreHHbIX JucThbeB (1.
KOHIEHTPUMPOBAaHHBIN 0OeakoBblii J3KkcTpakT; 2. hLf u3 mosoka. Ilosnoxenne O0eJKOBBIX
CTaHJAAPTOB MOKA3aHO CJIeBa). JileKTpodopeTnyecknii reJib (0J10T) ObLI:

A) OKpalleH UMMYHOJIOTHYECKUMH aHTUTEIIAMU
npotuB hLf u3 momnoka;
B) ruOpuauzosan ¢ ALf MPHK;

0] rubpunnzoBad ¢ cDNA, koaupyromein "2'?';::
YeJIOBEUCCKHI JTaKTO(EPPHH;

D)  rubpuamsosad ¢ ¢pparmMentom EcoRl, 16 =
conepxauum hLf cDNA;

76 —» WM

53 ==

MMkDa) 1 2

B42. Ilocae Tpancopmanuu tabaka (N. tabacum) ¢ cDNA 4esioBeueckoro JakroeppruHa Mo
KOHTPoJIeM 35S npoMoTopa U3 BHpyca MO3aHKH LBETHOM KANyCThl, HCNOJIb3Ys EPEHOC T'¢HOB HA
ocHoBe A. Tumefaciens, aBTopbI NPeANoJI0KHIH, YTO

L 9TO MPHUBOJIUT K 00Pa30BaHHIO TPAHCTEHHBIX pacTeHui ¢ moiaHou anuHoi hLf B 80-kDa;

IIL. MOJTyYEHHBIM 4enoBeueckuil JakropeppuH otminyaercss ot hLf, mpousBoaumoro mono4yHon
JKEJIe301 YEI0BEKa;

I1I. TIOJTYYCHHBII YeTIOBEUECKHI JTaKTOMEPPHH HE SIBIISIETCSI MOHOMEPHBIM TJTUKOTIPOTEHHOM;

IV.  TpaHCreHHble pacTeHHs CIOCOOHBI IPOU3BOIUTH YEIOBEUECKHUM JaKTO(EppHH;

V. TPAaHCT€HHBIE PACTCHU Ta0aKa MPOU3BOIAT MOJIOKO C YEIOBEYECKUM JIAKTOPEPPUHOM;

VI.  oOpa3oBanHblli pacTeHueMm Tabaka Oemok hLf wumeer MonekynspHyl0 Maccy, MOYTH

UJCHTHYHYIO HATUBHOMY OEJIKY;

VII.  yrneBoausrii coctaB hLf u3 tabaka u hLf n3 Monoka oanHaKkoBbIi;

VIII. momydeHHBI  YeJIOBEUSCKUH  JAKTOPEppHH  MPEAOCTaBISCT  YEJIOBEUECKOMY  TEmy
aHTHOAKTepHAIIbHBIC CBOMCTBA U CBOWCTBA IMEPEHOCHTB JKEJIE30.
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Bri0epuTe npaBMJIbHYI0 KOMOMHALIMIO BO3MOKHOCTEH:

A)LIVuVI
B)L Vu VI

C) 111, IV u VIII
D) I, V u VIII

** Jlas ompenesieHHsi apeajia muTaHusi 6poHeHocma (Dasypus novemcinctus) rpynmna y4eHbIX
NpoBeJia HCCAe0BAHUS PACTUTEJIbHOCTH M CPAaBHWJIA ee € OCTATKAMM NUIIU, HAWJIeHHOH B
JIKCKpPEeMEeHTaX.

B43. OHu npomiu no nNpPsAMoOil JMHMH Yepe3 IMOJie MNOJACOJHEYHUKOB, IOJe 3JaKOB H
ecTecTBeHHOe mactouule. OHM MPOBOAMIM y4YeT YHMCJIEHHOCTH PACTHUTEJHLHOCTH HA ILUIOIIAAU B
Im* kaxabie 50 METpPOB, OTMe4Yasi pa3HoOOpa3ue BHIOB, UX YHMCJI0 U (QeHOJOrnYecKyw ¢as3sy.
Kaxkas u3 TexHuk ObljIa npuMeHeHAa?

L. B3siTHE 0OPA3IIOB MTOYBHI

II. cucremarudeckoe B3aTHE MPOO

II1. rpaduyeckoe npeacTaBieHUe KU3HEHHBIX ()OPM B BHJIE CTOJIOMKOBOM TUarpaMMel
IV. onpenenenne % moxkpuiTus (% MOYBBI, HOKPHITHIN BUIOM)

V. cbop pacTUTENHHOM OMOMAaCChI

VI. ucnonb30BaHHE TPAHCEKTHI

VII. ananu3 gaHHbIX (BUABI U JAHHBIC 110 YUYETY YHCIEHHOCTH)

VIII. nepeuens BU10B

Bri0epyuTe NpaBUIbHYI) KOMOMHALMIO BO3MOKHOCTEIH:

A)L 1L, V u VII
B)IL, IV, VI u VIII
C)I1, V, VI u VIII
D)LIL I ulV

E) V, VI, VI u VIII
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** Pe3yabTarhl HCCJIEI0BAHUS 00pa3dlo0B IKCKpeMeHTOB OpoHeHocua (I), pacTuTesbHOCTH HA
noJie noacoHeuHuka (II), va mosie 3nakoB (III) u Ha ecrectBeHHoM macToume (IV) moka3anbl
Hmke. B kosonkax I, III u IV npeacrasiaensl genonorudeckass ¢gpaza M NpoueHT YMCJIEHHOCTH
KaXa0ro Buaa. Bistue o0pa3snoB IKCKPEMEHTOB U PACTUTEIbHOCTH MPOBOJAMIMCH B OHO M TO

’Ke BpeMmsi.

Buner 1 II 111 1A/
Bun 1 ITnoxn, 90%
Bun 2 ITnon, 90%
Bun 3 DnuaepMmuc, IIBerok, 5% Berok, 10% IIBerok, 2%
100%
Bun 4 IBeTok, 10% I{BeTOK, 6% IBeToK, 3%
Bun 5 Onunepmuc, 10% | BereratuBHbie BereratuBHble Bereratusunie
YaCTU pACTEHUH, |4aCTH PACTEHHUH, |4aCTH PACTECHMI,
6% 2% 7%
Bun 6 BereratusHbIe BereratusHrie
YaCTU pPACTEHUH, |4aCTU PpaCTEHUH,
5% 20%
Bug 7 BereratuBnbie BereratuBHbie
YacTU PACTEHUM, | 4aCTU PaCTEHUH,
8% 40%
Bug 8 Onunepmuc, 40% | BereratuBHbie BereratuBHble Bereratusunie
YaCTU pACTEHUH, |4aCTH PACTEHHUH, |4aCTH PACTECHMI,
5% 90% 15%
Bux 9 Cemena, 20% ITnon, 30% Ilnox, 40% ITnon, 5%
Bug 10 Omunepmuc, 10% |Ilnox, 30% BereraTtuBHble ITnon, 28%
4aCTH pPacTeHUH,
15%
Bung 11 Onuaepmuc, 60% | Betok, 10% IlBerok, 6% IBetoxk, 30%
Bun 12 Cewmena, 80% BereraruBnrie ITnoxn, 90% IInon, 40%
YacTHU PaCTEHUM,
90%
Bupg 13 Cemena, 100% IBetoxk, 10% IInox, 6% IBetoxk, 3%

B44. Ha xakom nactOuine nurajucs OpoHeHocen?

A) Tonbko B II

B) Toabko B III

C) Toapko B IV

D) otBets! A u B npaBuiibHbIE
E) otBets! A u C npaBusibHbIe

B45. C nenbio cpaBHeHHs1 pa3MepoOB NONYJsiUi OpPOHEHOCHAa Ha I0JIe 3JJAKOB H eCTeCTBEHHOM
nacrouine, Apyras rpynna y4yeHbIX IpoBeja jaABa cOopa oOpa3uoB. B mepBom ciyuae oHm
orjiopuad mo 130 ocobeii HA KaKAOM HMACTOMINE, MOMETHJIH MX METKOW, He BJHSIOIIEH HA HX
BbIKHBAaeMOCTb, W oTmycTu/Ju. Yepe3 Tpu aHf1 ObLI1 NpoBedeH BTOPOH ciaydaiiHbIii 0TOOpP
JKUBOTHbIX. W3 125 oOT/I0BICHHBIX KHBOTHBIX Ha MoJe 3/1aKoB, 72% Hecanm merky. Ha
ecrecTBeHHOM nactouine 45% u3 144 oT/I0BJIEHHBIX NpeACTaBUTeell Hecan MeTKy. Jlomyckas,
YTo 32 3 IHA NONMYJALMH He H3MEHWINCh, KaKoe nacTonie uMeeT HaHOOJIBIIYI0 NONMYJIALUIO H
KaKOBa ee BeJIH4YMHA?
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OrTBer:

A) noJie 371aKoB, 288 ocobeit

B) ectecTBeHHOE mactoutie, 180 ocobeit
O) noJie 371akoB, 180 ocobeit
D) €CTECTBEHHOE macTouiie, 288 ocodeit
E) noJie 371aKoB, 280 ocobeit

** Caemaywomasi JuarpaMma CoOTBeTCTBYeT TpoduYeckoil ceTH, B KOTOPOM NPHCYTCTBYeT
opoHenocen. Homepamu 0003Ha4YeHbI Jpyrue BH/IbI, a CTPeJKAMHU- IMYTH NMEPEHOCA JHEPrUM B
IKOCHCTEMe.

1 \ 19 6
4 11
Pl X
oHeHocel, 12
8 A \ L 3
2 \

13/ N ?

B46. Bux OponeHocen siBJIsieTCs:

A) TPaBOSAHBIM
B) IUTIOTOSAHBIM
0] BCESTHBIM

D) canpodarom

B47. llpumepom 1IMHHOI TPpo(ruecKoil Henu siBJIsIeTCH:

A) 5,8,4,11,1

B) 9, 3, 6ponenoceri, 10, 4
O 13, 2, 6ponenocer, 11, 12
D) 13, 2, 6ponenocer, 4, 1

** EcJin pacTUTe/JbHOe CO00IIEeCTBO Pa3BUBAETCS MyTeM IKOJIOTHYEeCKOH CyKIecCHH, BO3pacTHAs
CTPYKTYpa NONYJSINMKM Yy NPUHUMAKIIMX Yy4YacTHe BHAOB TaKiKe H3MEHsieTcsl, BbI3bIBasi
U3MeHeHHs] B YHMCTOi MNPOAYKTHBHOCTH W Ouomacce coo0mectBa. Cienylommii pHCyHOK
NMOKa3bIBaeT IMPHMeP HTOrOB MCCJIEJOBAHUS MO BOCCTAHOBJICHHIO JIECHBIX HACAXKIAEHUH Ha
3a0polIeHHOH 3eMute.
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B48. Ha jamucre 0OTBeTOB 3aBepUINTe PHCYHOK, YKa3bIBasi: HM3MEeHEHHEe YMCTON MepPBUYHOM
npoaykuuu (I) kpacabiM kapanaamom, u 6momaccy (II) 3esenbim. /[1s moMouM HCHOJB3YiTe

ocu rpajduxa.
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B49. I/ICHOJILZ%yﬂ KO O0TBETOB, OTBETHTE, ABJAIOTCH JIX CJICAYIOINHE YTBEPKICHUA BEPHBIMHA UJIN

HEBEPHBIMH, COOTBETCTBCHHO peE3yJbTaTaM, IOKa3aHHBIM HA PUCYHKE BbIIIIE.

Kon otsera:
01. BepHho.
02. HesepHho.

Download from http://bioolimp.narod.ru

Page 25 of 28



I[BO — 2006 Part B

YTBEPXIAEHUA KO/
A) Ha pa3BHUTBHIX cTaIusAX CyKIIECCHUHM OOTaTCTBO BHJIOB BO3PACTAET.. 02
B) Bo Bpems mepBbIX cTaiuil CyKIECCHM KOJIMYECTBO BUIOB COCYAMCTBIX pacTEHUI 01
(III) Bo3pacTaer.
C) Homomuutensubie Buasl (IV) OyayT >mTMMHHUpPOBaHBI HAa CTaIuU KyCTapHUKOB 01
MyTEM KOHKYPEHIIUU
D) Mexny 5-M u 17-M romaMu NpPOUCXOJUT CIBUI B TPAaGKTOPUMU YETHIPEX 02
XapaKTEPUCTHUK, U3YYAEMBIX B 3TOM HCCIIEI0BAHUU
E) borarctBo cOCyTMCTBIX U TOMOJHUTEIBHBIX BHJIOB 00PAaTHO MPOMOPIIMOHAIBHEI 02
F) KonngecTBO COCYAMCTHIX BUIOB KOJICOJIETCS, TIOKA HE JOCTUTHET PABHOBECHSI. 01

B50. B Huxecaexymomieil Ttadjuie MOKa3aHbl NMPU3HAKH BOCBMH TAKCOHOMMYECKHMX TPy,
0003HaYeHHBIX 0T A 1m0 H.

I'pynma | AmamoTnyeckoe | Xopnaa | Bomocs Horu KoctHbrit 3yOn1/
SO CKEJIeT Yemroctn
A - + - - - -
B + + + + + +
C - + - - + +
D - + - + + +
E + + + + + +
F + + + + + +
G - + - - - +
H - - - - - -

(1313

O06o03HaueHus: “+” MpU3HAK IPUCYTCTBYET MPU3HAK OTCYTCTBYET

OcHoOBBIBasICh Ha JaHHBIX NMPpU3HaAKaXx, 3aBepuINTE CJICAYIOLIECEC IBOJTIOIUOHHOC NPEBO, BIIMCHIBast
NnpaBUJbHBbIC 6yKBbI, 0603Haqa101une TAKCOHBbI, HA/T COOTBETCTBYIOIIIUMHA BETKaMH.

BpemMA
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B and F
may be switched

[H] [4] [¢] [c] [o] [F](e] [E]

time

I[BO — 2006 Part B

B51. B Ta0auue HHMKe BbI HaiijieTe HEKOTOpPblIe YTBEP:KIEHHS, KAcCaloluecss TpexX ceMeicTB

kJacca Liliopsida (oxHoxo1bHBIE).
CpaBHuTe 00€ KOJOHKH U BbIOepuUTe NPAaBUJIbHbBINA OTBET.

01. CouBerre 'y TpaKTHUYECKHM BCEX BHUJIOB H3TOrO0  CEMENCTBA
MPEACTABISIET COO0 HEPa3BETBICHHBIH MSACHCTBIN MOYATOK, COCTOSIINN U3
OOJIBIIOTO YKCIa OYCHh MEITKUX IIBETKOB, OOPaMIICHHBIX TOKPBHIBATIOM.

02. BonpIIMHCTBO BUIOB 3TOr0 CEMENCTBA UMEIOT JIYKOBUIBL. JIyKOBULIBI
HOKPBITEI 000JI0YKOM MM, HHOT 1A UMEIOT Y€PENINYHbIE MACUCTBIE YTy HKH.

03. Bereratusuoe TEJI0 00BIYHO MIPE/ICTABICHO cTediieM,
OKAHYHMBAIOIIUMCS JIMCTBEHHOW KPOHOW. ['MCTONOTMYECKH, JCPEBSIHUCTHIN
cTeOenb COCTOUT M3 NEPBUYHBIX TKAHEH, MPOUCXOIAIIMX M3 BEPXYILIKU
pocTa.

04. Crebnu OONBIIMHCTBA BUIIOB 3TOTO CEMEICTBA KOPOTKUE M KaXKIIbIi
cTe0enb OOBIYHO 3aKAaHYUBAETCS COLBETUEM.

05. JIucTest 0OBIYHO MNEPUCTHIC WIIN NAJTbYATBIC U CUJIBHO OTJINYArOTCA 110
BCJIIMYMHC B 3PCJIOCTHU, AOCTUTAasd WHOTJA AJIMHBI OKOJIO 25 m. OHn MOTYT
HECTH rpe6em01< HJIM KOIIBCIO B MECTC COCAMHCHHA 4YCPCIIKa U JINCTOBO
IIJ1aCTHUHKU.

06.  bonpmIMHCTBO BHUAOB 3TOr0  CceMelcTBa  MPUCIOCOOJEHBI K
PacIpOCTPaHEHUIO UX IJIOJ0B C MOMOUIbIO KUBOTHBIX, OJHAKO HEKOTOPbHIE
pacIpoCTPaHSIOT HMX C IIOMOIIBIO BOJBI OJarozaps OuY€Hb TOJCTOMY
BOJIOKHHCTOMY ME30KapIIHIO.

07. Buasl »TOro cemeicTBa BKJIIOYAIOT OOJIbIIOE pa3HOOOpasue
KM3HEHHBIX (popM, MHOTHE U3 HUX SNU(UTHI, TOTYINMUPHUTHl WU PACTCHUS,
JIA3a10IINE C MOMOIIIBIO J0OABOYHBIX KOPHEH.

08.  JImctesi ¢ OTBEPCTHSAMH WM TEPPOPUPOBAHHBIC JUCTHS SBISIOTCS
0COOCHHOCTBIO HEKOTOPBIX POJIOB ITOTO CEMEWCTBA.

09. [Tnon oOpIYHO TIpeACTaBIEH KOPOOOUKOM, pacKphIBAIOLIEHCS BIOJIb
JIOp3aJIbHOM CTBOPKHU, C HECKOJIBKHUMH CEMEHAMHU.

I. Araceae
(apounHsie)

II. Arecaceae
(manpMeI)

III. Liliaceae
(uneiHbIC)
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A)
B)
C)
D)
E)

I[BO — 2006 Part B

I II 11T
01, 05, 07 04, 08, 09 02, 03, 06
04, 07, 08 01, 05, 06 02, 03, 09
01, 07, 08 02, 05, 06 03, 04, 09
01, 07, 08 03, 05, 06 02, 04, 09
03, 06, 08 02, 05, 07 01, 04, 09

B52. B Ttabsiune Huke Bbl HailleTe HECKOJIbKO YTBep:kaeHn. Mcnob3ys KO 0TBETOB, YKAKHUTeE,

KaKHue YTBEPXKICHUSA BbI cuuTaere BE€PHBIMHA WJIH HEBCPHBIMMU.

Kox oTBera:
01. Bepmno.
02. HesepHo.

YTBEPXIEHUA KOJ
A) BuumarennHOE HCCJIICAOBAHUC MPOCBCTICHHBIX W OKPAIICHHBIX JIMCTHCB 02
ruHkro (Ginkgo biloba) 06HapyXWIIO CETYATOC KUITKOBAHUE.
B) CemetictBo mmnayHoBeie (Lycopodiaceae) BKIIOYaeT Ha3eMHBIC WIN
snuuTHBIE BHUABL. BHeNIHHWE CTEHKM Meracmop W MHKPOCHOpP HMEIOT 02
TaKCOHOMHYECKOE 3HAYCHUE.
O) Jluctes xBoma (Equisetum) MalleHbKHE M MYTOBYATbIE. AHTEPO30HIbI 01
MHOT'OKT'YTHKOBBIC.
D) Buner moxokeBenbHUKa (Jumiperus) WMEIOT B 3PENOCTH >KEHCKHE 01
HFOI[OO6p3,3HI)Ie MKW C MACUCTBIMU CPOCIINMUCS ‘IeHnyIKaMPI.
E) Kppimeuka - 370 CTpyKTypa, 3alIMINAIONIAs CIOPAHTHH y HACTOSIIUX 01
MarnopoTHUKOB.
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17° INTERNATIONAL BIOLOGY OLYMPIAD
THEORETICAL TEST
PART B

CELLULAR BIOLOGY (13 questions, 15 points)

1- In a laboratory of Molecular Biology, the amino acid sequence of an armadillo intestinal
protein has been partially determined. The tRNA molecules used in the synthesis have the

following anticodons:
3JUACS5 3 CGAL5 3 GGAS5 3IGCULS 3IJFFUUUSL 3 GGAY
Mark the DNA nucleotide sequence of the complementary chain to the DNA chain that

encodes for the armadillo intestinal protein:

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".



2- In the eukaryotic cell, the ribosomes that are associated with the cytosol, endoplasmic
reticulum, mitochondria and chloroplast carry out the synthesis of specific proteins.
Using the answer code, mark the location of the ribosomes that carry out the synthesis of

the detailed proteins:

Answer code:

01. Cytosol.

02. Rough Endoplasmic reticulum.
03. Mitochondria.

04. Chloroplast.

PROTEINS CODE

A) Fibronectin.

B) Lactate dehydrogenase.

C) Complex of the cytochrome bg-f.

D) Amylase.




3- The nuclear protein DNA polymerase (synthesized by cytoplasmic ribosomes of the cell)

enters into the nucleus through the nuclear pores by:

A) passive diffusion through hydrophilic channels.
B) specific signal sequence of the protein using energy.
C) receptor -mediated endocytosis.

D) specific signal sequence of the protein without energy.

4- Using the answer code, specify the characteristics of RNA synthesis, mMRNA processing

and protein synthesis corresponding.

Answer code:
01. prokaryote.
02. eukaryote.

03. both.



CHARACTERISTIC

CODE

A) A single RNA polymerase catalyzes the synthesis of the three types of

RNA.

B) The assembly of RNA polymerase at the promoter requires a set of proteins
called general transcription factors which must be assembled at the promoter

before transcription can begin.

C) The structural genes are not contained in operons.

D) In the mRNA processing, a methylguanine cap is added to the 5"-end and a

poly-A tail to the 3"-end.

E) Most of the structural genes contain introns that are spliced before the

translation.

F) The protein synthesis starts even before the transcription has been

completed.

G) The protein synthesis always starts on free ribosomes in the cytoplasm.

H) The degradation rate of the mRNA is regulated by extracellular signs.

) The Shine-Dalgarno sequence in the 5-end of mRNA recognizes the

ribosome and the translation starts.




5- In order to investigate protein location either in the cytoplasm or in organelles such as
endoplasmic reticulum and Golgi bodies, analyses that combine proteinases and
surfactants are frequently carried out. As a result of the target protein contacting the
proteinase, the former is decomposed and can no longer be detected.

The proteinase does not act across the biomembrane. The biomembrane is destroyed by
the detergent.

Liver cells were homogenated to produce a small vesicles and cytoplasm components. In
order to investigate the respective locations of protein A (40 kDa), protein B (50 kDa) and
protein C (80 kDa), the following procedures were performed individually, followed by
Western analysis to detect and investigate the molecular weights of proteins A, B and C.

(Note: kDa indicates a unit to express the molecular weight of proteins).

Procedure 1: Proteinase K was added followed by warming.

Procedure 2: Detergent Triton X-100 was added followed by warming.

Procedure 3: Both proteinase K and detergent Triton X-100 were added followed
by warming.

Procedure 4: Only the vesicles were separated by precipitating with ultra-high-

speed centrifugation followed by removal of cytoplasm components.

The experiment results are shown below.

Procedure 1 Procedure 2 Procedure 3 Procedure 4

Protein A 40 kDa 40 kDa Not detected 40 kDa
Protein B Not detected 50 kDa Not detected Not detected
Protein C 40 kDa 80 kDa Not detected 80 kDa




Fill in the blanks using the answer code corresponding to the location of each protein:

Answer code:

01. Suspended in the cytoplasm.

02. Attached to the outside of the vesicle.

03. Entrapped inside the vesicle.

04. Spanning the vesicle membrane with one half being exposed on the outside and the
other half entrapped inside.

05. Cannot be determined from this experiment only.

The protein is present:

CODE

Protein A

Protein B

Protein C




6- Which of the following combinations between various components of the cytoskeleton

and their characteristics is correct:

COMPONENTS OF THE CYTOSKELETON
[. Microfilaments.
[l. Microtubules.

[ll. Intermediate Filaments.

STRUCTURAL AND FUNCTIONAL CHARACTERISTICS
01. Polymer of the protein actin.

02. Participate in animal cytokinesis.

03. Participate in the formation of cilia and flagella.

04. Polymer of the protein tubulin.

05. Provide mechanical stability to the cell.

06. Participate in cellular locomotion.

07. Non-polar polymer.

08. Form the nuclear lamina.

09. Form the mitotic spindle.

I Il 1]
A) 01, 03, 05 02, 04, 08 02, 03, 07
B) 01, 02, 06 03, 04, 09 05, 07, 08
C) 01, 03, 08 03, 04, 05 02, 06, 09
D) 01, 06, 09 02, 04, 07 03, 05, 07




7- Using the answer code, which of the following statements about the transport across the

plasma membrane of the animal cells is correct or incorrect.

Answer code:
01. Correct.

02. Incorrect.

STATEMENT CODE

A) Steroid hormones are taken up by the cell by endocytosis.

B) Amino acids are taken up by the cell by simple diffusion.

C) Bacteria are taken up by the cell by phagocytosis.

D) Metabolic wastes are taken up by the cell by endocytosis.

E) lons can pass through channel proteins by passive transport.

F) Cholesterol is taken up by the cell as a low-density lipoprotein

(LDL) by receptor-mediated endocytosis.

G) In the epithelial cells of the intestine, macromolecules

transport from the lumen to the interstitial fluid is by transcytosis.

H) The Na* / K" pump transports 3 Na" into the cell and 2 K* out

of the cell.

10



8- In the following table, some components, processes and structures of mitochondria are

shown. Match both columns and identify the correct combination.

01.

02.

03.

04.

05.

06.

07.

Porin.

Enzymes of mitochondrial RNA synthesis.

ATP synthase.

Monoamine oxidase.

Enzymes of fatty acid oxidation.

Coenzyme Q.

Enzymes of citric acid (Krebs) cycle.

|. Outer mitochondrial membrane.

1. Inner mitochondrial membrane.

I1l. Mitochondrial matrix.

I Il 11
A) | 02, 06, 07 01, 04, 07 01, 05
B) | 01, 05, 06 02, 03 02, 04, 07
C) 01, 04 03, 06 02, 05, 07
D) 02, 05 01, 03, 07 06, 07

11




9- Below are 9 Statements about prokaryotic and eukaryotic flagellae are:

01. prokaryotic flagellae are covered with membrane.

02. eukaryotic flagellae rotate.

03. both prokaryotic and eukaryotic flagellae use proton gradients as a direct source of the
energy for the movement.

04. prokaryotic flagellae are formed from actin, eukaryotic ones from the tubulin.

05. prokaryotic flagellae consist of three parts: the basal apparatus, the hook and the
filament.

06. all prokaryotic cells have at least one flagellum.

07. all eukaryotic flagellae are covered with a plasma membrane.

08. all functional eukaryotic flagellae contain motor-proteins (dyneins).

09. prokaryotic flagellae can rotate only in one direction.

The correct statements are:

A) 01, 04, 07.

B) 03, 07, 08.

C) 02, 05, 09.

D) 05, 07, 08.

12



10- Look at the following picture and write down the correct answer code.

0z

Which of the structures: CODE

A) is the place where the ribosomal subunits are formed?

B) is the place where the glycosylation of proteins and lipids are carried out?

C) can form protein not encoded by the nuclear DNA?

D) maintains the structural integrity of an axon?

E) is the most abundant structure in the cytoplasm of the pancreatic

(secretory) cells?

F) is the most abundant structure in an insect flight muscle?

G) is the place of lipid synthesis?

13




11- The following figure corresponds to part of the nitrogen cycle. Match the processes

numbered 1 to 4 in the figure with the following answer code.

f Process 3

o |

Process 1

Process 2 ND;._

Answer code:

01. Ammonifying (putrifying) bacteria. CODE
02. Denitrifying bacteria. Process 1
03. Nitrate reduction. Process 2
04. Nitrifying bacteria. Process 3
05. Protein synthesis. Process 4

14



12- Using the answer code, select which of the following statements about carbohydrates

and the human body are correct or incorrect.

Answer code:
01. Correct.

02. Incorrect.

CH,OH CH,OH CH,OH CH,OH
HO O, oH OHO OH O O_ oH
OH + K OH ~ZK OH Q [ OH +HO
HO
OH OH OH OH
D-qalactose D-glucose lactose

15



STATEMENT

CODE

A) D-Galactose and D-glucose are pentose sugars.

B) D-Galactose and D-glucose are stereo isomers.

C) D-Galactose and D-glucose are aldoses.

D) In the human body the reaction from left to right takes place in the

duodenum.

E) In the human body the reaction from left to right takes place in the

mammary glands.

16




PLANT ANATOMY AND PHYSIOLOGY (8 questions, 12 points)

The diagram on the next page shows the life cycle of a plant. Examine this figure and its

captions carefully. Answer questions 14 to 21 using the diagram on the next page.

14- This life cycle corresponds to a plant from which of the following taxon:

A) Bryophyta.

B) Pinophyta.

C) Magnoliopsida. (dicots)

D) Liliopsida. (monocots)

15- Choose and write down the Arabic number of the figure that represents fertilization

structure.

Answer:

17



15

7 16 Life cycle

Terms of reference:
Roman numbers: Processes
Arabic numbers: structure
Letters: Structural Components




16- The following table shows some of possible components in diagram 14 (page 18) of

the plant life cycle. Choose the correct option.

a b c d e F
A) Stigma Outer Pollen tube Zygote Synergid Funiculus
integument
B) Pollen Pollen Ovary Archegonium Ovum Nucellus
tube chamber
C) Stigma Outer Pollen tube Male Synergid Funiculus
integument gametes
D) Pollen Synergid Stigma Funiculus Archegonium Outer
chamber integument
E) Style Synergid Stigma Zygote Outer Antipodal
integument cells

17- Which of the following statements associated with this life cycle is INCORRECT?

A) The anther endothecium (inner lining of an anther) develops into the fibrous layer.

B) The megaspores are arranged in one row and, generally, three of them degenerate.

C) The mature male gametophyte consists of three cells resulting from two meiotic

divisions.

D) The seed develops from the ovule.

E) The embryo constitutes a partially developed young sporophyte.

19




18- It may be reasonable to conclude that the species that shows the life cycle

represented in this figure (page 18) have the following pool of characteristics:

Answer code:

01. Naked seed.

02. Protected seed.

03. Winged seed.

04. Seed without albumin.
05. Perfect flower.

06. Imperfect flower.

07. Free pollen grains.

08. Agglutinated pollen (pollinium).

11. Gametophyte generation only.

12. Sporophyte generation only.

13. Two alternating generations.

14. Hypogeal germination (cotyledons remain below ground).

15. Epigeal germination (cotyledons emerge above ground).

Write down the correct combination of characteristics.

Answer:

20



19- Observe the parts of the life cycle that correspond to processes occurring in the ovule
before fertilization and mark with an X the corresponding stages at which mitotic divisions

occur.

Il 1] v \Y Vi Vil | VI IX X Xl Xl

20- Suppose that the plant corresponding to this cycle, besides producing seeds, can
reproduce asexually through stem pieces or cuttings. Which of the following plant

hormones would you choose to improve rooting?

A) Gibberellins.
B) Cytokinins.
C) Ethylene.
D) Auxins.

E) Abscisic acid.
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21- In the following table, nine mineral elements essential to the plant whose life cycle is
represented in the figure are listed. Match both columns and identify the correct

combination.

01. Calcium.
02. Potassium.
03. Iron.

04. Nitrogen.

|. Macronutrients
05. Magnesium.
1. Micronutrients
06. Molybdenum.

07. Phosphorus.

08. Zinc.
09. Sulfur.
I Il

A) 02, 04, 05, 07, 09 01, 03, 06, 08
B) 02, 04, 07, 09 01, 03, 05, 06, 08
C) 01, 02, 04, 05, 09 03, 06, 07, 08
D) 01, 02, 04, 05, 07, 09 03, 06, 08
E) 01, 02, 03, 04, 07 05, 06, 08, 09
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ANIMAL ANATOMY AND PHYSIOLOGY (9 questions, 16 points)

22- Diagrams A and B correspond to the mechanisms of hormonal action. Complete the
diagram by filling in the boxes with the corresponding answer code (on the answer sheet),

using each answer code once .

outside cell inside cell

—wreceptor — active enzyme —w

outside cell inside cell

inside nucleus

binds with DMNA — mRMNA mRMA —p[

Answer code:

01. chemical reaction. 05. receptor

02. steroid hormone. 06. peptide hormone
03. inactive enzyme. 0.7 cyclic AMP (cCAMP)
04. protein.
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23- Complete the following table on the answer sheet about the chemical nature of the
hormones by using the codes below:

Answer code:

01. Peptides or proteins.

02. Amino acid derivatives.

03. Fatty acid derivatives.

04. Steroid.

05. Glycoprotein

HORMONE CODE

A) Progesterone

B) Insulin

C) FSH (Follicle-stimulating hormone)

D) LH (Luteinizing hormone)

E) Prolactin

F) Oxytocin

G) Estrogen

H) Testosterone

I) ACTH (Adrenocorticotropic hormone)

J) ADH (Antidiuretic hormone or vasopressin)
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24- The following figure shows the interactions between the hypothalamus, the anterior

hypophysis (pituitary) and the male gonads. The full arrows ( — ) indicate excitatory

effects and the dotted arrows ( -+ ) indicate inhibiting effects.

Complete the boxes on the answer sheet by using the corresponding code. Use each code

once.

Answer code:

01. Sertoli cell.

02. Testosterone.

03. FSH - Follicle-stimulating hormone.
04. Leydig cells or interstitial cells.

05. Inhibin.
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GnRH

(Gonadotropin-

releasing hormone)

Hypothalamus

A

l

LH

WA

Anterior hypophysis
(anterior pituitarv)

.

Testis
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25- 48 hours after beginning a hyposodic (low sodium) diet, the renal and hormonal
conditions of a person are controlled. Which combination of the following conditions does

the patient display? Select the correct answer.

Reference signs:

+: increase.

-: decrease.

=: no changes.

Aldosterone in | ADH in plasma Na* Water
plasma reabsorption reabsorption

A) + + + +

B) - - - -

C) + - + =

D) + = = =

E) + - + -
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26- Next to each type of receptor, write down the answer code of the corresponding

structures. All possible answer codes must be used once only.

CODE

Mechanoreceptor

Chemoreceptor

Photoreceptor

Answer code:

01. Gustatory papillae.

02. Crustacean statocysts.
03. Gustatory hairs in flies.
04. Vertebrate retina.

05. Muscle spindles.

06. Arhtropod ommatia.
07. Diptera halteres.

08. Labyrinth (cochlea and vestibule) vertebrate ear.
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27- ldentify what kind of muscular tissue which corresponds to each of the following sets of

characteristics. Write the correct answer codes in the corresponding box of the answer

sheet.
Muscular kind
Characteristics
Fibre shape Elongated; Elongated; Elongated;
cylindrical; spindle-like; cylindrical;
blunt ends pointed ends branched;
fibres
interconnected
Number of nuclei Many One One or two
per fibre
Nucleus location Peripheral Central Central
Contraction Very fast Very slow Intermediate
speed

Answer code:

01. cardiac muscle.

02. skeletal muscle.

03. smooth muscle.
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28- The volume of blood pumped by each ventricle during a beat is known as systolic
volume. If it is multiplied by the number of beats per minute, the product is the cardiac

output.

Cardiac output = systolic volume X cardiac frequency

What is the cardiac output (volume of blood pumped by each ventricle in a minute) of an
adult person at rest whose heart beats 72 times per minute and pumps 70 millilitres of

blood in each ventricular contraction?

Answer code:
A) 3 L/min.

B) 5 L/min.

C) 10 L/min.

D) 7 L/min.
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29- The cardiac frequency can increase or diminish under the influence of several factors.
Complete the column on the right by writing a (+) sign if the factor increases the cardiac

frequency and a (-) sign if the factor diminishes it.

FACTOR SIGN

A) Hypoxia

B) Exhalation

C) Fever

D) Excitation

E) Inspiration

F) Exercise

30- The following diagram shows some of the factors that influence the cardiac output.
Complete the blank boxes in the answer sheet by using the answer code below. Use each
code once.

Answer code:

01. Cardiac frequency.

02. Adrenal glands.

03. Sympathetic nerves.

04. Systolic volume.

05. Parasympathetic nerves.

06. Cardiac centre in the medula oblongata.
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GENETICS (12 questions, 14 points)
**In a butterfly species, the wing colour is determined by a locus with three alleles:

C (black wings) > c9 (grey wings) > ¢ (white wings). In a survey of a large population

living in Rio Cuarto, the following frequencies were obtained: C=0.5; ¢ = 0.4, and ¢

¢ Ve

31- If the butterflies continue to mate randomly, the frequencies of black-winged, grey-

=0.1.

winged, and white-winged butterflies in the next generation will be:

Black wings | Grey wings | White wings
A) 0.75 0.24 0.01
B) 0.75 0.15 0.1
C) 0.24 0.75 0.01
D) 0.83 0.16 0.01

32- If the population consists of 6,500 butterflies, how many butterflies of each phenotype

will there be?

Black wings | Grey wings | White wings
A) 3656 374 2470
B) 4875 1560 65
C) 3595 1040 65
D) 4875 156 1469
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A small group of butterflies of the Rio Cuarto population flies to an isolated
neighboring site in Las Higueras, and starts a new population. After several
generations, there is a large randomly mating population of butterflies in which the

following phenotypic frequencies are observed:

PHENOTYPE FREQUENCY
black wings 0.00
grey wings 0.75
white wings 0.25

33.a- The allelic frequencies for C (black wings), ¢ 9 (grey wings), and ¢ (white wings)

under Hardy-Weinberg equilibrium are:

C c? C
A) 0.25 0.50 0.25
B) 0.00 0.75 0.25
C) 0.00 0.50 0.50
D) 0.25 0.25 0.50

33.b- The change in the allelic frequencies in this population as compared to the original

one is an example of:

A) migration.
B) selection.
C) bottleneck effect.

D) founder effect.
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34- A group of birds migrates into this isolated site in Las Higueras. As the birds find it
easier to spot and catch the white-winged butterflies, the relative fithess of the white-

winged is reduced to 0.2.

Phenotype Relative fithess
grey wings 1
white wings 0.2

What will the genotypic frequencies be after one generation of selection?

c9c? cYc cc
A) 0.3125 0.625 0.0625
B) 0.25 0.5 0.05
C) 0.25 0.5 0.2
D) 0.263 0.526 0.211
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Human lactoferrin (hLf) is an 80kD monomeric glycoprotein originally found in milk
that confers antibacterial and iron transport properties to humans. A group of
scientists decided to generate transgenic tobacco plants expressing hLf cDNA

(complementary DNA).

35- In order to prepare a cDNA library in Escherichia coli, total cellular RNA was extracted
from human mammary gland and the mRNA was isolated. Then, they converted the mRNA
into cDNA. Look at the following figure, and employing the answer code, determine the

correct order of steps (1-7) to obtain cDNA. Write your answer on the answer sheet.

Answer code:

01. C bases added to 3"end.

02. Add terminal transferase + dCTP.

03. Add reverse transcriptase + 4 dNTPs + oligo dT primer (TTTT).
04. Second DNA strand synthesized from GGGG primer to 3" end.
05. ssDNA strand synthesized from TTTT primer to 3" end.

06. hydrolyzed RNA leaving DNA.

07. Add DNA polymerase + 4 dNTPs + oligo-dG primer (GGGG).
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36- The scientists constructed a cDNA library in a lambda vector. They chose a lambda

vector instead of a plasmid vector because lambda vectors:

l. can be packaged in vitro.

Il. can accommodate larger DNA foreign fragments than plasmid vectors.
lll. do not have to be cut with restriction enzymes.

IV. are introduced in to Escherichia coli cells by transformation.

V. are introduced in Escherichia coli cells by infection.

VI. carry antibiotic-resistance genes.

VII. lambda libraries are easier to screen.

VIIl. lambda vectors form larger colonies.

Select the combination of the correct options:

AL L VI
B) Ill, V, VI.
C) Il, IV, VIII.
D) I, I, V.

37- They identified in the library the cDNA clone encoding hLf using the sequence of the

hLf gene (with a chemical label) as a probe. The screening procedure employed was:

A) Southern hybridization.
B) colony hybridization.
C) Northern hybridization.
D) plaque hybridization.

E) immuno blotting
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38- Once the desired cDNA clone was identified, the scientists isolated and sequenced the

insert in order to be sure it was the hLf cDNA. Deduce the nucleotide sequence of the

original strand of this small fragment sequenced with the dideoxy method.

A)5 TGGCTACC 3.

B) 3 TGGCTACC 5,

C) 5" ACCGATGG 3.

D) 3° ACCGATGG 5'.

il
39- As the sequencing confirmed it was the hLf cDNA,|they inserted it«ustq
of a plasmid. The plasmid contained: a) the wild type of hLf cQ'c.Ji_ng sed®®n
signal peptide (PSLf) under the control of the 35S strong me@moter and the

of the cauliflower mosaic virus, and b) the left (LB) and H

G A T C
-_e
-
-
-
-
-
-
-_e
G A T C

the EcoRl site
ce including its

35S terminator

f T-DNA. It was

used to transform E. coli and then transferred to Agrobacterium tumefaciens by

conjugation.
p EcoRl
PSL. p > 2o ’
EcoR Fass CaMy
PSS CaMV
RB
LB
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The promoter sequence of the cauliflower mosaic virus was necessary because:

A) they wanted to sequence the hLf cDNA again.
B) they wanted to express the hLf gene throughout the transgenic tobacco plant.
C) they wanted to express the hLf gene in the cauliflower as well.

D) without a promoter the gene does not replicate.

40- Leaf discs of tobacco (Nicotiana tabacum) were infected with recombinant
Agrobacterium tumefaciens. To determine which tobacco plants were transgenic, the

scientists performed:

A) a Western blot analysis.
B) a Northern blot analysis.
C) a Southern blot analysis.

D) microscopic observation.
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41- Twenty tobacco transgenic plants were screened for the expression of the hLf gene:

1g of fresh weight of transgenic leaf tissue was ground in liquid

nitrogen and total soluble proteins were extracted. The following figure

=

16—

shows the Western analysis of the total soluble protein extract from
transgenic leaves (1. concentrated protein extract; 2. milk hLf. The

position of protein standards is shown on the left). The blot was:

A) immunostained with anti-milk hLf antibodies.
B) hybridized with hLf mRNA.

C) hybridized with the cDNA encoding human lactoferrin.

MbdkDa) 9 3

D) hybridized with the EcoRI fragment containing the hLf cDNA.
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42- After the transformation of tobacco (N. tabacum) with a human lactoferrin cDNA under
the control of the 35S promoter from cauliflower mosaic virus, using A. tumefaciens-based

gene transfer, the authors concluded that:

. it leads to the production of full-length 80-kDa hLf in transgenic plants.

Il. the human lactoferrin obtained is different from the hLf produced by human mammary
gland.

lll. the human lactoferrin obtained is not a monomeric glycoprotein.

IV. transgenic plants are able to produce human lactoferrin.

V. the transgenic tobacco plants produce milk with human lactoferrin.

VI. the tobacco hLf protein produced, presents a molecular mass closely identical to the
native protein.

VII. carbohydrate compositions of tobacco hLf and milk hLf are the same.

VIIl. the human lactoferrin obtained confers antibacterial and iron transport properties to

humans.

Select the correct combination of options:

A) 1, IV, VI.
B) 1, V, VII.
C) I, IV, VIII.
D) Il, V, VIII.
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ECOLOGY (7 questions, 12 points)

43- In order to determine the armadillos' (Dasypus novemcinctus) eating habit, a group of
scientists conducted a vegetation survey and compared it with the food remains found in
the excrements. The scientists walked in a straight line through a sunflower and a corn
field, and a natural pasture. They conducted a vegetation census in a 1m? square every 50
metres recording the species diversity, the coverage and the phenological stage (stage of

the flowering plant). The following experimental techniques were available:

l. soil sampling.

Il. systematic sampling.

lll. a graphical presentation of life forms by means of a bar graph.
IV. coverage estimation (% of the ground covered by the species).
V. collection of vegetation biomass.

VI. use of a transect.

VII. data analysis (eg. classifying species and census).

VIII. species listing.
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Which of the above techniques were employed?

A) 1, 11, V, VILL

B) I, IV, VI, VIIL.
C) I, V, VI, VIIL.
D) I, 11, 1, V.

E) V, VI, VII, VIII.

** The results of the samples of the mulitas” excrement (I), and the composition of
the vegetation in the sunflower field (Il), in the corn field (Ill), and in the natural
pasture (IV), are shown below. Column 1 shows the percentage of faeces which
contain remains of a particular plant species and identifies the form of those
remains. In columns II, Ill and IV, the phenological stage and the percentage
coverage of each species of plant are presented. The excrement and vegetation

sampling was performed at the same time.
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Plant Species I I [l v
Species 1 Fruit, 90%

Species 2 Fruit, 90%

Species 3 Epidermis, 100% | Flower, 5% Flower, 10% Flower, 2%
Species 4 Flower, 10% Flower, 6% Flower, 3%
Species 5 Epidermis, 10% |Vegetative, 6% |Vegetative, 2% |Vegetative, 7%
Species 6 Vegetative, 5% | Vegetative, 20%

Species 7 Vegetative, 8% | Vegetative, 40%
Species 8 Epidermis, 40% |Vegetative, 5% |Vegetative, 90% |Vegetative, 15%
Species 9 Seeds, 20% Fruit, 30% Fruit, 40% Fruit, 5%
Species 10 Epidermis, 10% | Fruit, 30% Vegetative, 15% | Fruit, 28%
Species 11 Epidermis, 60% | Flower, 10% Flower, 6% Flower, 30%
Species 12 Seeds, 80% Vegetative, 90% | Fruit, 90% Fruit, 40%
Species 13 Seeds, 100% Flower, 10% Fruit, 6% Flower, 3%

44- In which environment have the mulitas fed?

A) Only in Il.
B) Only in IIl.

C) Onlyin IV.

D) Both A and B are correct.

E) Both A and C are correct.
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45- To compare the population size of mulitas between a corn field and a natural pasture,
another group of scientists carried out two samplings. In the first one, they caught 130
specimens in each environment, marked them without interfering with their survival, and
then released them. Three days later, a second random sample was taken. Of the 125
animals captured in the corn field, 72% were marked. In the natural pasture 45% of the
144 specimens caught were marked. Assuming no changes in the population size within

the three days, which environment had the largest population and what was its size?

Answer:

A) corn field; approximately 288 individuals.
B) natural pasture; approximately 180 individuals.
C) corn field; approximately 180 individuals.
D) natural pasture; approximately 288 individuals.

E) corn field; approximately 280 individuals.
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** The following diagram corresponds to a trophic/food web in which the mulita is
present. The numbers represent other species, and the arrows, the energy transfer

pathway in an ecosystem.
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46- This mulita species is:
A) Herbivorous.
B) Carnivorous.
C) Omnivorous.

D) Saprophagous.

47- An example of a long trophic/food chain is:
A)5, 8, 4,11, 1.

B) 9, 3, mulita, 10, 4.

C) 13, 2, mulita, 11, 12.

D) 13, 2, mulita, 4, 1.
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* When a plant community develops by the process of ecological succession,
population age structure also varies in the participating species causing changes in
the net productivity and in the community biomass. The following figure shows an

example of the outcome of a study of reforestation of an abandoned land.

48- On the ANSWER SHEET, complete the figure by adding the appropriate curves to
indicate:

l. net primary production evolution (in red pencil); and

Il biomass (in green pencil)

Use the graph axes help.
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49- Using the answer code, say whether the following statements are correct or incorrect

according to results shown in the above figure.

Answer code:
01. Correct

02. Incorrect.

STATEMENTS CODE

A) In advanced stages of succession, species richness increases.

B) During the first stage of succession, the number of vascular species (ll1)

increases.

C) Pioneer and opportunistic species (V) would be eliminated in the

shrub/scrub phase by competition.

D) Between the 5th and 14th years there is a shift in the trajectory of the

four characteristics (I — IV) analysed in this study.

E) Richness of vascular and pioneer and opportunistic species (IV) are

inversely proportional.

F) The number of vascular species fluctuates around an equilibrium.
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BIOSYSTEMATICS (3 questions, 6 points)

50- The characteristics of eight taxonomic groups (indicated with letters A to H) are shown

in the table below:

Group | Amniotic | Notochord | Hair | Legs Bony Teeth/
egg endoskeleton Jaws
A - + - - - -
B + + + + + +
C - + - - + +
D - + - + + +
E + + + + + +
F + + + + + +
G - + - - - +
H - - - - - -
Key:

+ feature present

- feature absent
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Based upon these features complete the following evolutionary tree by writing the correct

taxon group letters in the corresponding branches.

— time

51- In the table over the page you will find several statements about three families of

Liliopsida (Monocot) class. Match both columns and identify the correct answer.
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01. The inflorescence of almost all species of this family is
an unbranched fleshy spike composed of numerous very

small flowers.

02. Most species of this family have bulbs. The bulbs are
tunicated or, sometimes, have numerous overlapping

fleshy scales.

03. The vegetative body is usually a trunk that terminates in
a crown of leaves. Histologically, the woody stem
consists of primary tissues, which were originated from

the growing tip.

04. Stems of most species of this family are short and each

one usually ends in an umbel-like inflorescence.

05. Leaves are usually pinnate or palmate, and differ
enormously in size at maturity, sometimes reaching a
length of about 25 m. They can bear a crest at the

junction of the petiole and leaf blade.

06. Most species of this family are adapted to disperse their
fruits by animals, but some have their fruits dispersed by

water due to a very thick fibrous mesocarp.
07. The species of this family include a wide range of plant
forms, many of them are epiphytes, hemiepiphytes, or

root climbers.

08. Fenestrated or Perforated leaves are a special

characteristic of some genera of this family.

09. The fruit is usually a capsule with several seeds.

I. Araceae

Il. Arecaceae

lll. Liliaceae
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A) 01, 05, 07 04, 08, 09 02, 03, 06
B) 04, 07, 08 01, 05, 06 02, 03, 09
C) 01, 07, 08 02, 05, 06 03, 04, 09
D) 01, 07, 08 03, 05, 06 02, 04, 09
E) 03, 06, 08 02, 05, 07 01, 04, 09

52- In the table below you will find several statements. Using the answer code, indicate on

your answer sheet whether you consider the statement correct or incorrect.

Answer code:

01. Correct.

02. Incorrect.
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STATEMENTS

CODE

A) Careful examination, using cleared and stained leaves of

Ginkgo biloba, reveals that the venation is net-like.

B) Lycopodiaceae family is terrestrial or epiphytic. The outer
walls of megaspores and microspores have taxonomic

significance.

C) The leaves of Equisetum are small and whorled. Antherozoids

are multiflagellate.

D) Pinus species have female cones with woody scales at

maturity.

E) The indusium is a structure that protects sporangia in true

ferns.
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THE END!!!
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