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Jdoporue yyacTHUKH,

® [lepen HauanoM Tecta nposepsTe Baml Kon Ctyaenrta Ha JIucte OTBeTOB.

® Bompocsl Yactu B moryT umeTs 60Jiee 01HOT0 NpaBUJILHOIO oTBeTa. BHecuTe Baim
otBeThl B JImer OTBeToB. O003HAYEHUSs1, YN CJIA U 3HAKH, UCIIOJIb3YEMBbIE JIJIs1 OTBETA Ha
BoIpocsl B Yactu B pasnuyarorcs B 3aBUCUMOCTH OT BOIIpocoB. Ecjin He yka3aHo uHaye,

TO "yeTko oTMeuaiTe B JIucre OTBeTOB JJIA BOIIPOCOB € MHOXKCCTBCHHBIMU OTBCTAMHA

npaBUIbHBIE OTBETHI 3HaKoM “O”, a HenpaBUIbHBIE OTBET 3HAKOM “ — ”, KaK MOKa3aHO
HUXKE.

No. A| B | C | D|E F

BO. O|— O | —|—|—

® Broummrte Bamm pesyasrarbl U oTBeThl B JImer OtBeroB. OTBeThl, BnucaHHble B JIucr

Bonpocos, oneHnBaTbLes He OyIyT.
®  HekoTopbie BOPOCH MOTYT ObITh 0603HaueHb! “Y IAJIEH”. HE OTBEUYAUTE Ha otu
BOIIPOCHI.
® MakcumanbHOe KoaudecTBo 6amioB 3a Yacts B — 147 (o 3 Gausuia 3a Kaskablid BOIIPOC).
® B kax10M BOIIPOCE OIEHUBACTCS Ka)xaas KJIeTKa. 3a HUX OyIyT HAUUCIATHCS Oalibl.

® [Ipekpatute oTBeuarh Ha Bompockl 1 oTioxure pyuky HEMEJIJIEHHO nocne toro, kak

IMPO3BCHUT 3aKJII0YNUTEIbHBINA 3BOHOK.

KEJIAEM Y IAUYN!!
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1. KiieTouHass 0moJiorusi

I'pynna Bonpoco: Ha Pucynke 1 nokaszan nomnepeuHslii cpe3 HEKOro 3JIeMEHTa ITOBEPXHOCTHOM
CTPYKTYpPBI KJIETOK, HaOIIOIaeMBblil 110]1 3JIEKTPOHHBIM MUKpOCKOIioM. OTBeThTE Ha

Bompocs! Bl n B2.

B1. Yto u3 ciieayronero MMeeT/I0T 3TY/3TH CTPYKTYpy/b1?

(A) Paramecium

(B) Escherichia coli

(C) Tpaxeupl ro10CEMEHHBIX

(D) DnuTenuanbHas KiIeTKa SHIIEBOAA YKIIOBEKA
(E) DOniutenuanpHas KiIeTKa Tpaxeu deaoBeKa
(F) DnurenunanpHas kieTka KUIIEYHUKA

B2. B uem cocTouT OCHOBHas (DyHKIUS/OCHOBHbIE ()YHKIIMM U KAaKOB IJIABHBIA XUMHUYECKUN
KOMIIOHEHT 3TOH CTPYKTYpbI?
Bo3moxHnbie QyHKIHH:
(A) Ilpucoenunenue
(B) /IBmxenue

(C) TpancnopTupoBka
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(D) Cekpenus
(E) AGcopbuus
Bo3MoxHBII cOCTaB:

(P) Lemromo3a

(Q) benok

(R) Myuun

(S) JIumun

(T) HykneunoBast Kkuciora

B3. Hekoropbie nmaroreHsl 00Opa3yoT 3K30TOKCHHBI, KOTOPhIE MOTYT BBI3bIBaTh 3a00JI€BaHUS y

YCJIO0BCKa. OI[I/IH THUIT 5K30TOKCUHOB COCTOUT M3 JIBYX IMOJUIICTITUAOB — U3 CY6’I)CI[I/IHI/IHI>I A

u cyosenuuuipl B. CyObenuanna B MOXKeT CBS3BIBATHCS C PELENTOPOM HA TTOBEPXHOCTH

KJICTOK-MUIIIEHEH B o0ecIeunBaTh TPaHCIIOPT CY6T)CI[I/IHI/IHI>I A um ACCOMUPOBAHHBIX C

HEel MoJIeKyJ yepes Ila3MaTHuecKyto MeMOpaHy BHYTpb KiIeTKu. Kak Tonbko cyObeanHuna

A momazaer B KJIETKY, OHa MHTUOHMpYET CHHTE3 Oeilka M yOmBaeT KieTky. Kakoe/kakue u3

CIIETYIOIINX YTBEPIKICHHH OTHOCHTEIBHO SK30TOKCHHOB SIBIISIETCS/IOTCSI TPABHIILHBIM/U?
(A) Cyopenunuiia A cama o cebe (07Ha) MOXKET BBI3BIBATh 3a00JICBaHUE.
(B) Cyobenununa B cama o cebe (071Ha) MOXKET CBA3BIBATHCS C KIIETKAMHU-MHUILICHSIMH.

(C) CyObenununa A MOXET MEPEHOCUTH APYTUE MOJIEKYIbI, IPOHUKAIOIINE BHYTPb U

Y6I/IB3IOHII/IC KICTKU-MHUIIICHU.

(D) Cy6penunnna B MoxeT nepeHOCUTh IpyTrre MOJIEKY/Ibl M IOMOTaTh 3TUM MOJIEKYJIaMm,

IMPOHUKATDH B KJIICTKU-MUIIICHH.
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(E) Bynyun koHbIOrMpOBaHHOM (CBA3aHHOM) C aHTUTEIAaMU IPOTUB PaKa MOJIOYHOM

JKCJIC3hbI, CY6’beI[I/IHI/IL[a A moxet y6HBaTB KJICTKU paKa MOJIOYHOH JKEJE3HI.

I'pynna Bonpocos: HekoTopsie IEUKOUUTHI MOTYT 3aXBaThIBATh MOMABIINE B OPraHU3M

naroreHsl myTeM (aromurosa. [lumeBapuTtensHbie GEPMEHTHI, Pa3pyHIAOIINE TaTOTeHBI,

JIEHCTBYIOT TOJIBKO B KUCIOM cpeze. Jlaiite orBeTsl Ha Bonpockl B4 u BS.

B4. OcHoBbIBasick Ha HH(MOPMAITMH, PEACTABICHHON B CIICAYIOIICH TabIuIle, 3aBEPIITUTE

OIMHCAHUC IPpoLeCa CHHTC3a IMUIICBAPUTCIbHbBIX (bepMeHTOB BO BpCM: (bal"OI_[I/ITO3aZ

@ Perummkarust ® DHIOIUTa3MaTHYECKUN PETHKYITYM
@ Tpancnsus ® Besukyna

® TpaHCcKpUIIIHS @ Jluzocoma

@ MuToxoHApUS Anmnapat ['onbaxu

(1) Kommutekc MPHK-pu6ocoma riepeHocuTest K A 1iist mpofo/bkeHust _ B .
(2) CunresupoBannbie GpepmeHTsl IocTynatoT B _C _ w__ D ansg moaudukanuu.
(3) MomudunupoBanubie GepMEHTH HAKAIIUBAIOTCI B _E

Brecwure nmpaBuiibHBIE HOMEpA B Balll JIUCT OTBETA.

BS. Tom Beigenun arorutsl U3 npoObl KpoBu. OH KyJBTUBHPOBAT 3TH (arouuThl HEKOTOPOE

Bpems B pobdupke. [ HabmroneHust Garomuros3a K KyabType ObUTH JOOABICHBI KICTKU

E. coli . Yto mnpousoiiner, ecau Bbl HeWTpanmusyete Kuciabli pH B nm3ocomax,

3aMHTMOMPOBAB MPOTOHHBIN HAcOC creNU(PUIECKUM HHTHOUTOPOM?
(A) ®darouuThl CMOTYT paclo3HaBaTh KIETKU E. col.c ydactrem toll-mogoOGHoOTO penenrtopa.

(B) Iormomenue knetok E. coli parouuramu Oyaer WHTHOUPOBATHCSL.
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(C) E. coli 6ynet octraBaThbCst ®KHBOHM B (paroinn3ocoMax B TEUCHHUE AITUTEIBHOTO MEpUoaa

BPEMEHH.

(D) B ciiyuae o6pa3oBanusi (paroian30CoMBbI, MUIIEBAPUTENbHBIE (PEPMEHTHI B HEH

HEAKTUBHBI.
(E) ®arountsl MOTYT CEKpPETUPOBATH U3 KJIETOK HEMEpeBapeHHbIE OCTATKH.

I'pynna BonpocoB: JXeccuka aHAIM3UPYET MyTh Niepeiaun CUrHaia (M300pakeH Ha
IPUBEJCHHOM HHMKE PUCYHKE), IPUBOASIIUI K OHKOT€HE3y B PAKOBbIX KieTkax. OHa
Ha/IeeTCsl HAUTH UHTUOUTOP, OIOKUPYIOMNI TaHHBIH CUTHAJBHBIN Iy Th, C IEIbI0
UCII0JIb30BaTh 3TOT MHTMOUTOP B KAYECTBE XUMHUOTEPANIEBTUYECKOTO CPECTBA AJIS JICUEHHUSI

paka. Jlaiite orBeT Ha Bonpocsl B6-BS.

nuvradg, 0 -~

Tmmm

'u“.““ K1eTo4yHaA MEMﬁpaHE

mmm
sbdddddd

peuenTop

—_— B ) . — DEAKLUA KIETKH

Y: TMpO3MH
nyTb Nepefadyn curHana
B6. Komnonentsl mepemaun curHajia, Bkiodas A, B m C, 0OBIYHO aKTUBHPYIOTCSA MYyTEM
peakmuii dhochopunmpoBanus win aedocdopunupoBanus. KakoBa mpupoma MexaHu3Ma

bochopunupoBanus unu aedochopunrpoBanus 6enkoB A, B u C?

(A) Peuentopbl MOTYT cofiepKaTh IOMEH (epMEHTa, KOTOPbIH KaTaIM3upyeT peakiun
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bochopunposanus/aepochopuapoBanus.

(B) ®epmentsl, yuacTByromue B pekiusix Gpochopunrposanus/aedochopunrpoBanust

MOTYT CyII€CTBOBATH B HUTOIIJIa3ME.

(C) benku A, B u C moryT conep:xath epMeHTHbIE JOMEHBI, KOTOPbIE MOTYT

KaTaJm3upoBaTh peakiuu dhochopuaupoBanus/aedhochHopuImpoBaHusI.

(D) ®ochopunuposanue wim aedochopunpoBaHrue MOKET OBITh HE CBSI3aHO C

(bepMEHTaTUBHBIMH PEAKIHSIMHU.
(E) ®ocdarnas rpymma nepeHOCUTCS OT perenTopa K 0enky A.
(F) Uctrounukom ocdarHoii rpyniel MoxkeT ObITh ToJIbKO H3PO,.

B7. Kakum u3 CICAYIOIINUX SKCIICPUMCHTOB MOXKHO J10Ka3aTb, YTO 3TOT IIYTh MEPCAAUM CUT'HAJIa

ocyuiecTsisiercs B HanpasiaeHun B—C, a He B Hanpasnenuun C—B?

(A) HobGasnenue antaronucra A OyaeT akTUBHpOBaTh B.

(B) Job6aBnenwue aronucra A Oyner akruBupoats C.

(C) HobGasnenue aronucra B Oyner akrusuposats C.

(D) HobGasnenue antaronucra B Oynet akruuposars C.

(E) YBenuuenue ypoBHs skcnpeccun B OyneT reHeprpoBath Oosiblie akTUBHBIX MosieKyl C.

(F) Ecnn noGaBuTh BHYTph KJIETOK aHTaroHUcT B u akTuBHbIE Monekynbl C, To Oyaer

Ha6J'IIOI[aTBCH KJICTOYHBIN OTBET.

B8. Ecau ot IMYTh ABJIACTCSA BBICOKOAKTHBHBLIM ITYTEM HEpEAavyn CMI'Hajia B PAKOBBLIX KJICTKaX,
TO B KAKHX/KOKOM M3 CICAYIOMUX MPOUECCCOB MOXKCT IIPUHUMATL YUACTHUEC 3TOT CUTHAIIbHBIN

yTh?
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(A) MarubupoBaHue KJIETOYHOTO JICTICHUS

(B) MarubupoBanne qudhepeHIIMPOBKU KIETOK

(C) T'unmomeTunupoBaHUE HEKOTOPHIX TEHOB-CYIIPECCOPOB pakKa
(D) AxtuBHpOBaHNE TPAHCKPUIILIUU OHKOT€HA

(E) OcranoBka KjeTOYHOTO IUKIIA B haze S

(F) MUarubupoBanue SKCHpeccuy HEKOTOpbIX reHoB penapanuu JJHK

Second letter of codon

U C A G
UUU Phe|UCU Ser |[UAU Tyr |UGU Cys
UUC Phe|UCC Ser |UAC Tyr |UGC Cys
= U
'E UUA Leu [ UCA Ser [UAA Stop (UGA Stop
L] UUG Leu |UCG Ser |UAG Stop |UGG Trp
L1 CUU Leu|CCU Pro|CAU His|CGU Arg
c CUC Leu | CCC Pro|CAC His|CGC Arg
o C
'g CUA Leu|CCA Pro|CAA GIn |[CGA Arg
o CUG Leu|CCG Pro|CAG GIn|CGG Arg
[T
o AUU lle| ACU Thr| AAU Asn |[AGU Ser
o AUC  lle [ ACC Thr | AAC Asn |AGC Ser
A
% AUA lle| ACA Thr| AAA Lys |AGA Arg
" AUG Met | ACG Thr | AAG Lys |AGG Arg
7
= GUU Val | GCU Ala|GAU Asp | GGU Gly
G GUC Val| GCC Ala| GAC Asp |GGC Gly
GUA Val| GCA Ala|GAA Glu | GGA Gly
GUG Val | GCG Ala| GAG Glu |GGG Gly
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Aoy rarit-ro-HyKACOTHARH
(B)serasrat-ro-HyKicoOTHAHE
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I1. Anaromusi ¥ PU3HOJIOrUSA PACTEHUN

B10. Bo BpeMs omnbuUIeHUS MBUIBLIEBOE 36pHO OOBIYHO COACPKHUT TOJIBKO BET€TATUBHYIO KIIETKY U

TeHEPAaTUBHYIO KJIETKy. [Ipu co3peBaHMM TBUIBLIEBOTO 3€pHA 00pa3yeTcs MbUIbIIEBAs

TpyOKa, a reHepaTHBHas KJIETKa JeIUTCA ¢ oOpa3oBaHMEM JBYX crnepmueB. Hampasnsemast

XUMHUYECKUM aTTpakTaHToM (TakuM, kKak [ABA), KOTOpbIli CHUHTE3UpYyeTCsl CUHEPruaamH,

BEpXYIIKa MbUIbLIEBOH TPYOKH BXOOUT Yepe3 MbUIbLEBXOA (MUKPOMHWIIE) B CEMSIOUKY.

3areMm B 3apOoAbIIICBOM MEIIKE MPOUCXOAUT )IBOf/iHOG OIINIOAOTBOPCHUC ABYMSA CIICPMHAMMU.

Kakne w3 crnegyrommx  yTBEPKICHUM  OTHOCHTENIBHO ONBUICHHS W JBOMHOIO

OINIOAOTBOPCHUS ABJIAIOTCSA BGpHBIMI/I?

(A) BereraruBnas KJICTKaA, CHepMI/Iﬁ U CUHEpTUAa ABJIAKOTCA I'allJIONIHBIMHA, TOTIa KaK

IFCHEpaTUBHAA KJICTKA U 3UIroTa JUITJIOUIHBI.

(B) Ilpu onbuienun obpasyercs rpaaueHT coaepxanus TABA mexy ppuibLemM

necTuka (HU3KOE COICPIKAHNE) U CEMSIIOUKOH (BBICOKOE COJIEPKaHMUE).
(C) IBa ciepmust OTUTOJIOTBOPSIFOT JIBE SIMIIEKIICTKH, HO TOJIBKO OJTHA 00pa3yeT 3UroTy.
(D) [Mocne ommogoTBopeHus 00pa3yroTCs OIHA 3UTOTA M OJIMH 3a4aTOK SHJ0CTIepMa.

(E) Co3spenaroriiee mbUTbIIEBOE 3€PHO - 3TO MYXKCKOM raMeTO(UT, a 3apOIbIIIECBHIN

MEIIOK — 3TO KEHCKUH TaMeTO(DHT.

B11. Mbpu pazpenuia 30 TOPIIKOB C OJWHAKOBBIMM PACTEHUAMH X Ha Tpu rpynnbl mo 10

10
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paCTeHHﬁ, Kaxxaad H3 KOTOPBIX ObLI1a NOABCPIKCHA PA3JIMYHOMY PCKUMY OCBCUICHUA.

Pe3y'J'ILTaTBI LIBETEHUS B KaXKIOM T pynarie 4epe3 MeCALl IIPUBCACHBI B Ta6m/1ue HWXKC!

O6paboTka Pexum ocBeeHus Pesynprar niBeTenus
1)) 1249 1249 Bce 10 pacrennii uenu
(11 1449 104 9 pactenuit uBenu, 1 pacTeHue He 1BEIO
(IIT) 16a 8ua Bce 10 pacrenwnii He 1Ben
CllseT TeMH(I)Ta

Hcxons u3 u3noKeHHOM BBIIIE I/IHq)OpMaI_[I/II/I, KaKHe€ 13 CJICAYIOINX onvcaHui pacTCeHUA X

SIBIIAOTCSL HpaBI/IJ'IBHI)IMI/I?

(A) Pactenue X siBisieTcsi paCTeHUEM KOPOTKOTO JHS

(B) Kputnueckast ATMTEIBHOCTH TEMHOBOTO ITEPUOA, HEOOXOTUMOTO PACTEHUIO X JJIs

BeTeHnsa Meublire 10 gacos

(C) Eciu rpynimmy 111 momMecTuTh B cepelMHe CBETOBOTO NIEPHO/a B TEMHOTY Ha 1 MUHYTY, TO

qepe3 MECAILL OOJIBIIIMHCTBO paCTeHI/Iﬁ B OTOH IrpynrIi€ 3aiiBETCT

(D) Ecau rpynmy Il mocpennne TeMHOBOTO Neproaa B TeueHne | MuHyThl 00padoTarh
KPacHBIM CBETOM, TO OOJIBITMHCTBO PACTEHHI ITOM IPyMIIbI HE 3aI[BETET JaXe Yepes

MECAIL

(E) Ecnu y pactenuit rpynsl | nepen HadaioMm pexrMa OCBEIICHUS YIAIUTh allKalbHbIE
MOYKH, TO OOJIBIIMHCTBO pacTeHuil He OyneT o0pa3oBbIBaTh GIIOPUTEH, HEOOXOAUMBIN

JJI1 OBCTCHUS, ITPU JaHHOM PEXKUME OCBCILICHMA.

B12 u B13 cocTaBJISOT rpvIny

Joxtop BaHr mpoBen SKCHEpUMEHTHI C MOJEIBHBIM OpraHuzMoM Arabidopsis thatliana wn

11
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oOHapyxun 1Ba 6enka, @ororponuH 1 u POTOTPONMH 2, KOTOPBIE PETYINPOBAIN OTKPHIBAHUE
yctbull. Ha crnemyromemM pHucyHKe MOKa3aHbl pe3yJbTaTbl €ro SKCHEPHUMEHTOB, MMOKa3bIBAIOIIHME

yCTbHULla paCTeHI/Iﬁ B THCBHOC BpCMH.

Q00

OWKuia Tmn doToTponuHl 7 doToTponmH2 /- dotoTponuHl /-
PoToTpOnNUH2 -

B12. Kaxoii wu3 cienymomux MyTell BEpOSTHEE BCErO IOKAa3bIBAET B3aHMMOCBSI3b MEXIY

®otorponHoM 1 u @oToTponruHOM 2 Ha MOJIEKYIISIPHOM YpOBHE?

A B C D E
PoToTponUHl POTOTPONUH2 doTtoTponuHl  PoTOTPONMH2Z dPoToTpONMHL doToTponuHl ®oToTponuHl PoToTPONUH2
¢ ¢ doToTpONUH2 doToTponuH2

\ \ v Y
v \ v Y

OTKpbITUE YCTbUL, 3aKpbiTHe YCTbUL, OTKpbLITUE YETBUL, 3aKpbiTHe YCTBUL,

-
«— <

o
o

TKPBITUE YCTBML

B13. Kakue W3 crieayrommx MpOLECCOB MOTYT PETYIHPOBAThCS W/HIM OCYIIECTBISATHCS TPH

nomoiu Pororponuna 1 u Pororponuna 2?
(A). Bxon nonoB K* (B). Bxox nono K* (C).Boixox nonos Na*

(D). Bexon H>O (E). AktuBnocts H'-ATPase (F). UyBCTBUTEIBHOCTD K CHHEMY CBETY

12
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B14. ®urtoxpoMsl CyniecTByIOT B AByX u3zodopmax, Pr u Pfr. B TemHOTEe OHU cHHTE3HpPYIOTCS B
Bujie hopmsl Pr, 3aTem mocie normomieHus KpacHoro cBera (Haubosee 3 PexTuBHO mipu 666
HM) oHM mnepexomar B ¢opmy Pfr. Ilpum oOmyueHuu nanbHUM KpacHbIM cBeToM, Pfr
nepexonut obpatHo B Pr. Mcxons u3 sToro ommcanus, kakod u3 rpaduxoB Haubosee

BCPOATHO COOTBCTCTBYCT CIICKTPY IMOIIOIICHUN (pHTOXpOMa?

(A) (B)
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B15. Ten AGAMOUS (AG) npuHMMaeT y4yacTue B DPa3BUTHUM IBETKAa. PacTeHUsA-MYTaHTHI C

HapyumeHHON (yHkiueld reHa AG MOryT 0oOpa3oBBIBATh LIBETKU TOJIBKO C ILIBETOJIOXKEM,

YalmeaduCcTUKaMUd W JIeTIeCTKaMM. Y4YeHbIE CO3dajid TPAHCI'CHHOC PACTCHUC, HECCYHICC I'CH

3eneHoro (ayopecuentHoro 6enka (GFP), perynupyemsiii npomoropom AG, IUKOTO THIIA,

06pa3yr01uee HOPMAJIbHBIC TBCTHI. B kakoii u3 CJICAYIOIMINUX qacTeu HOBCTYLICTO PAaCTCHUA

MO>KHO OXKUJAaTh HaJM4Ke CHIIBHOTO (yopecuenTHoro curnana GFP?
(A) LiBeTomoxe

(B) Yamenuctuk

(C) JlenecTok

(D) Terunnka

(E) ectuk

14
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II1. Anatomus ¥ pU3N0I0THS SKHBOTHBIX

Bonpocsl or B16 10 B18 cocTraBasior rpynny

B16. Ha cnenyroiem pUCyHKe MOKa3aHO CTPOEHHUE kabp pbIObl U HAINpaBICHHE TOKA BOABI MPHU

JAbIXaHHUH. OtBeThTE HA BOIIPOCHI.

m— \ ..4

Nnoa0CTb \

A

B -
HabepHaa |
Ayra

Tok BOAbI

Kakue u3 cnenyronix yTBepKAeHUN SBISIOTCS BEPHBIMU?
(A) Cocyn A HeceT HACBIIIEHHYIO KUCIOPOJIOM KPOBb

(B) Cocyn B Hecet HeHACHIIIEHHY IO KHCIIOPOAOM KPOBb
(C) Cocyn A ato aprepuona

(D) Cocyn A sTo BeHynma

(E) Cocyna A u B 310 BOpOTHBIE COCY 1B

15



IBO -2011

TAIWAN
THEORETICAL TEST
PART B

B17. I'a3000MeH B jxabpax cTajl B IpoLecce IBOIOLUH 6osiee 3 HEKTUBHBIM U3-3a
(A) YMeHblIeHUS TONIIHUHBI CTPYKTYphI C
(B) YMeHbIIeHus yncia CJIOeB KIETOK B cTpykType C
(C) VYBenuuenne ckopoctu MeTabonusma B cTpykrype C
(D) YBennuenue o0bEMa KIIeTOK B cTpyKType C

(E) VYBenuuenwue miuomaan moBEpXHOCTU CTPYKTypsl C

B18. Vuensiii oOHapyxuin ocoOble smuUTeIHaibHble KIETKH (X KIETKH) B cTpykrype D, mpu

oMo KOTOPbIX pLI6a MOXCT HOOAACPKUBATH OCMOTHYCCKYIHO  KOHHOCHTPALUIO

(ocMomnapHOCTD) kKHUAKOCTEH Terna. COOTBETCTBEHHO, MOKHO MPEATONIOKUTE, UTO KIETKA X
(A) AKTHUBHO TOTJIONIAIOT COJIb Y MIPECHOBOIHBIX PHIO

(B) AKTHBHO BBIJEISIIOT COJIb Y MOPCKHX PBIO

(C) AKTHBHO BBIJEISIOT BOAY Y IPECHOBOIHBIX PBIO

(D) AKTHBHO TIOTJIOMIAIOT BOY Y MOPCKHUX PBIO

(E) borarsl MUTOXOHAPUSIMU
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B19. Cnenyromuii pucyHOK ITOKa3bIBAET JKEIYJOUHYIO CKJIAJKY CO CTOPOHBI BHYTPEHHEN

MMOBEPXHOCTH XkelyaKa. PaznuuHblie CTpyKTypbl 0003HaYE€HbI pUMCKUMHU U pamMu:

BHugy npencrasneHo onucanne QYHKINU KaKIOH CTPYKTYPBI.

a. Brigenser COJIIHYIO KHCJIOTY

o

. BBII[GJISICT CJIN3b, KOTOPAasA CMAa3bIBACT U 3aIIUIIACT KJICTKH, IIOKPBLIBAIOIIUEC KCITYIOK.

o

. ConmepskuT psiJi BEICTYIIOB HITU TITyOOKWX BIAJIMH, BEIYIIHUX K JKEJIe3aM.

d. BrimensieT nencuHoreH

e. ComepXKHT TpH pa3IuvHbIC TUTIA KJIETOK, KOTOPHIE BBIICISIOT KOMIIOHEHTHI KEITYIOUHOTO
coKa.

ConocrtaBbTe CTPYKTYPBI C COOTBETCTBYIOUIUMH UM (DYHKITUSMHU.

Kon dhynkimm Kon ctpykrypsl
a.
" He orBeuars 31ech
c.
d.
e.
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B20. I'paduk HUXKE MMOKa3bIBACT pa3IUYHbIe 00BEMBI 1 BMECTUMOCTb JIETKUX:

=
=
=
=

&
=
b=
S

|_]
L]

L

= L=
= =2
b

2,000

1,000

0O6bem M eMmKoCTb nerkmx (mn)

L=

Hipkxe HaxonsaTcs aBe KOJIOHKH, KOTOPBIC H606X0,[[I/IMO COIIOCTAaBUTB APYI C APYI'OM U C

rpadMKoM BBEPXY:

[a—y

. ApixatensHblit 00beM (TV)

[\

. Ocrarounslit 006eM (RV)

3. XKuznennas emxoctsb (VC)

4. Emkocts Baoxa (IC)

5. PesepBHblii 006EM BItoXa (ERV)
6. [Tonnas emkocts nerkux (TLC)

7. PezepBHbIil 006€M Boxa (IRV)

0¢]

. CDyHKLII/IOHaJ'IBHaSI ocCTraToO4Has

emkoctb (FRC)

a. MakcuManbHbIl 00BEM BABIXaEMOTO BO3JyXa MpH
IyOOKOM BfoXe. BKIIouaeT JpIXaTelnbHbIA O0BEM WU
pe3epBHBIN 00BEM BIOXA.

b. MakcuMaJlbHOE KOJIMYECTBO BO3MYX, BIBIXaEMOTO CBEPX
OCTaTOYHOTO YPOBHS MPH CITIOHTAHHOM BJIOXE.

c. OObEéM BO3MyXa, OCTAMOMIErOCS B JIETKHX TMOCHE
[TyOOKOTO BBIJIOXA.

d. O6beM BO3AyXa, HAXOAAMICTOCS B JIETKUX TIOCHE
MAaKCHUMAaJIbHOIO BIIOXA.

e. OOImee KOMUYECTBO BO3MyXa MEXKIY MAaKCHMATbHBIM
BIOXOM M BBIIOXOM. BKIIOYAaeT IBIXaTeNIBHBIA 00BEM,
pe3epBHBIN 00BEM BIOXa U 00bEM CIIOHTAHHOTO.

f. KommdectBo Bo3myxa B J00aBOK K JBIXaTeIbHOMY
00beMy, KOTOpPOE MOXET OBITh BBIJOXHYTO MpH
MAaKCHUMaJIBLHOM BBIZIOXE.

g. O0beM BO3/yXa, HAXOAANIETOCS B JIETKUX B KOHIIC
MACCUBHOTO BBIIOXAa. DTO CyMMa OCTATOYHOTO O0beMa W
pe3epBHOTO 00BEMa BhIJIOXA.

h. O6beM serkux, MPeaCTaBIAIONINI HOPMANBHEIN 00BeM
BO3/IyXa, TEPEMEIICHHOTO MEXY HOPMalbHBIMH BIOXOM

1 BBIJOXOM C HIIH 0e3 TPUIIOKEHUA TOIOJIHUTEIIBHOTO
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I 11 111 | A% \Y% VI VI VIII
bykBa
Yucao

B21. Kakue wu3 creayroomux yTBEpKICHUH OTHOCHTEIHHO TEPMOAJANTAIMU Yy >KUBOTHBIX

SABJIAOTCA BepHLIMI/I?

(A) l'onmyGoit TyHe1l MOXKET MOBBIIIATH CBOIO BHYTPEHHIOIO TEMITEpaTypy, TOITOMY OH

SABIIACTCA BHIIOTepMI/ItIeCKI/Iﬁ KHUBOTHBIM

(B) Hexotopeoie Oen0kpoBHBIE PHIOBI IPOBOJISAT BCIO CBOIO JKU3HB B 3aMEP3alOINX BOJAX U

MOJICPKUBAIOT MPU 3TOM MMOCTOSHHYIO TEMIIEPATypy Teja, 03TOMY OeIOKPOBHbBIE

pBI6BI SABJIAIOTCSA TOMCOTEPMHBIMHA )KMBOTHBIMH.

(C) Apoxanue MOXET IIOMOYb MIIEKOITUTAIOIINM T€HEPUPOBATh TEIJI0, H ATOT MPOIECC

pEeryJiMpyeTcsl y MIEKOIUTAIOLUX TUIIOTaIaMyCOM.

(D) bypas xupoBasi TKaHb IOMOTAET MJICKOIUTAIOLIUM T€HEPUPOBATH TEILIO, TOCTABIISIS

OHEPTHIO K CKECJICTHBIM MBIIIIIAM.

(E) Knerku Oypoii >kupoBoii TKaHH O0raThl MUTOXOHAPHUSAMH U1 00pa30BaHMs TEIlIa.
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B22. I[J'IH HOPMAJIbHOT'O (I)I/I3I/IOJ'IOI‘ HNYCCKOT'0 COCTOSAHUSA OYCHBb BaKHO NOAACPIKAHUC ITOCTOAHHOI'O

YPOBH: INIFOKO3bI B KPOBHU. On noAACPKUBACTCA U HepBHOﬁ u BHﬂOKpHHHOﬁ cucrtemoi. Ha

CXEMC HUKC IMOKAa3aHbI IBC PA3JIMYHBIC CUTYyallu, OAHA U3 KOTOPLIX BbI3BaHA

(I)I/ISI/IOJ'IOFI/I‘ICCKI/IM CTPECCOM, a npyrad HU3KUM YPOBHEM IJIFOKO3bI B KPOBHU. 3amoaHuTe

Ta6n1/1uy B JIMCTC OTBCTOB, UCIIOJIb3Ysl COOTBCTCTBYIOIIIHC 6yKBI:>I, ITOKa3aHHBIC HUXKEC.

CrpykTypa/TOpMOH OtBer

O -KJICTKU MMAaHKPEATUICCKNX OCTPOBKOB

31ech He 0TBEYATh
HNucynun

Ileuenn

Mo3roBoe BeleCcTBO HAANOUCUYHHKA

Kopruzon

Crpecc Fmonosa\l/

OAVTENbHbIM  KPaTKOBPEMEHHDbIA

Ll T

i
g

N
|

[noKosa /]\
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B23 1 B24 cocTaBJISKOT rpvIIny

B23. V MyXuuMH HOpPMaJIbHBIM CIIEpMAaTOreHE3 U CEKpPEeLUsl MYKCKUX IOJIOBBIX TOPMOHOB TOHKO
pPETYIHPYIOTCS TOPMOHaMHU. BO3HHUKHOBEHHE MYXKCKOW OECIUIOMHOCTH MOXET OBITh
BBI3BAHO HAapylIEHUEM TOpMOHaIbHOW perymsauuu. Crenyromuidl PUCYHOK YaCTUYHO
MOKa3bIBAET B3aUMOCBS3H MEXIy THUIIOTATaMyCOM, TUMO(U30M M MYKCKUMH TTOJIOBBIMHU
KenezaMu. 3HaK (<)’ yka3bpIBaeT Ha OTpHUIATENbHYIO O0OpaTHy0 CBs3b. BcTaBbTe

COOTBETCTBYIOLIME CUMBOJIHI (OT a 710 h) B Tabnuity B Jlucte oTBeTOB.

Mnotanamyc ]6 ———————— I

Cemen-
HHUKH

d
Il
i
f
Ctumynaupyet ] H
criepmartoreHes
. —
h

}____d

CtpykTypa/TOopMOH Otser
Knerku Cepromnmm
3nech He
[Tepennsis nons runodusa
T'oHagOTPONUH-PUIU3UHT TOPMOH OTBECYATH

DOTUKYIOCTUMYIIUPYIOLIUN TOPMOH

Nuaruduun
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B24. IlpumeHeHue AOCTYNMHONM M COOTBETCTBYIOLIEH I'OPMOHAJIBHOM TEpanuu y IalUEHTOB
MYCKOTO TIOJIa C HapylleHHeM (YHKLUH MOJOBBIX KeJe3 UMEeT OYeHb BaXKHOE 3HAUYCHUE.
Omnpenenure, Kakoe TOPMOHAJBHOE JIEUEHHE MOXKET OBITh NPUMEHEHO B CIIEAYIOIIEM

ciyyJae.
[TanimenT A 60JI€H pakOM CEMEHHUKOB M Y HETO yJaJeHbl 00a CEMEHHUKA.

C ucnonp3oBaHueM pUCyHKa B Bompoce B23 BwiOepute Hambonee MOAXOISAIIyI0 OyKBY,

0003HAYAIOIIYIO BEIIECTBO, KOTPOE MOKHO NPUMEHSTH MAaLUEHTY A.

3Hak “O”: mogxoauT, 3HaK “ — ” — He MOAXOMIUT.
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Bonpockl B25 u B26 cocTaBasgIoT rpyiny

B25. A-E na cnenymomeM pHCyHKe, OOO3HAYalOT NATh INIABHBIX CTaauil CHUHANTHYECKOU
nepeaayu.

E

A. BplieneHue HEUPOTPAHCMUTTEPA.

B. AkTuBanus npecHHaNTHYECKOTO
KaJIbLHEBOr0 KaHaja.

C. AxruBanys NOCTCHUHANTHYECKOTO
HATPUEBOTO KaHama.

D. OG6parHoe nornomieHue
HEHPOTpaHCMUTTEDA.

E. Paspylienue HEHPOTpaHCMHUTTEPA.

VY4eHble U3y4aroT BIUSAHUE JICKaPCTB HA CHHANITUYECKYIO IIepenady, UCIOIb3ys
ANIEKTPOPHU3UOTIOTUUECKYIO 3aKiCh TOKOB. Kopoue roBopsi, MIOCTCMHANTUYECKUN TOK OynieT
3amucaH ¥ UCIOJIb30BaH JJIs ONpeAeIeHNs BOSMOXKHOTO MEXaHU3Ma, OOBSACHSIOIIETO
BIIMsIHME JaHHOTO JiekapcTBa. Ha Pucynke 1 npeacrasnena tTunuyHas ¢popma 3anucu
IIOCTCUHANITUYECKOTO TOKA J0 BO3AECUCTBUSA JeKapcTBa. [[paBuipHO conocTaBsTe HOMEpa
pucynkos (I, 11, III, IV, V), npuBenennsIx nanee, ¢ 1elCTBUEM, OKa3bIBAEMbIM JIEKAPCTBOM.
@urypsl MOTYT OBITh UCIIOJIB30BAHbI OIMH pa3, 00JIbIle, UeM OJIMH pa3, WU He

HUCIIOJIb30BAHBI BOOOLIIE.

Cuna ToKa {nA)

Bpema (mcek)
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Pucynok 1
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MexaHu3m Homep pucynka
bnokupoBanue craguu A
He oTBeuath 31ech
Ycunenue craguu B
brnokuposanue craguu C
Ycunenne craagnu D
brokupoBanue cranuun E
@) V)
I g
5 —
Bpems (mcek) Bpema (Mcex)
1) V)
< -
c <
. =
]
3 g
= o
g o
S 2
Bpemsa (mcek) Bpems (mcex)
I11)
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Cwna Toka (NA)

Bpemsa (mcekr)
B26. Dnunencus sSBISETCS paclpoCTPAaHEHHBIM HEBPOJIOTHUYECKUM 3a00JI€BaHEM, TTPH KOTOPOM
MalUeHThI IMOABCPIKCHBI KOHBYJILCHAM, BbI3BAHHBIM MOBBINIEHHON AaKTUBHOCTBLIO HCEKOTOPBIX
Y4aCTKOB TOJIOBHOrO MO3ra. OTH CHUMIITOMBI MOTYT OBITH  OCJIa0JIEHBI opu 1nomMomu
AHTURNWIENTHYECKUX IpenaparoB. Eciu Obl perientop, akTHBUPOBAHHBIN Ha pUCYHKE BbIIIE ObLI
HC HATPHUECBLIM, a4 XJIOPUJAHBIM KaHAJIOM, TO KaKOI\/JI/ KHE M3 CICAYIOIHUX MEXaHU3MOB JICTIIU 6I)I B

OCHOBY JIEHCTBUS JIEKAPCTB MPOTUB SIUIIETICUN?

Mexanusm OTtBeT

brnokupoBanue craguu A

He oTBeuarn 31ech

Ycunenne craauu B

bnoxuposanue craguu C

Ycunenue mara D

biiokupoBanue craguu E

B27. Ha cnenyromiem prCyHKe MOKa3aHa cXeMa CTPOCHHsI capKoMepa.
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OtMmeThTe SABISICTCS JIH YTBCPKACHUC BCPHBIM HJIM HCBCPHLIM. YTBCp)K,[[eHI/ISI OTHOCATCA K

MBIIICYHOMY BOJIOKHY, OCYHICCTBIIAOMICMY H30TOHHYCCKOC COKpAalICHUC, TTI0 CPABHCHUIO C

€ro paCCJ'Ia6J'ICHHLIM COCTOSIHHUECM.

VY1BepxaeHue OTtser

He

a. D 1ojoCel OCTAarTCS Ha TOM JKE PaCCTOAHUU

b. A gBmxercs Ommxe kK kKoHIaM B

c. C cTaHOBUTCS KOpode

d. B cranoBurcs mupe

orBeyarb

e. [lonocer D aBmxkyTest 6mmke K koHIy B

31€Ch
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IV. DTojiorus

B28. Iltuupsr genarcs Ha 1Be Ipynnbl B 3aBUCHUMOCTH OT THIIA BBIPAILMBAHUS ITOTOMCTBA,:
BBIBOJKOBBIE U T'HE3/10BbIe. Kak MpaBmilo, BHIBOJKOBBIEC ITHUIIBI POKIAKOTCS C ONIEPEHUEM H
MOTYT CaMOCTOSATEIbHO HAaXOAWUTh NMUIIY NPH MOMOIIM MX Mareped. B ommmyme OT HUX,
THE3/10Bble MTEHLbI TPeOyIOT yXofa M MHUTaHHUS OT poxauteneil. OCHOBBIBAasCb Ha 3TOU

nH(POPMAITUH, KAKUE U3 CIICAYIONUX YTBEPKIACHHUMA SIBIISIOTCS IPABIILHBIMHE?
(A) BriBogKOBBIC ITEHIIBI OOBIYHO TPEOYIOT OOJIBIIIE BPEMEHH JIJIs1 BRICHKUBAHUS, YEM
THE3IOBBIC.

(B) Y rHe3n0BBIX NTEHIIOB OOBIYHO PaHBIIIE PA3BUBAETCS UMIIPUHTUHT, Y€M Y BBIBOJIKOBBIX

IOTCHIOB.

(C) Bo Bpemst eprojia THE3I0BaHMS POAUTEIN 3aTPAurBAIOT OOJIBINE YCHIIMA HA

BBIBOJKOBBIX IITCHIIOB, YEM Ha THE3JOBBIX IITCHIIOB.

(D) I[J'I}I rpynmbl MOJIOABIX IITUL, THE3AAIIUXCA B TO K€ BPEM:, Y THC3JOBLIX ITCHIIOB

Ha6J'IIOI[aCTC$I TCHACHIHA Oomee paHHEMY pa3BUTUIO CIIOCOOHOCTH K MNEpCABUIKCHULO,

YCM Y BbBIBOAKOBBIX IITCHIOB.

(E) POI[I/ITGJ'H/I BBIBOJAKOBLIX W THE3AOBLIX ITCHIOB BKIIAJIbIBAIOT OAMHAKOBEIC 3aTPAaThl HA

BOCIIPOM3BEJICHUE BO BpeMsi OpayHOro Ce30Ha.

B29. OnuH 3HTOMOJIOr OOHApYXWJI, YTO OAMH BUJ TapaKaHOB MCIIOJB3YET PE3KOE M3MEHEHHE
MHTEHCUBHOCTU cBeTa B cyMepkax (B 18:00) i mepeHacTpoWKH CBOMX OMOJIOIMUYECKHX
yacoB. OH Taxke 00Hapy W1, YTO IUPKAJHBINA (IHEBHON) pUTM cocTaBisieT 25 yacos. Eciu
CTYJICHT TIOCQ/IMJI TapakaHa 3TOTO BUIAa B TeMHYI0 kopoOky B 18:00, B kakoe Bpemsi 3TOT

TapakaH Oy/leT akTUBEH uepe3 12 gHelt (ucnomib3ys 24-4acoByro cuctemy, nmpumep: 6:00 pm
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= 18:00)? Buecute Bpems B mipefocraBieHHoe nojie B Jlucte OTBeTOB.

B30. OouH 0MoJIOT YCTAHOBWJI, YTO BHJ HOYHBIX 0a004eKk cnoco0eH JeTarb MO0 NPSAMOM
JIMHUM HOYBIO 0J1aroapsi TOMY, YTO OH MOJAEPKUBAET MOCTOAHHBIN yroa (80°) mexay
NMPOI0JIbHOI 0CHIO TeJIa U HANPaBJIeHHEeM JIYHHOI0 CBeTa, HCNO0JIb3ys (poTopenenTopsbl.
Eciu 3ta 0a0ouka HATKHETCS HOYBLI0 HA SIPKUH CBeT, TO KAKOW BHMJ TPaeKTOPUH

moJIeTa MOKHO 0KMAATDH 10 OTHOHICHUI0 K UCTOYHHKY cBera?

29
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B31. Ogun uccnenosarens Habroan 3a 10 mapamu B3pocnsix nTuil (A — J) Bo Bpemsi OpadHOTO
ce3oHa. [[ng kaxaoW mapel OH OTMEYad JUIMHY CaMlla M CaMKM M JlaTy Hadajla MuX

THE310BaHUs, KaK IIOKa3aHoO B HpHBeHeHHOﬁ HWXKC Ta6I_II/II_Ie.

A B C D E F G H I J

JlnuHa Tena 26,4 | 27,8 | 25,1 | 25,0 | 27,0 | 28,1 |255 |259 |283 |274
CaMKH (CM)
JlnuHa Tena 28,3 | 28,4 | 289 29,0 [27,9 [30,2 |29,6 |27.4 |29,7 |30,5
camiia (cMm)
Jlara mawana | 5/6 | 5/3 5/4 | 4/28 | 5/1 4/27 | 4/29 | 5/2 5/1 4/26

THC3JOBaHUA

(Mecs1/ieHp)

Kak BUIHO U3 3TUX TaHHBIX, CPEAHSS ITMHA Tela B3pOCION CaMKU cocTaBisieT 26,65 cm, u

B3pocinoro camua — 28,99 cwm. Ilo cpaBHeHuto co cpenneit qiuHo tena 26,10 cM qist

B3pPOCIBIX caMOK U 27,60 cM U1 B3pOCIBIX CaMIIOB B IEJION MOMYJISAINH (Pa3MHOKAIOIIHECS

+ HepasMHoOXkaromecs: 0codn) Ha uccaenyemoi Teppuropun (N=30), kakue U3 ciaeIyromnux

YTBEP)KICHUN SBISIOTCS BEPHBIMU?

(A) Bce camiibl 3TOT0 BUa OOJIBIIE, YEM CAMKHU

(B) Camku craparoTcst cnapuBaThes ¢ caMLaMK, KOTOpbIE OO0JIbIle MX M0 pa3MepaM
(C) Anuna Tena camia He BIHMSIET Ha BHIOOP CaMKH IPH CIIAPUBAHUH.

(D) dara nauana rHe30BaHus CBSA3aHa C JJIMHON Tesla caMIia.

(E) Bpaunslii ycniex y 3Toro Buja, BEpOsITHO, 3aBUCUT OT pa3Mepa Tena.

30



IBO -2011

TAIWAN
THEORETICAL TEST
PART B

V. [ 'eHeTHKA ¥ DBOJIOLINSA

B32. Uepnas, kopuaHeBas 1 O6easi OKpacka MBIIICH ONPeNessaeTCsl B3aUMOICHCTBUEM TEHOB

B u C, xoropble HaXOATCS B pa3HbIX ayTocoMax. AJuieau B u b KOHTPOIMPYIOT CHUHTE3

YEpHOTO W KOPUYHEBOTO (EPMEHTOB, COOTBETCTBEHHO. TOJIBKO B MPUCYTCTBUU

JOMHUHAHTHOI'O aJIJICIA C, YCPHBIC U KOPUYHCBBLIC IMMIMCHTBI OTKIIaJbIBAIOTCA B BOJIOCKAX.

Kakue yTBep)kIeHUsI OTHOCUTENBbHO CKpemuBaHusi Mexay BbCc u bbCc sBustoTcs

BEPHBIMU?

(A) Oxpacka poauresneil yepHasi U KOpUUHEBasl, COOTBETCTBEHHO.
(B) CooTHoienue yepHOi 1 KOpUYHEBOW OKpacku y moroMmctsa 1:1.
(C) 3/4 motomcTBa YEepHEIE.

(D)1/4 moromcTBa KOpUYHEBBIC.

(E) 1/4 noromcTBa Genble.

(F) Annenu C u B/b SBASIFOTCSI KOIOMHUHAHTHBIMH.
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B33. Illepcte MOPCKHUX CBHHOK MOXET MMETh PA3IUYHYIO0 OKPACKY
(uepnytro unu 6enyro). lllepcTs MOXKET UMETh pa3HYyIO NMEKCTYPY

(magKyl0 WM BOMHHUCTYIO). Amtenn Q M ¢ OTBEYAIOT 3a

OKpacKy, a amienu R u r 3a Tul BoJOCKOB. CIEmIeHHne MEXIy

9TUMU T€HaMU OTCYTCTBYeT. MOpCKHE CBHUHKU C a0CONIOTHO OJMHAKOBBIM T€HOTHIIOM
CBOOOIHO CKpEeCTHJIUCh (pOAMTENbCKas TIpyMlna), B pe3yldbraTle Yero MOsBUIOCH
MHOTOYUCIIEHHOE MNOTOMCTBO F, OONBIIMHCTBO M3 KOTOPOrO MMENIO YEPHYIO BOJHHUCTYIO
uiepcTh. JIumpe HEOONMBIIOE YMCIIO MOTOMKOB MMENo Oenyro IajKyio mepctb. [IpumepHo
TaKoe K€ YMCJIO MOTOMKOB HMENIO Oellyl0 BOJHHUCTYIO HIEPCTh, WM YEPHYIO INIAJKYIO

LIepPCTh.

B33.1. Ucnonb3ys npenocTaBieHHbIE I 00O3HAYEHUs ajuiened OyKBbl, YKaXXUTE€ T'€HOTHII

MOPCKHX CBUHOK B POJUTEIBCKOU IPyIIIIE.

B33.2. Eciiu poamnock 1024 moToMKoB nepBoro nokojeHust F1, To KakoBO 0XKUJaEMOE YHUCIIO HUX

MMeEeT YEPHYIO U TIaJIKYIO HIePCTh?

B33.3. Yacrto miepcTth y MOPCKHX CBHHOK ObIBaeT mATHUCTOW. [lo ympolieHHON Momenu

MATHUCTOCTD ONPCACIIACTCA ABYMS aJUICIIIMU OAHOI'O I'CHA: Gmu g. HpI/I Hanuuuu rea G

MOpPCKHME CBUHKHM MMEIOT ISTHUCTYH wepcTh. CTyOEHT, UCCIEAYIOIUN IOMYNISLHIO

MOPCKUX CBHHOK Ha OIpPENENIeHHOW MECTHOCTH, OOHapyXui, uto 84% wu3 HuUX ObUIH

IIITHUCTBIMU. HpeHHOHO)KI/IM, 4TO 3Ta HNOMyJALIUA HAXOAUTCA B PABHOBCCHHU I10 Xapl[I/I-

Baitnbepry. Paccuuraiite yactory rena G. [laiiTe Bam OTBET ¢ TOYHOCTBIO JI0 OIHOMU

JIECITOMU.
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B33.4. OnHaxapl BceX HE MATHHUCTHIX MOPCKHX CBUHOK BBUIOBMJIM M BbIBe3nMH. Kakum Oyner

qaCToTa IOJMBJICHUSA HE IIATHHUCTBIX MOPCKHUX CBHUHOK B CJICAYHOIICM IMOKOJICHUU?

HpeIlCTaBLTe Balll OTBCT B BUAC LECJIOI0Ob YMUCJIa B ITPOLICHTAX.

B34. Ilpennonaraercs, 4To ‘“‘Ha3eMHBIE pacTeHUs NPOM3OUUIM OT XapodutoB. Kakue wu3
CIIEYIOUINX YTBEPKACHUH OIACPKUBAIOT 3Ty THIIOTE3Y?

(A) O6e rpynmsl UMEIOT B )KU3HEHHOM ILIMKJIE YepET0BaHUE MTOKOJICHHM
(B) O6e rpymibl comepsxar xsopoduit a u xjaopoduiut b

(C) OOGe rpymnmbl HMEIOT TEPOKCHCOMBI, cofepxamue (EepMEHTHI, CBSI3aHHbIE C

doToapIxaHHEM
(D) O6e rpynmsl MOryT 00pa3oBbIBaTh (hparMoIiacT Npu IUTOKUHE3E

(E) O6e rpynmnbl UMCHOT KJIICTOYHBIC CTCHKHU, COCTOAIINUEC U3 HCIIJTFOJIO3bI

Bonpocs! ot B35a 1o B35c¢ cocraBasiior rpynmy

Hp. Yen uccnenoBana GpyHKIUIO reHa X y puca ¢ UCIOIb30BAaHUEM MYTaHTa, B KOTOpoM T-
JIHK Obl1a BkIIOYEHA B 3K30H 2, KaK 3TO IOKa3aHO Ha pucyHke Hibke. Benmumna T-JIHK
COCTaBIIsIa OKOJIO 5 Thicay map ocHoBaHuil (kbp). [Inst reHOTUIMPOBaHUS OTEIBHBIX PACTEHUN
(A, B, C, D, E) ona ucnionszoBana I[P co cmecwio mpaiimepos 1, 11, u 11l u anekeropodopes, kak
nokazaHo Ha pucyHke. Ha pucynke rens nokaszan pesynsrar [II[P. MonekynsipHble Mapkepsl
pasmepa JIHK mokasansl Ha muanu M. A-E npencrapnstor npoayktsl [T1[P u3 00pa3ioB 1ucTheB
pactrenuil A-E, cooTBeTcTBeHHO. VI3BECTHO, UTO HCIIONB30BaHHAs MOJUMEpa3a HE CIOCOOHa

s dexTuBHO amrurduurposars (yBennunsars) pparmentsl JJHK pazmepom G6omee 5 kbp.
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T-DNA

npaimep |
—

o -
npanmMep 1

610 bp 430 bp

Kbp
3.0
20
1.0

0.5

OcHoBbIBasiCh HA 3TOH HHGOPMAaLUH, JaliTe 0TBETHI HA Bonpockl B35a-B35c:

B35a. Kakas napa npaiimepos (I+11; I+I1I; II+11I) ammmudumupyer monocy JIHK Ha gopoxke B?

Brmmure BepHble napsl npaiiMepos B JIuct O1BeToB.

B35b. Kakoe/kakue pactrenme(s) (A, B, C, D wm E) sSBRseTcsa/IBIsSrOTCS TOMO3UTOTHBIM(H)

MyTaHTOM/MyTaHTamu? Brmmute BepHyto(bie) OykBy(b1) B JIuct OTBETOB.

B35c. Kakoe/kakue pactenue(s) (A, B, C, D unu E) sBasercsa/sBustorcs moromctBom Fl

TOMO3UIOTHOTO MYTaHTa, CKPEIIEHHOIo ¢ AUKUM TUroM? Brumunrte BepHYyIo(ble) OyKBY(bI)

B JIuct OTBETOB.

B36. loxTop JIuH BBIIEINIT MYyTAaHT puca ¢ (PEHOTHUIIOM IO3/IHEr0 IBETCHHs. MyTaHTHBIN ajjens,

OTBETCTBEHHBIH 3a O3TOT (eHoTHH, OBUI HISHTH(PUIMPOBAH METOIOM KIOHHPOBAHUS,

OCHOBaHHOI'O Ha T€HETUYECKOM KapTUPOBaHMM, U Ha3BaH LFT". Ilpu cexBeHMpOBaHUU

nmojgHOro reHa LFT", BKIOYash NPOMOTOPHBIA YYacTOK, OHa He OOHAapyXHJa HUKAKOH

PasHULIbI B H}’KJICOTI/IIIHOI;’I MOCJICAO0BATCIBHOCTU IO CPABHCHHUIO C aJJICJIICM AWKOI'0 THIIA.

Kaxkoe u3 crnenyromux siBICHAN BEPOSITHO OTBEUAET 3a 3TO HabrofeHue?
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(A) Yposenb mRNA LFT y myTaHnTa Tako# *e, Kak U y AMKOTO TUIA Ha OJMHAKOBOH CTajuu

pa3BUTHUA

(B) benox LFT, oOHapyeHHBIH y pacTeHHH AMKOTO THIIA, HE ObLI OOHApy>XEH WU €ro

CoZlep )KaHUe HIKE y MyTaHTa
(C) Y myrtanTa uzmeHeH xapaktep metunuposanus JJHK rena LFT
(D) Y mMyTanTa cuiabHO U3MEHEH YPOBEHb OEJIKOB TMCTOHOB

(E) Benenne xnonupoBanHoro LFT" B pacTeHHE TUKOTO THIA MPUBENET K CBEPXIKCIIPECUHU

LFTy TpaHCTE€HHOTO pacTeHUs ¢ (PEHOTHUIIOM MO3IHETO IIBETCHHUS.
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V1. Okogorus

B37.

B38.

B39.

Pa3zmep nonynsuuu ctpekos3 B npyny npu obcnenoBanuu cocrasuil 50000 ocobeit. Ilonosoe
cootHomenre B nonyisuuu 1:1. Kaxpgas camka orkmaneiBaer okono 400 swmi. Bropoe
o0ceI0BaHNE CIIEAYIONIETO MOKOJICHHS TOKa3aio, YTO pa3Mep MOMYJISIIUNA COCTABISET BCE
te ke 50000 ocobeit mpu Tom ke cooTHomieHuu monoB 1:1. Kakoil cpemnuit ypoBeHb

BBDKUBAHUSA (JO)KUBAHUE IO B3POCIIOTO BO3pacTa) suil?
(A) 0,2%

(B) 0,25%

(©) 0,5%

D) 1%

(E) 5%

buomorn YCTAHOBHJIM, YTO IMOPOroBas TEMIICpATypa AJIA pa3sBUTUA OIIPCACICHHOI'O BHA

komapoB coctasiser 15°C. Ouu takxke oOHapy)uiu, uyTo npousseneHue (1) ymcia aHei,

HEOOXOAMMBIX Ui TOJHOTO pa3BUTHA, U (2) pasHUIBI MEXIY TeMIIeparypoil BO Bpems

pa3BUTHS U TIOPOTOBOM TeMIIEpaTypoil, SBISIOTCA KOHCTAHTOW. DTO 3HAYMT, YTO PE3YNIbTaT

ymHokeHus (1) Ha (2) sBnsieTcs KOHCTaHTOU. M3BecTHO, UTO 3TOMY KOMapy TpeOyeTcs st

nonuoro passutus 15 guedt mpu 30°C. Cuwmrast, yto B 3ToM roxy B WMHauu Maii ObLl

HEOObIYAHO TEIUILIM cO cpendeit Temmeparypoit 40°C, CKoJBKO AHEH MOHAZOOHMIOCH

KOMapy AJisd IIOJIHOI'O pa3BUTHA B Mac€ 3TOT'O 1ojia B I/IHI[I/II/I()

[Tpenmnonoxum, 4T0 4eIOBEK, TUITHUYHAS MTULIA U TUITAYHBIA BU]T PBIOBI UMEIOT THIIHI I, 11 1
III xpuBbIX BbDKMBaHUS (BEpTHKaJIbHAs OCh IMPEACTABISET YPOBEHb BBDKHUBAHMS, a
TOPU30HTaJbHAS - BpeMs) COOTBETCTBeHHO. Kakol W3 ciemyrommx TpadukoB Hanbosee
MpaBUJILHO  OTOOpakaeT KPUBbIE CMEPTHOCTH  (TOJyYCHHBIC 3aMEHOW  YPOBHS
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BBDKMBAEMOCTH Ha YPOBEHb CMEPTHOCTH) JJISl 3TUX TpeX rpynn opranusmos (tumsl I, 1" u

11)?

(A) (B)
n

(€) n (D)

(E)
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B40. Ha pucyHke HIKe MOKa3aH MUIIEBON UK U MPUHUMAIOUINE B HEM y4acTUE LIECTh TPYIIII

opranusmos (ot A 1o F).

nutritive substances

l A A
g plants
! !
A < B >
| Y
< C >
I ! >
'detritus |
| |
| L/ ! detritivore -
| dead |« :
. | material i l
! .
i T y 7 E >
|
- D | |
|
| I F .
R -

Kakue n3 cnenyronmx onucanuii npaBUIbHbIE?
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(A) C u F nnotosianble.

(B) C u E nnotosansle.

(C) A u B TpaBosiaHble.
(D) D Bxutouaer OakTepuu U rpUOBbI.

(E) F BkiTrO4aeT opranu3mbl, MUTAIOIMIKECS OAaKTEPUSIMH U TPUOAMH.
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B41. Eciiu cpaBHMBaTh CMEPTHOCTHh Pa3MHOXAIOIIUXCS OCO0EH y OMM3KOPOACTBEHHBIX BHIIOB
NTHII, TO CTAHOBHUTCS OYEBHIHO, YTO OHA BBILIEC y BHJOB, OOMTAIOIIMX B YMEPEHHOW 30HE,
YeM y BHUJOB, oOMTalolmx B Tponukax. Ilostomy yrposa uctpebneHus Ui pOAMTENEH,
NTEHLIOB U SIMI pa3IM4yHa [l BUJIOB B PA3IMUHBIX perMoHax. Eciau npoBecTu sKCIepuMEHT
C MPEICTABUTENAMHU TPEX PA3IMUHBIX XMIIHUKOB (XMIIHMK A, XUIHUK B n xumuuk C),
MIOMECTHUB UX B HENOCPEACTBEHHOHN ONM30CTH OT THE3] NTHUIl B JHEBHOE BpeMs B IEpPUOJ
BBIBE/ICHUSI NTEHIIOB, TO KaKyl M3 CIEAYIOLIUX peakuuil poauTesiedl MOXHO OXKHAATh?
[IpumuTe BO BHMMAaHHE, YTO XMILHUK A TOENaeT NTEHLOB U fHlIA, XUIIHUK B saBnsercs
HOYHBIM XMIIHUKOM, a XMIMHUK C — 3TO JHEBHON XMIIHHUK, HalaJarolUil Ha B3pPOCIBIX

IITHII.

(A) Ponutenu craparorcs Oonplie n30exaTh (CIpATaThCs) OT XUIIHKMKA B, ueM oT XumiHuka

C.

(B) B mpucyrcTBUM XHMIIHHMKA A pPOIUTENHM TPOMHYECKHX BHJIOB YMEHBIIAIOT YacTOTY

BO3BpAaTOB K 'HE3JaM U KOPMJICHHUA IITCHIIOB B MEHBIIICH CTCIICHU, YCM POAUTCIIN BUIOB

YMEPEHHOU 30HBbI.

(C) B npucyrcrBun xumuuka C poauTeNyd TPONMYECKUX BHUIOB YMEHBIIAIOT YacCTOTY

BO3BpAaTOB K T'HE3/1aM U KOPMJICHUA IITCHIIOB B MEHBIIICH CTCIICHU, YCM POAUTCIIN BUIOB

YMEPEHHOHU 30HBI.

(D) B npucyrctBun xumHuka C pomuTeNny TPONHYECKHX BHJIOB YMEHBIIAIOT YacTOTY

BO3BpAaTOB K 'HE3/1aM U KOPMJICHUA IITCHIIOB B OopIIeH CTCIICHU, YEM POAUTCIIN BUIOB

YMEPEHHOW 30HBI.

(E) CymectBytouuii ypoBeHb, 10 KOTOPOTO POAUTENIN YMEHBIIAIOT YaCTOTY BO3BPATOB K
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THE3Qy W KOPMIJICHHA HNTCHHOB HE 3aBUCUT OT XHUIIHUKA WA OT reorpa(bnqecxoﬁ

IIMPOTHI, HA KOTOPOI 0OMTAeT NaHHbII BUI.

B42. Ha pucynke Hioke noka3aHa cxema 3¢ dexruBHocTr accummsiun (A/l) u addexruBHOCTH

nponykimu (P/A) aByX Tpynim JKUBOTHBIX B 9KOCHUCTEME JIyTa.

P P
R

R
A A
F
I I
A P A

P
T=40% E=2% T-60% J=2%

TpaBoAaHbIE naoToagaHbIE

A = ocTymuieHre SHepru B KPOBb IIOCIIE MUILEBAPEHHUS

F = norteps 3Heprun yepes dKCKPELUIO U TEIIO0TAATY

I = sHeprus, nMeromascs B NEpeBaPEHHBIX OPraHU4eCKUX
COCIMHEHUX

P = nponyxkuus

R = noreps sHEeprun yepes AbIXaHUE U TEIUIOOTAAYY

[Ipeanonoxum, uro I =100 dx
Kakue u3 cnenyromux onvucaHuil sSIBISIOTCS BEPHbIM?

(A) IlepeBapuBaHue pacTUTENBLHOTO MaTepuaia TpeOyeT OTHOCUTENIbHO MEHbIIE SHEPTHUH,

4YEeM IMEPCBAPUBAHUC )KMBOTHOI'O MaT€puraa.

(B) PeabcopbupoBaHHbIe pacTUTEIbHBIE MAaTepHAIIbl COAEPIKAT MEHBIIIE OPraHUYECKOTO
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cofiepKaHHUsl, 4eM peadcopOUpPOBAHHBIE MaTEPHAIIBI )KUBOTHOTO MPOUCXOKICHUSI.
(C) Y mnorosiaubix R cocrasnser ot 40 no 60 Ix.
(D) ¥V tpaBosanbix R cocrasnser ot 40 mo 60 JIx.
(E) V am¢dubuii R Huke, 4eM y MIICKOITUTAIOIINX.

B43. Hekoropsle rpubObl 00pa3yrOT CHMOMOTHYECKHE aCCOIMAIMA C KOPHSIMHU COCYIHCTBIX

pacTeHui, Ha3bIBa€Mble MHUKOPH30M. B Takux accommanusx MHKOpH3a IMOMOTaeT PACTEHUIO

noromars Boxy, coiu (Gocdara u Apyrue MuUHEpalbHble MUTAaTeNbHBIE BemliecTBa. B

3aBHCHMOCTH OT TOTO, KOJJOHU3UPYET TpUO MOBEPXHOCTh KOPHS WJIM MPOHUKAET BHYTPh KIIETOK,

MUKOPHU3Y JIEISIT Ha SKTOMHUKOPHU3Y U SHAOMUKopu3y. Kakue u3 omuvcaHuii MUKOpU3BI SBISIOTCS

BEPHBIMU?

(A) Ha nouBax, 6emubIX hochopoM, ca’keHIIbl ¢ MUKOPU30il pacTyT ObICTpee, YeM CaEHIIbI

0€3 MUKOPH3BI.

(B) I'udsr apOyckysipHO# (BHYTPUKIETOUHOM) MUKOPU3bI MOTYT IPOHUKATh B KOPHU U

MeMOpaHbI KJIIETOK KOPbI C 00pa30BaHuEM CUMOMOTHYECKHX 00pa30BaHU BHYTpU

KIICTOK.

(C) I'mdsl 5KTOMUKOPU3BI MOTYT IPOHUKATh B KOHTUKAJIbHbIE KJIETKH KOPHS U

00pa3oBbIBaTh YEXJIbI U3 TM( BOKPYT KOPHEH.

(D) Mukopu3a BBITIOTHIET CXOIHBIE C KOPHEBBIMU BOJIOCKAaMHU PACTCHUH (QYHKIUH,

IMO3TOMY Y paCTeHI/If/'I ¢ 000MMH TUIIAMHA MHKOPH3 MCHECC PA3BUTHI KOPHCBBLIC BOJIOCKHU.

(E) Kaxxnas mukopuza oOpa3yeTr CMMOMOTHUYECKHE aCCOIMAIINU C KOPHSIMH OIPEeIeHHbIX
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BUJIOB PACTEHHUM.
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VII. buocucremMaruka

B44. Orneron u gp. (2007) wmsywan pomocioBHyio Dictyoptera, Kak TIOKa3aHO HHXKE.

CoOOTBETCTBEHHO TNPEIJIOKEHHOW PpPOJOCIOBHOM, OIpeaenuTe, SBISIOTCA JU  CIEAyHolIne

yrBepxaeHus BepHbiMu (T) 11 HeBepHbiMU (F).

PopocnosHas ObuenprHATbIE Ha3BaHMA
© Mantodea Goromonsl
>
g Polyphagoidea
o @

a &2 _
= Blaberoidea TapaKaHbl
[10]
[aa)
Blattidae
4]
QD

._g .

— 8 Cryptocercoidea woodroaches
4]
aa]

Mastotermitidae
] TEPMMUTDI

Other termites

(A) Boromosbl ABIAIOTCS CECTPUHCKOM TPYIIION TapaKkaHOB.

(B) Tapakanb! 00pa3yroT napapuieTHIECKYyO TPYIIITY.

(C) TepMuUTBI TOMKHBI pacCMaTpUBATHCS KaK CHIIBHO U3MEHEHHBIE TapaKaHbI.
(D) boromonbl JOMKHBI pacCMaTPUBAThCS KaK CUJIbHO U3MEHEHHBIC TapaKaHbl

(V) TepmuThl TPOU30IILITU OT OOTOMOJIOB.
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B45. Cuctemarnyeckoe MoyiokeHne HEKOTOPBIX 0aboueK, TAKMX KaK caTUpU/b! (BOJIOBUI I1a3 U
Ip.), HUMQanuapl (KpanuBHULA, U Ip.) U JaHAUbl (MOHAPX U JIp..) OBLJIO CLIOPHBIM.
HexoTopsle nccrenoBareny paccMaTpuBalii UX Kak OT/EIbHbIE CEMEICTBa, B TO BpeMs
Kak JApyrue ObUIM ¢ 3TUM HecorlacHbl. HepaBHue Mccae10BaHus MOATBEPIMIN TOUKY
3peHust 00 00beAMHEHUH UX B eIMHCTBeHHOE ceMeiicTBo Nimphalidae. Huxe nokasano
dunoreneTnyeckoe ApeBo 3TUX 6abouek, coznannoe Ppaiitac u bpayn (2004), koropoe
HOATBEPKIAET 3Ty TOUKY 3peHus. Ha OCHOBaHMHM 3TOM POAOCIOBHOMN JAaliTe OTBET Ha

BOITPOCHI.

Libytheinae

— | E|lervinae
Danainae
_I_ [thomiinae
_:Kallimini
Melitasini
_:Nvmphalini
Coeini
Acraeini
Argynnini
_:Z Vindula / Cethosia
Heliconiini
pr—Cyrestini 00 777777
b | imenitidini
Apaturinas

Charaxinae
Biz

Satyrinae
_I_— Calinaginae
_: Morphinae

Brassolinae

Biblidinae

DANAOID

NYMPHALOID

NYMPHALIDAE

SATYROID

Omnpenenure, SBISIOTCS 3TH yTBepkAeHus BepHbIMU (T) min HeBepHbimu (F).

(A) CootBeTcTBeHHO ponocioBHON mo @Dpaiitacy u bpayHy, 0abouku-IaHauabl MOTYT

paccMaTpHBaThCcsl Kak  OTHelIbHOE ceMelictBo, ecnu  Nimphalidae Bce emne
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nmoapasaACIsACTCA Ha HCCKOJIBKO CEMEHCTB.

(B) babouku Calinaginae HamOMWHAIOT 1O BHEUIHEMY BUAY 0abouek maHawu], MO3TOMY WX

HEOOXOAMMO KJIaCCU(PHUIIMPOBATH Kak 0a00YeK-TaHaAUI.

(C) Ecnu MBI X0THM BKJIIOUMTH Apaturinae B cemeiictBo Nymphalidae, To B Hero Taxxe

JIOJKHBI OBITh BKITFOUEHBI Satyrinae u Brassolinae.

(D) babouku-maHauabpl MOTYT paccMarpuBaThCcs Kak mpeamectBeHHMKH Nymphaloid +

Satyroid.
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VII. I'eneruka u Jpoawuusa (Yacrte 1)

B46. ['unoreTnyeckoe MICKOMUTAIOIIEE COACPIKUT B XpoMocoMax 6 u 12 cBoero renoma reHsr A
U B, koTOpBIE YYacTBYIOT B SMOpHUOHATIBHOM pa3BUTHU. Aiienn A u B GyHKIMOHANBHBI, TOTIA
Kak aJuienu a u b - HegpynkunonanbHbl. CKpelnBaeMas mapa He CllocoOHa MPOU3BOAUTD
AKHU3HECTIOCOOHOE MOTOMCTBO, MMl MHOTO BBIKUBIIIEH MM BHYTPUYTPOOHOU THOETn
IIOTOMCTBA. bbUI MPOBEAECH KapUOTUIINYECKUI aHAIN3 CKPELIMBAEMOM NIapbl U YMEPIIETO
IOTOMCTBA, KOTOPBIH MOKa3all, 4TO IPUYMHOM ITOTO ABJSETCS COATaHCUPOBAHHAS
TpaHCIOKAIMs B MAaTEPUHCKOM reHoMme. /luarpamma, npencraBieHHasi HUXKeE, IOKa3bIBaeT 6-yio U
12 —y10 XpOMOCOMBI AJIs1 KQXKI0T0 U3 3TUX UHIMBUYYMOB, TAK)KE MIOKa3aHa JOKAJIN3allus FEHOB
A u B B 0THOBCKUX XpoMocoMax. OTel| reTepo3uroTex 1no 00euM JoKycaM Ir'eHOB, a MaTh-
TOMO3UIOTHA. 1I3BeCTHO, YTO yBEIMYEHHE UM NTOJIHOE OTCYTCTBHUE IIPOAYKTOB 3TUX I'eHOB A U B

U Pa3BUTHUH JIETAJTIBHO.

( a LA
| |
. "o LT
|
- := —
‘ =
% F | H g
| | ‘ = ‘
= mfp B
I rER MG
|
v o) B 8§ .
Offspring Mother Father
[ToTomcTBO Martp Oreng

Cuwurasi, 4TO HUKaKHe APyrue TeHbl B U3MEHEHHBIX yyacTKax 6 u 12 XpoMocOM He BIUSIOT

Ha pa3BUTHUC, OTBCTHTC HA CIICAYIOIIHUEC BOIIPOCHI.
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B46.1. Uto u3 HHWKCCJICAYIOHICTO ABJIACTCA I'CHOTHUIIOM / TEHOTUIIAMH 3TOTO IIOTOMCTBA?

(A) AAa, b
(B) AAA,Bb
(C) AAA,B
(D) a, BBb
(E) A, BBB

(F) A, BBb

B46.2. KakoBa BeposiTHOCTH (B APOOSX) TOTO, YTO OTUIOAOTBOPEHHAS 3UTOTA ITUX POAUTENEH

Oynet HecTu TpU (QYHKIIMOHAJIBHBIX KONuil reHa B?

B47. beino nokaszano, 4to 13,3% My>X4KH B MOMYJISLUHN CTPAJAOT OJIM30PYKOCTHIO, BEI3BAHHOM

MyTauuen ogHoro resa. Y 55% 3Tux My>KYUH OTIbI TaKXKe ObUIH OJIU30pyKUMHU.

B47.1. Onpenenure TUI HacIeIO0BaHUS OJIM30PYKOCTH.
(A) ayTOCOMHBIN JOMUHAHTHBIN

(B) ayTocoMHBIi1 periecCuBHBIM

(C) cueneHHsli ¢ X - XpOMOCOMOH, TIOMUHAHTHBIH.
(D) cuemuienHblii ¢ X —XpOMOCOMOM, peIieCCUBHBIN

(E) MUTOXOHIpHaJIbHBIM.

B47.2 Ucnonb3ys 3akon Xapau-BaiiHOepra, onpeenuTe KakoBa 4acTOTa ajljielist OJIM30pyKOCTH?

Buecure cBoii orBet B JIuct OTBETOB.

B48. Y Drosophila moxet HaOmONaThCS ayTOCOMHBIN TpaHChopMep-asuiens. Tpancdopmep-
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aJJIC]Ib IPUBOAUT K MOABJIICHHUIO MYIKCKOI'O I10JIa AaXKC MMPU HAJIUIHUU ABYX X —XpOMOCOM, HO
TAKHC ) XUBOTHBLIC SABJIAIOTCA CTCPHUIIbHBIMHU, TAK KaK Y HUX HC Pa3BUBAIOTCA CEMCHHUKMU. v

Drosophila xpacHblil 11 OBl IIBET I71a3 ONPEAEseTCsS TeHOM, HaXOIAIUMCS B X-XpOMOCOME.

[IpoBeneHo ckpenuBaHue KpacHoOMa3oi caMku Drosophila, TeTepo3UuroTHOM mo 060um
JIOKycaMm, ¢ OeJIorIa3bIM CaMIlOM, FeTePO3UTOTHRIM 10 TpaHchopMep-amiento. OHU IpOU3BeIH

6oubIoe moroMcTBO. Kakas 4acTh IOTOMCTBA SIBJIIETCS OEI0IIa3bIMU CaMHaMI/I?

B49. /IBa pepmenta X u Y 00pazyror OMOXUMHUUECKUI MyTh NPEBpALCHUs BEIECTBA A B
BeniecTBo C yepes nmpomexyTouHblid mpoaykT B. J[11s Toro, 4To0bl yCTAHOBUTH XPOMOCOMHYIO
Jokanau3anuio X, 1 Y,y uenoBeka J0oKTop JIMH nomyunsn ruOpuiHbIe KI€TOYHbIE TUHUN
MBIIIB/YEIOBEK. DTH KIETOYHBIE IMHUH COAEPIKATIH BCE XPOMOCOMBI MBIIIN U HECKOIBKO
XpOMOCOM UelloBeKa, Kak rmokasano B Tabnuue 1. Ilepen sxkcriepuMeHTOM non-sense
(GeccmpicienHast) MyTalus Obljla HHAYIIUPOBAaHA B HaYaJle MBIIIUHOTO reHa Y, . Jlokrop Jlun
UCIIOJIb30BaJI Crieln(pUIecKre aHTUTENA JJIs IPOBEPKU CHHTE3a YeaoBedyeckoro ¢pepmenTa Xj B
Kax10¥ kiaerounou muaun (Tabnuia 2). JlonomauTensHO, MoKTOp JIH, 100aBUB BemecTBO A B
KJIETOUHYIO KYyJIbTYpY, Yepe3 HEKOTOPOE BPEMsI ONpeesIsi Han4ue Bewmects 4, B u C,
UCTIONB3YS KajopuMeTrpudeckuii merox (Tabmuma 2). B kakoit yenoBedeckoit XxpoMocome

JIOKaJIN30BaH re’ Y,? Ykaxunre COOTBCTCTBYI-OH_[I/Iﬁ HOMCP XpOMOCOMBI B JIncre OTBETOB.
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Tadoauna 1
XpOMOCOMBI Y€eI0BEKa
Knerounas 1 2 3 4 5 6 7 8
TUHUS
a - + - + + - -
b + - - - - - +
¢ + - + - + +
d - + + - + - +
Taoaumna 2
Kinerounas Cunres X IIpucyrcrBytomee
JIHMS BEIIECTBO
a + C
b - B
c - C
d + B

B50. 3.Maiiep onpenensn OMOIOrMYECKUE BUIIBI KaK “TPYIIIBI PeajbHO MU MOTEHIIMAIBEHO
CKPEIINBAIOIINXCS IPUPOJHBIX IOMYJISINN, KOTOPbIE H30JIMPOBAHBI OT IPYTUX aHAJOTUYHBIX
TPy OAHUM MK OoJiee MEeXaHM3MaMHU PENPOLYKTHUBHOM n3omsauuu’”. s KakuxX U3 CIeAyIOmnX

nap OpraHUu3MOB MOIXOAUT TEPMHUH “‘CaMOCTOATEIbHBIX OMOJIOTMYECKUX BUIOB™?

(A) B npupoze 11Be NOMyNALUY SBISIOTCS CTAOMIBHBIMU OTHOCUTEIBHO CPAaBHUBAEMBIX

aeneil. OHaKo reTepO3UrOTHBIE 0COOM MOTYT CO3/1aBaThCsl B TAOOPATOPHBIX YCIOBHSIX.

(B) HeBo3mokHO 0OHapyKUTh CKpelllMBaHue Mex 1y cobakamu [lanmaruniem u Yu-xya-xya,

TaK KakK pa3sMCpbl UX TCII CUJIBHO OTJINYAarOTCA.
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(C). Kaxxnas caMka AByX BUIOB CBETJISIYKOB PearupyeT Ha CBETOBOW CUTHAJ, MO/1aBae€MbIi
CaMIIaMU TOJIBKO CBOETO BUJA.
(D) Cyqaiino BEIOpaHHBIE CAMKH M CaMIIbl HOUHBIX 0a004eK, IIOMEIeHHbIE B KOPOOKe, HE

CIIapUBAaIOTCA U HC OTKJIAAbIBAIOT SHA1A.

(E) /lBe ocobu *KyKOB-HOCOPOTOB C BBIP@XEHHBIMHU Pa3INMUUIMU B MOPQOIOTrHM MaHAHOYI

UCIOJb3YIOT OJIUHAKOBbIE TIOJIOBBIE (PEPOMOHBI.
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Dear participants,

® Check your Student Code on the Answer Sheet before starting the test.

® The questions in Part B may have more than one correct answer. Fill your answers in the
Answer Sheet. The marks, numbers, or characters to answer questions in Part B vary
depending on questions. Mark the correct answers with “(O” and incorrect answers with

“—" on the Answer Sheet clearly, as shown below.

No. A | B | C | D|E|F

B. |[O|—|O|—|—|—

® Write down your results and answers in the Answer Sheet. Answers written in the Question
Paper will not be evaluated.

® Some of the questions may be marked “DELETED”. DO NOT answer these questions.

® The maximal points of Part B is 120 (3 points for each question)

® All answers must be correct in each question. Then you will get the points.

® Stop answering and put down your pencil IMMEDIATELY after the end bell rings.

Good Luck!!
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I. Cell biology

Problem set: Figure 1 depicts the cross-section of a certain cell surface structure observed by

electron microscope. Answer questions 1 and 2.

B1. Which of the following possess the above structure?

(A) Paramecium

(B) Escherichia coli

(C) Tracheid of gymnosperm

(D) Sieve tube element of angiosperm

(E) Human tracheal cell

(F) Human intestinal epithelial cell

B2. What is/are the functions and what is the major chemical composition of the structure?

Function options:

(A) Attachment
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(B) Locomaotion

(C) Transportation

(D) Secretion

(E) Absorption

Composition options:

(P) Cellulose

(Q) Protein

(R) Mucin

(S) Lipid

(T) Nucleic acid

B3. Some pathogens produce exotoxins that can cause human diseases. One type of exotoxins

consists of two polypeptides, subunits A and B. Subunit B can bind to surface receptors on

the target cells and cause the transport of the subunit A or associated molecules across the

plasma membrane into the cell. Once the subunit A enters the cell, it inhibits protein

synthesis and destroys the cells. Which of the following statements regarding exotoxins is/are

correct?

(A) Subunit A alone can cause disease.

(B) Subunit B alone can bind to target cells.

(C) Subunit A may carry other molecules to kill target cells.
4
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(D) Subunit B may carry other molecules and assist these molecules to enter target cells.
(E) When conjugated with an antibody against breast cancer cells, subunit A can kill breast
cancer cells.
Problem set: Some leucocytes can ingest invaded pathogens by phagocytosis. Digestive enzymes
that kill pathogens only function in acidic conditions. Please answer questions 4 and 5.
B4. Based on the information provided in the following table, complete the synthesis process of

digestive enzymes during phagocytosis:

(1) Replication (® Endoplasmic reticulum
(@ Translation ® Vesicle

(® Transcription @ Lysosome

@ Mitochondrion Golgi apparatus

(1) mRNA-ribosome complex is transferred to a to continue b

(2) Synthesized enzymes enter C and d for modification.

(3) The modified enzymes are stored in e

A a @ b O ¢ ® d O© e @
B a @ b @ ¢ @ d ee ®
©€) a b ® ¢ ® d ee ®
M) a ® b @ ¢ ® d ee @
EB) a ® b © ¢ ® d @ e
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B5. Tom isolated phagocytes from a blood sample. He cultured these phagocytes in a test tube for
a period of time. To observe phagocytosis, E. coli was co-cultured with phagocytes. What
will be the consequence if an antacid is added to the culture?

(A) Phagocytes can ingest and kill E. coli.

(B) Ingestion of E. coli by phagocytes is inhibited.

(C) E. coli is viable in phagolysosome.

(D) If phagolysosomes are formed, the digestive enzymes in them are inactive.
(E) Phagocytes can secrete ingested debris out of the cells.

Problem set: Jessica is dissecting a signal transduction pathway (depicted in the following figure)
that leads to oncogenesis in cancer cells, in the hope that she can find inhibitors to block the
signaling pathway and use them as chemotherapy drugs for cancer treatment. Please answer

questions B6-B8.

IigandO -
UL | | THIEE cettmembrane

receptor

".—) B —> . —> cell response

signal transduction pathway

Y: tyrosine
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B6. Components of signal transduction, including A, B and C, usually are activated through
phosphorylation or dephosphorylation reactions. What are the mechanisms by which
proteins A, B and C are phosphorylated or dephosphorylated?

(A) Receptors may contain enzyme domains which can catalyse
phosphorylation/dephosphorylation reactions.

(B) Enzymes that participate in phosphorylation/dephosphorylation reactions may exist in
the cytoplasm.

(C) Proteins A, B and C may contain enzyme domains which can catalyse
phosphorylation/dephosphorylation reactions.

(D) Phosphorylation or dephosphorylation may not be mediated through enzymatic
reactions.

(E) A phosphate group is transferred from the receptor to protein A.

(F) The phosphate group can only be provided by H3PO,.

B7. Which of the following experiment can prove that the signal transduction pathway is B—C,
but not C—B?

(A) Adding an A antagonist will activate B.

(B) Adding an A agonist will activate C.

(C) Adding a B agonist will activate C.

(D) Adding a B antagonist will activate C.
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(E) Increasing the expression level of B will generate more active C molecules.

(F) Cell response can be observed when B antagonist and active C molecules are added to

the cell.

B8. If this is a highly activated signal transduction pathway in cancer cells, which of the

following processes does the signaling pathway involve?

(A) Inhibiting cell division

(B) Inhibiting cell differentiation

(C) Hypomethylation of some tumor suppressor genes

(D) Activating the transcription of an oncogene

(E) Arresting the cell cycle at S phase

(F) Inhibiting the expression of some DNA repair genes

B9. In protein synthesis, there are 64 codons, 61 codons specify the 20 amino acids and the other

3 for termination “STOP” (Table). The following sequence of amino acids occurred in the

structure of a polypeptide found in a wild-type organism:

Ser-Arg-lle-Leu-Ala-Ala-Lys-Tyr. Which of the following may generate the mutant amino

acid sequence Ser-Arg-lle-Trp-Arg-Gln-Lys-Tyr?
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Second letter of codon

U C A G
UUU Phe |UCU Ser |UAU Tyr |UGU Cys
UUC Phe |UCC Ser |UAC Tyr |UGC Cys
s UV
c UUA Leu [UCA Ser |UAA Stop [UGA Stop
[} UUG Leu [UCG Ser |[UAG Stop (UGG Trp
2 CUU Leu|CCU Pro|CAU His|CGU Arg
[ c CUC Leu|CCC Pro|CAC His|CGC Arg
o]
'g CUA Leu|CCA Pro|CAA GIn|[CGA Arg
o CUG Leu|CCG Pro|CAG GIn|CGG Arg
L
o AUU lle| ACU Thr | AAU Asn ([AGU Ser
3 A AUC lle | ACC Thr| AAC Asn |AGC Ser
ﬁ AUA lle| ACA Thr|AAA Lys |AGA Arg
. AUG Met [ ACG Thr| AAG Lys |AGG Arg
7]
= GUU Val [ GCU Ala|GAU Asp | GGU Gly
= GUC Val| GCC Ala|GAC Asp|GGC Gly
GUA Val| GCA Ala|GAA Glu | GGA Gly
GUG Val | GCG Ala|GAG Glu |GGG Gly

(A) 1 nucleotide mutation

(B) 1 nucleotide insertion

(C) 1 nucleotide deletion

(D) 2 nucleotide mutation

(E) 2 nucleotide insertion

(F) 3 nucleotide mutation
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1. Plant anatomy and physiology

B10. At the time of pollination, the living pollen grain typically consists of only the tube cell and

the generative cell. During the germination of pollen grain, a pollen tube is produced and

the nucleus of generative cell divides and forms two sperms. Directed by a chemical

attractant (such as GABA) produced by the synergids, the tip of pollen tube enter the ovule

through the micropyle. Then in the embryo sac, double fertilization occurs by the two

sperms. Which of the followings are correct as concerning the pollination and double

fertilization?

(A) Tube cell, sperm, and synergid are haploid, while generative cell and zygote are

diploid.

(B) During the pollination, a gradient in GABA content is formed from the stigma (low) to

the ovary (high).

(C) The two sperms fertilize two eggs, but only one forming zygote.

(D) After fertilization, one zygote and one endosperm initial are formed.

(E) Germinated pollen grain is male gametophyte, while embryo sac is female

gametophyte.

10
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B11. Mary divided 30 pots of plant X of similar condition into 10 plants per group, with each
group being treated with different types of light regime. After a month, the flowering

phenotypes of each group are shown in the table below:

Treatment Light regime Flowering result
0] 12 hr 12 hr All 10 pots flowered
(1 14 hr 10 hr 9 pots flowered, and 1 pot failed to flower
(n 16hr 8hr All 10 pots fail to flower
| |
Light Darkness

According to the information above, which of the following descriptions of plant X are

correct?

(A) Plant X is a short day plant

(B) The critical dark-length required by plant X for flowering is less than 10 hours

(C) If group I is given an “one-minute dark treatment” in the middle of the light period,
after one month, most plants in this group will flower

(D) If group II is given an “one-minute red light treatment” in the middle of the dark period,
most plants in this group will not flower right after one month

(E) If the apical buds of group I plants are removed before giving the light regime treatment,
then most plants will not produce florigen required for flowering after giving light

regime treatment.

11
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B12 and B13 are a problem set

Dr. Wang carried out experiments with the model organism Arabidopsis thatliana, and identified

the two proteins Phototropin 1 and Phototropin 2 as regulators of stomata opening. His

experimental results are depicted in the following figure, illustrating the stomata of plants during

the day.

Wildtype Phototropin1- Phototropin2--

Phototropinl-

Phototropin2--

B12. Which of the following pathways potentially depicts the relationship of Phototropin 1 and

Phototropin 2 on a molecular level?

A B C
Phototropin 1 Phototropin 2 Phototropin 1 Phototropin 2
\/ Y Phototropin 1
J' ¢ Phototropin 2
Stomata opening Stomata closing Stomata opening

12

Phototropin 1

Phototropin 2

v
v

Stomata closing

Phototropin 1 Phototropin 2

v v
v v
\ v
\ v

Stomata opening
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B13. Which of the following processes could be regulated and/or mediated by Phototropin 1 and
27
(A). K" ion efflux (B). K" ion influx (C). Na" ion influx
(D). H,0 efflux (E). H'-ATPase activity  (F). Blue light sensing
B14. Phytochromes exist in two isoforms, Pr and Pfr. In darkness, they are synthesized as Pr form,
then turned into Pfr form after absorbing red light (most effective at 666 nm). When
irradiated with far red light, Pfr transforms back to Pr. According to the description above,

which of the following are likely to be the absorption spectra of phytochrome?

1.0 ey
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B15. The AGAMOUS (AG) gene is involved in flower development. Plant mutants without a
functional AG would produce flowers with only sepals and petals. A scientist generated a
transgenic plant harboring a green fluorescence protein (GFP) gene driven by the AG
promoter in a wild type background that produces normal flowers. In which of the
following flower parts, you are likely to observe strong GFP fluorescent signals?

(A) Receptacle
(B) Sepal

(C) Petal

(D) Stamen

(E) Carpel

14
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I1l1. Animal anatomy and physiology

B16 to B18 are a problem set

B16. In the following figure, the structure of fish gills and the direction of water flow in the

ventilation are illustrated. Answer the questions.

Buccal

cavity

A —

B -

Gill arch —

Water flow

Which of the following statements are correct?

(A) Vessel A carries oxygenated blood

(B) Vessel B carries deoxygenated blood

(C) Vessel Ais an arteriole

(D) Vessel B is a venule

(E) Vessel A and B are portal vessels

15
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B17. During evolution, the gas exchange in gills has become more effective by

(A) A decrease in the thickness of the structure C

(B) A decrease in the number of cell layers in structure C

(C) An increase in the metabolic rate of the structure C

(D) An increase in the cell volume of the structure C

(E) An increase in the surface area of the structure C

B18. Scientists found a kind of epithelial cell (X cell) in the structure of D with which fish can

maintain body fluid osmolarity. Consequently, X cells are supposed to

(A) Absorb salt actively in freshwater fish

(B) Excrete salt actively in seawater fish

(C) Excrete water actively in freshwater fish

(D) Absorb water actively in seawater fish

(E) be rich in mitochondria

16



IBO - 2011

TAIWAN
THEORETICAL TEST
PART B

B19. The following image represents a gastric fold from the interior surface of the stomach. The different

structures are indicated by roman numerals:

The list below describes the function for each structure.

a. Secretes hydrochloric acid

b. Secretes mucus which lubricates and protects the cells that cover the stomach.

c. Contains a series of ridges or deep pits which lead to the glands

d. Secretes pepsinogen

e. Contains three different types of cells that secrete the components of gastric acid.

Please indicate the correct set of answers relating structure with corresponding function.

Function code Structure code (I ~ V)
a.

b
C.
d
e

17
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B20. The graph below depicts the different pulmonary volumes and capacities:

6,000
5,000
4,000
3,000
2,000

1,000

Lung volumes and capacities(ml)

Vi

Below, you will find two charts, please correlate with each other and with the graph above:

1. Tidal volume (TV)

2. Residual volume (RV)

3. Vital capacity (VC)

4. Inspiratory capacity (1C)

5. Expiratory Reserve volume (ERV)
6. Total lung capacity (TLC)

7. Inspiratory reserve volume (IRV)

8. Functional residual capacity (FRC)

a. The maximum volume of air inhaled in a
normal inspiration. It comprises tidal volume
and inspiratory reserve.

b. The maximum amount of air inhaled over
de resting level of spontaneous inspiration.

c. The volume of air remaining in lung after a
strong forced expiration.

d. The volume of air present in lung alter a
maximum inspiration.

e. Total amount of air flowing between
inspiration and expiration at maximal rate. It
includes tidal volume, inspiratory reserve
volume and spontaneous expiration rate.

f. Amount of air in excess of tidal expiration
that can be exhaled with maximum effort.

g. The volume of air present in the lungs, at
the end of passive expiration. It is the sum of
residual volume and expiratory reserve
volume

h. The lung volume representing the normal
volume of air displaced between normal
inspiration and expiration with or without
extra effort applied.

18
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I 1 11 v \Y Vi VIL | VI

Letter
Number

B21. Which of the following statements about thermo-adaption in animals are correct?

(A) Blue-fin tuna is able to raise their core temperature. Therefore, it is an endothermic
animal.

(B) Some icefish are able to survive in the freezing ice-laden water and maintain a very
stable body temperature. Therefore, icefish are homeothermic animals.

(C) Shivering can help mammals to generate heat, and it is regulated by hypothalamus in
mammals.

(D) Brown adipose tissues help mammals to generate heat by supplying energy to skeletal

muscles.

(E) Brown adipose cells are rich in mitochondria for heat generation.

19
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B22. Maintenance of the blood glucose level is important for normal physiological function. It is

modulated by both neural and endocrine systems. The diagram below shows two different

situations resulting from physiological stress or low blood glucose level. Complete the table

in the answer sheet by using appropriate letters shown below.

Structure/hormone Answer
o cells of the pancreatic islets
Insulin
Liver
Adrenal medulla
Cortisol
Stress Glucose ,
Loni-term sh1rt-term a b
l A 4
& c| [d|

l

D | €— |

N

e

l

Glucose
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B23 and B24 are a problem set

B23. Normal spermatognesis and androgen secretion are delicately regulated by hormones in

males. The occurrence of infertility in the male could be resulted from the disturbance of

hormonal regulation. The following figure partly illustrates the cross interactions among

hypothalamus, pituitary gland, and male gonads. The symbols “(-)” indicate negative

feedback inhibitions. As shown in the table below, some hormones, cells, or tissues are tried

to match to the terms in this figure (a to h).

Testes
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Structure/hormone Answer

Sertoli cells

Anterior pituitary

Gonadotropin
releasing hormone

FSH
Inhibin

B24. The application of available and suitable hormonal therapy to the male patients with gonad

failure is very important. Consider how the following case may be improved by a hormonal

treatment.

Patient A suffered from testicular cancer and had both testis removed.

According to the figure of Q22, select the most appropriate letter to patient A.

Patient Answer
A

22
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B25 and B26 are a problem set

B25. A to E in the diagram below represents the five major steps of synaptic transmission.

A. Release of neurotransmitter.
B. Activation of presynaptic calcium channel.
C. Activation of postsynaptic sodium channel.

D. Re-uptake of neurotransmitter.

Scientists study drug effects on synaptic transmission by using electrophysiological recording.
Briefly the postsynaptic current will be recorded and used to determine the possible
mechanism which may account for the drug effects. Figure 1 is the typical tract of postsynaptic

current before drug administration. Match the figure number with the correct drug effects

below
:
Time (ms)
Figure-1
Mechanism Figure number
Blocking of step A
Facilitation of step B
Blocking of step C
Facilitation of step D
Blocking of step E
Q) (V)

23
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Ll s

Current intensity (nA)
Current intensity (nA)

Time (ms) Time (ms)

(1) \%

Current intensity (nA)
Current intensity (nA)

Time (ms) Time (ms)

Current intensity (nA)

Time (ms)

B26. Epilepsy is a common neurological condition. Patients suffer convulsions which result from
hyperactivity of certain cerebral areas. Symptoms can be reduced by using antiepileptic drugs. If
the receptor activated in the above figure was a chloride channel instead of a sodium channel,
which of the following mechanism(s) may form the basis for an antiepileptic drug?

24
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Mechanism Answer

Blocking of step A

Facilitation of step B

Blocking of step C

Facilitation of step D

Blocking of step E

B27. The following diagram indicates the basic structure of a sarcomere.

B
« C »
...... 0885330044 ')—
POCLAN 1333333 .A)-_
| }
D

Choose and fill in the appropriate answering code shown below to each statement in the

following table. The statements are about a muscle fiber undergoing an isotonic contraction.

Statement Answer

a. D remain the same distance apart

b. A move closer to the ends of the B

c. C become shorter

d. B become wider

e. D lines move closer to the end of the B

25
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V. Ethology

B28. There are two types of bird hatchlings: precocial and altricial. In general, precocial birds are

B29.

B30.

covered with feathers when they hatch, and can find their own food with help and
instructions from their mothers. In contrast, altricial hatchlings require feeding and caring

for from the parents. Based on this, which of the following statements are correct?

(A) Precocial hatchlings usually take longer to hatch than altricial hatchlings.

(B) Altricial hatchlings usually develop imprinting earlier than precocial hatchlings.

(C) Parents invest more in precocial hatchlings than in altricial hatchlings during nestling
period.

(D) For a group of young birds that hatch at the same time, altricial hatchlings tend to
develop the ability to fly earlier than precocial hatchlings.

(E) Parents of precocial and altricial hatchlings have the same level of investment in
reproduction during the breeding season.

An entomologist found that a species of cockroach use the dramatic change of light intensity

at dusk (given as 6:00 pm) to reset its biological clock. He also found out that the circadian

(daily) rhythm is 25 hrs. If a student cages a cockroach of this species into a dark box at

6:00 pm, at what time the cockroach will be active after 12 days? Fill in the time in the

given space, then circle “am” or “pm” in the Answer Sheet.

A biologist discovered that a species of moth is capable of flying in a straight line at night

because it keeps a constant angle (80°) between its body axis and the direction of moon light

26
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using photoreceptors as a tool. If the moth encounters a bright light in a dark night, what

kind of flight path of the moth one will expect to see in relation with the light source?

(A) (D)

&

(B) (E)

(©)

B31. A researcher monitored 10 pairs of adult birds during the breeding season. For each of the

pairs, he recorded body lengths of the male and female, and their nesting date (Table 1).

Table 1. The body lengths of the males and females, and the nesting dates for the 10 pairs of

birds (Ato J)

A B C D E F G H I J

Female 264 | 278 | 251 | 250 |27.0 |28.1 | 255 259 |283 |274
body length

(cm)

Male body |28.3 |28.4 |289 |29.0 |279 |30.2 |{29.6 |27.4 |29.7 | 305
length (cm)

Nesting 5/6 |5/3 |5/4 |4/28 |5/1 |4/27 |4/29 |5/2 |5/1 |4/26
date
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Based on the data in Table 1, the mean body length is 26.65 cm for the females, and 28.99 cm

for the males. In comparison with the mean body length of 26.10 cm in females and 27.60 cm

in males in the total adult ( breeders + non-breeders) population (N=30) of the study area,

which of the following statements are correct?

(A) All males in this species are larger than females.

(B) Females tend to pair with males that are larger than themselves.

(C) Male body lengths do not affect female mate choices.

(D) Nesting dates are linked to male body lengths.

(E) The chance of breeding of this species is most likely affected by the body size.

28



IBO - 2011

TAIWAN
THEORETICAL TEST
PART B

V. Genetics and Evolution

B32. The black, brown and white coat colors of mice are determined by the interaction of B/b and
C alleles. B and b alleles control the synthesis of black and brown pigments, respectively. In
the presence of the C allele, black and brown pigments are deposited in the fur. In a crossing
between BbCc and bbCc, which of the following statements are correct?

(A) The coat colors of parental mice are black and brown respectively.
(B) The ratio of black and brown offspring is 1:1.

(C) 3/4 of the offspring are black.

(D)1/4 of the offspring are brown.

(E) 1/4 of the offspring are white.

(F) Alleles C and B/b are co-dominant.
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B33. Fur of Guinea pigs can have different colors (black and white).

Hairs can be rough and smooth. Alleles Q and g are coding for

color, alleles R and r for type of hair. A number of cavias with
exactly the same genotype (parents group) are allowed to mate and the result is a big F1
offspring. Most of these have a black rough fur. A small number has white smooth fur.
Besides about the same number of offspring is white and rough, or black and smooth.
B33.1. Using the given letters, indicate the genotype of the guinea pigs in the parents
group:
B33.2. If 1024 F1 offspring were born, how many of them are black and

smooth?

B33.3. Guinea pigs often have a fur spot pattern. According to a simplified model spot pattern is
determined by one gene with two alleles: G and g. If G is present the guinea pig is spotted.
Students investigate the population Guinea pigs in a territory and find out that 84 % was
spotted. Presuming this population is in (Hardy Weinberg) equilibrium. Calculate the

frequency of G. Give your answer in one decimal.

B33.4. At one day all unspotted guinea pigs are caught and transported to another territory. What
will be the number of unspotted guinea pigs in the next generation? Give your answer as a

percentage without decimals.
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B34. It is believed that “land plants” are evolved from charophytes. Which of the following
statements support this hypothesis?
(A) Both have alternation of generation in life cycles
(B) Both contain chlorophyll a and chlorophyll b
(C) Both have peroxisomes that contain photorespiration related enzymes
(D) Both can form phragmoplasts during cytokinesis
(E) Both contain cellulosic cell walls

(F) Both have the cellulose synthase arranged on the plasma membrane in a rosette pattern

Questions B35a-B35c are a problem set

Dr. Chen was investigating the function of gene X in rice by using a mutant with a T-DNA
inserted in the exon 2 as diagrammed below. The size of the T-DNA is approximately 5 kilo base
pairs (Kbp). She used PCR analysis for genotyping of five individual plants (A, B, C, D, E ) with
primers I, 11, and Il as indicated in the diagram. The gel on the right shows the PCR result. The
DNA molecular size markers are shown in lane M. Lane A-E are the PCR products from leaf
samples of the plant A-E, respectively. It is known that the polymerase being used is unable to

effectively amplify DNA fragments above 5 Kbp.
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primer I
<
T-DNA
rimer |
P -
R <
primer ||
| } |
610 bp 430 bp

Based on the above information, answer questions B34a-B34b :

B35a. Which pair of primers (I+11, I+111, or 11+111) amplified the DNA band in lane B?

B35b. Which plant(s) (A, B, C, D, or E) is/are homozygous mutant(s)?

B35c. Which plant(s) (A, B, C, D, or E) is/are the F1 offspring of homozygous mutant crossed

to the wild type?

B36. Doctor Lin isolated a rice mutant with a late flowering time phenotype. The mutant allele
responsible for this phenotype was identified by map-based cloning technique and named
LFT™.  When Doctor Lin sequenced the whole LFT™ gene, including the promoter region,
she could not find any difference in the nucleotide sequence as compared to the wild-type

allele. Which of the following phenomena are likely to be responsible for this observation?

(A) The mRNA level of LFT in the mutant is the same as that in the wild-type at the same
developmental stage
(B) The LFT protein found in the wild type plants cannot be detected or is lower in the mutant
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(C) The DNA methylation patterns on LFT are altered in the mutant
(D) The levels of histone proteins are dramatically altered in the mutant
(E) Introducing the cloned LFT™ into the wild-type plant generates a transgenic plant with

late flowering phenotype
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V1. Ecology

B37. The population size of a dragonfly in a pond was estimated to be 50,000 during a survey.
Their sex ratio is 1:1. Each female lays approximately 400 eggs. A second survey of the
next generation revealed that the population size is still 50,000 and the sex ratio is still 1:1.
What is the average survival rate (surviving to adult stage) of the eggs?

(A) 0.2%
(B) 0.25%
(C) 0.5%
(D) 1%
(E) 5%

B38. Biologists found that the threshold temperature for development of a mosquito species is
15°C. They also found that the product of (1) the number of days it takes to complete
development, and (2) the difference between the temperature during development and
threshold temperature, is a constant. That is, the result of multiplying (1) and (2) is a
constant. It is known that this mosquito requires 15 days to complete development at 30°C,
and given that there was an unusually warm May in India this year with an average
temperature of 40°C, how many days it should take this mosquito to complete development
this May in India?

B39. Assuming human, birds, and fish respectively have Type I, 1I, and Il survival curves (the
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vertical axis is survival rate, and horizontal axis is time), which of the following figures

most accurately describes mortality curves (obtained by replacing survival rate with

mortality rate) for these three groups of organisms (Type I’, I’ and I1I")?

(A)

(©)

(E)

(B)
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B40. The figure below shows a nutrient cycle, and the six groups of organisms (A to F) involved

in this cycle.
nutritive substances
A A
Y
g plants
A
/ Y
Y
A c
I | -
| [ -
Idetritus :
| |
' \/ —— -
: , detritivore >
. dead —>—
| . |
! material ! /!
| A |
: 7 —<— E >
: : A
~ D |
| L«
I P N F >

Which of the following descriptions are correct?

(A) C and F are carnivores.

(B) C and E are carnivores.

(C) Aand B are herbivores.
(D) D includes bacteria and fungi.

(E) F includes bacterivores and fungivores.
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B41. When comparing closely-related bird species, mortality of breeding individuals appears to
be higher for species in temperate regions than in tropical regions. Therefore, predation
risks to parents themselves, their young and eggs are given different priorities for species in
different regions. In an experiment where specimen of three different predators (crows,
owls, and hawks) were placed at close distances to the nests during the day in the breeding
period, which of the following responses from the parents can be expected? Note that crows
are predators of the young and eggs, owls are nocturnal predators, and hawks are diurnal

predators of adult birds.

(A) The owl specimen is more strongly avoided by the parents than the hawk specimen.

(B) With the crow specimen, the parents of tropical species reduce the frequency of
returning to the nests and feeding the young to a lesser degree than parents of temperate
species.

(C) With the hawk specimen, the parents of tropical species reduce the frequency of
returning to the nests and feeding the young to a lesser degree than parents of
temperature species.

(D) With the hawk specimen, the parents of tropical species reduce the frequency of
returning to the nests and feeding the young to a greater degree than parents of
temperature species.

(E) The degree to which the parents reduce their frequency of returning to the nests and
feeding the young when predator specimen is present is not affected by the type of

predators or the latitudes in which the species is distributed.
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B42. The figure below shows a scheme of the assimilation efficiency (A/l) and production

efficiency (P/A) of two groups of mammals in a meadow ecosystem.

“‘ ~
~LS

%=40% £=2% 7=60% x=2%

herbivora carnivora

A = energy intake in blood after digestion
F =loss of energy through excretion
[ = take in of energy present in eaten organic compounds

P = production

R =loss of energy by dissimilation

Suppose 1 =100J

Which of the following descriptions are correct?

(A) Digestion of plant materials costs relatively less energy than digestion of animal
materials.

(B) Plant materials that are reabsorbed have less organic contents than animal materials that
are reabsorbed.

(C) R ranges between 40 and 60 J in carnivores.
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(D) R ranges between 40 and 60 J in herbivores.

(E) R is lower in Bull frogs than in mammals.

B43. Some fungi form symbiotic associations with the roots of vascular plants, which are called
mycorrhizae. In such associations, mycorrhizae help plants to absorb water, phosphate salt
and other mineral nutrients. Depending on whether the fungus colonizes the roots
extracellularly or intracellularly, mycorrhizae can be grouped into ectomycorrhizae or

arbuscular mycorrhizae. Which of the following descriptions of mycorrhizae are correct?

(A) Seedlings with mycorrhizae grow more rapidly than seedlings without mycorrhizae in

low-phosphorus soils.

(B) Hyphae of arbuscular mycorrhizae can penetrate the cortical cells of the roots and cell

membranes to form symbiotic associations intracellularly.

(C) Hyphae of ectomycorrhizae can penetrate the cortical cells of the roots, and form hyphal

sheaths around the roots.

(D) Mycorrhizae have similar functions as root hairs of plants, and therefore, plants with

mycorrhizae have less-developed root hairs.

(E) Each mycorrhiza forms symbiotic associations with the roots of specific plants.
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VII. Biosystematics

B44. Eggleton et al (2007) studied the phylogeny of Dictyoptera, as shown below. According to

the proposed phylogeny, determine whether the following statements are true (T) or false (F).

Phylogeny Common name
© Mantodea mantids
o
o- -
=3 Polyphagoidea
[ &) [
a S
27 Blaberoidea cockroaches
©
m
Blattidae
(48]
(5]
o
— 27 Cryptocercoidea woodroaches
m
Mastotermitidae
] termites
Other termites

(A) Mantids’ sister group is cockroaches.

(B) Cockroaches form a paraphyletic group.

(C) Termites should be viewed as highly modified cockroaches.
(D) Mantids should be viewed as highly modified cockroaches.

(E) Termites evolved from mantids.
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B45a. Systematic positions of some butterflies such as satyrids (ringlets, etc.), nymphalids (frush
foots, etc), danaids (milkweed butterflies, etc.) were controversial. Some researchers
regarded them as distinct families, the others disagreed. Recent studies supported the view
to pool them into a single family. Below is a phylogeny of these butterflies reconstructed

by Freitas & Brown (2004). Answer the following questions based on this phylogeny.

Libytheinae
p———— T cllervinae I

Danainae
I_l_ Ithomiinae
r— K allimini
Melitaeini

_: Nymphalini
Coeini
Acraeini

pr— ArgynNNiNi

NYMPHALOID DANAOID

Vindula / Cethosia
Heliconiini
pr— Cyrestini
e | imenitidini
Apaturinae
Charaxinae

Bia
Satyrinae

_l_ e Calinaginae
_|: Morphinae
Brassolinae

Biblidinae

SATYROID

Determine whether the following statements are true (T) or false (F).

(A) Danaid butterflies may still be a distinct family according to Freitas & Brown’s
phylogeny.

(B) Although Calinaginae butterflies resemble danaid butterflies in appearance, they should

be classified as Nymphaloid butterflies.
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(C) Satyrinae and Brassolinae were considered distinct families, but Apaturinae was always

placed in Nymphalidae. If we want to keep Apaturinae in Nymphalidae, both Satyrinae

and Brassolinae should be lumped into Nymphalidae.

(D) Danaid butterflies may be considered as the ancestors of Nymphaloid + Satyroid.

B45b. According to the phylogeny diagram above, fill in the blanks.

If Libytheinae is treated as the outgroup on the phylogeny, and 5 major groups (clades) are

recognized for the ingroup. The maximum number of lineages of such a major group shown

on THE PHYLOGENY is_ (A) , minimum numberis _ (B) .
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