IBO — 2005 Part A

CTPAHA: ‘
YYACTHUK #:

2005

ATioNAL « B

16-1 Mexxkaynapoanas buosornueckas Qaummnuana

Ilexun uroib, 2005

TEQOPETUWUYECKHU TECT Yacrs A

O6mee npenocTasisieMoe Bpemsi: 2,5 yaca (150 munyT)

OO011ee BO3MOXKHOE KOoJIMuecTBo 0auioB: 80

Download from http://bioolimp.narod.ru Page 1 of 38




IBO — 2005 Part A
OBIIAA UHCTPYKIUA

HpOBepre HaJIM4HUEC€ COOTBCTCTBYIOIIUX 3K3aMCHAIIUOHHBIX SaILaHI/Iﬁ n JJUCTOB IJI1 OTBETOB.

PeKOMeHI[yeTCH pacrpeaciinT CBOC BpEMA B COOTBETCTBHUU C KOJIMYCCTBOM 68.J'IJ'IOB, KOTOPBIM

OLICHUBAETCA KAXKbI BOIPOC.

BHUMAHME

MCHOHL3YﬁTe NpeaOCTaBJICHHBIC JIMCTHI 4JIA OTBCTOB JIs 3allMCH BAalllUX OTBCTOB.

Y 10CcTOBEPBHTECH, UTO B BEPXHEUW YACTU KaXJO0M CTPAHUIIBI 1711 OTBETOB BHECEHO Ballle UM

U Tpex uudpoBoii Ko.

Hcnonw3yiite npenoctaBieHHbIi 2B kapanaani s 3aroJHEeHNs IPEeIHa3HAYECHHOMN 111

OLCHHWBAHHA ITUKTOI'PAMMBI B JIUCTC OJIs1 OTBETOB.
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1. B o6pa3oBaHNM YETBEPTUUHON CTPYKTYpHl OeiKka MPUHUMAIOT YUacTUE Pa3IUUHbIE BUIBI

cBaseii. Ha pacnonox(eHHoﬁ HUXKXEC JUuarpaMme IIOKa3aHbl Pa3JIMYHBIC BO3MOXKHBIC
B3aUMOJCUCTBUI. CooTHecure IMpOHYMCPOBAHHBIC B3aUMOICUCTBHUSA C MMpaBUJIbHBIMU

HazBaHUsMU. (1 Gamr)

A. BOJIOPOJIHAs CBSI3b
B. ruapogoOHOe B3aNMOJICCTBIE
C. MENTUIHAS CBA3b
D. TUCYJTb(QUITHAS CBS3H
E. HOHHA CBA3b
B3anmoneiicTBus OtBert: A-E
1
2
3
4
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2. Kakoe/Kakne n3 yTBepX JICHUNU O MUTOKMHE3E pacTuTenbHol kietku HE

SBIISIETCSI/ABNSAIOTCS TpaBuiIbHBIMU? (1 Oarmm)
(1) PacrurenbHble KIETKH 00pa3yrOT KJIETOUHBIE IEPETOPOIKH.
(2) LuroxuHE3 MOKET HAYMHATHCSA BO BPEMS MUTO3A.
(3) PacrurenpHBIC KIECTKH UMEIOT TIEPETIKKY.
(4) Chnusaue MeMmOpaH COEOUHSIET KJIETOYHYIO  MEPEropoaky ¢
[UTOTUIa3MAaTHIECKON MEMOPaHON MaTePUHCKON KIIETKH.
(5) Anmnmapar [N'onbaku HE TPUHUMAET Y4acTHE B IUTOKMHE3E PACTUTEILHON

KJIICTKH ITOKa HE 06pa3013am/105 ABE JOYCPHBIC KIICTKH.

A 1,24
3

C. 3,5

D. 4,5

E. 4

3. JHK-nuraza sBisiercs BaxHbIM (pepmeHTOM, cBsi3biBatomuM yyactku JIHK. Kakoe/kakue
u3 yreepxaeauii o JJHK nurasze ssusercs/sBiustoTces npaBmwibabiMu? (1 6amr)

1)  depment BakeH aiis nponecca perumrkanuu JJTHK.

2)  depMeHT BaKeH AJIA MOJEKYISIPHOTO KIOHUPOBAHUS.

3)  ®epment tpebdyet Hanmuuus GpparmentoB JAHK ¢ nunkumu KoHIIaMH.

4)  depment criocoben paspesars Moekyast JJHK B mpucyrersun ATP n Mg”
5) Hns  BeimonHeHus QepMeHTOM cBoedl ¢yHkum emy Tpedyercas AT,

nockoiibky  3'-ruapokcunbHas — rpynna  ¢parmenta  JJHK  gomkna  ObITh

dbochopunupoBana npexie, ueM Mosiekyiasl JJHK MoryT OBITH COCTMHEHBI.

A, 1,23
2,3,5.

C. 1,2

D. 1,5

E. 1,2,4
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Bonpocsi 4-6: Kontpoasasie Touku (Checkpoints) KJI€TOYHOTO IUKJIIA SBIISIIOTCS OYCHB

Ba’XHBIMHU B €TI0 pCryJisiluu. CJ'IGI[YIOH_II/IG TPH BOIIPpOCA KACAKOTCA KICTOYHOI'O IUKJIA U €TI0

KOHTPOJIBHBIX TOYCK.

4. JIBe XMBOTHBIE KJICTKH, HAaXOJMSAIIMECS Ha pa3JUUYHBIX (a3zax KJIETOYHOTO IMKIIA,
MOTYT OBITh MHAYIMPOBAHBI K CIUSHUIO C 00pa30BaHUEM OJIHOW KJIETKH C ABYMS SAPaMH.
DTa cucTeMa NpeloCTaBIseT OYEHb BaXXHBIM MHCTPYMEHT JJIsl MU3YyUYEHHS KJIETOYHOI'O LIMKJIA.
UTo 13 HIDKECTEAYIOMIEeTo SBseTcs npaBuibHbIM? (1 Gamt)
A.  Ecau mpousonuio cnusiHUE KIETKH, HaxoasmIeics B ¢paze M, ¢ KieTkoi,
Haxoxsuieics B ¢asze Gj, aapo B paze M ocTaHaBIMBACT MUTO3.
B. Ecnu npousomnino cnusHue KIETKH, HaxoAsmieiics B Gpaze M, ¢ kieTkoit
Haxoxsuieics B daze G2, To aapo B paze G2 HaUHET MPOLIECC MUTO3A.
C.  Ecuu npousonuio ciIusiHUE KIETKH, Haxosmecs B pasze G2, ¢ kieTkon
Haxoxsmieics B ¢aze Gi, 00a sigpa HAYHYT MIPOIIECC MUTO3A.
D. Ecnu nmpousonuio cnusHUe KIETKU, HaxoAsmeics B ¢paze M, ¢ kieTkoit
Haxoxsmeics B ¢paze Gi, sapo B ¢ase Gi Haunet cunres JJHK.
E.  Ecnu mpousonuio ciusHUE KICTKH, HaxoAsmecs B ¢paze M, ¢ KileTkoi

Haxo smecs B paze Gi, To sapo B paze M 0CTaHOBUT MPOIECC MUTO3A.

5. YTo U3 cieayromero o KOHTPOJIbHBIX TOUKaxX sABJseTcs npaBuibHbIM? (1 6armr)

(1) Ecnm xietka B ¢a3e Gi He MOTyYUT CUTHAI B KOHTPOJbHOU Touke Gi, TO
KJIeTKa 00BIYHO mepexoaut B (hazy Go.

(2) Juns mepexona B ¢pazy MHUTO3a KJIETKA OJKHA MOJYYUTh CUTHAI U3
KOHTpPOJIbHOU TOukU B G2.

(3) /[Jnsg mepexonaa B ¢pa3y MUTO3a KJIE€TKa JOJKHA MOJYUYUTh CUTHAT U3
KOHTPOJIbHOUM TOYKH M.

(4) benkoBblil pakTOp, KOHTPOJUPYIOLUIUI KOHTPOJIBHBIE TOUKH KJIETOYHOTO
LIUKJIa, TPEUMYILIECTBEHHO IPUCYTCTBYET B SpE.

(5) KieTouHH UK OJHOKJIETOYHBIX OPTaHU3MOB HE UMEET KOHTPOJbHBIX

TOUYCK.

A 1.2
1,3

C. 13,4

D. 23,4

E. 1,5
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6. B mepBBIX JKCIEpUMEHTax TO KIOHUPOBAHHWIO MJICKOIMTAIOIIMX YYCHBIE HCIIOIb30BaIIN
KJIETKY MOJIOYHOM JKele3bl B KadyecTBe [OHOpa sapa W CIHBAIM €€ ¢ Oe3bsAepHOU
SUIECKIeTKON. UTO M3 HIXKECIIeAYIOIIETO sIBiseTcs npaBuibHbIM? (1 Gam)
A. Kiterka monounoit xene3sl Obu1a B paze Gi.

Kietka momouHoit sxene3sl Obuta B haze G2.

C. Kierka Mono4uHoi xene3sl Obl1a B paze S.
D. Kierka monouHoi#t xene3sl Obl1a B paze M.
E. Kietka MonouHoii skene3sl Obiia B (haze Go.

7. llnanoOaxkTepun (CHHE-3€JEHBIE BOJOPOCIHN) MPEACTABIAIOT CO00M OYEHb BAXHYIO TPYIITY
OakTepwii, ocymiecTBisitonux ¢orocunTe3. Kakoe/Kakue u3 yrBepaeHuil 0 MuaHO0aKTepUIX
ABJISICTCA/IBNAIOTCA npaBUiIbHBIM(1)? (1 Oamn)

(1) IluanoOakTepuu ABIAIOTCS IPaMOTPHUIATEILHBIMU OaKTEPUAMU.

(2) Onu npou3BOIAT KUCIOPOJ BO BpeMs (POTOCHHTE3A.

(3) Bce nmmano6aktepun MOTYT (PUKCHPOBATH a30T.

(4) HexoTopsle muaHOOAKTEPUH MOTYT BCTYIIATh B CUMOMO3 C TPUOAMHU.

(5) Cune-3eneHbli IIBET IMaHOOAKTEPUHU 00YCIOBIIEH XJIOPOPHIIIIOM.

A.  Bce npaBuibHbIE

1,2, 3,4 - npaBuibHbIC

C. 1,2,3 - npaBusibHble
D. 1,2, 4 - npaBuibHbIe
E. 1,2- npaBuibHbie
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Bonpocs! 8-9  kacatorcs  OMOTEXHOJOTMM TPAHCTEHHBIX MM T'€HETHUYECKH

n3MeHeHHbIX opranuzmos (I'HO).

8. [Ipu cozmanuu "3010TOTO puca", KOTOPHI 00pa3yeT OeTa-KapOTHH B PUCOBBIX 3€pHAX, OBLIH
TpaHC(HOPMHUPOBAHBl TE€HBI, OTBETCTBEHHBIE 3a CHUHTe3 Oera kaporuHa. Kakoe/Kakune
yTBEepXKIEHUE(sT) ABISACTCS/SIBIAIOTCSA IpaBHiIbHBIM(1)? (1 6am)
(1) Jusa tpaHcdopmaiiuy UcclieI0BaTeNIM UCII0JIb30BAIN OOBIYHBINA PUC
(2) Hns tpanchopmaiuu UCCiIeI0BaTeNy UCMONb30BaIH Ti-mnazmMuay
(3) Bmawame mis TpaHchOpMalMM  UCCISAOBATEIM  HCIIOJIH30BAIH
IBYJOJIBHOE pAacTeHWE, a 3aTeM TMPOBEIH CKPEUIMBAHUE MEXIY
JIBYI0JIbHBIM PACTEHHEM M PACTEHUEM pHUCa.
(4) 3onoroii puc uMeeT Ooyiee BBICOKHE NUTATEIbHBIE CBOWCTBA, YeM
HOPMAaJIbHBIN pHUC.
(5) Kpome Agrobacterium ucciaeaoBaTeNIn UCIIOIB30BATHN ISl 00pa30BaHUs
TpaHCchHOPMUPYIOIMKUX BEKTOPOB TakKe Apyryto 6akreputo - Escherichia
coli.
A. Bce BbICKa3bIBaHUs MPABUIHHBI
B. 1,2,4,5 - npaBuibHbIE
C. 1,2,3 - npaBWwibHbI€
D. 1, 2 - npaBUNbHBIE
E

1, 3,4, 5 - npaBuiIbHBIC

9. Eciiu ¢pparment JJHK, Haxoasuuiicst moa KOHTPOJIEM MPOMOTOpPA, ObLIT TpaHCPOPMUPOBAH
npu nomomu Ti-mmasMuasl B pacTeHue Tabaka, TO TPaHCTEHHOE pacTeHHE IOKa3bIBaJo
HU3KYI0 akTuBHOCTH (ukcanuu CO2. buoxummudeckoe wHcCcCiaeAOBaHUE OOHAPYKUIIO, UYTO
TPaHCT€HHOE paCTEHHE HMEeT HHM3Koe cojepkaHue PyOucko-kiatodeBoro (epmMeHTa IuKia
KanpBuHa. UTO M3 HIKETIPUBEIEHHOTO MOXET OBITh MPUYNHOW/IIPHUNHAMHA TaKoTo (heHoTumna’?
(1 6amm)
(1) ®parment JJHK 6511 TpanchopMUpoBaH B XJIOPOILIACTHI, YTO MPUBEIIO K
uHTEep(EepeHIINH ¢ TPAHCKPUTIIIUEH XIOPOILIaCTOB.
(2) Tenermueckuii oOMeH Mexay GpparmeHToM TpaHchopmupoBarHoi JTHK
u xpomocomanbHoi JIHK xo3sitmna npusen k uHcepuuu Ti-mma3mMuabsl B
XpOMOCOMY, YTO BBI3BAJIO OOJIee HU3KYIO IKCIIPECCHI0 TeHOB PyOucko.
(3) TpanchopmupoBanuslii ¢Ppparment JIHK Hapymmn HopMalibHYIO

TPAHCKPUIIIIUIO T€HA, KOJUPYIOMIEro OOJbINyI0 CyObeTUHHITY PyOucko.
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(4) TpanchopmupoBanusni ¢parmenr JHK wHapymmn HopMmaibHYIO

TPAHCKPUIILMIO I'eHa, KOJUPYIOIIEro Malyio cyobeannuily Pyoucko.

(5) TpanchopmupoBaHHBII ¢dparmeHT JJHK KOJIUpYyeT
UTOIUIa3MAaTHYECKUI OeJIOK, MPEensATCTBYIOMMM akTuBanuu PyOucko
OnkapOOHATOM.

A 1,25

B 1,3,4
C 1,4
D. 4

E 3

10. Kakoe/Kakue u3 yTBEepKI€HUN O YHIOCUMOMO3¢e SABIACTCA/IBISAIOTCS npaBUilbHbIM(1)? (1
Oain)
(1) W nmnactuaa, u nu3ocoma SBISAIOTCS NPOAYKTaMHU 3HA0CUMONO03a.
(2) DOyxapuoTHuecKas KJI€TKa MOXKET MOTJIOTUTh APYTYI0 3YKapHOTUYECKYIO
KJIETKY JUIsl yCTAHOBJIEHUS! CUMOMOTHYECKHUX OTHOLLIEHUIA.
(3) UwuanoOakTtepum  SABISIOTCS  NPEAIICCTBEHHUKAMU  TUIACTHA U
MHTOXOHJIPUU.
(4) IImanobakTepuu MOTEPSIU B SHAOCUMOMO3e reH Xxyopodumia b.

(5) PecHMYKHM HEKOTOPBIX HYKAPUOTHUYECKUX KJIETOK MPOU3OLUIA OT

[IUaHOOAKTEePUH.
A. 1,3,5

B 1,2

C 2,4

D. 2

E 4
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11. Kakoit u3 crexyronmmx TrpaduKOB MPaBWIBHO OTPAXaeT COOTHOIIEHHE CKOPOCTEH
JBMKEHUS KPOBU B HAIIPaBJICHUM aopTa -> apTEePUU -> apTEPHUOJIbI-> KAaTWIIISIPHI -> BEHYJIbI->

BEHBI -> 1oJ1as BeHa: (1 6am)

|
A D
B E
C
12.  IloxgpesaHue cagOBBIMU HOXKHHMIIAMH KMBOW M3TOPOJIU CTUMYJIHPYET I'yCTOTY

KyCTapHHUKa, Tak Kak: (1 6amn)
A. 310 cTuMynMpyeT oOpa3oBaHHe raza HTHIICHA.
B. VY naneHue anuKaibHBIX MEPUCTEM MPUBOJIUT K O0NbIIEMY 00pa30BaHHUIO
ayKCHHA, KOTOPBI CTUMYJIHPYET JIaTepabHbIC TIOYKH K POCTY.
C. VY aanenne anuKaabHBIX MEPUCTEM MIPUBOJUT K MEHBIIIEMY BBIJCICHUIO
ATHJICHA, KOTOPBIA CTUMYJIMPYET JIaTepajbHbIE TIOYKH K POCTY.
D. VY naneHne anukagbHBIX MEPUCTEM MTPUBOANUT K MEHBIIEMY COAEPKAHHIO
ayKCHHa, KOTOPBIH MO3BOJISIET JIATEPAIbHBIM ITOYKaM POCTH.
F. VYnanenue natepanbHbIX MOYEK NPUBOAUT K JOMUHUPOBAHUIO BEPXYIIKH MO

BJIUAHHUECM NUTOKHMHUHOB.
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13. Kakoe/Kakme w3 yTBEepXKICHHH O TelloMepax  SBIISCTCS/SIBISIOTCS

npaBwIbHBIM(H)? (1 Gasmr)

(1) Tenomeps! NpUCYTCTBYIOT BO Bcex dykapuorudeckux JJHK.
(2) Tenomeps! NPUCYTCTBYIOT B OaKTEPHAIbHBIX TUIa3MUIAX.
(3) Temomepsl HEOOXOAMMBI JTsI OOPA30BAHUS BIJIKU PETUTAKAIIIH.
(4) Tenmomepsl MPEACTABISAIOT COOON YHUKAIBHBIC MTOCIEA0BATEIIHHOCTH B
XpOMOCOMax 3yKapuoT.
(5) Tenomepsl HEOOXOAUMBI JJIs TIOAJIEPKAHUS JITUHBI XPOMOCOM.
A, 1,3,5
3.4,5
C. 4,5
D. 2
E. 3
14. Ha 3eMHO MOBEPXHOCTH U B OOJBIIMHCTBE BOJHBIX CPEJ OOUTAHUS HH

pacCTCHHs, HU ) KUBOTHBIC HC MOTYT CYIIECTBOBATb 0e3 MeTa00IUIECKOTO

"obcmyxuBanus", ocymiecTisiemoro: (1 6amr)

A. xemorerepoTpodamu
B.  3kcTpeMOpMIBHBIME apXesiMH
C. rpubamu
D.  Homo sapiens
E. ynoGpenusmu
15. BuyTpeHHee yxo yenaoBeKka, Kak U OOJBIIMHCTBA JPYTUX MIIEKOMUTAIOLIUX, pearupyeT

Ha TOJIOKEHHE Teja U cocTosiHue paBHoBecus. Kakoit/Kakue opran(sl) oTBeyaroT 3a 310?

(1 6amm)
A. yIUTKA
B. ynuTKa U 6a3anbpHas MeMOpaHa
C. MOJTYKPY>KHBIE KaHAJIbI
D. HOJYKPY KHbIE KaHAJIbI M YJIUTKA
E. HOJYKpY>KHbIE€ KaHaJIbl, IEPENIOHYATHIM MEIIOYEK YIIHOIO JJAOUPUHTA U
MEIIoYeK
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16. Tpemaronbl 4acTo MapazuTHUPYIOT B WM HA JPYTUX KUBOTHBIX. OHU TakkKe MOTYT
BBI3BIBATh 3a00JieBaHus y denoBeka. Cocanpmuk (Schistosoma mansoni) mpeacTaBiaseT coOoit
Napa3suTHYECKYI TPEMATOy, 3apPaKAIOIIYI0 YeloBeka. UToO M3 CIEIyIOIIero OMUCAHHs ¢

xu3HeHHoro nukia HE sBasercs mpaBuiabHbIM? (1 6am)

A. VY TpemaTo bl UMEETCS ABa TUIA JIMYUHOK.

B. B opranusme uenoBeka-xo3a1Ha OHA Pa3MHOYKAETCSI HETIOJIOBBIM ITyTEM.
C. JInuuHke TpebyeTcs BoJa JUIs MIaBaHMs.

D. 3apakeHHE 4eJI0BEKa IPOUCXOAUT YEPE3 KOKY.

E. Jns  3aBepuieHHs €€ JKM3HEHHOIO0 IUKJIa €W YacTO HYyXEH

MPOMEKYTOUHBINA XO35HH.

17. B  moBemeHMM  JKMBOTHBIX  CHUTHANBHBIM  pa3Apa’kuTeldb MOKET 3alyCKaTh
noctossHHbId  Mexanu3M noseaeHus (I[IMII). Yro wu3 cuenyromero HE
aBisierca npumepoM [IMII, BeI3BaHHOTO CUTHANBHBIM pa3apaxutenaem? (1 Gamr)

A. HekoTopble Monu CKIaABIBAIOT KPBUIBS U MaJAlOT HA 3€MIII0, KOT1a

3aMeyaroT yAbTPa3BYKOBOW CUTHAM JIETy4eH MBIIIH.

B. Oca HaxOoJUT CBOE THE3JJ0 COOTBETCTBEHHO OKPY KAIOIIUM OOBEKTaM.

C. HoBoBbIBeIeHHBIC MITEHIIBI TPOMKO IMHIIAT, BRITIPAIIMBAS MUY, KOTAa

POIUTENN BO3BPAIIAIOTCS K THE3Y.

D. PamHoOXaromuecs moIEHKHU OTKIAIBIBAIOT siiflla, KOra oOHapyKaT BOY.

18. HekoTopbie BOPOHBI MOEAAIOT MOJUIIOCKOB. BOpOHBI XBaTAalOT KEPTBY M B3JIETAIOT HA
OTIPE/ICICHHYIO BBICOTY, MPEXKAEC YeM BBIMYCTUTHh €€ Ha KaMHHU IS pa3OMBaHUS PaKOBUHBI.
Ecnu pakoBuHa He pa3OuBaeTcs Mpu MepBOM yAape, BOPOHA MOJHUMET €€ U Opocaer ee 10 TeX
nop, MOKa pakoBHHa He pa3o0ObeTcs. B oIHOM M3 53KCHEPUMEHTOB UCCIIENOBATENN
YCTAaHOBUJIU CJEAYIOUIYI0 3aBUCHUMOCTb MEXJy BBICOTOM MAaJ€HUS U YHCIOM IMOMBITOK

pa30ouTh pakoBuHy. (1 6amn)

BricoTta magenus (M) Yuciao naaeHui, HE0OXO0IUMBIX IS
nmﬁvmam/m DAKOBUHEI
1 67
2 46
3 18
4 6
5 5
6 4
12 3
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COOTBETCTBEHHO ONTUMAJIBHOM TECOPHUHN I[O6I>IBaHI/I$I IMUIIH, KaKas BbICOTA U3 MPUBCACHHBIX

ABJIAETCS Hanbosee BepOSITHO BHICOTOM, Ha KOTOPYIO OyeT MOJHUMATHCS BOPOHA, YTOOBI

pa3ouTh pakOBUHY?

A. 6,5 m
4,5m
C. 25m
D. 3,5m
E. 12,5m

PI/ICYHOK BHHU3Y IIOKA3bIBACT LUTOJOTHMYCCKHUEC U OMOXUMHYECKHE H3MEHEHMUS Y UCJIOBCKA,
nHumpoannoro BIUY. Ha nem n300pakeHbl TpH KpUBBIC, TPOHyMEpoBaHHBIE OT 1 m0 3.

YTo U3 HUKECIEAYIoIero sABiseTcs npaBmibHbIM? (1 6an)

900 -
’ 800 -
(=]
& 700 -
-] \
= -
i 600
g2 s500-
At
=
%E 400 -
§ 300 -
- 3
-
g 200-

100 -

1 I I I I 1

0 1 2 3 4 5 6 7 8 9 10
Konw4ecreo ner nocne WHUUKPO BaHKA

A. Kpusas 1 npeacraBisieT 4ucio BUPYCOB
Kpusas 2 npeacraBisieT KOHIIEHTpaLMI0 aHTUTEN npotus BUY
Kpusas 3 npesacrapisieT ryMopaibHbIil U KJIIETOUHBIH HIMMYHUTET

B. Kpusas | npencrasiser ryMopaibHbIi U KIETOYHBI IMMYHUTET
Kpusas 2 npeacrasisieT KOHUEHTpALMIO aHTUTeN npotus BIY
KpuBas 3 npeacraBisieT 4ucio BUPyCOB

C. Kpusas 1 npencraBisieT ryMOPaJIbHBIA U KJIETOYHBI UMMYHHUTET
Kpusas 2 npencraBiseT 4ucio BUPYCOB

Kpusas 3 npeacraBisieT KOHIIEHTpaLUMio aHTUTeN npotus BUY
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D. Kpusas | npeacraBisieT KOHLUEHTpalUo aHTuTen npotus BUY
KpuBas 2 npeacrapisieT ryMOPaJIbHBIA U KJIETOYHBI UMMYHHUTET
Kpusas 3 npencraBisieT 4YuCI0 BUPYCOB
E. Kpusas | npencrasiser 4ncio BUPYCOB
Kpusas 2 npeacrapisieT ryMopaibHbIi U KJIIETOUHBIH HIMMYHUTET

Kpusas 3 npencrapiseT KOHUEHTpalMio anTuTes npotus BUY

20. PucyHok Hmxe mnpeacTtaBiseT OOOOLICHHBINH KU3HEHHBIM LUK TpuOOB.

Kaxkoe/Kakue u3 monoxeHUH SBISETCS/IBISIOTCS MpaBribHbIM(1)? (1 Gamn)

Cnopoobpaayoume| / \
) AL Mnaamorammus Kapuoramun
Iuxa I ! \
Mutermd 3uroTa
Cnopst Iuxa I
Mpopacranne MNpopacranue Menoa
Cnopei /
V\Cnopooﬁpasywmum
CTPYKTYpbI !

(1) Cnopsl kak IpaBUJIO TAIJIOU]IHBI.

(2) Hwukn I mpeacTaBaseT co00#l MOJIOBOW KU3HEHHBIN UK U TIUKI 11
IpeCTaBIIseT OeCHObIN )KU3HEHHBIM LIUKJI.

(3) JumoumHble TpUOBI 00pa3yr0TCA MOCIE TIa3MOTaMHH.

(4) Hwmerotcs ABa THIA MUILIEIUS, KOTOPbIE CKPELIUBAIOTCA, JaXKe €CIIU OHU

MOTYT BBITTIAACT HACHTUYHO.

A 1,2
B. 1.3
C. 14
D. 1,2,4
E. 1,3,4
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Bonpocsl 21-24. DxkcTpeManbHO TunepTepMoGuIbHBIN apxe, Pyrococcus furiosus,

obsamaet HeoObIYHOM (hochoPpyKTOKMHAZ0M, KATATU3UPYIOIIEH CISAYIONYIO PEAKITHIO:

®pykT030-6-Pochat + AAD -> Dpykrozo-1,6-nudochar + AMD

Bruto oOHapykeHo, 4TO B JOMOJHEHHE K TIIOKO03€, MUpyBaTy, (ochosnonmnupysary, HuTpaT u
bpykT030-2,6-1MdochaT HE BIUIIOT HA CKOPOCTh peaknuu. Bausaue no6aBku AT® u AM®D

ObLTH TOKa3aHbl B BUe rpaduka Jlaitnynsepa-bapka:

1N (mg/U)
025 [
0.2 F
0.15 -+ (e3 pobaBok

<= +AT® (2,5 MM)

= -AM® (2,5 MM)

20 10 0 10 20 30 40 50 60 70
1/S(mM-!)

JaiiTe oTBeTHI HA CJIEAYOLIHE BOMPOCHI:

21.  Kakoe u3 cnenyromux yrBepxxaenuii [IPABUJIBHOE? (1 6amn)

A. Ota peakius 3aBUCHT 0T ATO.
B. Ota peaknus 3aBucut ot AJ[D.
C. Ora peakuus 3aBucut or AM®
D. Hu onuH 13 0TBETOB HE SABJISETCS MPABUIBHBIM.

22.  Kakoe Bausaue okasbiBaeT AT® nimn AM® Ha ckopocth peakuuu? (1 6amr)
A. AJTIOCTEPUYECKOE CTUMYJIMPOBAHUE

Amnocrepuueckoe THrMOUpoBaHUE

C. KonkypenTtHoe MHruOMpoBaHue
D. HekonkypeHTHOE HHTHOUpOBaHUE
E. CMmeniaHHO€ UHTMOUpPOBaHUE
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23.  HUrpaer 1 3ta hochodpyKTOKHHA3A BAXKHYIO POJIb B PETYJISIIUH TITHKOIH3a Y

Pyrococcus furiosusl (1 6amn)

A. Ja.
B. Her.
C. Henb3s cnenats BeIBOA.
24. ®ochodpykroknnaza Pyrococcus furiosus Oblla OYHMIIEHA W TpHU

snekTpodopese B nonuakpuiaMuaHomM resie B npucyrcrsun JICH nokazana
€IMHCTBEHHYI0 Tosiocy B obsactu 52 kDa. Ee HaTuBHas MonekysipHast Macca,
OIIpeJIeTICHHast METOAOM XpoMaTorpaduu B reje, COCTaBIsIa MPUOIH3UTEIEHO

190 kDa. benoxk npeacrasinsiet co6oii: (1 6amr)

A. MOHOMED
IuMep
C. TpUMep
D. TeTpaMep
E. rekcamep
25. IToctaBpTe B TPaBUWIBHOE COOTBECTBHUE CIEAYIOIIME HA3BAHUA WU

omnpeneseHus: ¢ OMOXUMUYECKUMHU COSAMHEHUSAMH U3 CITUCKA. (2 points)

A c B
Cya—S§ s
o e
Cys—-el —Cye
c H’ D
H!
o CH, Ho’c"cn,

cﬂ'# °~E:_o T\M
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OtBeTsl:
1.  Hyxneosun, ooHapyxuBaemsbrii B JJHK
2. dochomunun
3.  IIpomyxT OpoxeHHs y APOXKIKEH
4. Momnocaxapun
5. JKene3o-cepHblil LEHTP
26. AHTHOUOTHKH - 3TO aHTUMUKPOOHBIE BEIIECTBA, CHHTE3UPYEMbIE HEKOTOPBIMHU

OpraHU3MaMH JIJIs TPEAOTBPANICHUS POCTA IPYTUX OPraHu3MOB. COOTHECHUTE CIICIYIONTNE
AHTUOWMOTHUKH C X KJICTOYHBIMU MuUtieHssMHu: (1 6asmr)
A. CuHTE3 KJIETOYHOU CTEHKHU

OO6pa3oByaHue MmIa3MaTHIECKON MEMOpaHbI

a

Permnukanus JJHK

O

Tpanckpunuuss PHK

e

Tpancusmus 6enka

OTtBeT: A-E

1. IToauMHUKCUHEI

Terpauukina

Pudammun

J RIS 0%000%0) 0305051

Rt Il Bl

Murtomununa

27. 14C-M6‘IGHHYIO B mnonoxenuun C-1 TIH0OKO3y HHKyOWpOBaimm C
[JIMKOJIUTUYECKUMH (QepMeHTaMH U HeoOxoaumbiMu Kodaktopamu. Kak pacnpenensercs
metka ‘C B 0b6pasyromemcs mupysare? (1 6amn)
A. Mertky HeceT METalbHbIN YIIEpOAHBIA aTOM UpyBaTa.
B.  Mertky HeceT KapOOKCHIIBHBIN YTIIEPOIHBINA aTOM MUpPyBaTa.
C. Metky HECYT U METaJIbHBIN U KapOOKCUIILHBIN YTIEPOIHBIN aTOMBI
nupyBara.

D. Mertky HeceT cpeHHI KapOOHWIBHBIM yTIEPOAHBIA aTOM MUPYBaTa.
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28.  OOGmieii yactwio ctpoenuss HAJI®, HAJ[, DMH, @A/l u kosH3uma A siBisietcst: (1 6amn)

A. KOJIBIIO MUPUMHIMHA
CTPYKTypa U3 TpeX KoJIell
C. Al®
D. KOJIBLIO TTMPAHO3BbI
E. TpudocdarTHas rpymnmna
29. Kakoe/Kakue w3  cienylommx  YTBEPXKICHUS  SIBISICTCS/ABIISIOTCS

npaBuiIbHBIM(1)? Lluki TpukapO6oHOBbBIX Kuca0T: (1 Oamn)

(D

)

€)

(4)
®)

HE CYIIECTBYET KaK TaKOBOW y pacTeHUU M OaKTepuil, MOCKOIbKY €ro
(GyHKIHUY BBITTONHIET TTTHOKCUIATHBINA IIUKII.

okucaser anetwi-KoA, npoucxondmuii oOT pacIIeIIeHUs KUPHBIX
KHCJIOT.

obpazyet Oomnbiryro 9acth COr y aHapOOHBIX OPTaHU3MOB.
o0ecreunBaeT CUHTE3 YIJIeBOJA0B MOJEKyIaMH CYKITMHII-KOA.
IPENOCTABISAET YTIIEPOIHBIN CKEIET I CUHTE3a aMUHOKHUCIIOT.

Ao 1,25

3,5
C. 24
D. 23
E. 2,5

30. OcCHOBHOE »HH3MMATHUYECKOE pa3jIudyue MEXAY MEUYEHbIO, MOYKaAMH, MbBIIILAMU H

MO3I'OM COCTOHUT B pPa3JIMYHOM HCIIOJIb30BAHUHU HUMU MeTaboINnYeCKUX peCypcoB. Yto us

cnenytomero HE mpencraBnsiet co6oii Takoe Omoxumudeckoe paznuuue? (1 6amm)

A.

[TeueHb comepxKUT I0K030 6-pocdarasy, TOrJa Kak MBILIIEI U MO3T €€
He coaepikat. [I03TOMY MBIIIIBI ¥ MO3T, B OTJIMYHE OT IEUYCHH, HE
BBIJICJISIFOT TJTFOKO3Y B KPOBb.

[Teyenp HyxmaeTcs B HEOOJBIIOM KOJWYECTBE TpaHCQepasbl Uis
akTuBauMu aneroanerara g0 anetuil- CoA. CoOTBETCTBEHHO,
areToamneTar W 3-THAPOKCHOYTHPAT TIOCTABJISIIOTCSA TICUYCHBIO M
UCTIOJIB3YIOTCS CEPJICYHOMN MBIIIIIEH, CKEIETHBIMHU MBIIIIIAMUA U MO3TOM.

HpI/I yCJIOBI/ISIX JJINTCIBbHOI'O TroJIOJaHuAd, )I(I/IpHI:IC KHCJIOTHI,
HaxoJsIIMecs] B KUPOBOM TKaHM, OyIyT IpeBpaliaThCsi B HEHW B
KCTOHOBBIC TeJIa, MPEXK/C YeM OHH OyIyT TPAHCIIOPTUPOBATHCS B MO3T

WX MBIIINBI AJIA ITIOJIHOTI'O OKUCIICHH .
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D. JlakraraeruaporeHasa OTCyTCTBYET B C€pJIeUHOM Mblle. B pesynbrare

9TOro cepanue 3aBUCUT OT 33p06HOFO OKHCJICHHUA U TOJY4YCHUS

SHCPIruun Jis1 NTOCTOAHHOTO COKpAIICHUA.

31. OmpeneneHHass opraHeiia 3yKapUOTHYECKOW KJIETKH HMeeT CHEpUYECKYl WU
oBanbHYyI0O hopmy auameTrpoMm oT 0,1 mo 1,5 uT u COCTOUT U3 OJHOCITOWHON MEeMOpaHHI.
OHa mpuHHMAaeT ydacTHe B pPa3JIUUYHBIX METAa0OIMUYECKUX TMPOIeccax, BKIOYAs JbIXaHHE,
ocHoBanHoe Ha H202, m merabonu3M IUNUAOB. DTOW OpraHelyion Hauboliee BEPOSITHO
apisierca? (1 6amn)

A.  MutoxoHapus

ITepokcucoma
C. DOmuuomiazMaTHyeckasi CeTh
D. Jluzocoma
E. DOuanocoma

32. KpacHble BOJOPOCITH UMEIOT IBA OCHOBHBIX BHJa (DOTOCHHTETHYECKUX MUTMEHTOB:
(UKOOMITHCOMBI, aICOPOUPYIONTUE 3ETCHBIN CBET, U XJIOPOPUILIBI, aJCOPOUPYIONTHE KPACHBIN U
cuHuit cBeT. CTyIEHT NOJy4UsI IO OKOHYAHUH SKCIIEPUMEHTA Pe3yIbTaThl, TIOKa3aHHBIEC B

2 .l
Tabnuue. 3aMeTUM, YTO MHTEHCUBHOCTh CBETa B KaXKI0M ciiydae coctaBisa 100 pumol.m"”.s"

KadectBo cBeTa Cxopoctb GOTOCHHTHTHYECKOI0
BbIJIeJICHUS] KHCJI0POJa

Tonpko CUHMI LBET 28

TonbKo 3eneHbli IBET 65

TonbKO KpacHBIN LIBET 47

CuHuii 1 3eneHbIi 150

CuHull ¥ KpacHbII 73

3eneHbli U KpacHbII 146

Kakoe/Kakue monoxenue(s) HE sBisiercst/saBisroTcss mpaBuibHBIM(H)? (2 Oaia)
(1) Tlormomenubt cuHUKA cBeT Obul  MeHee dOPGEKTUBEH A
(GOTOCHHTETHYECKOTO TIEpEeHOCca AIEKTPOHOB, TOCKOIbKY CUHUH CBET
MPEUMYIECTBEHHO MOTJIOmaeTcs XiaopopumioM b.
(2) Kpacssiit cBeT noriomaics xiaopoduiaaom 6oaee 3P hekTUBHO, UeM
CHUHUU CBET.

(3) B aToM 3kcniepumenTe HabOmoAanCs 3PpPeKT IMepcoHa.
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(4) IlpenckaszaHo, yTO B AJIMHHOBOJIHOBOM 00JIACTH MPHUCYTCTBYET OOJIbIIE

paﬁOHOB NEPCKPbIBAHUSA MCKIAY a,Z[COp6I_II/IOHHBIM CIICKTPpOM

buKoOWIMCOM © aJCOPOIMOHHBIM CIIEKTpOM xJopodmiia, 4em B

KOPOTOKOBOJHOBOM.
A 1,24
1,3,4
C. 3.4
D. 1,2
E. 1
33. PucyHok Hue n3o0paxxkaeT Kpyroo0opoT a3oTa Ha 3emiie. 3aloJHUTE 10 KOHLA

TaOJINIly COOTBETCTBEHHO NIPEAOCTaBICHHON nHpopMarmu. (1 6amn)

Aaot B aTMocthepe fN:)' :

Peayuentit aapoﬁuue
W aHaspobHbie
Bakrepin n rpube)

b forpunio,|

OtBer: oT A 10 E

bakrepun:
3ameuanue. 603MONCHO

(1) CnocoGHbl kK 00pazoBaHMIO KIIyOEHBKOB C PACTCHUSAMHU

(2) CnocoGHBI OCYIIECTBISATH NEHUTPUPUKAIHIO

(3) CnocoGHbI OCYHIECTBIATh HUTPUDUKALIUIO

(4) CrnocoOHBI HCTIOIB30BaTh AMMOHHI B KAYECTBE

HCTOYHHKA SHCPIrun

(5) CnocobHbl pUKCHPOBATH a30T BO3yXa
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34. UccnenoBatenb 0OHAPY I, YTO KOPHU PACTEHUS CIIOCOOHBI MOJABIATh POCT HEKOTOPHIX

rpuboB. OH BbIAETUI HEKOTOPOE BEIIECTBO M3 KOPHEH M mpoaHamu3upoBai ero. PesynbraTt
npeiacTaBieH Ha pucyHke Huxke. OH Take mpoBen o0buHbIM JICH-reas-anextpodopes,

pa3AeUBIINNA CTaHIAPTHBIE OCIKU 10 MOJIeKy IsipHOM Macce oT 14 k/la mo 100 k/la

0
o

w

=

a

[ ™

=

8

e 100}
=

a4~

r &

o o~

8 50

8 E
=

o

o

T

=

- 0|

i el e ok oo ket 4

Oo0paboTka

O6pabotka 1: ©0e3 mobOaBIEHUS BEIIECTBA.
OO6paboTka 2: ¢ moOaBIeHHEM BEIIECTBA.
OO6pabotka 3: ¢ mobaBieHHEM BeliecTBa, 00padoranHoro P-mepkanTostanonom (BMD).
O6paboTtka 4: kak u 00paboTka 3, 3a HCKIIOUEHHUE JIUIIH TOTO, 4T0 BMD Ob11
yaajeH nepeja 1o0aBIeHHUEeM BEIECTBA K KyJIbType rpuoa.
OO6paboTtka 5: BemecTBo 0b1TO0 00padoTano mpu 80°C B Teuenue 20 MUHYT mepe
no0aBJIeHUEM K KyJIbType rpuoa.
Ob6paboTtka 6: BemecTBO ObUTO 00paboTano nmpu 80°C B Teuenune 20 MUHYT B
npucytcTBuu BMD nepen no6aBineHneM K KyJIbType rpuoa.
OO6paboTka 7: BelecTBO ObUIO 0OPAOOTAHO TPUIICHHOM.
O06paboTka 8: TONBKO TPUIICHH OBLT 100ABJICH K KyJIbType Ipuda.
Emy He ynanoch 00HapyxuTh npu okpacke Kymaccu 6enok B rpaHULIax JaHHBIX
MOJIEKYJISIPHBIX Macc, HECMOTPsI Ha TO, YTO BEIIECTBO(a) CBsA3bIBAIN peakTuB Kymaccu B
pactBope. BemectBo(a) 6b110(M) 6eciBEeTHBIM(H), HO CHIIBHO MOTJIONIano(u) cBet B Y O-
obnactu. Kakoe/Kakue u3 yTBepKIACHUI SIBISETCS/IBISIFOTCS TpaBUIbHBIM(1)? (2 Oamna)
(1) BemectBo(a) comepxut(ar) GeoK.
(2) BemectBo(a) coaepxut(ar) AUCYyTbOUAHBIE CBS3W, BaXHBIE [JIA
BBITOJTHEHUS (DYHKIIHH.
(3) BemectBo(a) cnabo okpaimmBaeTcs/oKpamnBatoTces roryosm Kymaccn.
(4) BemectBo(a) SBISCTCS/ABISIOTCS OSITKOM ¢ MOJICKYJISPHBIM BECOM HUXKE
14x/la.
(5) BemectBo(a) ycToitunBO(BI) K BO3ACHCTBUIO TPUTICHHOM.
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A, 1,2,3,4,5
B. 1,2.4

C. 1,3,4

D. 1,4

E. 1,5

35.  Omnpegenute BennuyuHy pi acnaparutHoBoii kuciotsl. Ee pK1 pasuo 2,09, pK2 paBHo

3,86, pK3 paBHuo 9,82. (1 6amn)

A. pi=526
B pi - 2,98
C. 5,96
D 6,84

Bonpocsl 36-40. J{ns ocyumiecTBIEHHUs MOJIHOTO >KM3HEHHOTO IHKJIA, T.€. OT 3UTOTHI K
raMeraMm, pacTeHHsM TpeOyeTcs IMOCTOSHHO BKIIIOYATh OKPYXAloMyr HH(opMaIrmo, 4ToObI
YJAOCTOBEPHUTHCSI, UYTO BCE OpPTaHbl, HECOOXOJMMBIE IJIs OCYIICCTBICHUS >XKHU3HCHHOTO IHKJIIA,
NpaBWJIPHO WHUIHMHPYIOTCS M3 BEPXYIIKH pocTa. LlBeTeHHWe compoBokmaercss Hambosee
CI0XHBIMA  MOP(GOJOTUYESCKUMH  HU3MCHEHUSIMH, B  KOTOPBIX YacTO  HEOOXOIUMBI

crienu(prIeCcKre CUTHAIBI U3 OKPYKAIOIIEH Cpebl.

36. Hazanwue "pacrenne kopoTkoro aHs" B TOUHOCTH 0003HavaeT: (1 6amn)
A. pacTteHue IBETET 3UMOM.
B.  pactenmue uBeTeT, eciu IIUTEIBHOCTH AHS Kopode 12 yacos.
C.  pacreHwue IBETET TOJIHKO B 00JIaCTH SKBATOpA.
D. pacreHue LBETET, KOT/1a HOYb JUIMHHEE €r0 COOCTBEHHOW KPUTHYECKOM

MMPOAOIKUTCIIBHOCTH HOYH.

E. AHD

37. Uro W3 HWXKECIEeAYIOUWEro sBIAETCS (OTOPEIenTOPOM, OTBEUYAIOIUM Ha
IuTeNnbHOCTD MHsA? (1 Oamm)

A.  Xnopodwumr

Kapotunonast
C. [urtoxpom
D. ®uroxpom
E.  Perunon
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38.  Kakoe u3 crenyomux yTBEpKIACHUN SBIICTCS NMpaBuiIbHBIM? (1 Gamn)

A. LIBeTok sBNsAETCS pENPOAYKTUBHBIM OPTaHOM.

B. IIBerok, yTpaTUBIINN KaKON-TUOO YaIIETUCTUK, JEMECTOK, THIUYMHKY
WJIA TUIOIOJIUCTHUK, SIBJISIETCSI HECOBEPIIEHHBIM LIBETKOM.

C.  BoNBIIMHCTBO TPABSHUCTHIX 3JJAKOB UMEET HECOBEPLICHHBIE [IBETKH.

D. V¥ Bcex MOKPBITOCEMEHHBIX BCE YACTH L[BETKA PACIOJIOKEHBI B BUJIE
YETBIPEX LUKIIOB.

E. Yactn OBETKA BO3HUKAIOT IIOCIICA0BATCIBHO UX HBGTKOBOﬁ MCTHCTEMBI.

39. OpHuUM U3 NyTed MNPEAOTBpPAIICHUS CAMOOIMJIOJOTBOPEHHS Y PACTEHUM SBISETCS
camoHecoBMecTUMOCTh. Kakoe/Kakue u3 cienyromux yTBEpKIEHUNH O CaMOHECOBMECTHUMOCTHU
SIBJISICTCSI/ABISTFOTCSL BepHBIM(1)? (1 6armm)
(1) Pacrenus, moka3pIBaroLIe CAMOHECOBMECTUMOCTh, UMEIOT YHUKAIIbHOE
CTPOEHHUE PbUIbIIA.
(2) LBeTku pacTeHHi, TOKAa3bIBAIOIIUX CAMOHECOBMECTUMOCTh, 00Pa3yIoT
MBUIBILY JIMIIb TOT/1a, KOTJa PbUIbLE HE Pa3BUBACTCS.
(3) CamoHECOBMECTUMOCTh aHAJIOTMYHA UMMYHHOMY OTBETY y KMUBOTHBIX B
TOM, YTO B 000MX CJIydasX UMEETCA CIOCOOHOCTh OTANYaATh "cBOM"
KJIETKHU OT "He cBoux".
(4) IlpibLa OAHOTO PACTEHHS TOJBKO TOTla MPOPACTAET B MBLIbIEBYIO
TpyOKy Ha CBOeM COOCTBEHHOM PBUIBIIE, KOT/Ia HA HEM MPUCYTCTBYET
MbUIbLIA JPYTOro pacTeHUs.
(5) IIsumpma pacTeHus OyaeT mpopacTath B MyJIbLEBYIO TPYOKY Ha

CBOEMCOOCTBEHHOM pBUIbLIE, HO He OyJIeT crnocoOHa OIUIOOTBOPSTH

SIMUEKIIETKY.
A 1,2

B. 3,4,5
C. 45

D. 3

E. 3,5
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40. B xakux opraHax pacTeHHsI BbI MOKETE OOHAPYKUTh KJIETKH, Tpoxosaiiue Meios? (1
Oamr)
A. B anukanpHOU MepucTeMe nodera
B. B nbuisne
C. B oMOpuoHalbHBIX MeIIKax
D. B BeHuuke
E. B cemsazauarke
41. UTo U3 crneayIomero COCTOUT U3 rarIouAHBIX KieTok? (1 6awt)
A.  Cnopodur
B. MarepuHckas KieTka Cropbl
C. Coopsl
D. Tanerym
E. Tamerodur
Bonpocsr 42-45. Bonopocau urparoT BakHy0 poJib B 3KocucTeMax. OHHU Takxke

pa3IM4YaroTCs 10 CBOEH OKpackKe.

42.  KpacHble BOJOpPOCIM OTIMYAIOTCS OT 3€JIEHbIX BoJOpociaeld U OyphIxX
BOJIOpoOciiel Tem, uto (1 6am)
A.  KpacTble BOIOPOCIH 00pa3yIoT arap.
KpacHbIE BOJIOPOCIN HE 00Pa3yIoT XJI0pOopHILT a.
y KPacHbIX BOJAOPOCIEH HET MOJIOBOIO Pa3MHOKEHUS.

He 00HapyKEHO OJTHOKJIETOYHBIX KPACHBIX BOJIOPOCIEH.

m o 0w

B )KM3HEHHOM LIMKJIE KPAaCHBIX BOJOPOCIEH OTCYTCTBYIOT

KT'YTUKOHOCHBIE (DOPMBI.

43. JunodnarennaTsl IpeacTaBiIsOT co00il Trpymnmy BOJOpPOCHEH, MHUTMEHTHI
KOTOPBIX CXOJHBI C TakOBbIMU OyphIX Bojaopociei. HMcxons uz artoro,
MATMEHTHI TUMMMYHBIX JuHOMIaremaT nogo0Hsr: (1 6am)

A. nOUrMeHTaM XJaMHUJOMOHAaJ.

B. nmmrmeHTam BOJIBBOKCA.

C MMATMEHTaM JIHaTOMOBBIX BOJIOPOCIIEH.
D. nurmeHtam KpacHBIX BOJAOPOCIEH.
E

NUTMCHTaM CHUHC-3CJIICHBIX BOHOpOCHCﬁ.
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44, Vkaxutre Trpymmmy BOJOPOCIEH, KOTOpas B COOTBETCTBUHM CO CBOEH

NUTMEHTAIMEeH CrocoOHa ¢ HauOOJBIICH BEPOSTHOCTBIO OCYIICCTBISAThH
dboTocuHTe3 Ha HanbobIIeH rayoune. (1 6amr)

A. KpacHble Bogopociu

B. 3eseHble BOAOPOCIH
C. Bypsie Bogopocnu
D. 30JI0TUCTBIE BOJIOPOCIIH

45. MHOrokjaeTo4Hble MOpPCKHE BOJOPOCIU 3TO OOJbIINE MOPCKHUE BOJOPOCIH, WUTparoLIne
OYCHb BAXKHYIO POJIb B MOPCKUX dKocucTeMmax. Kakoe/Kakue u3 yTBEep X IEHHUH O MOPCKHX
Bonopociasx HE saBusercsa/apnstorcs npaBunbHbM(1)? (1 6ammn)
(1) DBONBMIMHCTBO MHOTOKJIETOYHBIX MOPCKHUX BOJOPOCIEH SIBISIIOTCS
OypBIMH BOJIOPOCISIMHU.
(2) duatoMOBBIE BOJOPOCIH MOTYT HHOT/Ia JOCTUTATh TAaKUX OONBIIUX
pa3sMepoB, YTO UX MOKHO MPUUYUCITUTh K MHOTOKJIETOUHBIM MOPCKUM
BOJOPOCIISIM.
(3) MHOTOKIETOYHBIE MOPCKHE BOJOPOCIH UMEIOT CII0KHBIE 00pa3oBaHUs,
TaKHhe KaK JINCThS.
(4) MHOTOKJIETOYHbIE MOPCKHE BOJOPOCIIHN KHUBYT Ha OOJIBIIION rTyOHHE.
(5) Ouu ncnoNB3YIOT NPUKPEIUIAIONIYIO YaCTh TajaoMa JJisl HOIJIOIIEHNU S

IUTAaTCIIbHBIX BEUICCTB

B. 1,2,3,4,
C. 2,3,4,5,
D. 1,3.,4,5,
E. 1,2,4,5
F. 1,2,3,4,5

46. AnoriTo3 ObUI BIIEpBBIE OMUCAH Y HEMATO/, a 3aTEM U Y MHOTUX JAPYTHUX OPraHU3MOB.
Kaxkoe u3 cnenyromux yreepxxaenuit o anonroze HE Bepro? (1 6amn)

OH ObUT OTKPBIT NPU aHAJIN3€E IPOUCXOKACHUS KIIETOK Y HEMATO[]

OTO pemarnii MOMEHT B Pa3BUTUHU KMBOTHOTO

OH KOHTPOJIUPYETCS OJHUM I'€HOM

OH He o0HapyKeH Y HACEKOMBIX

mo N w >

[IpoTeassl u HyKkJI€a3bl IPUHUMAIOT YYaCTHE B allONTO3E.
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47. Tlocne cuHTe3a OenkM TMepeHOCATCs JMOO0 TNpPH MOMOIIM  BE3HUKYyJd, Ju00

HEBE3UKYJSpHBIM TpaHcnopToM. OTMeTbTe B Tabiuue OYyKBOM A BE3UKYJISPHBIH U

OykBoif B HeBe3uKyIApHBIN MyTh TpaHCIOPTa yKa3zaHHBIX OenkoB. (0,2 x 9, 1,8 6amna)

Bbeaku: OtBer A wiu B

1. OelKH LMUTOCKEIETA

2. MHUTOXOHJpHUAIBHBIE OCIIKU

3. 0enKH IU30COoM

4. sanepHsie OenKu

5. 1MTO30J]bHBIE (DEPMEHTHI

6. WHTETrpajbHbIC OCIKU MJIa3MaTHIECKOU

7. cekpeTHpyeMmble OesKH

8. OeNKu XJIOPOIIaCTOB

9. 0eJoK MepPOKCUCOM

48. [Torenuman pelcTBUA HEWpPOHAa XapaKTepU3yeTCs BCEM IEpEUYMCICHHBIM KpoMe
toro, uto(1 6amm)
A. OH BO3HHUKAaeT MpPU OTKPHITUM MOTEHLIHATIO3aBUCUMOr0 KaJlHeBOTO
KaHaJa.
OH paccMaTpUBAETCs KaK pereHepaTUBHBIN OTBET.
OH paccMaTpUBAETCS KaK OTBET ,,BCE-UIIU-HUYETO".

OH HC YMCHbIIACTCS IO BEJIUYMHEC C TCUCHUCM BPCMCHHU.

m o 0w

OH XapaKTCpCeH I N3MEHCHUU TpaHCMeM6paHHOFO IIOTCHIIKAJ1a,

KOTOPBIC TPOUCXOIAT B OOJBIINHCTBE AKCOHOB.
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49, IToTeHnuan mnokKos y OOJIBIIMHCTBA HeﬁpOHOB H3Ha4YaJIbHO 3aBUCHUT OT

npoHukaemoctH (1 6amn)

A. Kampnus
Xnopuaa
C. Harpus
D. Kanus
E. Marunus
50. Kakas 3 HmKeyka3aHHBIX a3 KJIETOYHOTO IHKJIA OOBITHO camasi KOPOTKasl

o nmpoaomkuTearHoctu? (1 6amr)

A. Gi
Go
C. G
D. S
E. M
51.  Kakoii/Kakue u3 METOI0B YaCTO MCIOJIb3yETCA/UCTIOAB3YIOTCS ISl OYUCTKH OETKOB?
(1 6am)
(1) Tenp-mponmKaromias xpoMmarorpadus
(2) HonooOmeHnHas xpomarorpadus
(3) Ocaxnenue coasaMu
(4) JCH-amekrpodopes
(5) CyoOcrtpartHas adhurHas XpoMmaTorpadus
A. BCE MEPEUHCICHHBIEC BBIIIE
B. 1,2,3,4
C. 1,2,4,5
D. 1,2,3,5
E. 2,3,4,5
52.  Kakoit/Kakue KOMIoHEHT(bl) UTpaeT/UrpatoT BakHy1o poib B cuntese ATD? (1 6amr)
(1) P700
(2) P680
(3) P450
A. 1
2
C. 3
D. 1,2
E. 1,2,3
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53. Kakas kom6unanus yreepxaeHuii o MPHK siBisiercst mpaBunbnoi? (1 6amr)

(1) Bce MPHK umerot k3n-cTpykTypy Ha 5'-KOHIIE.

(2) Bce MPHK umeroT nonuA-mnocneioBaTeabHOCTh Ha 3'-KOHIIE.

(3) Ee cuntes ocymectpisiercs PHK-nonumepasoii.

(4) Crabunsaocts MPHK perynupyer conepxanue KoagupyeMoro e Oenka.
(5) Komon MPHK cBs3eiBaetcs ¢ antukomonom TPHK mnpu nomomu

BoAOpoHbIX cBs3er A-T, I'-11.

A, 1,2,3.4,
3,4,5,
C. 1,2,
D. 3,4
E. 3
54. Kaxkas komOunanus yreepxaenuit o TPHK sBnsiercs npaBunsnoit? (1 6am)

(1) B Heil uMeroTCsl CTEOEIBKOBBIE U METIEBbIE CTPYKTYPHI

(2) Jnsa cuaresa amunoanuia-TPHK morpebasercs ATO

(3) T1PHK cunresupyercs PHK-nmonumepaszoii 111

(4) TPHK cunre3upyercs B BHAE NpEAUIECTBEHHUMKA M TOJBKO IOCIE
MPOLIECCUHTa CTAHOBUTCS (DyHKIIMOHAIBHBIM

(5 Hecmotps Ha TO, 4TO TeopeTHUEecKOoe KoaudecTBO MoJiekyna TPHK
cocraBiisieT 61, peanbHoe yucio mosekys TPHK y GonpmmHCcTBa Ki1eTok
MEHbIIIEe, B YACTHOCTH U3-3a TOT0, YTO HEKOTOPhIE aHTUKOJAOHBI MOTYT

y3HaBaTh 0oJiee OJJHOTO KOJOHA.

A 1,23
1,2,4

C. 1,25

D. 1,2,3,4,5

E. 2,3,45

55. Kakoe/Kakue u3 cieaymuux yTBEpX ICHUNW O METOJIE 3aMOpaKMBAaHUS-CKAJIbIBAHUS B
snekTpoHHoM Mukpockonuu HE aBnseTcs/aBastorces npaBuibHbIM(K)? (1 6amr)
(1) Huskas Ttemmeparypa HUCHOJB3yeTCS Uil OCNIA0JIEHUs BOJOPOJHBIX
CBA3EH.
(2)  OH yacTo UCTONB3yeTCA JIJIs1 HAOIIOIEHUS MEMOPAHHBIX CTPYKTYP.
(3) Yacrtuisl, HabMOJa€MbIE HA CKOJIOTON MOBEPXHOCTH, YACTO SBISIOTCS

JIUIIOCOMAaMHU.
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(4) DOtuM MeToAOM MOXHO HaOIIOAaTh KaK JSyKapHOTHYECKHE, TaK U

MMPOKAPUOTHYICCKUC KIICTKU.

(5) Ilpu sTom MeTonE HAOMIOJAETCS OTIIEYATOK 00pa3Ia.

A 1.3
2
C. 34
D. 45
E. 3

Bonpocsr 56-57. Ipoxoku ABIAIOTCS WI€ATbHBIMU OpPraHM3MaMM JJIsl U3YUYEHUSI KJIETOYHBI U
TEHETHYECKHX TMPOIIECCOB M MPOIECCOB pa3BUTUS. OHU MOTYT POCTH Ha (PEPMEHTHUPYEMBIX U
He(epMEHTHPYEMbIX MCTOUYHUKAX yriepoja. Vcrnonb3ys 3Ty CIOCOOHOCTh, MOKHO BBIACNATH U
HN3y4daTb Ppas3jIn4YHbIC MYTAHTBI I[pO)K)KCfI, MyTalluMd KOTOPBIX CBA3aHbl C PpasiIMdYHBIMHA

GYyHKIMSIMU KJIE€TOYHBIX OpraHell.

56. Kaxkas opranenna 3aTpoHyTa y MyTaHTa, He CIOCOOHOTO pacTu Ha oneate? (1 6amn)
A.  MuroxoHapuu
B. JIuzocoma
C. Ilepokcucoma
D. Snpo
E. DnpomnasmaTH4ecKuil peTUKYIYyM
57. Kakas opranesia 3aTpoHyTa y MyTaHTa, He CIOCOOHOTO pacty Ha riumepune? (1 6amr)
A.  Mutoxonapuu
B. JIuzocoma
C. Ilepokcucoma
D. Anpo
E. DuaonnazmMaTuuecKUil peTUKYIIYyM

58. UTto U3 HIDKENpPUBEACHHOTO HE SBIsAETCS (AKTOPOM, BISIONIMM Ha TEKY4ecTb
MeMOpansbi? (1 6amm)

A.  UYwucno ABOMHBIX CBA3EH y JTUIIUIOB

B Temnepatypa

C. Flip-flop nBuxkeHue TUnuaoB

D

XouecTepon
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Bomnpocsr 59-61 OTHOCATCSI K II€PEBAPUBAHMIO NUIIM B IHILEBAPUTEIBHOU CUCTEME
MJIEKOIIUTAOLINX
59.  Yro u3 HmwxkensnoxeHHoro HE yuacTByeT HEmocpeACTBEHHO B IepeBapUBaHUU

oenka? (1 6amn)

A. Tpuncun
Jlunentugasa
C. AmuHonemnrtugasa
D. KapOokcunentuaasza
E.  DOwureponentuaasza
60.  Kaxoil u3 cinegyromux (pepMEHTOB HE MPUCYTCTBYET (PYHKIMOHAIBHO B

ToHKOM kumke? (1 6a)

A.

m o 0w

Hyxkieassl

JIunasa

XUMOTPUIICUH

AMuIa3sl MOAKETYTOYHON JKEIE3bI

Ilenncun

61.MHorue TOPMOHBI TPUHUMAKOT Y4aCTHU B ICPCBApPUBAHUU U MOTJTOIICHUHN IMUIIH.

CooTtHecuTe ropMoHbI ¢ UX (pyHKUIuAMU. (1 6amr)

A.

B
C.
D

Perynupyet caxap kpoBu
CtumynupyeT BoIeNeHne OnKkapOoHaTa
CtumynupyeT >KeI4HbIN My3bIpb K COKPAILEHUIO U BBIJICICHUIO JKEITUU

CTI/IMy.TII/IpyeT BBIJICJICHUC KCITY JOUHOT'O COKa.

T'opmonbl 3anmoiHNTE OTBETHI

1. XoIenncTOKNHNH

2. 'actpun

3. CexpeTuH

4. Uncynun
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Bonpocs1 62-63.

I[Berenne 3T0 oAMH M3 HauOoJiee CIOXXHBIX TMPOIECCOB, MNPOMCXOJAIIMX B PACTCHMSX.
AHanu3upyst UBETYyIIME MYTaHThl, a TaKXKe MyTEM APYTUX UCCIEIO0BAaHUM, yUEHbIE BbIABUHYIIH
ABC mopens (rumoresy) Ui OOBSICHEHHs PETYJISAIAN T€HOB 4YacTeil 1BeTka. BoBimedeHsl Tpu

Kjacca reHoB: kiacc A, knacc B u knacc C.

AKTHBHbIE B B
reHel AA CC

Kpyru: MEIS d

MnogonucTHK
ToiunHka NenecTtok

YawenueTuk

AuKuia Tun

[To sTO¥ MOsEeNH, YAIIETUCTUK 00pa3yeTcsl MPU aKTUBHOCTH T€Ha A, JIenecToK o0pasyercs mpu
aKTUBHOCTH TeHOB A u B; ThiumHka oOpasyercs mnpu akTuBHOCTH TeHoB B u C, u
IJIOONUCTUK 00pa3yTcs npu akTuBHOcTH TreHa C. Ilpu oTcyTcTBMM TeHa A ero 3aMemniaeT

ren C u, ecnu otcyTcTBYyeT reH C, ero 3aMmemaer reH A.

62. Kakue u3 cieayromux MyTaHTOB B cOOTBeTCTBUH ¢ ABC-Moaenso Oy1yT UMeTh

nokaszaHHblld HKe penotun? (1 6am)

MyTaHT, y KOTOPOrO OTCYTCTBYET I'eH A
MyTaHT, y KOTOPOro OTCYTCTBYET Ir'eH B
MyTaHT, y KOTOPOro oTcyTCcTBYeT reH C

MyTaHT, y KOTOpOro OTCYTCTBYIOT I'eHbl A U B

Mo 0w >

MyTaHT, y KOTOpOro OTCYTCTBYIOT reHbl B u C
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63. brino mokazano, uro rensl A, B u C konupytot ¢akTopbl TpaHCKpUMIUU. YTO

u3 cnenyromero HE sBasieTcs cBoiicTBoM (akTopoB Tpanckpuniuu? (1 6amn)
A.  CasassiBanue JIHK

B3anmoneiicTBue ¢ npyrumu 0eiaxkamMu

C. PazpymaemocTts npoTeasoit
D. CssassiBacaue PHK
E.  VYuactue B perynasnuu Ipyroro reHa.
64. [IIIP (monumepas3Has 1IiemHas peaklus) 3TO OJUH U3 MOJEKYJISIPHO-

OMOJIOTHYECKUX  METOJIOB, OOJIaaronIuXx  BBICOKOM  pazpemmmocThio. Kakoe/Kakue n3
caenyromux yreepxaeHuii o [IL[P HE aBasercs/saBnstorcs npaBunbHbiM(1)? (1 Oamm)
(1) s TP HeoO6xoauMbl mpaitmMepbl
(2) Heob6xomuma JIHK monumepasa, cmocoOHast BBIIEPKUBATH BHICOKYIO
TeMIIepaTypy
(3) s [P neooxoquma ATD
4)  [Mns [P neobxoauma matpumna JJHK

A 1,2

2,3
C. 3,4,
D. 1,3
E. 24

65. A3sotconepikaline 3KCKpPEMEHTBI >KMBOTHBIX BBIIEISIOTCS B OKPYXAIOLIYyI0 HX Cpeay B
paznuunbix BuAax. Kakoe/Kakume wu3 crneyomux yTBEpXKACHUH O a30TCOAEPIKAIIUX
IKCKPEMEHTaX KUBOTHBIX SIBJISCTCS/ABISIOTCS mpaBuwibHbIM(1)? (1 Gamr)

(1) MoueBHHa BBIIENSIETCSI MHOTUMU MOPCKUMHM PhIOaMHU.

(2) AMMUMak HacTOJIBKO TOKCHYEH, UTO OH PEJKO HCIONb3yeTCs KUBOTHBIMHU.

(3) KuBoTHBIE B 3aCyIIJIMBBIX MECTaX MOTYT BBIACISATH MOUEBYIO KUCIIOTY.

(4) dopwma azoTcoaepKAMMUX BBIACICHUN YaCTO SIBJISIETCS afanTanuei K

YCJIOBUSIM OOUTAHUS >KUBOTHOTO.
(5) HexoTopble )KUBOTHBIE BBIJACTSAIOT HUTPUT, TaK KAK HUTPUT TOKCUYECH

JI MeTa00In3Ma KUBOTHBIX.

A 1,2,3,4
1,4,

C. 1,24

D. 3,4

E. 1,34
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66. Takue a3zoTcoaeprKaliue BBIJEJICHHUS KaK MOYEBHUHA, MOUYE€Basg KHUCJIOTAa M aMMHAK

pacrojararTcs 0 TOKCHYHOCTH B CleayIolieil mocaeaoBarenbHocTu: (1 6amn)
A. AmMuax > MoueBas KHCI0Ta > MOYEBHHA

MoueBnHa > aMMHaK > MoYeBas KHCIIOTa

MoueBast KMCJIOTa > MOYEBHHA > aMMHUaK

AMMMax > MOYeBHHA > MOYeBast KMCJIOTa

MoueBuHa > aMMHaK > MOY€EBasg KHUCIJIOTa

o m g N W

MoueBas KucI0Ta > MOYEBHUHA > aMMHUaK

Bonpocel 67-69. PaBHOBECHBIM nuUaIn3 MpeaCTaBIsIeT COOONH METOJM, 4acTO HCIOJIb3YEeMbId
JUISL  OTIpeneNieHHs KOHCTaHThl aucconmanuu Ko cBs3pIBaromero iurang Oenka. Meton
3aKJIIOYAeTC B TOM, YTO OEJOK M3BECTHOW KOHIIGHTpAIlMM TIOMEIIAeTCd B pa3iIMyHbIC
nuaavu3Hble TPYOKM W TMOABEpraeTcs JHAIW3y TPOTHB PaCTBOPOB, COAEPIKAIIUX
pa3nu4Hble KOHIEHTpauu Juranaa. [lockonabKy 06eI0k He MOXKET MPOHUKATH Yyepe3 MeMOpaHy
JIMaT3HONW TPYOKH, B TO BpeMsS Kak JIMTaH] MOXET, JUTaHJ yIEp>KUBaeTcs OEIKOM BHYTPH
TUAJI3HON TpyOKH, co3naBasi 0ojiee BBHICOKYIO KOHLEHTPAIMIO JIUTaHAa B JUAIM3HON TpyOKe,
4yeM BHE ee. Takum 00pa3oM, KOHCTaHTa AMCCOIMAIIUH JIMTAHJa MOXET OBITh ONpeesieHa MpH

MOMOIIH ClIeyomIei GopmyIbl:

_LIM][L]
P

[ ML]

B Heit koHueHTpamus cBoOogHOTO Oenka obo3HaueHa [M], [L] mpencraBiser KOHIEHTPAIIUIO
auranna u [ML] o0Go3HauaeT KOHLEHTpanuio OelKka CO CBSI3aHHBIM IJHTaHAOM. Takum
obpa3om, Ko mpencraBiseT KOHIEHTpaIMIO uranaa, koraa [M] paBasercs [ML]. [Mt] = [M] +
[ML], rie [MT] 0o603Ha9aeT OOIIy0 KOHIIEHTPAIIMIO OeIKa.

B Tabnuue Huke mNpencTaBlIeHbl pe3yNbTaTbl HU3MEPEHUH, MPOBEACHHBIX C OeIKOM,

CBSI3BIBAIOIINM KalbIUi. ITOT Oenok umeeT MolekyasipHyto maccy 20 x/la. Konnentpanus

1
Oelika B paBHOBECHOM JIHANIM3€ cOcTaBisuia | mrmi' .
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KoHueHTpaums KoHueHTpauys M]/ [M]
KaJlbLMA B IMAJI3HOM  |KaJIbLMA B OMAJII3HOM
20 30

50 68

100 129

200 237

400 442

600 647

1000 1050

1500 1548

2000 2049

Beraucnure BenwmumHbl [M]/[MT]

U1 KaKJIOW KOHIICHTpPAIlMM W TOCTpouTe Tpaduk

3aBUCUMOCTH (KOHLEHTpaLUus Kaibliusa B pacTBope npoTus [M]/[Mrt]) Ha pasrpadiaeHHoi

HaCTH JIMCTa HHUXKC.
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67. CKOJIbKO MOJICKYJT KaJIbIUs CBSI3BIBACT OJTHA MOJsieKyIa 6enka? (1 6amr)

1
2
3
4

MmO AW >

Henb3s ONpCHACINTD

68. Uemy paBasiercs Ko 6enka? (1 6amn)
30 yM

78 utM

95 M

104 uM

200 M

m o 0w

69. UMeeTcs nBa Oenka, CBA3BIBAIOIIME KajblHi, 0enok A u Ocemok B. Ecau Genok A mmeeT
Ko paBuyto 250 M , a 6enok B umeer Ko pasayto 400 M, To kKakoe/Kakue U3 yTBEPKICHUI
Huwke HE sBnsercs/sBusitoTcst mpaBmiibHBIM(1M)? (2 Oaruia)
(1) benok A cBsi3bIBaeT KalbIMil CUIIbHEE, YeM Oeok B.
(2) TIlomoBuna Oenka B OynmeT uMeTh CBs3aHHBIA KajJbIMil MPU €ro
KoHueHTpauuu B 400 nM.
(3) CnoxnHee 0cOO0ANTH CBA3aHHBIN KaJbLMK OT Oenka B.
(4) Ecnu cmemarts 6enku A u B B paBHBIX MOJISIPHBIX KOHIIEHTPALHAX, TO
Torma Oosbiie Oenka A OyneT WMETh CBS3aHHBIA KaJIBIUH TpH
KoHIeHTpauu kanbius 250 nM, yem Genok B.
(5) Ecnu cmemats 6enku A u B B paBHBIX MOJISIPHBIX KOHIIEHTPALMIX, TO
TOI'Zla paBHbIE KoanyecTBa Oenka A u Oenka B OynyT umersh cBsi3aHHBIN

KaJblUN TPU KOHIIEHTpauuu Kaibiysg 400 nM.

A 1,2,5
2,4,
C. 3,4
D. 4,5
E. 3.5

Download from http://bioolimp.narod.ru Page 34 of 38




IBO — 2005 Part A
70.  Kakue u3 caeayromux rpynm saBistoTcs amauotamu? (1 6amt)

(1) Koctasie pri0bI (Osteichthyes)
(2) Ilpecmbikaromuecs

(3) XpstmeBbie peIOBI

(4) KpyrmopoTtsie

(5) Munekonuramomue

(6) 3eMHOBONHBIC

(7) Ituisr
A, 1,4,6,7
B. 23,5
C. 2,57
D. 2,4,5,6
E. 2,5,6,7
F. 4,5,6,7
G 5,6,7
71. Ha pucyHke HM)ke cxemMaTH4ecKH H300pa’keHo cTpoeHue sia amuuot. HazoBute

CTPYKTYpHBI, OTMeUeHHBIC muppamu oT 1 g0 7. (1 6amn)

A. aMHHOH

SMOPHUOH
aJIAaHTOWC
XOPHOH
SIMIHBIA MEIIOK

KHIIIKa

QO™ mY oW

IIOJIOCTH aJlaHTOHCAa

Ot1Bethl A-G

N N | AR W N -
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72. BHecute mnpaBHIIbHBIE OTBEThl, OCHOBAHHbIE Ha (QYHKUUSAX CTPYKTYP,

n300paKeHHBIX Ha pucyHKe Borpoca 71. (1 6amn)

OcHoBHast pyHKIUS OtBer: A-G

3anuuiaet 3apoIbIl B MOJIOCTH, 3aIOJTHEHHOM KHIKOCTHIO,

MPEIOTBPAIIAIONICH BBICBIXaHHUE

O0OecrieunBaeT 3apOoabIld MUTATCIIBHBIMU BEIICCTBAMU

@YHKIIMOHUPYET KaK MELIOK JiIsl cOopa 0TX0/10B MeTadoIM3Ma

ConepKuT MHOTO KPOBEHOCHBIX COCY/IOB

Bonpocsr 73-74. CpaBHuTe 4 pa3IMIHBIX 0€CTIO3BOHOYHBIX:

(1) IMayxka (2) Ky3neunka, (3) Muoronoxky u (4) Kpeserky

73.  BnummTe nmpaBUIIbHBIC OTBETHI, COOTBETCTBYIOIIUE CIEAYIOMUM onucanusM (1 6am)
1 mapa ycukoB, 3 mapbl HOr

1 mapa ycukoB, 6osiee uem 4 mapbl HOT

2 mapsl yCUKOB, 4 Iapbl HOT

2 mapbl yCHKOB, 6oJiee ueM 4 mapbl HOT

HET YCUKOB, 3 Mapsl HOT

mmgo O w >

HET YCUKOB, OoJiee 3-X map HOT

OT1BeThI A-

F

(1)
2
3)
“4)
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74. Brnumure npaBuiibHbIE OTBETHI COOTBETCTBEHHO OpPraHaMm BBIACICHUS U
razooomena (1 6amn)
A. Beigenenue npu noMoud ManbnurueBbIX COCy0B U Ta3000MeH MpHu
MOMOILU CUCTEMBI TPAXEM.
B. Beigenenue npu noMomu MallbIUTHEBBIX COCYJOB M KOKCAJIbHBIX
XKeses3, Ta3000MeH TP TIOMOIIY CUCTEMBI Tpaxei.
C. Beiaenenue npu NOMOIIN MaKCUIIISIPHOMN Kee3bl U Ta3000MeH Mpu
MIOMOIIIX Xa0p U CUCTEMBI Tpaxei.
D. Beigenenue npu nomMomu MallbIIUTUEeBBIX COCCYA0B U KOKCAJbHBIX
XKeJe3, ra3000MEH MPH TTOMOIIH JIETOYHOM ,,KHIKKH'".
E. Brinenenue npu noMmomy ManblUIuEBBIX COCCYIOB U KOKCAJIbHBIX
xKeJie3, Ta3000MeH IpU MOMOIIH JIETOYHOH ,,KHM)KKH'" U CUCTEMBI TPaxei.
F.  Berigenenue nmpu moMoIyd MaKCUIUISPHON JKeJIe3bl M Ta3000MeEH MpH

TTOMOIIIH >Ka0p.

OtBernl A-F
(0))
2
(&)
(C))
Bonpocsl 75-84.  PucyHOK HM)XKe CXeMaTUYECKHU IPEACTABISAET YIAbTPACTPYKTYPY KIETKU.
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75. Ecnmu BaMm mpenocTaBsT BE 3JIEKTPOHHO-MUKpOCKOTHUYecKne ¢otorpadum, Ha OTHOU U3
KOTOPBIX M300pakeHbl KIETKHU MOKEITYI0YHOHN *kKeae3bl, a Ha BTOPOH - KJIETKU IHIOTENNs
IPOKCUMAJIBHOTO KaHaja HeppoHa MOYeK, TO KaKhe U3 CTPYKTyp OyayT Oojee pa3BUTHI B
KJIIETKE MOJDKEITyA0uHOM xene3bl? (1 6amr)
OtBer: BbIOEpUTE O/1MH OTBET U3 A - G.
76. IIpu pocTe KJIETOK BO3pACTAET MJIOIMIAAb MOBEPXHOCTH KXI0U KieTKu. [ e
OPOUCXOAUT CHHTE3 JUNUIOB Jid 00pa3oBaHUS LMTOIMIA3MaTUYECKON
meMOpansi? (1 6am)
OtBer: BbIOEpUTE O/1MH OTBET U3 A - G.
77. Ecnu BelpamuBaTh KJI€TKH KOPOTKOE BpeMs B IPUCYTCTBUHU 3H-ypauI/ma, a
3aTeM ONpPEeNIEIUTh MEUYEHHbIE KIETOUHbIE CTPYKTYPbI ayTopaauorpaduieck,
TO KaKHe CTPYKTYpHl OyAyT coaepx aTh HauOOJbIIee KOJIUIECTBO TPaHy T
cepebpa (Haubosbiyo MeTky)? (1 6amr)
OtBeT: BbIOCpUTE OMH OTBET U3 A - G.
78. Kakas cTpykTypa cobupaercs B sIApe U 3aTeM TpPAaHCHOPTUPYETCs B
uToruiazmy? (1 6amn)
OtBer: BbIOEpUTE O/1MH OTBET U3 A - G.
79. OputponodtTuH  (EPO) »5T0 TropMoOH, CTUMyJIUpYIOIIMH 0Opa3oBaHHE
sputporutoB. EPO  BBICOKOTIIMKO3WIMPOBAH W TMPEACTABISICT COOOH
cekpeTupyemblii Oenok. Kakas ctpykrypa orBeuaet 3a cunre3 EPO? (1 6amn)
OtBert: BeIOCpUTE OAMH OTBET U3 A - G.
80. B kakoif cTpyKType MPOMCXOAUT HayaJdbHOE TIIMKo3unupoBanue EPO? (1 6amn)
OtBeT: BbIOCpUTE OMH OTBET U3 A - G.
81. B kaxoii cTpyKType NpoucXouT KoHeuHoe riuko3unupoBanue EPO? (1 6amr)
Ortgert: BeIOCpUTE OAMH OTBET U3 A - G.
82.  Kaxkas cTpykrypa sBiIseTcs HeoOxoaumoii miist tpancnopta EPO BHYTph
kietku? (1 6amr)
OtsBer: BbIOEepuUTE 01MH OTBET U3 A - G.
83.  Penentopom EPO sBnsercst memOpanHbiii 6enok. Kakast CTpykTypa oTBeYaeT
3a cunTe3 peuentopa EPO? (1 6amn)
OtBeT: BbIOCpUTE OMH OTBET U3 A - G.
84.  Kakas cTpykTypa 00s1ajjaeT CHoCOOHOCTBIO CHHTE3UPOBATh HEKOTOPBIE OENKH,
KOTOpBIE HE KoAupyroTes aapom? (1 Gamn)

OtBer: BbIOEpUTE O/1MH OTBET U3 A - G.
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Bonpocsi 85-92. Onpenenenue mosia y Apo30¢puiIbl 1 MICKOUTAIOIMNX MPOUCXOANT MO XY - THITY, TO

€CTh MIPU HAJIMYUU B TEHOME JIBYX X-XpoMocoM (XX) pa3BHUBAIOTCS KEHCKHE 0COOM, a MPU HATMYUU

B reHoMe X ¥ Y-XpOMOCOM Pa3BUBAIOTCS MY>KCKHE OCOOH.

85. HexoTopsie 0coOM MOTYT HECTH HEHOPMaJIbHBIE HAOOPHI MOJIOBBIX XPOMOCOM, Hanpumep tumna XO
(kIeTKu copeprKaT TONbKO onHYy X Xpomocomy) mwind XXY (KJIETKH COAEp)KaT JOMOTHUTEIBHYIO X
xpomocomy). [IprunHO¥ BOSHUKHOBEHUS TaKUX HEMPABUIBLHBIX HAOOPOB MOJOBBIX XPOMOCOM MOKET
ObITh: (1 Gamm)

A. omuOKa, Ipou30IIeIIasi IPH MUTOTHYECKOM JEJIEHUU OIJIOJJOTBOPEHHOMN SHIEKIETKH.

B. rennas myrtanus

C. ommubka, mpou3soieaias B IepBOM JIeJIeHUH Meio3a pu (POpMUPOBAHUU T'aMeT.

D. nonoBble XpOMOCOMBI, HaXOAIIUECS B raMeTax ObLIM yTpaueHbl UM YJIBOCHBI B MPOLIECCE

OIINIOAOTBOPCHUA.

86. B opranm3max ¢ XXY HaOOpPOM IOJIOBBIX XPOMOCOM €CTh JIOMOJIHUTENIbHAS X XpomMocoma. Kakoit
061 MeTox BBl mMcmonb3oBanu i TOTO, YTOOBI OMPEAETUTH CONEP)KAT JIM CIEPMATO30HMIbI WIIH
SIMIIEKIIETKHU TaKyl0 IOMOJHUTENbHYI0 X XpoMocomy? (1 Gamr)

A. KapuOTUIIHPOBaHUE

B. rubpuauzanus in situ

C.RFLP

D. cexBennpoBanue JJHK

87. Y muexonurarouux Hanuuue XO — Habopa MOJIOBBIX XPOMOCOM B 3UI0T€ MPUBOAUT K Pa3BUTHIO
camMok, a XXY — Habop — K pa3BUTHIO caMIoB. Y npo3zodpmn XO — HabOp XpOMOCOM HPUBOIUT K
pasButuio camios, a XXY — Ha0op K pa3BuTuio caMok. Kakoe U3 HIKecIeqyomuX yTBEPKIACHUN

He BepHO? (1 Gain)
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A. Hanuuue Y XpOMOCOMBI B 3UTOTE MIIEKOMUTAIOIMNUX HEOOX0IUMO 711 OPMUPOBAHUS U3 HEE

MY’KCKOTO OpraHu3Ma.
B. Hajmuue Y XpOMOCOMBI B KJIETKaX OpraHU3Ma MIICKOITUTAIOIIUX HEOOXOIUMO JUTS Pa3BHTHUS
y 0COOH TIOJIOBBIX OPTaHOB.

C. Y xpoMocoma B KJIeTKax Apo30(uiibl He GyHKIIMOHATBHA.

D. uncno (kommdectBo) X XpOMOCOM KJIETKax B JAPO30(HIIbI MMEET BO3JIEHCTBHE Ha TPOIECC

OIMPCACIICHUA I10J1a.

88. V o0cobOeil MIICKOMHUTAOIMX C HEMPaBUIBHBIMH HA0OpaMU IIOJIOBBIX XPOMOCOM, YHCIIO
(konmmuecTBO) MHAMBUAYYMOB ¢ XO HabOpOM XPOMOCOM TOPa3a0 MEHBIIE, YeM YHUCIIO (KOJUYECTBO)
uHIUBUAYYMOB ¢ XXY Habopom xpoMocoMm. Ha ocHoBaHMHM 3TOro ¢akra MOKHO IPEATOJIOKHUTD,
yto: (1 6amn)
A. unguBuayymel ¢ XO — HabOpoM XpoOMOCOM MEHee KU3HECHOCOOHBI, YeM HHAUBHUIYYMBI C
XXY — HabOpOM XpOMOCOM.
B. uauBuyyMer ¢ XO — HaOOpoM XpoOMOCOM MEHEe TUIOJOBHTHI, YeM HHIUBUAYYMBI ¢ XXY —
HabOPOM XpOMOCOM.
C. nanHoe pa3nuuue CBA3aHO C NOJOM HHAMBUAYYMOB (XO - Habop MOJIOBBIX XPOMOCOM
JIETCPMUHUPYET Pa3BUTHE CaMKH, a X XY — Habop — camIia).

D. un OAVH M3 BBIMICIIPUBCACHHBIX OTBETOB HC BCPCH.

89. ¥V npo3oduiibl U y MIEKONUTAOLIUX, HAIUYUE IBYX X — XpOMOCOM B 3UIOT€ BEJET K Pa3BUTHIO
caMoK, a Hanmn4yre X u Y — XpOMOCOM BeJIeT K pa3BUTHIO camMioB KonmmyecTBO OEITKOBBIX MPOITYKTOB
TEHOB, 3aKOJMPOBAHHBIX Ha JIBYX X XpoMoOcoMax (B Clydae caMOK) U Ha oAgHOM X Xpomocome (B
cllydae CaMIIOB) TIOYTH HICHTHYHO B KJIETKAaX CaMIIOB U CaMOK. DTO JIOCTUTAETCS IyTeM JI030BOU
KoMreHcanuu reHoB (gene dosage compensation). Y MIIEKONMHUTAIONMIUX, 3TO TMPOSBISIETCS B
npeoOpa3oBaHuu (KOHBepcUHU) onHOW X Xpomocombl B Tenblle bappa (Barr body). Kakue wu3

CIIeAYIOIIMNX YTBEPKACHUN OTHOCUTENBHO Tenel bappa Bepusi? (1 Gamr)
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(1) TOJILKO HOpMaJIbHbIE )KEHCKHE WHINBUAYYMbI UMEIOT Telblia bappa.

(2) TOJIbKO HOpMaJIbHbIE MY»CKH€ HHIUBUIYYMbI HE UMEIOT Tejel] bappa.

3) Tenblia bappa MOryT mpUHHUMAaTh Y4acTHE B IIPOLIECCEe ONpPEAETIeHHs Moja y YeJoBeKa.

(4) MaKCUMaJIbHOE KoJnuecTBO Tenel bappa Ha kimetky — 1.

(%) KOJIMYECTBO Teliell bappa Ha KIIETKY paBHAETCS KOJWYECTBY X XPOMOCOM B T€HOME HTOM
KJICTKU

MUHYC OJTNH.

A1, 3, 5

B. 2, 5

C. 4

D. 5

E. A 4, 5

90. Hukakux Ttenen bappa Henb3s HaONIOAaTh B HOPMAJbHBIX KJIETKaX CaMOK APO30(Hi, MoToMy
yto: (1 6am)

A. X xpomMocoMa JIpo30( T SBISIETCS CITUIIKOM MaJICHBKOH.

B. y n1po3o¢un HeT HUKaKOro MexaHu3Ma J1030BOil KOMIEHC Al T€HOB.

C.y npo3o(ui HET HUKaKOH HHAKTUBAIIMH X XPOMOCOM.

D. rerepoxpomMaTuH TpyJHO OOHAPYXUTh B siApax KJIETOK APO30(UIL.
91. IlBer miepcTH KOLIEK OIpPENESeTCs] I'€HaMH pPAacloNOKEHHbIMU Ha X XPOMOCOME. XY -
JIOMUHUPYIOIHMI aJlIellb ISk PBIKEH OKPACKH, B TO BpeMst Kak X - pElECCHBHBIN aJlIellb /ISl YEPHOTO
ngera mepcetu. Kakoe u3 crneayrommx yTBEpKASHUH SBIISETCS BEPHBIM OTHOCUTENIBHO 1[BETA LIEPCTH Y
moTOMCTBa OT cKkpemmBanms X' X° komku u XY kora? (1 6amr)

A. BCe IOTOMCTBO PBIXKETO I[BETA.

B. BCs KOIIKM pBIKETO 1[BETA U IIOJIOBUHA KOTOB PBIKETO LIBETA

C. He3aBHCHMO OT 10J1a, TOJOBUHA TOTOMCTBA UMEET PHIKUI I[BET IIEPCTH, a Ipyrasi MOoJOBHUHA

UMEEeT LIEPCTh MO3aUYHOI0 OKpaca ¢ pbDKUMHU U YEPHBIMU MATHAMU

D. Bce 0cobu ¢ MO3an4HOM OKPACKON — CAMKH.
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92. OnMH U3 T€HOB, OTBETCTBEHHBIX 3a PA3BUTHE IMOTOBBIX JKEJI€3 y YEJIOBEKa, PACMOOKEeH Ha X

xpomocome. JIBe cecTphl-ONM3HSIIKN PA3IUYHbl MO (EHOTUIy HaJIWYMs MOTOBBIX jkene3. OnHa
cecTpa He MUMEET HU OJHOM MOTOBOM 3KeJie3bl Ha CBOEH JIEBOM pyKe, B TO BpeMs Kak IJis Jpyrou
OTCYTCTBHE IOTOBBIX JKEJIe€3 Ha JIEBOM pyke He XapakTepHo. Kakoe U3 cClenyrommx yTBEpKIACHHM
siBisieTcst BepHbIM? (1 6arm)
(1) Takue GiM3HENBI HE MOTYT OBITH ICTUHHBIMHU OJTM3HEIIAMHU.
(2) OO0e cecTpsl TETEPO3UTOTHBI IO ITOMY TEHY.
(3) [Ilpuumna paznuuHoro (heHOTHIIa cecTep - CAYyYalWHOCTh WHAKTHBAIUH X — XPOMOCOMBI
JUIS Pa3HBIX KJIETOK.
(4) MHWuaxktuBamus X - XpOMOCOMBI IOJDKHA TIPOU30UTH TIOCIIE TIEPBOTO JICJICHUS 3UTOTHI.
A.1,2,3
B. 1
C.23
D.3
E. 2,3,4
93. Muxkopu3a - CHMOHMOTHYECKas accouuamnus KopHed pacreHuii m rtu¢ rpuboB. Kakoe wus
CJIETYIONIUX YTBEPKIEHUN 0 MUKOpHU3€ ABIsAeTCS BepHbIM? (1 6armr)
(1) Muxopusa yacTo BpeIHa AJi KOPHEH pacTeHus, B TO BpeMs KaK BbITOJHA JIJIsl TPUOOB.
(2) Muxopu3za B OOJBIIMHCTBE CIIy4YaeB BBITOJIHA JJIsl paCTEHUN, HO BpeIHA JJIsl TpUOOB.
(3) Muxkopu3sa mosie3Ha Ui pacTEHH, MO3BOJsIsE UM OoJiee xopormro abcopOupoBaTh BOIY U
TM0JIE3HBIC MHHEPAJIHHBIE 3JIEMEHTHI U3 TIOYBHI.
(4) Muxkopuza MOXET MoMoratb 0ojee cTapoil 00JacTH KOPHS, HAaXOMASALICHCS BBIIMIE 30HBI
KOPHEBBIX BOJIOCKOB, CHA0KaTh pacTEHUE MOJIC3HBIE MUHEPATBHBIMU BEIIECTBAMH.
A.1,3,4
B.2,3,4
C.3,4

D.3
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94. Ycrpuiia pacTeHUs] OTKPBIBAIOTCS KoTJa yeTbuuHbIe KieTku (guard cells): (1 6amr)

A. HaKarUIMBAIOT BOJy ITyTEM aKTUBHOT'O TPaHCIOPTA.
B. ourymaror yBennuenue konmeHTpanuu CO2 B BO3AyIIHBIX MPOCTPAHCTBAX JIUCTA.
C. yBenMuMBaeTCs TYPropHOE JaBIEHWE WH3-3a TPUTOKA HOHOB K', COMPOBOXKIAEMOToO
OCMOTHYECKUM HPUTOKOM BO/JIBL.
D. 4yBCTBYIOT, YTO BOJIHOE COZAEPKAHHE BCETO PACTCHUS SBIIIETCS HUZKHUM.
95. Kakoii u3 cienyonux IpoIeCCOB PACTEHUI MOXKET PEryJIMPOBaThCs C TOMOITBI0 puToxpoMoB? (1
Oa)
(1) mpopacranue ceMsiH
(2) nBerenue
(3) BeITAATMBaHME cTpenku (shoot elongation)
(4) oTKpBIBaHWE W 3aKPHIBAHUE YCTHUII
A.1,2,3,4
B.1,2,3
C. 1,2
D.1
96. Ecnu mapamerp N o3Ha4aeTr pa3Mep MOMYJAIMH, I' - PAa3IM4Me€ Ha €IUHUILY TOMYJSIHH B
KOd(p(UITMEHTaX POXKITAEMOCTH M CMEpTHOCTH, K — MaKCHMallbHBIA >KM3HECIIOCOOHBI pa3Mep
MOMYJISIUK, t — BpeMs, TO KAaKO€ M3 HUKCIPUBEACHHBIX YPAaBHEHUW JydIllle BCETO OMHCHIBACT

JOTUCTUYECKUH pocT nomysiiuu? (1 6am)

A. (E—T = N
B. Womk
dt
@ % = r(K-N)
D. ddl:] - rN(%
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97. Kaxkoii mporiecc u3 MepevrcIeHHbIX HI)KE OOBIYHO BHOCHUT OIPAaHUYCHHS B CKOPOCTh KPYTOBOPOTA

dhocdopa B 6mochepe? (1 6amn)
A. paznoxeHue
B. ucnonb3oBaHue B EPBUYHON MPOAYKIIUHU
C. BBICBOOOXK/IEHUE U3 MTOYBBI
D. o6pasoBanue ocanka (Sedimentation)
98. Kakast u3 cieyrommx 3KOCUCTEM UMEET CaMyl0 HU3KYIO MEPBUYHYIO MPOAYKIMIO Ha KBAJIpaTHBIN
MeTp tuiomiaau? (1 6am)
A. conenoe 6omoto (salt marsh)
B. OTKpBITHIN OK€aH
C. monte (grassland)
D. Tponnueckuii JOxKIEBOM Jiec
99. Uto u3 cnenyroriero siBisieTcss BepHbIM 111 Archaea u Eubacteria? (1 6armr)
(1) OHu HE UMEIOT AIepHON 000JT0UKHU
(2) OHu comeprkat BETBSIIHAECS YTIEBOAOPOIHBIC IIETH B COCTABE MEMOPAHHBIX JTUITHIOB
(3) Onu numerot onun knacc (tun) PHK-nonumepas

(4) OHM HECYT KOJIBIIEBBIE XPOMOCOMBI.

A 1,2,4

B. 1,4
C.2,3

D. 1,2,3

100. BriaensioT 4eTblpe OCHOBHBIX TPYMIBI TPHUOOB: XUTPUAMOMHULETH (chytrids), 3urOMHUIIETHI
(zygote fungi), ackommuetrsl (sac fungi) m Oasummmommumersl (club fungi). XurpuamoMuneTs
OTIMYAIOTCS OT OCTAIBHBIX TPEX TPYIII IPUOOB IO cleayronemMy npusHaky: (1 6am)

A. XUTpUINOMHULETHl HE UMEIOT TIOJIOBOTO PA3MHOKEHHUS

B. Bce XuTpuanoMHIEThl — BOJHBIE (POPMBI.

C. XUTPUAMOMHULIETHI UMEIOT KIETOYHYIO CTEHKY U3 LIEJUTI0I03bI

D. XUTPUAUOMHUILCTBI UMCIOT JXT'YTUKOBBIC CTaAUU B UX ) KU3HCHHOM IIUKIIC.
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101. Xmopodunn B QorocuHTe3e BOBICYEH B MPOIECCHI aOCOPOIMU CBETOBOW HSHEPIHMH U B

NEepBUYHOE pa3jereHue 3apsioB. Kakue u3 cieqyromux YTBEpPKIECHUN SBISIOTCS BEPHBIMH IS
xyopodwmmia a? (1 6am)
(1) Tlonoxenue xmopodmwmia B (POTOCUCTEMAX HMEET CHIBHOE BIIMSHHE Ha (QYHKIHH
xJjopoduia a.
(2) Xmopopwin B (HOTOCHHTETHUECKOM PEAKIIMOHHOM IICHTPE XUMHUYECKH MOAU(DHIIMPOBAH
TaK, YTOOBI pa3IeieHUE 3apsI0B ObLIO BO3MOYKHBIM.
(3) Yactp cTpyKTyphl XJ0poduiuia Mogo0Ha CTPYKTYpPEe MOJICKYJIBI TeMa, BXOJIAIIEH B COCTaB
reMoryioonHa.
(4) Yactb cTpyKTypHl XJI0podrnia mogo0Ha CTPYKTYpe KapOTHHOWIOB.
A.1,2,3,4
B. 1,3,4
C.3,4
D. 1,2
102. Jlns wm3ydeHHs] TPOIECCOB TPAHCIOPTA AJIEKTPOHOB TpH (POTOCHMHTE3E, HETMOBPEKICHHBIC
XJIOPOTUTACTHI U30JIMPOBAIA M UCTIOIH30BAIN TSI H3MEPEHHS TPAHCIIOPTA AJIEKTPOHOB B Pa3TMUHBIX
ycnoBusix. Kakoe u3 cienyronmx yTBepKACHUN sBisieTcss BepHbIM? (1 6am)
A. nobGaBneHne pa3o0IIAIONINX areHTOB MPHUBEIET K YBEIMUYECHHHIO CKOPOCTH TPaHCIIOpPTa
AIIEKPOHOB.
B. muknudeckass TpaHCIOPT JJICKTPOHOB HAYWMHAETCS TOJBKO TOT/A, KOTNA JIMHCWHBIN
TPaHCHOPT JIEKPOHOB (Z-cXeMa) UHIMOUpOBaH.
C. cunte3 ATP mMoxeT Hab1r01aThCs TOJIBKO NMPU MPOAOIKUTEIBHOM OCBEILIEHUU.
D. HakoIUIeHHE KUCIIOPOaa CyCIIeH3UEeH XJIOPOIIaCTOB a0COIIOTHO 3aBUCHT OT

npucytctBus CO;.
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103. Ha pucyHke NpUBEACHHOM HIDKE H300pa)kKeHO 3BOJIONMOHHOE JApeBo. Kakue W3 clieayronmx

y'TBep}KI[eHI/Iﬁ SABJIIFOTCA BEPHBIMHU U MOTYT OBITH 3aKJIFOYEHBI HA OCHOBAHHMH aHAJIN3a IMPUBCACHHOI'O

ABOJTIOIIMOHHOTO ApeBa? (2 6aa)

(M
)

€)

4)

)

(6)

(7

®)
©)

(10)

F)rchaebeclerla Ieubaclerﬁa' Ianneroblc ancestral eucaryolel

S e

I ancestral procaryote l

KneTku Bcex aykapuoT cojep’aT MUTOXOHIPUU.

CuMOMo03  Tpeaka 3YKapuoT C aBTOTPOGHOW KIETKOW MPEIIIeCTBYeT IO BpPEMEHHU
CUMOHMO3Y C KJIETKOH, UCTIOJIb3YIOIIEH B CBOMX MHTEPECAaX OKUCIUTEIbHBIA METa0O0H3M.
Jns syGaktepuil M SyKapuoT CyLIeCTBOBal OOIIMH TpeloK, B TO BpeMs Kak
apxeOaKkTepuHu TMPEACTABISIOT COOOW TpymIy C YHUKaJIbHBIM M HE3aBUCHMBIM
IPOUCXOKICHUEM.

[Ipenok aykaproT ObLT aHAPOOOM.

Hu onna u3 cymecTByromux (OTOCUHTETUYECKUX OaKTepuil HEe CBsi3aHA HANPAMYIO C
IPOUCXOXKICHUEM XJIOPOTLIIACTOB.

MI/ITOXOH}IpI/II/I " XJIOPOINIaCThl UMCIOT CXOAHBIC T'CHOMBI.

MuTOXOHAPUHU MPUCYTCTBYIOT B KJIETKaX pacTeHUH, )KUBOTHBIX U I'PHUOOB.

['pubbI MOTEPSAIN XIOPOIUIACTHI B IPOLIECCE IBOJIOLIUU.

BakTepun - BBICOKO TOMOT€HHas rpymna (C €IUHBIM MPOMCXOKICHHWEM) OpPTraHU3MOB
KOTOpasi Tpolia ObICTPYIO paguanuio (IUBEepcU(UKALNIO) W CIEHUATN3ALUI0 B
MIOCTIEIOBATENFHOCTSAX TeHOMA U IMYTSAX METa0oM3Ma B TEUEHHUE MOCIIEIHET0 MUJLTHAp/IA
JeT.

[TosiBeHHE XJIOPOIUIACTOB U MHUTOXOHJPHUH - pe3ylbTaT HE3aBHUCHUMBIX IPYr OT ApyTra

COOBITHH (PHIOCUMOHO30B).
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A. 1,25

B.3,4,7

C.4,7,10

D.6,8, 10

E.4,9, 10
104. Ha pucynke, npuBeieHHOM HIke n300paxkenbl Mmosekynsl JIHK. Ctpykrypa monekynsr JIHK B
TE€YEHHE KJIETOYHOIO LMKJIA MOXKET MOJBEPraThCsl CUJIBHBIM pEeryupyeMbiM u3MeHeHusM. Kakue u3
HIDKECIICAYIOMNUX YTBEPXKIACHUNH O TMOJO0OHOW KPECTOOOpa3HOM CTPYKType, H300paKeHHON Ha

pHUCYHKE, SBIIIOTCS BEpHBIMHU. (2 Oasa)
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B npodasze MuTo3a XxpoMOCOMBI MPETEPIEBAIOT CUIIbHYIO KOH/AECHCAIMIO U CBSI3aHbI MEXKIY
co00i1 uepe3 KOBAJICHTHBIC CBS3H.

B Tteuenue mnpodaspl MepBOro PpPEAyKUMOHHOTO JEJNEeHUs Meio3a MpPOUCXOIUT
PEKOMOMHAIMST MEXIy CECTPMHCKHMMH XpOMATHIAMH W HOBBIE KOBAJICHTHBIC CBSI3H
BpPEMEHHO (opMHUpYIOTCs, B pe3yibTare npunatus JJHK kpectoobpasHoit koHbopMaIiiy.
NaHHOe u300pakeHue sBiIseTcsl (POTOMOHTaXKOM, TaK KaK Ha HEM [pUBEICHA
3anpenieHHas konpopmarus mosuekyiasl JJHK.

B tewenne nmpodazpl nNEpBOro  PEeayKIHMOHHOTO JEJEHUS Meilo3a IMPOUCXOIUT
PEKOMOMHAIMST MEXIYy TOMOJIOTHYHBIMH XPOMOCOMAaMH W HOBBIE KOBAJICHTHBIC CBSI3H
BpeMeHHO GopmupyroTcs, B pesynbrare npunstus JJHK kpectooOpasHoit koHpopMarum.
[TomoOHBIE KpecTooOpa3Hbie CTpyKTyphl Moiyekyn JIHK moxHO Habmomate B sapax
B- u T-mumdouunToB B TeUEHHE MpoIiecca NX Pa3BUTHUS M CO3PEBAHUSI.

Ha pucynke wu3o0OpaxeHa cHTyanusi, KOTOPYIO MOXKHO HaOJIOnaTh B IIHUTO30JIE
OaKTepUaAIbHBIX KJIETOK, JJISI KOTOPBIX XapaKTepHO TO, YTO TPAHCISALMS U TPAHCKPUITLIUSI
HE pa3JeJIeHbl IPOCTPAHCTBEHHO.

Hexoropsie BUpPYCBHI HCIONB3YIOT MPOLECCH, B KOTOPHIX (POPMHUPYIOTCS TOAO0OHBIE
KpecTooOpas3Hble CTPYKTYPBI, YTOOBI HHTETPUPOBATHCS B XPOMOCOMBI XO351HA.

B mnponecce amonrtosa kierounas HK pacmeruisercs u gopmupyeT HEOObIUHBIE
KpecTooOpa3Hble CTPYKTYpHl - TOJE3HbIM MapKEpHbIM MpPHU3HAK IS HMIACHTU(UKAIMA
3aKJIFOYUTEIIBHBIX CTAUM 3aIIPOrPaMMHUPOBAHHON KIIETOYHONU CMEPTH.

Ha pucynke wuzoOpaxen HeoObruHblid TN permmkaunu JIHK, xapakrepusii s
ApxebakTepuii, KOrga Tpu JOoYepHHE JBOWHBIC CIIUpalu 00pa3yloTCs U3 OJHOM JBOMHOM
cnupanu ucxoaHoi monexyisl JJHK.

A.5,6,8
B.1,3,8
C.6,8,10
D.2,7,9
E.4,6, 10
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105. Cnamckue KOILIKY - IPUMEP JKUBOTHBIX, Y KOTOPBIX MEJIaHUH CUHTE3UPYETCs KaK Y CaMOK, TaK U
y CaMIIOB IJIABHBIM 00pa30M B OKOHEYHOCTSX Tela. JTO AeTaeT MOPAY, YIIIH, XBOCT M HOTH HAMHOTO
Ooyiee TEMHO OKpAIICHBIMHU, YeM OCTaJIbHBIC YacTH Tesa. OOBSICHEHHEM TaKOTO THIA OKPACKU Teia
MOXeET OBITH TO, uTO: (1 Oat)

A. QepMmeHT THpO3MHA3a (OTBETCTBEHHAs 3a CHUHTE3 MEJIaHMHA) CUHTE3UPYETCS TOJBKO B
OKOHEYHOCTSIX Tela..

B. MenanuH cuHTE3UpyeTCs B TEX MECTax, e 0JlHa U3 X XpOMOCOM, Hecyllasi JOMUHAHTHBIN
aJlJIeNib TeHa TUPO3UHAa3bl HE UHAKTUBUPOBAHA.

C. MelaHMH CHHTE3UPYETCSl TOJBKO B 0OJE€ XOJIOAHBIX YacCTSIX Teja, HOTOMY YTO CHAMCKHE
KOIIKA HECYT TEeMIIepaTypOYyBCTBUTEIBHYIO aJlieNb TeHa (EepMEHTa, MPOM3BOASIIECTO
MeEJIaHUH.

D. MenaHoIMTHI HAXOJATHCA TOJILKO B MOPJIE, YIlIaX, XBOCTE U HOraX — OCTaJbHbIE YAaCTH Teja
MEJIaHOLIUTOB HE COEPIKaT.

E. okoneyHocTH Tena Goyiee CHIIBHO IOJABEPraloOTCs ACUCTBHUIO YIbTPadUOJIETOBOIO CBETA,
KOTOPBII CTUMYJIMPYET MPOU3BOJICTBO MEIAHMHA.

106. Retinoblastoma protein (Rb) u 6enok p53 — sBnstoTcs anTHOHKOreHamu. Kakoe u3 cieayronmx
yTBEp)KICHHI 00 3TuX Oenkax spnsercs BepHbM? (1 O6armr)

A. myTauus B reHe Oenka pS3 (korma pS3 TepseT CBOM peryiaupyromue (QpyHKIUH), MOXET
MIPUBO/IUTH K OCTAHOBKE KJIETOYHOTO LIUKJIA.

B. runiepakcnpeccust Rb B kieTkax ceT4yaTku MOKET MPUBOJUTH K PAKY.

C. KJeTku ¢ MyTaHTHBIM TeHOM P53  npeapacrnoyiokKeHbl K  3J0Ka4eCTBEHHOMY
npeoOpa3oBaHUIO.

D. xietku c MyTaHTHBIM TeHOM Rb SBISIOTCS YCTOWYMBBIMH K 3JI0KQU€CTBEHHOMY
peoOpa3oBaHUIO.

E. Paznu4nble BUPYCHI BKIIOYAIOT TOMOJIOTY TeHOB P53 1 Rb B CBOM I'€HOMBI U UCTIONB3YIOT MX
s oOpazoBaHusi  O€JKOB,  3aJCWCTBOBAHHBIX B IpoIeccaXx  3JI0KAYeCTBEHHOM

TpaHc(hOpPMAaLIUH 3apasKEHHBIX KIETOK XO35IMHA.

Down.cou ciciis sivepu i v i v e .o am es o
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107. BHekneTOYHBIN MAaTPUKC OTBETCTBEHEH 3a MEXAaHOXJIaCTMUYECKMe cBoWcTBa TkaHel. Kakas u3

MIPUBEJICHHBIX HUKE MOJIEKYJI HE SIBISIETCS KOMIIOHEHTOM BHEKJIETOYHOI0 Marpukca: (1 6asmur)

A. Dnactuu

B. [lutokeparun

C. Jlamuuauu

D. Komnareun

E. Xonapoutux cynasdar

108. TIpuoHBI - ynuBUTEIbHBIE HH(EKIIMOHHBIC areHThI, COCTOSIINE TOJIBKO U3 OeJKa Ha3bIBAEMOTO

PrP. Kakue 13 npuBeicHHBIX HIKE YTBEPKIACHUI O IpHOHaX SIBIsItOTCSA BepHbIMU? (1 Oamr)

(1)

2

3)

(4)

)

(6)

(7

®)
©)

(10)

MPUOHHBIA O€JIOK WMeeT KpalHe YCTOWYHMBYIO K pa3jMYHBIM BO3ICHCTBUSIM
KOH(OPMAITHIO.

Halpyue  MyTaHTHOM  ¢opmel reHa PrP moxer  ObITh  cBA3aHO ¢
MPeapacioiI0KEeHHOCThIO Jtoaei k Oone3nu Kpeiircdenpaa-Akoba (Creutzfedt-Jacob
disease).

HE MyTaHTHas (OUKui THI) (QopMa NMPHOHHOTO O€lKa JKCIPEecCUpyeTcs B MO3Te
3I0POBBIX KUBOTHBIX.

ryOuaras sHiedanonatus (spongiform encephalopathy) mosra - Tunuunsiii henoTur,
HaOII01aeMBbIii IPU 3a00JIEBAHUSX, BBI3BIBAEMBIX IPHOHAMH.

MIPUOHHBIMU 3200JIEBAaHUSAMH CTPAIAIOT TOJBKO JIFOIM, KOPOBBI U OBIIBI, IIOTOMY YTO
TOJIBKO OHU CTIOCOOHBI KCIIpeccupoBaTh PrP.

IIPUOHBI - MaJICHbKUE BUPYCHl C CUMMETPUUYHBIM KalcuaoM, He coaepxkamieM JIHK
unu PHK.

MIPUOHHBIE 3a00JIEBaHUS BBICOKO HH(MEKIMOHHBI W MOTYT I€pPEelaBaThbCid dYepes
KHUJKOCTH TeIa.

MIPUOHHBIE 0OJIE3HN MOTYT MEpeaaBaThCcs Yepe3 TPAHCIUIAHTALMIO WM KaHUOATIU3M.
MBIIIb C T€HETUYECKUM HOKayTOM IO reHy PrP sBisieTcss yCTOMYMBOM K IPUOHHOM
WHPEKITNH.

IIPUOHHBIE OOJIE3HW MOXKHO JICUHUTh IyTEM TPAHCIUIAHTAllMM KOCTHOIO MoO3ra OT

3I0pOBBIX 0cobei
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A.1,4,6,7
B.2,3,4,5
C.2,3,89
D.4,6,8,9

E. 1,3,9,10
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109. Mopckue Bomopocian ObIIM MHKYOMPOBaHbI C paJMOaKTHUBHBIM H30TONOM Yriepona, 14C, u

UM OBUTM TIPEIOCTABICHHBI BCE YCIOBHS IS OCYHICCTBIICHHS QoTocuHTe3a. llocie 3rtoro

MMPOAOKHUTCIIBHOTO IIE€pHoga BpEMCHH, CBCT OBLI BBIKJIFOYCH, 1 MOPCKHE BOJOPOCIU OCTAaBUIIM B

TEMHOTC. Fpa(bm(, HpHBG}ICHHBIﬁ HHWIKEC TI0Ka3bIBACT OTHOCHUTCIILHOC KOJIMYCCTBO HCEKOTOPBIX

paZvoaKTUBHO MEUYEHHBIX COSMHEHUH 3a BECh MEPHO/] 3KcriepuMenTa. (1 6an)

relative amount #
of radiocactive
labelled compound

light

dark

Kakas nuaus mpexacraBmsieT co0oil M3MEHEHHME KojudecTBa Tiuuepanbaerua-3-pocdara (3GP),

pubynozooudocdara (RuBP) u caxaposw? (1 6am)

[TocraBpTe mpaBWIBbHYIO OYKBY, O3HAYarollyl0 JIMHUIO Ha rpaduke, HAIPOTHUB COOTBETCTBYIOLIETO

COEIMHEHMUS.

CocraB

JIuaug

(1) 3GP

(2) RuBP

(3) Caxapo3za
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110. Kpacurenb METUIICHOBBIA CHHHI SIBIISIETCS aKLENITOPOM Bojopoaa. OH UMEET CHHIOI OKPacKy
B OKHCJICHHOM COCTOsSHHUH, HO CTaHOBHTBHCA 6€CHB€THI)IM, Korga nepexoguT B BOCTAHOBJICHHOC

cocrosinue: (1 6amm)

MeTuineHoBbI  CHHMM +  BOJOpPOA—> BOCTAHOBJICHHBIA METWUJICHOBBIM  CHHUU
(cunuti) (becysemmbiii)
CTyneHThI OYeHB JIFOOSIT UCCIIEIOBATh ATY PEAKIIHIO.
OHM IPUTOTOBUIIM YETHIPE PA3INYHBIE CMECH, KAaK ITOKa3aHO HIDKE.
ITpoGupka A IIpodupxa B |TIpobupka C  |IIpobupka D
JuctuinmpoBanHas Bozia - 2 M 2 M 2 M1
PactBop Tm0K03BI 2 M 2 M - 2 M
PactBop METHIJICHOBOTO |] M1 1 M 1 M -
CycrieH3us Iposxoxen 2 M - 2 M 2 M1
Bce mnpoOupku Obuin  uHKyOupoBansl mnpu Temnepatype 30 °C. IlosiBnenue

PETHCTPUPOBAIM B Hauaje SKCIEPUMEHTa M TIOCIe HMHKyOanmuu B TedeHue S5 u 15 MuHyT.

Pe3ynbTarhl npuBeeHb! B TAOIUIIE.

Liper cozepskiMoro ITpobupka A |IIpo6upka B IIpo6upka C |IIpoGupka D
B navare Cuanit Cunnit Cunanii OecCIBETHBIN
ITocne 5 MunyT OecrBeTHeI | CHHMIA Cunmnii OecCIBETHBIN
IMocne 15 munyT OecuBerHpi | Cuuuii Bnenro OeCLIBETHBIN

Kakne u3 uCHoOb30BaHBIX B SKCIICPUMCHTC HpO6I/IpOK MOXHO HCIOJIB30BaTh KaK KOHTPOJbL B

JTAHHOM HCCJICIOBaHNH, a Kakue mpooupku Oecrone3ns? (1 6amr)

[IpaBrIIBHO 3amOJIHUTE:

[Tpobupka

(M

()
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111. Mopran ckpemuBan /[pozogun IByX U3BECTHBIX T€HOTHNOB, BbVv x bbw, tne amnens B —
TUKAA TUN (Cepoe) TeNlo SIBISICTCS JTOMUHHUPYIOIIMM, a ajuielib b (4epHOE Te0) pPEeleCCHBHBIM.
Amnens V (KpbUbsi JUKOTO TUTIA) TOMUHUPYIOUIUH TTO OTHOIIEHUIO K V (0YEHb MaJICHbKHUE KPBLIbS).
Mopran oxunan yBUAETh MyX ueTblpex (enorurnoB B coorHomenuu 1:1:1:1. Ho on HaGmroman
COBEpUIEHHO APYyTYyIo KapTuHy: ukuii Tum: 965, YepHoe Teno kopoTkue Kpbuibs: 944, Cepoe Teno
KOpoTKHEe KpbUibs: 206, UepHoe Teno HOpMallbHbIC KpbUIbi: 185. DTH pe3ynbTaTbl MOKHO
OOBSICHUTh, €CIIM NPEANONOKHUTh CLEIJIEHHOCTh ajljlefied W Halu4yue MPOLECCOB T€HETHYECKOU
pexoMOuHaIH (KPOCCHHTOBED).
B ganHOM mpumepe uyacToTa  pEeKOMOMHAIMI  cOCTaBiseT  (OTHOIIEHHWE  KOJMYECTBA
PEKOMOMHAHTHBIX 0CO0CH KO BceMy MOTOMCTBY): (1 6amr)

A.0.205

B.0.170

C.0.108

D. 0.900

E. 0.080

112. 70 % wnacenenus [lekuHa cocOoOHBI YyBCTBOBATH BKyC (eHMIATHOKapOamuaa. CrocoOHOCTD
ourymars BKyc (enmnituokapbamuaa (T, taster) siBiseTcss JOMUHHUPYIOIIEH HaJ HECIIOCOOHOCTHIO
oIIymaTh BKyc (heHunTrnokapbamua (t, non-taster). Kakoii mporeHT moToMcTBa cemeid, oda uieHa
KOTOPBIX CIOCOOHBI OINyIIaTh BKyC (heHmnTuokapbamuma OynyT umeTh GeHotu t, non-taster? (2
6asa)

A.25%

B.15%

C.13%

D. 20 %

E.7.5%
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Bompocer 113-116. Jpo3ogunsi nukoro tuma MMEIOT KpacHbIE TIlaza U OJIETHO-XKENTOE Telo.

Hanuume peneccuBHOrO ajiens OAHOTO T'€Ha BbI3bIBAET MYTALIUIO - CeKIsAHHble 21a3a (glass eye), a

PEIeCCUBHBIN aJuIellb IPYTroro reHa MyTaluio — uepHoe meno (ebony body).

CTYI[CHTBI CKpCIUBaJIM YUCTYIO JIMHUIO MYX JUKOI'O THIIA C YUCTOM ITUHHUEH MyX, HUMCIOIIHX

CTEKJISTHHBIH TJ1a3 ¥ 4epHoe Teno. B pesynbrare Bce Myxu nepBoro nokosienus F1 umenn dpenorun

nukoro tuma. Ilpu ckpemmBaHuM Mexay coOOW MyX M3 mepBoro mnokosneHus F1, cTyneHTsI

OKUJAJIM TOJMYUYuTh pacuierienue 9:3:3:1, Ho NoMyuYniIM CAeaAyIOLUE TaHHbIE:

I'ma3 Teno Yucno myx B F2
Jukwid Jukui 164

Jlukuii Uepnoe 37

CTexIsSIHHBIN Jnkunit 59

CrexnsaHHbIN UYepnoe 28

EcTh 1Be BO3MOKHOCTH:

OTnnuMst B MOJMYYEHHBIX JAHHBIX OT pacuieruieHus 9:3:3:1 sBisrorcs ciaydyailHbIMU (IpUHUMAaeM

HYJIEBYIO TUIIOTE3Y).

OTnu4ust He SIBISIOTCS CTyYalHBIMU, a 3HaYalIUMU (OTKJIOHSEM HYJIEBYIO THIIOTE3Y).

Bbl 00513aHBI TIPOBEPHTH KAKOE M3 JBYX YTBEP)KACHH BEPHO, IPUMEHHB IS 3TOr0 KPHTEPHH X

(chi square).

JUis 3TOro HCHONIb3YWTE, OINPEAETUB KOJIMYECTBO CTENEHEH CBOOOABI, CIEAYIOIIYI0 HUXKE

auarpamMmy 3aBHCHUMOCTH 3HAUE€HUS KpUTEPUS XU —KBaJpaT OT YPOBHSI 3HAUUMOCTH rUnote3sl (%):

Download from http://bioolimp.narod.ru
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e ol el o e i e
——F==+-—3

P (%)

chi-square

Bompoc 113. The alculated % is? (1 6awr)
A.10.11
B.2.84
C. 1433
D. 11.40
Bompoc 114. Ykaxute konuaectBo crerneneid cBodoasl (df) mist storo uccnenosanus: (1 6amn)
A.2
B.3

C.4

Bompoc 115. Onpenenure BepoOSITHOCTb, ¢ KOTOPOH MPOUCXOAAIIEE OTKIOHEHHE HAOIOAAaeMbIX B
HKCTIIEPUMEHTE 3HAYCHUI OT 0’KUIAeMbIX 3HAUCHUH sIBIIsieTCs cnydainbiM: (1 6armr)

A. nmpubnmsurensHo 1 %

B. npubnuzutenso 2 %

C. npubnmsurensHo S5 %

D. mpubnuzurensHo 8 %

Page 18 of 45

Download from http://bioolimp.narod.ru




IBO — 2005 Part B

Bonpoc 116. UroObl OOBACHATH HAOMIOAAEMOE OTKIIOHEHHE pEe3yJIbTATOB OJKCIIEPUMEHTa OT
okusiaeMoro pacierieHus 9:3:3:1, cTyIeHThI NPeUIOKUITH HECKOJIBKO BAPUAHTOB:

(1) oba annens HacIeaYIOTCS CLEMICHO

(2) Hanmu4Ke KpOCUHTOBEpa

(3) HenosiHOE JOMUHHUPOBAHKE
Kakass koMOnHams U3 MpenioKEeHHBIX BBIIIE BAPUAHTOB JaeT HauboJiee MpaBmiIbHOE OOBICHEHHE
MOJTy4eHHBIM pe3ysbraram? (1 6asmn)

A 1,2

B. 1,3

C.2,3

D. 1,2,3
117. Kakas u3 ciaeayromux HAKE UarpaMM ONMUCHIBAET U3MEHEHUE COJIEPKaHUS MOYEBHUHBI B MOYE
MaIMeHTa MOIBEPraroIIerocs cuibHoMy rooaanuto (hunger strike — romoHbIi KOJUIATIC), KOTOPHIHA
B KOHIIe KOHIIOB ymep? (1 6amn)

]
§ E § §
o a g
A B C D
time time time time
5 6 5
g g g
» \ g /-\ E \/
E F G
time time time

118. Bunxensm on Octer (Wilhelm von Osten) B cBOMX II0Y HCIIOIB30BAIT JIOMIAh, KOTOPYIO OH
HaspBan lukapueii [anc (smart Hans). Tlepen HadaioM HOMepa OH 3asBISUT IyOJIMKE, YTO 3Ta
Jomaab 00ydeHa WM MPOCTHIM MAaTeMaTHIeCKUM BhruucieHusM. Ho 3To Obuto coBcem He Tak. Ha
caMoM JieJie OH YYHJI JIOIIAJbh pearupoBaTh HA €r0 Pa3IMYHbIE HE 3aMETHBIC ISl OCTAIbHOU
myonmukn ctuMydibl (trigging indications — mepekioYaronme mpu3Haku). B pesynbraTe 3TOro

Jjomaab Aciaajia HCO6XOI[I/IMI)I€ ABWXCHUA, HAIIPUMCP IMOKa4YHBajia HCO6XOI[I/IMOC KOJIMYECTBO pas3
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CBOMM INE€peJHEH KONBITOM. 3a YTO JIOMIIAJb IOJydaja HEKOTOpPYIO Harpany (ClIaaKuil NpsHUK).
JleMoHcTpanuel Kakoro MoBeACHUs ABIIsIETCS onucaHHbli pumep? (1 6amr)

A. amantanus (adaptation)

B. ycnouslii peduiekc (conditioned reflex)

C. mpussikanue (habituation)

D. mmuranmst (imitation)

E. umnpunTHHT (imprinting)

F. ozapenue (insight)

G. 3HaKOBBIN cTUMYI (sign stimulus)
119. Vnutka, mon3yuiast BAOIb JOCKH CIPSIYETCS B CBOIO PAKOBUHY, €CJIM BBl OITYCTUTE PSJIOM C HEM
Ha JOCKYy HeOONbLION mapuk. MHOrOKpaTHOE MOBTOPEHUE TAaKOro JEHCTBHUS IMpHUBEAET K Oosee
cnaboil OTBETHOW pEaKIWW YIUTKH, OHa OyAeT NpATaThCs B PAaKOBUHY OoJiee MEUIEHHO U
HETIOJTHOCTHI0. B KOHIIE KOHIIOB ATO MPUBEET K TOMY, YTO YJIUTKA OyAeT HTHOPHUPOBATDH OITyCKaHHE
IIapuka Ha JocKy. Kakue U3 criemyronmx Huke TepMHUHOB Hanbosiee TOYHO OIMUCHIBAIOT MOI00HOE
MCYE3HOBEHHE OTBETHON peakLUy YIUTKU Ha omyckaHue mapuka? (1 6amr)

(1) aganrranius (adaptation)

(2) BeIpaboTKa ycnmoBHOTO peduiekca (conditioning)

(3) mpussikanue (habituation)

(4) umonpuHTHHT (imprinting)

(5) o3apenue (insight)

(6) uzyqaromiee nosenenue (learned behaviour)

(7) puryan (ritualisation)

(8) meTon mpob u ommbok (trial and error)

A.1,2,3,5
B.3,5.,8
C.6,7,8
D. 2,3,4,5

E. 3,4,5,6
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120. JlepeBbst — OOHCaM HY>KTAIOTCS B BOJIE C OYEHb HU3KUM COJICp)KaHHEM M3BecTH. Kakue THITBI
BOJIBI M3 HIDKETIPUBEICHHBIX MOYKHO MCITOIh30BaTh I UX moiuBa’? (1 6am)

(1) Ta3supoBaHHas MUHEpaJbHas BOAA

(2) Hoxnesas Boga

(3) XKecrkas Boga u3-10J1 KpaHa

(4) Kecrtkas Boja W3-TIOJ KpaHa, KOTOpas CMEMHMBAETCA ¢ TOphoM M 0OJIOMKaMH KaMHEH,

OCTaBIISICTCS B TAKOM BHJIE HAa HOYb, a MIEPE UCTIOIb30BaHHEM (QHIIBTPYETCS
(5) PacromienHslii cHer

Al,5
B 2,5
Cl1,3
D 4,5
E2,4,5

121. PaccMoTpuTe mpencTaBICHHbIE HUKE TUArpaMMbl MOMEPEYHBIX CPE30B 3aBA3€H Pa3IMUYHBIX
IIBETKOBBIX pacteHuil. [logbepuTe COOTBETBETCTBHSA MEXKIy Ha3BaHUSAMHU 3aBsizeil (OykBbI) U

Pa3IMYHBIMU AUATPaMMaMH Cpe30B (U PbI) — OTBET BHECUTE B TAOIUILY.
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A. oceBas mumanieHTanus (Axile placentation).

B. cBoOoHas neHTpanpHas tianenTanus (free central placentation).
C. xpaeBas ruranentanus (Marginal placentation).

D. mapueranpHas tranenranus (Parietal placentation).

CootBeTcTBUS HOMEpA AUarpamMmbl cpe3a U Tuna mianeHTanuu. (1 6amn)

Homep nuarpammebl Tun nmanenTanuu

122. Kakue KpHBBIE OTpPa)KalOT MPABUIBLHYIO BPEMEHHYIO 3aBUCHUMOCTH JJIS BBIICICHUS CIIFOHBI

CITFOHHBIMH JK€JIe€3aMH1 YeJIOBEKa MOCIIE MpUeMa UM JIMMOHHOM KuCIoTh? (1 6amr)

Y

Download from http://bioolimp.narod.ru Page 22 of 45




IBO — 2005 Part B

Bonpocer 123-125. TloBenenne BochbMu THUHIBUHOB ['ymbOomnwsTa (Spheniscus humboldti) OwLio

HCCICA0OBAaHO B OonpIICH rpynne NMUHIrBMHOB B YCIOBHAX 300ITIapKa. KUBOTHBIX MOXKHO

OTJIHWYaThb APYr OT Apyra mo cCrncuualdbHbBIM HBCTOBBIM MCETKaM HWIH IO WHAHWBUAYAJIbHBIM

ocoOeHHOCTSIM (GOpMBI TSITEH Ha WX Oenoi rpyau. UToObl JHOKYMEHTHPOBAaTH OTHOIICHUS

MMUHTBUHOB, JUISI KOKJIO0W HAOIIOMaeMON 0COOM PETHCTPUPOBAJICS CaMblidi OMM3KUEH cocep (camoe

OJNM3KOE JKUBOTHOE B rpynne) Ha pas3sjIMYHbIX KOPOTKHUX BPECMCHHBIX MHTCPBAJIaX B TCUCHUC JHA, U

B TICpUOAC HCECKOJIBKHUX HCACIIb. Ta6n1/1ua IIOKa3bIBA€T OTHOCHTCIIBHO yCTOfI‘IHBBIG Cp€aHuc

OLICHKH JUISl YaCTOT HaXOXAEHUs cocenel s yetelpex camioB (M1 - M4) u uersipex camok (F1

- F4) nunrsuHoB.

M1l M2 M3 M4 F1 F2 F3 F4
M1 2 5 1 0 3 7 77
M2 2 0 < 5 75 1 2
M3 5 0 0 0 0 78 6
M4 1 9 0 80 8 0 0
Fl 0 9 0 80 7 0 0
F2 3 75 0 8 7 0 0
F3 7 1 78 0 0 0 4
F4 | 77 2 6 0 0 0 7
z 95 98 89 98 96 93 93 92

95
98
89
98
96
93
93
92

Heckonbpko Mecs1ieB CIIyCTd BHOBb Ha6JIIOI[aJII/ICB TC K€ CaAMBIC JKUBOTHBIC, YTO JAJIO CICAYIOIIHC

pe3yJIbTaTHI.

Mi1 M2 M3 M4 Fl F2 F3 F4

M1 4 8 2 | 4 11 60
M2 -4 0 12 12 65 1 5
M3 8 0 0 0 1 62 9
M4 2 12 0 70 14 0 1
Fl 1 12 0 70 10 0 1
F2 4 65 1 14 10 0 3
F3 11 1 62 0 0 10

F4 | 60 5 9 1 1 3 10

z 90 99 80 99 94 97 84 89

90
99
80
99
94
97
84
89

B teuenue CJICAYOOIUX JIET Ha6JIIOl[CHI/Iﬁ 06]1_[8.51 TCHACHIIUA Ha6JIIOI[aeMBIX YacTOT OCTaBaJlaCh TOU

JK€ caMOH.

Download from http://bioolimp.narod.ru

Page 23 of 45



IBO — 2005 Part B

123. [Ipoananuzupyiite TabIUIly, U OMPEACTUTE CUCTEMY TMOJIOBBIX B3aMMOOTHOIIICHUN MHUHTBUHOB

I'ym6ombra.. (1 6amr)
A. 6ecTiopsiIOYHOCTh CEKCYyaIbHBIX CBsI3eH (promiscuity)
B. nonmmanaus
C. monuruHus
D. monoramus
124. Kakoii Tun MoTMraMHbIX OTHOIIICHUH sBJIsieTcst Hanbostee oormmm? (1 6armr)
A. O6ecTiopsiIOYHOCTh CEKCYyaIbHBIX CBsI3eH (promiscuity)
B. nonmmanaus
C. monuruHus
D. monoramus
125. K xakoii rpymnre »KMBOTHBIX IPUHAJUIeKaT MUHTBUHBI? (1 Gam)
A. Ratitae (ITHIIBI ¢ TUIOCKOW TPY/IBIO M CTA0BIMU TPYIHBIMH MYCKYJIaMH)
B. Carinatae (M THIIBI C CHIIBHBIMU TPYIHBIMH MYCKYJIAMH)
C. HM OTMHOTBET HE BEPEH, OHHU HE MTHUIIBI
126. Cy6crparamu RUBISCO siBnsirotes: (1 6amr)
(1) ®ochoenonnupysar (PEP)
(2) Pubynozodudocdar (RuBP)
(3) Oxcamoarneratr (OAA)
(4) D®ochoraunepunonas kuciota (PGA)
(5) Yrnexkucnsiii raz (CO,)
(6) ®ochormunepunosiii anpaerun (GAP)
(7) Kucnopoz (0,)

A.1,2,5
B. 1,5
C.2,5
D. 1,2,6
E.2,5,7
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127. Ha pucynke u300paxeH cpe3 uepe3 SUYHHK MiekonuTarommx. CTpelku ¢ HoMepamu
YKa3bIBAlOT Ha pasziIWyHble cTaauu pa3Butusa ¢osumukyna. (1 Oamr) Breibepurte mnpaBuibHYIO

MIOCJIEI0BATENIbHOCTh HOMEPOB, B MOPSJIKE KOTOPOM pa3BUBAIOTCS H300paKEHHbIE HA PHUCYHKE

CTPYKTYDBL.

A.1,2,3,4,5

B.5,4,3,2,1

C.52,4,13

D.5,2,4,3,1

E.2,4,1,3,5
Bonpocbr 128-131. ®enunkeronypus (PKU) u ansOuHM3M - [1Ba ayTOCOMBIX PELECCUBHBIX
3a00sIeBaHUs YeJIOBEKa, HUKAK C JPYyr JIpPYroM He cBA3aHHble. Ecnu HOpMasibHas mapa poausia
MaJIbyKKa, 00JIbHOTO aIb,OMHU3MOM U (PEHUIIKETOHYPHUEH, U OHU XOTAT UMETh BTOPOTO PeOeHKa:
128. KakoB maHc Toro, 4to BTopoil pedeHok 0yner 6onen PKU? (1 6asmr)

A 12

B.1/4

C.2/3

D.1/16
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129. KakoB manc TOro, 4T0 BTOpOH pedeHOK Oymer OoneH obenmu 0oje3HsIMU ogHOBpeMeHHO? (1
Oas)

A. 12

B.1/4

C. 18

D.1/16
130. KakoB mia"c Toro, 4to BTopoii pedeHok poauThes 0ombHbIM (W ¢ PKU, nnn ¢ ans0uHn3zMom)?

A.1/2

B 3/4

C.3/8

D.3/16
131. KakoB 111 HUX IIaHC, POJUTH 3J0POBOTO HOpMabHOTO pedenka? (1 6amn)

A. 1/16

B.4/9

C.9/16

D. 6/16
Bonpocsr 132-137. Bamu n3yuaercsi nalueHT, KOTOPBIA UMEET oueHb peakuid Gpenorurn. M3BecTHbIe
Bawm ucropun 6051€3HU MOATBEPAKIAIOT, YTO 3TOT (DEHOTHIT BCTPEUYAETCS B UEIIOBECUECKON MOITYJISIIUH
c yacrotoi 1 Ha xaxnapie 100 000 yenoBek. CemeliHas MCTOpUs A 3TOrO NAIMEHTa MPUBEACHA

HWXKC!
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132. ITo kakoMy THITYy HaceIyeTcs uccieayemorid penorun? (1 6am)
A. ayTOCOMHO-PEIIECCUBHOMY
B. ayTOCOMHO-TOMUHAaHTHOMY
C. CBSI3aHHOMY C TIOJIOM PEIIECCHBHOMY
D. cBsi3aHHOMY C ITOJIOM JIOMHHAHTHOMY

133. Eciiu D — nomuHaHTHas ayienb, d — pereccuBHas allielb, TO KAKOB TeHOTUN HHAMBHAAYyMa I1 —

3?2 (1 Gamn)
A. DD
B. Dd
C. dd
D. Xy
E. XPy

134. Kakos renorun unauBuayyma Il — 47 (1 6amn)

A.DD um X°X

B. Dd m X°X¢

C. dd mmn X*X*
135. Ecnu xeHuuua [V-2 Bbluia 3aMy’k 3a MYy>KUHMHY M3 HEPOACTBEHHOM CEMbHM, TO KakoBa
BEPOSITHOCTh TOTO, YTO Y HUX POJIUTHCS HOpMabHBIN pedeHok? (1 Oarn)

A. 12

B.2/3

C. 100 %

D. HeBO3MOXKHO ONpENEINUTh

136. Ans anneneit D u d, kakoii U3 MHIUBUIYYMOB JTOJIKEH OBITH TOMO3UTOTHBIM? (1 Oarr)

A.III-1
B.1II-2
C. 1II-4
D. III-5
E. III-7
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137. Ecnu OBl NaHHBIA (EHOTHI ObLI JOCTATOYHO PACHPOCTPAHEH B MOMYJSALUU, TO KaKOBa
BEpPOSITHOCTH TOr'0, YTO UHAUBUAYYM V-4 Oyzet aBnstbes rerepo3uroTHsiM? (1 6amt)
A. 12
B. 1/4
C.2/3
D. 100 %
138. Cy1iecTByeT HECKOIBKO THUIOB KJIETOK, BXOJSALIMX B COCTAaB KPOBH YEJIOBEKA, IPUMEPOM TOMY
MOTYT CIIYKHTh SPUTOLIUTHI U MOHOIUTHI. BCe OHM MPOUCXOAAT OT CTBOJOBBIX KieToK. Kakue m3
CJIEIYIOIINX YTBEPKIACHHUM CTIPABETUBHI JIJIs1 CTBOJIOBBIX KJIETOK KpoBHU? (1 Gasmr)
(1) B - mtuMp o ThI MPOUCXOIAT OT JIMM(POHUIHBIX CTBOJIOBBIX KIIETOK.
(2) T — muMbOIHTHI TPOUCXOAAT OT TUMQPOUTHBIX CTBOJIOBBIX KIETOK.
(3) OpUTPONOITUH CTUMYJIHUPYET OOpa30BaHHWE OHPUTOLUTOB W3 MHUEIOUIAHBIX CTBOJIOBBIX
KJIETOK.
(4) Hefitpoduiibl 1 6a30(QuIIbI IPOUCXOIAT U3 OJHOTO THUIIA CTBOJIOBBIX KIIETOK.
(5) JIumdouaHbie CTBOIOBBIE KIETKU MPOUCXOAT OT MUCIOUIHBIX CTBOJIOBBIX KJIETOK.
A.1,2,3,4,5
B.1,2,3.,4
C. 1,3

D.1,2,4

139. Kakyio #3 NEepeuyuclICHHBIX HWXE (QYHKUUH BBIMOJHAIOT TPOMOOIMTHI B IpoLEcce
cBepThIBaHus KpoBu? (1 Ga)
(1) Onu GpopmupyroT TPOMO 7S 3AIIUTHI OT TOTEPU KPOBHU.
(2) OHE  BBICBOOOXKIAIOT XWMHUYECKHE CHUTHANBI (MEAMATOPBI), HEOOXOIUMBIE st
oOpaszoBanus (pudpuHa.
(3) OHu  BBICBOOOXKTAIOT XWMHUYECKHUE CHTHAJIBl (MEIMATOphI), BOCCTAHABIIMBAOIINE

KPOBSHOC NaBJICHUC.
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A. 1,2

B. 1,2,3
C.2,3

D. 1,3

140. Yto u3 clieayroIero He BOBJICYCHO B (JOPMHUPOBAHKE AIICPTHUSCKUX peakiuid y yemoBeka? (1
Oar)

A. TUCTaMUH.

B. Tyunsie knetku (Mast cell).

C. mna3marnueckue kietku (Plasma cell)

D. B - tuM$onuThI.

141. B xoke 4YeroBeKa CYIIECTBYET HECKOJIBKO THIIOB YYBCTBUTEIBHBIX perentopoB. Kakon u3
MIEPEYNCIICHHBIX HUKE THUIIOB PEIIENITOPOB PACIIOIOKEH B CAMOM TIIyOOKOM cioe koxu? (1 6armm)

A. GoneBbIE PELENTOPHI.

B. Xx01m010BBIE PELENTOPHI.

C. perienTopbl BEICOKOTEMIEPATYPHOU YyBCTBUTEIbHOCTH.

D. peuentopsl CUIBHOTO JaBJICHUS.

142. OnuH MyTaHTHBIH (eHoTHurl 3e0paduil UMEeT YMEHBIICHHOE YHUCIO BOJIOCKOBBIX KIIETOK,
BXOJISIIIIMX B COCTAB PEIENITOPOB ee 00KOBOM MuHUU. Kak 3T0 MOXeT moBnusATh Ha peioy? (1 Gamn)
(1) Peiba ¢ myrtanTHeIM (eHOTHIIOM OyaeT He cnocoOHa YyBCTBOBATh JABJICHHUE BOJIBI
(HecriocoOHa omnpenesaTh TITyOuHY).
(2) Peiba ¢ MyTaHTHBIM (PEHOTUIIOM OYJeT MEIJICHHEE TIIaBaTh.
(3) Peiba ¢ MyTaHTHBIM (PEHOTHUIIOM HE CIIOCOOHA YYBCTBOBATH 3BYK OT CBOEH JTOOBIYH.
(4) Peiba ¢ MyTaHTHBIM (DEHOTHUIIOM HE CIIOCOOHA OUIYLIaTh TEUCHHS W JIBHKCHUS BOJIBI

BOKpPYTI CBOETO TeJIa.
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A. 1,2

B. 3.4
C.4

D.2,4

143. T'emoryIoOMH OTBETCTBEHEH 3a TPAHCIIOPT KHCIOPOJIA OT JIETKHX K TKaHsM. OmHUM U3
BOKHEUIIINX MEXaHU3MOB, PETYJUPYIONIMX CPOJCTBO T'€MOIVIOOMHA K KUCIOPOAY SIBIISIETCS CIBUT
bopa. Kakoe u3 cnenyromux yTBepxkaeHui npo sisnenue capura bopa sisnsercs HE Bepubim? (1
Oarmn)

A. JloTONHUTENBHOE KOJIMYECTBO KHUCIOPOAA IOIJIOMIAETCS T€MOTJIOOMHOM B JIETKUX IPHU

cHkeHuu pH.

B. JlomonHuTenbHOE KOJMYECTBO KHUCJIOPOJA BBICBOOOXKAAETCS M3 KOMIUIEKCa C

reMOIJIOOMHOM B TKaHAX ¢ Oonee HU3KuM pH.

C. CO; BoBineueH B (popmupoBanue cisura bopa.

D. SIBnenue cnBura bopa moMoraer oOecrneyuTh TKaHU OOJBIINM KOJIMYECTBOM KHCIOPOJA,

KOoraga OHHU NnoABCPIKCHBI €0 HEXBATKCE.

144. Kakue wu3 CleoyOIUX HWKE YTBEPXKAECHUN OTHOCHUTEIBHO pAa3IMUMM  YCTPOMCTBA
MUILEBAPUTEIBHBIX TPAKTOB IUIOTOATHBIX M TPaBOSAHBIX )KUBOTHEIX HE BepHb1? (1 Oamn)
(1) TImoTosigHBIC KUBOTHBIE OOBIYHO UMEIOT OOJBIINI )KUBOT.
(2) IInoTosigHBIE )KUBOTHBIE OOBIYHO UMEIOT 00JIee KOPOTKYIO TOJCTYIO KHIIIKY.
(3) TpaBosiiHBIC )KUBOTHBIE OOBIYHO UMEIOT 00JIee [UIMHHYIO CIEMYIO0 KHUIIKY.
A. 1,2
B.1
C.2,3

D.3
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Bonpocsl 145-148. 'emodunus u 1anbTOHU3M — 3a00JIeBaHUS HACIEIYyEMbIE MO PEIECCUBHOMY
TUIy, CLEIJIEHHbIE ¢ X-XpoMocoMaMu. JKeHIMHa, cTpajaronas AaJbTOHU3MOM BBIILIA 3aMYyX 32
MY>KYHHY, CTPAJAIONIET0 reMOpUITHEH. . .
145. KakoBa 1ij1s1 3T0# mapsl BEPOSITHOCTh POJAUTH HOPMAIBHOTO 3/10pOBOTO chiHa? (1 Oamr)

A.50 %

B. 0 %, Bce ux cbIHOBbsI OyAyT OOJIbHBI 1aJIbTOHU3MOM

C. 0 %, Bce uX CBIHOBBsI OyIyT OOJIBHBI TeMOQHINEH

D. ucxon 3aBHCHT OT 4acTOThI peKOMOMHAIUH.
146. Ecu uX ChIH KEHUTCS Ha >KEHIIWHE, MaTh KOTOPOH Obl1a 0OJbHA JATbTOHM3MOM, TO KaKOBa
JUTSL HUX OYJIeT BEPOSTHOCTh POAMTH 3I0POBYIO m0ub? (1 Oamr)

A.0%

B.50%

C.75%

D. 100 %
147. Ecnu ux 10o4yb ObLIa 3aMy’KeM 32 3I0POBBIM MYXXUUHOM, Yel oTer] ObUT OOJIeH AaTbTOHU3MOM, H
OT ATOT0 Opaka pOAWIKCH | 3M0POBBIN ChIH, 4 3MOPOBBIX TOYEPH, 2 ChIHA OOJNBHBIX JATETOHU3MOM, 2
cbiHa OOJIBLHBIX reModuiuei u 1 cbiH 00JBHOI cpa3y reMopuiIuei U JaTbTOHU3MOM, TO PACCTOSTHHUE
MEX]ly T€HaMH JaJIbTOHU3Ma U TeMod iy paBHO: (1 Gamn)

A. 0.5

B. 0.33

C.0.2

D. HM OJIMH U3 OTBETOB HE BEPEH
148. Ecnmu oHM UMEIOT 10Yb, OOJBHYIO JaTbTOHI3MOM, TO (1 Gam)

A. naHHast MyTanus nepenanack €i 1no JMHUU €€ OTLA.

B. oHa Tak ke JOJDKHA UMETh U JPyTrue OTKIOHEHUs, KpOME JaIbTOHU3MA.

C. BepositHocth MeHee uem 1/100000

D. BepostHocTs npubnuzutensho 1/1000
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Bonpocsr 149-152. bonesns Xantunrrona (Huntington disease) - penkass cMepTelibHast 00JIC3Hb.
[lepBble cCUMNITOMBI 3TOW OOJE3HH HAYMHAIOT BIEPBBIC MPOSBISATHCSA y MHIUBAIYYMOB B 40 JeT.
Oren IIutepa ([xon) 6one3npto Xantunrrona. Oren [xona (aenymika [Tutepa), KOTOphIi TaKxke
ObLT OOJICH 3TOM Oose3Hbro, uMmeln 11 gereid (5 ceiHOBeW m 6 modepeii). Cpenu HuX, mectepo (3
ChIHA M 3 0OYepHU) yHACIEAOBAIH 3Ty O0JIe3Hb, U MATEPO U3 HUX YMEPIIU OT HEe.
149. TTo xakoMy THITy HaciemyeTcs 601e3Hb XanTuarrona? (1 6amn)

A. ayTOCOMHO-PEIIECCUBHOMY

B. ayTOCOMHO-TOMUHAaHTHOMY

C. cBsI3aHHOMY C TTOJIOM PEIIECCHBHOMY

D. cBs3aHHOMY C TI0JIOM JIOMUHAHTHOMY
150. KakoBa BO3MOXHOCTB TOr0,4T0 y [IuTepa, Takke pazoBbeTcs 3Ta 6osie3nb? (1 6am)

A.50 %

B.25%

C.75%

D.67 %

E. 0

152. Ecnu tema [lurepa ymepna ot 601e3HH XaHTUHITOHA, TO KAKOBAa BEPOSTHOCTh TOTO, YTO TIEPBHIi

pebenok Ilurepa tak xe OyneT B nanbHeleM 0oJieH 3Toii 6ose3Hbio? (1 6amm)

A.3/16

B.4/16

C.7/16

D.9/16

E. 12/16
153. Hmxe mnpencraBieHa ONOK-cxema TPOPHUECKHX YpPOBHEW, KOTOpble 00O03HAueHbl Ha HEH
JUHUSAMH C Pa3IMYHbIMU LUdpamMu. Brmmmre cooTBETCTBYIOIIEE Ha3BaHUE TPOPUIECKOTO YPOBHS

HaIpOTUB COOTBETCTBYOMIEH udpsl. (1 Oam)
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OBPATUTE BHUMAHME: JleBblii Kpyr B OJOK-CXEME O3HAUaeT MEPEXOJ] APHEPrHH B TEILIO,

MIPaBbIi KPYT B OJIOK-CXEeMe O3HAYaeT YTHIIN3AIUIO SHEPTUH IeTpuTO(haramMu

sunlight

A. BHEprusl, UCNOJIb3yeMasi B KJIETOYHOM JbIXaHUH
B. BTOpUYHBIE KOHCYMEHTHI

C. TpeTUYHbIE KOHCYMEHTBI

D.sHeprusi B oCTaHKOB (OTXOJI0B)

E. nepBruYHbIE TPOAYLIEHTHI

F. nepBryHbIE KOHCYMEHTBI

G. Npou3BOJACTBO HEPTUU
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154. Ha xnmumaTtorpaMMe MpPUBEACHHOW HIDKE MPEICTABICHBI 00JACTH COOTBETCTBYIOIINE
pa3nuuHbIM OuoMaM (IO OCSIM — TOJIOBasi CpPEIHssl TemIeparypa M TOJI0BOE CpelHee
KOJINYECTBO OCAJKOB). YCTAaHOBHUTE OJHO3HAYHOE COOTBETCTBUE MEXIY 30HAMHM Ha

KIuMartorpamme (a, b, ¢, d, e, u f) u HazBanussMu 6uomoB (1dpser 1-6). (1 6amr)

7 S - R AN B

30
Annual 15
mean
temperature
°C
(°C) i
I

100 200 300 400

Annual mean precipitation (cm)

1. apkTHUECKas U anbuiickas TyHIpa

2. XBOWHBIH J1ec

3. My CTBIHS

4. none

5. YMEpEHHBIH JIEC

6. TPOITMYECKHUI JIeC
155. Hmwxke mpuBeneH rpaduk MOTEHIMANA NEHCTBUS HEPBHOW KJIETKU. bykBamMu Ha HeM
0003HAYEeHBI pa3IMyHbIC CTAIUM pPa3BUTHUA NOTEHIMaida JeiicTBui. Bam HeoOxoaummo
YCTaHOBUTH COOTBETCTBHE CTaJAMH NMOTEHLMAaNa JEHCTBHUS ¢ BONPOCAMM U3 IPHUBEIEHHOTO
Hwke crnucka (1 Oamn) IlpumedaHume: KaXKIAOMY  YTBEP/KAEHUIO JIOJKHA

COOTBETCTBOBATH TOJILKO OJIHA O0YKBa, 03HAYAKOIIAA CTAAMIO MOTEHUHAJIA AeiicTBus!

’ +50

Membrane 0r
Potential
(mV) 5ol
-100
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1. MeMOpaHa HecriocoOHa OTBEUYaTh Ha JIF000E JabHEHIIIee BO30YK/ICHHE HE3aBUCUMO OT
MHTEHCUBHOCTH CTHMYJIA.
2. KaHaJIbI TSI HOHOB HATPHS 3aKPBITHI, @ KAHAJIBI [Tl MOHOB KaJIHsi BHOBH OTKPBIBAIOTCSL.
3. HaTpuUEBbIE U KaIMEBbIE MOTEHIINAI-3aBUCUMbIE KaHAJIbl 3aKPbITHI.
4. cTIMYTIHpYeTCsl OTKPhIBAaHME HATPUEBBIX KAHAJIOB
156. Jlunbka - mpolecc, XapakTepHbIM [ HaceKoMblx. Kakue wu3 cienyronmx
YTBEP)KACHUI O JINHBKE SBIIsIIOTCS BepHbIMH? (1 6am)
(1) Dx30cKeneT HACEKOMBIX B 3HAYUTEIILHOM CTEIIEHU COCTOUT U3 OClIKa M XUTHHA.
(2) CrpykTypa XuTHHA TMOAOOHA TMENTUIOTIMKAHY OaKTEepUAIbHBIX KJIETOYHBIX
CTEHOK.
(3) He naiineno Hu ogHOTO pepMEHTA, CIOCOOHOTO NMEPEeBapUBATH XUTHH.
(4) Ilpouiecc NMMHBKKM XapaKTepeH M BCEM JPYTUM MPEACTABUTEISIM  THIA
yireHncToHorux (arthropoda).
(5) EnuHcTBEHHOE MECTO Ha TEJE HACEKOMBIX, KOTOPOE HE MOKPBITO IK30CKEIETOM —
coeMHEeHHE (CYCTaBbl) MEKIY TEJIIOM M XOJMILHBIMA HOTAMHU.
A.1,2,4,5
B. 1,4
C. 1,4,5

D. 1,5
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157. TopMoHalbHBIE MEXaHWU3MBI TpoIecca JIMHBKA OBUIM JOCTATOYHO  XOPOIIO
ucciaenoBanbl.  Hipke  mpuBeneHa — aumarpamMma  peryJisiliMM  TIpoliecca  JIMHBKH.
[TpssmoyronsHUKH Ha cxeMe, o0o3HaYeHHBIE OykBamu A, B u C mpeacTaBisiroT co0oii Tpu
Pa3ITUYHBIX TOPMOHA: TOPMOHBI POCTa M TOPMOHBI JIMHBKU. 3aIOTHUTE TAOJIHITy, BRIOUpas

OykBy HanOoJiee OIXO A0 o] orrcanue. (1 6am)

Otsetsl: A-C

1. ropmoH rosjoBHoro mo3ra (BH)

2. JoBeHWIbHBII ropmoH (JH)

3. ropmoH nuHbku (MH)
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158. Ha pucyHke Huxke nokasaHbl 4 pa3IM4HBIX CHUCTEMbI KPOBOOOpAIIEHUS TO3BOHOYHBIX
KUBOTHBIX. YCTaHOBUTE, IMPEICTAaBUTENSAM KaKUX KJIACCOB IMO3BOHOYHBIX >KMBOTHBIX OHH

npuHaIekaT (TIOPSI0K MepeuncIeH s — ciaeBa Hampaso). (1 Gamn)

A. MIIEKOTTUTAIONTNE, pENTIWINH, aM()rOUN U pBIOBI, COOTBETCTBEHHO.

B. pp1051, aMmbuOMM, penTIIMKA U MICKOTTUTAIOITNE, COOTBETCTBEHHO.

C. MaekonuTaronme, aMmQpuOun, peNTHIINNA U PHIOBI, COOTBETCTBEHHO.

D. maexonuTaromue, aMmpuOnM, peIObl K PENTHINHA, COOTBETCTBEHHO.
159. YcraHoBHTE COOTBETCTBHE MEXIY COCyAamMu (YacTsIMU) KPOBEHOCHOW CHCTEMBI
MEPEYUCICHHBIMU B Ta0JHUIEe HMXKE CO CTPYKTypaMHu, OTMEUEHHbIMH OyKBaMH, Ha

pUCYHKE B mpenpiayiieM Bonpoce ( Bompoc 158). (1 6amn)
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OtBetel A - G

1 Benosnas ma3yxa (Sinus

2. Ilpaeii xemymouek (Right

3 Jlerounwsie Bennl (Pulmonary

4 Jlerounsie aptepun (Pulmonary

5 Aprepuanbubiii konyc (Conus

6 [Ipencepaue (Atrium)

7 JleBwrii  xemymouek  (Left

Bonpocsi 160-162. CtpyKTypa OYKH MIIEKOIHUTAOLINX TOKAa3aHa HIKE.
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160. YcTaHOBUTE MPaBUIBHOE COOTBETCTBHE MEXKY CTPYKTYypaMH MOYKH, MPEUUCICHHBIMH
HIDKE U 00BEKTaMHU PUCYHKA, OTMEUYEHHBIMH Pa3InIHbIMU OyKkBamu. (1 Gam)

1. cobuparommii mpoTok (collecting duct)

2. kmy6ouek (glomerulus)

3. nucranpHBIN KaHat (distal tubule)

4. boymenoa karicyna (Bowman’s capsule)

5. mpokcuManbHbIN KaHan (proximal tubule)

6. ypetpa (ureter)

7. abdepenTras aprepuoina (afferent arteriole)

Answer

A-G

Qe0®|eee

161. BemectBa (MOHBI), KOTOpbIE peabCcopOMPYIOTCS B MPOKCUMaIbHOM KaHaie 3To: (1 6armr)

(1) Na®
2 Cr
(3) Bona

(4) I'moxo3a
(5) AMUHOKHCIIOTBI
(6) MoueBuHa

A.1,2,3

B. 6,

C. 1,2,4,5,
D. 1,2,3,4,5
E. 4,5
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162. B mpouecce dhopMupoBaHus MOYHU, QUIBTPALMS MPOUCXOIUT B CICAYIOIIMX
cTpykrypax? (1 6amn)
(1) Hedponsr (nephrons)
(2) boymenoga karicysia (Bowman’s capsule)
(3) IpokcumanpsHbIA Karal (proximal tubule)
(4) Mucraneubiii kaHan (distal tubule)
(5) Cobuparomuii mpotok (collecting duct)
A.1,2,3,4,5
B.2,3,4,5
C.3,4,5
D.2,3,4
E. 1,2,3,4
Bonpocbl 163-166. Ha pucynke Hmke IMOKa3aH MPOIECC PEUENIUU U TPAHCIYKIIMU
CHTHajla KJIETKOM — peuentopoM BKyca. [lociaenoBaTeabHOCTh MPOIECCOB BOCHPUSTUS H

nepeayu curHaga nomeyeHa nudppamu ot 1 10 7. YacTh KIETKH yBeIHUEHA B pa3Mepe.
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163. Ctpykrypa, 0003HauU€HHAasI HA pUCYHKE OYKBOM A, KOTOpasi OTBETCTBEHHA 3a MPOIIECC
noa Homepom 3 — 3to: (1 6amr)

A. KaJIMeBBIN KaHal

B. xasbiimeBsIil kKaHa

C. HaTpueBbIN KaHAI

D. kanan menuaropa (HEMpOTPaHCMHUTTEPA)

E. rinumMHOBEII KaHal

164. Ctpykrypa, 0603HaueHHast Ha pucyHke OykBoil C, KOTOpasi OTBETCTBEHHA 3a IPOIECC
noa HoMepom 5 — 3to: (1 Gamr)

A. KanueBbIil KaHa

B. xanb1ueBbIil KaHan

C. HaTpHUEeBBIi KaHaT

D. xanan Meguaropa (HEHPOTPAHCMUTTEPA)

E. I munuHOBEIN KaHAI

165. IIpouecc, 0603HaUeHHBIN TUGPOI 4, OCYIIECTBISAEMBIN CTPYyKTYypoii B - aTo (1 6amn)
A. nenonspu3yomii MeMOpaHHbIN MOTEHIHAI.
B. yBenuuenne MeMOpaHHON MPOHHUIIAEMOCTH
C. TpaHCIOPT MOJIEKYJI caxapa (YIiIeBOI0OB) BHYTPb KIETKH.
D. TpaHCHOPT CHUTHAJIBHBIX MOJIEKYJ BHYTpPh KIJICTKH, TaK 4YTOOBI KIJIETKa Hauaia
CHUHTE3UPOBATh HEHPOMEANATOPHI.
E. TpaHCHOpPT MOJEKYJI-IPEIIECTBEHHUKOB HEHPOMENINATOPOB B KIETKY JUISl TOTO,

9TOOBI KJIETKA MOTJIa CHUHTC3UPOBATH U3 HUX HGﬁpOMCHHaTOpBI.
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166. Kakume wu3 clenyronmmx yTBEpKICHUH OTHOCUTEIBHO TMOTEHIIMAIOB JCHCTBHS,
0003HaueHHBIX Ha pucyHke OykBamu D u E, Bepuni? (1 Gamn)

(1) Onu OpLIM 3aperucTPUPOBAHBL, ITOCIIE U NEPE]] TEM, KaK MOJIEKYJIbl caxapoB ObLIN
I00aBJIEHEBl, COOTBETCTBEHHO.

(2) OHu OBLIM 3aperucCTpUpPOBaHbI, MEPEN U IOCIE TOro, KaK MOJEKYJbl caxapoB
OBLIN JOOABIICHEI, COOTBETCTBEHHO.

(3) llorennman neicTBUsI, HAOMIOJAEMBI TOCHe J00aBIICHHUS MOJEKYJI CaxapoB
BBI3BIBACT YBEIMYCHHE KOHIICHTPAIIMH MOHOB KaJbLUsI, KOTOPHIE CTUMYJIHUPYIOT
BBICBOOOXKJICHHE HEHpOMeanaTopa.

(4) TloTennuan pelicTBus, HAOMIOJAEMBbId IOciEe 00AaBJIEHUS MOJIEKYJ CaxapoB
BBI3bIBAECT YBEJIMYEHUE KOHLEHTPALlMM HMOHOB Kallus, KOTOPbIE CTUMYJIUPYIOT
BBICBOOOK/ICHHE HEHpOMearaTopa.

(5) IoTenmman AeCTBUS 3apETUCTPUPOBAH OT KIIETOK, YYACTBYIOIIUX BO BKYCOBOM
peuenuuu.

A 23

B. 1,3

C.2,4

D.2,5

E. 2,4,5
167. Kakoit u3 cnenyromux MmexanusmoB HE siBiisieTcst MexaHM3MOM MHUTpaliy )KUBOTHBIX?
(1 6amm)

A. BeimonHenue kpyusa (Cruising)

B. makeruposanue (Piloting)

C. naBuranus (Navigation)

D. opuenrtanus (Orientation)
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168. Kax 3mest, Tak u jacka MoryT Bnajaath B crsiuky (hibernation). Kakoe u3 cnemyrommx
YTBEPKIEHUH siBisieTcs npaBuiibHbIM? (1 Oast)
A. OHHM YMpYT, KOTJla TEMITEpaTypa MOHU3UTCS HUKE ONPEIeIICHHON HEeNepeHOCUMON
JUTSL HUX TeMITepPaTyphl.
B. macka ywmper, korga TemmepaTrypa TOHHM3UTCS HIDKE OIPEIEICHHON
HETIEPEHOCUMOH JIJIsl Hee TEMITePaTypEhI.
C. 3Mmes ymMmperT,a Jlacka NPOCHETCS, KOrJa TeMmIepaTypa TOHU3UTCS HIDKE
OTIpeNIeIICHHON HEMePEHOCUMON /ISl HUX TEMITEPaTyPHhI.
D. nacka moamep)KWUBAaeT HUBKYI0 TeMIlepaTypy Tela W HH3KYI0 4YacTOTy
cepAleOneHn B TCUCHUE CIISTYKH.
169. Bo3aMoxHO TpejicKa3aTh pa3HOOOpa3ue NTHUIl, OCHOBBIBAsACH HAa XapAaKTEPUCTHUKE THIA
neca. Uto W3 cremyromero sBISETCS M HaubOoiiee BaXXKHBIM Il (POpPMHUPOBaHUS
pa3zHooOpa3us BUAOB NTHUIL B Jiecy? (1 Gam)
A. Ob6nacts neca (Forest area)
B. Beprukanbnas crpatudukanus (Vertical stratification)
C. BunoBoii cocraB pacTeHM

D. XBoHWHBIN WK JUCTONAAHBIN THUII JIECa

170. Huxe mpencraBieHsl YETHIPE NMUPaMMJIbl KOJUYECTBA Ul Pa3iIMUHBIX OpPraHHU3MOB.

Kakas u3 Hux COOTBCTCTBYCT IMUPAMHUAC KOJINYCCTBA JIsI CUCTCMbI paCTGHI/I}I-THSI-GO)KLI/I

kopoBku? (1 Gam)
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171. Kakass w3 cireayrounMx 5KOCHCTEM HMEET CaMyH0 BBICOKYIO UHUCTYIO IEPBHUUHYIO
npoaykuuto? (1 6amn)

A. TPOIIMYECKUN TOXKICBOM JieC

B. oTKpBITHII OKEaH

C. ceBepHbIl XBOMHBIN JieC

D. arposkocucrema

172. Ha pucyHke npuBEIEHOM HHUXKE MOKAa3aHO BEPTUKAIBHOE pacIpesielIeHe HEKOTOPBIX
napameTpoB (Xmopodmna, Pocdaros, [lepBuuHoit mpomykumu u Temmeparypbl) ais

CEBEpHOM YacTu THUXOro okeaHa B TEUEHHE JIETA.

Cnesa HampaBo, o OykBamu OT a 10 d mpeacTaBieHbl BepTUKaNbHbIE pacnipeaeneHus: (1
Oat)

A. Temrieparypsbl, GpocdaTos, xaopoduiuia U IEPBUIHOMN MPOTYKITUH

B. xnopodwuinna, pocdaros, TeMrepaTypsl U IEPBUYHON MPOTYKITUU

C. nepBuuHOM poayKInH, hochaToB, TeMIepaTyphbl, XJI0poduiia

D. docdaros, TemnepaTypsl, IEPBUYHON MPOAYKIIUU U XJIOpodHLIa.

173. JInuHa neny mMUTaHUsS B CETSIX MUTAHMS 3a4acTylo BechMa KOpoTka. OOBIYHO, JJIMHA
TaKOMW IENH HE MPEBBIMIAECT 5 3B€HbEB. UTO SABIISIETCS TJIAaBHON BEPOSITHON MPUYUHOU TOTO,

YTO MUIIEBHIE 1Ienu Takue kopoTkue? (1 6amr)
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A. TIOITyJIAIUS. OKOHYATEIFHOTO XUITHUKA YacTO OBIBAET CIMIIKOM BEIHKA.
B. nepBuyHBIE IPOAYIIEHTHI MOTYT OBITH HHOT/IA TPYAHO TIEPEBAPUBACMBIMH.
C. Tonpko mipubam3uTebHo 10 % 3HEeprUM OT MpEeABIAYIIETO 3B€Ha MUICBON ICTIH
MOTYT OBITh TpeoOpa3oBaHbl B OpPraHWYECKHE BEUIECTBA IS CIETYIOLIETO
TPO(HHUIECKOTO YPOBHSIL.
D. 3uMa ciaumKkoM JJMHHAs M HU3Kas TeMIEepaTypHas OTPaHUYHBACT MEPBUYHYIO
POJYKTUBHOCTb.
174. Ha pucyHke, NpHBEIECHHOM HIDKE NpHUBENCH rpaduk H3MEHEHUS MeMOpaHHOTO
MOTEHIIMAJIa MajJ04YeK CeTYATKU TJa3a, 3alMCaHHBI BO BpeMs BO3JCHCTBUS HAa HHUX CBETA.
Uro W3 MEpeYHCICHHOTO HIDKE SBISETCS HEMOCPEICTBEHHBIM CITYCKOBBIM CTHMYJIOM

(mepexiroyaTeneM) I Hadaia rpoiuecca rameprnoispu3anuu? (1 6am)

Transmembrane
potential

Hyper-
polarization

Time

A. peTHHAJb MEPEXOIUT U3 Cis — GOPMBI B trans — popmy.
B. muknuueckuiit FM® (cGMP) paszpymaercsi.

C. TpaHCIYIIMH aKTHBHPYETCS.

D. xayieBble KaHAJBI 3aKPBIBAFOTCS

E. HATPUCBBIC KaHAJIBI 3aKPBIBAIOTCA.
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GENERAL INSTRUCTIONS

Please check that you have the appropriate examination papers and answer sheets.

It is recommended that you manage your time in proportion to the points allocated for

each question.

IMPORTANT

Use the answer sheets provided to record your answers.

Ensure your name and three digit code numbers are written on the top of each page of the

answer sheets.

Use the 2B pencil provided to fill in the correct answers on the answer sheet.




1. Various forces are important in the interactions contributing to the tertiary structure
of a protein. The figure below is a diagram showing several possible interactions.

Please match the numbered interactions with their correct names. (1 point)

o

| i\
CH, e cH, 2
H,C CH
o ale | Ml
I w “ch
3
G=OH & —cH,—s—s—cCH,—
1
[
— CH,—CH,—CH,—CH,~INH;* =0 C—CH,—

A. Hydrogen bond

B. Hydrophobic interaction
C. Peptide bond

D. Disulphide bond

E. Ionic bond

Interactions Answer: A-E




2. Which of the following statements about cytokinesis in plant cells is/are NOT correct ?

(1 point)

A.

(1) Plant cells form cell plates

(2) Cytokinesis can start during mitosis

(3) Plant cells have a contracting ring

(4) Membrane fusion connects cell plate and the cytoplasmic membrane of the

mother cell.

(5) Golgi apparatus does not participate in cytokinesis of a plant cell until two
daughter cells are formed.

1,2,4,

3

3,5

. 4,5

4

3. DNA ligase is an important enzyme that connects DNA fragments. Which of the

following is/are TRUE about DNA ligase? (1 point)

1) It is important to the DNA replication process

2) It is important in molecular cloning

3) It requires DNA fragments having sticky ends

4) It could cut DNA molecules in the presence of ATP and Mg*".

5) It requires ATP for its function because the 3’-hydroxyl group of a DNA fragment

needs to be phosphorylated before the DNA molecules could be ligated.



A 1,2,3

B. 2,3,5.
C. 1,2
D. 1,5
E. 1,2,4

Questions 4-6: Checkpoints in the cell cycle are very important in regulation of cell

cycle. The following three questions are about the cells cycles and checkpoints.

4. Two animal cells at different phases in the cell cycle can be induced to fuse to form a
single cell with two nuclei. This system provides a very useful tool for studying the
cell cycle.

Which of the following is correct? (1 point)
A. When a cell in M phase is fused with a cell in G, phase, the nucleus in M phase
stops the mitotic process.
B. When a cell in M phase is fused with a cell in G; phase, the nucleus in G, phase
starts the mitotic process.
C. When a cell in G; phase is fused with a cell in G, phase, both nuclei start the
mitotic process.

D. When a cell in M phase is fused with a cell in G; phase, the nucleus in G,

phase starts DNA synthesis.




5. Which of the following are true about checkpoints in the cell cycle? (1 point)
(1) If a cell in the G, phase does not receive a signal at the G, checkpoint, the cell
usually goes into the Gy phase.
(2) A cell must receive a signal at the G, checkpoint to go into mitosis.
(3) A cell must receive a signal at the M checkpoint to go into mitosis.
(4) The protein factors that control checkpoints in cell cycle are mostly present in
nuclei.

(5) The cell cycle in unicellular organisms does not have checkpoints.

C. 1,3,4
D. 2,3,4

E. 1,5

6. In cloning the first mammal, researchers used a mammary cell as the nuclear donor
and fused it with an enucleated egg (cell with nucleus removed). Which of the
following is CORRECT? (1 point)

A. The mammary cell was in G; phase
B. The mammary cell was in G, phase
C. The mammary cell was in S phase

D. The mammary cell was in M phase

E. The mammary cell was in Gy phase



7. Cyanobacteria (blue-green algae) are a group of very important bacteria that perform

photosynthesis. Which of the following is/are TRUE about cyanobacteria. (1 point)

(1)They are gram-negative bacteria

(2) They produce oxygen in photosynthesis

(3) All cyanobacteria can fix nitrogen

(4) Some cyanobacteria can live with fungi symbiotically

(5) The blue-green color of cyanobacteria comes solely from chlorophyll

A. All are correct (1, 2, 3,4, 5)
B. 1,2,3,4

C. ,2,3

D. 1,2,4

E. 1,2

Questions 8-9 are about biotechnology of transgenic organisms or genetically modified

organisms (GMO).

8. In creating “golden rice” that produces betacarotenes in rice kernels, the genes
responsible for betacarotene synthesis are transformed. Which of the following

is/are true? (1 point)



(1) The researcher used normal rice for transformation

(2) The researcher used Ti plasmid for transformation

(3) The researcher used a dicot plant for transformation first followed by
crossing between the dicot plant and the rice plant

(4) Golden rice has a higher nutritional value than normal rice

(5) Beside Agrobacterium, the researcher also used another bacterium,

Escherichia coli in construction of transforming vectors.

A. All are correct
B. 1,2,4,5
C. 1,23

D. 1,2

E. 1,3,4,5




10. Which of the following is/are true about endosymbiosis? (1 point)
(1) Both plastid and lysosome are products of endosymbiosis
(2) Eukaryotic cells could engulf other eukaryotic cells to establish a
symbiotic relationship
(3) Cyanobacteria are ancestors of plastids and mitochondria
(4) Cyanobacteria lost their chlorophyll b gene in endosymbiosis.

(5) Flagella of some eukaryotic cells are derived from cyanobacteria

A. 1,3,5

C. 2,4



11. Which of the following graphs correctly displays the relationship of blood flow
velocity in humans as the blood flows from the aorta = arteries = arterioles =

capillaries = venules = veins = venae cavae: (1 point)

A D
B E
C

12. Lowering the level of a hedge with a hedge trimmer stimulates the hedge to become

bushy because: (1 point)
A. Tt stimulates the production of ethylene gas.

B. Removing the apical meristems makes more auxin, which stimulates lateral

branch buds to grow.

C. Removing the apical meristems makes less ethylene, which stimulates lateral

branches to grow

D. Removing the apical meristems results in less auxin, which then allows lateral

branches to grow.

E. Removing the lateral buds results in apical dominance under the influence of

cytokinins

10



13. Which of the following is/are true about telomeres? (1 point)

(1) Telomeres are present in all DNA in eukaryotic cells

(2) Telomeres are present in bacterial plasmids

(3) Telomeres are required for replication fork formation

(4) Telomeres are specific sequences present in eukaryotic chromosomes

(5) Telomeres are required for maintaining chromosomal length

A. 1,3,5,
B. 3,4,5

C. 4,5

14. For terrestrial and most aquatic environments, neither animal nor plant life could exist

without the metabolic "services" provided by: (1 point)

A. chemoheterotrophs

B. extremophile archaeans
C. Fungi
D. Homo sapiens

E. Fertilizer

11



15. The inner ear of humans, and most other mammals, is sensitive to body position and

balance. What organ(s) is/are responsible for this? (1 point)

A. cochlea

B. cochlea and basilar membrane

C. semicircular canals

D. semicircular canals and cochlea

E. semicircular canals, utricle, and saccule

16. Flukes are often parasites in or on another animals. They could cause diseases in
human beings. Blood fluke (Schistosoma mansoni) is a parasitic trematode that

infects men. Which one of the following is NOT true about its life cycles. (1 point)

A. There are two types of larvae in the fluke
B. It reproduce asexually in the human host

C. The larvae need water to swim

D. Its infection of human being is through skin

E. An intermediate host is often required for completion of their life cycle.

12



17. In animal behavior a sign stimulus could trigger a fixed action pattern (FAP). Which

of the following is NOT an example of sign stimulus-FAP? (1 point)

A.  Some moths fold their wings and drop to the ground when they detect an
ultrasonic signal from bats.

B. A wasp finds its nest according to the surrounding objects.

C. A newly hatched bird cheeping loudly in begging for food when its parent
returns to nest.

D. Breeding mayflies lay eggs when they detect water.

18. Some birds (eg Gulls) feed on mollusks. The birds grasp the prey and fly upwards to
a certain height before they drop the prey onto a rock to break the shells. If the shell
was not broken by the first drop, the birds will pick it up and drop it again until it is
broken. In one experiment, researchers found the following relationship between the

drop heights and the number of times it was dropped before the shell broke. (1 point)

Height of drop (m)  Number of drops required to break shell

1 67
2 46
3 18
4 6
5 5
6 4
12 3

According to the optimal foraging theory, which of the following is the most likely height

that the birds would fly to drop the shells?

13



B. 45m

C. 25m

D. 35m

E. 125m

19. The figure below shows cytological and biochemical changes of a human infected by

Helper T-cell concentration
in blood (cells/mm?3)

HIV. There are three curves in the figure labeled as 1 through 3. Which of the

following is CORRECT? (1 point)

900 -

o
=]
1=
1
[§]

2 2
[ =T =]
\

500 -

400 -

300 -

200 - 1

100 - 3

o 1 2 3 4 5 6 7 8 9 10
Years after infection
A. Curve 1 represents viral numbers

Curve 2 represents concentration of antibodies against HIV

Curve 3 represents T—cell mediated immunity

B. Curve 1 represents T—cell mediated immunity
Curve 2 represents concentration of antibodies against HIV

Curve 3 represents viral numbers

14



C. Curve 1 represents T—cell mediated immunity
Curve 2 represents viral numbers

Curve 3 represents concentration of antibodies against HIV

D. Curve 1 represents concentration of antibodies against HIV
Curve 2 represents T—cell mediated immunity

Curve 3 represents viral numbers

E. Curve 1 represents viral numbers
Curve 2 represents T—cell mediated immunity

Curve 3 represents concentration of antibodies against HIV

20. The figure below shows a generalized life cycle of fungi. Which of the following

is/are TRUE? (1 point)

Spore-producing

structures / }yoga my
\ Plasmogamy
( " \

Cyele I .
Mycelium

Zygot
Spores / \ Cyclell A
Germination Germination Meiosis
Spores /

~— Spore-producing

structures
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(1) Spores are generally haploid

(2) Cycle I is a sexual life cycle and cycle II is an asexual life cycle

(3) Diploid fungi are formed after plasmogamy

(4) There are two types of mycelia that mate even though they may look

alike.

C. 1,4
D. 1,2,4

E. 1,3,4

Questions 21-24. The hyperthermophilic archeon, Pyrococcus furiosus, has an unusual

phosphofructokinase. It catalyzes the following reaction:

Fructose-6-phosphate + ADP — Fructose-1,6-bisphosphate + AMP

It was found that the addition of glucose, pyruvate, phosphoenolpyruvate, citrate and
fructose-2,6-bisphosphate did not show any effect on the reaction rate. The effects of

ATP and AMP addition were shown as Lineweaver-Burk plots:

16
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Answer the following questions:

21. Which of the following statements is TRUE ? (1 point)
A. The reaction is ATP-dependent.
B. The reaction is ADP-dependent.

C. The reaction is AMP-dependent

D. None of the above answers are true.

22. What is the effect of ATP or AMP on the reaction rate? (1 point)
A. Only allosteric Stimulation
B. Only allosteric inhibition
C. Only competitive inhibition
D. Only uncompetitive inhibition

E. Mixed inhibition



23. Does this phosphofructokinase play an important role in the regulation of glycolysis
in Pyrococcus furiosus? (1 point)
A. Yes
B. No

C. The conclusion cannot be drawn.

24. Pyrococcus furiosus phosphofructokinase was purified and gave a single band at 52
kDa on SDS-polyacrylamide gel electrophoresis. Its native molecular mass was
determined by gel filtration chromatography to be approximately 190 kDa. The protein
is: (1 point)

A. monomer
B. dimer

C. trimer

D. tetramer

E. hexamer
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25. Match the following names or descriptions to the right biochemical compounds listed.

(2 points)

A CH,OH

c
,
E
CH,
H OH
G
H?
©
CH, O
HH

1. Nucleoside found in DNA

2. Phospholipid

3. A yeast fermentation product

4. Monosaccharide

5. Iron-sulfur center

Copa—5, — s
Cys—s” % —cCys
D
m“c"“c-t_,

Answer

[A-G]

el Bl B B
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28. A common component of NADP, NAD, FMN, FAD, and coenzyme A is: (1 point)

A.

B.

A pyrimidine ring

A three ring structure
An ADP
Deoxyribose

A triphosphate group

29. Which of the following statements is/are CORRECT? (1 point)

(1) The citric acid cycle (Krebs/TCA cycle) does not exist as such in plants and

bacteria, because its functions are performed by the glyoxylate cycle.

(2) The citric acid cycle oxidizes the acetyl CoA derived from fatty acid

degradation.

(3) The citric acid cycle produces most of the CO, in anaerobic organisms.

(4) The citric acid cycle provides succinyl CoA for the synthesis of carbohydrates.

(5) The citric acid cycle provides carbon skeletons for amino acid synthesis.

A, 1,2,5,
B. 3,5,
C. 2,4
D. 2,3,
E. 2,5
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30. Key enzymatic differences between liver, kidney, muscle and brain account for their
differences in the utilization of metabolic fuels. Which of the following does NOT

represent such a biochemical difference? (1 point)

A. The liver contains glucose 6-phosphatase, whereas muscle and the brain do not.
Hence muscle and the brain, in contrast with the liver, do not release glucose
into the blood.

B. The liver has little of the transferase needed to activate acetoacetate to
acetoacetyl CoA. Consequently, acetoacetate and 3-hydroxybutyrate are
exported by the liver and be used by heart muscle, skeletal muscle and the brain.

C. Under conditions of prolonged starvation, the fatty acids stored in the adipose
tissues will be converted into ketone bodies there before being transported to the
brain and muscle for complete oxidation.

D. Lactate dehydrogenase does not appear to exist in the heart muscle. As a result,

the heart depends on aerobic oxidation to obtain the energy for its continuous

pumping.
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31. An organelle in eukaryotic cell is spherical or ovoid with a diameter of 0.1 to 1.5 pm

and consists of a single membrane. It participates in a variety of metabolic processes,

including H,O,-based respiration and lipid metabolism. This organelle is most likely to

be? (1 point)

A.

o O

m

32. A red alga has two major kinds of photosynthetic pigments: phycobilisomes

(phycobilins) that absorb green light and chlorophylls that absorb red and blue light.

Mitochondrion

Peroxisome

Endoplasmic reticulum

Lysosome

Endosome

A student performed an experiment and obtained measurement data as shown in table.

Note: light intensity remained constant during the experiment.

Light quality Photosynthetic oxygen evolution rate
Blue light only 28

Green light only 65

Red light only 47

Blue and green 150

Blue and red 73

Green and red 146

23



Which of the following is/are NOT correct? (2 points)
(1) Blue light absorption was less efficient in photosynthetic electron transfer
because the blue light is mostly absorbed by chlorophyll b.
(2) Red light is more efficiently absorbed by chlorophyll than blue light.
(3) An enhancement effect, caused by the simultaneous excitation of the two
photosystems, is observed in this experiment.
(4) It is predicted that more overlapping is present in the long wavelength region
than in the short wavelength region between phycobilisome absorption

spectrum and chlorophyll absorption spectrum.

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

D. 1,2
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33. The figure below shows the nitrogen cycle. Complete the table below according

to the information provided. (1 point)

| Nitrogen in atmosphere {szJ

Decomposers (aerobic
and anaerobic
bacteria and fungi)

O

B C

Bacteria:

Answer:
A through E. Note: there could be more
than one correct answer

(1) Able to form nodules with plants

(2) Able to denitrify

(3) Able to nitrify

(4) Able to use ammonium as energy
source

(5) Able to fix nitrogen from air
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34.

A researcher found that seeds from a plant could inhibit the growth of some fungi.
He isolated some substances from the seeds and performed analyses. The figure
below is the result. He also ran a regular SDS-gel electrophoresis that separated

molecular standard proteins from 14 kDa to 100 kDa.

Relative fungal growth

100 -

(%)

U
=
I

1 2 34 5 6 7 8
Treatment

Treatment 1: no addition of the substance.
Treatment 2: addition of the substance.
Treatment 3: addition of the substance that was treated with B-mercaptoethanol
(BME)
Treatment 4: same as treatment 3 except that BME was removed before addition of
the substance to the fungal culture.
Treatment 5: the substance was treated at 80°C for 20 min before the addition to the
fungal culture.
Treatment 6: the substance was treated at 80°C for 20 min in the presence of BME
before the addition to the fungal culture.
Treatment 7: the substance was treated with trypsin.

Treatment 8: only trypsin was added to the fungal culture.
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He found no protein could be detected in this molecular mass range with Coomassie stain
(a protein stain) even though the substance(s) showed Coomassie binding in solution.
The substance(s) is colourless, but had a strong absorption in the UV region. Which of

the following is/are correct? (2 point)

(1) The substance(s) contains protein

(2) The substance(s) has a disulphide bond that is important to its function
(3) The substance(s) is stained poorly with Coomassie blue

(4) The substance(s) is a protein with molecular mass smaller than 14 kDa.

(5) The substance(s) is not resistant to trypsin treatment.

A. 1,2,3,4,5
B. 1,2,4

C. 1,3,4

D. 1,4

E. 1,5

35. Calculate the pl (isoelectric point) value of aspartic acid. Its pK; is 2.09, pK; is
3.86, pKs is 9.82. (1 point)
A. 5.26
B. 2.98
C. 596

D. 6.84
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36. When we refer to a plant as a “short-day plant”, the exact meaning is: (1 point)

A. The plant flowers in winter

B. The plant flowers when day is shorter than 12 hours

C. The plant flowers only in the equator area

D. The plant flowers when night is longer than its own critical night length

E. AandD

37. Which of the following is the photoreceptor that responds to day-length? (1 point)
A.  Chlorophyll
B.  Carotenoids
C. Cytochrome
D. Phytochrome

E. Retinal

38. Which of the following statements is correct? (1 point)

A. A flower is a reproductive organ

B. A flower lacking any of sepal, petal, stamen or carpel is an imperfect flower
C.  Most grasses have imperfect flowers

D. Floral parts in all angiosperms are arranged as four whorls

E.  Floral parts are sequentially initiated at the floral meristem
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39. One of the means to prevent self-fertilization in plants is self-incompatibility. Which
of the following statements is/are TRUE about self-incompatibility? (1 point)

(1) The plants that show self-incompatibility have a unique stigma structure.

(2) The flowers of the plants that show self-incompatibility only produce
pollen when stigmas fail to develop.

(3) Self-incompatibility is analogous to the animal immune response in that
both have the ability to distinguish the cells of “self” from those
of “nonself”.

(4) Pollen from one plant will only develop a pollen tube on its own stigma if
a pollen from another plant is present on the stigma.

(5) Pollen from one plant will develop a pollen tube on its own stigma, but
will not be able to fertilize the egg.

A 1,2

B. 3,4,5
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40. Where do you find cells that undergo meiosis in plants? (1 point)
A. In the shoot apical meristem
B. In the pollen
C. In embryo sacs
D. In the corolla

E. In the ovule

41. Which of the following structures of plants consists of haploid cells? (1 point)
A. Sporophytes
B. Sporocytes
C. Sporangia
D—Tepetum

E. Gametophyte

Questions 42-45. Algae play very important roles in ecosystems. They are also diverse

in pigmentation.

42. Red algae differ from green algae and brown algae in that (1 point)
A. Red algae produce agar
B. Red algae do not produce chlorophyll a
C. Red algae do not have sexual reproduction
D. No unicellular red alga has been found

E. Red algae do not produce flagellated cells in their life cycle.
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43. Dinoflagellates are a group of algae. Their pigments are similar to brown algae.

Therefore, the pigments of a typical dinoflagellate are similar to: (1 point)

A. Pigments of Chlamydomonas
B. Pigments of Volvox

C. Pigments of a diatom

D. Pigments of a red alga

E. Pigments of blue-green algae

44. According to their pigmentation, which algal group would be most likely to perform

photosynthesis in deepest water? (1 point)

A. Red algae

B. Green Algae
C. Brown algae
D. Golden algae
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45. Seaweeds are large marine algae and they play very important role in marine

ecosystems. Which of the following is/are NOT true about seaweeds? (1 point)

(1) Most seaweeds are brown algae.

(2) Diatoms can sometimes be large enough to be included as seaweeds.
(3) Seaweeds have complicated structures such as leaves.

(4) Seaweeds live in deep water

(5) They use their holdfast to absorb nutrients

A. 1,2,3,4,
B. 2,3,4,5,
C. 1,3,4,5,
D. 1,2,4,5

E. 1,2,3,4,5

46. Apoptosis was first described in nematodes and was later found to be present in
many organisms. Which of the following is NOT true about apoptosis? (1 point)
A. Tt was discovered by cell lineage analysis of nematodes
B. Itis a critical process in animal development.
C. Itis controlled by a single gene
D. Itis found in insects

E. Proteases and nucleases participate in apoptosis.

32



47.

48.

After synthesis, proteins are transported either by non-vesicular transport or by
vesicular transport. Answer A for vesicular or B for Non-vesicular to indicate

how each of the proteins indicated in the table is transported. (0.2x9, 1.8 points)

Proteins:

Answer A or B

1. cytoskeletal proteins

2. Mitchondrial proteins

3. Lysosomal proteins

4. Nuclear proteins

5. Cytoplasmic enzymes

6. integral plasma membrane

(cell surface) proteins

7. secreted proteins

8. Chloroplast proteins

9. Peroxisomal protein

point)

A. Itisinitiated by opening of voltage-gated potassium channels

B. Itisregarded as a regenerative response

C. Itisregarded as an all-or-nothing response

D. It does not reduce in magnitude with space or time

E.  Itis characteristic of transmembrane potential changes that occur in

most axons.

An action potential in neurons is characterized by all of the following except that (1
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49. The resting potential in most neurons is primarily due to the membrane permeability
of (1 point)

A. Calcium

B. Chloride

C. Sodium

D. Potassium

E. Magnesium

50. Which of the following cell cycle phases is usually the shortest in duration? (1 point)
A. G
B. Go
C.G;
D.S

E.M
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51. Which of the following is/are often used for protein purification? (1 point)
(1) Gel filtration chromatography
(2) Ion exchange chromatography
(3) Salt precipitation
(4) SDS-electrophoresis

(5) Substrate affinity chromatography

A. all of the above
B. 1,2,3,4,
C. 1,2,4,5
D. 1,2,3,5

E. 2,3,4,5

52. Which of the following is/are important in ATP synthesis? (1 point)
(1) P700
(2) P680

(3) P450

E. 1,2,3
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53. Which of the following statements about mRNA is correct? (1 point)
(1) All mRNA has a cap at its 5 end
(2) All mRNA has a poly A tail at its 3’ end
(3) Its synthesis is performed by RNA polymerase
(4) The stability of mRNA regulates abundance of the protein it encodes.
(5) The codons on mRNA pair with anti-codons of tRNA through A-T, G-C

hydrogen bonds

A 1,2,3, 4,
B. 3,4,5,

C. 1,2,

54. Which of the following about tRNA is/are correct? (1 point)

(1) There are stem-loop structures

(2) It consumes ATP in synthesis of aminoacyl tRNA

(3) tRNA is synthesized by RNA polymerase 111

(4) tRNA is synthesized as a precursor and was processed before it is
functional.

(5) Although the theoretical number of tRNA molecules is 61, the actually
number of tRNA molecules in most of the cell is smaller, partially because

some anticodons can recognize more than one codon.
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A 1,2,3

B. 1,2,4

C. 1,2,5

D. 1,2

E. 2,3

,37 43 5)

4,5

55. Which of the following is/are NOT true about the Freeze-fracture method in electron

microsco

D. 45

py? (1 point)

(1) Low temperature is used to weaken hydrogen bonding.

(2) It is often used to observe structures within membrane.

(3) Particles observed on fractured faces are often liposomes

(4) Both eukaryotic and prokaryotic cells can be observed with this
method

(5) This method actually observes a replica of the specimen.

37



Questions 56-57. Yeast is one of the ideal organisms for the study of cellular,

developmental and genetic processes. It can grow either on fermentable or non-

fermentable carbon sources. With this property, people can isolate and analyze different

yeast mutants associated with certain functions of subcellular organelles.

56. When the yeast mutant cannot grow on oleate (a long chain fatty acid), the mutant has

a defect in which organelle? (1 point)

A.

Mitochondria
Lysosome
Peroxisome
Nucleus

Endoplasmic reticulum

57. When a yeast mutant cannot grow on glycerol, the mutant has a defect in which

organelle? (1 point)

A.

Mitochondria
Lysosome
Peroxisome
Nucleus

Endoplasmic reticulum
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58. Which of the following is NOT a factor influencing membrane fluidity? (1 point)

A. Number of double bonds in the lipids

B. Temperature

C. Flip-flop movement of lipids

D. Cholesterol

Questions 59-61 are about food digestion in the mammalian digestive system.

59. Which of the following is NOT involved directly in protein digestion? (1 point)

A.

Trypsin
Dipeptidase
Aminopeptidase
Carboxypeptidase

Enteropeptidase

60. Which of the following enzymes is NOT functionally present in small intestine? (1

point)

. Nucleases

Lipase
Chymotrypsin
Pancreatic amylases

Pepsin
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61. Many hormones are involved in food digestion and absorption. Please match the

functions to the appropriate hormones. (1 point)

A. Regulation of blood sugar
B. Stimulation of bicarbonate release
C. Stimulation of the gallbladder to contract and release bile

D. Stimulation of secretion of gastric juice.

Hormones Fill your answer

1. Cholecystokinin

(CCK)

2. Gastrin

3. Secretin

4. Insulin

Questions 62-63. Flowering is one of the most sophisticated processes in plants. By
analysis of flowering mutants and through other studies, researchers proposed an ABC
model (hypothesis) to explain gene regulation of flower structures. Three classes of

genes are involved: class A, class B and class C.



Active BB
genes: AACC

Whorls:|1(2(3|4

Carpel
Stamen I:,OPetaI

Sepal
Wild type

In this model, a sepal is produced when gene A is active, a petal is produced when genes
A and B are active; Stamen is produced when genes B and C are active and a carpel is
produced when gene C is active. When gene A is missing, gene C takes its place and

when gene C is missing, gene A takes gene C’s place.

62. According to the ABC model, which of the following mutants will produce the

phenotype shown below? (1 point)
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A. A mutant lacking gene A
B. A mutant lacking gene B
C. A mutant lacking gene C
D. A mutant lacking genes A and B

E. A mutant lacking genes B and C

63. It has been demonstrated that Genes A, B and C encode transcription factors. Which

of the following is NOT a property of transcription factors? (1 point)

A. DNA-binding

B. Interaction with other proteins
C. Degradation by protease

D. RNA binding

E. Participation of other gene regulation

64. PCR (polymerase chain reaction) is one of the most powerful methods in molecular

biology. Which of the following is/are NOT true about PCR? (1 point)

(1) Primers are needed in PCR
(2) A DNA polymerase that can tolerate high temperature is needed in PCR
(3) ATP is needed in PCR

(4) A DNA template is needed in PCR
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D. 1,3,

E. 2,4

65. Nitrogenous wastes of animals are released to their environments in different

forms. Which of the following statements is/are true about animal nitrogenous wastes?

(1 point)
(1) Urea is excreted by many marine fishes.

(2) Ammonia is so toxic that it is rarely excreted as nitrogenous waste by any

animals

(3) The animals in dry environments could excrete uric acid

(4) The form of nitrogenous waste is often an adaptation to animal habitats.

A. 1,2,3,4
B. 1,4,

C. 1,2,4
D. 3,4

E. 1,3,4
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66. Among the nitrogenous wastes, urea, uric acid and ammonia the order of toxicity

is: (1 point)

A. Ammonia > uric acid > urea
B. Urea > ammonia > uric acid

C. Uric acid > urea > ammonia

D. Ammonia > urea > uric acid

Question 67-69. Equilibrium dialysis is a method often used to determine the
dissociation constant Kp, for a ligand-binding protein. In this method, a protein at a
known concentration is put into several dialysis tubes and each dialysis tube
containing the protein is dialyzed against solutions containing the ligand at various
ligand concentrations. Because the protein cannot move across the dialysis tube
membrane while the ligand can, the ligand is “trapped” by the protein inside the
dialysis tube and it creates a higher concentration of the ligand in the dialysis tube
than that outside the dialysis tube. The dissociation constant of the ligand can thus be

determined according to the following formula:

_IML]
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Where [M] is the concentration of free protein (no bound ligand) in the dialysis
tube, [L] is the concentration of the ligand and [ML] is the concentration of the
protein with bound ligand. Therefore, Kp is the ligand concentration when [M]

equals [ML]. [M1]=[M] + [ML].

Where [Mr] is the total concentration of the protein

The table below shows the measurement results of a calcium-binding protein.

The protein has a molecular mass of 20 kDa and the concentration of the protein

in equilibrium dialysis is 1 mg.ml™.
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Calcium concentration in | Calcium concentration | [M]/[Mr]
dialysis solution (LM) in dialysis tube (UM)
20 30

50 68

100 129

200 237

400 442

600 647

1000 1050

1500 1548

2000 2049

Please calculate the values of [M]/[Mr] at each concentration and plot the data
(Calcium concentration in solution vs [M]/[Mt]) on the plotting (graph) paper

shown below.



67. How many calcium ions does one protein molecule bind? (1 point)

E. It cannot be determined



68. What is the Kp, of the protein? (3 point)

A. 30 uM
B. 78 uM
C. 95 uM
D. 104 uM

E. 200 uM

69. There are two calcium-binding proteins, Protein X and Protein Y. If Protein X
has a Kp of 250 nM and Protein Y has a Kp of 400 nM, which of the following

is/are NOT correct? (2 point)

(1) Protein X binds calcium more tightly than Protein Y.

(2) Half of Protein Y will have bound calcium at the concentration of 400 nM.

(3) It is more difficult to release the bound calcium from Protein Y.

(4) When Protein X and Protein Y are mixed at equal molar concentration,
more Protein X will have bound calcium than Protein Y at a calcium
concentration of 250 nM.

(5) When Protein X and Protein Y are mixed at equal molar concentration,
equal amounts of Protein X and Protein Y will have bound calcium at a

calcium concentration of 400 nM.
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A. 1,2,5
B. 2,4,
C. 3,4
D. 4,5

E. 3,5

70. Which of the following are amniotes? (1 point)
(1) Bony fishes (Osteichthyes)

(2) Reptiles (Reptilia)

(3) Cartilagenous fish (Chondrichthyes)

(4) Jawless fish (Agnatha)

(5) Mammals (Mammalia)

(6) Amphibians (Amphibia)

(7) Birds (Aves)

A.1,4,6,7
B.2,3,5
C.2,5,7
D.2,4,5,6
E.2,5,6,7
F.4,5,6,7

G.5,6,7
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71. The figure below shows schematic structures of an amniotic egg. Please name the
structures labelled by numbers 1 through 7. (1 point)

A.amnion B.embryo C. allantois D. chorion. E. yolk sac. F. gut G. allantois cavity

Answer
A-G

N NN [W|N |~

72. Fill in the appropriate answers based on the functions of the structures shown in the

figure above (question 71). (1 point)

Answer:

Main Function A-G

(1) It protects the embryo in a fluid-
filled cavity that prevents dehydration.

(2) It provides nutrients for the embryo

(3) It functions as a disposal cavity for
metabolic wastes

(4) It is rich in blood vessels and it
forms a sac for collecting waste
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Questions 73-74. Compare 4 different invertebrates:

(1) Spider
(2) Grasshopper
(3) Millipedes

(4) Shrimp

73. Fill in the appropriate answers according to the following descriptions. (1 point)

A.

B.

C.

1 pair of antennae, 3 pairs of legs

1 pair of antennae, more than 4 pairs of legs
2 pairs of antennae, 4 pairs of legs

2 pairs of antennae, more than 4 pairs of legs

No antennae, 3 pairs of legs

No antennae, more than 3 pairs of legs

Answer: A-F

(M

2

€))

4)

Answer
A-F

Q)

2)

3)

4)

fonN




Questions 75-84. The figure below is a diagram of the ultra-structure of a cell..

75. If you are provided with two electron microscopic pictures, one from pancreas gland
cells and the other from endothelial cells from the proximal tubule of a kidney
nephron. Which of the structure shown in the figure will be more developed in the

pancreas gland cell? (1 point)

Answer: choose one from A through G.
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76. As the cells grow, the surface area of each cell increases. Which structure is the

location where the lipids are synthesized for plasma membrane (cell surface)

synthesis? (1 point)

Answer: choose one from A through G.

77. If you treat the cells for a short period of time with *H-Uracil followed by detecting

the labelled cellular structure with autoradiography, which structure will have the

highest concentration of silver grains (strongest labelling)? (1 point)

Answer: choose one from A through G.

78. Which structure is assembled in the nucleus and then transported to cytoplasm?

(1 point)

Answer: choose one from A through G.

79. Erythropoietin (EPO) is hormone that stimulates production of erythrocytes. EPO is

a highly glycosylated protein which can be secreted. Which structure would be

responsible for the initial synthesis of EPO? (1 point)

Answer: choose one from A through G.
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80. Which structure would be the site for initial glycosylation of EPO? (1 point)

Answer: choose one from A through G.

81. Which structure would be the site for final glycosylation of EPO? (1 point)

Answer: choose one from A through G.

82. Which structure is essential for the transport of EPO inside the cell? (1 point)

Answer: choose one from A through G.

83. The receptor for EPO is a membrane bound protein. Which structure is responsible

for EPO’s receptor synthesis? (1 point)

Answer: choose one from A through G.

84. Which structure has the ability to synthesize some proteins that are not encoded by

nucleus. (1 point)

Answer: choose one from A through G.
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Questions 85-92. Sex determination in fruit flies and mammals are both XY type, that is,

XX leads to female and XY leads to male.

85. Some organisms have abnormal sex chromosomes such as XO (only have one X
chromosome) or XXY (extra X chromosome). The most likely cause of the
abnormal sex chromosome is: (1 point)

A. An error occurred in mitosis of the fertilized egg.
B. Gene mutation
C. An error occurred in meiosis during gamete formation.

D. Sex chromosomes in gametes are either lost or doubled in fertilization.

86. In organisms with XXY chromosome type, there is an extra X chromosome. How do

you most conveniently determine if this X chromosome is from sperm or egg? (1 point)

A. Karyotype
B. Insitu hybridization
C. RFLP (Restriction fragment length polymorphism)

D. DNA sequencing
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87. In mammals, XO leads to female and XXY leads to male. In fruit flies, XO leads to

male and XXY leads to female. Which of the following is NOT correct? (1 point)

A. The Y chromosome in mammals is necessary for formation of a male
organism.

B. The Y chromosome in mammals is required for the sex organ
development.

C. The Y chromosome in fruit flies is not functional.

D. The number of X chromosomes in fruit flies impacts on sex

determination.

88. In mammals with abnormal sex chromosomes, the number of individuals with XO
chromosome type is far fewer than the number of individuals with the XXY

chromosome type. It is therefore predicted that: (1 point)

A. The individuals with the XO chromosome type are less capable of surviving than
those with the XXY chromosome type.

B. The individuals with XO chromosome type are less capable of reproducing than
that with XXY chromosome type.

C. The difference is related to gender of the individuals (XO leads to female and
XXY leads to male).

D. None of the above.
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89. In both fruit flies and mammals, XX leads to female and XY leads to male. The gene

products encoded by two X chromosomes of female individuals are nearly identical to

those encoded by one X chromosome of male individuals. This is accomplished by

gene dosage compensation. In mammals, it is accomplished by converting one X

chromosome into a Barr body (X inactivation). Which of the following about the Barr

body is/are correct? (1 point)

(1)
2
3)
“4)
)

Only normal female individuals have Barr bodies.

Only normal male individuals don’t have Barr bodies.

Barr bodies can always be used to determine gender of human beings.

The maximum number of Barr bodies is one

The number of Barr bodies equals the number of X chromosomes
minus one.

,3,5
5

b

moOw
_ o BN =

4,5

90. No Barr body can be observed in normal female fruit flies because (1 point)

. The X chromosome of fruit flies is too small
. There is no mechanism of dosage compensation in fruit flies
. There is no X inactivation in fruit flies

. Heterochromatin is difficult to detect in fruit flies.
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91. The fur color of cats is determined by genes on the X chromosome. X* is the
dominant allele for orange fur, while X" is the recessive allele for black fur. Which of the
following is true about the fur color of the offsprings from a X*X* female cat and X*Y

male cat? (1 point)

A. They are all orange

B. All the female are orange and half the male are orange

C. Regardless of sex, half are orange, the other half have fur that is a mosaic of
orange and black.

D. Those with mosaic fur are all female.

92. One of the genes controlling sweat glands in humans is located on the X chromosome.
Two twin sisters show different phenotypes of the sweat gland. One has no sweat
glands on her left arm while the other has sweat glands on her left arm. Which of the

following statements is/are TRUE? (1 point)

(1) The twins cannot be identical.
(2) They both are heterozygous for the gene.
(3) The reason for the different phenotype is random X inactivation.

(4) X inactivation must occur after the first division of the zygote.
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A. 1,2,3,4
B. 1

C. 2,3

D. 3

E. 2,3,4

93. Mycorrhizae are symbiotic associations of fungi and plant roots. Which of the

following is/are TRUE about mycorrhizae? (1point)

(1) They are often harmful to plant roots while beneficial to fungi.
(2) They are often beneficial to plants but harmful to fungi
(3) They are helpful for plants to absorb water and minerals.
(4) They could even help the older root region above the root hair area to supply
minerals to plants.
A.1,3,4
B.2,3,4
C.3,4

D.3
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94. Complete the following sentence: Stomata of a plant open when guard cells (1point)
A. accumulate water by active transport.
B. sense an increase in CO; in the air spaces of the leaf.
C. become more turgid because of an influx of K', followed by the osmotic entry of
water.

D. sense that water content of the whole plant is low.

95. Which of the following processes of plants could be regulated by phytochrome?
(1point)

(1) seed germination

(2) flowering

(3) shoot elongation

(4) open and closure of stomata

A.1,2,3,4

B.1,2,3

C. 1,2

D.1

96. If N represents population size, r represents the difference in per capita birth rates and

death rates, K represents the carrying capacity, t represents time, which of the

following equations best describes logarithmic growth of the population? (1point)
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98. Which of the following ecosystems has the lowest primary production per square

meter? (1point)
A. a salt marsh
B. an open ocean
C. a grassland

D. a tropical rain forest
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99. Which of the following is/are true about Archaea and Eubacteria? (1point)
(1) They don’t have a nuclear envelope
(2) They both have branched chains in membrane lipids
(3) They have one kind of RNA polymerase
(4) They have circular chromosomes.
A 1,2,4
B. 1,4

C.2,3

D.1,2,3
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101. Chlorophyll a is involved in both light energy absorption and initial electron transfer

of photosynthesis. Which of the following are true about the chlorophyll a? (1point)

(1) The position of chlorophyll a in photosystems has a strong influence on the
function of chlorophyll a.

(2) Chlorophyll a in the photosynthetic reaction center is chemically modified so that
it performs initial electron transfer.

(3) Part of chlorophyll a is structurally related to the heam group found in hemoglobin.

(4) Part of chlorophyll a is structurally related to carotenoids.

A.1,2,3,4

102. In measurement of photosynthetic electron transfer, intact chloroplasts are isolated
and used to estimate electron transfer rates under different conditions. Which of the

following is CORRECT? (1point)

A. Addition of an uncoupler leads to an increased rate of electron transfer.

B. Cyclic electron transfer starts only when linear electron transfer is inhibited.
C. ATP synthesis could only be observed with continuous light illumination.

D. Oxygen evolution by chloroplast suspension is absolutely dependent upon the

presence of CO,.
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103. The figure shown below is a diagram of an evolutionary tree. Which of the

following statements about evolution are true and deducible from the figure? (2 points)

photosynthetic
bacteria

chloroplasts i
! mitochondria

archaebacteria ” eubacteria I |&I"IﬁBFOD1C ancestral eucaryote

S

| ancestral procaryote l

other bacteria

plants animals fungi-

TIME

B1998 GARLAHD PUBLISHING

(1) All eucaryotic cells contain mitochondria.

(2) Symbiosis of the eucaryotic ancestor with autotrophic cells preceded the symbiosis
with the cell taking advantage of the oxidative metabolism.

(3) There is a common ancestor of eubacteria and eukaryota, archaebacteria are a group
with unique and independent origin.

(4) The ancestral eukaryote was anaerobic.

(5) None of the recent photosynthetic bacteria are related to the chloroplasts.

PTO

66



(6) Mitochondria and chloroplasts have similar genomes.
(7) Mitochondria are present in the cells of the plants, animals and fungi.

(8) Fungi lost chloroplasts during evolution.

(9) Bacteria are a highly homogenous group of organisms which showed rapid

diversification of their genomes and metabolisms during the last billion years.

(10) Chloroplasts and mitochondria are results of independent endosymbiotic events.

A 1,2,5
B.3,4,7
C.4,7,10
D. 6,8, 10

E.4,9,10
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105. The Siamese cat is an example of an animal with melanin synthesized in both sexes
mostly at the body extremities. That makes snout, ears, tail and feet much darker
than the rest of the body. Explanation of this type of the body coloration is that:

(1 point)

A. Only at the body extremities the enzyme tyrosinase (responsible for the synthesis
of the melanin) is synthesized.

B. The only places where one of the X chromosomes that have the dominant gene of
the tyrosinase is NOT inactivated

C. Melanin is synthesized only in the colder parts of the body because the Siamese
cat has a temperature sensitive gene for the enzyme producing melanin.

D. Melanocytes are localized only at the snout, ears, tail and feet — the rest of the
body lacks melanocytes.

E. The body extremities are more exposed to the UV-radiation which stimulates

production of the melanin.
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106. Retinoblastoma (Rb) and p53 genes are examples of anti-oncogenes (tumour
suppressors). Which of the following statements is TRUE? (1 point)
A. Mutation in the p53 gene (when p53 lost its regulatory function) can stop the cell
cycle.
B. Overproduction of the Rb protein in the retina can cause cancer.
C. Cells with a mutated p53 gene are predisposed to malignancy.
D. Cells with a mutated Rb gene are resistant to malignancy.
E. Various viruses incorporated homologs of the p53 and Rb genes into their genomes

and use these proteins for the transformation of the host cell.

107. The extracellular matrix is responsible for the mechanoelastical properties of the
tissues. Which of the following molecules is NOT a component of the extracellular
matrix: (1 point)

A. elastin

B. cytokeratin
C. laminin

D. collagen

E. chondroitin sulphate
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109. Algae were supplied with a radioactive isotope of Carbon, '*C, and allowed to
photosynthesise. After a period of time, the light was switched off and the algae
were left in the dark. The graph shows the relative amount of some radioactive

labelled compounds over the period of the experiment. (1 point)

relative amount
of radioactive
labelled compound

Which line represents the amount of glycerate 3-phosphate (3GP), ribulose biphosphate
(RuBP) and sucrose formed? (1 point)

Fill out the correct letter of the line in the correct box.

Compound Line

(1) 3GP

(2) RuBP

(3) Sucrose
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110. Methylene blue acts as a hydrogen acceptor. It is blue in its oxidised state, but goes

colourless when it is reduced by accepting hydrogen atoms. (1 point)

Methylene blue + hydrogen — reduced methylene blue
(blue) (colorless)

A student wishes to investigate this reaction, he prepares four test tubes as shown below:

Tube A |Tube B |Tube C |Tube D
Distilled water - 2 ml 2 ml 2 ml
Glucose solution 2 ml 2 ml - 2 ml
Methylene blue solution 1 ml 1 ml 1 ml -
Yeast solution 2 ml - 2 ml 2 ml

All tubes were incubated at a temperature of 30 °C. The colour was recorded at the start

and after intervals of 5 and 15 minutes. The results are shown in the following table.

Colour of content Tube A Tube B Tube C Tube D

At start Blue Blue Blue colourless
After 5 minutes colourless | Blue Blue colourless
After 15 minutes colourless | Blue Pale blue | colourless

Which test tube can be characterized as a control in this investigation and which test tube

generates an irrelevant (useless) result? (1 point)

Fill out the correct letter below
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Tube

(1) Control

(2) Useless

111. Morgan crossed Drosophila of two known genotypes, BbVv x bbvv, where B, the
wild-type (grey) body, is dominant over b (black body) and V (wild-type wing) is
dominant over Vv (vestigial, a very small wing). Morgan expected to see four
phenotypes in a ratio 1:1:1:1. But he observed:

Wild type: 965
Black vestigial: 944
Grey vestigial: 206
Black normal: 185
These results were explained by assuming linkage of alleles together with genetic
recombination (crossing over).
In this particular example the recombinant frequency (defined as the ratio of
recombinants in relation to the total offspring) is: (1 point)
A. 0.205
B.0.170
C.0.108
D. 0.900

E. 0.080



112. 70% of the population of Beijing is able to taste phenylthiocarbamide. The ability to

What percentage of the offspring of 'tasters' will be non-tasters? (2 points)

Questions 113-116. Wild type individuals of Drosophila have red eyes and straw-

taste (T, taster) is dominant over the inability to taste (t, non-taster).

A.25%

B. 15%

C. 13%

D. 20%

E. 7.5%

coloured bodies. A recessive allele of a single gene in Drosophila causes glass eye and a

recessive allele of a different gene causes ebony body.

A student crosses pure breeding wild type flies with pure breeding flies having glass eye

and ebony body and the resulting F1 flies showed all the wild type phenotype for both

features. On crossing the F1 flies among themselves the student expect a 9:3:3:1 ratio but

the results are not like that. The actual offspring showed:

Eye Body Number of flies in F2
Wild Wild 164
Wild Ebony 37
Glass Wild 59
Glass Ebony 28
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There are two possibilities:
- The differences from 9:3:3:1 are coincidental (null hypothesis accepted).

- The differences do not occur by coincidence (null hypothesis rejected).

You are required to check this applying the y* (chi square) test.

For this situation, e.g. degree of freedom, the following diagram with ¥ values should be

used:

chi-square significance levels

p (%)

chi-square
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Question 113. The calculated % is? (3 points)
A. 10.11
B.2.84
C.14.33

D. 11.40

Question 114. Indicate the degree of freedom (df) for this test: (1 point)
A.2
B.3

C. 4

Question 115. Determine the probability that the deviation of the observed results from
expected results is due to chance alone. (1 point)
A. About 1%
B. About 2%
C. About 5%

D. About 8%
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Question 116. To explain the observed deviation of the 9:3:3:1 ratio the student suggested

some possibilities.
(1) linkage of both the alleles
(2) crossing over

(3) incomplete dominance

Which combination of suggestions is the correct explanation? (1 point)

A 1,2
B.1,3
C.2,3

D.1,2,3

117. Which of the following diagram shows the correct representation of the urea content

urea conc

urea conc,

in the urine of a person on hunger strike, who then died. (1 point)

urea conc.

A

urea conc.
urea conc

-
=
-~

time time time

‘é.

-
-
-

urea conc
urea conc.

time time time
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118. Wilhelm von Osten gave performances with his horse called smart Hans. He stated
that he taught his horse to make calculations. But in fact this isn’t true at all. He had
taught the horse to respond to his hidden but triggering signals. As a result the
horse made the desired movements: swinging the correct number of times with his
foreleg. After that the horse got some reward.

What kind of learning behaviour is this? (1 point)

A. adaptation
B. conditioning
C. habituation
D. imitation

E. imprinting
F. insight

G. Fixed action pattern
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119. A snail crawling across a board will withdraw into its shell when you drop a marble

on the board. Repetition of dropping marble will lead to a weaker withdraw action

and in the end the snail will ignore the marble dropping. Which of the following

terms do apply for the disappearance of the withdraw action? (1 point)

(1) adaptation

(2) conditioning

(3) habituation

(4) imprinting

(5) insight

(6) learned behaviour
) ritualisat
)-triakand

A 1,3

D. 4,5
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120. Bonsai trees need water with a very low lime content. Which types of water could

be used to water them? (1 point)

(1) Carbonated mineral water

(2) Rain water

(3) Tap water with high water hardness

(4) Tap water with high water hardness treated by leaving it over night with a
mix of peat and crushed stones and filtrating it before use

(5) Molten snow

A 1,5
B 25
cC 1,3
D 4,5
E 2,45

121. Observe the diagrams 1 to 4 representing cross sections of the ovaries of different
flowers.
Match the numbers in front of the placentation type (A-D) with the corresponding

diagram.
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A. Axile placentation.
B. free central placentation.
C. Marginal placentation.

D. Parietal placentation.

Match the number with correct placenta type. (1 point)

type Answer

1

2
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122. Which curve shows the correct time course of the production of saliva in a human

after the intake of citric acid? (1 point)

A A
B C
Level of
Saliva
Produced D
E
Time

Questions 123-125. The behavior of eight Humboldt penguins (Spheniscus humboldti) is
investigated in a larger group of penguins in a zoo enclosure. The animals can be
distinguished by the marks or their individual pattern of black dots on their white thorax.
To document the relationship between penguins, their nearest neighbor (closest animal in
the enclosure) was recorded in short time intervals during day time in a period of several
weeks. The table shows the relatively stable mean values for the frequency of neighbors

for the four male (M1 — M4) and four female (F1 — F4) penguins.
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M2 2
M3 5
M4 1
F1 0
3
7

F2
F3
F4 | 77
) 95 98 89 98 96 93 93 92

M2 4
M3 8
M4 2
1
4

F1
F2
F3 11
F4 60
hX 90 99 80 99 94 97 84 89

During the following years these values tended to remain the same.

123. Analyze the tables and determine the mating system of the Humboldt penguins.

(1 point)
A. promiscuity
B. polyandry
C. polygyny

D. monogamy

95
98
89
98
96
93
93
92

90
99
80
99
94
97
84
&9
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124. Which is the most common polygamous relationship in these penguins? (1 point)
A. promiscuity
B. polyandry
C. polygyny

D. monogamy

125. Which group of animals do the penguins belong to? (1 point)

A. Ratitae (birds with flat breast and weak breast muscles)
B. Carinatae (birds with strong breast muscles)

C. Neither, they are not birds

126. The substrate(s) of RUBISCO is (are): (1 point)

(1) Phosphoenolpuruvate (PEP)

(2) Ribulose-bis-phosphate (RuBP)
(3) Oxaloacetic acid (OAA)

(4) Phosphoglyceric acid (PGA)
(5) Carbon dioxide (CO5)

(6) Phosphoglyceraldehyde (GAP)

(7) Oxygen (O2)
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A 1,2,5
B. 1,5
C.2,5
D.1,2,6

E.2,5,7

127. The diagram shows a section through a mammalian ovary. The numbers indicate
different stages of development. (1 point)

Choose the correct sequence of numbers in which the structures develop.

A.1,2,3,4,5
B.5,4,3,2,1
C.5,2,4,1,3
D.5,2,4,3,1

E.2,4,1,3,5
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Questions 128-131. PKU and albinism are two autosomal recessive disorders, unlinked
in the human. If a normal couple produced a boy with both disorders and they want to

have the second child:

128. What is the chance of the second child having PKU? (1 point)
A.12
B. 1/4
C.2/3

D. 1/16

129. What is the chance of the second child having both traits? (1 point)
A.1/2
B. 1/4
C. 178

D. 1/16

130. What is the chance of the second child having either PKU or albinism? (1 point)
A. 172
B 3/4
C. 3/8

D. 3/16
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131. What is the chance of their having a normal child? (1 point)
A.1/16
B. 4/9

C.9/16

D. 6/16
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138. There are several types of human blood cells such as erythrocytes and monocytes.
They all come from stem cells. Which of the following is/are correct about the stem
cells of blood cells? (1 point)

(1) B cells come from lymphoid stem cells.

(2) T cells come from lymphoid stem cells.

(3) Erythropoietin stimulates production of erythrocytes from myeloid stem cells.
(4) Neutrophils and basophils are derived from the same stem cells.

(5) Lymphoid stem cells come from myeloid stem cells.

A 1,2,3,4,5
B. 1,2,3,4
C. 1,3

D. 1,2,4
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139. Which of the following role(s) do platelets play in the clotting process? (1 point)
(1) They help to form a plug for protection against blood loss.
(2) They release chemical signals for fibrin formation.
(3) They release chemical signals for reducing blood pressure.
A 1,2
B.1,2,3
C.2,3

D. 1,3

140. Which of the following is NOT involved in allergic response in human? (1 point)
A. Histamine.
B. Mast cell.
C. Plasma cell

D. Platelets.

141. There are several sensory receptors in human skin. Which of the following is
located deepest in the skin? (1 point)
A. Sensory receptor for pain.
B. Sensory receptor for cold.
C. Sensory receptor for heat.

D. Sensory receptor for strong pressure.
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142. A mutant zebra fish has a reduced number of hair cells in the neuromast of its lateral

line system. Which of the following will happen? (1 point)

(1) The mutant fish will not be able to detect depth of water.

(2) The mutant fish will swim slowly.

(3) The mutant fish could not detect the sound of its prey.

(4) The mutant fish will show impaired detection of water movement around its body.
A 1,2
B.3,4
C. 4

D.2,4

143. Hemoglobin is responsible for transporting oxygen from the lungs to the tissues.
The Bohr shift is one of the most important properties of hemoglobin. Which of the
following is NOT true about Bohr shift? (1 point)

A.Additional oxygen is bound by hemoglobin in the lungs when pH decreases.
B. Additional oxygen is released from hemoglobin at a lower pH.
C.CO, 1s involved in Bohr shift.

D.Bohr shift helps tissues to obtain more oxygen during exercise.
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144. Which of the following is/are NOT true about the difference in the digestive tracts of
carnivores and herbivores? (1 point)
(1) Carnivores usually have a bigger stomach.
(2) Carnivores usually have a shorter colon.

(3) Herbivores usually have a longer caecum.

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

Questions 145-148. Hemophilia and color blindness are X-linked recessive traits. When

a color-blind woman is married to a hemophiliac man,

145. What is the chance of their having a normal son? (1 point)
A. 50%
B. 0%, all their sons will suffer from color-blind
C. 0%, all their sons will suffer from hemophilia

D. It depends on the recombinant frequency.
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146. If their son was married to a woman whose mother was colour-blind and their father

was not colour-blind, what is the chance for them to produce a normal daughter?
(1 point)
A. 0%
B. 50%

C. 75%

D. 100%
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Questions 149-152. Huntington disease is a rare fatal disease. People with this disease
start to show symptoms in their 40’s. Peter’s father (John) has Huntington disease.
John’s father (Peter’s grandfather), who also had this disease, had 11 children (5 sons and
6 daughters). Among them, 6 (3 sons and 3 daughters) of them developed the disease and
five died from it.
149. How is the trait inherited? (1 point)

A. autosomal recessive

B. autosomal dominant

C. sex-linked recessive

D. sex-linked dominant

150. What is the possibility that Peter will also develop the disease? (1 point)
A. 50%
B. 25%
C. 75%

D. 67%
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151. Peter is married to a normal woman. What is the possibility that their first child will
eventually develop the disease? (1 point)
A. 50%
B. 25%
C. 75%
D. 67%

E. 0

152. If Peter’s mother-in-law died from the same disease, what is the possibility that their
first child will eventually develop the disease? (1 point)
A. 3/16
B. 4/16
C. 716
D. 9/16

E. 12/16

153. Trophic levels are indicated below with numbered lines in the flowchart. Write the
appropriate trophic level name in the space provided next to its number. Write

ONLY the letter of the trophic characteristic. (1 point)

NOTE: Left-hand circle in flowchart is Heat; right-hand circle in flowchart is To

detritivores.
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1. no answer required

sunlight
5. A. energy used in cellular respiration
B. secondary consumers
6. C. tertiary consumers
D. energy in wastes
7. E. primary producers

F. primary consumers
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154. Match the biome in the figure below with the appropriate plotted area (a, b, ¢, d, e, and

f) in the climograph. (1 point)

30
Annual 15
mean
temperature
(°C)

A

B

C D

100 200 300 400

Annual mean precipitation (cm)

arctic and alpine tundra
coniferous forest
desert
grassland

temperate forest

tropical forest

155. Referring to the action potential graph below, write the letter (from the graph) that

corresponds to the appropriate action potential action on the right of what is occurring at

that stage of the action potential. (1 point) Note, there could be more than one choice

for each question.
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+50

Membrane 0F

Potential
(mV) ol

-100

1. The membrane is unable
to respond to any further stimulation

regardless of intensity

2. Sodium gates close, and

potassium gates re-open

3. Both sodium and
potassium voltage-gated channels are

closed

4, Stimulus opening of

some sodium channels

156. Molting is a process observed in insects. Which of the following statements is/are

true? (1 point)

(1) The exoskeleton of insects is largely made of protein and chitin.

(2) The structure of chitin is similar to that of bacterial cell wall peptidoglycan.

(3) No enzyme has been found to digest chitin.

(4) Molting can be observed in all arthropods.

(5) The only place that is not covered by exoskeleton is the joints between the body

and walking legs.
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A 1,2,4,5

B. 1,4
C. 1,3,4,5
D. 1,5

157. The mechanism of molting has largely been revealed. The figure below is a diagram
of such a process. Boxes A, B and C represent 3 different growth hormones and molting

hormones. Fill in the answer boxes by choosing the correct letter. (1 point)
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Answer: A-C

1. brain hormone (BH)

2. juvenile hormone (JH)

3. molting hormone (MH)

158. The figure below shows 4 different circulation systems of vertebrates. From left to

right, these are the circulation systems of (1 point)

A. mammals, reptiles, amphibians, and fish, respectively.
B. fish, amphibians, reptiles, and mammals, respectively.
C. mammals, amphibians, reptiles, and fish, respectively.

D. mammals, amphibians, fish, and reptiles, respectively.

102



159. Match the numbers shown below with correct structures in the figure in question

above (question158). (1 point)

Answer

A-G

1 Sinus venosus

2. Atrium

3 Pulmonary vein

4 Pulmonary artery

5 Conus arteriosus

6 Right Atrium

7 Left ventricle
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Questions 160-162. The structure of a mammalian kidney is shown below.

0

m
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160. Match the following terms with the correct structures shown in the figure. (1 point)

1. collecting duct
2. glomerulus
3. distal tubule
4, Bowman's capsule
5. proximal tubule
6. ureter
7. afferent arteriole
Answer
A-G
1
2
3
4
5
6
7
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161. The substances that are reabsorbed in the proximal tubule is/are: (1 point)
(1) Na*
(2)Cr
(3) Water
(4) Glucose
(5) Amino acids
(6) Urea
A 1,2,3
B. 6,
C. 1,2,4,5,
D. 1,2,3,4,5

E. 4,5

162. In the kidney, ultrafiltration occurs in which of the following structures? (1 point)

(1) Nephrons

(2) Bowman’s capsule
(3) Proximal tubule
(4) Distal tubule

(5) Collecting duct
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B. 2,3,4,5
C. 3,4,5
D. 2,3,4

E 1,2,3,4

Questions 163-166. Sensory transduction by a taste receptor is shown in the figure below.
The sequential events of the transduction is labeled by numbers 1 to 7. A portion of the

cell is magnified. Structures A B and C are different channels
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163. Structure A which is responsible for event 3 is a (1 point)

A. Potassium channel

B. Calcium channel

C. Sodium channel

D. Neurotransmitter channel

E. Glycine channel

164. Structure C which is responsible for event 5 is a (1 point)

A.

B.

Potassium channel
Calcium channel

Sodium channel
Neurotransmitter channel

Glycine channel

165. Event 4 by structure B (1 point)

A.

B.

depolarizes membrane potential.

increases membrane permeability

transports more sugars molecules into the cell.

transports signal molecules into the cell so that the cell starts to

synthesize neurotransmitters.

transports precursor molecules of neurotransmitters into the cell so

that the cell can synthesize neurotransmitters.
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166. Which of the following statements is/are true about the action potentials shown as D
and E in the figure? (1 point)

(1) They were both recorded after and before sugar molecules were present,
respectively.

(2) They were recorded before and after sugar molecules were present,
respectively.

(3) The action potential observed after sugar reception is triggered by an
increase of calcium ions which stimulate neurotransmitter release.

(4) The action potential observed after sugar reception is triggered by an
increase of Potassium ions which stimulate neurotransmitter release.

(5) The action potential is recorded from taste sensory receptor cells.

D. 2,5

E. 2,4,5
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168. Both snake and weasel hibernate. Which of the following is correct? (1 point)

A. They will die when temperature decreases below the critical temperature.

B. Weasel will die when temperature decreases below the critical temperature.

C. Snake will die and weasel will wake up when the temperature decreases
below the critical temperature.
D. Weasel keeps low body temperature and slow heart rate during the entire

period of hibernation.
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170. Four quantity pyramids (total number of organisms) are shown below. Which is
representative for plant-aphid-ladybug (ladybird)? (1 point)

A B C D

171. Which of the following ecosystems has the highest net primary productivity? (1
point)
A. Tropical rain forest
B. Open ocean
C. Northern coniferous forest

D. Farm lands

172. The figure below shows the vertical distribution of some parameters (Chlorophyll,

Phosphate, Primary production and Temperature) in the North Pacific during summer.
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From left to right, letter a through letter d represent: (1 point)
A. Temperature, phosphate, chlorophyll and primary production
B. Chlorophyll, phosphate, temperature and primary production
C. Primary production, phosphate, temperature, chlorophyll

D. Phosphate, temperature, primary production and chlorophyll.

173. The length of a food chain in a food web is often quite short. Usually, the length is

shorter than 5 links. Which is mostly likely reason for the shortness of the food chain?

(1 point)

A. The population of final predator is often too large.

B. The primary producers can sometimes be indigestible.

C.  Only about 10% of energy in one link can be converted to organic matters in
next trophic level.

D. Wintertime is too long and low temperature limits primary productivity.
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