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Yacts A

Haiinyure onvH mpaBUIBHBIN OTBET M OTMETHTE €T0 B JIMCTE JJIS OTBETOB CJICAYIOIINUM

o0OpazoM:

Kropu Oyaer npoBepsiTh TOJBKO JIUCT JJI OTBETOB!

BbuoJiorus KjiaeTKku

Al. B xakux mporeccax y4acTBYIOT MUKPOTPYOOUKH B KIeTKe?

Konebanue kryruxos | /[Buikenune Ocmoperyasinust | JIBuaxeHue
U PECHHUYEK XpoMaTujg OopraHeJls1 B ;)KMBBIX
KJIETKAX
A. | na Ja Ja HET
B. | Her HET HET HET
C. | na na HET na
D. | Her HET aa HET
E. | Her na na na

A 2. Kaxoii u3 cneayronux KJI€TOUHbIX IPOLECCOB SBIISETCS IPUMEPOM JBUKEHMUS,

OCYILICCTBIACMOI'O C TIOMOIIBIO MI/IKpO(l)I/IJ'IaMeHTOB B HEMBIIIICYHBIX KJIETKAX KMBOTHHIX ?

A. Tlpouecc npu TpymHOM OKO4YCHEHUH (Rigor mortis)
B. ®narensapHoe nBH>XEHUE

C. Ilutokunes

D. [lepenBuxenne XxpoMocoM BO BpeMs Mero3a

E. buenue pecanuek

A 3. SIApBIIIKO MOKHO HAOTIOAATE. ..
A. BO BpeMs Melo3a

B. B craperomux KiIeTkax pacTeHUR
C. Bo Bpems anonTosa

D. B craperonux KjIeTKax >KUBOTHBIX

E. Bo BpeMs yBenu4eHUs: pa3MEpOB PACTUTEIIBHBIX KIETOK
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A 5. Kakoe u3 yTBep>KIeHUH 00 aKTHHOBBIX MHUKPO(QHIAMEHTaX SBJSETCS BEPHBIM?

A. HaliZIGHBI TOJBKO B KJIETKaX MBIIIL )KHBOTHBIX, TJI€ OHU 00ECTICYNBAIOT COKPAIIEHHE CAPKOMEPOB
B. HaiifeHb! B KJI€TKaX )UBOTHBIX M PACTCHHH, TI€ OHU BO BPEMsI KJIIETOYHOTO AEICHUS POPMUPYIOT
MEPETIKKY

C. HaiiieHBI TOJBKO B KJIETKAaX pacTeHHi, II€ OHU 00ECIeUnBAIOT MIEPEMEILICHHUE XIOPOIIIacTOB

D. HaiifeHbl B KJIETKaX )KUBOTHBIX U PACTEHUH, T7le OHU 00ECIIEUNBAIOT IIEPEMEIICHUE BE3UKYIT

E. HaiineHsl BO BCeX 3yKapUOTHYECKUX KJIETKaX, I OHU 00ecleYrBalOT IEPEHOC MUPYBaTa U3

IIATO30JIsI B MATPUKC MUTOXOHIPHI

A 6. Haiinure HEnmpaBMIIBHOE YTBEPKIACHUE O TCHETHUYECKOM MaTepHalie OpPTraHU3MOB;

A. NmeroTcs BUpYCHI, TeHOM KOTOpPBIX MpenctaBieH PHK

B. HekoToprie KIIeTOYHBIE OpPTaHEIUTHl UMEIOT CBOM COOCTBEHHEIE reHoMBI 13 PHK

C. I'enetnyeckuii MaTepuai B KJIIETKaX OaKTEpPHUN MOXKET CYIIECTBOBATh BO BHEXPOMOCOMHOM
coctosinuu D. I'enernueckuit Mmatepuan sykapuoT coctout u3 JJTHK

E. Bxoxnaenue uyxeponuoii JIHK B kiieTky He Bcer/ia JIeTaNbHO JIJIS KJIIETKH, OCOOCHHO JIs
AYKApUOTUYECKOU KIETKU

A 7. Onpenenwre, 9TO U3 MIEPSUUCIICHHOTO He SABJIsIETCS METaOOIMTHISCKON POJIBIO ITUKIIA
TPUKAPOOHOBBIX KUCIOT!

A. 3aBepiieHue OKHUCICHHS YTIIEBOOB

B. [NocTraBka MeTabOMHUYECKUX MTPEIIICCTBEHHUKOB JIJIsl OMOCUHTE3a HEKOTOPhIX aMHUHOKHUCIIOT
C. IlocraBka HAJIH s apixaTeabHOM ISR

D. ITocraka HAJI®H nins peakiuii OmocuHTE3a

E. O6pazosanue AT® wmu ['TD

A 8. UTo U3 HIDKETIEPEUUCICHHOTO HE BEPHO MO OTHOLICHUIO K XEMUOCMOTHYECKON TeOpuu?
A. B 10 Bpems Kak 3JEKTPOHBI B AJIEKTPOHHO-TPAHCIOPTHOM LIeTIH MPOXOAST Yepe3 TPaHCIOPTEPHI
(MOJTEKYIIBI-IEPEHOCYMKHY DJICKTPOHOB ), HAXOIAIIHECS HAa BHyTPEHHEH MEMOpaHe MUTOXOHIPHIA

MIPOTOHBI BHIKAYUBAIOTCS U3 MaTpUKca AbIxaTenbHbIMU KoMmIuiekcamu I, 11T u [V
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B. Teopus 00BsICHSET CBA3b MEXKIY OKUCICHHEM U (hOCHOPHINPOBAHUEM

C. [IpoToHbI BO3BpamaTcss 00paTHO B MUTOXOHIPHAIBHBIA MaTpHKC Yepe3 npoToH3aBucuMyo ATD
CUHTa3y

D. Teopus o0bscHsieT oOpazoBanne ATD B HOTOCHHTETHUECKUX AIIEKTPOHHBIX TPAHCIIOPTHBIX LETIAX
E. Tpa"cnopT IpoTOHOB IPH JbIXaHUHU 00eCIeYrBaeTCsl KOHPOPMAIMOHHBIMY KOJIEOaHUSIMU

JIBOWHOTO CJIOSI SHEPTOCONpsraroiieil MeMOpaHbl

A 9. Kakuie Tpu aMUHOKHCIIOTHI (DOPMHUPYIOTCS, HETIOCPEACTBEHHO B OJMH ATAIl U3 CIEIYIOIINX TPEX

MPOMCIKYTOYHBIX METa0OJIUTOB: nvpyBarta, oOKcajioancrara 1 o - KeTOl"J’IIOTapaTa?

HupysBart Oxcasioanerar 0 - KeTorJayTapar
A. AraHuH Acmaprat I'myramar
B. JInzun Acnaprus I'myramua
C. Cepun AprunvH Tuposun
D. Tpeonun I'muanun Tpunrodan
E. I'mctuaun [Iponun Jleviunn
A 10. ITpuOau3uTETEHO CKOJIBKO Pa3THIHBIX KOMOMHAIIMA MOXKET 00pa30BaThLCS MPU CIyIaitHOM

couetadHuu 20 eCTECTBEHHBIX aMHUHOKHUCIIOT B MOJHUIIENTHIE, COCTOSIIEM 13 10 aMMHOKHUCIIOT?

A. 10

B. 200

C. 4000

D. 10 000 000 000 000

E. 100 000 000 000 000 000 000

A 11. AnonTroTryeckasi KJI€TKa MOJIBEPKeHA CICAYIONUM U3MEHEHUSAM: BBITTTYUBABHUIO

memOpaH, ¢pparmentanunu JJTHK, hopmupoBannio BakyosIpHBIX siIEp U MOCIEAYIONICH
¢bparmMeHTanuu saep Npu 00pa30BaHUK MUKPOSApa. YUeHbIE UCIIOJIb30BAIN KISTKH JTyKa JJIs
U3y4YCHUS CTApEHHS KIETOK PACTCHUI.

Kaxkas u3 ¢otorpaduii coorBeTcTBYeT (hparmMeHTaInuu saep?
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A B

A12. KakoBa npaBuiibHasi IOCJIEOBATEIBHOCTh COOBITHII IMMYHOJIOTHYECKUX OTBETOB B
mpolecce BUPyCHOU nHpeKuu?

Konbr:

1. AKTHBaIus KWIIEPHBIX KIIEeTOK 2. OOpa3oBaHMUe aHTUTEI

3. AKTHBaIMs IUTOTOKCUUECKUX T-KIETOK

4. BHenpeHue BUpycOB

Bpems

v

cH-Nol-I-=
W= B
W= N BN
N W — L W
—_— N BN =

A 13. ]JI511 oTBETa UCTIOIB3YUTE PUCYHOK,
MOKa3bIBAIOIIUK YIIPOIIEHHYIO CXEMY TPEX CTaauid
(P, Q u R) a3pobHOTO NbIXaHMS.

BemectBam X, Y, Z COOTBETCTBYIOT:

2 X Y Z
A. Acetyl CoA | NADH, | Jlakrar
B. Bona CO, JHerunporenasa
B ~ C. NADH, CO, Jleruiporenasa
hydrogen
accentar
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D. NADH, Bonxa [Tepokcupnaza

E. [Tupysat CO, NADH,
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A 14. B renome GakTepuii HEKOTOpBIE T€Hbl OPraHU30BaHbl B oniepoH. Kakoe u3
YTBEpKJIEHHUI 00 orepoHe BepHO?

A. I'eHbI OnIEpOHA SBJISIOTCS MO3aMYHBIMU CTPYKTYPAaMH, IPEICTABICHHBIMU UHTPOHAMU U
AK30HaMU

B. TpaHcnsanus BceX FeHOB OJIHOTO ONIEPOHA HAYMHAETCS B OJJHOM U TOM K€ KOJIOHE
MHULUALIH

C. Bce rensl 01HOTO ONEPOHA HE SKCIPECCUPYIOTCS OJTHOBPEMEHHO

D. benku, kogupyeMble TeHaMU OJJHOTO ONEPOHA, TPAHCIUPYIOTCS C OJJHOM OOIIEi MOJIEKYIIbI
MPHK

E. Tpauncnsamus MPHK Bcex reHOB 0JJHOTO U TOTO ke onepoHa TepMuHupyetcs oommm STOP

KOAOHOM.

A 15. Kakoii n3 Ha3BaHHBIX KOMIIOHEHTOB He HYyxkeH Ui peruinkauuu JIHK in vivo ?
A. Marpuna onnouenoueunoit JJTHK

B. lezokcunykneo3una-monodocdars (IAMD, alIMD, al MO, nTMD)

C. PHK nonumepasa — npaiimaza

D. IIpoTeuns! cBs3biBarone ogqHonuTeByo JJHK

E. IHK nonumepasa

A 16. ['eHbl y pa3nuyHbIX OPraHU3MOB pa3AeyieHbl HA HHTPOHBI U 3K30HbI. Kakoe u3
YTBEPXKAEHHH 00 SKCIPECCUU TEHOB SABISETCS MPABUIBHBIM?

A. JIng cuHTe3a OeNKOB MCIONIb3YyeTCs HHPOPMALKs TOIBKO HEKOTOPBIX HHTPOHOB

B. TpaHckpuIus Kaxa0ro U3 5K30HOB HHAYLIUPYETCS OTAEIbHBIM TPOMOTOPOM

C. [locnenoBaTenbHOCTH UHTPOHOB ynanaroTcs B TeueHun npoueccunra PHK, kak pesynbrar
crutaiicunra npe-MmPHK

D. Tpancusinust KaXI0TO U3 9K30HOB HAYMHAETCS B UX COOCTBEHHOM KOJOHE MHHUIIHAIINN
(AVYT)

E. Bo Bpemst TpaHcasiiuu puOOCOMBI IIEpENPhITMBatoT HHTpOoHHBIE YacT MPHK.
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A 17. YenoBeueckuii TOPMOH UHCYJIMH, COJAEPKAIIUNA J1BE MOIUNEOTHAHBIC LETIH,
CHHTE3UPYETCS KaK MPENpOTEHH (MOIUIENITHAHBIA NPEIIECTBEHHNUK) 1 MOIUDUITUPYETCS
nepeJl CeKpelre BO BHEKIETOYHOE IPOCTpaHcTBO. Kakoe U3 yTBep:KaeHUIl NpaBUIIbHO?
A. TlonunenTHIHBIC LTI CHHTE3UPYIOTCA HA pUOOCOMax, HaXOIALIMXCS B LIUTO30JIE€ U
Moaudunmpyrores B anmapare ['onbmku

B. IlonunenTuaHble e CHHTE3UPYIOTCa HAa pubOCOMax, HaXOAALIMXCSl HA MeMOpaHe
SHJIOTIIA3MATHUYECKON CeTH, M MOANDUIUPYIOTCA B anmapare ['oybmpku

C. OaHa noJaunenTuaHas enb CHHTE3UpyeTca Ha pudocoMax, HaXOIAIIMXCS B IUTO30I1E, a
Jpyras - Ha pubocomax, HaXOSIIMXCS Ha SHAOIIa3MaTHUYECKON CeTH; 3aTeM OHU
MOAU(PUIIMPYIOTCS B IUTO30JI€ U annapaTe [ 0b/ki COOTBETCTBEHHO

D. IlonunenTuaHele LeMu CHHTE3UPYIOTCa Ha pUOOCOMax, HAXOASIIUXCS B LIUTO30JIE U
MOIU(PUIUPYIOTCS B IIOMEHE JIM30COMBI

E. ITonunenTyuaHble LEMH CUHTE3UPYIOTCA

Ha pubOCcOMax, HaXOAAIINXCS B IIUTO30JI€ U MOJAUPHUITUPYIOTCS B ITUTO30JIC

A 18. Haiimure mpaBuibHOE yTBepkKAcHUE 0 KomndyecTBe reHomHOU JIHK (M) B kietke mist

YKa3aHHBIX CTAIMI KJIETOYHOTO IUKIa?

A. Mk [Gi] = Mg [meiios mpocasa 11]

B. M [Meitos mpodpasa 1] = 2 x My [meitos mpodasa I]
C. Mk [Gi] = Mk [G2]

D. M1k [G2 mocne murosa] < My [Ga mocne meiiosa]

E. Mk [renodasa murosa] > My [tenodaza I meiitosa]
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AHaTtoMus U PU3MOJIOTHS PACTECHUH

A 19. YTo U3 nepeyrciIeHHOro HaXOAUTCs OJIMKE BCETO K MIEHTPY CTEOJIs JPEBECHOTO
pactenus ?

A. KamOnii

B. IlepBuunas ¢osma

C. Bropuunas ¢osma

D. Bropuunas kcuiema

E. IlepBuuHas kcuiiema

A 20. Yto noiy4aroT HACEKOMOSITHbIE PACTEHHUSI TP 3aXBaT€ HACEKOMBIX M JIJI YEro, B
MEePBYIO OYepeb, UM HE0OX0AMMO 3TO BemiecTBOo? OHM MOJTydaroT:

A. Boay, kotopas HeoOxoauma JijIsl )KU3HEHHBIX TPOIECCOB MIPH MPOU3PACTAHUHM Ha CYXOM
MoYBe

B. A30T, KOTOPBII HEOOXOIUM JJIT 00pa30BaHUs YTIECBOIOB

C. ®ocdop, KOTOpBII HEOOXOAUM JIJIsT CHHTE3a OerKa

D. YrieBojpl, Tak Kak OHU HE MOTYT OOpa30BBIBATHCS B IOCTATOBIHOM KOJIMYECTBE MPU
dboTocuHTE3C

E. A30T, KOTOPBIN HEOOXOAUM JJIs CUHTE3a Oeka

A 21. lnameTp cTebst APEBECHBIX PACTCHHUI MOCTOSIHHO yBennunBaeTcs. Kakas u3
MEPEYUCIICHHBIX CTPYKTYp CIOCOOCTBYET 0Opa30BaHUIO MIOKPOBHOW TKAHU HA HAPYKHOM
qacTu cTedusn?

A. KamOuit

B. Dnunepma

C. ®ennoren

D. Dunonepma

E. Ilepunuxn
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A 22. Ha pucyHKe 1oka3aH IonepeyHslid cpe3 KopHs pacteHus. JInnuamu (1-6) o0003HaueHbI
COCTaBHBIE YaCTH, CTpeNKoi (7) — MOTOK BemiecTB B KopHe. Kakoii BapuaHT, U3 JaHHBIX

otBeToB (A — JI), naer npaBuibHOE 00BCHEHNE pUCYHKA?

A. 1 — Tpuxom; 2 — nepBuYHasg Kopa; 3 — prmosma; 4 — nepuuuKiL; 5 — sHAO0AEPMA; 6 —
snuAepMa; 7 — OTOK BOJBI U CaXapoB

B. 1 — xopHEBOI BOJIOCOK; 2 — NEPBUYHAS KOPa; 3 — Kcuiema; 4 — 3HA0AepMa; S5 — nojoca
Kacnapu; 6 — snuaepma; 7 — NOTOK BOJIbI U MUHEPAJILHBIX BEILIECTB

C. 1 — xopHEBOI1 BOJIOCOK; 2 — EepBUYHAs KOpa; 3 — KcueMma; 4 — sHAo0IepMa; 5 — NEPULIUKIL;
6 —snuaepMa; 7 — HOTOK BOJBI M1 MUHEPAJIbHBIX BELIECTB

D. 1 — kopHEBoIf BoiOCOK; 2 — mepuaepMma; 3 — ¢uioama; 4 — saaoaepMma; 5 — noioca Kacnapu;
6 —snuuepma; 7 — MOTOK (PUTOrOPMOHOB

E. 1 — xopHeBo#i BOJIOCOK; 2 — 3HI0AepMa; 3 — Kcuiema; 4 — snuaepMma; S - nonoca Kacnapu;

6 — nepugepMma; 7 — MOTOK BOJAbI U MUHEPAIbHBIX BEIIECTB

A 23. Kakue KJIeTKM HempaBWJIbHO OTHOCEHBI K JaHHOUW TKaHU?

A. KopHeBoii BOJIOCOK - TOKPOBHAsI TKAHb

B. [lanucannas napeHXMMa — OCHOBHAsI TKaHb

C. 3ampbIkaromas KJIeTKa — IOKpPOBHAs TKaHb

D. ConpoBosxaaronias KieTka — BblJICTIUTEIbHAS TKaHb
E. Tpaxenna — npoBoasas TKaHb
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A 25. buoxuMuk noay4ui oopaser] pacTeHus OT KOJUIETH, KOTOPbIH 3aMeTHII, YTO

y JaHHOTO PacCTEHMsI YCThUIA IHEM 3aKpbIThl. BMOXMMUK yCTaHOBWII, UTO pagulaKTUBHAs
JBYOKHUCH yIJI€poJia , IOIVIOIEHHAs HOYbIO, CHAYaJIa HAXOAUTCS B OPraHUYECKUX KHUCIOTAX
BaKyoOJIH, a B TEUEHHUE THSI METKa MepexoaUT B caxapa, oOpa3dyemMsbie B Xjoporutactax. Kakoit
BBIBOJI c/ieNiall OMOXUMUK ?

A. Pacrenue ¢pukcupyer yriepon rno tuny CAM

=

. Pacrenue sBnsercsa pacrenneM tuna C4
. Pacrenue saBnsercsa pacrennem tuna C3

C
D. Pacrenue HCIOJIB3YCT MUTOXOHAPHUU BMCCTO XJIOPOIIJIAaCTOB

=

. Peakmun ¢ukcanum yriaeposia mpoucxoasT B pa3HbIX KIETKax

A 26. KpacHbie Bomopociu pacTyT Ha TIIyOWHE, HIDKE TPAHULIBI TPOHUKHOBEHHSI KPACHOTO M CHHETO
cBeta. brnarogapst ueMy 3T0 BO3MOXKHO?

A. Y KpacHBIX BOJOPOCJEH CYIIECTBYIOT JOMOJHUTEIbHBIE TUTMEHTHI, KOTOPbIE MOTJIOIAI0OT CBET IpHU
JUTMHE BOJTH, MPOHUKAOIINX HA TaHHYIO TIIyOHHY

B. Kpacuple Bomopocan MOIB3YIOTCS dSHEPTUEH HH(PpaKpacHBIX Tydeit 11t (hOTOCHHTE3a

C. CBero-abcopbupyroras cucTeMa KpacHBIX BOIOpocCiel 6oee 3¢ (HEeKTHBHA IO OTHOIIEHHIO K
KpPacHOMY U CUHEMY CBETY

D. KpacHbie BOOpOCIH SBIIIOTCS TeTepoTpodamu

E. «KpaCHBIC BOJOPOCTIN HECTIPABUJIIBHO OIMPEACIICHBI

A 27. Ot mobera MBBI OTPE3JIH YaCTh U TIOCATMIIH HIDKHUM (06232 IbHBIM) KOHIIOM B ITOYBY, & BEPXHUM
(anmkankHBIM) BBepX. KopHU Havamu npopacTarh U3 0a3aibHOTO KOHIIA, a MOOErH U3 aluKaIbHOTO.
UT0 M3 HIKECKa3aHHOTO BEPHO ?

A. Y oTpe3aHHOI yacTu rmodera HeT MOSIPHOCTH

B. KoHueHTpalys aykCUHa B 3TOW YaCcTH BETBU OJMHAKOBAs MO BCEH JIITMHE

C. bazanbHas 9acTh 00pa3yeT MPOPOCTKU

10
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D. IlepBbiM 1arom B mnpoiecce 00pa3oBaHUs KOPHEH U IMPOPOCTKOB sBIIsAeTC AeauddepeHIInpoBKa
E. Jlns 6a3anbsHOT0 KOHIA XapaKTePHBI 0COObIE KOPHEOOPA3YIOIIHE CTPYKTYPhI, KOTOPHIX HET B KOHIIE

MPOPOCTKOB

A 28. Pactenus npruoOpeny MHOXKECTBO aAalTALIMOHHBIX PEaKUUH ISl yIyUIIeHHS UCTIONB30BaHUS
JIOCTYITHOM BOABI. Kakoe U3 mepedncIIeHHBIX IPEAJIOKCHIH COOTBETCTBYET JTAaHHOHM amanTanuu ?
A. TlepeopueHTHPOBKA JIUCTHEB A7 YBETUUEHHS TEMIIEPATyPhI JINCTA

B. CHmxeHne KOIn4ecTBa MOTEPSHHON BOJIBI HA KOJIMYECTBO (PMKCHPOBAHHOTO yIiIepoaa

C. YBenuueHue IUIONAI1 HOBEPXHOCTH JINCTA

D. YMmeHblLIeHHE TOMIIUHBI KYTHKYJIBI

E. ®opmupoBanne OOJBINETO KOJIMYECTBA JINCTHEB B CITydae 3aCyXH

A 29. Tebe HY)KHBI TPYIIH JIJI1 MEPOTIPUATHS, KOTOPOE COCTOUTCS Uepe3 TpH AHs. ['pymiy,
KYIUICHHBIE JUJIs 3TOM 11emu ellie He co3penu. Kakum crnmoco6oM MOKHO YCKOPHUTH IPOLIECC
co3peBaHus?

A. ITo0XuUTh rpylId B TEMHOE MECTO

B. [10/105kUTH TPYIIN B XOJIOAUITBHUK

C. [locTaBuTh Irpyild Ha MOJJOKOHHUK

D. [To10uTh TPyIIK B MEIIOK U3 KOPUIHEBOM OyMaru BMECTE CO CIIEIBIMU S0JIOKaMHU

11
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AHaTOMHS U (l)l’I3I/IOJIOFI/Iﬂ KUBOTHbBIX

A 30. Kakue yTBepKIeHHS BEpHbl OTHOCHUTEIBLHO MBIIII, YYaCTBYIOIIUX BO BIOXE U BBIIOXE
y 4esnoBeka?

1. Bo BpeMs Boxa BHENTHUE MEKpeOEepHBIE MBITIITHI COKpaIIaroTces, a AuadparmMa
OITyCKaeTCsl BHU3

2. BayTpenHue u BHEIIHHE MEXPeOepHbIE MBI pa0OTaOT TOJBLKO BO BpeMs BlIOXa, a
nuadparma TOJIBKO BO BpEMs BBIZIOXA

3. Bo Bpems Boxa TOJILKO BHYTPEHHUE MEKPEOESpPHBIE MBIIIIBI COKpAIAIOTCs, a quadparma
OITyCKaeTCsl BHU3

4. Bo Bpems BbIIOXa BHEITHUE MEXPEeOSpPHBIC MBITIITHI COKpAIIaloTes, a Auadparma
OITyCKaeTCsl BHU3

5. Bo BpeMst HOpMaIbHOTO BBIIOXA TPYIHAS KJIETKA COKpAIIAeTCsl TACCUBHO, a
(hOopCUpPOBaHHBIN BBIZJOX MOKET OBITH 3aKOHYEH COKPAIIEHUEM BHYTPEHHUX MEKPEOSPHBIX
MBIIIIL]

6. [Ipu Bmoxe cokpaniaroTcs BHEIIHHE MEKPEOSPHBIC MBIIIIIBI, a POPCUPOBAHHBIN BIOX
MOKET OBITh 3aKOHYECH, eCITi nradparMa moJHUMAETCs] BBEPX

A.1u4

B.1us

C.4u6

D.3u5

E.2

A 31. 15151 5KMBOTHBIX C HE3aMKHYTOH CHCTEMON KPOBOOOPAIIEHUS XapaKTEPHBI:

A. TeMOTJIO0WH, TeMOolemb, JuMda

B. remonanuH, remMoresns, reMoanMpa

C. reMorio0uH, OTCYTCTBUE TeMOIIENIs, FeMoIruMdpa
D. remonmanuH, OTCYyTCTBUE reMorels, uMda

E. remoninanus, remorniens, tumMa

12
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A 32. Kakue MeTaboIMueCcKue U3MEHEHUS MPOUCXOAT B IIUTOIIIA3ME MBIILICYHOM KIICTKU
IIPU YTOMJIEHUU?

1. YBenuueHune KOHIEHTpauK KpeaTuHpocdara
2. YMeHblIeHHE KOJIMYECTBA TJIMKOT€Ha

3. VBenuuenue KoHIeHTpamuy H' - HoHOB

4. YBennuenue koHueHrpauuu AT®

5. YMeHblIlIeHNE KOHIICHTPALMY JIAKTaTa
A.1u?2

B.1u4

C.2u3

D.4us

E.3u4

A 33. Y ¢usuuecku TpeHHPOBAHHOTO YEJIOBEKA 110 CPABHEHUIO C HETPEHUPOBAHHBIM:
A. 9acToTa COKpaIIeHUH cepa MOXKET JOCTUTHYTh 00Jiee BHICOKUX 3HAUCHUH

B. MmunyTHBII 00BEM cepana Oosblie

C. tonyc Nervus vagus (6Iy>KIaroIuii HEpB) HIKE

D. MexaHHYecKOoe CONMPOTHUBIICHHE KPOBEHOCHBIX COCY/IOB BBIIIE

E. 006beM J1eBoro kenynodka u JUaCTOTUIECKH 00bEM MEHBIIIE
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13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 34. Kakoe 13 NpuBEICHHBIX YTBEPKICHUI HEBEPHO /1715 (PaCeTOYHBIX IJ1a3, €CIH UX
CPaBHUTH C TJIa3aMH MTO3BOHOYHBIX ?

1. XapakrepHa Xxpomatuueckas aboeparus

2. A6cop6uust ynpTpaduonetoBoii paguarmu (YD) MeHsbIe
3. Pa3zpemaroriast ciocoOHOCTb MEHBIIIE

4. Xyxe criocoOHOCTh BOCIIPHHUMATh JIBUKECHUE

5. O0mmpHOE nosIe 3peHHs

A.1lus

B.2u3

C.1lu4

D.4us

E.2us

A 35. BeiOepute yTBEpKICHIE, KOTOPOE COOTBETCTBYET Ja0OPATOPHBIM KUBOTHBIM
(Genple MBIITHN), POJUBIIMMCS 0€3 BUJIOYKOBOH jkene3bl! Y TaKuX KHUBOTHBIX:

A. OTCYTCTBYIOT PEAKIIUU KICTOYHOTO UMMYHHUTETA M OCJIA0JICH CHHTE3 aHTUTE

B. He pa3BuBalOTCs peakiuu r'yMOPaJIbHOIO UMMYHUTETA

C. He pa3BUBAIOTCS PeaKLMK KIETOYHOTO UMMYHUTETA

D. oTcyTCTBHE BHIIOUKOBOM Kele3bl HUKAK HE BIUSACT HAa (YHKIUU UIMMYHHOH CHCTEMBI

E. Takue >XMBOTHBIE HEBOCIPUUMYHBBI K BUPYCHBIM HH(EKIHUSM, 3aTO BOCIPUUMYHUBHI K

OakTepHaIbHBIM HH(EKIUIM

14



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 36. Bribepure npaBuiibHbIN BapuanT orBeTa! Kakue nanHble KaX10i CTPOUKHU, YKa3aHHBIC

B Ta0JIMIIe, COOTBETCTBYIOT YEJIOBEKY, CIOHY, JIETY4Yel MBIIIH, JOMOBOM MBIIIU U Kapmy?

Homep Temneparypa Yacrora cepaeynod | MakcumMajJbHasi CKOPOCTh
teaa (°C) JeATeJIbHOCTH nepeaBuKeHus (M/c)
(ynap./mMuH.)
1 1-30 30-40 1,5
2 38 450 - 550 3,5
3 31 500 - 660 14
4 36,2 22-28 11
5 36,6 60 - 90 10
1 2 3 4 5
A. YEJI0BEK CJIOH JeTy4das Mbllb | JOMOBAasl MBIIIb Kapn
B. JIOMOBasi MbIIIb JieTy4das MbIIIb CJIOH YeJoBeK Kapn
C. KapI JIOMOBasi MbIIIb | JIETy4asi MbIIIb CIIOH YeJI0BEK
D. KapI JIOMOBasi MbIIIb CJIOH JeTy4asi MbIIIb YeJI0BEeK
E. JICTy4asd MbIIIb AJOMOBast MbIITb Kapn YCJIOBECK CJIOH

15
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A 38. Ha xakom prcyHKe 300pa)KeHO MPaBIIILHOE HAMPaBlIeHNE TOTOKA KPOBU B OpTraHU3ME YeIoBeKa?

A.

JIETKHNEe
e 2 € r—ﬂ
CKEJIECTHRIC

F”\W

MOo3r FOJ'IOBa T I KUINECYHUK
j HO‘IKI/I KO)Ka
j K e4YCHb

ml

B. JIETKAe
J— / —
A Q
CKEJIeTHBIC ¢ N
MO3T rojaoBa -
OYKHU KOXa
e :L/L j neyYeHb j j

C. JIETKHEe
_D W
CKCJICTHLIC )K micqﬁmg ( ]
MO?’F FOHOBa MblLLllel 5 N
MMOYKH KoxKa
nequb ] J/
D. ﬂerKHe
CKeJ'IeTHBIe ) ]
MO3r I‘OJ'IOBa MBIHJ . iKI/Il.He‘{HI/IK
H MOYKH KoxXa
Hequb l j
JérKue

[—’ %) riLF“U — 31?]( )
MO3T ?FOHOBf M\ é MBIIIIIBI 5 IOYKH KKO}Ka
j ( TIeYeHb J
D)
=
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13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 39. Ha xakom prcyHKe U300pa)keHa MpaBUIIbHAS 3aBUCIMOCTh OTHOCHTEIBHOM
MHTCHCHBHOCTH OCHOBHOTO 0OMeHa (Ha M” IIOBEPXHOCTH Tea) OT BO3pacTa (B Toax) U moia’?

A frocn I B HBHOCTh \
e MyKuHHa -
TTITODNUVI U - OUCTHTUBHUT'O
obmena obmMeHa
aM- SKEHILIHHA Lo
(a M (Ha M MyXKUHHA
MOBEPXHOCTH TIOBEPXHOCTH
Tena) Tena) JKEHIMHA
T I T T T T T T
20 40 60 80 20 9 o0 0
Bospacr Bospacr
MYyXUHHA
VIHTeHCHBHOCTD VIHTeHCHBHOCTD
OCHOBHOTO OCHOBHOTO KCHILMHA
o6MeHa Myxcilttia obMeHa
2 2
(B M KEHILHHA (EaM
TOBEPXHOCTH NOBEPXHOCTH
Tenma) Tena)
T T T T T T T T
20 40 60 80 20 40 60 80
Bospacr Bospacr
WHTeHcHBHOCTD MYXUHHL
OCHOBHOTO ST
obmena KeHLIUHA
(ham®
TOBEPXHOCTH
Tena)
I T T T
20 40 60 80
Bospacr
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13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 40. Ha pucyHke noka3aHo KOXHOE JAbIXaHHE Pa3HbIX II03BOHOYHBIX: BBIICICHUE
YTJIIEKUCIIOrO Ta3a — TEMHBIE NI0JIOCHI; TIOTJIONIEHHE KMCIOPO/1a — CBETIIbIE MOJIOCHI.
Kaxoii 13 BapuaHTOB KOYKHOTO JIbIXaHUS y JAHHBIX I03BOHOYHBIX COOTBETCTBYET

JIEUCTBUTEIILHOCTH ?

in

v | | | |
T [ |
0 25 50 75 100

MpoueHTel oT obwero raszoofrMeHa

YenoBek

TI'onoBacTuk JIATYIIKHN

JIarymxka Besnerouynas canamanapa

Rana catesbeiana Rana catesbeiana Ensatina eschscholtzii Homo sapiens

| 11 111 v
A. | 'omoBacTuk Jlarymka besnerounas canamangpa | Yenosek
JIATYTITKA
B. | Uenosek Jlarymka [onoBacTuk JSATyHIKK Besnerounas
cajamMaHapa
C. | YenoBek T'onosactuk Jlarymka Besnerounas
JIATYIIKA cajamaHjapa
D. | besnerounas TNonoBacTuk Jlarymika Yenosek
cajamaHzpa JIATYIIKA
E. | Jlarymka TNonoBacTuk besnerounas canamanspa | Yenosek
JISATYIIKA

18




13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

ITOJIOTHS

A 41. ®OukcupoBaHHbie KOMITIEKCH ABMKeHUN (DPKJI) - BakHEHIITNI KOMITOHEHT TTOBECHUSI.
Kakoe u3 cienyromumx yTBep»k/AeHUNH HEBEPHO MO OTHOIICHUIO K (PUKCUPOBAHHBIM
KOMILJIEKCAM JBUKCHUI?

A. ©KJI[ — BBICOKO CTEPEOTHUITHOE NUHCTUHKTUBHOE TTOBEJICHUE

B. ®K/] ocyiiecTBIsIOTCS MO MPUHIIMITY TPUTE€pa B OTBET HA CTUMYJIbI BHEIIHEN CPEAbl U
OJTHA/1bl HAYaBIINCH MPOJIOJKAIOTCS IO CBOETO 3aBEPILIECHUS

C. CBepxHOpMAJIbHBIN CTUMYJT BBI3BIBACT €I11e 00JIee CHIIbHYIO PEaKITHIO

D. ®K]JI ymMeHbIIaI0T a1anTUBHOE 3HAYCHUE TTOBEICHUS

E. O6bryr0 @KJI BBI3BIBaCT OWH WM JIBA KJIIFOYEBBIX CTUMYJIA, KOTOPBIC CBSI3aHBI C BAXKHBIM

00BEKTOM

A 42. Bo3BpalieHue J0cocsi B pOAHYIO PEKY Ha HEPECT CBA3aHO C:
A. MHCalTOM

B. XuMHUYeCKMM UMIIPUHTHHTOM (3areyaTiIcHUEM )

B. npuBbikaHueM

I'. utHCTpyMEeHTaNbHBIMU YCIOBHBIMU pediiekcaMu

I[. TIOJIOXKUTECIIBbHBIM TaKCUCOM

A 43. [Toyemy 3001CHXOJ0TaM HE YAQJIOCh OOYYHUTHh IMIUMIIAH3€ TOBOPUTH KakdeloBeka? Y
HIMMIIaH3e:

A. MHOE PAacCIoJIOKEHHUE U CTPOSHHE TOPTaHU

B. HEgOCTATOYHO PA3BUTHUT TOJIOBHON MO3T

C. TOHKMI S3BIK

D. Gonbiiue 3yon!

E. mioxas maMaTb

19



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 44. ITouemy caMIibl TEpPPUTOPUATBHBIX NITULL IIPU BCTPEUE C UYKaKOM Ha CBOEH
TEPPUTOPUHU YACTO TOOEKAAIOT?

A. OHU arpeccuBHEE 4y)KaKa U IOATOMY SIBJISIETCS JIYUIIMMU OoIaMu;

B. yem LieHHEe TEpPUTOPHS X0351HA, TEM aKTUBHEE OH €€ 3alIMILAET;

C. MeX 1y )KHBOTHBIMH JICHCTBYET COTIALIICHHUE HA MTPABO COOCTBEHHOCTH HA TEPPUTOPHIO.
D. X03511H TeppUTOPUH BCeria UMEET OoJiee KpYIHbIE pa3Mephl Tela.

E. npaBunbubie oTBEeTHI - A 11 D

20



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

I'eneTuka u 3BoJIOLINA

A 45. KakoBa BeposITHOCTh TOTO, YTO Cpea 4 MeTeil TeTepO3UrOTHBIX poauTenei (Aa x Aa),
Tpoe OyAyT UMETh TOMUHAHTHBIN (heHOTHTI?

A. 42%

B. 56%

C.36%

D. 44%

E. 60%

A 46. Y MBIIIM IBET MIEPCTH ONPEIETAETCS ABYMs HeCUEIJIeHHbIMU JIoKycamu — C u B.
Mbimu ¢ renotunoM CC win Ce MMEIOT UBET MIEPCTH aryTd, ¢ TEHOTUIIOM €C —
aMBOMHOCHI, TOTOMY YTO 0Opa30BaHKE MUTMEHTA OJIOKUPOBaHO. B mpyrom nokyce amiens B
JIOMHWHAHTHA 1O OTHOIIEHUIO K ayuienn b. Amiens B onpegensier 4epHyro OKpacKy aryTtu, HO
b — onpenensier KOPUUHEBYIO OKPACKY aryTH.

UepHast MBIIIb aryTu OblJIa CKpelieHa C MBIIIBI0 aTbOMHOCOM, TEHOTHUIT KOTOpo# Ob1T bbcc.
[TonoBMHA MOTOMKOB — alNbOMHOCHI, OJTHA YETBEPTAask 4acTb — YEPHbIE aryTH, OJHA YeTBepTas
— KOpUYHEBBIE aryTH.

Onpenenute reHOTUI POAUTENSL C YEPHOM OKPACKOM mepcTH!

A. BBCC

B. BbCc

C. BbCC

D. Bbcc

E. BBcc
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A 47. Ilocne BoinyckHOro Beuepa Bel u 19 Bamux npyseit (cooTHomenue mosios 1:1)
MOCTPOMIIN TUIOT, HA KOTOPOM JIOTUIBLIN JO HEOOMTAEMOT0 OCTpOBa U 00pa30BajI HOBYIO,
MOJTHOCTBIO M30JIMPOBAHHYIO MOMyIsALuio.J[Boe Bamux npyseit Obu1M HOCUTENSIMU TeHa
uctopudposa ¢ (T.e. OHU OBUIM T€TEPO3UTOTHHI 110 3TOMY I'eHY). TOT T'€H € — B
TOMO3HI'OTHOM COCTOSIHUH BBI3BIBAeT UCTO(UOPO3 (MYKOBUCIIHI03). YUNUTHIBAs, YTO YaCTOTA
STOH aJulelM C POCTOM MOIYJISIIUHN HE MEHSAETCS, OINpeNenTe, KakoBa OyneT yacToTa
BCTPEYaCMOCTH MYKOBHUCIIM103a HA OCTPOBE.

A.0.05 %

B. 0.0025 %

C.0.25 %

D. 0.5 %

E.0.10 %

A 48. IIpencrasbTe, uTO amiens b, CHENIEHHBIN C [10JIOM, PELECCUBEH U JeTaleH. My)XunHa
BCTYIHJI B Opak ¢ )KEHIUHOM reTepO3UTOTHOM 10 3TOMY TeHy. Eciu y 3Toi cynpyxeckoit
napbl HECKOJIBKO JEeTel, TO KaKOBO OYAET COOTHOIIIEHUE TIOJIOB cpean Aetei? JleranbHbIid

TeH BBI3bIBACT TMOEIh 3UTOTHI M IMOPHOHA.

JleBoukn Manab4yuku
A. 1 : 1
B. 2 0
C. 3 1
D. 3 2
E. 2 1
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A 49. C moMOIIBI0 TeHEaTOTHIECKOT0 METOa N3ydJalld /IBa, CIEIUIEHHBIX ¢ X-XpOMOCOMOM T'€HETHUECKUX
nedexra: JadbTOHM3M H OTCYTCTBHE (DEpPMEHTA B PUTPOIUTAX. Pe3ymbTaThl MOKAa3aHEI HA TEHEATOTHIECKOM

JiepeBe.

O Hopmanbehas xeHmumna

Hopmainbnsiii My>KunHa

My»x4uHa — JanbTOHUK

- | My>41Ha ¢ OTCYTCTBHEM (epMeHTa

MysxunHa ¢ o6oumu nedexTamu

Kaxoii (-ue) unauBuyyM (-Mbl) MOKA3bIBAET (-IOT), YTO MPOU3OIIE] KPOCCUHTOBEP?
A.8u9

B.1

C.7u8

D.7u9

E.5
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A 50. Kakoe U3 mnepedyuclIeHHBIX YTBEP)KIEHUH, O TIOBEIEHUU XPOMOCOM B MEH03€ y
reTepO3UT0T M0 PELUIIPOKHON TPAHCIOKALMH, IpPaBUIbHOE?

A. TonpKo pacXoXIeHHE COCETHUX XPOMOCOM JAéT KU3HECTIOCOOHBIE TaMeThI. B.
XpoMocoMbI GOPMUPYIOT KPECTOMOA00HYI0 (prurypy Bo Bpems mpoda3ssr |

C. Bce rameTsl, NpoylupOBaHHbIE FETEPO3UTOTAMH 110 TPAHCIOKALIUH, HEXKU3HECTIOCOOHBI
D. Bce rametsl, mpoayliupoBaHHbIE TETEPO3UTOTAMH 110 TPAHCIOKALIUH, OYIYyT C
TYTUTAKAIUSMU UITK C JAeNIeHUsIMU

E. A u D npaBuibHbI€ OTBETHI

A 51. IIpu quruOpuaHOM CKpEIIMBAaHUH MEX/Ty BBICOKUMHU PACTEHUSMH C KPYTIIBIMU
CEMEHAaMHU U KOPOTKUMHU PACTECHUSIMHU C IJIOCKUMHU CEMEHaMM B nokoJieHuu Fy Bce
pacteHus ObLIIN BHICOKHE C KPYIIIBIMH ceMeHaMu. Ho mpojienas aHanu3upyloriee
ckpemuBanue (Fy ckpemuBas ¢ KOpOTKMMH paCTEHUSIMH, UMEIOLIMMU INIOCKUE CEMEHA ),
MOJTYYHITU B IIOTOMCTBE HAMHOT'O OO0JIbIIIE BEICOKUX PACTEHHUH ¢ KPYIJIBIMU CEMEHAMH U
KOPOTKHUX PAaCTEHUH C IJIOCKUMHU CEMEHAMM, YEM PACTEHUH BBICOKOI'O POCTa C INIOCKUMH
CEMEHAaMHU U KOPOTKUX PACTEHUU C KPYIIIBIMU ceMeHaMHU. VIcXoast U3 3TOro MOXKHO CEIaTh
BBIBOJI, YTO:

A. TeHbl, ONpEeIAIONINe BEICOTY PaCTeHUN U (POpMy CeMsH, HaXOAATCSA B pa3HbIX
XpoMOcoMax

B. reHsbl, onpenensioniie BRICOTY pacTeHU 1 popMy CEeMSH, HaXOIATCS B OJTHOM XpOMOCOME
U TECHO CLICIUICHBI

C. reHbl, onpeieNsIomue BEICOTY pacTeHUH U (OpMY CEMSIH, HEMOIHOCTBIO CLETUICHBI

D. npu3Haku, OTBEYAIOIIKE 3@ BBICOKMHI POCT U IUIOCKUE CEMEHA JIOMUHAHTHBI

E. npusnaku, oTBeqaronye 3a KOpOTKUU POCT U KPYTJIble CEMEHA PELIECCUBHBI

A 52. Ilo nannoii nocnenosarensHocTy JJHK ycranoBuTe, Kakas yacTb COOTBETCTBYET

TpaHCIUPYEMOM IOCIEA0BATEILHOCTU TeHa?
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IIpomorep
-10 0
5 - TATCTTATGTTCTCAATCTTGAGGAGGAGGTACGCTATGAAGT CTCACGAATGGCTTAATAGTAG 3°

ATGITCTCAATCTTGAGGAGGAGGTACGCTATGAAGT CTCACGAATGGCTTAATAGTAG
ATGAAGT CTCACGAATGCCTTAATAGTAG
ATGCCTTAATAGTAG

TATCTTATGTTCTCAATCTTGAGGAGGAGGTA
TATCTTATGI TCTCAATCT TGAGGAGGAGGTACCGCTATG

Sidieli e

A 53. Kakoe OCHOBHOE OTJIMYHME MEXIY FeTEPOXPOMATHHOM U 3YXPOMATHUHOM?
A. T'eTepoxpoMaTrH HaXOJUTCS TOJIBKO OKOJIO IIEHTPOMED; SYXPOMATHH HAXOJUTCS HElalIeKO
OT KOHIIa XpOMOCOM

3

B. DyxpomaTtuH —3T0 “ UCTHMHHBIN “ XpOMaTHH, reTepoxpoMatuH — 310 Komiuiekc /IHK ¢
Oenxamu

C. X - XxpoMocoMa COCTOUT U3 DYXpOMaTHHA; FETEPOXPOMATHH HAXOAUTCA B Y — XpOMOCOME
D. I'erepoxpomatun Haxogutcs B JIHK y npokapuot; syxpomaTtus Haxoautcs Tonbko B JJHK

Y 3YKapHoT

E. 'etepoxpomaTuH He TPaHCKPHOUPYETCs, HO 3yXPOMATHH 4acTO TPAHCKPUOUPYeETCs
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A 54. IIpu ckpemmBaHNH TOMO3UTOTHBIX JKEITBIX M CEPhIX TUIONOBBIX MyleK Drosophila

MOJIYUYCHBI CIICAYIOIINUEC PC3YJIbTAThI:

Poaurtenn IToToMKkH
Cepas camka x JKenTslil camenn Bce ceprie
Kenras camka x Cepblii camer| Bce camiipl — xenteie

Bce camku — cepbie

Kakoe 3 cneqyromux yTBep)IAeHUN NpaBUiIbHOE ?

A. Annenu, onpeAensIoNnue Cepyo U KENTYI0 OKpPacKy Tella — KOJOMUHAHTHBI

B. Annenb, onpenensoumi cepyro OKpacKy Teja - CIEIIeH ¢ X — XPOMOCOMOM 1
pEeLeCCUBHBIN

C. Annens, onpeaesitolIni KeJITYI0 OKpacKy Teja, CHEIIEH ¢ X-XpOMOCOMOU U
JTOMUHAHTHBIA

D. Annens, onpeaensionmii CEpyro OKpacKy Telia, CIIETUIEH ¢ X-XpOMOCOMOU 1
JTOMUHAHTHBIA

E. Annenb, onpenensonmi KeaTy0 OKpacKy Tella, JOKAJIU30BaH B ayTOCOME U

pEeLeCCUBHBIN

A 55. Ha pucyHke kaxaast KOJUIOHA MPEACTABISAET TalIoTHI oJuMopdu3Ma pparMeHToB
pectpukuuu (ITOP) runoreTnyeckux 4eTbIpex JOKYCOB (B KaXI0M JIOKYCE JIBE ajuIeIn
o0o3HaueHsl kak 1 u 2). Ha pucyHke, Takxe, mokaszaH JJOKyC 00J€3HH, CBSI3aHHBIN ¢ X-

XpOMOCOMO# (n - 0003HaYaeT HOPMAJIbHBIN aJlIeh, M — MYTAaHTHBIN aJIJIeNh).

CoiH Martsp Henyuika babymika
1 1 2 1 2 2
2 2 2 2 2 1
m m n n n n
1 1 1 1 1 1
2 2 1 2 1 1

(IIpoooncenue na cnedyroweli cmpanuye)
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[TpucyTcTBUE WM OTCYTCTBUE MYTAaHTHOMN aJIJIEIA MOKHO OIMPENEIUTh MOJICKYIIPHBIMU
METOJIaMU. 3Hasl, 4YTO MYTAaHTHYIO aJlie]lb HIMEET MaTh, a 00a €€ POJAUTEIN HE UMEIOT ATY
MYTaIlHI0, ATO HE MOATBEPKAAECT HH(OPMAIIUIO O TOM, KTO U3 HUX SIBJISIETCS UCTOYHUKOM
MYTaHTHOM raMeThl. JTa mpobiieMa MOXKET ObITh peIlieHa MPU aHAU3€ TaIIOTHIIA C
MTOMOIIBIO TECHO CIEIUICHHBIX TOTUMOP(HUUIECKUX JTOKYCOB.

Omnpenenure Kakas 3T0 MyTallsl, €CIIU ChIH TOTYYUIT €€ POACTBCHHBIM ITyTeM?

A. B marepuHCKOI ramere

B. B 6a0ymkuHo# ramere

C. B geayumikuHoii ramere

D. Kak B 1eaymkuHOM Tak U B 0a0yIIKHHON raMeTax

E. Jlns1 npaBuiIsHOTO OTBETa HE XBaTaeT HHpOpMauu
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JKOJIOTr U

A 56. Kaxoii (-ue) u3 crneayromux yTBEpKICHUH MPaBUIbHBI-bI?

1. B nuTaTenpHBIX TENIX OOBIYHO UMEETCS TT0 KpaiiHel Mepe 7 ypoBHEH

2. JIMHy NHIIEBBIX [ENEld OrpaHUYUBAECT MOTEPS SHEPTUH, HATPUMED, AbIXaHUE

3. Bonpuryro 4acTh HA3eMHOMW MTPOAYKIIMHM B MUPE MTOTPEOIISIOT HETTOCPEACTBEHHO
nentputodaru

4. BonbIias yacTb SHEPTUU — 3TO OCTABILASCS MOCIE IBIXaHNUS ACCUMUIMPOBAHHAS SHEPTUs
A.2,3u4

B. Tonbko 2

C. Tonpko 1

D.1u3

E.2u3

A 57. Kakue U3 cieayromux yTBEpKIACHUN NpaBUIbHbIE?

1. Hexotopsie aBTOTpo(dhHBIE GaKTepun MOTydaroT 3Hepruto okucasas NHy B NO, umm NOy
B NO3_

2. HexoTopsie aBTOTpodHBIE OaKTEpHH MOTyUYaroT SHEepruto, BocctaHaBauBas NO, B NOj
3. A3oTduKCcHpYIOITHE CHHE-3eJIEHbIC BOIOPOCTH (IIMaHOOAKTEPHH ) MOTYT TOTJIONIATh
atMocdepHsIid a3ot (N3)

4. Oxean sBusieTcs Oydepom, crabunusupyronum konnentpamuio CO, B atrmochepe

5. KopannoBsle pu¢bl 04eHb NPOTYKTUBHBIE SKOCUCTEMBI, HO OHHM CO/IEPKAT JIHILb
HEeOOJIBIIYIO YaCTh aCCUMUIMPOBAHHOTO B MUPE yriepoaa

A.3,4us

B.2,3,4u5

C.1,4u5

D.1,3,4us

E.4us

28



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

29



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

30



13 Mexaynapoanas buonornueckas Onumnuana. TeopeTudeckuii Tect, 4acTb A

A 60. Kakoe (-ue) U3 cieqyoomux yTBepKAeH!I npaBuibHoe (-bie)?

1. Cykueccust ocie BRIpyOKH Jieca SBISICTCS IPUMEPOM BTOPUYHON CYKLIECCHH

2. Cykueccus ocie JECHOTO MoKapa SBJISIETCS IPUMEPOM BTOPUYHOM CYKIIECCUU

3. Tloxap sBHSeTCS BaXHBIM OJKOJOTHYECKUM (PAKTOPOM, OT KOTOPOTO 3aBUCHUT
B0O300HOBJIEHHE MHOTHX 3KOCUCTEM

4. JInst GONBIIMHCTBA Ha3eMHBIX BUIOB KIIMMAKCOBBIX JIECOB XapaKTepHa BBICOKAsI
KOHKYPEHTHOCIIOCOOHOCTD

5. /1yt OONBIIMHCTBA HA3EMHBIX BUJIOB KIIMMAKCOBBIX JIECOB XapaKTepHa BBIHOCIUBOCTh K
cTpeccaMm

A.1,2u4

B.1,3u5

C.1,2,3u5

D. 1

E.3u5s
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A 61. bo>xbM KOPOBKM MMUTAIOTCS BbIAEIEHUAMU TiIM. Ha pucyHke nokasaHo Bpemsi, KOTOpoe

00XKbs KOpPOBKa IMMPOBOAUT HA JIUCTC C IOMCKAX IMUIIIH.

Time spent feeding on a leaf
N
o

O T T T T T T
0 5 10 15 20 25 30 35

number of aphid individuals

( x — uncno 00XKBUX KOPOBOK, y — BpeMsl, TPOBEAEHHOE HA JIUCTE)
Kaxoit BbIBO (-bI) MOXKHO CI€NTaTh?
1. BoXbp1 KOPOBKH TEPSIOTCS OT M30BITKA HETIOIBMYKHOM JOOBIUM U UM HY)KEH OoJiee
MPOJOJIKUTENBHBIN CPOK ISl TOUMKHU TIH
2. Pazmep nomynsiun 60KbHX KOPOBOK 3aBUCHUT OT YUCIIA TOCTYITHOW TIH
3. Boxbu KOPOBKU HE TPATAT SHEPTUIO B MOUCKAX TIU TaM I7ie € Malio
4. Boxbu KOPOBKM HM3JaJIeKa JyYIlle BUJAT JIUCT C OONBIINM KOJIUYECTBOM TJIH, YEM C
HEOOJIBIINM KOJIMYECTBOM TIIH.
5. Boxxbu KOPOBKH 00JIbIIE IPOBOAST BPEMEHH HA JTUCThSIX € OOIBIINM KOJIUYECTBOM TIIH,
TaK KaK MOJy4aroT MaKCUMAJIbHYIO YHCTYIO SHEPrHI0 (HETTO), €ClIM HE HAaJ0 TPaTUTh
SHEPTHUIO HA TTOUCKH MUIIH.
A. TosbkKoO 1
B. Tonbko 2
C. Tonpko 3
D.3us

E. Bce oTBeTHI IMpaBHUJIbHEBI
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A 62. Ha rpaduke mokazanbl ©”3MEHEHHsI, KOTOPBIC TPOUCXOAT, KOT/Ia Ha 3a0pPOIIEHHBIX

CEIIbCKOX03MCTBEHHBIX 3€MJISIX Pa3BUBACTCA JICC.

Time (years)
BpemMs (roabl)

Kpuseie R, S u T roBopsr o ciegyromem:

Kpusas R Kpusas S Kpusas T

A. yycTas epBUYHAs MPOIYKIMs | JbIXaHHUE CYKLIECCHSI
9KOCHUCTEMBI (HETTO)

B. o0111ast nepBUYHAS NPOAYKIUS | YMCTas EPBUYHAS reTepoTpodus
HKOCUCTEMBI (OpyTTO) IPOIYKIIHS

9KOCHUCTEMBI (HETTO)

C. oOu1as mepBUYHas MPOAYKLUS | AbIXaHHE

AKOCHUCTEMEI (OpYyTTO)

oOmrag 6uomMacca

D. o01iee apIXaHue OMOILIEHO3a oOmas onomacca YuCTas IepBUYHAS
TIPOTYKITHS SKOCHCTEMBI
(aerto)

E. JIbIXaHNe oOmmast buomacca . o011ast mepBUYHas

IMPpOAYKIHA SKOCUCTEMBI

(6pyrTo)
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A 64. B onnom u3 nipynoB JlaTBuu ciydaitHeIM 00pa3om OblH BeUTOBNIEHB! 120 kapmos. Bee
ocoOu ObUTH TOMeUeHb! €3 MOBPEXKICHUH 1 OTIyLIeHbI B IpyA. Ha cnenyromuii 1eHs ObLI10
BbUIOBJIEHO 150 kapnos, u3 koropbix 50 okazanuch MeueHbIMU. [IprHUMas BO BHUMaHHUE,
YTO MOMYJISIIKA KapIa B Ipyy HE H3MEHUJIAch, KAKOB pa3Mep MOIYJISALUHU KapIa B 3TOM
npyay?

A. 3600

B. 6000

C.170

D. 360

E. 50
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A 65. Ha rpadukax oTpakeHbl pa3iiyHble 3aBUCUMOCTH CMEPTHOCTH OT IUIOTHOCTH

NomyJsiuK. B KakoM ciydae cMEPTHOCTb PETYIUpPYET IJIOTHOCTH MOIMYJIALNN?

number of deaths

population density

Number of deaths

population density

mortality rate

population density

mortaility rate

population density

O6o3nauenus: Ha rpadgukax W u X och aOCIUCC — MIIOTHOCTD MOMYJISIIMH, OCh OPJIMHAT —

KOJIMYECTBO CMEPTEH Ha €IUHUITY TUIOIIAaH, Ha Tpadukax Y U Z och abCIUCC — TUIOTHOCTh

MOMYJISIIINK, OCh OPAUHAT — KOA(G(ULIHMEHT CMEPTHOCTH (YMCIO CMEPTEIbHBIX CIy4yaeB Ha

1000 ocobeii)
AW, X, Yuz
B.Yuz
C.WuX

D. Tonbko Y

E.W,YuZ
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A 66. B sxcniepuMeHTe onpeaessn: Kakas 4yacTh JUCTA OIypLia, ChbeIEHHAsl T'yCEHMIIEH,
npeBpamaeTcs B & GroMaccy. Y CTaHOBHIIH, UTO TYCEHHIA Cheana 2 CM° JIHCTA B JICHb.
ITosydeHsl cneayroume 1aHHbIe:

W. cpeammii Bec 1cM® CyXOro JICTa Orypiia, MOIOGHBIH CheICHHOMY

X. o0muit Bec SKCKPEMEHTOB I'YCEHHIIBI 32 ICHb

Y. BEC BBICYILIEHHBIX 9KCKPEMEHTOB I'yCEHHUIIBI 32 JIEHb

Z. BeC IByOKHUCH YIJIEPOJIa, BBIIECIEHHOIO I'YCEHHUIIEN 3a JICHb.

Bri6epute Gpopmyiy, Mo KOTOpOH MOXKHO BEIYHCIUTH BeC TUCTa orypia (B),
MIPEBpATUBIIETOCS B OMOMacCy I'yCEHHIIbI 32 OJIMH JCHb.

A.B=2W-Y-Z

B.B=W-Y-Z

C.B=2W-Y -2)2W

D.B=2W-X-Z

E.B=W-X-Z
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buocucremMmatTuka

A 68. UTo numeeTcs y BCeX MOKPBHITOCEMEHHBIX U OTCYTCTBYET Y TOJIOCEMEHHBIX ?
A. CocynucTpiii KamOmit

B. Bropuunas kcunema

C. Ilepukapnuii

D. Cemsanonu

V. Cemena

A 70. Kakoe W3 cleAylOUMX YTBEPKICHUH B OTHOIICHUW XU3HEHHOIO ILHKJIA MXa He
NMPaBUJIbHO?

A. I'ametout HaunHaeT GopMUPOBATHCS U3 MPOTOHEMBI

B. /Ins ormtogoTBOpeHus HE0OOX0uMa Boaa

C. I'ameTbI 00pa3yroTcs B pe3yJibTaTe Meio3a

D. IN'ametouTsl 00pa3yrOT aHTEPUIUN U aPXETOHUHT

E. CnepmaTo30116l UMEIOT KTYTUKU

A 71. Y MHOTUX OEHTOCHBIX MOPCKUX OECII03BOHOYHBIX UMEIOTCSI CBOOOHO TJIABAIOIINE
JTUYUHKH. Y KOTO U3 YIIOMSHYTHIX OE€CTIO3BOHOYHBIX UMEIOTCS IJIAHKTOHHBIC THYHHKU?
A. Nematoda, Echinodermata, Polychaeta, Turbellaria

B. Polychaeta, Turbellaria, Echinodermata, Corallium

C. Decapoda, Echinodermata, Corallium

D. Bivalvia, Turbellaria, Porifera, Nematoda

E. Cephalopoda, Gastropoda, Bivalvia, Echinodermata
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A 72. Kakoe yTBeX/I€HHE O CUCTEMATUKE CIIEYIOLIUX TAKCOHOB MPaBUIbHOE?

A. Tun Platyhelminthes Bxirouaer Hirudinea, Turbellaria u Cestoda

B. Tun Arthropoda Bkimtouaer Chilopoda, Polychaeta u Crustacea

C. Tun Plathelminthes Bkto4aeT Bcex mapasuTHUECKUX YepPBEH

D. Tun Arthropoda BkiItouaeT BOAHBIX HACEKOMBIX U KJICIIEH

E. Tun Echinodermata u Cnidaria siBIsit0TCSI pOJICTBEHHBIMH, TOCKOJIBKY Yy 00€HX XapakTepHa

paarajibHas CUMMCTPUS TCJla
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A 73. CTyzeHT OMOJIOrMH HaIKCall HECKOJIBKO BBIBOJIOB mociie uzyuenus Turbellaria, 1eHTOYHOTO
yepss (Taenia sp.) u TpeMatonsl (Fasciola hepatica). Kotropoe U3 HalmucaHHBIX BEIBOJIOB
HeTIpaBUILHOE?

A. TIumeBapuTenbHas CHCTEMA JKUBOTHBIX PEAYIIUPYETCS € TIEPEXOIOM K TapasuTUICCKOMy 00pasy
KHU3HH

B. IIpoyKTHBHOCTE PA3MHOXKEHHSI YBETHUHUBACTCS C MEPEXOIOM K MApasUTHICCKOMY 00pa3y KHU3HU
C. Penykiust MUIIEBapUTCHEHOW CHCTEMBI HE BIICUET 3a OO0 APYTrHre U3MCHEHUS B CTPOCHUH Tella
D. BeyienurensHas cucteMa 1o o01ieMy IiaHy CTPOSHHS y BCEX UCCIIEIOBAHHBIX KUBOTHBIX OJHM3Ka
E. Tapasutndeckuii 00pa3 >KM3HU HE TMOBJICK 32 COO0I 3HAUNTENILHBIX U3MEHEHHUIT B 00IIIEM CTPOCHHUN

HEPBHOM CUCTEMBI

A 74. Ilapa3uTsl afanTHPOBaHBI K X XO35IMHY U €r0 XU3HEHHOMY IIKIy. Kakoil u3 oTBeTOB
[IPaBUJIbHBINA B OTHOIIEHUH Napa3suTHYECKUY BUIOB?

A. Muorue Nematoda, Turbellaria u Cestoda siBnsitoTCS DHIONAPAa3UTAMH KUIICYHUKA PHIO

B. By, 6:10X4 ¥ caMKU KOMapoB SIBJISIOTCS 3KTOINAapa3uTaMU TEIJIOKPOBHBIX KUBOTHBIX

C. Becnonorue paku sIBISIOTCS TPOMEXKYTOUHBIMU X03sieBaMu Trematoda u Cestoda

D. ITapasutndeckne Nematoda u Turbellaria umeroT npsiMoe pa3BuTHe 6€3 TPOMEKYTOTHOTO XO3INHA

E. Trematoda u Turbellaria sBisroTcst 2H10TIapa3UTAMHU B KHIIEIYHUKE XOJI0THOKPOBHBIX JKHBOTHBIX

A7S. J111 KakuX TPYI KUBOTHBIX XapaKTepHa reTepOTePMHUs — CIOCOOHOCTD BO BpeMsi 3MMOBKHU
MOHIDKATh TEMIIEpaTypy Teja 0 TaKOTro YPOBHS, KOT/Ia OHA CTAHOBHUTCS 3aBUCHMOH OT TEeMIIepaTyphl
cpenbl?

A. Rodentia, Chiroptera, Insectivora

B. Tonbko muis Carnivora

C. Carnivora, Chiroptera

D. [TuareuaslE. /{7151 BceX MIIGKOIIUTAIOIMNAX, OOUTAIOIINX B HOpax
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Theoretical test

YOU HAVE FOUR HOURS TO ANSWER ALL THE QUESTIONS

Questions in part A have only one correct answer which should be shown by marking

(blacking out) the appropriate field in the answer list.

You’ 1l get one point for every correct answer in part A

For questions in part B you’ll have to fill in the correct answers in the appropriate fields,
build graphs, etc
The number of points you’ll get for the part B questions varies, depending on the

complexity of the question

GOOD LUCK'!
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Part A

Find the one correct answer in each task and mark it in the answer sheet in this w

The jury will check only the answer sheet!
Cell Biology

Al. In which processes microtubules could be involved?

Beating of cilia | Movements of | Osmoregulation | Movement of organelles
and flagella chromatids in living cells

A |+ + + -

B. |+ - - -

C. |+ + - +

D. |- - + -

E. |- + + +

A2. Which of the following is an example of microfilament motion in nonmuscular animal
cells?

A. Rigor mortis

B. Flagellar movement

Cytokinesis

o 0

Chromosome movement during meiosis

E. Beating of cilia

A3. When or where it is possible to observe nucleolus?
A. During meiosis

B. In senescent plant cells

C. During apoptosis

D. In senescent animal cells
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E. During the elongation of plant cells
Ab5. Which statement about actin microfilaments is correct?
A. They are found only in animal muscle cells and involved in the contractions of
sacromeres
B. They are involved in the formation of the cell
cleavage furrow in plant and animal cells
C. They are found only in plant cells and involved in the movement of chloroplasts
D. Theyare found in plant and animal cells and involved in the movement of vesicles
E. Theyare found in all eukaryotic cells and involved in the movement of pyruvate

from cytosol to mitochondrial matrix

A6. Which statement about genetic material is incorrect?

A. There are viruses possessing genomes, built of RNA

B. There are cell organelles possessing their own RNA genomes

C. Inthe cells of bacteria genetic material may persist in extrachromosomal form

D. Genetic material of eukaryotes is made of DNA

E. Admission of foreign DNA in a cell is not necessarily lethal for the cell, especially in the
case of

eukaryotic cell
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AT.

A

w

<o

m

A8.

A9.

Which of the following is not the metabolic role of tricarboxylic acid (TCA) cycle?
Completion of carbohydrates oxidation

Supply of metabolic precursors for biosynthesis of some amino acids

Supply NADH for the respiratory chain

Supply NADPH for biosynthetic reactions

Production ATP or GTP

Which statement about the chemiosmotic theory is not correct?

While electrons in the electron transport chain are passing through the transporters
located on the inner membrane of mitochondria, protons are pumped out of the matrix
by the respiratory complexes I, I1l and IV

This theory explains coupling between oxidation and phosphorylation

The protons return to the mitochondrial matrix through the proton-dependent ATP
synthase

This theory is valid for forming of ATP in photosynthetic electron transport chains
The respiratory proton transport is driven by conformational oscillations of the
energy-coupling membrane bilayer

Which three amino acids can be formed directly in one step from the following metabolic

intermediates: pyruvate, oxaloacetate and a-ketoglutarate ?

Pyruvate Oxaloacetate a-ketoglutarate
A. | Alanine Aspartate Glutamate
B. | Lysine Asparagine Glutamine
C. | Serine Arginine Tyrosine
D. | Threonine Glycine Tryptophan
E. | Histidine Proline Leucine
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A 10. How many different primary structures approximately may represent a 10 residues long
polypeptide, which is a random combination of 20 naturally occurring amino acids?

A. 10

w

200
C. 4000
D. 10 000 000 000 000

E. 100 000 000 000 000 000 000

A 11. Apoptotic cell undergoes a series of changes including membrane blebbing,
fragmentation of DNA creating a vacuolar nucleus and following fragmentation of nucleus

forming micronuclei. Researchers used onion cells to study the cell death. Which picture

corresponds to cell with nuclear fragmentation?
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A 12. What is the correct sequence of events during immunological responses to viral
infection?
Code

1. Natural killer cell activation

2. Antibody production

3. Cytotoxic T cell activation

Virus invasion

Time

A 4 2 3 1

o9)
=
N
w
N

o O
w
(N
=
IS

m
o
w
N
B

4 A 13. The diagram shows a simplified scheme of three
stages (P, Q and R) of aerobic respiration.

What substances are X, Y, Z?

X Y Z

A. | Acetyl CoA NADH, Lactic acid

B. | Water CO, Dehydrogenase
C. NADH, CO; Dehydrogenase
D. | NADH; Water Peroxidase
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E. Pyruvate CO, NADH,

A 14. Some genes in the genome of bacteria are organised in operons. Which statement about

such operons is correct?

A. Genes of the operon are arranged in mosaic structures of introns and exons

B. Translation of all genes of one operon starts at the same initiation codon

C. All genes of the same operon are not expressed simultaneously

D. Proteins encoded in the genes of the same operon are translated from one common
mMRNA molecule

E. Translation of all genes from the same operon is terminated at the same common

STOP codon

A 15. Which of the given components is not needed for DNA replication in vivo?
A. Single stranded DNA template

B. Deoxy-nucleoside monophosphates (dAMP, dCMP, dGMP, dTMP)

C. RNA polymerase — primase

D. Single-strand DNA binding proteins

E. DNA polymerase

A 16. For numerous groups of organisms genes are split in exons and introns. Which

statement about gene expression is correct?

A. The genetic information of only some introns is used for synthesis of proteins

B. A separate promoter induces the transcription of each exon

C. During RNA processing the sequences of introns are removed as a result of splicing
of the pre-mRNA

D. Translation of each exon starts with its own initiation codon (AUG)

E. During the translation ribosomes are jumping over the intronic part of mMRNA
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A 17. Human hormone insulin is synthesised as pre-protein and modified before secretion in

extracellular space. It contains two polypeptide chains. Which statement about these chains is

correct?

A. They are synthesised on cytosolic ribosomes and modified in Golgi apparatus

B. They are synthesised on ER ribosomes and modified in Golgi apparatus

C. One chain is synthesised on cytosolic ribosomes, another on ER ribosomes and
modified in cytosol and Golgi apparatus

D. They are synthesised on cytosolic ribosomes and modified in the lumen of lysosomes

E. They are synthesised on cytosolic ribosomes and modified in cytosol

A 18. Which statement regarding the amount of genomic DNA per cell (M) during the cell

cycle is correct?

A

w

O 0O

m

MbnalG1] = Monalmeiosis prophase 1]

Monalmeiosis prophase 11] = 2 X MpNa[meiosis prophase 1]
Mbna[G1] = MpnalG2]

MbnNA[G2 atter mitosis] < MDNALG2 after meiosis]

IVlDNA[teIophase of mitosis] > I\/lDNA[teIophase | of meiosis]
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Plant Anatomy and Physiology

A 19. Which of the following is closer to the centre of a woody stem?
A. Vascular cambium

B. Primary phloem

C. Secondary phloem

D. Secondary xylem

E. Primary xylem

A 20. Carnivorous plants trap insects. What do they obtain from the insects? What do they
primarily use this substance for?

A. They obtain water, because they live in a dry environment

B. They obtain nitrogen to make sugar

C. They obtain phosphorus to make protein

D. They obtain sugars, because they can’t produce enough in photosynthesis

E. They obtain nitrogen to make protein

A 21. The diameter of woody stems is continually increasing. What structure ensures that
there is always enough bark to cover the outside of the stem?

A. Vascular cambium

B. Epidermis

C. Phellogen

D. Endodermis

E. Pericycle

10
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A 22. The drawing shows s cross - section of a plant root. The lines (1-6) indicate parts and
the arrow (7) indicates a pathway in the root. Which of the statements (A-E) provides a

correct explanation of the drawing?

A. 1 —trichome, 2 — cortex, 3 — phloem, 4 — pericycle, 5 — endodermis, 6 — epidermis,
7— pathway of water and sugars
B. 1 - root hair, 2 — cortex, 3 — xylem, 4 — endodermis, 5 — Casparian strip, 6 - epidermis,
7 — pathway of water and minerals
C. 1 - root hair, 2 — cortex, 3 — xylem, 4 — Casparian strip, 5 -pericycle, 6 — epidermis,
7 — pathway of water and minerals
D. 1 —root hair, 2 — periderm, 3 — phloem, 4 — endodermis, 5 — Casparian strip,
6 — epidermis, 7 — pathway of phytohormones
E . 1 —root hair, 2 — endodermis, 3 — xylem, 4 — epidermis, 5 — Casparian strip, 6 - periderm,

7 — pathway of water and minerals

A 23. Which cell is incorrectly paired with its tissue?
A. Root hair — dermal tissue

B. Palisade parenchyma — ground tissue

C. Guard cell — dermal tissue

D. Companion cell — excretory tissue

E. Tracheid — vascular tissue

11
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A 25. A plant biochemist received a specimen from a fellow scientist who noticed that the
plant’s stomates are closed during the day. The biochemist observed that radioactive carbon in
the form of carbon dioxide, fed to the plant at night, was first found in organic acids that
accumulate in the vacuole. During the day it moved to sugars being manufactured in the
chloroplast. What was the conclusion of the biochemist?

A. The plant fixes carbon by crassulacean acid metabolism (CAM)

B. The plant is a C4 plant

C. The plant is a C3 plant

D. The plant is using mitochondria as chloroplasts

E. The carbon fixation reactions occur in different cells

A 26. Red algae grow at depths beyond those to which red and blue light can penetrate in the
ocean. What could account for this?

A. Red algae have accessory pigments that absorb wavelengths of light available at these
depths

B. Red algae use infrared energy to power photosynthesis

C. Red algae have a more efficient light-absorbing system for red and blue light

D. Red algae are heterotroph organisms

E. The “red algae” must be identified incorrectly

A. 27. Sections are cut from a willow branch and planted in pots of soil in a greenhouse with
the shoot end of the section exposed and the root end in the soil. Roots sprout from the root
end and shoots sprout from the shoot end. Which statement about the sections is true?

A. The sections lacks the property of polarity

B. The concentration of auxin in the sections is the same in all their length

C. The root end will produce shoots

D. Dedifferentiation will be the first step in the process of root and shoot formation

12
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E. The root end has special structures forming roots which the shoot ends lack

A 28. Plants have developed many adaptations to maximize the benefits of available water.
Which of the following is one of these adaptations?

A. Reorientation of leaves in order to increase leaf temperature

B. Decreasing the amount of water lost for each gram of fixed carbon

C. Increasing the leaf surface area

D. Decreasing the thickness of the cuticle

E. Growing more leaves during drought

A 29. You need pears for a large party after three days but they are not ripe enough to use.
What is the best way to hasten the ripening process?

A. To place the pears in the dark

B. To place the pears in a refrigerator

C. To place the pears on the windowsill

D. To place the pears in brown paper bags together with ripe apples

13
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Animal Anatomy and Physiology

A 30. Which statements concerning human respiratory muscles are true?

1. During inspiration, the external intercostal muscles contract and the diaphragm moves
downwards

2. Internal and external intercostal muscles act in inspiration, and the diaphragm acts only in
expiration

3. During inspiration, only the internal intercostal muscles contract and the diaphragm moves
downwards

4. During expiration external intercostal muscles contract and the diaphragm moves
downwards

5. During gentle expiration, the thorax passively contracts, and then deep expiration can be
finished by contraction of the internal intercostal muscles

6. During inspiration, the internal intercostal muscles contracts and then strong inspiration
can be finished when the diaphragm moves upwards

A. 2and 4

B. 1and5

C. 4and 6

D. 3and5

E. 2is the only correct answer

A 31. Which of the following are characteristics for animals with an open circulatory system?

A. Haemoglobin, haemocoel, lymph

@

Haemocyanin, haemocoel, haemolymph

Haemoglobin, absence of haemocoel, haemolymph

o 0O

Haemocyanin, absence of haemocoel, lymph

m

Haemocyanin, haemocoel, lymph
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A 32. Which metabolic changes in the cytoplasm of skeletal muscle cells are characteristic of
skeletal muscle fatigue?

1. Increase of creatine phosphate concentration

2. Decrease in the amount of glycogen

3. Increase of H+ - ion concentration

4. Increase of ATP concentration

5. Decrease in lactate concentration

A. land?2

B. 1and 4

C. 2and3
D. 4and5

E. 3and4

A 33. Which of the following is characteristic for a physically trained person in comparison
with an untrained person?

A. The heart rate can reach a higher level

B. Stroke volume is greater

C. The activity of vagus nerve (nervus vagus) is lower

D. Mechanical resistance of blood vessels is higher

E. Left ventricular and diastolic volume is smaller
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A 34. Which statements regarding the differences of a compound eye compared with a
vertebrate’s eye is not correct?

1. Has chromatic aberration

2. The absorption of ultra-violet radiation is lesser
3. Acuity of vision (visus) is lesser

4. The ability to detect movement is lesser

5. The visual field is wider

A.land5

B.2and 3

C.land4

D.4and5

E.2and5

A 35. Which statement concerning a laboratory animal (white mouse) that lacks a thymus
gland congenitally is true?

A. Cellular immunity does not develop and the antibody synthesis is impaired

B. Only humoral immunity does not develop

C. Only cellular immunity does not develop

D. The immune system is not affected

E. This animal is resistant to viral infections but sensitive to bacterial infections
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A 36. The numbers in the first column correspond to human, elephant, bat, mouse and carp.

Which number indicates each organism?

Body temperature Heart rate Maximal speed of
Number (°C) (beats/min) locomotion
(m/s)
1 1-30 30-40 1.5
2 38 450-550 3.5
3 31 500-660 14
4 36.2 22-28 11
5 36.6 60-90 10
1 2 3 4 5)
Human Elephant Bat Mouse Carp
Mouse Bat Elephant Human Carp
Carp Mouse Bat Elephant Human
Carp Mouse Elephant Bat Human
Bat Mouse Carp Human Elephant
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A 38. Which figure shows the correct blood flow direction in a human?

A. Lungs
—
Intest
uscle Skin
Renal
Livel
—5
T\ /
nlasl
Brai Head Muscle
liurk .
Renal kin
:L/L Liver
J—
C.
Lungs
-
ntest
uscle
Renal Kin
Live
d.._
D. Lungs
—5 —
Intest
Brain Muscle
)q Renal Skin
Liver
J—
E. Lungs
—D [ —
Brain J7 Muscle nlest
A’/\ Renal Skin
Liver
—5
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A 39. Which of the figures shows the correct relations between basal metabolic rate per m?

body surface area and age (in years) of human male and females?

Basal
Metabolic
Rate
per
m2
Body
Surface
Area

Basal
Metabolic
Rate
per
mZ
Body
Surface
Area

Basal
Metabolic
Rate
per
mZ
Body
Surface
Area

A
Male
[ [ I T
20 40 60 80
Age
C

Male
Female

| T
40 60 80
Age

|
20

Male

0

B
'y
Basal
Metabolic
Rate
per
m? Mal
e
Body a
Surface
Area Female
| | T T
0 20 40 60 80
Age
D
4 Male
Basal
Metabolic Female
Rate
per
mZ
Body
Surface
Area
I I T T
0 20 40 60 80
Age

m
| | T T
20 40 60 80

Age
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A 40. The Figure shows cutaneous respiration among different vertebrates: excretion of

carbon dioxide (solid bars) and uptake of oxygen (open bars). Which of the version about

cutaneous respiration is true?

B

Il |

|
0 25

50 75

100

Fercent of total gas exchange

Bullfrog (larva)

Rana catesbeiana

-t

Bullfrog (adult)

Rana catesbeiana

Lungless salamander

Ensatina eschscholtzii

Human

Homo sapiens

v

A. | Bullfrog (larva)

Bullfrog (adult)

Lungless salamander

Human

B. | Human Bullfrog (adult) Bullfrog (larva) Lungless salamander
C. | Lungless Bullfrog (larva) Bullfrog (adult) Human

salamander
D. | Bullfrog (adult) Bullfrog (larva) Lungless salamander | Human

E. | Bullfrog (adult)

Human

Bullfrog (larva)

Lungless salamander
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Ethology

A 41. Fixed action patterns (FAPs) are important components of behaviour. Which statement
about the fixed action patterns is not true?

A. They are highly stereotypical, instinctive behaviours

B. FAPs are triggered by sign stimuli in the environment, and once begun, are continued to
completion

C. A supernormal stimulus often produces a stronger response

D. FAPs diminish the adaptive significance of behaviour

E. FAPs are often released by one or two simple cues associated with the relevant object in

an organism

A 42. Which feature correctly describes the return of salmon to their native stream to spawn?
A. Insight

B. Olfactory imprinting

C. Habituation

D. Classic conditioning

E. Positive taxis

A 43. Why did psychologists fail in teaching chimpanzees to talk like humans?
A. Chimpanzees have a different location and structure of larynx

B. They have weakly developed cerebrum

C. They have thin tongue

D. They have too large teeth

E. They have bad memory
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A 44. Why do territorial birds, which are territory owners tend to win when they meet
intruder birds?

A. They are more aggressive and better fighters

B. They have more to gain from a fight and so they are prepared to fight harder. The higher
benefit associated with territory, the harder they fight for it

C. Ownership is simply a conventional settlement

D. Owners always have a larger body size

E. Both A and D are correct answers
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Genetics and evolution

A 45. What is the probability for exactly three children to have a dominant phenotype in a
family with four children of heterozygous parents (Aa x Aa)?

A. 42%

B. 56%

C. 36%

D. 44%

E. 60%

A 46. Mouse hair colour is determined by two unlinked loci — C and B. Mice with genotype
CC or Cc are agouti, and with genotype cc-albino because pigment production in hair is
blocked. At the second locus, the B allele is dominant to the b, and the B allele determines
black agouti coat colour, but b - brown agouti coat colour.

A mouse with a black agouti coat is mated with an albino mouse of genotype bbcc. Half of
the offspring were albino, one quarter - black agouti, and one quarter were brown agouti.

What was the genotype of the black parent?

A.BBCC
B. BbCc
C. BbCC
D. Bbcc

E. BBcc
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A 47. After graduation, you and 19 friends (sex ratio close 1:1) build a raft, sail to a deserted
island, and start a new population, totally isolated from the world. Two of your friends carry
(that is, are heterozygous for) the recessive c allele, which in homozygotes causes cystic
fibrosis.

What will be the incidence of cystic fibrosis on your island, if you assume that the frequency
of this allele does not change during the growth of population?

A.0.05%

B. 0.0025 %

C.0.25%

D.05%

E.0.10 %

A 48. Suppose that allele b is sex-linked (located on X chromosome), recessive and lethal. It
kills the zygote or embryo. A man marries a woman who is heterozygous for this gene. What

would be the predicted sex ratio of the children of this couple if they have many children?

Girls Boys
A. 1 ) 1
B. 2 ) 0
C. 3 1
D. 3 2
E 2 1
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A 49. Two X-linked genetic defects have been studied by genealogical method (family
history): colour blindness and deficiency of certain enzyme in red blood cells. The pedigree

shows the results.

O Normal female

Normal male

Colour-blind male

»:22|  Enzyme-missing male

. Male with both defects

Which individual (-s) show (-s) that crossing over has occurred?
A. 8and 9
B. 1
C. 7and 8

D. 7and 9
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A 50. Which statement about the meiotic behaviour of chromosomes in a translocation

heterozygote is true?

A.

B.

Only adjacent chromosomal segregations yield viable gametes

Chromosomes form a cross-shaped structure during prophase |

. All gametes produced by a translocation heterozygote are non-viable

All gametes produced by a translocation heterozygote contain either duplications or
deletions

The correct answers are A and D

A 51. Dihybrid crosses between tall, spherical seeded plants and short, dented-seeded plants

in the F; generation produced only tall, spherical seeded plants. A testcross of F; hybrids with

short, dented-seeded plants produced many more tall, spherical seeded plants and short,

dented-seeded plants than tall, dented-seeded and short spherical —seeded plants. Which is the

right conclusion?

A

B.

Genes for tallness and seed shape are located in different chromosomes

Genes for tallness and seed shape are located in the same chromosome, and are
completely linked

Genes for tallness and seed shape show incomplete linkage

Traits for tall, dented-seeded plants are dominant

Traits for short, spherical seeded plants are recessive
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A 52. Which part in the given DNA sequence corresponds to the translating sequence of this
gene?

Promoter
-10 0
5'— TATCTTATGTTCTCAATCTTGAGGAGGAGGTACGCTATGAAGTCTCACGAATGGCTTAATAGTAG-3"

ATGTTCTCAATCTTGAGGAGGAGGTACGCTATGAAGTCTCACGAATGGCTTAATAGTAG
ATGAAGTCTCACGAATGGCTTAATAGTAG
ATGGCTTAATAGTAG

TATCTTATGTTCTCAATCTTGAGGAGGAGGTA
TATCTTATGTTCTCAATCTTGAGGAGGAGGTACGCTATG

m O O »| >

A 53. What is the key difference between heterochromatin and euchromatin?

A. Heterochromatin is found only near the centromeres; euchromatin is found near the ends
of chromosomes

B. Euchromatin is “true” chromatin; heterochromatin is a DNA-protein complex

C. The X chromosome is made up of euchromatin; heterochromatin is found in the Y
chromosome

D. Heterochromatin is found in prokaryotic DNA; euchromatin is found only in eucaryotic
DNA

E. Heterochromatin is transcriptionaly silent, while euchromatin is often transcriptionaly

active
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A 54. In crossing true-bred yellow and grey fruit flies Drosophila, the following results were

obtained:
Parents Progeny
Grey female x yellow male All grey
Yellow female x grey male All males — yellow
All females - grey

Which statement is correct?

A. Alleles for grey and yellow body colour are codominant
B. The allele for grey body colour is X-linked recessive

C. The allele for yellow body colour is X-linked dominant
D. The allele for grey body colour is X-linked dominant

E. The allele for yellow body colour is autosomal recessive

A 55. Inthe figure, each column represents a hypothetical haplotype for four RFLP
(restriction fragment length polymorphism) loci, each with two alleles (indicated by 1

or 2), and the disease locus, where n indicates normal allele and m the mutant allele for a X-

linked locus.
Son Mother Grandfather Grandmother
1 1 2 1 2 2
2 2 2 2 2 1
m m n n n n
1 1 1 1 1 1
2 2 1 2 1 1

(Continuation see on the next page)
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Presence or absence of the mutant allele can be detected by some direct molecular assay. The
data that the mutation is present in the mother but absent in both her parents does not tell us
which of the parents was the source of the mutant gamete. The problem is solved by
haplotype analysis using closely linked polymorphic loci. Where did the mutation, received
by the son occur?

A. In mother’s germ cells

B. In grandmother’s germ cells

. In grandfather’s germ cells

o 0O

. In both grandfather’s and grandmother’s germ cells

E. There is insufficient information to solve this problem
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Ecology

A 56- Which statement (-s) is (are) correct?

- Food chains usually have at least 7 levels

2- Food chains are limited in length by energy losses, for example in
respiration

3+ Most of the world terrestrial above-ground production is utilized directly
by detritivores

4. Gross enerqy production is the remaining assimilated energy after

respiration

A- 2, 3 and 4
B- Only 2

C- Only 71

D- 7 and 3

E- 2 and 3

A 57 Which statements are correct?

7-  Some autotrophic bacteria obtain energy oxidizing NH,” to NO,” or NO, to NOj

2.  Some autotrophic bacteria obtain enerqy reducing NO, or NO;

3 Nitrogen-fixing cyanobacteria can utilize atmospheric nitrogen (N,)
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4-  The ocean serves as a buffer, stabilizing the atmospheric CO, concentration

5- Coral reefs are very productive ecosystems, but they contain a minor portion of

the global amount of assimilated C

A- 3, 4and 5

B- 2,3, 4 and 5

c- 1, 4and 5

D- 1,3, 4and 5

E- Only 4 un 5
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A 60- Which statement (-s) is (are) correct?

7-  Succession after forest logging is an example of secondary succession

2.  Succession after forest fire is an example of secondary succession

3.  Generally, fire is a very important ecological process, as many ecosystems

depend on fire for their renewal

4. In climax forests, most of the under storey species will have high

competitive ability-

5. In climax forests, most of the under storey species are stress-tolerant

species

A 1, 2 and 4

B- Only 1, 3 and 5

¢c- 1,2, 3and 5

D- Only 1

E- Only 3 and 5
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A 61. Aphids are common prey for ladybird beetles. The figure shows the amount of time

spent feeding on a leaf by ladybird beetles. What does the figure indicate?

45

35 ~
30 ~
25 ~
20 ~
15 A
10 A

Time spent feeding on a leaf

0 5 10 15 20 25

number of aphid individuals

30

35

1. Ladybird beetles become confused when stationary prey is abundant, and have to spend a

longer time capturing an individual

2. The size of the ladybird population is dependent on the number of aphids available
3. Ladybirds do not waste energy searching for aphids when they are in short supply

4. Ladybird beetles have a better chance of spotting from afar a leaf with many aphids as

compared to a leaf with few aphids

5. Ladybird beetles spend more time on leaves where there are more aphids, because their

net energy gain is maximum due to fewer losses from searching

A

w

O 0O

m

Only 1
Only 2
Only 3
3and 5

All the answers are correct.
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A 62. Changes that occur in a forest developing on abandoned farmland are represented in the

graph below. What do the curves R, S and T indicate?

Time (years)

Curve R Curve S Curve T
A. | Net productivity Respiration Succession
B. | Gross productivity Net productivity Heterotrophy
C. | Gross productivity Respiration Total biomass

D. | Community respiration

Total biomass

Net productivity

E. Respiration

Total biomass

Gross productivity
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A 64. In a Latvian pond, a random sample of carp fish consisted of 120 individuals. All
individuals were permanently marked and released without injuring them. On the next day,
150 individuals were captured, of which 50 were marked. Assuming no change in the total
population size between the two days, what is the size of the population in the pond?

A. 3600

B. 6000

C. 170

D. 360

E. 50
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A 65. Which of the figures below show density-dependent mortality that could play a role in

number of deaths

Number of deaths

population density

population density

mortality rate

mortaility rate

population density

regulation of population size?
AW, X, Yand Z

B. Yand Z

C.Wand X

D.Only Y

E.W,Yand Z

population density
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A 66. In an experiment to determine the proportion as a percent of cabbage leaf material eaten
by a caterpillar that was converted to biomass, it was observed that the caterpillar ate 2 cm? of
leaf per day . In order to make an estimate of the conversion several measurements were done.
W. Average dry mass per cm? of leaf similar to that eaten

X. Total mass of caterpillar faeces per day

Y. Dry mass of caterpillar faeces per day

Z. Mass of carbon dioxide produced per day

Which of the given equations for estimating B, the mass of cabbage leaf converted into
caterpillar biomass per day, is correct?

A B =2W-Y-Z

B. B=W-Y-Z
C. B=(W-Y-2)2W
D. B=2W-X-Z

E. B=W-X-Z
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Biosystematics

A 68. What do all Angiosperms have that all Gymnosperms lack?
A. vascular cambium

B. secondary xylem

C. pericarp

D. cotyledons

E. seeds
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A 70. Which of the following is false about the life cycle of mosses?
A. Gametophytes arise from a protonema

B. External water is required for fertilization

C. Gametes are produced by meiosis

D. Antheridia and archegonium are produced by the gametophytes

E. Sperms have flagella

A 71. Many benthic marine invertebrates have free-living planktonic larvae. Which of the
following invertebrates all have planktonic larvae?

A. Nematoda, Echinodermata, Polychaeta, Turbellaria

B. Polychaeta, Turbellaria, Echinodermata, Corallium

C. Decapoda, Echinodermata, Corallium

D. Bivalvia, Turbellaria, Porifera, Nematoda

E. Cephalopoda, Gastropoda, Bivalvia, Echinodermata

A 72. Which statement regarding the systematics of following taxa is correct?

A. Phylum Platyhelminthes includes Hirudinea, Turbellaria and Cestoda

B. Phylum Arthropoda includes Chilopoda, Polychaeta, Crustacea

C. Phylum Platyhelminthes includes all the parasitic worms

D. Phylum Arthropoda includes water insects and water mites

E. Phylum Echinodermata and phylum Cnidaria are close relatives, as they possess a radial

symmetric body

41



13" International Biology Olympiad. Theoretical Test, Part A

A 73. A biology student made some comments after examining Turbellaria, tapeworm
(Taenia sp.) and trematoda (Fasciola hepatica). Which of his comments is not true?

A. Reduction in digestive system evolved in conjunction with passing to the parasitic life
style

B. With passing to the parasitic life style, the reproduction capacity has increased

C. The total disappearance of the digestive system in the parasitic species did not cause any
additional change in the body

D. The excretory systems of these animals basically resemble each other

E. The parasitic life style did not cause any change in the basic structural plan of the nervous

system

A 74, Parasites are adapted to the host and its life cycle. Which of the following statements
about parasitic species is correct?

A. Numerous Nematoda, Turbellaria and Cestoda are endoparasites in the intestine of fishes
B. Fleas, lice and most female mosquitoes are ectoparasites of warm-blooded animals

C. Cyclops are the intermediate hosts of Trematoda and Cestoda

D. The parasitic Nematoda and Turbellaria develop directly without an intermediate host

E. Trematodes and Turbellaria are endoparasites of cold-blooded animals

AT5. Heterothermy is the ability to reduce body temperature during hibernation until it gets
close to the environmental temperature. Which of the following animal groups include
heterothermal organisms?

A. Rodentia, Chiroptera, Insectivora

B. Only Carnivora

C. Carnivora, Chiroptera

D. Penguins

E. All mammals living in burrows
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