13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

Yacte b

IMoxkanyiicta BHUMATEJIbHO MPOYMTANTEe BCEe HHCTPYKIUM!
OT1MmeTbTe BCe NIPaBWIbHBIE OTBETHI TOJBKO B JIMCTAX JJIs1 OTBETOB.

Kropu Oyaer npoBepsiTh TOJBKO JHUCTHI 1JISI OTBETOB!

buoJsiorus KjieTKku

B 1. B Tabnuie npeacTaBieHbl HaYaIbHbIE CKOPOCTH PEAKIUKA B 3aBUCIMOCTH OT
KOHIIEHTpaluu cyocTpara 1is 3 pa3nuuHbix GpepmentoB (X,Y u Z):
KonuenTpanus cyocrpara HavyanbHast ckopocTh ( yCJIOBHBIE eIMHHMIBI )

(Yyc/I0OBHBIE eIMHUIIBI)

X Y Z
1 0,92 0,91 0,032
2 1,67 1,67 0,176
4 2,85 2,86 0,919
6 3,75 3,75 2,180
8 4,40 4,44 3,640
10 4,90 5,00 5,000
15 5,80 6,00 7,337
20 6,23 6,67 8,498
30 6,80 7,50 9,397
50 6,00 8,33 9,824
100 4,20 9,09 9,968

1. HauepTure B ucTe 171 OTBETOB rpa)uK 3aBUCUMOCTH IEPBOHAYATIBHON CKOPOCTH
peakiuu oT KoHIeHTpaiuu cyocrpata! (1 éann)

2. Onpenenute kakoit u3 pepmenToB (X, Y uiu Z) ABISETCS PEryIsSTOPHBIM (DEPMEHTOM C
KoorepaTtuBHbIM cBoricTBamu! (1 6ann)3. Onpenenute kakoit u3 Gpepmentos (X, Y wiu Z)

MHTUOMPYETCsl CBOMM cOOCTBEHHBIM cyOcTpatom! (1 éann)
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B 2. Jlns 5KCIOHEHIMAIBHO PacTyLIei KyIbTYpbl MUKPOOPTaHU3MOB, CrielUu(pUuIecKas
CKOpPOCTb POCTa L IBJISIETCSI TAPAMETPOM, [TOKa3bIBAIOIIUM CKOJIBKO IPaMMOB KJIETOYHOMN
O1oMacChl CHHTE3HPYETCS Ha TPaMM CYIIECTBYIOLIECH KIETOYHOH OMOMAacChl B €IUHHILY
BpeMeHH (0ObIUHO B Yac). DTa BeIMYMHA (1) 0OpaTHO MPONOPLUOHATbHA BPEMEHH YIBOCHHS
KyIbTYpBI tg : p=1n2 / t4= 0,693 / t4 = 0,7/ tq .OTcrona, yem Kopoue BpeMsl yABOCHHUS KIETOK,
TEM BbIILIE crelupuIecKas CKOpOCTb POCTa KYJIbTYpPHI.

JIBa Mukpoopranuzma A u B ObITH MHOKYJIMPOBAHBI B CBEXKYIO CPEIy POCTa TakK, YTOOBI
HavyaibHas ontudeckas mioTHOcTh (OD) kax o kyasTypsl Obl1a 0,1. Jlar-dasa
npoospkaack 1 gac st o6oux KyasTyp. Uepes 3 yaca mocne uHokymsaiuu OD kynbTypsr A
nocturio 0,4, a OD xyneTypsl B nocturio 1,6.

1. Onpenenure crienuPpUIECKYI0 CKOPOCTh POCTA IS KYJIbTYPHI A.

2. Onpenenute cienupUIECKYI0 CKOPOCTh pOCTa ISl KyJIbTyphl B. (2 6anna)

B 3. [loacuuTaiiTe BHYTPUKIECTOUHYIO MUJUTUMOJIAPHYIO (MM) KOHIIEHTPAITHIO KIS Y
Escherichia coli, ecnu n3amMepeHHOe cofiep)kKaHue Kajausl paBHO 7,8 MUKporpaMMaM Ha
MUJUIUTPAaMM CyXOT0 Beca KJIeTOK. [Ipeanonokum, 4To Bce HOHBI Kalusl HAXOAATCS B
IIUTO30JI€ B CBOOOIHOM (hopMe (HE CBA3AHBI C MAKPOMOJIEKYJIaMH) B 3aHUMAIOT
BHYTPHUKJIETOYHBIH 00bEM PaBHBIN 2-yM MUKPOJIMTPAM Ha MUJUIUTPAMM CYXOI'O Beca KJIETOK.
ATOMHBIN Bec Kanus paBeH 39 JlanbToH.

(1 6ann)

B 4. Onpenenennplie rpudbl CIIOCOOHBI OCYIIECTBIATh TUCCUMUIISILIAIO TIIFOKO3bI U
BbIpabateiBaTh AT® nByms myTsMu.

Anpobno: C¢H 1,06 + 60, = 6CO, + 6H,0O

AnaspobHo: C¢H 1,06 = 2C,HsOH + 2CO,

Ot1u rpudbl KyJIbTHBUPOBAIM B TIIIOK030-cojiepkaiei cpene. M3BectHo, uTo momoBuHa ATD
IPOAYLMPYETCS aHaYPOOHBIM ITyTEM.

(IIpoooncenue na credyroweli cmpanuye)
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1. Kak cooTHOCATCS CKOPOCTH a3pOOHOT0 U aHAIPOOHOT0 KaTaboIM3Ma TIIIOKO3bI?

2. KakoB oxuaeMblii pacxo1 KACIOpoaa (MOJIK Ha MOJIb IOTPEOIIEMOM TITIOKO3bI)?

3. KakoB oxumaemsrii Beixon CO; (MOJb HA MOJIb TOTPEOIIIEMOI TITFOKO36I)?

JUist pacdeToB MPEAOI0KHIM, YTO III0K03a (DEPMEHTHPYETCS 110 OOBIYHOMY
TIIMKOJIUTHUECKOMY IyTH OMOaeHa-Meiteproga-ITapraca 1 4To mpouecc OKUCIUTEIHHOTO

bochopunrpoBaHus MPoTEKALT ¢ MAKCUMAIBLHON 3P PEKTUBHOCTHIO. (3 banna)

B 5. Bb110 1osry4eHo HECKOIbKO ayKCOTPO(HBIX MyTaHTOB O0aktepun Bacillus subtilis,

KOTOPLIC HYXKJAJIUCh B I[O6aBJIeHI/II/I acrapTara, TpCOHWHA UM MECTUOHHHA K CPEAC pOCTa.

MyTtaHT [TpoMexxyTOUYHBII AmMuHOKHCIOTa, MeTaboJnTHI,
MeTabouT, HeoOxoaumast HaKaIlJIMBacMbIe B
HE CUHTE3UPYEMBII I pocTa cpene
MYTaHTOM
aspA 4. acrmaprat 7. pymapar
metA 1. TOMOIIMCTENH 5. METUOHUH 3. roMmocepuH
metH 5. METUOHUH 1. roMonMCcTENH
thrC 6. TpeoHNH 2. romocepuHdocdar
thrB 2. romocepundocdar 6. TpeoHNH 3. romocepuH
thrA 3. roMmocepuH 6. TpeoHuH 4. acnaprar
2. romocepuHpocdar 5. MeTnoHuH

1. TOMOIIMCTENH

1. KakoB nmyTs OMOCHHTE3a2 METHOHHUHA?

2. KakoB nyTh OnocunTe3a acnaprara?

3. KakoB nmyTh OMocHHTE3a TpEOHHHA?

VYKaxuTe B IUCTE JJI1 OTBETOB IIyTh OMOCUHTE3a /sl K&XKIOH aMUHOKHUCIIOTHI TOCPEICTBOM

ctpenok u uudp (1-7) u3 Tabmauis! (3 6anna)
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B 6. Ilepen HayaioM JIEKIIMM ACCUCTEHT 3aMETHJI, YTO KOMMEHTapHUH K Ba)KHOM uarpamme
notepstHbl. OH Halle MHOXKECTBO TEPMUHOB B yueOHUKE, BKIIIOUAsi HEKOTOPBIC TEPMUHBI HE
OTHOCALIMECA K 3TOU JUarpaMMe.

1. [ToxkanyiicTa HOMOTUTE aCCUCTEHTY BBIOPATh MOAXOISAIINE TEPMHUHBI ISl STON AUarpaMMbl

Y TIOCTaBUTh K HUM COOTBETCTBYIOIIME U(POBBIE 0003HAUYEHUS B JIMCTE AJI5l OTBETOB.

ATP + + > + AMP + PP

OO

©

(IIpooonscenue na cnedyroweti cmpanuye)
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Tepmun Homep Tepmun Homep
A-1 | AMHMHOKHCIOTA A-2 | PacTymmii nonunentua
B-1 |Ilenroza B-2 | Pacrymas nute [JHK
C-1 |’Kupnas xucnora C-2 |Pactymas auts PHK
D-1 | Manenbkas cyObeAMHULIA D-2 | Anbda- cyObenuHmIa
prboCOMBI PHK nonumepassr
E-1 |1-PHK E-2 | Slnepnas nopa
F-1 |IgG F-2 | P-caiir ( II-y4acTox )
G-1 |Peuenrop G-2 |LlenTpuons
H-1 | AmMunoanui -TPHK - H-2 | boxbmias CcyOBeTMHUIIA
CHUHTETa3a pubdocombl
I-1 |IIporeunkunaza I-2 | A-caiit ( A-y4acTox )
J-1 |['mroxokuHasza J-2 | Z-caiit ( 3-y4acTok )
K-1 | AmMunoanmia -TPHK K-2 |Ilentnann-TPHK
L-1 |Wunykrop L-2 | AHK nomumepaza
M-1 | Oneparop M-2 |cnnaiicucoma
N-1 | N-xonen N-2 | Anennnartimkias3a
O-1 |C-konen 0-2 | Kancomep
P-1 |5'-xoHnen P-2 |Onnonwureenas JJHK
R-1 |3’-xoHen R-2 |Konon
S-1 | Hyxneorun S-2 | MHMmmupyromui KoJ0H
T-1 |JIuzocoma T-2 |I'en
U-1 |curma-cyobeauHuna U-2 | TepmuHanbHas
PHK nonmmepasbt Tpancdepaza

(IIpoodondicenue na credyroweli cmpanuye)
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2. Kakoii KOMITOHEHT (yKa)KUTe HOMEp) JaHHOM TuarpaMMbl 001aaeT MenTHIUII-
TpaHchepa3Hoil aKTUBHOCTHIO?

5 6annoes)
B 7. U3yuancs poct 6akTepuii. Ha mepros TOJIBKO OHOTO KJIETOYHOTO JIeJICHUs 00paser
MIEPEHECIIA CO CPE/Ibl, COAECPIKALLEH JIETKUI U30TOI a30Ta (14N), Ha Cpelly, COACPKALLYIO
usotor Tskenoro asota (°N). ITocite 3Toro obpaser] CHOBa IEPEHOCHITH Ha CPELY C JIETKAM
a30TOM Ha MEPUOJ ABYX KIETOYHBIX IEIECHUH.
1. KakoB cocTaB JIETKUX U TSKENbIX H30TOMOB (B %) B nByxHuT4aror JIHK mocne

JKCIIepUMeHTa?

A. Tonrko nerkue B. O6a u3oromna C. TonpKo TSKETBIE

U3 stux kietok ObLaH Beienens! a8a Buga MPHK {m PHK (4) u MPHK (B)}
AKCIPECCUPYEMbIE COOTBETCTBEHHO JABYMS Pa3IMYHBIMU reHaMu. bblio HaiieHo, 9to o0e M-
PHK conepxat oguHaKkoBOE YHCIIO HYKJICOTHIOB. Y CTAHOBJICHHBIM HYKJICOTUAHBIN COCTaB

kaxnoi u3 M-PHK mipesncrasnen B Tabmutre.

MPHK A % C% G % T % U %
A 17 28 32 0 23
B 27 13 27 0 33

2. KakoB HyKJIEOTUAHBINA cocTaB ABOIMHOM HUTH renoMHo# JIHK B wactu xoaupytomeit A u B

I'CHBI COOTBCTCTBCHHO.

aH/IHK

A %

C%

G %

T %

U %

A

B

3. Kakas u3 KpUBBIX IPEICTABICHHBIX HI)KE MPEACTaBIsIET COO0H MPOQUIIb TEMIIEPATYyPhl
mnasnenus JIHK koaupyromyit yactu renoma A u B coorBerctBeHHO? Och X — Temneparypa
°C, och opauHAaT - % IUIaBIECHUS
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(3 6anna)

B 8. /luarpamMmbl MOKa3bIBalOT OTHOCUTENIBHOE KOJTMYECTBO MEMOpaH B IBYX THUIIaX KJIETOK.

MeMOpAaHBI
KJIeTKA IIeYeH nmaHKpeaTHYecKasi KJIeTKa:aA

=

Laanxkmma 2P

1"'panviisipiaeian 2P
MBTOXONnAPHAILIIASN BILYy TPCIIILAast
lel’l",lx(_ll:l,]_l PHAJMBHASN BHCIIIHAS
Annapara INonanzxm

ThiasMa rHIe CK s

Besmmxysx
Sipa

NO=MEDRC

{Source: B. Alberts et al, The (Cell (1989)]

MeMOpPpaHbBI
KJIeTKA IMeYeH NmaHKpeaTHIeCK

[ Tunapxaia DI

BE T panviasspaesia 2P

Y MBETroXonmmpHAIBIIASI BIIY TPDCIIIIAST
i MEuTOXOHJIPHAIILEAS BHEeIIHast

E Anmapara Noas K

1 I1ILmasMmarmTecKasy

= Besmxya

| Spa

{Source: B. Alberts et al, The (Cell (1989)]

OOBsicHUTE, TOUYEMY KJIETKH IeUeHU (OTBET A) UMEIOT 3HAYUTEILHO OoJbIle riiaakoro OP, B
TO BpeMsl KaK ITaHKpeaTudeckue KieTku (oTBeT B) umeror Gosnbie rpanymsipaoro DP.
Bri6epute npaBuiibHbIC yTBEPKAeHUS (A Mo E) U3 J1€BOil KOJOHKM ¥ HAMJAUTE UM
cooTBeTcTBYMOIIKE HOMepa (1 mo 5) u3 mpaBoii KoloHKH. OTBET BHECUTE B TAOJIMITY Ha JINCTE

U1 OTBETOB!
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IIpouecc Crpykrypa

A | CuHTE3 TUNUAOB BhIIIE B memOpane siapa mankpearuyecko kiaetku | 1

B | IIporconuTnueckas akTUBHOCTb B yacTrnax rimkoreHa KJIeTOK IeYeH! 2
BBIILIE

C | JIunonuTHyeckasi akTUBHOCTD B sH0n1a3MaTHYeCKOM PETUKYITYME 3
BBIIIIE MIaHKPEATUYECKUX KIIETOK

D | bosee akTuBHAsA MPOTEUHO — B MUTOXOHAPUAX KIIETOK IIEYEHU 4
CEKPETOPHAsl IEATEIHOCTh

E | AxtuBHocTh cuHTe3a AT® Boiie | B sHAOMIIa3MaTHUECKOM PETUKYITYME KIIETOK | 5

[IEYCHU

(2 6anna)

B 9. PucyHok nokasslBaeT amnmnapar,

KOHHYECKast

- U3TOTOBJICHHBIN CTYACHTOM JJIs U3y4EHUs

BJIMAHUA TEMIICPATYPbl HAa aKTUBHOCTD IIpoLECCa

Ny3bIPbKH C02
O6pa3OBaHI/I§I 9TaHOJIa JPOKIKaMHU

CyCIeHCHs JPOXKiKe Konunueckas koba conepKuT 2,5T ApOxIKeH,

0,
npodka ¢ otsepemen | CYCIICHIMPOBAHHBIX B 2% PacTBOpPE caxapo3bl.

Bo Bpems ¢pepMeHTanIii MEHUCK JIBHKETCS 110

CTEeK/IsIHHas! prﬁqua

ERIGHEDEL] CTEKJITHHOU TPyOOoUKe (5 MJI MUKPOTIUTIETKA)

BHU3.

Tabnuia moka3pIBaeT KOJIMYECTBO CYCIIEH3UH (MJT), BAABICHHOW B MUKPOTIUIIETKE Oarogaps

BbiienieHnto0 CO; mocne peryssipHbIX HHTEPBaIOB BPEMEHHU.

Bpemsimun. | 4°C 10° C 20° C 35°C 55' C
1 0 0,2 0,4 0,7 0

2 0 1,0 1,3 1,2 0,1

3 0,1 1,9 3,2 2,8 0,2

4 0,2 3,1 4,3 4,4 0,3

5 0,3 4,0 Het pesynbrata | Her pesynstata | (.4

1. Hapucyiite rpaduk Beiaeneaus CO; npu pa3anyHbIX TEMepaTypax.
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2. Onpenenute cpenHIO0 cKopocTh BoiAeneHus CO; (M CO,/MuH) npu TeMieparype 20°C,
UCIIOJIb3YS IAHHBIE, TTOYYEHHBIE B IPOMEKYTOK BPEMEHU MEXAY 2 U 4 MUHYTaMH.

3. Onpenenute cneruduueckyro ckopocts odbpazoanus CO, (Mumumosb CO,/MUH T) Ipu
20° C.

4. KakoBa Oyzet crienududeckas CKOpOCTh aKKyMYJISIIAN dTaHOJIa (MAJTUMOJIb dTaHOIa /MUH

r), ecau ¢pepmeHTaIus cooTBeTcTByeT ypaBHeHuw: C¢H 2,06 = 2C,HsOH + 2 CO, (4 6anna)
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AHaTtoMus U PU3MOJIOTHS PACTECHUH

B 10. BrnummuTe HOMepa (Ka)K10€ YHUCI0 MOXKET OBITh UCIIOIh30BaHO TOJIKO OJMH Pa3)
CTPYKTYp PacTeHHIA, HCHa3BaHHBIX HAa CXEME, B COOTBETCTBYIOIINE rpadbl TAOIHUIIBI B JIUCTE

U1 OTBETOB!

Demnema

1 _y

» deiored

/

Kopa
CurtoBuaHbBIE TPYOKH

ConpoBok1aronme KIeTKH

3 HaxkarnnuBaroiias napeHxuma
4
Crpykrypa Homep
A. [lepunepma
B. [TepBuunas ¢aosma
C. JlyGsiHbIe BOIOKHA
D. ®ennobnact
E. demnogepma
F. Bropuunas ¢nosma
G. Tpaxeupl

(2 6anna)

10
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B 11. Ha pucyHke noka3aH MomnepeuHblid pa3pe3 KCUIEMBbI CTE0JISI TOJIOCEMSIHHOTO

JPEBECHOTO pacTeHus. Briummre B TaOIUIy B TUCTE JUISI OTBETOB HOMEPa (Kax10€ YnCII0

MOJKET OBITh UCTIOIB30BAHO TOJILKO OJIMH pa3), yKa3aHHBIC HA PUCYHKE, KOTOPHIE

COOTBETCTBYIOT CTPYKTYpaM pacTeHUM!

ey

e
. (eDN
I

Crpykrypa pacreHuii Homep
A. Pannsis (BeceHHe — JIETHSS) IpEeBECUHA
B. CuroBuaHas TpyOKa
C. [lo3nHss (oceHHss) IpeBeCHA
D. CmonsHOM X0/
E. CornpoBosk1aroiast KJIeTKa
F. Kcunemnas napenxuma

(2 6anna)

11
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B 12. B na#HBIX TPEeASIOKESHUSIX COAEPIKUTCS KpaTKas HHPopMaIus 0 HEKOTOPBIX
CTPYKTypax pacTeHMi U mpoleccax, IpoTeKalMX B HUX. BnumuTe B Tabnuily B TucTe 1715
OTBETOB HOMEpa (Ka)X0€ YHUCII0 MOXKET OBITh UCITOJIB30BAHO TOJBKO OJHMH pPa3) T€X
MPEeJI0KEHU N, KOTOPhIE COOTBETCTBYIOT CTPYKTYpaM pacTEHH !

1. Perynupyet B KOpHSIX BHYTPUHAIPABIEHHBIN MOTOK MHUHEPAJIbHBIX BEUIECTB

2. [Inactuna, KoTopast 00pa3yeTcsi B paCTCHUH B TEMHOTE

3. Tum kneTok, 00ecieUrBaIONIN OCHOBHYIO MEXAaHUYECKYIO TPOYHOCTH IPEBECHHBI
rOJIOCEMEHHBIX JAPEBECHBIX PACTEHUN

4. O0ecrieurnBaeT rOpU30HTAIBHOE TIEPEABHUIKEHUE BOIBI IO CTEOITIO

Crpykrypa pacrenuii | Homep

A. | Tpaxeunasl

B. | Dnunepma

C. | DHmomepma

D. | CMonsHO’ X011

E. | CepaueBuHHBIN 1y4

F. Jletixomiact

G. | Otuonnact

(2 6anna)

12
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B 14. /TneBHas KpuBasi MOKa3bIBAE€T OTKPbIBAHUE YCThUIl TUUYHOTO C3 pacTeHus.

0.4

=
W

Stomatal conductance, cm 1
o o
— b

Time of day

YcThUYHOE IPOHUKHOBEHHE SIBIISIETCS TIOKa3areneM auddy3un uepes ycTbuna u
KOCBCHHBIM IMOKa3aTCJIEM OTKPbIBAHUS YCTbHHUII. YcTpu4HOE MMPOHUKHOBCHUC C
BECIIUYUHON «HOJIIbY» IMMOKa3bIBACT, UTO YCThUIIA SABJIAIOTCA 3aKPbITBIMH (T.e., HET
TpaHCIIUPAIUN ).

1. YkaxxuTe Ha IuarpaMMe COOTBETCTBYIOIIEE BpeMsl THS 1 0003HAYBTE UX B JIMCTE IS

OTBETOB, UCIIOJIb3Ys CIEAYIONIYI0 KOJUPOBKY:

1. [Tomaous 2. Ilommens 3.6 : 00 yTpa 4.6 : 00 Beuepa (4)
A
B
C
D
2.
C
A A

YcTbUYHOE OTKPBIBAaHHE/3aKPBIBAHUE PETYIIUPYETCS PSAAOM BHYTPEHHUX M BHEITHUX
(baxTopoB.

(IIpooondicenue Ha credyowel cmparuye)

13
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YKaXuTe B IUCTE JIJIS1 OTBETOB, KAKOW U3 MEPEUUCICHHBIX (PAKTOPOB OTHOCUTCSA K (pakTOpam,
MOKAa3aHHBIM Ha pUCYHKE. Mcnonb3yiTe ClIeyoIy0 KOJIUPOBKY:

1.CO, 2.cBer 3.Ca*" 4. a6cumsosas kucnora  5.K° 6. H,O

AunB
C
D (4 6anna)

B 15. Pactenusm HeoOxoaumbl 16 He3aMEeHUMBIX 371eMeHTOB — 00p (1), kanbuwii (2), yriepos
(3), xnop (4), mens (5), Bomopox (6), xxene3o (7), marauii (8), mapraner (9), monubaex (10),
a3ot (11), kucnopon (12), pocdop (13), kanuii (14), cepa (15), uunk (16).

HpOHOpHI/IOHaJIBHOG KOJIMYCCTBO PA3HBIX 3JICMCHTOB B PACTCHUAX ITOKAa3aHO HA PUCYHKC.

p /————‘—_\
rd \_____—___/
-~
P 7 9.5 % micronutrients (£)
/—_—__\—-\ > -
\‘____/
M— 1%
N
\
\ 35 % macronutrients (0
AN
\
A\
\
96 % A, Band C \
AY
\
‘\_______/
N

1. Boumure B mucre IJIs1 OTBETOB HOMEPA 3JICMEHTOB, COOTBETCTBEHHO HUX

MPOIMOPLIMOHAIBHOMY COJIEP)KaHUI0, YKa3aHHOMY Ha PUCYHKE.

A, B, C
D
E

(3 obanna)

14
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AHaTOMHS U (l)l’I3I/IOJIOFI/Iﬂ KUBOTHbBIX

B 16. PaccunraiiTe Tpy OTCYTCTBYIOIMINE €IUHUIIBI 00BeMa KUAKOCTH (X, Y U Z) U BIUIIHATE

X B JIUCTC OJIsI OTBCTOB.

O0beM KHIKOCTH,
KOTOPBI adcopOoupyercst
B NHILEBAPUTETHHOM
TPaKTe WM BblJeJseTcsi

U3 OpraHusMa 3a CyTKMH

TOHKHN KUIIIEYHUK

abcopOupyer

X ma

TomacThIl KUIIEYHUK
abcopbupyet

1000 mJ

U3 Oopranu3ma C KaJioM
BBIBOIUTCS

100 mJx

Bmecre: 'Y mu

nwa

=2 CntoHa
g

>KenyaouHbln cok

3 < Xenyb
ToHKkM

KULLIEYHN
ToncTtbin
KULLIEYHUK

|

W3 opraHnama c
KarioM BbIBOOUTCA

\:Cgf;—ﬂOﬂ)Keﬂyﬂoblelﬁ COK
ekpeums
TOHKOIo KMLLIEeYHUKa

O0beM KHIKOCTH,
KOTOPBI MoCTynaer B
NHILEeBAPUTEIbHBINH TPAKT

3a CyTKH

Iuma

2000 ma

Cmrona 1500 ma

Cexkpenus xenyaka

2000 ma

Kemur 500 ma

[Tankpeatnueckas

cekperys Z. ml

Cekpenusi B TOHKOM
KHIIIKE

1500 mn

Bwmecte: 9000 M

(1 6ann)
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13 Mexxaynapoanas buonornueckast Qnumnuana. Teoperuueckuii Tect, yacts B

B 17. PaznuuHble NOBpEXAE€HUS IPOBOASIINX ITYTEH 3pUTEIBLHOTO aHATIN3aTOPa BI3IBAIOT
BBIIAJICHUE OTJEIBHBIX YYaCTKOB B IIOJIE 3pEHUS. XapaKTep BBINIAICHUS 3aBUCUT OT MECTa
noBpexJaeHHs. B quarpamme Kopbl nudpamMu OTMEUEHBI Je(eKTHBIE MECTa MPOBOASAIINX
myTell 3pUTENIbHOTO aHAJIM3aTOopa, a B TA0JIUIIE, CIIPaBa, YSPHBIA CETMEHT MOKAa3bIBAET
BBIIIABIINN y4aCTOK B I10JI€ 3pEHUS.

BriGepure a7 KaX0T0 MOBPEXKICHHS TPOBOASAIIMX IYTeH COOTBETCTBYIOIIEE TOJIE 3pEHUS U

COOTBCTCTBYIOIIHUEC HOMCPA BIIUIIUTC B JIUCTC IJIsI OTBCTOB.

OedekTbl Nnons Howmep
3peHus NOBPEXAEHHOIO
mecTa

-

JleBbi rma3 lNpaBbin rnas
o) ~
] 1| A
- -
- -
]
r

i D

Lateral
radiation geniculate — o
body

Ha3Banus B pucyHke: " __;’ " :;I F.

e 3puTenbHBIN HepB (Optic nerve)
nepeKpect 3putenbHoro Hepsa(Optic chiasm)
3puTenbHbIN TpakT(Optic tract)

naTepanbHOe KoyneHuyatoe Teno (Lateral geniculate body)
3putenbHas ayauctocts (Optic radiation)

(3 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 18. 3akpackTe B JIncTE 171 OTBETOB CTPEJIKHU, KOTOPHIE MOKA3bIBAIOT HANIPABJIEHHUE [TOTOKA
BOJIbI yepe3 MeMOpany sputpouuTa!l benbie Kpy>KKi — MOJIEKYJIbl BOJIbI, YEPHBIE KPYKKHU —

MOJICKYJIBI paCTBOPCHHOI'O BCIIICCTBA.

(1 6ann)

B 19. OTmeTbTe CcTpenkamu, B MyCThIX MPSAMOYTOJIbHUKAX B JIUCTE AJI1 OTBETOB, HAIIPABICHUE
nepemenieHus npocrenmux (A) u (B)!

Ha pucyHke cTpenku ykas3bIBalOT HAIpaBJIEHHE BOJIHBI, 00pa3yIOIIENHCs OT YAapOB KI'yTHKA.

v

A.
\ B.
", W/
% N

(1 6ann)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 20. B mucre A 0OTBETOB OTMETHTE KPECTHKAMU JIOKATH3AINIO TIPOIIECCOB B HE(POHE. ,
KOTOpBIE COOTBETCTBYIOT IaHHBIM B Tabnuie! Bo3morxeH Oouibliie 4eM OJIMH PaBHIIbHBIH

OTBET HA KaXbIi IPOILIECC.

1. 2. 3. 4. S.
[Ipoueccol [Toueunsit | IIpoxkcumanenbiii | Iletns | JlucranbHblid JucranbHblit
KIyOouek | m3BHUTON KaHaien | ['enne U3BUTON KaHajiew u
KaHaer| coOuparenpHas
TpyOKa

A. OunbTpanus
KUJIKOCTH, KOTOpas
U30TOHUYHA

I1a3Me KpoBU

B. Peabcopbuus
Bomsl, Na', K™,
TJTFOKO3BI,
AMHUHOKHMCIIOT,

Cl', HCO’3, Moun

C. PeabcopOrust

Boxpl, Na', K, CI

D. PeabcopOrus

Bozbl, Na', CI

E. PeabcopOums
Bozsl Na', HCO'3

MOYH

(IIpoooncenue na credyroweti cmpanuye)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

F. Cekpeuust

H, K

G. Cexperus H',
NH 4, mouu,

KpeaTHHUHA

H. Cexpeuust Mmouu

(5 6anna)

B 22. Pacnonoxure HoMepa CTPEIOK B IIOCIEA0BATEILHOCTH, KOTOPasi COOTBETCTBYET

CTUMYJISILIUM MBIIIIEYHOW MEMOpPaHbl, U MPUBOJIUT K COKpAleHHIO MbIIIIBL. Ha pucynke —

YepHbIe CTPENIKHU YKa3bIBaIOT HAIIPaBJIEHNUE IPOBEACHUS BO30YXIeHus (MIOTEeHIHaIa

> +
JeiicTBUS) B MeMOpaHax, a Oeible CTPEJIKH - HalpaBlIeHUue MNepeMeleHus noHoB Ca B

CapKoOIIa3M€ B OTBCT Ha JACTIOJIAPU3ALNLO.

Crumyasuust
« 1
—
4

—

[

\\_;____

Y

~

AKTHHOBaA "ToHKaA"

HHTDb

KIIETOYHA4A ME‘,MGPEI,HE[

| capKoIuazMaTHYeCKuii
PETHKYIIYM

>
<

nonepeyHas Tpybouka

MHO3HHOBRAA "Toncrasd”
HHTE

(1 6ann)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

ITOJIOTUS

B 25. IItuma rony6as coifka akTUBHO MOTPEOIISIET pa3HBIX BUII 0abouek (Monu Catocala), y
KOTOPBIX 33 JHHE KPBUIbS YACTO SPKO OKPAIICHBI B JKEJIThIC, OPAHKEBBIC, KPACHBIE U APYTHE
[[BETA, a MIePEeTHUE KPBUIbsI HIMEIOT OKPACKY, CXOIHYIO C KOpOii iepeBbeB. OHU MPUKPHIBAIOT
3aJJHHIE KPBUIbs, KOTa 0a00uKa OTBIXAeT, HO MOTYT HEOXKUJIAHHO MOSIBUTHCS, KOT/Ia OHA

B3MaxXHuBacT UMU.

YcnewHocTb O6GHapyXeHus fo6bIiuu ronybon conkom npu oxote
Ha 6abouek (BuAbl Catocola)

Nunexc 1.2

oOHapyxeHus: 1 -
. \/\./‘\./'\.\‘
0.6
0.4
0.2 -
o—l/'\-/.\'/.\l/./.

1 2 3 4 & 6 7 8 9

YcnewHslie nonbiTkn | —€— Ha Bugumom doHe

—l— Ha kpunTtuyeckom ¢oHe

Kakune 3 maHHBIX yTBEpXKACHUIH 00 OKpacke KpbUIhEB MpaBUiIbHbIE? OTMETHTE UX B JIUCTE
JUIS OTBETOB KpecTHUKaMu!

A. TlepeaHue Kpbulbsi OKpallIeHbl TaK, YTOOBI YMEHBIIUTH CIOCOOHOCTh XUIITHUKA PACIO3HATh
(o] 0%

B. 3agHue KphuIbs OKpaIieHbl SpKo 0€3 KaKoro-Tu00 3HAUYCHHs, TO CIIYYaHBIN MPU3HAK

C. Okpacka 3aIHUX KPbUIEB MOXET OTHYTHYTh NTHUILY, TOCKOJBKY, HE0XKUIaHHO YBUIICB
SPKO OKpalleHHbIE KPbLJIbs, COMKa 3aMUPAET, a 32 ’TO MTHOBEHHUE )KEPTBA YCIIEBAET yJIECTETh
D. Kpuntuueckast okpacka nepeIHIX KpbUTheB HE CTIOCOOHA TTOJTHOCTHIO 3AIUTHTHh 0a00UeK,
T.K. COMKH IMOCTENEHHO y4yaTcsl paclio3HaBaTh MoJjieil Ha (hoHEe KpUNITUYECKOro cybcTpaTa

E. SIpko okpaiieHHbIe KPbLIbsi CIOCOOCTBYIOT PacliO3HABAHHUIO MTOJIOBOTO MapTHEpa

F. Xuniauk He ciocoOeH pa3nnyarh IBETa

(3 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

I'eneTuka u >3BoJIOLINA

B 26. Y mnonoBoii mymiku Drosophila melanogaster BCTpedaroTcst 1Ba JOMHUHAHTHBIX

+ v + o
reHa: (b"), onpenensromuii cepyro OKpacky tena u (¢'), OnpeAeIsomni HOpMaIbHbIE

KpbUbs. PeneccuBHbIe amienu 3Tux reHos (b, €) onpenensoT Y4epHyo OKpacKy Tejia U

KpUBBIE KPbUIbSL.

JIBa ctynenta Ana u JIoHabT TpOU3BEIN CKpEIIMBaHUEe APO30(HIT sl ONIpeaeIICHHS

paccTosHUS MEXy 3TUMHU ABYMs reHaMH. BbutH cKpelieHbl cepble MYIIKU C HOPMaJIbHBIMU

KPBUIbSIMU U YEPHBIE MYIIKH, Y KOTOPBIX KPbUIbs OBbLIN KPUBBIMHU.

®eHOTHUIIBI HOTOMKOB M UX YHCJIICHHBIC OTHOIIICHUS ITOKa3aHbI B Ta6J'II/IHe.

Cepoe Teuto,

Yepnoe Teo,

Cepoe Teuto,

Yepnoe Teo,

HOpMaJIbHbIE KpHBbIEe KpHBbIE HOpMAaJIbHbIE
KPbLIbS KPbLIbS KPbLIbS KPbLIbS
IKCepUMEeHT 236 253 50 61
AJIbI
IKCcrepUuMeHT 55 56 241 248
Jlonanbaa

1. KakoBo paccrosiHue Mexay 3TUMHU reHamu? OTMEThTE B JIMCTE 111 OTBETOB!

2. Kakue ObLIM T'€HOTHIIB MyX ¢ JOMHUHAHTHBIM q)eHOTI/IHOM, KOTOPLIC NUCTI0JIB30BAJIMCH B

skcriepuMenTax Anbl (A.) u JJonansaa (B.)? Hanumre reHOTUITBI U yKaXuTe (hazy

crenjaeHus reuos b u ¢!

A. (Myxu Anpr)

B. (Myxu [{onansaa)

(3 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 27. Heckonbko mytanuii (A, B, C, D) 6bu10 HaiiieHO B KOIUPYIOIIEH YacTH TeHa .
Kogon 1 2 3 4 5 6 7 8 9 10 11 12

Wt ATG TGC CCC CGA GTC GAG GAC CTG AGC CTG ACG AGC
e

* Jleneuus 1 HykneoTuaa
1. ITepeBenute kogoubl BapuantoB (Wt, A, B, C, D) nanHoii mocieqoBaTenbHOCTH B
0JTHOOYKBEHHBIE KOJIbI aMUHOKHUCIIOT. Vconp3yiiTe TabauIly FTeHeTHYECKUX KOIOB!

OTBeTHI 3aIUIIMTE B TA0JIULE B TUCTE I 0TBETOB. 3aMerka: BMecTo STOP mumure ST!

Kon
Wt |1 2 3 4 5 6 7 8 9 10 11 12
A.
B.
C.
D.
Bropas 6a3a
U C A G
UOU F (Phe |UCU S (Ser) |[UAU Y (Tyr) |[UGU C (Cys) |U
U |uuC F (Phe) |UCC S (Ser) |[UAC Y (Tyr) |[UGC C (CQys) |C
UUA L (Leu) |UCA S (Ser) |UMA STOP UGA STOP A
UUG L (Leu) |[UCG S (Ser) |UAG STOP UG W(Trp) |G
« CUU L (Leu) |CCU P (Pro) |CAU H(Hs)|CQU R(ArQ) |U
% |C |CGUC L (Leu) |CCC P (Pro) [CAC H (His) [CGC R (Arg) [C | g
© CUA L (Leu) [CCA P (Pro) |[CAA Q(Gn) [CGA R (Arg) |A | &
2 CUG L (Leu) |CCG P (Pro) [CAG Q(dn) |CGG R (Arg) |G | =
2 AUU | (IlTe) |[ACU T (Thr) |[AAU N (Asn) |[AGU S (Ser) [U | A
= |A |AUC I (Ile)|ACC T (Thr) |AAC N (Asn) [AGC S (Ser)|C | &
AUA | (lle) |[ACA T (Thr) |AAA K (Lys) |AGA R (Arg) |A | =
AUG M (Met) |[ACG T (Thr) |[AAG K (Lys) |AGG R (Arg) |G
GUU V (Val) [GCU A (Ala) |GAU D (asp) |GAU G (Gy) |U
G |[GUC V (Val) |GCC A (Ala) |[GAC D (asp) |GC G (dy) |C
GUA V (Val) |GCA A (Ala) |GAA E (Qu) |GGA G (dy) |A
QUG V (Val) |GCG A (Ala) |GAG E (Qu) |GGG G (dy) |G

2. Pacnionoxwure B TUCTE AJIsi OTBETOB MyTaiuu (A-D) B TakoMm nopsake, B KOTOPOM BUIHO HX
BIMsIHUE Ha (pyHKIIMOHMpOoBaHue Oenka. Haunute ¢ Hanbomnee BpeiHOM MyTaruu!

(4 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 28. B peke o6uTaroT 1Be NOMYJSAIUH YIUTOK: O/1HA TJaBHAsA (OCHOBHAS) MOMYJISLINS
HE/IaJIeKo OT JIEBOTO Oepera, Apyrasi - (HAMHOTO MEHbIIIE) OKOJIO OCTPOBA (TIOMYIISLIUS
octpoBa). Paccmorpure res , umeronuii 1sa awiens G u g. B nonynsiuuu octposa
BCTpEYaloTCs 00a ajuiesns, a B INIaBHOM MOMYJISIUN UMeeTcs ToNbKo amuienb G. O6o3HaunM

OykBoOil p yactory amuienst G B OMYJISALMN OCTPOBA.

Iotoxk pexu

s
T

L3

e Honymnsius OcHoBHas
0OCTpOBa MOMYJISIUS

N3-3a TedeHuns peku HaYaJlaCh MUTpalvs TJIaBHOW MOMYJALMU Ha OCcTpoB. [Ipeanonoxum,
410 10 MUrpanuu yactora aenu G osua 0.6 (p = 0.6). B pesynbrare Mmurpauuu 12 %
0c00eii B MOMYJISIMU OCTPOBA OBLIO MOMOIHEHO YAUTKAMHU U3 TJIABHOM MOMYJISIUY.

1. Onpenenute p nociie MUrpanuu!

[Tocne BOIHBI MUTPALIUHY, YAUTKU MOMYJIALMUA OCTPOBa pa3MHOKaIuch. [1o Hen3BecTHOM
HPUYKHE, CKOPOCTh MyTanuii ¢ G g HAMHOTrO BO3paciia Ha OCTPOBE, BKIIKOYAst
SMHIPAHTOB, 110 CPABHEHHUIO C TJIaBHOM nonymsuueii. CkopocTh MyTauil G — > g Ha
octpose 0bi1a 0.003. OO6paTHBIX MyTalHi HE HAOTI01a]I0Ch, MyTAIlMX B TJIABHOM MOIYJISITUN
OYEHb PEIKU U UX MOKHO HE YUUTHIBATD.

2. Onpenenute p B CAEAYIONIEM MOKOJIEHUHU Y YIIUTOK OCTpoBa?

(2 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 29. B HexkoTOpo# monyssiuy ObUIa YCTAHOBJIEHA YAaCTOTa FTeHOTHUIIOB 10 U MOCTe

otbopa.
ara; aja, 44,
Yacrora
10 oTHOopa 0.25 0.50 0.25
(moxoJienue Fy )
Yacrora nmocie
otdopa 0.35 0.48 0.17
(moxosenue Fp)

1. PaccumuTaiite ko duiment ordopa Kaxka0ro reHoTUNa (a,a;, ajay, aay)!
2. [IpoTuB KaKOTO TEHOTHUITA OTOOP CaMbIii CHJIbHBIN? BIuimmTe OTBET B JTUCTE /JIsT OTBETOB!

(2 6anna)

B 30. [IposiBieHne HEKOTOPBIX ayTOCOMHBIX T€HOB 3aBUCUT OT TOT'0, KaK HACIEAYIOTCS 3TH
TeHbI: OT OTIIA WM MAaTepH. DTHU FeHbl HA3bIBAIOTCS UMIPUHTUPOBAHHBIMU F€HAMH.
VIMOpPUHTHHT 3TUX F€HOB IMPOUCXOJUT B CIIEpMaTOreHe3€e WM B OBOTEHE3E, B pe3yibTare
4qero, I'cH, HOHy‘IeHHBIfI OT OAHOI'0O U3 pOHHTeHCﬁ, MOXKET 6BITI> HCAKTUBHBIM.

(IIpooonscenue na cnedyroweti cmpanuye)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

IIpodaema 1. UMIpuHTHpPOBaHHBIE T€HBI BO MHOTUX CIIy4asiX OTBETCTBEHHBI 32 HEMOJIHYIO
[IEHETPAHTHOCTb. POIOCIIOBHAS MOKA3bIBAET HENIOIHYIO IIEHETPAHTHOCTH ayTOCOMHO
JOMMHAHTHOT'O T'€Ha U3-32 MMIIPUHTHHIA 3TOr0 I'eéHa BO BpeMs oBoreHesa. JKenmuna II;
reTepo3UroTHa 10 3TOMy MyTaHTHOMY reHy. Ananu3 JJHK nokasan, uto IIl, u I1ls nomyunnm

MyTaHTHBIﬁ I'CH OT UX MAaTCpHu.

! O
1 2
i L—D
[ T 1 |
1 O+ OO
2 3 4 6

1
v O

~ O
- lH
= [

1. KaxoBa BeposiTHOCTD, uT0 y 1I; 1 I, poaurcs 601bpHOI pebeHok? OTMETbTE OTBET B JIHCTE
IUISL OTBETOB!

2. KakoBa BeposiTHOCTb, uTo y III; 1 I, poaurcs 601bpHOI pebenok? OTMETHTE OTBET B JIUCTE
IUISL OTBETOB!

3. KakoBa BeposTHOCTB, uTo Y Il u Ills poautcs 6ompHOM pebeHOK? OTMETHTE OTBET B JIUCTE
IUISL OTBETOB!

IIpo6aema 2. PonurenbCkuii MUMOPUHTHHT JAET OTKJIOHEHHE OT MeEeH1eTIeeBCKUX TUIIOB
HacJe0BaHUs, IOTOMY UTO IIPOSIBICHUS TEX CaMbIX aJIJIeJIed 3aBUCUT OT TOTO MOJTYUYEHBI JIU
3TH aJUIeJU OT MaTe€pPHU WIH OT OTIIA.

(IIpooonscenue na cnedyroweti cmpanuye)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

VYcranoBute, 4bsi pOJOCIIOBHAS MPOSBIsET MaTepuHCKUit (1), U ubsi — OTLOBCKUI (2)
UMIPUHTHHT. BbiOepuTe NX U3 mepeuncieHHbIX poJocioBHbIX (A, B, C, D)! BHecure oTBeT B

JIMCT IJIS OTBETOB!

A B

e

OO0 HNeO [ m e

mOted

O 1 MOODO [

1. MaTepuHnckuii 2. OTuoBCcKHit

(5 6annos)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 31. Ha pucynke noxa3zansl BUabl oT00opa. Ha pucynke V 11 KOMM4YeCTBEHHOTO MTPU3HAKA, a
Ha pUCYHKE Z U1 IpHU3HaKa, 00yCIOBICHHOTO IBYMS aJIeNIIMU OHOTO JIokyca. B o6ounx
clly4yasix mpeamnosiaraercs, 4To (PeHOTUN YHACTIEIYyeTCsl aTuTHBHO, T.€., PEHOTHI
TFETEPO3UTOThI IPOMEKYTOUYHBIN MEXK1Yy JOMUHAHTHON U PELIECCUBHOM TOMO3UTIOTAMMU.
[Ipenmnonaraercst Takxe, 4TO HE HAOIOJaeTCsl B3aUMOJICHCTBHE MEXay JTokycamu. Ha
BEPTUKAJIHLHON OCH M300pakeHa YacTh MOIYJISLUH ¢ KaXabIM (heHoTuroM. BepxHue psizibpl B
pucyHkax Y U Z MoKa3bIBaloT pacnpesenceHie (PeHOTUIOB B OTHOM MOKOJIEHUH, 10 0TOOpa.
3aTeMHEHHasl 4acTh MPEICTaBIsIeT 0co0el ¢ Oosiee HU3KOU TUIOOBUTOCTHIO. HIkHUE psiibl B
pucyHkax Y U Z MOoKa3bIBalOT pacipe/esieHue (PeHOTUIIOB B CIEAYIONIEM ITOKOJICHUH, TIOCIIe

orbopa. X 0603HaYaeT CPEHIOI0 BEIMYMHY KOJMUYECTBEHHOTO MPU3HaKa 10 0TOOopa.

E\
(A) &
g
LL‘ o P—
: | l
o
‘1‘-: —
' X X X
& g 0.5@ 05F 0.5 |-
& - - L l o
o a8 _ [ Ll 5
g ns r_f [ 0.5 _: l [ 0.5 ? r—
o . 4+ "* :* Al l
& - - -
S Bl L =il sHiRn
AA Aa aa AA Aa aa AA Aa aa
1 2 3

A. JIBmKymuid 0TOOp HE MEHSIET CPETHIOI0 BEIMYMHY MPU3HAKA, HO MOXKET IMTOHU3HTH
M3MEHUYUBOCTD
B. /lucpynTuBHBIM OTOOP PEAKO CHMMETPHYHBIN U TTO3TOMY OOBIYHO MEHSET CPEIHIO0

BEJIMYMHY NPU3HAKA
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

C. [IBmxymuiit oT00p YBETUYHUBAET YHCIIO TEHOTUIIOB C 00Jiee BEICOKON BEIMUMHOM MTPU3HAKA
D. Crabmin3upyronuii 0T60p MajJoBEpOSTHO CUMMETPUYECKHI U TIOITOMY MEHSIET CPEIHIO0
BEJIMYUHY MPU3HAKA

E. Crabummsupyronuii oT00p He MEHSIeT CPEHIOI0 BEIMYUHY MTPU3HAKA, HO MOXKET MOHU3HUTh
U3MEHBbYUBOCTh

OtMmetbTe HanpoTUB yTBepKaeHUN (A-E) cooTBeTcTBY01IME cXeMmbl (1-3) B ucte aist

OTBETOB (HE BCE CTPOKH MOTYT OBITh 3ar0JIHEHBI)!

YrBep:xaenue Homep cxembl

ll-Mel--1d

(3 banna)

B 32. AnkanToHypusi SIBISI€TCS PEAKUM FeHETHYECKUM 3a0osieBanneM. ['eH,
00yCITaBIMBAIOIINN aTKANTOHYPHIO SBJIsIeTCs pereccuBHBIM (alk) u tokanu3oBad B 9
xpomocome. ['en alk cuerien ¢ reHoM I, KOTOpPBIN OnpeensieT rpynibl KpOBU B CUCTEME
ABO. Paccrosinue Mexay 3TUMU AByMs reHamu 11 enMHuI TeHeTUYeCKON KapThl.
['eneonoruueckoe IpeBO ceMbHU, B KOTOPOW UMEIHCH Cy4yau ajJKalTOHYPHH, TOKa3aHO Ha
pUCYHKe. 3aTeMHEHHBIE CHMBOJIBI — OOJIbHBIC ajKanToHypuei. Ha pucynke, Takke, yKasaHbl

IpyNIbl KPOBH YICHOB ATON CEMbH.

AB o A (0

O O

AB B A
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

1. KakoBbI reHOTUIIBI UHAUBUAYYMOB 3 1 4? Briummure OTBETHI B JINCTE JIs1 OTBETOB!
2. Ecnu uHauBUAyyMbl 3 U 4 05KUAAIOT TSTOTO peOeHKa, TO KAaKOBa BEPOSTHOCTH YTO 3TOT
pebeHOoK OyaeT OOJIBHBIM aJTKANTOHYPHUEH, €CIH MO MPEHaTAIbHOW JMArHOCTHKE Y IJI0/a

rpynna kposu B? Bnimmure oTBET B JIMCT A7 OTBETOB!

(2 6anna)
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13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

JKOJIOTrUsA

B 33. B Tabnuiie oTpak€H KOMMEpUYECKHI BBUTOB caaku B Prokckom 3anuBe B TeueHue 1982
— 1985 r., 1" ”HTEHCUBHOCTH PBIOOJIOBCTBA. IHTEHCUBHOCTH PHIOOJIOBCTBA OMpEIEsIach
OOIMM BpeMEHEM HaXO0XKJIeHUS! PbIOOJIOBHBIX CYJI0B, 3aHUMAaBIINXCS JIOBJIEH cajaku B

3anuBe. KonmmuecTBo pI)I6OJ'IOBHBIX CHAacCTel He MEHSJIOCHh B TCUCHHE BCETO JIOBA.

BBUJIOB (TOHHBI) WHTEHCUBHOCTH PHIOOIOBCTBA
T'omet (OTHOCHTETBHBIE CTMHUIIBI)
1982 100 2
1983 150 5
1984 100 5
1985 150 3

OI.[CHI/ITC " BIIUIIUTC B JIUCTC JIs1I OTBCTOB OTHOCUTCIIbHYIO BEJIMUYUHY IMOMYJIALUA CAJIaKU 3a
9TH YeThIpe roja, HaunHasg ¢ 1982, koraa pazmep nomyssaiuu 661 10 OTHOCHTEIBHBIX
€IMHULL.

1982 =10

1985=............. (3 banna)

B 34. Ha pucynke 1 mokazaHo KOJWYECTBO KJIETOK (UTOIUIaHKTOHA (MJTH. KieTok./mi1) u
KOHIIEHTpanus Heopranuueckoro gocdopa (P ) (Mxr/im) u azora (N) (Mkr/im) B mpobax BOJIBHI,
KOTOpBIe cOOpaHbl Ha OMOCTAHIIUAX BOKPYT PI0000pabaThHIBAIOIIETO 3aB0O/1a, HAXOISAIIETOCS
Ha Oepery ATiIaHTHYeCKOro okeaHa. KoHIleHTpaus a30Ta okazajiach OYeHb HU3KOW U OJIM3Ka
K HyJeBo#. bimke Bcex k 3aBoay — 6noctanmus Ne 6. Ha pucynke 2 mokaszaH pe3yabTaT
AKCIIEPUMEHTA M0 U3YyYEHUIO BIMSHUS MUTATEIbHBIX BEIIECTB Ha POCT (DUTOIIAHKTOHA.

CoOpanHbIe Ha CTaHIIUSIX 00pa3Ilbl BOJABI (PHIIBTPOBATUCH AJII cOOpa (DUTOIIIAHKTOHA.

30



13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

Jlanee K cTaHIapTHBIM KOJMYECTBaM (PUTOIUTAHKTOHA JJOOABIISIICS 00OTaCHHBIN a30TOM HIIH
bochopom ninm HeoOorameHHBIH pacTBop. Yepes HEKOTOpOe BpeMst OTIPEACTHIN KOJTHUECTBO

(UTOTUIAHKTOHA B KAXKJIOM OTIbITE. Pe3ynbTaThl MpUBEICHBI HA PUCYHKE 2.

Pucynok 1
8 -
7 i
6 —e— Phytoplankton ®dutormmankToH (MiH. Kinetok/mir)
5 | (mill. Cells/ml)
4l — - —P(ug/l ®ocdop (MKr/i)
3 A~ N(ugh)
2| A3oT (MKI/11)
1 i
ol ke
01 2 3 4 56 7 8 910 11
Station
Howmepa 6uocraniuit
Figure 2
E 30
)
B 251 .
5
% 20 Fie— OGoramienue a30ToM
= 151 M P-enriched Oo6oramienune hochopom
5 )
=4 O Unenriched control
S 10 Konrpoins 6e3 oboramenns
Q.
2 5
©
2 0 i L |
1 2 3 4 5 6 7 8 9 10
Station

1. Kakue BemiecTBa (BeniecTBo) BoiaesAeT 3aBo? OTBET BIUIIUTE B JIUCTE ISl OTBETOB,
UCIOJIB3YS CJEAYIOIINEe KOIbI!
Koasr:

X. ®utorutankToH, Y. 3001mnankToH, Z. Azot, W. ®ocdop, S. Oprannueckue BemecTpa

2. Kakoe nuTarenbHOE BEMIECTBO (A) B OCHOBHOM OTpaHMYMBAET pocT nonyssinuu? Kakoit
npyroi gakrop (B) orpaHnunBaeT pocT MOMYJISIITAN?

(3 6anna)
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B 35.

Ha nuarpamme n3o0paxkeH ydacTok jeca miomaapio 10m x 10 m. Jlec cocTout u3 1Byx BUIOB
JIEPEBBEB. YUaCTKU € BUAOM X Ha JUarpaMMe 3aKpalleH Cepod KpacKou, BUI Y - YEPHOM.
KoopaunatHas ceTka Ha muiaHe uMeeT mar 1.

1. [TogcuuTath NPOIEHT BCTPEUAEMOCTH BUJIOB X U Y MPHU HCMHOJIb30BaHUU KBAJIPATOB 2M X
2m! BrimmuTe npaBuiIbHBIN OTBET B JIUCTE 1JIsl OTBETOB!

2. [TogcuuTaTh NPOLIEHT BCTPEYAEMOCTH BUAOB X U Y MPHU UCIOJIB30BAaHUU KBAJPATOB SM X

S5m! BrinmmTe npaBuiibHBIN OTBET B JIMCTE 111 OTBETOB!

KBazgpat B 2m x 2m KBazpar B Sm x 5m

A. Bun X

B. BunY

(4 6anna)
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B 36. B banTtuiickoM Mope BoJila yMEPEHHO COJIEHAs, IIPU YEM COJIEHAas BOJa B HEE MOCTYIAET
3 CeBepHOTO MOpsi, a IpecHast Boga — U3 pek. BoiooOMeH B HIDKHUX CIIOSIX HAMHOTO BBIIIIE,
4eM B BEpXHUX CI0sX. JIeToM XapakTepHO paccioeHue Bobl. B pucyHke mokazaH mpoguiib
[UIYOWHBI BOJIBI B MIIOJIE — KOHIICHTPAIIHSI KUCI0poia (MT/J1), KOHIIEHTpAIUs CEpOBOIOPOIa

(Mr/11), COEHOCTH BOJBI (TIPOMMUIIB) M TEMIIEPATYPa BOJBI — B PA3HBIX CJIOSX BOJIBI.

3-2-101234567 891011121314

e
40 -
_ 60 -
5 ~ o F
< £
= ! B
= . 100 e
© b
= 2 120 "
—~ o |
140 1 g
160 -
180 -
200 ‘

BrmmuTe B Tabnuiy B IMCTE ML OTBETOB, Kakue U3 0ykB— A, B, C u D - o60o3Hauaior
KOHIICHTPALIUIO CEPOBOAOPO/Ia, COJICHOCTh BOJbI U TEMIIEpaTypy Bojbl, a kKakue - E, Fu G —

0003HAYaIOT TAJIOKJINH, PEIOKCUKINH U TEPMOKJIIMH!

KOHIICHTpAIUs KUCJIOPO/1a

KOHIIEHTpALUs CEPOBOIOPOAA

COJICHOCTD

TeMIeparypa

TaJIOKJINH

PEAOKCUKIINH

L= YT BN IROVY B R

. | TEpMOKIIUH

(7 bannos)
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buocucremaruka

B 37. Ha pucyHkax mokasaHbl JuarpaMMbl IIBETKOB.

Kakue Gpopmysbl IBETKOB COOTBETCTBYIOT IMarpaMMaM. 3allulInTe B JTUCTE ISl OTBETOB

OykBeI (A-D).

DopMy.Jibl IBETKOB bykBa

EB(j Ca(s) C05 A5+5 G(3)
ed Ca(5) CO(5) A(5)

EB(j Ca5 C05 A()+5 G(3)
EB(j Ca5 C0(5) A5 G(z)
EB(j Ca5 CO(5)A5 G(4)

N B W N -

(2 6anna)
B 38. Ha pucynke nzobpaxeno cems (1) wim mwiox (2). Onpenenure, 4To n300paxeHo HA

PHUCYHKE U 3aIllUIINTE B JIUCTE AJISi OTBETOB COOTBETCTBYOMIYIO LuGpy (1 mmu 2).

A
A. Prunus  B. Ginkgo C. Taxus  D. Quercus

(2 6anna)

34



13 Mexnynapoanasi buonornyeckas Onmumnuana. Teoperudeckuii Tect, yacts B

B 41. Huxe npencraBneHbl TAKCOHOMUYECKHE, MOp(oIornyeckre u OnoIornueckue

MPpHU3HAKHA ABYX 0ecro3BOHOYHEIX. B mucre JJIs1 OTBCTOB 3aIIUMIIHNTE COOTBCTCBYIOIJ_[I/Iﬁ HOMCP

Koja!

A. Ipocreiimme B. YUieHucroHorue

OTCYTCTBYET KI'YTHK WJIH PECHUUKH BropuuHno peayurpoHaHHbIE KPbUIbS
Cno>XHbIN KU3HEHHBIA UK Pa3BuTue ¢ HENOJIHBIM NPEBpPALLEHUEM
BHyTpuKIIETOUHBIN [TApa3UT OKTOnapa3uT MJIEKOIUTAIOIINX

NMeercs MpoMeXyTOYHBIN XO035IMH [IpomexyTOUHBIN XO39UH OTCYTCTBYET
Konawt: 1. Plasmodium 2. luzenrepuiinas ame0a 3. Paramaecium

4. Trypanosoma 5. Kneny 6. bioxa 7. Bouib 8. Ilayk (2 6anna)
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B 42. BoapmMHCTBO NTHUI] MPUCTYIAIOT K HACH)KUBAHHIO, KOT 1A OTKJIabIBAHUE SHIL
3aBepuieHo. OJTHAKO CYIIECTBYIOT BU/bI, KOTOPBIE IPUCTYNAIOT K HACHKUBAHUIO yXKE IOCIIEe
OTKJIQ/IKH TIEPBOTO Si11a, TO3TOMY NTEHIIBI BRUTYIUISIOTCS B pa3Hoe BpeMs. K TakuM nrunam
MPUHAJIEKAT TIIaBHBIM 00pa30oM JHEBHbIE U HOUHbIe XUIHbIe NTULEI (Falconiformes,
Strigiformes).

OTMeThTe KpeCTHKaMH1 B TaOJIHIIE B JINCTE JUIs OTBETOB, KAKHUE U3 CIEAYIOIINX YTBEPKICHHUH

COOTBETCTBYIOT I€UCTBUTEIHHOCTH !

A. | [InmeBblie pecypchl XMIIHBIX NTHUL, & TAKKE BO3MOKHOE KOJIMYECTBO

BBIPAICHHBIX IITCHIOB B Pa3HbIC I'OJbI CYIICCTBCHHO PA3JINYAIOTCA

B. Mnanumx INTCHIOB B THE3AC POAUTCIIN KOPMSAT HalllC U OHU B ITPOLCCCC

Pa3BUTHUA OOTOHAKOT CTApPIINX

C. XI/IH_IHBIC NTHUOBI BBIKAPMIIMBAIOT CTOJIBKO IITCHIOB U3 BCCI'O0 BBIBOJIKA, CKOJIBKO

MO3BOJIAIOT MUIICBLIC PECYPCHI B IAHHOM CC30HC I'HE3/J0BAHUSA

D. | B roasl ¢ HeIOCTaTOYHBIMU ITUIIEBBIMU PECYPCAMU KOPM IOJIYYAIOT TJIAaBHBIM
00pa3omM craplie MTEHIIb, B TO BpeMs Kak MiIaIIne («3anacHble MTEHIIbD))

norudarT

E. | Crapmme nTeHIpl TOMOTaloT KOPMHUTh MJIJIIITHX

F. | B rue3ae He xBaraeT MecTa JjIsl HECKOIBKUX B3POCIBIX NITEHIIOB OJTHOBPEMEHHO,

IMO3TOMY OHHU pacCTyT U BBUICTAIOT IIOCTCIICHHO

G. | [ns cymecTBOBaHMs BHAa OJUH NITEHEIl, JOCTUTIINN PEPOTYKTUBHBIN BO3pAacT,

BAXXHEC HECKOJIBKHMX HCTIOJHOLCHHO Pa3BUTHIX IITCHIIOB

H. IIJ'ISI CymI€CTBOBAaHHMA BUJAd 3HAUYUTCIIBHEC BCCTO KOJINYCCTBO BBEIJICTCBIINX

IOTCHIOOB, a HE UX KaY€CTBO

(2 6anna)
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13" International Biology Olympiad. Theoretical test, Part B

Part B

Please read carefully all the instructions!

For questions with multiple correct answers, you will be penalised for additional incorrect
responses.

Only the calculators which were provided with the Olympiad materials are permitted.

Mark all the correct answers in the answer sheet! The jury will check only the answer

sheet!
Cell Biology

B 1. The dependence of the initial reaction rate on substrate concentration for 3 different

enzymes (X, Y and Z) is given in the table:

Substrate concentration Initial rate (arbitrary units)

(arbitrary units) X Y A
1 0.92 0.91 0.032
2 1.67 1.67 0.176
4 2.85 2.86 0.919
6 3.75 3.75 2.180
8 4.40 4.44 3.640
10 4.90 5.00 5.000
15 5.80 6.00 7.337
20 6.23 6.67 8.498
30 6.80 7.50 9.397
50 6.00 8.33 9.824
100 4.20 9.09 9.968

1. Plot the initial rates versus substrate concentrations on the answer sheet! (1 point)
2. Which enzyme (X, Y or Z) is a regulatory enzyme with a co-operative behaviour? (1 point)

3. Which of the enzymes (X, Y or Z) is inhibited by its own substrate? (1 point)
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B 2. For an exponentially growing culture of microorganisms the specific growth rate (u) is a
parameter, that gives the cell biomass (g) synthesized per gram of existing cell biomass per
unit of time (usually, per hour). This rate () is inversely related to the doubling time of the
culture, ty: n = In2/ty = 0.7/t4. Hence, the shorter the doubling time of cells, the higher is the
specific growth rate of the culture.

Two microorganisms, A and B, were inoculated each in a fresh growth medium with an initial
optical density (OD) of 0.1. A lag phase of 1 hr duration was observed for both cultures.
Three hours after inoculation, the OD of culture A was 0.4, while that of the culture B was
1.6.

1. Estimate the specific growth rate for culture A

2. Estimate the specific growth rate for culture B (2 points)

B 3. Calculate the intracellular millimolar (mM) concentration of potassium in Escherichia
coli, if the measured potassium content is 7.8 micrograms per milligram of dry cell mass.
Assume all potassium ions are free in the cytosol (not bound to macromolecules), and that the
intracellular volume is 2 microlitres per milligram of dry cell mass. The atomic weight of

potassium is 39 Daltons. (1 point)

B 4. A species of fungus can dissimilate glucose and produce ATP in two ways.
Aerobically: C¢H1,06 + 60, =6 CO, + 6 H,0,

Anaerobically: CsH1206 = 2 Co,HsOH + 2 CO;,

This fungus is cultivated in a glucose-containing medium. Half of the total ATP production is
anaerobic.

1. What is the ratio between the rates of aerobic and anaerobic catabolism of glucose?

(Continuation see on the next page)
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2. What is the expected oxygen consumption (moles per mole of consumed glucose)?

3. What is the expected CO, evolution (moles per mole of consumed glucose)?

For calculations, assume that glucose is fermented via the usual Embden-Meyerhof-Parnas
glycolytic pathway, and that oxidative phosphorylation proceeds with maximum efficiency.

(3 points)

B 5. For the bacteria Bacillus subtilis, several auxotrophic mutants have been obtained which

need addition of aspartate, threonine or methionine to the growth medium.

Mutant Amino acid precursors Amino acid Metabolite,
that are not synthesized needed for accumulating in
by the mutant growth the medium
aspA 4. Aspartate 7. Fumarate
metA 1. Homocystein 5. Methionine 3. Homoserine
metH 5. Methionine 1. Homocystein
thrC 6. Threonine 2. Homoserinephosphate
thrB 2. Homoserinephosphate 6. Threonine 3. Homoserine
thrA 3. Homoserine 6. Threonine 4. Aspartate

2. Homoserinephosphate 5. Methionine

1. Homocystein

1. What is the biosynthetic pathway for methionine biosynthesis?

2. What is the biosynthetic pathway for aspartate biosynthesis?

3. What is the biosynthetic pathway for threonine biosynthesis?

Indicate the pathway with appropriate numbers from the table (1-7) and arrows in the answer

sheet! (3 points)
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B6. Before a lecture, an assistant noticed that comments on an important diagram are lost. He
found many of terms in a textbook, including some which were unrelated to this diagram.
1. Please help the assistant to locate the correct terms for this diagram and to place the

appropriate numeric labels in the table in the answer sheet.

ATP + + >£ + AMP + PP

o |

AUG CGC GU AUA | ACA CGU CCC UucCa |
— —

(Continuation see on the next page)

®
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Term Number Term Number

A-1 |Amino acid A-2 Growing polypeptide

B-1 |Pentose B-2 Growing DNA strand

C-1 |Fatty acid C-2 Growing RNA strand

D-1 |Small ribosomal subunit D-2 Alpha subunit of RNA

polymerase

E-1 |[tRNA E-2 Nuclear pore

F-1 |IgG F-2 P site

G-1 | Receptor G-2 Centriole

H-1 | Aminoacyl-tRNA H-2 Large ribosomal
synthetase subunit

I-1 | Protein kinase 1-2 A-site

J-1 | Glucokinase J-2 Z-site

K-1 |Aminoacyl-tRNA K-2 Peptidyl-tRNA

L-1 |Inductor L-2 DNA polymerase

M-1 | Operator M-2 Spliceosome

N-1 |N-end N-2 Adenylate cyclase

O-1 |C-end 0-2 Capsomer

P-1 |5 -end P-2 Single stranded DNA

R-1 |3 -end R-2 Codon

S-1 | Nucleotide S-2 Initiation codon

T-1 |Lysosome T-2 Gene

U-1 |Sigma subunit of RNA U-2 Terminal transferase
polymerase

(Continuation see on the next page)
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2. Which component of this diagram has (give the number) peptidyl transferase activity?

(5 points)

B 7. The growth of bacteria is studied. For a period of exactly one duplication, the sample is

moved from an environment with a light nitrogen isotope (**N) to an environment with heavy

nitrogen isotope (*°N). After this the sample is again transferred to the environment with light

nitrogen for a period of two duplications.

1. What is the composition of double-stranded DNA (in %) of light and heavy nitrogen

isotopes after the experiment?

A. Only light B. In between C. Only heavy

From these cells two types of mMRNA {mRNA (A) and mRNA (B), respectively, expressed
from two different genes} were isolated. Both mRNAs were found to contain an identical

number of nucleotides. The nucleotide composition of each mMRNA was estimated as (see the

table).

MRNA A % C% G % T% U %
A 17 28 32 0 23

B 27 13 27 0 33

(Continuation see on the next page)
2. What is the nucleotide composition of double-stranded genomic DNA in the coding part of

the genes A and B, respectively.
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dsDNA A% C% G% T% U%

A

B

3. What curve in the plot below represents the DNA melting profile of the coding part of

genes A and B, respectively?

100 L~ ;;7/‘—“—
* 4
80 d ”’ /
/ ;]
60 .. - / ™ ll /
/ / K r/

40 ' : A/
/// \< [/ \
. \ ,
20 - ’ A \
/'/ J ’/ N
A / / 2, .

0 I IA. - rd P ——

30 50 70 B0 110

% of melting

Temperature °C
Curve 1 2 3 4 5
(3 points)
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B 8.

Liver Cell

Pancreatic Cell

Membranes

| Rough ER

B Smooth ER

£ Mitochondria inner
Mitochondria outer
= Golgi apparatus
dl Cell Surface

= Vesicles

7 Nucleus

[Source: B. Alberts et al, The Cell (1989)]

The pie charts show the relative amounts of types of membrane found in two types of cells.

Suggest, why liver cells (answer 1) possess significantly more smooth ER, while pancreatic

cells (answer 2) have more rough ER. Chose the correct statements (A to E) from the left

column and pair them with the appropriate numbers (1 to 5) from the right column.

Process Structure Number
A. | Higher synthesis of lipids In nuclear membrane of pancreatic cells 1
B. | Higher proteolytic activity In glycogen particles of liver cells 2
C. | Higher lipolytic activity In endoplasmic reticulum of pancreatic cells 3
D. | Higher protein-secretory In mitochondria of liver cells 4
activity
E. | Hihger ATP-synthesizing In endoplasmic reticulum of liver cells 5
activity
(2 points)
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flask

B9. The diagram shows an apparatus made by
CO., bubles a student to investigate the effect of

temperature on the activity of ethanol
yeast suspension

fermentation of yeast. The conical flask

t : i
stopper contains 2.5 g yeast suspended in 2% sucrose

solution. The meniscus moves down the glass
——narrow glass tube
(micropipette) tube (5ml micropippete) during fermentation.

The table shows the amount of suspension (ml) pushed in the glass tube due to CO,

accumulation at regular time intervals.

Time [4°C 10°C 20°C 35° C 55° C
(min.)

1 0 0.2 0.4 0.7 0

2 0 1.0 1.3 1.2 0.1
3 0.1 1.9 2.2 2.8 0.2
4 0.2 3.1 3.3 4.4 0.3
5 0.3 4.0 NO RESULT | NORESULT | 0.4

1. Plot the data on CO, accumulation at different temperatures.

2. Estimate the average rate of CO, production (ml CO,/min) for the yeast suspension at 20° C
using the values obtained in the period between 2 and 4 minutes.

3. Estimate the specific rate of CO, generation (millimoles CO/(min g)) at 20° C.

4. What would be the specific rate of ethanol accumulation (millimoles ethanol /(min g)), if
the fermentation follows the equation? C¢H1,06 —— 2C,HsOH + 2 CO,

(4 points)
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Plant Anatomy and Physiology

B 10. Write the numbers (each number can be used only once) of the unnamed structures in

the appropriate boxes in the table in the answer sheet.

Phellem

> Phellogen

/

BARK
Sieve Tubes

Companion cells

> Storage Parenchyma

Structures Number

A. Periderm

B. | Primary phloem

C. Phloem fibers

D. Phelloblast

E. Phelloderm

F. Secondary phloem

G. Tracheids

(2 points)

10
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B 11. The figure shows a cross section of gymnosperm stem wood. Write in the table in the
answer sheet the appropriate numbers (each number can be used only once) of corresponding

plant structures.

Y X
Plant structure Number
A. | Early wood 3
B. | Sieve tube
C. | Latewood 4
D. | Resin duct 1
E. | Companion cell
F. | Xylem parenchyma | 2

(2 points)

11
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B 12. The following features pertain to specific structures and processes in plants. Write the

number that corresponds to appropriate structure in the table in the answer sheet!

1. Regulates the inward flow of ions into the roots
2. A plastid which develops in a plant when it is kept in the dark
3. Acell type which provides the main support in gymnosperm wood

4.  Provides water movement horizontally across the stem

Plant structure | Number

A. Tracheids

B. | Epidermis

C. Endodermis

D. Resin duct

E. Rays

F. Leucoplast

G. | Etioplast

B 14. The diurnal curve indicates the stomatal opening for a typical C3 plant.

(2 points)

12
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—

0.4

©
W

Stomatal conductance, cm g!
o o
— ta

L

A B C D A
Time of day

o

Stomatal conductance is an indication of the capacity for diffusion through stomata and an
indirect measurement of stomatal opening. A stomatal conductance of zero indicates that
stomata are closed (i.e., there is no transpiration).

1. Indicate the times of day in the diagram and mark them on the answer sheet, using the
codes:.

1. Midnight 2. Noon 3.6:00a.m. 4.6:00 p.m

o0|m| >

Stomatal opening vs. closure is regulated through several internal and external factors.

(Continuation see on the next page)
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2. Indicate and mark in the answer sheet, which of the following corresponds to the factors

depicted in the picture. Use the given code:

1. CO, 2. Light 3.Ca”" 4. Abscisic acid 5. K* 6. H,0
A and B
C
D
(4 points)

B 15. Plants require 16 essential elements - boron (1), calcium (2), carbon (3), chlorine (4),
copper (5), hydrogen (6), iron (7), magnesium (8), manganese (9), molybdenum (10), nitrogen
(11), oxygen (12), phosphorus (13), potassium (14), sulfur (15), zinc (16). The proportional

masses of various elements in plants are shown.

‘/———\\
- \\____/
-~
e - .5 % micronutrients (&)
/——_——\—\/ -~
\-__\___/
~—%
\\
\ 35 % macronutrients
N\
\
A
AY
%6 % A, Band C N
Ay
N\
N——
\___~—__/

1. Indicate the numbers in the answer sheet, corresponding to each element in the table.

ABC

D

E

(' 3 points)

14
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Animal Anatomy and Physiology

B 16. The Figure shows the overall fluid balance in the human gastrointestinal tract.

Calculate three volumes (X, Y and Z) and write them in the answer sheet.

Volume of fluids
absorbed in the
gastrointestinal tract
or excreated during
24 hours.

Small intestine

absorbs X ml

Colon absorbs
1 000 ml
Water excreation in

the faeces 100 ml

sum: Y ml

Ingest with food
and fluids
Saliva

Gastric secretions

-7’— Bile
Small
intestine ’
\9— Pancreatic juices
Intestinal secretions
Colon

Water excreted
in the feces

Volume of fluids
entering the gastro-
intestinal tract
during 24 hours.
Ingested with food and

fluids 2 000 ml

Gastric secretion

2000 ml

Intestinal secretion
1500 ml

Sum: 9 000 ml

(1 point)
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B 17. Lesions in various points in the visual pathway produce deficitsat the visual field. The
level of a lesion can be determined by the specific deficit in the visual field. In the diagram of
the cortex the numbers along the visual pathway indicate the sites of lesions. The deficits that
result from lesions are shown as black areas in the visual field maps on the right.

Choose the corresponding deficits that result from lesions at each site and write the numbers

of the lesion sites in table in the answer sheet!

Number of lesion site

Defects in
visual field of

Lefteye  Right eye

¢’

PO

O

"’

Optic Lateral

radiation  geniculate
/ bOdy (7 ' E.

.l

(3 points)
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B 18. Please color the arrows in the answer sheet that indicate the direction of the water flow
through the cell membrane of an erythrocyte. Light circles in the figure show the water

molecules, dark circles show the molecules of the dissolved substances.

(1 point)
B 19. Please indicate the direction of the locomotion of protozoan (A) and (B) by arrows in
the boxes in the answer sheet. Arrows in the figure indicate the direction of wave caused by

ciliary’s movement.

\ 4

(1 point)
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B 20. Please mark with crosses in the table in the answer sheet the locations where filtration,

reabsorbtion and secretion take place in the mammal nephron (more than one correct answer

per process possible)!

Process 1. Renal | 2.Proximal | 3. Henle 4. Distal 5. Late distal tubule
corpuscle | convoluted loop convolu- and collecting duct
tubule ted tubule
A. Filtration

of fluid that is

isotonic to blood

B. Reabsorption
of water, Na*, K,
glucose, amino
acids, CI, HCO,

urea

C. Reabsorption of
water, Na*, K" and

Cr

D. Reabsorption
of water, Na" and

CI

E. Reabsorption
of water, Na",

HCO’; and urea

(Continuation see on the next page)
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F. Secretion

of H and K*

G. Secretion
of H+, NH4+,
urea, and

creatinine

H. Secretion

of urea

(5 points)
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B 22. Arrange in the answer sheet in the correct sequence the arrows (choose from 1-8) that
characterize the sequence of events in stimulation and contraction of muscle. The black
arrows indicate propagation of excitation (action potential) in the membranes; the white

arrows — depolarization - induced Ca** propagation in the sarcoplasma.

Stimulation

y

g N

Sacrolemma

| Sarcoplasmic
4 reticulum

A\ 4
- C
\ Thick filament

Thin filament

(1 point)
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Ethology

21
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B 25. A blue jay actively hunts on different moths (Catocala ). The hindwings of the moths
are often strikingly coloured yellow, orange, red or other color, but the forewings of the
moths appear cryptic, looking very much like the bark of the trees on which the moths rest.
In other words moths on a cryptic background appears like background. The forewings
cover the hindwings, but when they are distrurbed, the hindwings are suddenly exposed.
On a uniform background the moths are easily seen.

The detection index estimates the ability to spot a moth.

(Continuation see on the next page)

A blue jay hunts moths (Catocola species) with the forewings colour that
looking like the bark of the tree

1,2
o
o 1 o
j ) /\._’,‘9—\_._’,‘9—\._\‘
g 0,8 —
= 0,6
o
- 0.4
(=]
0,2 ]
T —— I — ---""
0 .--‘--l--—-‘.---“l"'- = -‘-.I-- T . T i T T
1 2 3 4 5 6 7 8 9

Successive trials

—— 0On conspicuous background
---m--- 0On cryptic background

Which statements regarding wing coloration are true? Mark them with crosses in the answer sheet.

A. The forewings are coloured to decrease detection of moths by a predator
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B. The hindwings are brightly coloured without any significance, it is a random
feature
C.  The hindwings’ colour may have a “startle” effect on a bird, causing the bird to stop

momentarily and thus giving the moth time to escape

D.  The forewings’ cryptic colour does not defend moths completely, because jays learn
to see moths on a cryptic background

E. Brightly coloured hindwings promote sexual partner recognition

F. A predator does not discriminate colours

(3 points)
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Genetics and evolution

B 26. In fruit fly Drosophila melanogaster, there is a dominant gene (b+) for grey body
colour and another dominant gene (c+) for normal wings. The recessive alleles (b, ¢) of these
two genes result in black body colour and curved wings respectively.

Two students Ada and Donald made crosses to determine the distance between these two
genes. Flies with a grey body and normal wings were crossed with flies that had black bodies

and curved wings. The results obtained in Ada’s and Donald’s experiments are shown in the

table.
Grey body, Black body, Grey body, Black body,
normal wings | curved wings | curved wings | normal wings
Ada’s 236 253 50 61
experiment
Donald’s 55 56 241 248
experiment

1. What is the distance (in map units) between these two loci? Mark in the answer sheet.

2. What was the genotype of flies with a dominant phenotype in Ada’s (A.) and Donald’s
(B.) experiment? Give the genotypes and show the linkage phase of genes b and c in the
answer sheet!

A. (Adas’s flies)

B. (Donald’s flies)

(3 points)
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B 27. Several mutations (A, B, C, D) have been found in the coding sequence of a gene.

Codon 1 2 3 4 5 6 7 8 9 10 11 12
Wit ATG TGC CCC CGA GTC GAG GAC CTG AGC CTG ACG AGC

A i i e
B i - e
C e e e e

D ——— e e e e e e R e e e o

* Deletion of 1 nucleotide
1. Please translate codons of variants of the given sequence (Wt, A, B, C, D) in one letter
codes of amino acids (use table of genetic codes) and place the answers in the table in the

answer sheet. Note: write ST instead of STOP

Codon
wt |1 2 3 4 5 6 7 8 9 10 11 12
A.
B.
C.
D.
Second base
U C A G
uuu F (Phe) |UCU S (Ser) |UAU Y (Tyr) |UGU C (Cys) |U
U |UuC F (Phe) |UCC S (Ser) |UAC Y (Tyr) |UGC C (Cys) |C
uvA L (Leu) |UCA S (Ser) |UAA STOP UGA STOP A
uuG L (Leu) |UCG S (Ser) |UAG STOP UGG W (Trp) |G
CUU L (Leu) |CCU P (Pro) |CAU H (His) |CGU R (Arg) |U
L C cucC L (Leu) |CCC P (Pro) |CAC H (His) |CGC R (Arg) |C ®
8 cua L (Leu) |[CCA P (Pro) |CAA 0 (Gln) |CGA R (Arg) |A 8
+ CUG L (Leu) |CCG P (Pro) |CAG 0 (Gln) |CGG R (Arg) |G o
= AUU I (Ile) |ACU T (Thr) |AAU N (Asn) |AGU S (Ser) |U -g
L |a AUC I (Ile) |ACC T (Thr) |AAC N (Asn) |AGC S (Ser) |C |E
AUA I (Ile) |ACA T (Thr) |AAA K (Lys) |AGA R (Arg) |A
AUG M (Met) |ACG T (Thr) |AAG K (Lys) |AGG R (Arg) |G
GUU VvV (Val) |GCU A (Ala) |GAU D (asp) |GGU G (Gly) |U
G GUC vV (Val) |GCC A (Ala) |GAC D (asp) |GGC G (Gly) |C
GUA V (Val) |GCA A (Ala) |GAA E (Glu) |GGA G (Gly) (A
GUG VvV (Val) |GCG A (Ala) |GAG E (Glu) |GGG G (Gly) |G

2. Please arrange in the answer sheet the mutations (A-D) in an order, which shows their
influence on protein functions starting from the most deleterious mutation.

(4 points)
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B 28. A river has two populations of snails; a large population just off the left bank (main
population), and a much smaller one downstream near an island (island population). Consider
a locus that has two alleles, G ang g, in the island population, but is fixed for the G allele in

the main population. Let p be the frequency of the G allele in the island population.

AN i AA <

Because of river flow, migration occurs from the large population to the island, but not the
reverse. Assume p= 0.6 before migration. After migration 12% of the islands snails originated
from the main population.

1. Calculate p after the migration!

Following the wave of migration, the island snails reproduce. For some reason, the island
snails, including the new immigrants, have a much higher mutation rate than the main
population. The mutation rate of G — g in the island population is 0.003, and there is
essentially no reverse mutation (mutation in the main population is rare, and can also be

ignored).

2. Calculate p in the next generation of island snails?

(2 points)
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B 29. In a specific population, genotype frequencies have been estimated before and after

selection.

ajag ajap dxay

Frequency before
selection 0.25 0.50 0.25

(generation Fo)

Frequency after
selection 0.35 0.48 0.17

(generation F;)

1. Calculate the selection coefficient of each genotype (a;a;, a1a,, a,a;) and write the answer
in the answer sheet!
2. Against which genotype is selection the strongest? Write the answer in the answer sheet!

(2 points)

B 30. Expression of some autosomal genes depends on whether that gene came from male or
female parent. These are so called imprinted genes (imprinted genes are expressed in a parent
- specific manner). Imprinting of these genes happens during spermatogenesis or 0ogenesis,

and may silence the allele coming from one parent.

(Continuation see on the next page)
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Problem 1. Imprinted genes can account for many cases of incomplete penetrance. The
pedigree shows the incomplete penetrance of an autosomal dominant gene resulting from
imprinting during oogenesis. A woman Il is heterozygote for this gene. Analysis of DNA

reveals that 111, and 1115 have received the mutant gene from their mother.

| [H—O
I ' LZ_D
1 2
1 O——il IfICl)CB
1 2 3 4 5 6

v ot

1. What is the probability of 11, and Il, having an affected child? Mark the answer in the

answer sheet!

2. What is the probability of 111, and 111, having an affected child? Mark the answer in the

answer sheet!

3. What is the probability of I11,and Ills having an affected child? Mark the answer in the

answer sheet!

Problem 2. Parental imprinting gives a deviation from Mendelian patterns of inheritance,
because the same allele may be differently expressed depending on whether it is inherited
from the mother or the father.

(Continuation see on the next page)
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Determine which pedigree show maternal (1) and which paternal (2) imprinting (choose from

pedigrees A,B,C,D).

A B

e :

OO0 Deon . —O

mOted

O [ MOOD O

1. Maternal 2. Paternal

(5 points)
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B 31. The figures show modes of selection on (Y) a heritable quantitative (continuous) trait
and (Z) a polymorphism inherited as two alleles at one locus. In both cases, the phenotype
was assumed to be inherited additively (i.e. heterozygote intermediate between homozygotes,
there is no interaction among loci that contribute variation to the quantitative trait). The
vertical axis is the proportion of the population with each phenotype. The upper rows of
figures in both Y and Z show the distribution of phenotypes in one generation, before
selection occurs. The shaded portions represent individuals with relative disadvantage (lower
reproductive success). The lower rows of figures in both Y and Z show the distribution of
phenotypes in the following generation, after selection among the parents has occurred. X
marks the mean of the quantitative trait before selection.

(Continuation see on the next page)
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Frequency  Frequency

l

PN
\

Frequency

Frequency

A. Directional selection does not alter the means, but may reduce the variation

2P

=
N

0.5

11

AA Aa aa

ﬂ | i

0.5

T 1 IRERERRE
———

I

AA Aa aa

2

0.5 |-

B. Disruptive or diversifying selection is unlikely to be exactly symmetrical, and thus

usually shifts the means

C. Directional selection increases the proportion of genotypes with higher values of

the trai

t

D. Stabilizing selection is unlikely to be exactly symmetrical, and thus usually shifts

the means
E. Stabilizing selection does not alter the means, but may reduce the variation

Match in the answer sheet the statements (A — E) with appropriate schemes (1 - 3)

Not all the rows in the table have to be filled.

Statements

Number of schemes

mo0|@| >

(3 points)
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B 32. Alkaptonuria is a rare genetic disease. The gene for alkaptonuria (alk) is recessive and
has been located on chromosome 9. Gene alk is linked to the gene | encoding the ABO blood
types. The distance between the alk gene and gene 1 is 11 map units. A pedigree of a family
with the alkaptonuria is shown below. Affected individuals are indicated by shaded symbols.

In addition, the blood type of family members is given.

AB O A O
O—M O
B A
3 4
AB B A O

1. What are the genotypes of individuals 3 and 4? Give the answer in the answer sheet

2. If individuals 3 and 4 are expecting their fifth child, what is the probability that the child
will have alkaptonuria (a physician has determined that foetus has blood type B)? Give the

answer in the answer sheet!

(2 points)
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Ecology

B 33. The following table shows the commercial fishing catches of smelt and fishing intensity
in the Riga Gulf between 1982 and 1985. The fishing intensity during those years was
estimated by the total time spent by all fishing boats that were concentrated on this species.

The fishing equipment did not change in the investigated time-period.

Year Catch (tons) Fishing intensity (relative
units)

1982 100 2

1983 150 5

1984 100 5

1985 150 3

Estimate and write in the answer sheet the relative sizes of the smelt population, starting with
a relative size of 10 units for the year 1982.

1982 =10

(3 points)
B 34. Figure 1 shows the number of phytoplankton cells, and P and N (inorganic)
concentrations in water samples in a transect along the coast of the Atlantic Ocean around a
fish processing factory.
The nitrogen concentrations in the water were very low and close to the detection limit. The
closest station to the factory was Station 6. Figure 2 shows the results of a nutrient
enrichment study. Water samples taken at the Stations were filtered to remove phytoplankton.

(Continuation see on the next page)
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Then standard amounts of phytoplankton were added to the samples, and then they were
enriched with only N, only P, or were unenriched, and the number of phytoplankton cells in

these enriched or unenriched samples were counted at a later time.

Figure 1
8 -
7 -
6 — Phytoplankton
(mill. Cells/ml)
5 4
4 — - P (o)
° ] A--- N (ug)
2 Hg
l -
N =
0 1 2 3 4 5 6 7 8 9 10 11
Station
30
E | i
) 25
©
E’ 207 O N-enriched
o
= 15 4 B P-enriched
S
= - .
g 10 Unenriched control
g
> 57
Q.
2 0 - 1 .Ml
E) 123 4586 7 8910
< Station
Figure 2

1. Which is pollutant or pollutants that factory is emitting? Give the answer in the answer
sheet using the appropriate codes.

Codes: X. Phytoplankton Y. Zooplankton

Z. Nitrogen  W. Phosphorus  S. Organic substances

2. Which is the main limiting nutrient (A) in this is case?

Which is the second limiting factor (B) in this case?

(3 points)
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B 35.

The diagram shows a 10m x 10m plot located in a forest with two main tree species: Species

X which is shaded grey, and Species Y which is shaded black. The plot is divided into a grid

with step 1m.

1. What are the percentage frequencies of Species X and Species Y using a quadrate size of 2

m X 2m?

2. What are the percentage frequencies of Species X and Species Y using a quadrate size of

5m x 5m. Write the correct answers in the answer sheet.

1. Quadrate of

size 2m x 2m

2. Quadrate of

size 5m x 5m

Species X

w >

Species Y

(4 points)
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B 36. The Baltic Sea is brackish, receiving salt water from the North Sea, and fresh water
from rivers. Turnover of water in deep layers is much slower than at surface layers.
Stratification of the water column is common in summer. The following figure shows a depth
profile (in July) for oxygen concentration (mg/l), hydrogen sulphide concentration (mg/l),

salinity (PSU) and temperature (°C) in the water column.

-3-2-10 1 2 3 4 5§ 6 7 8 91011121314

O T S T M TR T I TS W U U Tt I WS US|
T e

20 -~ E

40 -

L

60 |1 A

80

100 - /(
) G

120 A

by l A &

depth (m)

140 { D

160 -

180 A

FRTRURTSUIUTt DIRTUIREE SRS

200

Match in the table in the answer sheet the labels A, B, C, and D with oxygen concentration,
hydrogen sulphide concentration, salinity and temperature, and the labels E, F and G with

parts of the curves — halocline, redoxycline and thermocline.

1 | Oxygen concentration

2 | Hydrogen sulphide concentration

3 | Salinity

4 | Temperature

5 | Halocline

6 | Redoxycline

7 | Thermocline

(7 points)
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Biosystematics

B 37. There are 4 flower diagrams shown:

Write the appropriate label (A-D) of a diagram in the table in the answer sheet.

Flower formulas Label

'( Ca(5) Cos Asis G(g)

') Cag) Cop) Ags)

'( Cas Cos Ag+s Gz

'( Cas CO(5) As G(z)

| | WO N -

'( Ca5 C0(5) As G(4)

(2 points)
B 38. The pictures below show a seed (1) or a fruit (2). Write the answers (1 or 2) in the table

in the answer sheet.

A. Prunus  B. Ginkgo D. Quercus

(2 points)
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Len

i

Ry

(2 points)

B 41. The systematic, morphological, biological and ecological characters of two invertebrate

species are presented. Write the appropriate number of an organism in the table in the answer

sheet!

A. Protist B. Arthropod

No flagellum, no cilia Secondarily reduced wings

Complex life cycle Incomplete metamorphosis
Intracellular parasite Ectoparasite on mammals
Intermediate host present Absence of intermediate host

Code: 1 Plasmodium 2 Dysentery amoeba 3 Paramaecium

4 Trypanosoma 5 Tick 6 Flea 7. Human louse 8 Spider

(2 points)
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B 42. Most birds start to incubate when their clutch is full. There are species which start
incubation after the first egg is laid. Their chicks hatch asynchronously, which is
characteristic to birds of prey and owls (Falconiformes, Strigiformes).

Mark all the correct statements with crosses in the table in the answer sheet.

A. Food resources for birds of prey, and therefore the number of chicks they

can feed, differ between years significantly

B. Younger nestlings are fed more often and they catch up with older ones in

the progress of their growth

C. Birds of prey feed as many chicks of the brood as the food resources

allow in the given year

D. During years with scarce food resources, food is given mainly to the

oldest nestlings, while the youngest ones starve to death

E. Older nestlings help to feed younger ones

F. Room in the nest is not sufficient for several big chicks simultaneously,

therefore they grow up and fly out of the nest one at a time

G. One fledgling that can reach reproduction age is more important for

species survival then several but not well developed fledglings

H. | The number of fledglings and not their fitness is the most important for

the species survival

(2 points)
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ANSWER KEY

B 1
10

0 10 20 30 40 50 60 70 80 920 100

2. Z (1 point)
3. X (1 point)

B2. 1.u=07gg'h" [1point] 2. 3=1499g*h"  [1 point]

B 3. 100 mM [1 point]

B4. 1.1.16o0r1.180r1;19
2.0.300r 0.32 0r 0.353

3.220r2.21o0r2.24

B5 1724232155 2.7—> 4 3.724>3—> 6
[1p x 3 = 3 points]
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B6. |1 Number Number 2.17
Al |1 A2 |6
B-1 B-2 3. skipped
C-1 C-2
D-1 |12 D-2
E-1 |2o0rl10 E-2
F-1 F2 |8
G-1 G-2
H-1 |3 H-2 |7
I-1 I-2 9
J-1 J-2
K-1 |4 K-2 |10
L-1 L-2
M-1 M-2
N-1 |5 N-2
0-1 0-2
P-1 |11 P-2
R-1 R-2 13 or 14 or
both
S-1 s-2 |13
T-1 T-2
U-1 U-2
[2 points per column]
[1 point if there are 1-3 mistakes]
B7.
1,
A. B. C.
75 % 25 % 0 %
[1 point]
2.
dsDNA A% C % G % T % U %
A 20 30 30 20 0
B 30 20 20 30 0
3.
A
B
B 8: skipped
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BO.

1.

V (ml)
HI\J
[&)]

5°C

4°C

t (min)

[1 point for X axis]
[1 point for Y axis]
2. 1 ml/min  [1 point]

3.0.017 — 0.018 mmoles CO,/g ‘min [1 point]

4. 0.007 — 0.018 mmoles ethanol/ g ‘min [1 point]

B 10.
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Number A |3
A |1 B |2
B. C |4
C. |4 D |1
D.
E. |2 2.
F. |3 AandB |5,6
G. c 2
D 4
B 11. B 15.
1.
NUmber A, B, C |3612
A |3 D 2,8,11,13,14,
15
B. E 1,5,4,7,9,10,1
C. |4 6
D. |1
E. 2.
F. |2 A.
B.
C.
B 12. D.
E.
Number F.
A |3
B. B 16.
C. |1
D. X =7900 ml
E. 4
F. Y =9000 ml
G. |2
Z =1500 ml
BL3 B 17.
1. A |3
A B 4
B. |4 C. |6
D. |2
2. E. |1
A SE
B.
C.
D.
E. -
B 14.
1.
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B 18.

[0.5p
X2=
1

point]

B 109.

or 18.2 or 0.182 or 0.185 units

A &

R >

[0.5p x 2 =1 point]

[5 points]
[1p per each column]

B 21: skipped

B 22.
1468
[1 point]

B 23: skipped

B 24: skipped

B 25.

A. skipped

nmoiom

[1p x 2 = 2 points]
[-1p per incorrect answer]

B. 26.
1. 18.5 units

2.A.b+c/hbc
B.b+c/bc”

[1p x 3 = 3 points]

B 27.

1.

12 415/6/7[8]9 10|11 |12
W I MCPIRIVIEIDLIS|IL |T |S
t
A MG P RVEDLIS|L |T|S
B [M|C/IPIRVIE|DL|S|L |T |S
cC (M|[C/PRI|EIDLIS|L |T |S
D |[M|C/P|R|V]|E|D]|Stop

[S,R,l, Stop = 1 point]
2. DACB [2 points]

B 28.
1.p=0.648
2.p=0.646
[1p x 2 = 2 points]
B 29.
1. aa=0

a18,= 0.3

aa,= 0.6
2. 2
[1p x 2 = 2 points]
[1p for part 1 and 1p for part 2]
B 30.
1.0%
2.50 %

3.0%
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1. |2 [1p x 4 = 4 points]
A |D B 36.
[1p x 5 =5 points] 1 C
2 D
B 31. 3 B
4 A
A 5 |F
B. |3 6 G
C. |1 7 E
D. [1p X 7 =7 points]
E. |2
[1p x 3 = 3 points] B 37.
[-1p per incorrect answer]
1 A
2
B 32. 3 B
4 D
1. 3=J%alki alk 5 |C

[0.5p x 4 = 2.0 points]
4= 3" alk 1)° alk

B 38.
2. 11% A |2
B |1
[0.5p x 2 =1 point] + c 11
D |2
[1p x 1 =1 point] = 2 points
B 33. [0.5p x 4 = 2.0 poins]
1983 =6 B39 & B40 cancelled
1984 = 4 B 41.
A. B.
1985 = 10 5 17

[1p x 2 = 2 points]
[1p x 3 = 3 points]

B 34.

1. ZWor ZW,S

2. A. Z; B (skipped)

[1p x 2 = 2 points]

B 35.

1 2 [0.5p x 4 = 2.0 points]
A 100 100 [ - 0.5p per incorrect answer]
B 16 100
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