JIOMOHOCOB OTEOPOYHBII DTAII 2024-25

11 xmacc

BHUMAHMUE! YYHACTHUKU OJIUMITNA/IbI!

JIUIS1 KAJKIOTO 13 BAC CJIVUAMHBIM OBPA3OM ®OPMUPOBAJIACH TECTOBAS YACTb.
MBI ITPUBOJIUM OJIUH 13 TAKUX BAPUAHTOB, KOTOPBI MOXET HE COBCEM
COBITAJIATH C BAILIMM.

Kaxxnpiii TecT orenuBacs B 1 6amt. MakcumaltbHBIN 0ajuT 32 TECTOBYIO 4acTh -200aJII0B.

TecToBble 3a1aHUA
1

Briensitor ABa THIa IpopacTaHus CeMsH — MOJI3eMHOE U HaJl3eMHoe. PaccmoTpure dotorpaduun
MIPOPOCTKOB Pa3HbIX PACTEHUI U OINPEeIUTe TUIl IPOpacTaHus A pacTeHus: Ha Gpororpaduu
noj OykBoii b. Ha3Banue Buja pacteHus 17 3TOro 3HaTh HE HYXKHO.

Tun npopacranus:
ITonzemHoe nmpopacranue
Hanzemnoe npopacranue



2
[To xapakTepy BETBJICHHUS COLIBETHS IEJIAT Ha IUMO3HBIE U OoTpuyeckue. Ha cxemax nzodpaskeHbl
pa3MyHbIe BAPHAHTHI CONBETHH. BrIOepuTe paBUIIBHBIA BapHAHT ISl COIIBETHS O OYKBOU A.

Ot1BeT:
1 VI-1;2 IV-1;3 1-24 1I-2
3
Ha pucynkax n300pakeHbl raMeTO(UTHI pa3JIMYHBIX MMPEJCTABUTEIICH BBICIINX PACTCHHH.

PaccmoTpuTe pUCYHKH M ONpeIeNuTe, K KAKOMY TaKCOHY OTHOCUTCS pacTeHue noj OykBoit b.

Ccarnossie mxu (Sphagnopsida)
MapinaHuueBble eYeHOUHHKH
(Marchantiopsida)

[Tnaynsr (Lycopodiopsida)

Hacrosmue manoporauku (Polypodiopsida)
Xgommw (Equisetopsida)

XBoitHbIe TooceMenHbIe (Pinopsida)



4
Ha pucynkax A —I' cxemaTnuHO N300pa’keHBI YETHIPE PA3HBIX BUAA IIBETKOBBIX pacTeHuil. Ha
Ka)XJI0M cxeme (B Ipeienax YepHO paMKH) H300paXKeHbI 10 J1BE€ 0COOU OHOTO BUA, PSJIOM C
Ka)XJIBIM [IBETKOM 0003Ha4eH ero moi. OnpenenuTe, Kakoi THIT IOIOBOH AuddepeHnnanim
XapaxkTepeH Uil BUaa moj OyKBO# A:

Tun nosioBoii nupPpepeHunanum:
OnHOIOMHOCTD (MOHOAIIHS)
JIBymOMHOCTb (IHA1IH)

Kenckast omHOIOMHOCTH
(TMHOMOHO?IIHS )

Kenckast 1By1OMHOCTb
(TuHOAMAIIMS)

Myxckasi OHHOAOMHOCTD
(aHIPOMOHOAITHS)

5
[Tonb3ysich 3HAHUSIMU O pa3HOOOPA3WH, a TAK)KE 00 AHATOMHH BBICIITUX PACTCHUH, YKAXKUTE, KAKOH
THII CTEJIBI XapaKTEPEH IS CTeOMs1 pacTeHus noj OykBou b.

Tun cTeasl cTeOmns:
T'armocrena
IInexrocTema
Aprtpocrena
JnkTrocTrena
Dycrena
ArakTocrena



6
W3 nepeuncieHHbIX )KUBOTHBIX MTPOM3BEAET HAMOOIbILIEE YUCIIO SUIT 32 TO OJJHA OCOOb:

MIPECHOBOJIHOM TUIPHI;
BHHOI'PATHOM YJIIMTKH;
MepeNnETHON CapaHyy;

OBIYBETO ISITHS

7
PaCCMOTpI/ITe CXEMY KM3HCHHOI'O LUKJIa IMMPEACTABUTEIIA HpOCTCfII.HHX. becmomnoe Pa3MHOXECHUEC
IMPOUCXOAUT HA CTAAUU:

2nbs

8
Bri6epute cpean n300paxeHHbIX Ha (OTOrpadusx >KMBOTHBIX HACEKOMBIX C TTOJIHBIM
NpeBpalcHHEM:



9

BeHTmisnus nerkux y penTiiuil ocyuiecTsiseTcs omaroaaps NepuoANIECKOMY COKPAILICHHUIO U
paccnalieHuo:

nuadparMel

MeXPeOSPHBIX MBIIII]

MBIIIII, OKPYKaIOIIHUX POTOBYIO MOJOCTh

MBIIII TOPTaHH

10

Kakas u3 nepe4yrciIeHHbIX ITHII OTHOCUTCS K oTpsay JKypasieoOpa3Heie?
- KaMBIIITHUIIAQ

- Oomnblas Oenast Lanas

- MaJias BBIIIb

- KBaKBa

11
YV Kakoro ’KMBOTHOTO B CEPJILIE UMEETCS apTEePUAIbHBIA KOHYC?
- kabaH

- OOBIKHOBEHHBIN Yk



- Tpecka
- OCTpoMoOp/as JIATyIIKa

12
Kaxoif 13 371eMEHTOB KPOBEHOCHOU CUCTEMBI PBIO OTCYTCTBYET B KPOBEHOCHOW CUCTEME
JIaHLIETHUKA?
- KapI[I/IHaHLHBIG BCHBI
- OpromrHas aopTa
- IIOJKIIOYMIHEIC BEHEI
- Ieu€HOYHas BeHa

13

Kakoe nmpoucxoxaenue B Opranu3Me MIEKOIIUTAIOIMX UMEIOT CTPYKTYpPhI, 0003HaYEHHbIE HA
PUCYHKE CTpeJIKaMu?

OKTOACPMAJIBHOC
OHTOACPMAJIbBHOC
ME304CPMaJIbHOC
HE XapaKTCPHBbI JJIA OpraHu3Ma MJIICKOIMUTAIOIIUX

14
Omnpenenure, Kak MPOILUIA TNIOCKOCTh CEYEHUS TOJIOBHOTO MO3Ta Ha Ipernapare:

op!



15
ITpu cTumynsamuun Omy>kAaroIIero HepBa HaOIIOAAETCS:

3aMeJICHHE YaCTOThI CEPACYHBIX COKpAIICHUI
ocabJIeHUE TIEPUCTAIBTUKY KUIIICYHUKA
pacuimpeHue 3payka

WHTEHCUBHOC BBIJICIICHUE CITFOHBI

16
Ha PUCYHKE IIPUBCACHA CXEMa OIIbITa C HeperéCTHBIM KpOBOO6paH_IeHI/ICM, B XOZI€ KOTOpPOro OBLIO
IMOKa3aHO, YTO ACATCIIbHOCTD AbIXAaTCJIIbHOI'O HCHTPA 3aBUCUT OT COCTaBa KPOBH, HOCTyrIaIOH_Ieﬁ B
MO3I' IO COHHBIM apTCpHUAM. v ABYX co6a1<, HaXOOAUBHIUXCA I10J HAPKO30M, ICpEepe3alii H
COCAUHAIIN HepCKpéCTHO COHHBIC apTCPUHN U OTACIIBHO IPCMHBIC BCHBI. ITocne Takoro coequHEHUS

U TIEpEBSI3KU MO3BOHOYHBIX apTepUil TOIOBA MEPBOii cobaku CHAOXKanach KPOBBIO BTOPOW COOAKH,
roJioBa BTOPOW COOAKH — KPOBBIO MEPBOA.

AT

Vi
AT



Ecnu y nepBoii cobaku epeKkpbITh TPaxero, TO Yy BTOPOil cobaku:

HACTYIHT armHod (OCTaHOBKA JIBIXAaTENIbHBIX IBUKCHUIN)
pa3oBbETCS OPATUITHOD (YPEIKEHUE TbIXaTeIbHBIX JBYKCHUH )
Pa30BbETCS TUIEPITHOS (YUAIEHHOE JIbIXaHUE)
JIXaHHE HE U3MEHUTCS

17

B xakom u3 0003HaYCHHBIX OT/IEIIOB B COCTABE MOCTYMAOIICH HKHUJIKOCTH HET MOYCBUHBI?

B r

A,buB

TOJILKO b

buB

MOYEBHHA MPUCYTCTBYET BO BCEX 0003HAUYEHHBIX OT/IEIaX

18
[Iepen Bamu rpaduk 3aBUCUMOCTH CKOPOCTH (DOTOCHHTE3A OJJHOKJIETOYHBIX MOPCKUX
BOJIOPOCJIEH IBYX BHI0B OT MHTEHCUBHOCTH OCBEILIECHUS.



Bribepure BepHOE yTBEpKICHHUE:

BUJ A oOuTaer ONMKe K MOBEPXHOCTH BOIOoEMa, BUI B ITyOOKOBOTHBIN
By B oOuTaer 6mmke K MOBEPXHOCTH BOOEMa, BUA A TITyOOKOBOAHBIH
o0a Buza riry0okoBosiHbIe, HO BUA B peanuzyer C4-porocuntes

o0a BHJ1a MPUTIOBEPXHOCTHBIE, HO BUI B ocymecTBiser C4-¢porocunres

19
OpnnonurteByro PHK coneprxar yacTuiibl BUPYCOB:
TabayHOW MO3auKU
OaxTepuodara T4
renarura B
repreca

20
J% k3 NEPCUUCIICHHBIX aMUHOKHUCIIOT HanOOJIbIIAS MAcCOBas A0JId a30Ta B MOJICKYJIC!
TJIMIIMHa

aJlJaHuHa
BaJIMHa

JernuHa

boranuka xirou
BOITPOCHI C PASBEPHYTHIM OTBETOM.

VY kaxoro ygacTHuKa Oblj1a BOBMOXXHOCTb ONIPENEIIUTh 3 00bekTa. Kax b
MPaBUWIBHO OMPEICIICHHBIN 00BbEKT olleHuBaJICs B 4 Oana. OO0t MakCUMaIbHbIN
OaJ1 3a 3aganue — 12 0ayuioB

boranunka xirou



JlaHHOe 3a/laHue MPOBEPSET HABBIKM TOJIb30BAHUS CHPABOYHOW JUTEPATypoi B opMe Kiroya.
Camo 3a1aHye aHO B BUJIE CEPUM BBICKa3bIBaHUH, U3 KOTOPBIX HY’KHO BbIOMpATh MPaBUIIbHBIE U
NEePEXOANUTH K CIICAYIOLINM Jlajee BhICKa3biBaHUAM. Hanpumep, B Havase o undpoit 1 gaHsl 1Ba
YTBEPKICHHUS:

1. BonHbie pacTeHus, IETUKOM IJIABAIOIINE HA TIOBEPXHOCTH BOJIBI . ...eveeeeeveeernreeenreeenreeneneenns 2.
+. CyXOITyTHBIE MJIU 36MHOBOJIHBIE PACTEHMS. c...ccuvveeueeenireenreeiteenieeniteeteesieeesseesseesaneesmeesneenseesanees 3
[Mudpoii 1 o6o3HaueHa cTyneHb. B Haliem Kiro4e Bce aHTUTE3bl 0003HaYEHBI CUMBOJIOM +.

PaccmatpuBas ¢ortorpadguio wW/uiam ONUpasch Ha CBEICHHWS M3 CIPABOYHOM JINTEPATYpHI,
HE00X0IMMO BBIOPATh, KAKOE U3 BBICKA3BbIBAHUM OOJIbIIE MTOAXOUT: TE3a MU aHTUTE3a?

Eciu MMarnopoTHUK BOJHBIN (BepHa Te3a), TO HY’KHO 110 CCBUIKC IMEPCXOANUTH K CTYIICHU 2.

Ecnu nanopoTHHUK -CyXOIyTHBIN WJIM 3€MHOBOJHBIN (BEpHA aHTHTE3d), HYXKHO MEPEXOJUTh Ha
ctynenb 3. 1 B ToM, 1 B ApyroMm ciy4ae MOj COOTBETCTBYIOLIEH mU(pON BBl HaiaeTe Te3y U
aHTUTE3y, HYXHO OyJeT CHOBa OTBETHTb Ha BONPOCHI U BbIOMpaTh. B KOHIE BBl MHOITyduTe
HekoTopyto bykBy mmgpa N. Oty OykBy HY>KHO BBIOpATh B TI0JI€ OTBETA PAIOM C (poTorpadueii.



Kntou s onpeneneHus nanopoTHUKOB 110 MOP(OIOrHYECKHM IPU3HAKAM!
1. Boanble pacTeHys, UEIUKOM IUIABAOIIME HA MOBEPXHOCTH BOBL........oeiiiiiiieaeiieaeieeeeee e 2
1. CyXOmyTHBIE WITH 36 MHOBOIHBIE PACTEHMS. .......evoeieeieeeceeieeeeeeeeeeeeeaeeeeeseeeeneeeeeaeeeeae e aeeeneee s 3

2. Jluctes B MYTOBKax IO TPHU: ABa JIUCTA LEJbHbIE, OBAJbHBIE, IIABANOIIUE, TPETHH —

pacce4EHHBbIIH, NOTPY>KEHHbIH B BOY, BCE JTUCThS Oonee 10 MM
D10 1215 () 2 SOU USSR mupp A
2. JIuctes ouepénHble, Bce OoIee UM MEHee OTUHAKOBBIE, 10 3 MM JUTMHOM. ................. umdp b

3. JIMICTBS MHOTO CTPOCHMS. .....oooiitiiieiieeieieeeeeeeteee e et eeeeeae e e ess e eeensnseee e esasaeeeemne e e enmsaeaeeennseneanns 4

4. Jluctpsa ABYX THIIOB — CTEPHJIIBbHBIC M CIIOPOHOCHBIC, CHIIPHO pa3indarolIueCs 10 BHCIIHEMY

4. JIucTes ONHOTHIIHBIE WIN ABYX THIIOB, HO TOIJA CTEPUJIBHBIE H CIIOPOHOCHBIE JHCThSI MAaJlO
PABHATCI . ..ottt ettt e et et et e e e e e 13

5. CiopoHOCHBIE TUCThS HE pa3AeNieHbl HA CIOPOHOCHYIO U CTEPUIBHYIO YACTH. ......o.venn... .. 6
5. CriopoHOCHBIE JTUCThS YETKO pa3JesieHbl Ha BE YaCTH — CIIOPOHOCHYIO U CTEPUIIBHYIO. . ... .. 9

6. CropoHOCHEIE " CTEPHIIbHbBIE JIUCThS TPHUAKABI-YETBIPEXKIbI-
MEPUCTOPACCEUEHHBIC. . . ...\ttt ettt e ettt et e e et e e e et e e e mupp I'

TIEPHACTOPACCETEHHBIC . . .. ...\ttt ettt e et ettt e e e e e e e e e e e e e e e e e e e e e 7
7. CerMeHTBI CTEPHIIBHBIX JINCTHEB MEPHUCTOPATEITBHBIC. .. ...\ttt aneenn mmdgp /1
7. CerMeHTBI CTEPHIIBHBIX JIUCTBEB LICTIBHBIC . . .. .. .\ttt ettt e e et e e e e e e e e 8
8. Copycsl 0e3 uHy3us. BereTaTUBHbBIE TMCThS MO KPAK) OCTPOTTHIIBYATHIE .............. mudp E

8. Copycel ¢ wuHAay3ueM. BereraTWBHBIE NHCTbA ULENBHOKPANHBIE WM TYNO TOpPOAYATO-

BYOUATBIC. . .. ..ttt mupp K
9. Kpynnoe pacrenue, ¢ nuctbsimu 50-250 cM anuHOi. PacTeHMEe ¢ HECKONBKUMH JUCTbAMM
........................................................................................................... mudp 3
9. Menkoe pactenue, ¢ nucteaMu 10 30 cM AnuHON. PacTeHue ¢ OIHUM TUCTOM. ................. 10

10. CrepunpHas 4acTh JIMCTA LEIbHASA, CHOPOHOCHAS — B BUE JIMHEHHOrO Kooca. .......mu¢gp H

10. CTepunbHas 9acTh JUCTA OTHAKIBI-UETHIPEKIBI-TIEPUCTOPAcCCEUEHHAS, CTOPOHOCHAS B BH/E
Y (5 (=11 1 4 11

11. CerMeHTbI CTEPUIBHON YaCTH JIUCTA LCIBHBIC. .. ... .. ouue it e e, umpp K



11. CermeHTbl CTEpUIBHOI YACTH JIMCTA TMEPUCTOPA3LIbHBIE WM OJHAXKbI-TPUNK/IbI-
(S0 (GO s s (S 1 13 (S 12

12. CtepunbHas 4acTh HUCTA B OYEPTAHUM JIAHLETHAS WMIM Y3KOMAHUEBUIHAs, €€ CerMeHTBbI
TEPUCTOPA3ALTBHBIE HITH OJHAKIBI-TIEPUCTO PACCEIEHHBIC. ... ... ..., mugp JI

13. Copychl pacnoyio;KeHbl BOOb JKHIIOK, He OBIBAKOT MPUKPBITHI KPaeM IIACTHHKH, C MHAY3HEM
15 0105 B N O 113 (< PN 15

14. PacreHWe JUIMHHOKOPHEBHIIHOE, JHCTha Oomee S50 cm  mmmHoit. Copychl C

121 01471 ()Y PP mudgp H
14. PacteHne KOpPOTKOKOpHEBHINHOe, IHCThbA He Oonee 40 cm B anuuHoii. Copycel 6e3
WIHIUY3UIS . ..o e mmdp O
15, COPYCBI 0€3 HMHIIY3 . . ... e e e e 16
15. Copycsl ¢ fonee uau MeHee Pa3BUTBIM MHIY3MEM. .......oo.oiitiiii e 22

16. CerMeHTBI THCTBEB LIEITBHBIC. . . ... ...\ttt e et e e et e e e e e e e e e e e e aens mngp II
16. CerMeHTBI JIMCTHEB MEPUCTOPACCEUEHHBIC . .. .. ... ... . it 17
17. CerMeHTBI TUCTHEB OHAKABI-MEPUCTOPACCEUEHHDBIC. .. ...\ttt e e e anaaananns 18
17. CerMeHTBbl TUCTbEB ABAMKIbI-TPUK/IbI-MEPUCTOPACCEUEHHDIC . . ... ..o 19
18. JIucThs ¢ HUKHEH CTOPOHBI I'YCTO MOKPBITHI KPACHO-OYpPhIMU YeLIYHKAMM. .. .. ....... wu¢pp P

18. JIUCThA ¢ HIKHEH CTOPOHBI HE UMEOT I'YCTO PACTIONO0KEHHBIX YSUIYEK ............... mudgp C

19. I[J'II/IHHOKOPHCBI/IH_IHOE pacTCeHuE, JIUCTOBAs MNJIAaCTHUHKA B O4YCPTAHHUU TPCYrOJbHAsA WA
NSO 15 (Ol 1211 (53:1 01 = ;- SR 20

19. KopOTKOKOpHEBHMIHOE pPacTeHWE, JIMCTOBAas IJIACTHHKA B OYEPTAHWM JIAHLETHAs WIH

IHAPOKOIAHLIETHAN . . . ..ottt ettt ettt et e et e et e e e e et e e e e e e et et e e e e e e e e e e e enneeneas 21
20. Crropanruu 6e3 HHIY3uA. JIMCTBS TPOHHIATBIC. . ...t mmgp T
20. Cnopanruu ¢ UHAY3UeM. JIMCTBA MEePUCTBIC. ..ottt mupp Y

0163317 § U ump ©
21. Muay3uii B BUAE KOJMAYKA, COPYCBI OKPYTIIBIE. ...ttt e e eeeeeaaneaanns mHpp X
22. Wany3uii, 0nagarnii KO BPEMEHH CO3PEBAHMA CIIOPAHTHEB . .....ovuieeeieenniennan.n. mugp 1



23. Uuay3uii TMHEIHBIA, €ro UIMHA MPEeBbIIIaeT WHPHHY B 3 pa3a u 0oiee. ...................... 24

23, Unny3uii NOYKOBUAHBIN, OKPYIJIbIN, IPOAOArOBATbIA U T.I1., HO HE ObIBAET JIMHEHHbIM, €ro
JUTMHA MPEBBIIIAET IUPUHY He OO YeM B 2 PA3BA.. ... .oini ittt 28

24, JINCTOBAS MIACTHHKA LIEITBHAM . .. - .\ttt ettt ettt et e et e et e ee e aaee e mnpp U

SEBHITHBIE CETMEHTDBL. . .. ...\ttt ettt et ettt et e e e e e e e et e e e et e e e e e annees 26
26. JInctoBas NIaCTUHKA OJHAXKIABI-MEPHUCTO PACCEUEHHAM. ... vmtt et e eeaeeeeaaeneannns 27
26. JIuctoBas NIaCTUHKA TPUKABI-YEThIPEXKAbI-IEPUCTO PACCEUEHHAA. .. .....eenn... .. mp L

27. CrepkeHb JHCTa MEMXAY CErMEHTaMM 3€JeHblid, BHH3Y HHoraa Oypeii. CermMeHTbI
POMOMYECKH-SILIEBIITHBIC . . ... ...\ttt set ettt e e e e e et e e e e e e e e e et e e e e ene s mugp bl

28. HWHny3nit  THCTOBHMIHBIN, MPUKPEIIEH Y  OCHOBaHHA copyca, COpPYCHI
L T00 (00 1 0] : 0 (RSP wngp b

o 010) 2 29
29. Uuay3uit OKPYIJIBIN, TTO KPAO 3YOUATBII . ... ..o oeu ittt mmbp I
29. MUnay3uil NOYKOBUIAHBINA, LETBHOKPAMHBIM . ... ... oot 30

30. Yepemiok 1ucTa KOpoUe MOJOBUHBI ATHHBI TUIACTHHKH. CerMeHTsI MocaeIHero nopsaaka 6es
OCTPHS HA BEPXYIIIKE. . ..ottt et et e e et e e e et e e e e et e e e e e e e e umpp O









300JI0THS KITFOY
VY kaxa0ro yyacTHHKa Obljla BO3SMOKHOCTB ONPEAENUTh 2 00bekTa. Kaxaplii
MIPaBUJIBHO ONPEICIICHHBIN 00BEKT OolleHUBaICs B 4 6ana. OOt MakCUMaIbHbIN
Oaut 3a 3aaHue — 8 6AITOB

Bam mpemioxensl Qotorpadun pasnuyHbIX BUAOB amuOMii, OOMTAIONMX HA TEPPUTOPUU
Poccun. PacnonoxuTe >XKUBOTHBIX B COOTBETCTBYIOLIMX MECTax OMNpPENEIUTENBHOrO KIIoua,
MOJICTaBUB HYXHYI0 OykBy mudpa (0ykBy ¢ otorpadun). melite B BUaY, YTO HE BCE MPU3HAKH,
UCIIOJIb3yEeMBbIE B KIFOUE, JOJDKHBI OBITh CBSI3aHbI C BHEIIHOCTBIO )KUBOTHOTO Ha oTorpaduu, HO
OHU SIBJIAIOTCS XapaKTEPHBIMH OCOOCHHOCTAMHU OMOJIOTHH 3TOTO BH/JIA.

) €2 T Y U o 2.
D €10 1o B < P 4.
2(1). Kocranbabie O0PO3IKHA XOPOIIO BBIPAKEHBI. ... vveeenreenneeenneannennn. oykBa mudpa /.

+ KoCTaJIbHBIE GOPO3IKH OTCYTCTBYEOT ...t ettt eneentetententeneetetent et eneneeneeneenenneneens 3



3(2). Oxpacka cnuHbBl BHE II€pHO/Aa PA3MHOKEHUS KOPUYHEBAThIX OTTEHKOB. B mepuon
Pa3MHOXKEHHSI Y CAMIIOB B OKpAacKe XOpPOLIO BBIpaXKEHA MATHUCTOCTh, a Yepe3 Ia3 MPOXOAUT
MPOJI0JIbHASA TEMHAS M0J10Ca. BproX0 KENTOBATOE WM OPAHKEBOE, C MEJIKUMHU TEMHBIMU IS THAMM.
Koxa nmoutn mmankas. B nepuon pasMHOXKEHUSI CaMIbl HECYT Ha CIIMHE M3PE3aHHBIN TOJBKO IO
Kparo rpebeHb, CIIMHHON IPeOeHb MJIaBHO MEPEXOIUT B XBOCTOBOM. ............. OykBa mmudppa I

+ CnnHa yepHasi. bproxo xenroe uian opaH)XeBoe, ¢ KPYIMHBIMU YEPHBIMH OKPYIIIBIMH TISITHAMU.
Koxa rpyOosepuucras. B meprnoa pasMHOXKEHHS caMIlbl HECYT Ha CIIMHE CHJIBHO W3PE3aHHBIH
rpebeHp (MHOIAAa 10 CepeluHbl BBICOTHI I'peOHsI), CHMHHOM rpeOeHb M XBOCTOBOW TIpeOeHb

pasieNieHbl, CTEP)KEHb XBOCTA UMEET CEPEOPUCTYIO OKPACKY ... envenenennennennn OyxkBa mmppa A
4(1). TTapOTUABI XOPOIIO BBIPAMKEHBL. . . . eveeeteenteeenteenteenaeenaeenneeeateenteeaneeeaseenneeaneans S.
F I TP OTHIIBI OTCYTCTBYEOT .. vttt tuttee ettt e et e e enee et te e e e nae e e e e e aaaeeeaaeeeannaeeennneeenn 6.

5(4). Oxpacka cnuHBI TOYTH OJHOTOHHO KOPHYHEBas WJIM 3€JIeHOBaTO-Oypas, HWHOTIa C
KPacHOBATHIM OTTECHKOM. K0o)ka CIIMHBI KPYTTHOOYTOPUATAS . ... e v eneeneeneneenannn, OyxkBa mu¢ppa B

+ CnuHa OKpalleHa B KpyIHbIE 3€JIEHbIE MSATHA HEMpaBWIbHON (opMbl Ha OeloM, cepoM WU
CBETJIO-KOPUYHEBOM (pOHE.

Koxka cinbl cnaboOyrpucTas, MECTAMH JAXKE TIIATKAS . .. vuvenreneeneenneaneannnn OykBa mm¢ppa E
6(4). 3paUOK TOPHUBOHTATBHBIM e v senusrerssesnssessscsssssssssssssssssssssssssssssssssssssssssssssssssnscsele

+ 3payok BepTUKanbHBIM. Ha 3aTbuike MMeeTcsl MpoaoiibHAs BBIMTYKIOCTh — «ILIUIIKaY. 3aJHHE
KOHEYHOCTH CHJIBHO YKOPOUEHBI: TOJ€Hb HaMHOTO Kopoue Oenpa. OueHb KPYMHBIA MATOYHBIN
Oyrop, UCTIOIb3YEMBbIH JKUBOTHBIM JIJISI 3APBIBAHUS B TPYHT. .veeneeeneeneennse.....0yKBa IIHppa K

7(6). TémHoe BucouHOE NATHO UMeeTcsl. CIMHHO-00KOBBIE CKJIaKK c1abo BblpaxeHbl. Okpacka
CIMHBI KOPUYHEBBIX OTTEHKOB. [Ipy BOKamu3aIiiy Mojab3yr0Tcsl TOPIIOBBIMU PE30HATOPAMM. ... .. . 8.

+ TémHOE BUCOYHOE ISITHO OTCYTCTBYET. CHMHHO-O00KOBBIE CKJIAIKH XOPOIIIO BhIpakeHbl. OKpacka
CIIUHBI 3eJEHBIX W/ KOPUYHEBBIX OTTEHKOB. [Ipu BoKanu3anuu Mojab3yrOTCs pe30HATOpaMu B
201 0 0 I 9.

8(7). bproxo onHoTtoHHO Oenoe, O6e3 msaTeH. Ha BepxHei rybe xopuuHeBas M Oenas MOJIOCHI
pa3zesneHbl YETKON OTHOCUTENBHO pOBHOM rpaHuiieil. CamIlbl B OpadHblid Ce30H UMEIOT CHHEBATYIO
0014 0 101 OykBa muppa U

+ bproxo nsaTHuctoe. Ha BepxHelt ry0e xopuuHeBasi M Oenasi MOJOCH BIAIOTCS APYT B JpyTa,
00pazyst oJ00ME MPAMOPHOTO PHUCYHKR. . ... vveeneeennesenneennneenneenneeanneennes oykBa mm@pa K

9(7). Pesonatopsl Oemoro 1Bera. B okpacke uacTo mpeoONamAIOT  KENTO-3eNEHBIC
L0 0 =) 15 7 OykBa mmdpa 3

+ Pe3oHaTOpHBI ceporo Wiy 4epHOro 1BeTa. B okpacke yacTo npeolianaoT 3eJ1E€HO-KOPUIHEBBIE
0 1) 04 (PPN 1314 ' :: 181107 (1) /I






AJIBI'OJIOTI' A

mo 1 Gauty 3a KaKJIbIi IPABUIIBHBIA OTBET

BCEI'O 6 6amnoB

Ham crapbiii  3HakOMBIN, YY€HBIH-HAaTypaJMCT IO IMpo3BuIly L., yBuekaincs TeM, 4YTO
¢oTorpacpupoBa pazHble MecToOOUTaHHS U Opast U3 HUX MpoObL. [10ToM, HCTIONB3YsI MUKPOCKOIL,
nenan gortorpaduu OpraHu3MoB, KOTOpbIe TaM *kHBYT. Ho, k coxanenuto, L. 3amyTaics B cCBOUX
dororpadusix. [Tomorure emy pazoOparhcs, kakue ¢ororpaduu MecTooOuTaHUs (OTMEYCHBI
muppamMu) COOTBETCTBYIOT (oTtorpadusm oOutarenedt (ormedeHsl OykBamu). OmHOMY
MECTOOOUTAHUIO MOXKET COOTBETCTBOBATH OJIMH MJIH 00JIee OPraHu3MOB Ha (GoTorpadusix.



IE

A, B




300501151 0€CIIO3BOHOYHBIX
mo 1 Gammy 3a Kakplii TIPAaBHIIBHBINA OTBET
BCEI'O 20 6annos
YcTaHOBHUTE COOTBETCTBHE MEXIY LM(POBBIMM 0003HAYEHHUSMH M Ha3BaHUAMHU CTPYKTyp. B
CIHMCOK BKJIIOUEHBI <JTUIIHUE» CTPYKTYPbI, KOTOPbIE JINOO OTCYTCTBYIOT Y AAHHOTO KMBOTHOTO,

1100 HE ITOKa3aHbI Ha cxeMme.
1 x*abpa
2 SIUIIEBON
3 3aJTHSS KUIIKA
4 aHAJITLHOE OTBEPCTHE
5 BOpPOHKa
6 IJIOTKA
7 CIIFOHHBIE JKeJIEe3bI
8 MO3T
9 «XpsIeBasy KarcyJsa
10 MHAIIEBO.I
11 e4YeHb
12 YEPHWIbHBIA MEIIOK
13 KETYJIOK
14 MaHTHSA
15 KMIIICUHUK
16 SIMIHUK
17 IJ1aBHOE Ceplle
18 oYKa
19 MaHTHUMHAS MTOJIOCTh
20 x)abepHoe cepre




300J10rus IMO3BOHOYHBIX

no 1 Gaury 3a KaXKIbli IPaBUIIbHBIA OTBET
BCEI'O 14 6amnos

[Tepen Bamu dotorpacdus yepena cynaka (Bua c6oky). ConocraBbre nu(poBbIM 0003HAUCHUSIM
Ha (OTO HA3BAHMSI COOTBETCTBYIOIINX KOCTEH.

OTBeTHI:
udpoBoe ob6o3HAUECHNE Ha3zBanune xoctu
1 TEMEHHAA
2 IIOABECOK
3 JTo0OHas
4 KpPBUJIOBU/IHBIE
5 HEOHAs
6 MIPEAYEITFOCTHAS
7 BEpPXHEUETIOCTHAS
8 3yOHas
9 COYJICHOBHAs
10 KBaJpaTHas
11 IIPEAKPBILICYHAS




12 MEXKKpBIIIeYHas

13 MOAKPBIIICYHAS

14 KpBbIILIeYHas
['ucronorus

o 1 Gajuty 3a MpaBUIILHBINA OTBET
BCEI'O 7 6amioB

Bri0epure U3 cnucka TePMUHBbI, COOTBEeTCTBYIOIIME HHpam 1-7 HA npea10:KeHHOI
¢ororpadumn.

1 — HepB

2 — cpeaHsist 0007I09Ka

3 — npocBeT apTepuun

4 — BHyTpEeHHsA dacTuUecKkas MemOpaHa
5 — cKelleTHas MBIIIIA

6 — IPOCBET BEHBI

7 — KpOBb

I'eneTnueckas 3anayva.



I_IBGTOK KYKOJII AUKOI'O THUIIA U €0 AuarpamMmma

A.Y omgHoro u3 BuoB Kykoiist (Caryophyllaceae: Agrostemma sp.) moayden mytant petalless (ptl)
C WU3MEHEHHOH CTPYKTYpO# IIBETKA: JICIECTKH HE PA3BHBAIOTCS, a B Ia3yXax YalleIHMCTUKOB
00pa3yroTcsi OOKOBbIE OYTOHBI, KOTOPBIE MOBTOPSIFOT MPOrPaMMy Pa3BUTHS TJIABHOTO IIBETKA.
THIYMHKY U TECTUKH Pa3BUBAIOTCS TaK XKe, KaK y pPacTeHUH AMKOro Tma. M3 mpeanoskeHHBIX
JiarpaMM BBIOCPUTE Ty, KOTOpasi TIOJAXOIUT JUIsl JAHHOTO omucaHus myTanra petalless.

Pemenne:
PaccmoTpuM 1 oxapakrepu3yeM KaxAayro U3 AUarpamm, NOKa3aHHbIX HA PUCYHKaX.



bokoBeie OYTOHBI pacmoJIOKEHbI Ha MECTE JICTIECTKOB.
JlenmecTku yepeayr0TCs C YaIIETUCTUKAMU M HE HAXOJSTCS B HX
naszyxax. B 3amade ckazaHo, 4To OyTOHBI JOJIKHBI HAXOAUTHCS
B Ma3yXax YalleIUCTUKOB, T.€. JOJKHBI POTUBOJIEKATH UM.

a
Juarpamma HeBepHasl.
B nenTpe 1BeTKa HET MeCTUKA U3 MSATU IJI0I0JTUCTUKOB — OH
3ameHéH OyToHOM. B 3ay1aue ckazaHo, 9TO THIYUHKH U TIECTUKH
Pa3BUBAIOTCS TaK ke, KaK y AUKOTO THUIIA.
Juarpamma HeBepHasl.
BokoBbie OyTOHBI pacmoOKEeHbI HA MECTe JICECTKOB (Kak Ha
nuarpamme a). Kpome Toro, OTCyTCTBYEeT OJIWH W3 KPYroB
TBIYMHOK (MX 5, a NOKHO OBITh Kak y Aaukoro Tuma: 10
THIYMHOK B IBYX Kpyrax).

B

Jwnarpamma HeBepHasl.

BokoBble OyTOHBI MPOTHBOJEKAT YAIIEIUCTUKAM, T.€.
HaXoJIATCS B HX Ma3yxax (MasywmHblii OyTOH JOJKeH
HaXOJWUTbCSl HANpPOTHB TIJIABHOM JKWJIKM vamlenucTuka). Ha
MecTe JICNECTKOB HHMKAaKUX OPraHoB HE M300pakeHo (He
r pa3zBuBatotTcs). TeiumHOK 10 B OBYX Kpyrax M B LIEHTpE —
NECTUK U3 5 IUIOAOINUCTUKOB — KaK Y AUKOI0 THIIA.

JAmnarpamma npaBujibHasi, NPUHAMJIEKUT MYTAHTY petalless
(pth).

BbokoBbie OYTOHBI MPOTUBOJIEKAT YALISTUCTUKAM, T.€. KaK Obl
HaxoJATCA B MX masyxaxX. OJHAaKO MPOPHUCOBAH BHEITHUH IO
OTHONICHHIO K OyTOHaM KPYT THIYMHOK (Ha MECTE JIETIECTKOB).
THIUMHKM BHYTPEHHErO0 Kpyra TPOTHUBOJICKAT TBIYMHKAM
i BHEIIIHET0, YTO HE XapaKTEepHO /I JUKOoro Ttuma. B 3amaue
CKa3aHO, YTO THIYMHKHU JOJKHBI Pa3BUBATHCSA TaK XKe, KaK y
JIMKOT'0 THUIIA.

Jwnarpamma HeBepHasl.

Orer: /Inarpamma mytanta petalless (ptl) uzoopaxena na puc. I'.

3 Gamna

b. BokoBbIe OyTOHBI U3pE/IKa OMBUISIOTCS, U JAI0T CEMEHA, M3-3a Yer0 CeMEHHAs ITPOTyKTUBHOCTb
pacteHuii MytanTHOM nHuK petalless B nBa pasa Beiiie, yem y aukoro tumna. ([IsUIbIbl TPy 5TOM
MPOU3BOAUTCS MPUMEPHO CTOJBKO K€, CKOJIbKO y auKoro tuma.) I[lpumurte, uto myTtanus ptl



pereccuBHa, KyKOJIb — IEPEKPECTHO OTBUIIEMOE pacTeHHe, BHIOOPKA B SKCIIEPUMEHTE JOCTATOUYHO
Oonbmas. Bel ckpemuBaeTe MyTaHTHYI0 JuHUIO ptl ¢ rereposuroramu PTL ptl. Kakum Oyner
pacuierieH|e Cper MOTOMKOB 10 ()eHOTHUITY B IIEPBOM M BO BTOPOM (IIOJYYECHHBIM B pe3yJbTaTe
CBO0OIHOTO OmbUIeHUs TOTOMKOB F1) mokonenusx? OTBET qaiTe ¢ TOUHOCTHIO IO THICSYHBIX.
3A BCE 3AJTIAHUE b B cymme 3 6aj1a

Pemenue:

[Ipu ckpemBaHUM MYTaHTHOW JMHUU C rereposuroramu PTL ptl paciierieHue B NEPBOM
nokosieHuu (F1) He Oyner 3aBUCETh OT TOr0, KAKOE PACTEHUE BHIOPAHO MAaTEPUHCKUM, a KAKOE —
oTIOBCKUM. CeMeHHas NPOAYKTUBHOCTD HE BJIMAET Ha PE3yJIbTAT CKPEILIUBAHMUS.

P: Qptipd x & PTL ptl

G: O pl O YPTL : Y pil
F1: V2 PTL ptl : > ptl ptl

P: QPTLptl x & ptlpt
G: Q WPTL : Vs ptl 3 ptl
F1: Y2 PTL ptl : /> ptl ptl

Pactenus PTL ptl 6ynyT uMeTh HOpMallbHbIE LIBETKHU C JICMIECTKAMU, TOTJ1a KaK (PeHOTUIT pacTEHU
ptl ptl Gyaet cOOTBETCTBOBATH AUarpamMmme T (CM. peleHHe MPEbIAYIIEero MyHKTa 3a/1a4H).

[TockonbKy pacuierieHue HeoOXOIUMO 3alHcaTh B BUJAE JECATHYHON IpOOU C TOYHOCTHIO IO
TBICSTYHBIX, OTBET HEOOXOAMMO 3aMHCcaTh B cienyromeit popme.

OrtBert: pacuieruieHue B nepsom nokosienuu (F1):
0,500 nHopma (aukuii Tun): 0,500 myranTHblii peHoTum.
MPABUJIBHBIN OTBET 1 6ain

B cuny ¢eprunbHOCTH MyTaHTa pfl, Tocie CKpellMBaHWs BO3HMKIIA MOMYJSIUS PACTEHUH, B
KOTOPOW BO3MOYKHO OIBIIEHUE MYTAHTHBIX PACTEHUN MEXAy CO0O0, TeTepo3uroT MexIy coOoH,
a TaKXke MYTaHTOB C TeTepo3uroramu. Jljis OIEHKHM paCIICIUIeHHs BO BTOPOM IOKOJEHUU
HPUJETCS YUYUTHIBATh Pa3HYI0 CEMEHHYIO MPOYKTUBHOCTb F€TEPO3UTOT U MyTaHTOB. [10CKOIBKY
y MYTaHTOB CEMEHHasl MPOJYyKTHUBHOCTh B 2 pa3a BBILIE, MOXKHO CUMTATh, YTO MYTAHTHI JAlOT
BJBOE OOJNBINMI BKJIA B 0Opa30BaHMUE KEHCKUX raMeT. Takum o6pasoM, '/3 gacte @ ramer OymeT
00pa3oBaHa reTepO3UroTaMu, a OCTaIbHbIE 2/3 @ raMeT — MyTaHTHBIMH OCOOSMH.

Taxum 0Opa3oM, MOMYJIALMS KEHCKUX raMeT OyJieT IpeCTaBlIeHa TeHOTUIIaMU:

23 ptl + '[3x(Ya PTL + 5 ptl) = *[3 ptl + s ptl + /s PTL = >/ ptl + '/s PTL

HOCKOJ‘ILKy YKa3aHO, 4TO BKJIa[J IbUIBLBLI OT O6OI/IX q)eHOTI/IHOB OAWHAKOB, TO CPCAU MYIKCKHUX
raMeT 6y,Z[CT cleayromee paCnpeaciiCHUC 1o rcHoTUIam:
Yo ptl + Vox(Ya PTL + Y5 ptl) =314 ptl + /4 PTL

Ha ocHoBanum 3Tux OpCABAPUTCIIbHBIX paCYCTOB IIOCTPOUM PCIICTKY C YKAa3aHUEM NO0JIU KaXXJ10Io
H3 TCHOTHUIIOB.

I




3 ptl 1, PTL
?

S ptl | Y24 ptl ptl (myTtant) | 314 PTL ptl (Hopma)

Vs PTL | 344 PTL ptl (opma) | Va4 PTL ptl (Hopma)

Taxum 00pa3oM, J10Jis1 HOPMAJIBHBIX PACTECHHM (IMKUN THIT) COCTABUT:
Sha +3h4+ Vas=2/4= 0,375

JIoyist MyTaHTHBIX pacTeHuit coctaBut %4 = 0,625

OrtBet: Pacuierienne Bo BTopom nokojienuu (F2):
0,375 nopma (aukuii Tun) : 0,625 MyTaHTHBII (peHOTHII.
IPABWJIBHBIN OTBET 2 6a1a

B.T'en DOUBLE (DBL) y KyKOjsi KOHTPOJIMPYET Pa3BUTHE THIYMHOK U JIenecTKOB. [Ipu myTanuu
¢ norepert dyHKumMu dbl BMECTO THIUMHOK BBIPACTAIOT JICTIECTKH, @ BMECTO IIJIOJIOJIMCTHKOB —
yamenuctuku. Hanumure dopmyiny uist mytanta dbl, yka3aB TUI CAMMETPUHU U YUCIIO OPraHOB
B K&XKJIOM KpyTe.

Pemenmue:

Jukuii Thm Myrant double (dbl)

—>

Jlnis Toro, 4ToObl HanmucaTh GOpPMyIy IBETKa, HYKHO JUIs Hadajla COCTaBUTh (POpMyIy IIBETKa
aukoro tuna (Hopma). O4eBUIHO, UYTO MO TUILY CUMMETPUHM LIBETOK AKMUHOMOPHDLIL, Yepes3
HEero MPOXOJIUT HECKOJBbKO IJIOCKOCTEH CHMMETpUH. DTO 0003HauaeTcs 3BE3JJ0YKON Iepen
dopmyrnoit  (*). YamenucTUKoB 5, OHM pPACIONOXKEHBI B OJHOM Kpyre, CBOOOJHBIE.
CooTBeTcTBeHHO, MOXKHO 3anucaTh Us unu Cas — npu aToM 1udpa 5 6e3 ckoOOK yKa3bIBaeT Ha
CBOOOJIHbIE YaIlIETUCTUKU. JlemecTku Takke CBOOOAHBIC, MX 5, U OHU B OJIHOM Kpyre, 4TO
o0o3Havaercs kak JIs wnm Cos. TerunHok 10, oHM Takke CBOOOJHBIE, HO PACIOJIOXKEHBI B ABYX
kpyrax 5+5. B ¢opmyie ato oTpaxkaercs kak Ts+s unu As+s. Ha nuarpamMMe B IeHTpe HAXOAUTCS
INECTUK C IIATHIO IIJIOAOJIMCTHUKAMM. Ywucio IMJI0JOJIUCTUKOB MOXHO YCTAHOBHUTD 00 110
HAaMEUEHHBIM (JIM3MPOBAaHHBIM) TEPEropojaKaM, JHUOO 10 YHCITYy NEHTPAIBHBIX JKUIOK
IUIOJOJIUCTUKOB (OTMEUEHbI UEpHBIMU ToukaMu). [nononuctuku cpocumecs. B 3anade ykaszaHo,
yto poxn Kykons (Agrostemma) otHocurcs k cemeiictBy ['Bozmuunsie (Caryophyllaceae). st



I'BO31MYHBIX XapaKTepHa BEPXHsS 3aBs3b, [I0ITOMY LIBETOK HAXOIAUTCS O] IECTUKOM, CHU3Y OT
mudpel 5 pacnonaraem uepty: Ils) wimm Ges). DT cBeleHUS MOXXHO HAaWTH B CHPAaBOYHOU
auteparype. Utorosas opMyiia BeTKa AUKOTO TUIA (HOPMA):

* Ys JI5.Ts+s H@ HIn * Cas Cos As+s G@.

[Tpu myrammu ¢ notepeit pyuxuuu double (dbl) T cUMMETpUH HE U3MEHSETCS, T.€. OCTAeTCs
3HaK *, O3HAYAIOIUI aKTUHOMOP(HBIA IBETOK. MyTalus He 3aTparuBaeT YalleTUCTUKH, OHH
JIOJKHBI OCTAThCSl B TOM K€ UHCIIE U B TEX )K€ MECTax, yTo U y aukoro tuna — Ys wium Cas. Y
MyTaHTOB dbl BCe THIYMHKHU JTOJDKHBI 3aMEHUTHCS Ha JienecTku. TeranHok Obuto 10 (o 5 B ABYX
Kkpyrax). Ha mecTe THIYMHOK pa3MecTSTCS JIEIECTKU, YTO MPHUBEAET K 00pa30BaHHI0 CyMMapHO
TPEX KPYTOB JIENECTKOB 1O 5 B Kax10M (Bcero 15 nenectkoB). Mtoro Jls+s+s unu Cos+s+s. Ha mecte
5 MJI0/10JIUCTUKOB CAMOI'0 BHYTPEHHET0 Kpyra [[BETKa pa3BUBAIOTCS YallleTUCTUKH. HalleTucTuku
y Kykouist cBoooansle. [Tonyuaem Us nnu Cas. Takum 00pa3oM, iBeTOK MyTaHTOB dbl Oyiet uMeThb

(opmyury:
* Ys Js+s5+5 Us * Cas Cos+5+5 Cas.

Otser: ¥ Ys Js+5+5 Us vy Ha JIATBIHA * Cas Cos+5+5 Cas.
MPABWJIBHBIN OTBET 3 6a11a

I'. O6pazoBanue Mukpo-PHK — onuH 13 crmoco6oB perynsunu akTHBHOCTH TeHOB. Eciin B KieTke
npucyrctByer PHK-muiiens (mpoaykT Kakoro-to resa), komiuieMeHTapHas k mukpo-PHK, To
npoucxoaut paerpanauus PHK-mumenu, u OenkoBblii HpoaykT He oOpasyercsa. [ eHHble
WH)KCHEPBI CO3/1aJTH clieAyronryro koHcTpykiuio. K mpomotropy HEAT SHOKE PROTEIN (pHSP)
npucoennHeHa Mukpo-PHK, mumensto koropoii ciryxkut M-PHK rena DBL. CoctaB KOHCTpYKIIUH
MOJKHO 3amucath Tak: pHSP::miRpgr. [Ipomotop pHSP akTuBHpyeTcs mpu TeMIiepaTypax BbIIIe
+30°C. IIpuBenute GpopMyibl LBETKOB, BhIpamieHHbIX IpH +16°C u +30°C y reHHO-MHKEHEPHBIX
pacTeHuil co BCTpOEHHOU KOHCTpYKuue pHSP::miRppi..

Pemienue:

IIpu Temmneparype +16°C reHHO-uHXeHEpHass KOHCTpYkius pHSP::miRpp. He paboTaer,
MOCKOJNBKY TipoMoTop pHSP akTuBHUpYyeTCs IpH 0oJiee BRICOKUX TeMrepaTypax. Takum oOpazom,
npu +16°C pacTeHuss BBIPACTYT HOPMAaJbHBIMH, T.€. (pOpMysa I[BETKa y T€HHO-WHKEHEPHBIX
pacteHuii Oyaer

* Ys JI5Ts+5 H@ W * Cas Cos As+s G@.

IIpu Temneparype +30°C mpomotop pHSP axktuBupyetcs, nossisiercs MUKpo-PHK miRppi,
npoucxoaut nerpamanus PHK rena DBL, 6enkoBsiii mpoaykt DBL He oOpasyercs. Pe3ynbrar
OyzleT TakuM ke, Kak rnpu myTaruu dbl ¢ norepeit pynknuu. T.e., mpu +30°C dpopmya 1iBeTka y
TeHHO-UH)KCHEPHBIX PACTCHHM OyeT

* Ys Js+s5+5 Us * Cas Cos+s+5 Cas.

Ot1BerT: mpu +16°C — * Yy JIsTse5 Is) nm * Cas Cos As:s Gy



put +30°C — * Us Jlsises Us mwmm ™ Cas Cos Asss Gs).
IMPABUAJILHBIN OTBET 3 6a1a

JI. O603HaUYUM TE€HHO-WH)KEHEpHYIO BCTaBKy pHSP::miRppr xak T', a OTCYTCTBHE TIE€HHO-
WH)XCHEepHOW BcTaBKkM Kak 7. M3 kakux opraHoB OyJIeT COCTOSITh I[BETOK C TE€HOTHIIOM
ptl ptl T'T*, y pacrenuii, Boipamennbix npu +16°C u npu +30°C? ByayT a1 06pa3oBLIBATHCS
0OO0KOBbIE OYTOHBI B KQ)KJIOM U3 BapUaAHTOB?

Pemienue:

Tenepp B TeHOME MPHUCYTCTBYET C OJHOM CTOPOHBI TE€HHO-UH)KEHEpPHAas KOHCTPYKIIHS,
MPUBOJIAIIAST K U3MEHEHHUIO CTPOCHMs I[BeTKa npu TemmepaTtypax +30°C u BbIle, a ¢ Apyroi
CTOPOHBI — MyTamusl ptl, oTBeUaronas 3a «MCYE3HOBEHUE) JICTIECTKOB U 00pa3oBaHUE OOKOBBIX
OyTOHOB.

OueBuaHo, uro npu +16°C denotun coBmagaer ¢ myrantamu ptl ptl: IBETOK COCTOUT U3
YaIIeMCTUKOB, THIUMHOK U TECTUKOB, OOKOBBbIE OYTOHBI €CTh (CM. JuMarpaMMmy I W3 4acTd A
pelIeHus 3a/1a4un).

[Tpu +30°C THIUMHKU JOJKHBI MPEBPATUTHCS B JICIECTKHU IO BIUSHUEM TI'€HHO-WUH)KEHEPHOMN
KoHCTpyKImU pHSP::miRpgr (TF). Ilpu 5TOM U3-3a BIMSAHHUS MyTalyu ptl JENeCTKH HE CMOTYT
pa3zButbes. 111010MMCTUKY B 3TUX YCIOBUSIX JOJKHBI MPEBPATUTHCS B YAILIEIUCTUKH U O]
BIMSIHUEM MyTaluu ptl B UX ma3yXaX BO3HUKHYT HOBbIE OYTOHBI, IOBTOPSIIOIIME MPOrpPAMMY
Ppa3BUTHSA TJIABHOTO [IBETKA.

HBeTOK 6y,Z[GT COCTOATD TOJIBKO U3 YalICJIUCTHUKOB, IIPU 9TOM OOKOBEIE 6YTOHBI 06p33y10TC$I.

OrBert:

[Tpu +16°C 1BETOK COCTOUT U3 YAIIEIUCTUKOB, THIYMHOK U IECTHKOB, OOKOBBIE OYTOHBI €CTh.
[Tpu +30°C HBETOK COCTOUT TOJIBKO M3 YAIICTUCTUKOB, OOKOBBIC OYTOHBI €CTh.
TITPABUJIBHBIN OTBET 3 6aia

E. Yuensle cKkpecTuIM JINHUIO CO BCTPOCHHO! I'€HHO-UH)KEHEPHOU KOHCTpyKuued pHSP::miRppL
U MyTaHTHYIO JuHHIO ptl. [lepBoe mokonenue ruOpuaoB BhIpamumBaiy npu +16°C, npousomnnio
CBOOOJIHOE TIEPEKPECTHOE OIBUICHHE, a 3aTeM BTOpOe TokoyieHrne BeipacTuiau nmpu +30°C. Kakum
Oyzer pacmeruienue o penorumny B nepom (F1) u Bropom (F2) mokosneHusx, eciim cCHuTaTh, 4To



red PTL v renno-umkenepuas Bctaska pHSP::miRppr, (T") HaxoqsATCs B Pa3HBIX XPOMOCOMAX.
OTtBeT JaiTe ¢ TOYHOCTBIO 10 IECATUTHICSIYHBIX.

Pemenue:

[Tockonpky mepBoe IMOKOJIeHHE TruOpuaoB BblpammBanu npu +16°C, reHHO-HHXKEHepHas
KOHCTPYKLUSI HE OKa3bIBaeT BIUSHUSA HA (EHOTUI TOTOMKOB.

[Tpumem renotun poauresneit kak PTL PTL T'T" u ptl ptl T'T- . Torna

P: PTL PTL T'T" x ptl ptl T T

G: PTLT* ptl T

[To 3akony eanHOOOpa3usi NEPBOro MOKOJIEHUS BCE MOTOMKH CKPEIUBAHUS OYyAyT

F1: PTL pt T'T

ITockoyibKy TMOTOMKOB IE€pPBOTO IOKOJICHWS BbIpamuBaoT mpu +16°C, reHotun TeHHO-
MH)XEHEPHOW KOHCTPYKIUU He TiposiBisgeTcs. [1o reny PTL OTOMKHM reTepO3UrOTHbI, MyTaius ptl
peleccuBHa, TI03TOMY Bee MOTOMKHU F1 GyayTt nukoro tuna. ['enotun noromkos: PTL ptl T'T-.

OTBerT:
B F1 6yner enunoobOpasue, Bce pacTEHUs C IBETKaAMH JTUKOTO THIIA.

[TocKOJIBKY B YCJIOBUM CKa3aHO, 4To TeH PTL v reHHO-WHXKEHEpHas BcTaBka T HAXOAATCs B
pasHBIX XpOMOCOMax, OyleT HEe3aBHCHMOE HACJIeIOBaHWE MyTaluH ptl U TEHHO-WH)KEHEPHOM
BcraBku pHSP::miRpgr (T"). Pacrenus BuipamuBanu npu +30°C, I09TOMy FeHHO-HHXKEHEPHAs
KOHCTpYKLUs Oyzaet aktuBHA. [locTponm pemérky Ilennera ms F2:

PTLT' PTL T ptl T ptl T
PTL T PTL PTL T'T' | PTLPTL T'T" | PTLpd T'T' PTL ptl T'T
PTL T PTLPTL T'T" | PTLPTL TT | PTLpd T'T PTL ptl T'T
ptl T* PTL ptl T'T* PTL ptl T'T ptlptl T'T* ptlptl T'T
ptl T PTL ptl T'T PTL ptl T'T ptlptl T'T ptlptl T'T
XKeénteiM 1BeToM 00603Hauen renotun PTL  T' . Tlpu temmneparype +30°C reHHO-

HWHKCHCPHAA KOHCTPYKIUA T MPOSABIIACTCA, U (I)CHOTI/IH 6y;:(eT COOTBCTCTBOBATL MYTaHTaM

double (dbl) — cm. yacts B pemenust: * Us JIsis+s Us. Ero gous cocrasur *f16= 0,5625.

3enéupiM 11BeTOM 0003HaueH reHoturt PTL T~ T, 4TO COOTBETCTBYET LIBETKaM JUKOTO THUIIA!

* Y5 JIsTs+s [s). Ero mons cocrasur /16= 0,1875.

Benblii 1BeT cootBeTcTBYET reHoTunaM ptl ptl T™ . DTo LBETKH, COOTBETCTBYOMIME YacTu [l
pemenuss ans +30°C (IBETKM TOJNBKO W3 YAIEIMCTUKOB C OOKOBBIMH OyTOHaMHU B Ma3zyxax

qamenncTikoB) — * Us JIo To Us. Jlos TAKKX OTOMKOB cocTaBuT /16 = 0,1875.

Po3oBeiM 11BeTOM 0O03HaueHa penieccuBHast nuromosurora ptl ptl T T . OHa COOTBETCTBYET

¢denotumny mytantoB ptl ptl — cM. 4acTh A pemieHus 3a1aun, popmyia * s J1oTs+s Igs). VX moms
cocrasut '/16= 0,0625.
Orser:

BF2 ®ecuorun * Us Jlseses Us— 1= 0,5625;
®enorun * Us JIs Ts+s [s) — 6= 0,1875;



®enorun * Us JIo To Us —>/16 = 0,1875;
®enorun * Us Jlo Ts+s [s) — 6= 0,0625.

MPABUJIBHBIN OTBET 3 6amia



