3apaHue 10-11 knacca. BapuaHT 1
bnok 1 [5]

3apava 1 (4 6anna). [Tepen Bamu Heckonbko (ororpaduit MTUIL, KOTOPBIE MTPUHAICKAT K OJHOMY H
ToMy ke oTpsiay. OfHa U3 NTHI] K TOMY OTPsiy He NpHHAUICKUT. Haiiiure 3Ty NTHILY ¥ BHIOEpUTE U3
CITHCKA OTPSLI, K KOTOPOMY OHa OTHOCHTCS.

A b B Bonblias noraHka r

1. AuctoobpasHble 6. atnoobpasHble 11. MenukaHoobpasHble  16. PxaHkoobpasHble
2. BopobbnHoobpasHble 7. XKypaBneobpasHbie 12. MNMuHremHoobpasHble 17. CoBoobpasHble

3. MarapoobpasHble 8. KosogoeobpasHble ]13. MNoraHkooGpa3Hble \ 18. CtpaycoobpasHblie
4. lony6eobpasHble 9. KykywwkoobpasHble 14. MNMonyraeobpasHble 19. CtpwxkeobpasHble
5. l'yceobpasHble 10. KypoobpasHble 15. PakweobpasHbie 20. TpybKkoHoCble

3apauva 2 (3 6anna). Y B3pocioro pactenus kaktyca (CAM-¢porocunTe3) npu MeTabonn3me:
A. TlormnorieHue KUCIOPoaa UIET TOJIBKO HOYBIO, a MOTJIOIIEHHE YITICKHCIIOr0 ra3a — TOJIbKO THEM.
B. ITornorieHue Kucnopoaa UaeT TOJIbKO JHEM, a MOTJIOIICHHE YITICKHUCIIOTO I'a3a — TOJIBKO HOYbIO.
B. IorsomieHue Kuciopoaa UaeT U JHEM, H HOUYbIO, a MOTJIONMICHHE YITIEKUCIIOr0 Ta3a — TOJIBKO JHEM.

’ r. IMornomenue KHCJI0pPpOda UA€T U THEM, U HOYbI0, & MOIVIOIIICHHUE YIVICKUCJI0I0 ra3a — T0JIbKO HOYbI0.

,u. KaKTYCBI BOO6H.I€ HE MOTJIOIIAKT KUCJIOPOA, OH BBIACIACTCA B IMIPOLECCC (I)OTOCI/IHTCSa.

3apaya 3. (10 6annog) C nomoIikio OyKBeHHOro mudpa naiite onucanue
pacTeHUs, IPEICTABICHHOIO Ha PHC.
CemeinctBo: A — PosorsetHbie; b — Kpectorsernsie; B — ITacnénosbie;

I — BoGossie; [l — Jluneiinbie;|E — 3aaxosbie.]

Lisetok: X — akTuHOMOpdHBIiL; [3 — 3uromopdubiii] U — HenpaBuIbHbIi
3aBA3b:[K — Bepxuss) N — HiwkHss
Mnog: M — srona; H — opemek / muoroopermex; O — koctsanka;| [l — 3epHoBKa;)
P — cemsnka; C — ctpyuok; T — ctpydouek; Y — 600; ® — kopobouka
OkonougeTHuk: X — aoiinoii; L — mpocToii; M — peayunpoBanublii

3apaya 4 (12 GannoB). Ha cxeme TOpH30HTAJIBHOIO cpe3a depe3
LIEHTPAJIBHBIA TUCK MOPCKOM 3Be31bI TTpoBeneHbl mpsimble KL 1 MN. Ckonbko pa3 Ha pUCyHKe:
A. Ilpsimast MN mepecekaet moyiocTb aMOyJIaKpaabHOW CHCTEMBI.
b. [Ipssimast MN niepecekaeT BTOPUYHYIO MOJIOCTH TEJa.
B. [Ipssimass MN mepecekaet moyiocTh MUIleBa-
PUTENBHON CUCTEMBI.
I. TIpsimast KL nepecekaeT
MOJIOCTh aMOyJIaKpaIbHON
CHUCTEMBI.

OTBerT:

A|lb|B | T
1 4 | 2| 2

Kputepwia:

o 3 6aura 3a
KaXIbI TPaBUJIBHBIN
YUCICHHBIA OTBET
B TaOIHIE
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3apava 5 (14 6annos).

. Kanan cnuHHoro mosra

. benoe BelLECcTBO CNMHHOIO MO3ra
. 3agHuiA por CNHHOro Moa3ra

. [epeHuin por CNMHHOrO Mo3ra

. bokoBo#i por cnMHHOMO Mo3ra

. Teno 4YyBCTBUTENBHOIO HEMPOHA

. Teno moToHenpoHa

. Teno BCTaBOYHOIO HEMpoHa

9.

CnnHanbHbIA raHrmun

10. CumMnaTUYECKNUI raHrmum

11. OTPOCTOK YyBCTBUTENBHOTO HEMPOHA

12. OTpoCTOK ABUraTENBHOMO HENPOHa

13. CyxoXunbHbIN peLenTtop

14. HepBHOE OKOHYaHWe ABUraTenbHOro HepoHa
15. OKOHYaHMe YyBCTBMTENBLHOMO HEVPOHa

Brnok2[2]

Ha pucynke mpencraBieHa cxema peQIIeKTOpPHON IyTH.
HazoBute stoT peduekc. [IpuBenure B oTBeTe ero mmudp,
a TaKXe YKaXXuTe, KaKue 3JIeMEHThl 0003HaueHbl OyKBaMu
Ha cxeme. (B BameM oTBeTe mpuBeANTE COOTBETCTBHE OYKB Ha
PHUCYHKE YUCJIaM U3 CIUCKA TEPMUHOB.)

I. ComaTnueckuit pedaekc oTaepruBaHus KOHEUHOCTH.

II. Comatnueckuit peaekc Ha pacTsHKEHHUE MBIIIILIBL.

II1. ComaTn4ecKkuii CyX0KMJIbHBIN TOPMO3HBII pediekc.
IV. BeretaTuBHbBIN cuMIaTHUECKUH peduiekc.

V. BeretatuBHbIl napacuMnaTH4YecKuil peduiekc.

VI. BereraruBHblii MeTacUMIaTHUYECKHH pediiekc.

16. MblleyHoe BEpETEHO

17. Teno nperaHrnMOHapHOroO HewWpoHa napacumna-
TUYECKOro OTAena BereTaTMBHON HEPBHOW CUCTEMbI

18. Teno nperaHrmMOHapHOrO HeWpoHa CUMMATUYECKOro
OTAena BeretaTBHON HEPBHON CUCTEMBI

19. OTpOCTOK MPEraHrnMMOHApHOrO HeWpoHa napacum-
naTU4YecKoro OTAena BeretaTBHOW HEPBHOW CUCTEMBI

20. OTpoCcTOK MperaHrmMOHApHOTO HeWpoHa CcuMna-
TUYECKOro OTAENa BereTaTuBHOW HEPBHOW CUCTEMBI

21. [aHrnMoHapHbIN HepOH nNapacumnaTuyeckoro otTaena
BEretaTyBHON HEPBHOW CUCTEMBI

22. [aHrNMOHapHbI HEMPOH CUMNATUYECKOro OTAena Bere-
TaTMBHOW HEPBHOW CUCTEMbI

23. YyBCTBUTENBHOE OKOHYaHWE HEMPOHA BO BHYTPEHHEM
opraHe

24. [magkombllleYHas KneTka
25. MNonepeyHononocaras Mblwua

OtBer:

A 13 CyxoXunbHbIN peuentop

b 11 OTpOCTOK YyBCTBMTENILHOrO HEMPOHA
B 6 Teno 4yBCTBUTENLHOIO HEWPOHA

r 9 CnuHanbHbIA raHrmnin

il 2 Benoe BeLlecTBO CMMHHOIO MO3ra

E 1 KaHan cnuHHoro mo3sra

X 8 Teno BCTaBOYHOrO HEMpPOHA

3 7 Teno MoToHelpoHa

n 12 OTpocTOoK ABMraTenbHOro HeMpoHa

K 14 HepBHoe okOHYaHMe ABUraTenbHOro HeMpoHa
n 25 MonepeyHo-nonocaras mbiwua




3apayva 6 (16 6annos).

B akBapunyme emxocTbro 300 11 MicxoHas Macca xJjopenisl coctaBuia 2.3 Mr/i C,.

W3mepenue 3HaueHUIl BaJOBOM MPOAYKIIMH 3TON BOAOPOCTH U JAECTPYKIMH 33 CYTKH COCTaBiseT 6.4 Mr/a
u 0.9 mr/n coorBeTcTBEHHO. J[OMyCTUM, YTO MPHU MOCTOSTHHOM J00aBICHUHM OMOT€HHBIX 3JIEMEHTOB, IPHPOCT
6romMacchl 3a CyTKH ITPOUCXOAUT MOCTOSHHBIMHU TEMIIaMH (B T€OMETPUUYECKOI TPOrpecCun)

A. PaccuuTaiiTe YNCTYIO IPOIYKIIHIO XJIOPEIUIBI B TOM aKBapHyMe.

B. Ha xoTOpBIii IeHb MOKHO 3aITyCTUTH B akBapuyM 10 MasbkoB Oenoro amypa (Maccoid 2 rpaMM KakJIblii),
94TOOBI OHU MUTAJIUCH XOTSI ObI | 1eHb 0€3 TOMOTHUTEIBHOTO KOPMJIICHH S, €CITU X CYTOYHBIM PAllMOH COCTABIISIET
30% ot maccsl Tena. OTBET NOATBEPAUTE PACUETAMMU.

B. CkonbKo gHEH 5TH MaJIbKy CMOTYT IMUTAThCs 3a cueT npoaykunu ¢purorutankToHa? (IIpupocrom Grnomaccs
MaJIbKOB IPEeHEOpedb.)

Pewwenne
A. B nporiecce HakoIJIeHHsT OMOMAcChI J]aJIeKO HE BCE BEIIECTBA, MOJIYYCHHBIC B Iporecce (GOoTOoCHHTE3a
UCTIONB3YIOTCS /I MOCTPOEHUS KJIETOK. YacTh OpraHMYecKHX BEIIECTB PACXOIYETCsl B IPOLECCE IBbIXaHMS.
[TosTOMy B 3KOJOTMH BBIAEISAIOT BAJOBYIO MNPOAYKIHUIO (CKOJBKO OPraHMYECKHX BEIIECTB B IMPUHIUIE
CHUHTE3UPOBAJIOCH) U YUCTYIO TPOAYKIINIO (CKOJIBKO BEIIECTB HAKOMUIIOCH). COOTBETCTBEHHO, YTOOBI MOy YHTh
YHUCTYIO MPOAYKIIHIO, HY>KHO OT BaJIOBOI MPOAYKIIUU OTHATH Ty 4aCTh, KOTOpas MOTPATUIIACH IPU ABIXAHUH.
YwucTast mpomyKIUs = BaJloBas MPONYKIUS — TbIXaHHE
6.4—-0.9=5.5wmr/n C,,
b.
1. Paccunraem HEOOXOIMMOE KOJMYECTBO KOpMa ISt MAJIBKOB Ha CYTKH:
I0mr. x2rx03=6T
2. Paccuntaem, KOTjia MOXKHO 3aITyCTUTh MaJIBKOB, YYUTHIBAs, 9TO Macca (PUTOIUIAHKTOHA MO BECY IPEBBICHT
UX PAIlMOH: U3BECTHO, YTO MCXO/HAs CyXas Macca (PUTOIJIAHKTOHA COCTaBUia 2.3 MI/JI, a YuCTast HPOAYKIIHS —
5.5 mr/n, cymmapHast Macca (PMTOIUIAHKTOHA K KOHITY TIEPBBIX CYTOK COCTaBUT 7.8 Mr/i, uTo B 3.39 pa3 Gobiie
UCXOIHOUN BEJIMYNHEL
Paccunrtaem o0myro 6nomaccy (pUTONIAHKTOHA B aKBapUyMe B KOHIIE TIEPBBIX CYTOK:
7.8 Mr/m x 300 1=2340 Mr=2.34r
3a BTOpBIE CYyTKH OMOMacca U3MEHUTHCS CIEAYIOINUM 00pa3om:
2.34 x 3.39 = 7932 1, 4TO NpEBBIIIAET CyTOUYHBINA PAIMOH MAaJIbKOB, CJIEIOBATEIHHO, BBIITYCKATh MaJIbKOB
MOYKHO Ha TPETBHH CYTKH (TaKKe CYUTATh TIPABHIIHBHBIM OTBET B KOHIIE BTOPBIX CYTOK).
B. 13 7.932 r Guomaccel XJIOpesuIbl MaJIbKH K KOHITY TPETBHX CYTOK CHEIAT 6 T, T.€. OCTAHETCS
7932r-6r=1932r
B 10 ke Bpems octaBmumecs 1.932 T mIaHKTOHA 3a TPETHH CYTKH JanyT MpUpOcT 6momaccel B 3.39 pa3a,
YTO COCTaBUT:
1932 x3.39=6.5491
3a yeTBepThie CYyTKU MAJIbKU CHEMISIT CBOU O T:
6.5499r-6=0.5491
Ora Ouomacca AacT IpUpoCT Ha 5 CYyTKU:
0.549rx339=1861r
OTOro HeJOCTATOYHO JJISI MAJIBKOB, T.K. UX PALMOH — 6 T, TO €CTh Ha IATHIE CYTKH (MJIM KOHEIl YeTBEPTHIX
CYTOK) MaJIbKH CHEIAT BCE, TAKUM 00pa30oM, B IHSI MAJbKU MOTYT ITUTATHCS 3a CYET (PUTOIIIAHKTOHA.

3apava 7 (3 6anna).

VYKaXuTe TOPSJAOK  PACIOJIOKEHUS TKAaHEH Ha TOMEPeYHOM XBOMHKM COCHBI (B TOPSIKE
OT aJIJaKCHAJIbHON TIOBEPXHOCTH K a0aKCHaJIbHOMN):

A. Dnuepma — runogepma — cTojdvaras XJIOpeHXHMMa — TpaHCPY3HOHHAs TKaHb — Kcuiema — (piosma —
rybuaTas XJ0peHXHuma.

B. Dnuaepma — runogepma — XJI0peHXHMA — IH/I0/IePMa — TPaHCPY3HOHHASI TKAHB — KcHieMa — ¢uiodma.

B. Xutopenxuma — runozgepma — sH107iepMa — TpaHc(y3HOHHAs TKaHb — KcuiieMa — (biiosMa — smuepma.
I Dnmaepma — runogepMa — XJIOpEHXUMa — PHIOAEPMA — TPaHCPY3HOHHAS TKaHb — (pIIodMa— KcHiiema.

OtBerT: B.

B BapuanTe A ykazaHa cTonOuaras u ry0uaras XJIOpeHXHMa, He XapakTepHast 11 XBOMHKH COCHBI.
B BapuanTe B rumonepma pacronoxeHa moj XJI0peHXUMOI, 4TO HEBEPHO.

B BapuanTe ' ¢piiosma 1 kcriema nepernyTaHbl MECTaMU.



Brok 3[ 3]

3apava 8 (17 6annos).

YV MHOrux BUAOB OakTepHil AJs 3alIMTHl OT BUPYCOB €CTh CHELHAJIbHbIE (EPMEHTHI — pecTpukTa3bl. OHU
pacwensitor JITHK nmo onpenenéHHbIM CHUMMETPUYHBIM IOCHEN0BaTeNIbHOCTIM, KoTophle B JIHK Oaxrepuii
JAHHOT'O BUJA OTCYTCTBYIOT MJIM MOAU(UIHUPOBAHBI IPUCOCTUHEHUEM K OCHOBAaHUIO METHJIBHOM rpymnmnbl. OHU
Ha3bIBAIOTCS MO MEPBbIM OyKBaM JJATUHCKOI'O Ha3BaHMS poAa M BuJa Oaktepuu, Hanpumep, Kpn — pectpukrasa
u3 Klebsiella pneumoniae, Bo30ynurtenss onHoil u3 ¢gopm nHeBMoHuu. [Ipu aelicTBumM Takoro ¢epMeHTa Ha
ounnieHnyo JIHK pa3pbiBbl nmpoHcxXoasT B CTpOro omnpeaenéHHbIX MecTax U oOpasyrorcs ¢parmentsl JJHK
ONpelenEHHON JJIMHBI C ONPENeIEHHBIMU NOCIEAOBATENBHOCTAMU Ha KoHUax. Hampumep, pectpukraza Kpn
pacuIeIsieT NOCIEA0BATENIbHOCTb!

[Tpu sTOM Ha KoHIIaX noday4deHHbIX PpparmenToB JJHK Bcerna OyayT onnHaKoBbIE U KOMILIEMEHTAPHbIE IPYT
IpyTry onHouenovyeunsle yuacTku JJHK, Ha3piBaeMBIMH «TUITKUMH KOHIIAMU», T.K. OHU MOT'Y T COEIUHATHCSI MEK LY

5-FTTAULU-3 Kpn 5-T FrTAUU-3
3-LLUATIT-5 - 3-LLUATT + r-5

co00if 3a cu€T 00pa3oBaHMs KOMILIEMEHTApHBIX Map ocHoBaHUM. Eciiu Takoil komiiekc o0paborats pepmeHTOM
JAHK-nura3zoif, npon3oiI€T KOBaJEHTHOE COEAUHEHHE (PPAarMEHTOB, COCAUHEHHBIX «IMIKUMH KOHLIAMHY». DTO
JISKUT B OCHOBE METOa nojyyeHus: pekomonHanTuoix JJHK.

[Ipu TakOM CHIMBAaHUM COEMHEHUE KOHLIOB OJHOTO (pparMeHTa mpu ero anuue 6onee 500 HYKICOTHUIHBIX
nap npoucxonut B 10 pa3 yaiie, yeM coeIMHEHUE KOHIIOB ABYX Pa3HbIX (hparMeHTOB.

YV MHorux OakTepuil KpoMe OCHOBHOH XpOMOCOMBI MPHUCYTCTBYIOT HeOousbliue aonoiaHutenbHbie JTHK,
Ha3blBaeMble MmiasmMuaaMu. OHU MPeACTaBISIOT coO00M KombleBble Mosiekybl JJHK, cocobnble k periukanuu
B KJIETKE, M HECYT TIE€Hbl, OTCYTCTBYIOIIWE B OCHOBHOH XpOMOCOME, HalpuMep, I'€Hbl YCTOHYMBOCTH K
antTubnotukam. [lnazmuna pMN48 HecET reHbl yCTOWYMBOCTH K KAHAMULIMHY U IEHULUIIIIMHY U cOCTOUT U3 5700
nap HykjieoTuaoB. Pectpukrasza Kpn pacmemisieT 3Ty mia3MuAy TOJIBKO IO T€HY YCTOWUHMBOCTH K KAHAMUIIUHY
B HayaJje 3Toro reHa. B paiione pacmerienus JJHK nmeeT nocinenoBaTeabHOCTh HYKJIEOTH/IOB:

5-TAAUTITTAULUTAATI AAALUTAALUTTITAUUIUTArArArTTAUUAITAFALUITATL-3"
3-ATTrAUUATITATTAUTTTIATT TAALULUTITUrATUTUTULATIT TULTUTFLATAM-5

[Tnasmuay obpaboranu pectpukTasor Kpn 1o noiaHoro pacmerieHus. Ilocie 3Toro pecTpukTasy yaaluin
u cmech (pparmentoB JIHK o6padoranmu JIHK-nmurazoi. [Tonyuennsie JITHK cMenranu ¢ kieTkamu OakTepuid, He
HECYNIUX MJIa3MHU/JT U HEYCTOMYUBBIX K aHTUOMOTHKAaM. B pe3ynbTaTe Mpou30Iuia reHeTHIecKas TpaHchopMaIius:
B yacTh kJieTok nponnkiaa JIHK nmnasMuasl v namMenusna ux coictsa. [lonydeHHbIE KIIETKY BBICESIIN HA TBEPAYIO
MMATATENBHYIO Cpely, HE COAEpIKallyl0o aHTHOMOTHUKOB. B pesymbrare JeneHus Kaxkaas KIeTka oOpa3oBalia
KOJIOHHIO TeHETUUYECKH HACHTUIHBIX KJIETOK. bbiio momydeno 33506 Takux komonui. KieTkr U3 Kaxx10i KOJIOHUN
nepecesyii Ha Cpely, COepkKaIllylo MeHUITUIINH, Ha KOTOPO pocT nanu 578 kononui. KneTku m3 KOJOHUH,
BBIPOCIINX Ha MEHUITUJUTMHE, TIEpEeCcesin Ha Cpely ¢ kKaHamMunumHoM. Ha aToii cpene Beipociu 52 komonuu. U3 Hux
Beifienu nnasmuaayo JIHK, u okazanock 94To oHa mpecTaBieHa IByMs pa3HbIMU 10 JJIuHEe popmaMu, mpuuém
KaX 10 KOJIOHUM OBbLIT TOJBKO OAWH BU/JI TIJIA3MU/IbI.

Kaxosa (B %) a¢ppexTuBHOCTH TpaHchopMmanuu kiieTok miazmuaHon JJHK?

[Touemy He Bce KOJIOHUU, BBIPOCIINE HA NEHULUIUIMHE, JAJIM POCT HA KAaHAMULIUHE?

Kak MOXHO OOBSICHUTB Pa3HYIO JUTHHY TUIa3MHJI B YCTOWYMBBIX K KAHAMHUIIMHY KOJOHHSX?

CKOJIBKO BCEro pa3MEepHbBIX KJIACCOB IJIa3MH/I MOKHO HalTH B KOJIOHUSIX, YCTOMYUBBIX K IEHULUIITIUHY?

nwo >

PeweHune
CHauvana HaiiIéM MecTa pacuieryieHus mia3Muabl pectpukTasoi Kpn (3 6anna):

5 -TAAUTI T TALLTAAT AAALTAALTTITALULMUTAT AFAT T TALILATTAMAUMTATL-3°
3-ATTrALUUATITATTAUTTTIATT TAALULUTITUrATUTUTULATIT TULTUTFLAT Ar-5"

Takux y4acTKOB OKa3bIBaeTCs JBa. B pesyibrare pacIlEIUICHUS U3 TUIA3MHUbI BBIMICIUISETCS KOPOTKHIA
¢bparmenT (0603HauUM ero dparment 1):

[ TALLTAAT JAAALTAALTTI T ALLIFLIT AT AT AT 35 Nap HyKNEOTHAOB
FATTALUTTTFATT FAAUUTITLUFATLTU TLULATE



Ocraércs ykopouenHasi nunerinas JIHK, coxepskamiasi MHTaKTHBIM T'€H YCTOMYMBOCTA K NEHULIMIUIMHY
Y paCIIETUIEHHBINA TeH YCTONYMBOYTH K KAHAMUIIMHY (0003HAYUM e¢ (PparMeHT 2).

5'-I TALILATTAFALFTATL-3° 5-TAALTI-3’
I TUUTUTIUATAR-5" < 9669 Map — 5 srrraiaTrs

[Tpu cmmBanny munkux KoHIOB JIHK-nmura3oit HanOomee 9acto OyayT COeAMHATHCS KOHITBI STOW MOJICKYITBI
1 00pa3oBBIBATHCS KOJBIO IIIMHOW 5665 HykieoTunos. Takas JIHK Oyaer cooOmarh KieTkaMm yCTOWYHBOCTh
K MEHUIMJUIMHY, HO HE JIaCT YCTOMYMBOCTH K KaHaMUIMHY. ®parmeHT 1 n3-3a HeOOMNBIION ATUHBI HE MOXET
3aMKHYTbCS B KOJIBLIO.

Jpyroii BapuaHT JIUTHPOBAHUS IPUBOIUT K CIIMBAHHIO JIMIIKUX KOHIIOB 000MX (parMeHToB. OH MPOUCXOAUT
npumepHo B 10 pa3 pexe, a mocie CIIMBKY BTOpasi apa JUIKUX KOHIIOB CKOPEE BCETro TaKKe, KaK U UCXOAHBIN
¢parmeHT 3aMKHETCA B Koublo. Takux Koien u3 mapsl (parMeHTOB MOXeT oOpa3oBaTbesi 4 BUIA: TUMEPHI
Oonpioro pparMeHTa 2 B IBYX pasHBIX OpPUCHTAIHX (IIPaBbIil KOHEIl C JICBHIM KOHIIOM €IIle OHOT'O TaKOTro JKe
(dparmMenTa u JeBbIil KOHEIl ¢ MPaBbIM KOHIIOM BTOPOTO ()parMeHTa WM MPaBbIi C TPaBbIM U JIEBBIN C JIEBBIM)
coeiMHEHUs OoJbIIOro hparmeHTa 2 u Majoro ¢parmMeHTa 1 B AByX pa3HbIX OPHEHTAIUAX (BAPUAHT HMCXOMHOM
MJIa3MUBI 1 MHBEPCHUS MAJIOTo parMenTa). 113 HuX TOJIBKO B TOM BapuaHTe, TJe MOJYYHTCS NCXOAHAS TIA3MH/Ia,
BOCCTaHaBJIMBAETCA YyCTOMYMBOCTh K KAHAMULIUHY.

Jluneiinass Monekyna, oOpa3oBaHHasi CIIMBAaHUEM JBYX (ParMEHTOB, MOXKET MPHCOCTWHUTH emE ONUH
¢parment ¢ em€ B 10 pa3 meHsbmiedi wacrtotoi. Takuwe (parMeHTH B AanbHEWIIEM OyayT IHKIW30BaThCS
B IUIa3MUJIBI TPEX pa3MepoB: U3 TPEX OonbmIMX (parMeHTOB, U3 ABYX OONBIIMX M OAHOTO Majoro M OIHOTO
O0NBIIOTO U IByX ManbIX. Tpu MalbIX ¢parMeHTa JaayT KOPOTKYIO HOCIEA0BATeIbHOCTh, KOTOpas HE CMOXKET
3aMKHYTbCS B KOJIBIO M CYIIECTBOBATh B KJIETKE. B Kaxk70M pa3MepHOM Kiacce OyleT HECKOIBKO BapUaHTOB C
pasHoi opueHTanueil pparmMeHToB. TONBKO B OTHOM M3 HUX BOCCTAHOBUTCS T'€H YCTOMYMBOCTH K KAaHAMHUIIMHY:
MpaBbIi KOHEI] O0IBIIOTo (hparMeHTa COeIMHSCTCS C JIEBBIM KOHIIOM MaJioro ()parMeHTa, a npaBblii KOHEI MaJoro
(parMeHnTa — ¢ JIeBBIM KOHIIOM BTOPOT'O OOJIBIIOro ()parMeHTa, a OCTABIINECS KOHIIBI IBYX OOJNBIINX ()parMEeHTOB
COEJIMHAIOTCS C 00pa30BaHUEM KOJIBLIEBOM IIa3Mubl AanHoM 11365 map HykieoTuaoB. Jloyist TAKUX MOJEKYI
Oynet meHee 1% Bcex murazmua. BeposTHOCTH 0Opa3zoBaHus miua3Mu u3 4 u 6osee pparMeHTOB el Ha TOPSIOK
HUXKe, U UX 0OHapy’KeHHE PH JAHHOM YHCJIe MOTYUYSHHBIX TPaHC(HOPMUPOBAHHBIX KIJIETOK HEPEATbHO.

A. Tak kak pacuieIUIeHHE PEeCTPUKTA30i He 3aTparuBaeT T'eH YCTOWYMBOCTH K NMEHUIWILINHY, BCe KICTKH,
B pe3yJbTaTe TpaHC(HOPMALUU MOTYUYUBIINE JIO0YIO MIa3MUAY, Oy1yT YCTOWYUBHI K IEHUIIWUINHY U BBIPACTYT
Ha Cpelie C ATUM aHTUOMOTHKOM. Takum oOpazom mu3 33506 BBIPOCHIMX KOJOHWH TUIa3MUIy MONXyduiu 578,
BBIPOCIINX Ha MEHHUIMIIIHHE. DPPEKTUBHOCTh TPaHCPOPMALUU — ITO AOJISI TPAHCHOPMUPOBAHHBIX KIETOK
OT uX o0IIero 4ncna, T.e.

578 : 33506 % 100%=1.73%.

b. Ha xanamunuHe MOTYT BBIPACTH TOJBKO T€ KIJIETKH, B KOTOpBIC IMONAJIN IUIA3MHUMABI, B KOTOPBIX B
pe3yJsibTaTe JIMTUPOBAHUSA BOCCTAHOBUTCS MOCIENOBATEIBHOCTh HYKJIEOTUIOB B T'€HE YCTOMYMBOCTH K 3TOMY
aHTHOMOTHUKY, pacUIeTIIEHHOMY pecTpuKTa30i. OcTanbHbIe Ia3MHUbI, HOITYUYCHHBIE 0 TPUBEAEHHON METOTUKE,
OyIyT conepaTh JTUOO0 IeH C BHIIIETIEHHBIM KOPOTKUM (parMEHTOM, YTO MPUBEAET IMOO K yTpaTe CTapTOBOTO
KOJIOHA (€cIi 0003HAaYEeHHBIHN 3€EHBIM I[BETOM KOJIOH SBIISIETCS] CTAPTOBBIM), INOO K CABUTY PAMKH CUMTHIBAaHUS
(T.KX. 9MCIIO0 YAANIEHHBIX HYKJICOTH/I0B HE KPAaTHO TPEM), TNO0, TPH HHBEPCUH KOPOTKOTO (parMeHTa, K HOSIBJICHUIO
CTON-KOJIOHOB T.€. NpEKpalleHHIo cuHTe3a Oenka. TakuM oOpa3oM OONBIIMHCTBO TOJYYEHHBIX IJIa3MU] HeE
obecreyar yCTOHYMBOCTH K KAHAMHIIHHY.

B. Pocr Ha kaHamummHE MOTYT OOECIEYUTH TOJBKO IUIA3MH[IBI, HECYIIHE BOCCTAHOBICHHYIO
MOCJIE0BAaTEbHOCTh TeHa YCTOWYMBOCTHU. TaKue mia3Mu 16l MOTIIM 00pa30BaThCsl U3 OJJHOTO OOJIBIIOTO M OJHOTO
MmaJjioro ¢pparmenta (5700 map, HCXOIHAS TIA3MHUIA) HIIA U3 IBYX OOJIBIIMX M OJHOT'O Majioro Mex 1y Humu (11365
nap, Ha4aJo ¥ KOHEIl TeHa U3 Pa3HbIX KOMui 00nbmoro gparmMeHTa).

I Tlonyuaetcs 1 pazmep U3 ogHOro OOJNBIIOrO GparMeHTa, JBa pa3MEpHBIX Kilacca U3 IBYX (parMeHTOB
U TPU pa3MEpHBIX Kijacca u3 TpEX (parMeHTOB, TO ecTh 6 pa3MepHBIX KiaccoB. (B peanbHOCTH pa3nuyuTh
10 JUTMHE TJIa3MUJbl, OTJIMYAIOIIKECs Ha JUIMHY Mayoro ¢parmenTta, T.e. MeHee yeM Ha 0.5%, HEBO3MOXKHO.
[TosTOMy B 3KCHepuMeHTe, HaIpuUMep Ha sIeKTpodoperpamme, OyAyT BHAHBI JIHIIb TPU pa3MEepHBIX Kiacca,
cooTBeTCcTBYOMmMUE 1, 2 vtk 3 KOUsiM OOJTBIIOTO (hparMeHTa.)



3apaya 9 (21 6ann).

VY nuneitnukoB (pon Hemerocallis) B HopMe LBETKH TPUMEPHBIE, COCTOAIINE U3 ABYX KPYTrOB IPOCTOTO
OKOJIOLIBETHHKA, JByX KPyTIOB TBIYMHOK M OJIHOI'O KpyTra IJIOAOJUCTHUKOB (cM. puc.). MHorna Ha pacTeHHsX
JIUJICMHUKOB MO>KHO HAMTH TETpaMEpHBbIE 1IBETKHU.

A. Hapucyiite muarpaMMmy TeTpaMepHOro IBeTKa JwleiiHuka. Ha numarpamMmme 0003Ha4bTe YacTH IBETKA.
[Ipennoxute 1ist HETO HOPMYITY.

b. IlpeamonokxuM, dYTO B NPUPOIHON
HNONyNALMK JuiedHuka wmanoro (Hemerocal-
lis minor) Bo3HUKJA (OopMa C TeTpaMEpHBIMU
[BETKaMH (10 YHUCIy I[BETKOB Ha DPAaCTEHUH,

3aBs3b
CpC,ZIHCMy III/IC.Hy IIBIJIBIIEBBIX 3epeH B IIBIJIBHUKE, n ncTouek
IlI/ICJIy CEMA3ZAYATKOB B IIJIOJOJIMCTHUKE OTa BHyTpeHHeFO

¢dbopma He oTI4aeTcs ot Hopmbl). O6pa3oBaHue kpyra

TETPaMEpPHBIX LBETKOB OMPEAEIACTCS OJHOMN

peleccuBHOM MyTanued. YueHble TNepecaguiiv

W3 IPUPOABI HA DKCIEPUMEHTAJIBHBIA y4aCTOK \ﬂWCTOqu
BHeLLHero

OZJTHO MYTaHTHOE U OTHO HOPMAJIbHOE PACTEHUE.  ThlyMHKA
Cunrasg, 4TO INpU ONBUICHUM MbLIbLA BCEX Kpyra
oco0ell cMelnBaeTcsl, MbIIbIA U3 MPUPOIHBIX
HOMYJANNUNA HE TIONaaeT Ha YYacTOK, ¥ IPU 3TOM BO3MOXKHO CaMOOIBIJICHHE, pacCUUTaiiTe, KAKUM MOXKET ObITh
paclienjieHye B IOTOMCTBE IIePBOT0 MOKOJIEHUS 110 TEHOTUIIAaM U (DEHOTHUIIaM.

B. [lanee cpeau mOTOMKOB ITEPBOTO IMOKOJICHHU I BEIOPAJIH TOJIBKO T€ PACTEHH S, Y KOTOPHIX IIBETKH TPUMEPHBIE,
a ocTaJIbHbIe yOpanu ¢ yyacTka /0 onblieHHs. C OCTaBICHHBIX pacTeHHil coOpanu cemeHa u nocesnn. Kakum
MOXET OKa3aThCsl pacLIENJICHUE CPeI OTOMKOB BTOPOI'O MOKOJIEHHUS IO TEHOTUITY U (heHOTUITy?

PewweHune

A. TTockoabKy B YCIIOBHH CKa3aHO, YTO IIBETOK B CJIy4ae MyTaIldU TETPAaMEpPHBIH, y HEro OyneT 1o 4 oprana
B KaXJIOM Kpyre: 4 TUCTOYKA OKOJOIBETHUKA B HAPY>KHOM Kpyre, 4 — BO BHYTpPEHHEM, N0 4 THIYMHKH B ABYX
CIENYIOMINX KPyTax U 4 CPOCHIMXCS IUIOAOIUCTHKA. TakiuM 00pa3oM, MOKHO IPEIIOKHUTE CIEAYIOLLY 0 GOPMYITy
[IBETKa:

* OKyaq Tyoy Ty momm * Pyiy Ayy G

IIpy nocTpoeHMM JUArpaMMmsl JOJIKHBI
BBITTIOJIHATHCA CICAYIOMIUE TPUHIIUIIBL: 3aBs3b \
1. Opranbl B Kpyre pacrojararoTcsi Ipyr
OTHOCHTENBHO Jipyra moa yrioM 360 : 4 = 90 \ i
IPATyCOB. BHYTPEHHEro
2. B 1ByX cocemHUX Kpyrax OpraHbl Kpyra
JOJDKHBI YepeioBaThCA, T.€. MOJOKEHUE MeIu-
AHbl KaXAO0ro opraHa JOJDKHO HOPHUXOAUTHLCA Jlnctouek
CTPOrO Ha MHPOMEKYTOK MEXJIY OpraHamu ... - BHELLUHero
npenslymero kpyra. i terpamepHOro Kpyra

[BETKAa MEXIY OpraHaMd B COCEIHHUX KpyTax
YTOJI JIOJKEH COCTaBIATH 45 IpalycoB.

3. Ecnum paccmarpuBaTh OpraHbl 4yepe3 KpPyrT, TO UX MEIHAHbI JOJDKHBI HAXOMUTHCS JIPYT HANPOTHUB JIpyra
(opraHbl TPOTHUBOJIEKAT).

4. TleHTpOoM I[BETKA CUUTACTCS IICHTP 3aBsi3u. [l03TOMY IIpU MPOBEPKE PACIIONOKEHHUSI OPTraHOB B I[BETKE BCE
JWHUU OyAyT MPOBOAMTHCS Yepe3 IEHTP 3aBsI3U U IEHTPAJIbHYI0 (MEIMAHHYIO) )KUIIKY OpraHa.

5. Ha pucyHke Mmoka3aH IBETOK C IIEHTPAJIBHO-YTJIOBOM IJIAIICHTAIlUeH (TMHENeH CHHKApIHBIM). Mexay
THE37aMH 3aBsI3U HAXOIATCs Ieperopoaku (centsl). CenThl TOKHBI OBITH HAITPaBJICHBI HA THIYMHKH BHY TPEHHETO
Kkpyra. s miononucTuka MEAMaHON CYNTACTCS JIMHUS, ASTSIIast yroJl MeXIy CENTaMu POBHO TOIOJIaM.



B. O603HaunM reH, OTBEYaIomnii 3a YHCIIO OPraHoB B Kpyrax Kak A. [IockoIbKy MBI 3HaeM, 4TO TETPpaMepHBIH
I[BETOK OMPEAEIACTCS PELIEeCCUBHOM MyTaIel 110 3TOMY I'€HY, T€HOTUI YKJIOHSIOILET OCsl pACTEHUS MOXKET ObITh
TOJIBKO @a. B3siToe u3 npuponsl HOpMalbHOE pacTeHHe ObLIIO C TPUMEpPHBIMHU IBeTKaMu. IIpu 3ToM oHO Morio
0Ka3aThCsl Kak TOMO3UT0TOH AA, Tak 1 HOCUTENIeM perieccuBHOro auens Aa. [1o3ToMy BO3MOXKHO J1Ba BapHaHTa
pacUICIUIEHU CPENU IIOTOMKOB.

B ycnoBun ckazaHo, 9TO pacTeHHS HE OTIMYAIOTCS 110 YUCITY IIBETKOB, YHCITY MBUIBIEBBIX 3€PEH B KaXJI0M
IBUTBHUKE M YHCITY CEMS3a4aTKOB B KaXKJIOM ILIofoiaucTHKe. OJHAKO caMO YHCIIO THIYMHOK U TUIOJOIUCTHKOB
pasnuyaercs. C OTHOI CTOPOHBI, TeTpaMepHOe pacTeHue nact Oousbire ceMsiH. COOTHOIIEHHE CeMSH MOCIe
TIEpPBOr0 CKPENMBAHHS OKAXKeETCs 3/7 OT HOPMAILHOTO PACTEHHS C TPUMEPHBIMH [[BETKAMH U 4/, OT MyTaHTHOTO
TeTpaMepHOro. TakuMm ke OyZeT U COOTHOIIEHHE IBUIBLIEBBIX 3EPEH.

[Tocne »THX mpenBapUTENbHBIX 3aMEYaHMM MOXKHO MPEIJIOKHTh CIEAYIOIYI0 PELIeTKy I Cciydas
CKPEILMBAHUS ABYX TOMO3HUTOT:

3/, A 4, a
3, A 9, AA 12/,, Aa
4, a 12/,, Aa 1/,, @@

Takum 00pa3om, cpeld TOTOMKOB IEPBOTO MOKOJCHHS BO3MOXKHO CIIEAYIOIIEe PACIICIIEHNE IO TeHOTUIIaM:
940 AA (=18.4%) 24/, Aa (=49.0%) 16/,5 @aa (=32.6%)

9AA:24Aa: 16 aa

o penorumnam: 33/,49 (x67.4%) TpUMeEpHBIX
33 TpumMepHBIX : 16 TeTpaMepHbIX

16/49 (%32.6%) TeTpamepHbIX

Ecnu TpuMeEpHOE pacTeHHe OKa3ajoCh IE€TEPO3UTOTOM, TO B MOJOBUHY MBUIBIEBBIX 3€PEH U B MOJIOBHUHY
AMLEKIIETOK MONaAET ajielb A, a B IPyTyIO MOJNOBUHY — aiuieib 8. COOTBETCTBEHHO, 0N TaMET ¢ ayienem A
CHU3MTCA 710 3/ 4, Torna xax !/, 6yayT Hectu annens a.

- 3, A 1/, a
"isa 3195 Aa 121/196 @@

Takum o00pa3om, cpeau MOTOMKOB MEPBOTO TMOKOJEHHS OyAeT HaOMIOAaThCs IPYroe pacuieryieHue o
FEHOTUIIAM:

196 AA (=4.6%) ©/,95 Aa (=33.7%) 121/,96 @@ (=61.7%)

9AA: 66 Aa: 121 aa

o denotunam: 7/,4q (<38.3%) TprUMepHBIX

75 TpuMepHBbIX : 121 TeTpamMepHbIX

121/, 96 (=61.7%) TeTpaMepHBIX

B. Ha crnenyromem 3tame Bce TeTpaMepHble pacTeHus: yopaiau. OCTaluch TOIBKO TPUMEPHBIC PacTEHUS,
JIAIOIINE OJIMHAKOBOE KOJIMYECTBO KaK MBUIBLBI, TaK M CeMsiH. B 3aBUCMMOCTH OT TOro, OBLIO JIU MCXOIHOE
TPUMEPHOE PACTEHUE, B3STOE U3 MPUPOIBI, TOMO3UTOTON MJIU T€TEPO3UTOTOM, TaK)Ke BO3ZMOXKHO JIBa BapHAHTA.

JInist ciydast ¢ 000MMH POIUTENSIMU-TOMO3HTOTAMH COOTHOIIEHHE [0 TeHOTHITY CPEIN TPUMEPHBIX IOTOMKOB
oyner 9 AA : 24 Aaunu 3/, AA : 8/, Aa.

FeTep03I/II‘OTHbIe pacTeHusd HaHyT HOHOBI/IHy raMeET C PECUCCCUBHBIM aJIJICJIIEM a, " €ro 4acToTa B HOHyHHHI/H/I
okaxeTcs */;;. Annens A GyeT IpecTaBiIeH ¢ 4acToToi '/ ;.



- 7/1]A 4/113

4, a 28/, Aa 16/,,, aa

Tor;(a Cp€au NMOTOMKOB B JAHHOM OKCIICPUMCHTE NOJIPKHO OKa3aTbCs:

9/ (=40.5%) AA 56/, (%46.3%) Aa 16/, (*13.2%) aa
i 49 AA : 56 Aa: 16 aa
o denorunam: 1%/, (=86.8%) TpuMepHBIX 16/,,, (=13.2%) TeTpaMepHbIX

105 TpumepHBIX : 16 TeTpamMepHBIX

I[J'ISI Cliy4as, Koraa HCXO0OQHOC TPUMCEPHOC paCTCHHU A OKa3aJ10Ch FCT6p03PIFOTOI>'I, JOJIs1 aJIJiesist a 6y,Z[CT

pimme: °/;5 AA %/.s Aa

42

3/, — nons annens a, u %2/, — nons annens A.

_ 4 33
75 A /s a
4 1764 1386
/75 A /5625 AA /5625 Aa
B/ a 1386/, . Aa 1089/ aa

PacIenieHue B 9T0M BAPHAHTE OKAKETCS

764/ o (R31.4%) AA T2/ (<493%) Aa 1999/, (~19.4%) aa

1764 AA : 2772 Aa : 1089 aa

o denorunam: 339/, (~80.6%) Tpumepubix 1989/ (=19.4%) TeTpamepHbIX
4539 tpumMepHbIX : 1089 TeTpaMepHBIX.

NUtoro: 100 TexHn4yeckmnx 6annos 3a BCE 3agaHue



3apaHue 10-11 knacca. BapuaHT 2
Bbnok 1 [3]

3apava 1 (4 6anna). I[lepex Bamu Heckoabko GoTorpaduii NTHIL, KOTOPBIC MPHHAIEHKAT K OTHOMY U
TOMy ke oTpsiay. OfiHa U3 MTHI[ K 5TOMY OTPsIy He MPUHAMICKUT. Haliaure 9Ty NTHIY U BRIOEpHUTE 13
CITHCKA OTPSLI, K KOTOPOMY OHa OTHOCHTCS.

1. AuctoobpasHble 6. [lstnoobpa3sHbie 11. NenukaHooOpasHble  16. PxaHkoobpa3sHbie

2. BopobbuHooOpasHble 7. XKypaBneobpasHbie 12. TIMHrBMHOOGpa3HbIe 17. CoBoOOpasHble

3. MNarapoobpasHble 8. KosogoeobpasHble 13. MNoraHkoobpasHbie 18. Ctpaycoobpa3sHbie
4. TonybeobpasHble 9. KykyLukoobpa3sHbie 14. lNonyraeobpasHble 19. CtpmxeobpasHble
5. l'yceobpasHble 10. KypoobpasHble 15. PakweobpasHbie ] 20. TpybkoHOChIe \

3apaya 2 (3 6anna). I'perop Meniespb uccie0Ba mpu3Haku GOPMBI CEMSIH Y TOPOXa, M BBISICHUIL, YTO
rnajkas popmMa JTOMUHHPYET HaJ MOPIIMHUCTON. B 3TOM cityuae pa3inudue BEI3BAHO TEM, YTO:

’ AY MOPIIUHUCTBIX CEMAH 3aMEAJICH IMMPOoLECC 06pa3OBaHI/Iﬂ Kpaxmaja, a y NIaIKuX — HET;

B. Y MOPIIMHHUCTBIX CEMSIH IPU CO3PEBAHUM pa3pylIaeTcs XJI0opo(UIL, a y MIAJKUX HE pa3pyIIaeTcs;
B. CemenHas koXKypa y MOPIIMHUCTBIX CEMSIH CIUIIKOM IUIOTHASI, OHA HE PACIPABIISETCS 110 MEPE
Pa3BUTHS 3apOABIIIA;

I Y MOpPIIMHUCTBIX CEMSIH HAKAIIMBACTCS CIIUIIIKOM MHOTO BOJIbI, 1 OHU CMOPIIMBAIOTCS IPU CO3PEBAHUM;
[. B MOPIIMHKUCTBIX CEMEHAX MPU CO3PEBAHUU YaCTh OCJIKOB pa3pylIacTcs, a B INIAAKUX — HET.

3apaya 3 (10 6annos). C momormibto OyKBEHHOTo Mmndpa ganTe
OIMCAHKME PACTEHHUS, IPESICTABICHHOIO Ha PUCYHKE CIIeBa.
CemeiictBo: A — PozonBetnsie; b — Kpecrousernsie; B — ITacnénossie;

I — BoGosbie; [l — JInneitnsie; E — MuMo30BbIe.

LiBeTok: DK — akTHHOMOpP QHBIIi;)3 — suroMopdubiii; U — HempaBUIBHBIN
3aes3b: K — Bepxusisiy J1 — HIOKHSS
Mnoa: M — siroma; H — opemiex i muorooperek; O — KOCTsIHKa,
M — 3epuoska; P — cemsrka; C — crpyuok; T — crpydouek; Y — 606]
® — xopobouka. OKONOLBETHUK: U — npocroii; Y —

penyuMpOBaHHBIN
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3apava 4 (12 6annos). Ha cxeme momepedHOro cpe3a ObIYbETO
uenHs nposeaeHa npsMas PR. Ckonbko pa3 3Ta JIMHUS HAa PUCYHKE
nepeceKaer: A. KaHaJibl BBIICITUTEIBHON CHCTEMBI.
B. HepBHbIe cTBOITBL
B. KpoBeHocHble cocy/Ibl.

OTBer I KuieuHslii dSIuTenui.
A 5 B r Kputepumn:
2 2 0 0 ITo 3 6anna 3a KaXxblif BEPHBIN YUCICHHBIN OTBET B TAOJIHIIE
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Brnok2[3]

3apava 5 (14 6annos).

. Kanan cnuHHoro mosra

. benoe BeLecTBO CNMHHOMO MO3ra
. 3agHuiA por CNHHOTO Mo3ra

. [epeaHuin por CNMHHOrO Mo3ra

. bokoBow por cnuHHOro Mo3ra

. Teno 4YyBCTBUTENBHOIO HEMPOHa

. Teno moToHenpoHa

. Teno BCTaBOYHOIO HEMpoHa

9. CnuHanbHbIA raHrmun

10. CumnaTnYecKnin raHrmnmmn

11. OTPOCTOK YyBCTBUTENBHOTO HEMPOHA

Ha pucynke mpencraBieHa cxema peQIIeKTOpPHON IyTH.
HazoBute stoT peduekc. [IpuBenure B oTBeTe ero mmudp,
a TaKXe YKaXXuTe, KaKue 3JIeMEHThl 0003HaueHbl OyKBaMu
Ha cxeme. (B BameM oTBeTe mpuBeANTE COOTBETCTBHE OYKB Ha
PHUCYHKE YUCJIaM U3 CIUCKA TEPMUHOB.)

I. ComaTnueckuit pedaekc oTaepruBaHus KOHEUHOCTH.
II. ComaTndecknii peduiekc Ha pacTAKEHHE MBILIIBI.
III. Comatnueckuii cyX0XKHIbHBIA TOPMO3HBIN pediiekc.
IV. BeretaTuBHbBIN cuMIaTHUECKUH peduiekc.

V. BeretatuBHbIl napacuMnaTH4YecKuil peduiekc.

VI. BereraruBHblii MeTacUMIaTHUYECKHH pediiekc.

16. MblweyHoe BepeTeHo

17. Teno nperaHrNMOHapHOroO HewWpoHa napacumna-
TUYECKOro OTAeNa BereTaTMBHON HEPBHOW CUCTEMbI

18. Teno nperaHrnMOHapHOro HeMWpoHa CUMMATUYECKOro
oTaena BereTaTMBHON HEPBHOM CUCTEMBI

19. OTpOCTOK MPEraHrMMOHaApHOrO HeWpoHa napacum-
naTMyeckoro oTaena BereTaTBHOW HEPBHON CUCTEMBI

20. OTpoCTOK MperaHrmMOHApHOTO HeWpoHa CcuUMna-
TUYECKOro OTAENa BereTaTuBHOW HEPBHOW CUCTEMBI

21. TaHrMMOoHapHLIN HEVPOH NapacuMnaTUYeckoro otaena
BEreTaTMBHON HEPBHON CUCTEMBI

22. laHrMWoHapHbIN HEMPOH CUMNATUYECKOro OTAeNa Bere-

12. OTPOCTOK ABUraTENbHOMO HEpoHa TaTMBHON HEPBHOW CUCTEMbI
13. CyXOXWUNbHBIN peLenTop 23. YyBCTBUTENBHOE OKOHYaHUE HEWPOHA BO BHYTPEHHEM
14. HepBHOE OKOHYaHWe ABUraTenbHOro HepoHa opraxe
15. OKOHYaHMe YyBCTBUTENLHOIO HEMPOHa 24. TnapkombilLedHas knetka
25. MNonepeyHononocaras Mbiwua
OtBer:
A 16 MbiweyHoe BepeTeHo
b 1 OTpOCTOK YyBCTBMTENILHOrO HEMPOHA
B 6 Teno 4yBCTBUTENLHOIO HEWPOHA
r 9 CnnHanbHbINA raHrmui
il 2 Benoe BeLlecTBO CMMHHOIO MO3ra
E 3 3agHui por CNUHHOro Mo3ra
X 7 Teno MoToHeMpoHa
3 12 OTpocTOK ABUraTenbHOro HeMpoHa
n 14 HepBHOE OKOHYaHWe ABUraTeNbLHOrO HEMpPOHa
K 15 OKOHYaHMe YyBCTBUTENbHOrO HEMPOHa
n 25 MonepeyHononocaras Mbiwua




3apava 6 (16 6annos).

B akBapuyme emkocTbio 100 11 McXoHas Macca pUTOIIAHKTOHA cocTaBuiua 2.5 Mr/i C,.

W3mepenune 3HaYeHUH BaJIOBOW MPOAYKIMHM (PUTOIUIAHKTOHA U JAECTPYKIMH 32 CYyTKH COCTaBISAET
49 mr/m u 0.4 MI/n1 cOOTBETCTBEHHO. JlOMyCTHM, YTO MPH TOCTOSHHOM T00aBICHUU OMOTEHHBIX
3JIEMEHTOB, MPUPOCT OMOMACCHI 3a CYTKHM NPOUCXOAHUT MOCTOSHHBIMU TeMIaMH (B T€OMEeTPHUYECKOMN
MPOT'PECCUM).

A. PaccuunTaiiTe 4uCTYI0 IPOIYKINIO (QUTOIUTAHKTOHA B TOM aKBapHyMe.

B. B akBapuyMm B KOHIle BTOpPBIX CyTOK BoImycTHiIU 30 maduuit (Daphnia magna) maccoir 10 mMr
kaxaass. Ckonbko AHeH nadHUM CMOTYT JKMTh B akBapuyMe 0e3 JIONOJHUTENIBHOIO KOpMa, €CIH UX
cyTouHbli panuon coctaBisgeT 200% ot maccel Tena. OTBET MOATBEPAHMTE pacdeTamMu (IPHUPOCTOM
O6romMacchl pauKkoB IIpeHeOpeyb.)

Pewenue:
A. B mpomecce HakomjeHuss OHMOMAacchl JalleKO HE BCE BEINECTBA, IOJIYYCHHBIE B IIpolecce
(oTOCHHTE3a MCHONB3YIOTCS [l MOCTPOEHUS KJIETOK. YacTh OpraHMYecKHX BEIIECTB PacXoayeTcs B
nporecce apixaHus. 1103ToMy B 3KOJIOTHH BBIIENISIOT BaJOBYIO MPOAYKIHMIO (CKOJIBKO OPraHMYECKUX
BEIIECTB B MNPHUHIMIIE CHHTE3MPOBAJIOCH) U YHUCTYI0 IPOAYKIMIO (CKOJIBKO BEIIECTB HAKOIHIIOCH).
CoOTBETCTBEHHO, YTOOBI MOJYYUTh YUCTYIO IMPOAYKIHIO, HY>KHO OT BaJIOBOM MPOAYKLIHUU OTHATH TY
4acTbh, KOTOpas MOTPATUIIACH IPU ABIXaHUH.
Yucras nponyKIus = BajJoBas MPOAYKIIUS — IbIXaHUE
49—-0.4=4.5wmr/nC,,

b.

1. Paccunraem HeoOX0qMMOE KOJTMYECTBO KOpMa JuIst 1aHUIT Ha CYyTKU:
30mr. X 10 Mr x2=600mMr=0.6 T

2. I3BecTHO, 4TO UCXO/IHAS CyXasl Macca (PUTOIUIAHKTOHA COCTaBUA 2.5 MI/J1, a YUCTasi MPOAYKIUS
—4.5Mr/n, cymMapHasi Mmacca (PUTOIIAHKTOHA K KOHILY MEPBBIX CYTOK COCTaBUT
2.5 +4.5=7 mr/n,
470 B 2,8 pa3 OoJblle HCXOAHON BEJIMUUHBI.

K koHITy mepBbIX CyTOK Macca UTOIIAHKTOHA B aKBAPUYyME COCTABUT
Tmr/mx 100 1=700 Mr/m=0.71

K KoHIy BTOpBIX CyTOK:
0.7x28=196r,

N3 1.96 r Guomaccer Bomopociei napHum (KOTOPHIX BBIMTYCTHIIM B KOHIIE BTOPBIX CYTOK) K KOHITY
TPeThUX CYTOK cheadat 0,6 T, T.e. OCTaHEeTCs
1.96r-0.6r=136T

OcraBmecs 1.36 T puTONIAHKTOHA 32 YETBEPTHIE CyTKH JaayT IPUPOCT Oomacchl B 2.8 pas, 4To
COCTaBUT

1.36 1 x2.39=6.549r
13 KOTOpBIX pauku cbeasaT 0.6 T u ocranercs 5.949 r.

[TpupocT GnoMaccel BOIOPOCICH MPEBHINIAET CKOPOCTh BBICAaHHUS €ro AadHUSIMHU, TIOITOMY OHU
MOTYT JKUTh B aKBapuyMe HEOI'paHHYEHHOE BpeMs (MPUPOCT NadHUM Mbl HE YUYUTHIBAJIU MO YCIOBHUIO
3a71a4uH).

3apgava 7 (3 6anna).
VYkaxkuTe MOpPANOK pacHoiIOKEeHUs] TKaHeW Ha IMOMEepEeYHOM Cpe3e JHUCTa LBETKOBOI'O pPaCTEHUS
C THIUYHBIM YCTPONCTBOM Me30(uiuia (B MOpsIKE OT aJakCHaJIbHON TOBEPXHOCTHU K a0aKCHalIbHOM):

] A. Dniunepma — cToabyaras XJI0peHXUMa — KcuiieMa — (iioaMa — ryouaTasi XJOpeHXuMa — duAepMa.

b. Dnunepma — cronbuaras XIopeHxuMa — KeuiaeMa — priosma — ryouaTasi XJIOpeHXuMa — CTojioyarast
XJIOpEHXHUMa — SIUJepMa.

B. Dnupepma — cronbuaras xsopeHxuMa — praosma — Kcuiiema — ryodaras XJOpeHXuMa — duIepMa.

I CronGuarast xjopeHxuMa — KcuieMa — iodma — snuaepma — ryouarast XJIOpeHXxuMma.



Brnok 3 [5]

3apava 8 (17 6annos).

YV MHOTUX BUJIOB OaKTEpU JJIs 3alIUTHI OT BUPYCOB €CTh CIIeNUaIbHbIe (PEepMEHTHI — pecTpuKkTasbl. OHU
pacmersitoT JIHK mo onmpene i€ HHBIM CHMMETPUYHBIM [TOCIIEI0BATENLHOCTIM, KoTopblie B JIHK 6akTepuii nanHOTO
BH/Ia OTCYTCTBYIOT HJTM MOAU(PHUITUPOBAHBI MPUCOSANHEHNEM K OCHOBAHH IO METHIIBHOU rpyTiTibl. OHU HA3BIBAIOTCS
IO TepBBIM OYKBaM JIATUHCKOT'O HAa3BaHWS PoOja U BUja OakTepun, HanpuMep, Bgl — pecTprkTasza u3 rHUIOCTHON
o6axtepun Bacillus globigii. Ilpu nelictBuu Takoro ¢gepmenta Ha ouunieHnyro /IHK paspeiBel mpoucxonsr B
CTpPOTO ONpEACIEHHBIX MecTax W o0pasytorcs ¢parmentsl JIHK ompeaenénnoit nnuHbl ¢ onpenenéHHBIMU
MOCJIeIOBATEILHOCTIMU Ha KoHIaX. Hampumep, pectpukraza Bglll pacmennser mocnenoBaTenbHOCTb:

[Tpu 3TOM Ha KoHIIax ony4deHHbIX GparmenToB JJHK Bcerna OynyT onrHaKOBbIE U KOMILIEMEHTAPHBIC IPYT
IpyTy ofHoNeniodeunbie yuacTku JJHK, Ha3piBaeMbIMU « TUTTKUMH KOHIIAMEUY, T.K. OHU MOT'Y T COSTUHSTHCS MK 1Y
coboti 3a cu€T oOpa3oBaHUs KOMILIEMEHTAPHBIX Map OCHOBaHWH. Eciu Takol koMIuieke 00paboTaTh hepMEHTOM

5-AFATUT-3 Bl ll 5_A FATUT-3
3I-TUTAFA-5 - yTutar 1 A-5

JAHK-nura3zoii, npou3oi1€T KOBaJEHTHOE COEUHEHUE (PPAarMEHTOB, COEIUHEHHBIX «IUIKUMHU KOHIIAMH». DTO
JISKUT B OCHOBE MeTO/a MnojyyeHus: pekomonHanTHoix JJHK.

[Ipu TakoM CHIMBAaHUM COEIMHEHUE KOHLIOB OJHOr0 (parmMeHTa mnpu ero ainune oonee 500 HyKICOTHUIHBIX
nap npoucxonut B 10 pa3 yaiie, yeM coeIMHEHHE KOHIIOB ABYX Pa3HbIX (hparMeHTOB.

YV MHorux OakTepuil KpoMe OCHOBHOM XpOMOCOMBI MPHUCYTCTBYIOT HeOousbliue aonoiaHutenbHble JTHK,
Ha3blBaeMble muasMuaamMu. OHU TpeacTaBiIsAioT co0oil koibleBble Monekyibl JIHK, cnocoOHble k pernkanuu B
KJIETKE, M HECYT I'€Hbl, OTCYTCTBYIOILLME B OCHOBHOM XpOMOCOME, HATIPUMED, TE€HbI YCTOWYNBOCTU K aHTUOMOTUKAM.
[Mnasmuna pCO36 HecET reHbl YCTOMYMBOCTH K APUTPOMHUIMHY M aMOULUIMHY U cocTouT u3 4200 map
HyKJeoTua0B. Pectpukraza Bglll pacmiennser 3Ty niaa3Muy TOJIBKO IO T€HY YCTOMUHUBOCTU K SPUTPOMULIMHY B
Hayajse 3Toro resa. B paiione pacwennenus JHK numeer nocnenoBaTenbHOCTh HyKJIEOTHIOB:

5-TAr ATUTT AAATT AATAATTTUAITTTT AUTAAT AATUATATUT T TrUUTALArMUT-3"
3 -ATUTAT AUTTTALUTTATTUUAM TULUUUUTIATTUTTAM TUTAT AULUAUCTATI TUM A-57

[Tnazmuny obpadoTtanu pecrpukrazoii Bglll no momnoro pacmennenus. [locie 3Toro pecTpukrasy yaainin
u cmech (pparmentoB JJHK o6padoranu JIHK-nmurazoi. [Tonyuennsie JITHK cMenranu ¢ kieTkamu OakTepuid, He
HECYILMX MJIa3MH/1 U HEYCTOMYUBBIX K aHTUOMOTHKAM. B pe3ynbraTte nmpousolnuia reHeTudeckas TpaHchopMaus:
B yacTh KJIeTok npoHukia JJHK nna3smuael u u3MeHnia ux cBoiictsa. IloaydeHHbIe KJIETKH BbICESIIIN HA TBEPAYIO
MUTATENbHYI0 CpeAy, HEe COAEepKallylo aHTHOMOTHKOB. B pesynbrare neieHHs Kaxaas KieTka oOpas3oBaia
KOJIOHHIO TeHETUYECKH UIEHTUYHBIX KJIeTOK. bblto nonydeno 51366 takux kononuid. KieTku u3 kaXk 101 KoJI0HUN
nepecesyiu Ha Cpeny, CoAep Xk allylo aMIULUIIINH, Ha KOTOpoi pocT Aanu 573 konoHuu. KneTku u3 KOJIOHHIH,
BBIPOCIIMX HAa aMOULUJUIMHE, NEepecesuin Ha cpely ¢ spuTpoMuiimHoM. Ha 3Toii cpeae Bbipocna 51 KoJoHUS.
W3 nux Beienu nnazmuanyo JAHK, u okazanoch 4To oHa mpeacTaBieHa IByMsl pa3HbIMU MO JJIMHE popmMamH,
NpUYEM KaXKJI0M KOJIOHUH OBbLIT TOJBKO OJMH BUJI IITa3MU/IbI.

Kaxosa (B %) a¢ppexTuBHOCTH TpaHchopManuu kiieTok miazmuaHon JJHK?

[louemy He Bce KOJIOHUU, BBIPOCIINE HA aMITUIIMJUIMHE, 1aJId POCT Ha SPUTPOMULIUHE?

Kak MOXHO OOBSICHUTD Pa3HYIO JUTHHY TUIa3MH/I B YCTOWYUBBIX K SPUTPOMHUIIMHY KOJTOHHSIX?

CKOJIBKO BCEro pa3MEepHbIX KJIACCOB IJIa3MHJI MOKHO HalTH B KOJIOHUSX, YCTOWYUBBIX K aMITUIIUINHY?

W

PewweHue
CHayvaJia Hal €M MeCTO paclleIICHHS TUIa3MuIbl pecTpukTasoi BglIl:

5 —TAT ATLUTI AAATFAATAATTTUATTTTT AUTAATAATUAT ATUTITTILUTALAM UT-3
3'-ATUTArALUTTTAUTTAT TULUAM TULLUULUTFATTU T TAM TUTA ALULALMTATITUF A-5"

Takux yd4acTKOB OKa3bIBaeTCs NBa. B pe3ynbrare pacuierieHHus] W3 IUIa3MUJIbI BBIIEIUISIETCS KOPOTKUH
¢dparmeHr:

FATUTT AAATCAATAATTTUAMTTTT ALUTAArAATLIA

ALTTTAUT TATTULArTULULLTFATTUT TAFTLTAR 37 nap Hykneotuaos



Ocraércs yxopouennas nuHeitHas JIHK, comepkaiasi ”HTaKTHBIA T€H YCTOMYHBOCTH K aMIUIMIMHY H
pacIEIUIEHHBIN TEH YCTOMYUBOCTH K 3pUTPOMUIIHHY.

5-FATUTITTrUuTALUAILT-3
3= AULUAUrTATITLI A-5"

5-TA-3’
— 4163 napbl - 3._ ATLITAI-5’

[Tpu cmmBanuy munkux KoHIOB JIHK-nmura3oit HanOomee 9acto OyayT COSAMHATHCS KOHITBI STOW MOJICKYITBI
1 00pa30BBIBATHCS KOMBIO JUIHHON 4163 mHykneoruna. Takas JJHK Oymet cooOmaTs KieTkaM yCTOWYHUBOCTH K
aMIUIMIIMHY U HE TACT YCTOMYMBOCTH K SpUTPOMHULIUHY. BTOpoii ¢parMeHT n3-3a HeOOIBIION ATUHBI HE MOKET
3aMKHYTbHCS B KOJIBLIO.

Bropoii BapuaHT TUTHPOBaHMS MPUBOIUT K CUIMBAHHIO JIMMIKMX KOHIIOB IBYX (hparMeHTOB. OH IPOHCXOIUT
npumepHo B 10 pa3 pexe, a mocie CIIMBKY BTOpPasi apa JUIKUX KOHIIOB CKOPEE BCEro TaKKe, KaK U MCXOAHBIN
¢parmeHT 3aMKHETCA B Koublo. Takux Koien u3 mapel parMeHTOB MOXeT oOpa3oBarbesi 4 BUIA: TUMEPHI
Oonbmioro ¢parMeHTa B JBYX Pa3HBIX OPHEHTAIMAX (IPaBbIii KOHEIl C JIEBBIM KOHIIOM BTOPOro ()parmMeHTa H
JIEBBIN KOHEI] C MPaBbIM KOHIIOM BTOPOTO ()parMeHTa WJIU MPaBBIK C MPABBIM M JIEBBIH C JIEBBIM) M COCAMHEHUS
O0NBIIOr0 M Mayoro (parMeHTa B JBYX Pa3HBIX OPHEHTAIUAX (BapUaHT MCXOMHOW IJIa3MHUIBl U WHBEPCHUS
Majoro ¢gparmenta). M3 HUX TOJIBKO B BapHaHTE MCXOJHOHM IJIA3MHJIbI BOCCTAHABIMBAETCS YCTOHYHMBOCTH K
SPUTPOMULIUHY.

Jluneiinasi Moyekyna, oOpa3oBaHHasi CIIMBAaHUEM JBYX (ParMeHTOB, MOXET MPHCOSIUHUTH emE ONUH
¢parment ¢ em¢ B 10 pa3 mMeHpiueil yactoroil. Takue (parMeHTHl B NajbHEHIIEM OyayT LHUKIH30BATHCS
B IUIA3MUJBI TPEX pa3MepoB: U3 TPEX OonbHIMX (parMeHTOB, U3 ABYX OONBIIMX M OZHOTO Majoro M OJHOTO
O0NBIIOTO U BYX ManbIX. Tpu MalbIX ¢parMeHTa JaayT KOPOTKYIO HOCIIEA0BAaTEIbHOCTh, KOTOpas HE CMOXKET
3aMKHYTbCS B KOJIBIO M CYILIECTBOBATh B KiIeTKe. B kak1oM pa3MepHOM Kiacce OyleT HECKOJIIBKO BapUaHTOB C
pasHoii opueHTanueil pparmeHToB. TOIBKO B OJHOM U3 HUX BOCCTAHOBHUTCS I'€H YCTOMUYNBOCTH K SPUTPOMUIIUHY:
MpaBbIi KOHEI] O0IBIIOT0 (hparMeHTa COSUHSETCS C JIEBBIM KOHIIOM MaJIoro ()parMeHTa, a mpaBblii KOHEI MaJIoTro
(dparmeHnTa — ¢ IeBBIM KOHIIOM BTOPOT'O OOJIBIIOr0 ()parMeHTa, a OCTaBIIUECS KOHIIBI IBYX OONBIINX ()parMEeHTOB
COEUHAIOTCS ¢ 00pa30BaHUEM KOJBLEBOU IIa3Mubl JIMHOU 8363 mapbl HyKJI€OTUAOB. [0 TakuX MOJEKYI
Oynet meHee 1% Bcex muazmua. BeposTHOCTH 0Opa3zoBaHus 1mia3Mu u3 4 u 6osee pparMeHTOB el Ha TOPSIOK
HIUKE U X OOHapy>KeHUE IPU JaHHOM YHCJIIE MOJYYEHHBIX TPAHC(HOPMHUPOBAHHBIX KIETOK HEPEAJIBHO.

A. Tak kak paclIeIUIeHHe PECTPUKTAa30M He 3aTparuBaeT I'eH YCTOMYMBOCTH K aMITUIWIMHY, BCE KJICTKH, B
pe3yiabrare TpaHchOpMalHUH MONYyYHBIINE JTIO0YIO TUIa3MHUAY, OyAyT yCTOMUMBBI K aMIULIUINHY U BBIPACTYT
Ha Cpelic ¢ ATUM aHTUOMOTHKOM. Takum oOpazom mu3 33506 BBIPOCHIMX KOJOHWH TUIa3MUIy MONXyduin 578,
BBIPOCIINX Ha aMOUIMIMHE. D((EeKTUBHOCTH TPaHCHOPMALUU TPEACTABISACT IONI0 TPaHCHOPMHUPOBAHHBIX
KJIETOK OT OOIIEro uX 4mcia, T.e.

573 : 51366 x 100% = 1.12%

B. Ha sputpoMuiimae MOryT BBIPACTH TOJBKO T€ KIETKH, B KOTOpBIC IOINAIH IUIa3MHIBI, B KOTOPHIX B
pe3yJsibTaTe JIMTHPOBAHUSA BOCCTAHOBUTCS MOCIENOBATEIBHOCTh HYKJIEOTUIOB B T'€HE YCTOMYMBOCTH K 3TOMY
aHTHOMOTHUKY, pacUIeTIIEHHOMY pecTpuKTa30i. OcTanbHbIe Ia3MUbI, HOITYUYCHHBIE 0 TPUBEAEHHONW METOTUKE,
OyIyT cozepaTh JTU0O0 IeH C BHIIIETIEHHBIM KOPOTKUM (parMEHTOM, YTO MPUBEAET INO0 K yTpaTe CTApTOBOTO
KOJZIOHA (€cIi 0003HAaYE€HHBIHN 3€JEHBIM I[BETOM KOJIOH SBIISIETCS] CTAPTOBBIM), INOO K CABUTY PAMKH CUUTHIBAaHUS
(T.X. 9MCIIO0 YAAIEHHBIX HYKJICOTHI0B HE KPAaTHO TPEM), TNOO0, TPH HHBEPCUH KOPOTKOTO (parMeHTa, K HOSIBJICHUIO
CTON-KOJIOHOB T.€. MpEKpalleHHIo cuHTe3a Oenka. TakuM oOpa3oM OONBIIMHCTBO TMOJYYEHHBIX IJIa3MU] HE
obecrevaTr yCTOHYMBOCTH K SPUTPOMHULIAHY.

B. Poct Ha opuTpOMHIIMHE MOTyT OOECHEYUTHh TOJBKO IIIa3MHJbI, HECYIIHE BOCCTAHOBICHHYIO
MOCJIE0BATENbHOCTh TeHa YCTOWYMBOCTHU. TaKue mia3Mu 16l MOTJIM 00pa30BaThCsl U3 OJJHOTO OOJIBIIOTO M OJHOTO
Majioro ¢pparmenTa (4200 map, ©CXOIHAS TUTA3MHU1a)) UITH U3 ABYX OOJIBITUX M 0JJHOT0 Matoro (8363 mapbl, Hadasio
Y KOHEIl TeHa M3 Pa3HbIX KOMUU O0NBIIOTO parMeHTa).

I TTonyuaetcs 1 pazmep U3 ogHOro OOJNBIIOrO GparMeHTa, JBa pa3MEpHBIX Kilacca U3 IBYX (parMeHTOB
U TPU pa3MEpHBIX Kijacca u3 TpEX (parMeHTOB, TO ecTh 6 pa3MepHBIX KiaccoB. (B peanbHOCTH pa3nuyuTh
10 JUTMHE TJIa3MUJbl, OTVIMYAIOIINECS Ha JUIMHY Masoro ¢parmenTta, T.e. MeHee 4eM Ha 0,5%, HEBO3MOXKHO.
[TosTOMy B 3KCHepuMeHTe, HaIpuMep Ha seKTpodoperpamme, OyAyT BHAHBI JIHIIb TPU pa3MEepHBIX Kiacca,
cooTBeTcTBYOMmMUE 1, 2 vtk 3 KOUsIM OOJTBIIOTO (hparMeHTa.)



3apaya 9 (21 6ann).

Y omHoro w3 mpencraButeneir cemelrictBa KomokonpunkoBeie (Campanulaceae) — rmIaTHKOIOHA
KpynHouBeTKoBoro (Platycodon grandiflorum) neHTamMepHble LBETKH, COCTOAIIME U3 Kpyra 4YalleJIHUCTHKOB,
KpyTa JETeCTKOB, KpyTra TRIYMHOK U KPyTa IJIOA0IUCTUKOB (CM. puc.). IHOrIa cpeau mi1aTuKoJOHOB MOYKHO HAaUTH
MaxpoBbI€ I[BETKH, Y KOTOPbIX HA MECTE ThIYMHOK Pa3BUBAIOTCS JICIECTKHU.

A. HapucyiiTe nuarpaMmy MaxpoBOro IBeTKa IUIaTHKonoHa. Ha mumarpamMme 0003HA4YbTe YacTH IIBETKA.
[Tpensioxkute 17151 HETO HOPMYITY.

B. IIpeamonoxxuM, 4T0 B MPUPOTHOHN MOMYNISILIUN ThlYMHKa
IJIATUKOJIOHA KPYITHOIIBETKOBOTO BO3HHKJIA (opma
C MaxpoBbIMH I[BETKaMH (10 OCTAJbHBIM IpPU3HAKAM
dbopma He omimuaercs OT HoOpMbI). OOpa3zoBaHue
MaxXpOBBIX IIBETKOB OIPEAEIACTCS OAHOM perecCuBHON
MyTalued. YdYeHble Nepecajuiii K3 NPUPOAbI Ha
9KCTIEPUMEHTAIBHBIN y4acTOK JIBa MYTAHTHBIX M OJHO
HOpMalibHOe pacTeHue. CuuTas, 4TO NPH OMNBIICHUU \
OBUIBIIA BCEX o0co0eil cMmemmnBaercsi, MNbUIbLIA U3
IPUPOIHBIX MONYIALMNA HE IONajJaeT Ha Y4acToOK, U
IpU 3TOM BO3MOXKHO CaMOOIIBUICHHE, pPacCUUTaNTE, \
KaKHM MOYET OBITh PACHIETLIEHHE B TIOTOMCTBE TIEPBOTO TNenectok
MIOKOJICHH S 110 TeHOTHUIAM U (PEHOTUIIaM.

B. Jlatee cpeyt mOTOMKOB IIEPBOT'O ITOKOJICHHU I BRIOPAJN TOJIBKO T€ PACTEHUS, Y KOTOPBIX IBETKH HOPMAJIbHBIE,
a ocTaJIbHbIe yOpanu ¢ yyacTka /0 onblieHHs. C OCTaBIEHHBIX pacTeHHil coOpanu cemeHa U nocesian. Kakum
MOXET OKa3aThCsl pacLIENJICHHE CPeIU HOTOMKOB BTOPOI'O IMOKOJIEHHUS IO TEHOTUITY U (heHOTUITYy?

PewweHne

A. Onupasich Ha PUCYHOK, MbI BUJTUM, YTO YAIICTUCTHKH H300paskeHbl CBOOOTHBIMHU, TOT/Ia KaK BCE JICTICCTKH
cpocnuch. [19Th THIUMHOK CBOOOHEIC, a TIJIOJAOIUCTUKOB TPH, U OHU Takke cpociuch. (Y KoIoKoIBUUKOBBIX
3aBs3b HIDKHSAS, HO OTO HE MPUHITUITHAIBHO JJISI JajbHEHIIEro penieHus.) MoXHO MPeaJIoKUTh CIASAYIONIY IO
(bopMyny 1 THIIMYHOTO 1BETKA B ceM. Konokonbuukossle: * Us JIs) Ts Il nam * Cas Cosy As G . [lockonbky
y MaxpoBbIX (DOPM MPOHMCXOJUT 3aMEHa THIYMHOK Ha JICTIECTKH, B ()OpMYJie BMECTO THIYMHOK HYXHO YKa3aTh
JIOTIOTHUTENbHBIN KPYT JIETIECTKOB;

3aBsA3b

Yawennuctuk

* Us Jlsys) iz mim * Cas Cogsyes) G NenecTku

[Tpu IIOCTPOCHUH JHarpaMMBel JTOJIKHBI DOMNOITHUTENBHOIO
BBINOJIHATHCS CIEAYIOLINAE IPUHLIUIIBL: Kpyra (Ha mecte

1. Opransl B Kpyre pacrojaraimTcs JApyr TbI4MHOK)

OTHOCHUTEIIBHO JipyTa moj yrioMm 360 : 5 =72 rpanyca.

2. B 1ByX COCENHHUX Kpyrax OpraHbl JOJDKHBI SagnA3b
YepeaoBaThCs, T.e. TMOJIOKEHUE MEIUaHbl KaXKJI0ro /
oprasa J0J>KHO MPUXOAUTHCS CTPOTrO Ha MPOMEKYTOK
MEXAy OpraHamm mpeapiaymero  kpyra. Jlns
MIEHTAaMEPHOTO IIBETKA MEXY OpraHaMu B COCEIHUX
Kpyrax yroiyl JOJDKEH COCTaBiATh 36 rpanmycoB. Ha \
PUCYHKE BHJHO, YTO TJIOAOJHCTHKU (TIOCKOJIBKY U3
TpU) HE MOTYT MPABUIJIBHO YEPENOBATHCS C TMATHIO
THIYMHKAMH.

3. Ecnu paccmarpuBaTh OpraHbl 4yepe3 Kpyr, TO UX MEAHAHbI JOJKHBI HAXOMUTHCS IPYT HAPOTHUB JIpyra
(opranbl IPOTHUBOJIEKAT).

4. TleHTpoM IBETKA CUMTACTCS EHTP 3aBsi3u. [l03TOMY IIpu MpOBEPKE PacIONOKEHUsI OPraHOB B I[BETKE BCE
JUHUU OyAYyT MPOBOAUTHCS Uepe3 IEHTP 3aBsI3U U LIEHTPAJIbHYI0 (MEIMAaHHYI0) )KUIIKY OpraHa.

5. Ha pucyHke moka3aH LBETOK C IIEHTPAJIBHO-YIJIOBOM IJIAllCHTAI[Mel (TMHENed CHHKapIHbI). Mexay
THE37aMH 3aBsI3M HAXOIATCS MEPEeropoiaku (centhl). Jlis MIoJoaucTHKa MeIUaHOW CUMTACTCS JTUHUS, AeTsIas
YTOJ MEXy CeNTaMU POBHO IOTIOJIAM.

*——YawenucTuk

JlenecTok



B. O603HaunM TeH, OTBeYarONINil 3a MposiBIeHUE MaxpoBOCTH Kak A. [IoCKOIBKY MBI 3HaE€M, YTO
MaxpOBOCTh LIBETKOB OIPEAEIISIETCS PELUECCUBHONM MYyTallMedl MO 3TOMY T€HY, T'€HOTHUI MaxXpOBbIX
pacTeHui MOXET ObITh TOJIBKO @a. B3siTtoe m3 mpupoasl HOpMAJbHOE pacTEeHUE MOIJIO OKa3aThCs Kak
romo3urotroii AA, Tak u HocuteneM peneccuBHoro amiens Aa. [1oaTomy BO3MOXXHO JBa BapHaHTa
pacuenyIeHus: Cpeau MOTOMKOB.

W3 mpuponsl ObuIM B3ATHI JBa MaxpoOBBIX W OJHO HEMaxpoOBOE pAcTEHUE, W IO CEMEHHOU
POy KTUBHOCTH BCE TPU PACTEHUs OIMHAKOBBI, CJICIOBATENLHO, 2/3 CeMSH OyIeT COOPaHO C MaXPOBbIX,
1 !/5 — ¢ HemaxpoBbIX pacTenuit. OIHAKO MBLIBILY MOKET 00Pa30BaTh TOIBKO PACTEHHE C HEMAXPOBBIMHU
LIBETKaMHU.

Bapuanr 1. HemaxpoBoe pacrenue — romo3urora AA.

- A
i/, A 1/, AA
2/, a 2/, Aa

Toraa cpen MOTOMKOB B IAHHOM CKPEUIUBAHHUH JIOJKHO OKA3aThCs:
1/3 (=33.3%) AA 2/3 (=66.7%) Aa

w1 AA : 2 Aa

ITo hbeHOTHIY BCE TOTOMKH OKQXKYTCSl HEMaXpPOBBIMHU.

BapuanT 2. HemaxpoBoe pacTeHue — rerepo3urora Aa.

Cpeu eHCKMX raMeT COOTHOIIEHHE BKJIA/ Kak0r0 U3 PACTEHUH OCTAHETCA MPEKHUM, T.€. 2/5 oT
BCeX ajileNieif @ MpUIyT OT MaXpoBBIX pacTenuii. Cpeau ocTaBmuxcs /3 kenckux ramer !/ Gymet nectu
anyens a, u eme !/ — annens A. Takum 06pa3oM, COOTHONIEHHUE CPEIH KEHCKHX rameT Oynet */gau /g A.

Cpenu My>KCKuX TameT '/, GyneT Hectn annens A, u emme '/, — annens a.

- 1/2 A 1/2 a
e a 3/, Aa 3/, aa

Takum 00pa3om, Cpeay MOTOMKOB MEPBOrO MOKOJIEHHUs BO3MOXKHO CIEAYIONIEE PACHICIUIEHUE TI0
resotunam: !/, AA (=8.3%) ©/,,='/, Aa (50.0%) /|, aa (=41.7%)

1AA:6Aa:5aa

Io denotunam: /1, (=50.3%) HeMaxpoBbIX

7 HEMaxpOBBIX : 5 MaXpPOBBIX

3/15 (=41.7%) MaxpoBbIX

B. B nepBoM BapuaHTe CKpEIIMBaHUSI MAXPOBBIX PACTEHUI HE OKaxxeTcs. PaccurTaeM 10711 MOTOMKOB
0 F€HOTUIaM U (PEHOTUIIaM BO BTOPOM MOKOJICHUH.

1/5 (=33.3%) AA nanyt TobKo rameTsl A, TOr/Ia Kak 2/ pacTeHuii ¢ reHoTunoM Aa a1yT MoJ0BUHY
rameT A 1 BTOpYIO TIOJIOBUHY raMeT . Takum o6pa3oM, CyMMapHO raMeT A B TIONMYISIME OKaXeTcs 2/3,
u '/, ramer, Hecymux annens a.

- 2/3 A 1/3 a
2, A 4/, AA 2/, Aa
'/, a 2/, Aa '/, aa

Takum 00pa3oM, Cpey MOTOMKOB BTOPOTO MOKOJEHHs BO3MOXKHO CJIEAYIONIEE PACHICIUIEHHUE TI0
redotunam: 4y AA (=44.4%) */, Aa (44.4%) '/, aa (=11.1%)

4AA:4Aa:1aa

o denotunam: 8/y (~88.9%) HeMaxpoBbIX

8 HEMaXpOBBIX : | MaxpoBBIX.

/5 (=11.1%) MaxpoBbIX



Bo BTOpOM Ciydae (13 mpUpOIbl OBIJIO B3SITO TE€TEPO3UTOTHOE HEMAXPOBOE PACTEHHUE) TOCIE TOTO,
KaK Mbl yJaJduM BCE MaxpoBble pacTeHus, octanercss !/, AA (=14.3%) u %/, Aa (=85.7%). Ilocnenuue
nanyT nonosuny ramet A (3/)) u nonosuny ramer a (3/;). Cymmapuas nons ramet A coctasut /5. Torna:

- 4/7 A 3/7 a
4 A 16/,0 AA 12/,, Aa
3/, a 12/, Aa 9/, aa

Bo BTOPOM CJIyda€ paClICIINIICHUE CPEAN IIOTOMKOB BTOPOI'O ITOKOJICHU A 6y/:[eT:
10 TCHOTHUIIaAM:

16/, AA (=32.6%) 24/, Aa (=49.0%) 9,, aa (~18.4%)
25AA:30Aa:9aa
[lo penorunam: 49/, (=81.6%) HEMAaxpOBBIX %/ 49 (*18.4%) MaxpoBbIx

40 HeMaxpoBBIX : 9 MaxpOBBIX.

UToro: 100 TexHUYeckux 6annoB 3a BCEé 3agaHue



