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3A0AHNA
AN9 NpoBeAeHMs BTOPOro aTana pecny6/MKaHCKON onmMnuagbl
no yyebHoMy npefamety «buonorusa»

Hata npoBegeHus: 30 HoA6psA 2019 r.
Bpems BbinonHeHus 3agaHuii: 10.00 - 14.00.

XI Kknacc

YacTtb 1. Bblbepute 04WMH WM HECKObKO MpPaBU/IbHbIX OTBETOB, BHECUTE WX B Tabnuuy

nog sorpocamu ( 1 6ann 3a BONpOc).
1. CBOGOAHOXMBYLIAA MOABWKHAsA CTaAMs MPUCYTCTBYET B  JKMU3HEHHOM  LMKIE:
a) Kollaybeil ABYYCTKM; 6) MansapuiAHOro niasmMoausi; B) YesIOBEYECKON ackapwugpbl;
I) TPUXUHENNbI.
2. Kakoi cocyfi VMMeeT MonyfyHHble KanaHbl Ha BCEM MNPOTSXKEHUU? @) aopTa;
6) neroyHas apTepus; B) 6efpeHHas BeHa; r) NOAKOMEHHAsA BeHa; [) 6efpeHHas apTepus.
3. TvKoreH OTKNafblBaeTcsa B @) MeyeHW; 6) KOCTAX; B) MbILILAX; T) XKUPOBOW TKaHW;
) MOYKax; e) ceneseHke.
4. PacTeHue, He CNOCO6HOe K (hOTOCUHTE3Y — 3TO: a) paddhnesns; 6) omena; B) NeTpoB
KPECT; I) MOrpemok; A) NoBUNKA; €) 3apa3nxa.
5. [oe He npoucxoduT obpasoBaHMEe NMMMGOLMTOB? a) TUMYC; 6) MeyveHb; B) Cee3eHKa;
) NOYKK; A1) KOCTHbIA MO3T; €) BUI0YKOBas Xesesa.
6. BblbepuTe npouecchbl, CONPOBOXAAKOLWMECA KOHAEHCaLMein XpomatuHa: a)rnpodhasa
MUTO3a; 6) S-(hasa MHTepasbl; B) HEKPO3; I) arnonTos; ) Ae/leHNe MUTOXOHAPUN.
7. HaszoBute ankanomfbl: a) NIMKOMWH; 0) aTponuH; B) 3eakCaHTUH; T) (eopUTUH;
[) KOMXWUMH; €) pubodnaBuH.
8. Bblbepute 0COOEHHOCTM PaKOBbIX KIETOK: a) npeobnajaHne OPOXeHUs Haf
KMCNOPOAHbIM  OKUC/IEHMEM  TNIIOKO3bl;  6) ocnabneHve anonTtos3a; B)  CHMDKEHUE
MUTOTUYECKOrO MHAEKCa B Ky/bType; ) aKkTMBauus OHKOCYMPEeccopoB; A) penpeccus
MPOTOOHKOIEHOB.
9. Kakue Oyepbl 415 noagepXaHns pH XvBble opraHu3Mbl He UCMOMb3YHOT:
a) CONAHYIO KUCNOTY; 6) OpTOhOCHOPHYIO KUCNOTY; B) HATPAT; I) 6uKapboHaT; a) aueTar.
10. Cugaunin - (NpPUKpPeneHHbIA) 06pa3 XWM3HU XapaKTepeH [A1s B3POC/bIX CTaguid:
a) MLLAHOK; 6) HemaTtof; B) MOPCKUX JINNINIA; T) YCOHOTMX Pakos; A) acuuani.
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[acTb 2.
11.(1,5 6anna)PaccmoTpuTe NpeasioKEHHYHO BaM CXeMY 3BOJIHOLMOHHOIO NPOUCXOXAEHNS

YXVBOTHbIX.
BHecuTe B COOTBETCTBYHOLLME iUeliKn 6ykBbl A, B 1 C :

8 * .
I s L # MO3BOHOYHLIA YenCTb NATUNAIbIE
cTonod n KOHEYHOCTU
yepen
i-—U3-Us}-H£Ep

-—---— Bpewms

12.(2 Ganna) Pacnonoute B NpaBUIbHOM MOPsAAKe MO YBEMYEHUIO KOMMYecTBa OT
HauMeHbLLUEeA K HaubOMbLUei 3TU 3MeMeHTbl XPOMOCOM B ffpe:l) LeHTpoMepbl; 2)
Teniomepsl; 3) ARS (ToUku ori); 4) A4pbILLKOBbLIE OPraHN3aTopbl;

OTBeT:

13.(2,5 6Ganna) YcTaHOBMTe, B KakoW MOC/MeLOBATENILHOCTM MPOUCXOANUT  MpoLecc
pennvkauum AHK:

1) packpy4yvBaHuWe y4acTKa [IBOMHOW cnvpanu;

2) OTAeneHve OAHOI uenu OT APYyroi Ha Yyact monekynsl AHK;

3) npucoeanHeHe KOMMIEMeHTapHbIX Ae30KCMHYKIEOTUAOB K PaCTyLLMM HUTAM;
4) ob6pasoBaHue AByx monekyn AHK 13 ogHoi;

5 cuHTe3 PHK-npaimvepa.
OTBeT: — 1 —— I

14. (2,5 6anna) YCcTaHOBMTE COOTBETCTBME MEXAY CEMeNCTBaMM LBETKOBbIX PacTeHMIA Y
(hopMynoin uBeTKa MX TUMUYHBLIX npeactasuTeneil. CemelictBa: 1) KpectougeTHble; 2)
Bo6oBble; 3) MacneHoBble; 4) JIIOTUKOBbIE; 5) JTUNENHBbIE.
dopmyna upetka: A) *Y5/ISTOON® B) *UG)N(B)TSML  B) T4(5)N(2)+2+iT(5+4)+1n 1
M *03+373+371 1) *U4N14T2+4M1
CeMeincTBo 1 2 3 4 5
dopmyna
LIBETKA
15. (36anna) OueHka ob6bema KPOBOMOTEPU YaCTO MPOM3BOAUTCA MO MHAEKCY woka (ML)
AJbroBepa, pacCUMTbIBAEMOr0 Kak OTHOLLEHME BENNUYMHBI YaCTOTbl CepAeYHbIX
cokpalleHut (UCC) K cuctonnueckomy aptepuvanbHomy aasneHunto (CAL). CooTHecuTe
npegnaraemble HKe 3HaveHus VLU Anbrosepa (A-B) 1 cTeneHn KpOBONOTEPU YenoBeka
(1-3).
CrteneHb KposonoTepu: 1L MuHMManbHas, npakTuyeckun otcytcTayeT 2. flerkas (4o 10% ot
ob6bemMa LmpKynmpytoLein kposu) 3. Tskenas (20 - 30% OT o6bema LMPKYINPYHOLLIEN

KpOoBW)
NHaekc woka ( TL) Anbrosepa: A. 1,3 b.0,7 B.05
CreneHb 1 2 3
KpoBomnoTepu

L Anbroesepa



j. (3 6anna) Pacnpenennte opraHbl XXUBOTHbIX, BHECUTE OYKBbI B COOTBETCTBYHOLLNE
AYENKMN:

A OcTaTKu CKeneTa KOHEYHOCTEN 1 Ta3a Yy HEKOTOPbIX BUIOB 3Mel

B. KOCTU KpbUbeB IETY4el MbILLM U MepefHUX KOHEUHOCTEN KOLLIKY
C. KpbUibs NIETYYER MbILLM 1 MyXU
D. Kpbibsi leTy4eld MbIlLA U MTULbI

AHaNorn4yHble ["'oMOnornyHble 3ap0,£l|bILIJEBbIe PyaumMeHTapHble
OpraHbl opraHbl OpraHbl opraHbl

17. (7 6annoB). PaccmMoTpnTe BHMMATENIbHO PUCYHOK M OTBETHTE HA BOMPOCH!.

A. UT0 1306paXeHO Ha pUCYHKe?
OTBeT:

B. Ha3oBMTe KOMMOHEHTbI U CTPYKTYPbI, N306paXKeHHbIe Ha PUCYHKE:
1




18. (10 6annoB) YcTaHOBWUTE COOTBETCTBME MEXAY Ha3BaHMEM 3ab0/MeBaHNA W €ero
BO30yauTenem. Ecnn ectb nepeHoCUMK (MPOMEXYTOUHbIA XO03AUH), HanuwinTe, K Kakomy
K/acCy »XMBOTHbIX OH OTHOCUTCS (ECIM MepeHOCUMKa He CyLLecTByeT, nuwnte cnoso HET)
Bosoyamutenn:  A. Hutyatka baHkpogta b. Bnacornas B. LLvpokuin neHtey, I

Kowauba asyyctka . Octpuua getckasa E. KpossiHaa AByycTKa XK. ['eprecBupyc yenoBeka
3T1nna 3. CeaHuK V. Puwta K. Bblunia conutep

3aboneBaHue: 1 Aundunnobotpnos 2.  ApaHyHkynes 3. Onuctopxo3 4.0cna 5.
TeHnopuHxo3 6. Tpuxouedanes 7. CnoHosas 6one3Hb 8.LLInctocomatos 9. AHKMIOCTOMO3
10. 3HTepobumo3

OrBeT:

3aboneBaHne 1 2 3 4 5 6 7 8 9 10
Bos6yautenb

[NepeHocUnK

(Npomexky-

TOYHbIN

XO035I1H)

19. (6 6annoB) COOTHECUTE Ha3BaHWSA XXMBOTHbIX, KOIMYECTBO NO3BOHKOB B LLENHOM OTAeNe
MX MO3BOHOYHMKA (YKaXKMTE YMNCI0) U UX OpraHbl AblxaHus (BNULWKUTe GYKBbI,
COOTBETCTBYIOLME OpraHam AbixaHus). OTBeTbI 3aHecuUTe B Tabnmuy.

KonnyecTBO NO3BOHKOB LLENHOMO 0TAeNa No3BoHovHuKa: 0;7; 2; 8; 6; 14.

OpraHbl gbixaHus: K - Koxxa K- XKabpbl A - JIérkve anbeeonspHole I - JIérkue

ryéuatble A - JIErkve syenctble.

OrtBeT:
JKnBOTHOE PeuHont besneroyHad [pbiTkaa Cwusbid  Xupad JlaMaHTUH

OKyHb  canamaHfgpa fulepuua ronyob

Uncno LWenHbIX

MO3BOHKOB

OpraHbl

AbIXxaHus (OyKBsa)

20. (7 6annoB). CooTHecuTe (OUTOrOPMOH W XapaKTePHbIA AN Hero (HM3noNorMyYecKuia
adpekT: A - ayKcuHbl, b - rnbbepennnHbl, B - UMTOKUHUHBLI

1 nHayuupyeT anddepeHumaumo KCUIems

2. CTUMYNUPYET feNleHne KNeToK

3. CNoco6CTBYET 3aLBETaHNIO A/IMHHOAHEBHbIX PAaCTEHWUIA B YC/TOBUSX KOPOTKOrO AHS
4. CHWKaeT TpaHcnupawmo

5. 3a[1ePXXMBAET CTapeHre N30/IMPOBaHHbIX NINCTLEB

6. TOPMO3UT ABMIEHNSA annKasibHOro AOMUHUPOBaHMS

7. YCUNNBAET BbITArMBaHME CTEONS

8. MHAyuMpyeT KopHeobpa3oBaHue

9. yCKOpSeT co3peBaHue MofoB

10.  BbI3bIBAET 06pa3oBaHMe BGecceMAHHbIX (MapTeHOKapnuyecKmnx) nnoaos

11.  yyacTBYET B NpPepbIBaHNN MOKOS NMOYEK N CEMSH

12, WMHAOYUMPYET CUHTE3 a-amunasbl

13.  obycnaBnvBaeT sIBNEHNE annKasbHOro AOMUHUPOBaHNSA



YacTb 3.
3anuwinTte B AYENKN TabnuLbI~TeEPMUHLI COOTBETCTBYHOLLME onpeaeneHmam (no 1 6anny):

Ne OnpeaeneHus TepMuH
1  KfoHOBas Nno NpouvcXoXxaeHuo KynbTypa
MWKPOOPraHn3MoB

2.  CnuvsHMWe gBYX pasHbiX Mo Moy, 04MHAKOBbLIX MO (opme U
pasmMepam rameT, 06pa3oBaHHbIX pasHbIMK 0COBAMU

3. XpomonpoTens, NPUCYTCTBYIOLLMIA B NalovKax CeT4aTKu
rnasa

4, O6pa3oBaHMe NI0A0B pacTeHUs, 0ObIMHO BGECCEMSAHHbIX,
6e3 ornno40TBOPEHUA

5. Tbinbua pacTeHnin, cobpaHHas MeAOHOCHOW MYesoi,
Y/IOXKEHHas B AYENKN COTOB, 3a/INTas MeLoM

6. Monojpble HEOKOCTEHEBLLNE pora B3pOC/bIX CaML0B
MapasioB,NATHUCTLIX OIeHEN, MOKPbITble KOXeN C
6apxaTucTbiM BOPCOM

7. Cnoco6HOCTb K pa3MHOXEHUIO B IMUMHOYHOMW CTaaun
pasBUTKS

8.  Buabl XMBOTHbIX, CyLLECTBOBaHWE KOTOPbIX TECHO CBA3AHO
C Ye/I0BEKOM U C HaCeNEBHHbIMUN MyHKTaMM

9. ‘T'eHETUYECKMIA 3NIEMEHT NPOKApUOT, KOTOPbIN MOXET
nepemMeLLaTbCa B APYroi y4acTOK XPOMOCOMbI, COXpaHAs
KOMWIO 1 Ha CTapoM MecCTe 3a CYeT 3aKOAMPOBAHHOIO B HEM
camom (hepmeHTa

10. [Mepefava reHeTUYECKOro marepuana OT OA4HOW bakTepun K
APYrou € MOMOLLbIO BUPYCOB

11.  ®epmeHT,, ocyLecTeasowmin cuHtes AHK Ha matpuue
PHK

12.  I3mMepeHune XXM3HEHHOW eMKOCTU Nerkux

13.  Mbiwya, Ny4ykn KOTOPOW UMEIOT LMPKYNApHOe (KpyroBoe)
Harnpas/fieHue .

14 .CyLecTBOBaHMe HECKO/bKUX (hOpM 0CO6ein B NOMynaumm

KaKoro-n1bo BuAa, pes3ko pas/inyatoLmxcs no Tomy uim
NHOMY MPU3HaKy
15. BuAbl paCcTeHWUIA N XXMBOTHBIX, COXPaHMBLUMECS OT
NCYE3HYBLLMX, LUMPOKO PacnpOCTPaHEHHbIX B MPOLL/IOM
thniop 1 thayH

YUacTb 4. Pelunte 3agaun. PelueHuns oopMnsinTe pa3bopumso!

1.. (3 6anna). B KakOM HanpaBieHWM M3MEHWUTCA [/IMHA KYCOYKa PacTUTENIbHOW TKaHW,
ec/in ee onyCTUTb B pacTBOP C oCcMOTuYeckum paasneHvem 1,0 Mlla. V13BecTHO, 4TO
KyCcOYeK TOW >Ke TKaHMW B pacTBOpe C OCMOTMYecKMM pasneHnem 0,8 Mlla He
n3MeHWUNCa B pasmepax? OTBET 0OBACHUTE.



OTBeT:
2. (4 6anna). MNpn MHTEHCMBHOCTM TpaHcnupauun 15 r BoAbl Ha 1 AM2 B 4ac [epeBo
ncnapuno 3a 10 yacos 20 NMMTPOB BOAbl. KaKyto INCTOBYHO MOBEPXHOCTL UMeeT [epeBo B

M21

OTBeT:

3. (4 6anna). B gBe ogmHakoBble Konbbl Haamanm no 20 mn Ba(OH)2 u no 3 kanim
(heHONTanenHa. Konbbl MIOTHO 3aKpbiM NPobKaMK, K KOTOPbIM MOABECUIN Map/ieBble
MELLOYKMN C OAMHAKOBbLIMM HaBeckamun npopoctumx (konda Nel) n Henpopocwmnx (Konba Ne2)
cemMAaH. Yepes 2 wuyaca cogepXXuUmoe Konb OTTUTPOBaIM  COMSIHOW  KUCNOTOWM A0
obecupeymBaHmMs (heHoN(TanenHa. Ha TMTpoBaHME KakoW Konbbl NOMAET 60/bLUE KMC/IOTbI?
[Moyemy?

OtBeT:

4. (4 6anna) M13BeCTHO, YTO Y MHOIMX PacTEHUI eCTb XKM3HECMOCOOHbIE MONUMIONAHBIE
(hopMbl, CNOCOBHbIE K MONOBOMY Pa3MHOXEHWI0. B pacTUTENbHOM MUPe NPOLIECCh!
YBEIMYEHNS KOUMAHOCTM reHoMa SIBNSAKOTCA OCHOBHbIMM MOCTaBLUMKaMy MaTepuana s
BO3HWKHOBEHWSI HOBbLIX FEHOTUMOB. Y ayTONOUMN/IONA0B B MeN03€e roMO/IOrMYHbIE
XPOMOCOMbI PacxXoAaTcs K rosiocam c/y4vaiiHo, 1 3aBepLUeHneM npoLecca sBiseTcs
0bpa3oBaHMe ANNIONAHbIX rameT. Kakue cnopbl gact Tetpannong AAaa 1 B KaKoM
COOTHOLUEHNN? OOBACHUTE.

OTBeT:

5. (6 6annoB) B3pocnomy yenoseky BecoMm 70 Kr il YAOBNETBOPEHWUA MOMHOM CYTOYHOM
MOTPEOHOCTM B 3HEPrM A0CTaTOYMHO CbeCTb 540 I rioko3bl. OKUCNEHNE OLHOW MOMEKY/ bl
rnioKosbl faet npumMepHo 30 monekyn AT®. KoHueHTpauus AT® B KIeTKax OCTaeTcs
MOCTOAHHON W MOAAEPXUBAETCA Ha YPOBHE 2 MWIUMONL/IATP, & KOIMYECTBO
BHYTPMK/IETOYHON XMAKOCTW Y B3POC/IOro YesioBeKa cocTaBnseT okoso 40% macchl ero Tena
(Mprmem NAOTHOCTb XMAKOCTK 3a 1 r/mn). MonspHas macca rntokosbl - 180 r/monb, ATO -
507 r/monb.



Bonpoc 1 Ckonbko kKunorpamm AT® B CyTKM NPOM3BOAUT YENOBEK MNPU MOJTHOM
OKUC/EHNW [aHHOr0 KOMMYeCTBa /10KO3bl? (OTBET OKPYIr/NTE 40 LeNbIX).

Bonpoc 2. Ckonbko rpamm AT® cofepXXnTcs 0AHOMOMEHTHO B Tefle YesioBeka?

Bonpoc 3.  YuutbiBasi, 4YTO KOHUeHTpaumss AT® B K/eTKaX OCTaeTcs MOCTOSHHOMW,
BbIUMC/INTE YMC/IO 060POTOB KaxXKAon Monekynbl AT® 3a CyTKW, TO €CTb CKO/IbKO pa3 OHa
rogsepraeTca rmaponnsy 1 BHOBb CUHTE3UPYETCS.

OTBeT:

6. (9 6annoB) JinHeiHas BupycHast AHK noagepraeTca AencTBMO PepMeHTOB-PECTPUKTA3 U
MX  KOMOWHauui. TlonyumBliMiics  Habop  ()parMEHTOB  PeCcTPUKUUW  MOABEPrv
anekTpodopesy. Ha OCHOBaHMM MpPeACTaB/MEHHbIX B Tabnuue AaHHbIX MOCTPONTe
PECTPUKUMOHHYIO KapTy BupycHo [JHK ¢ ykKasaHVWeEM pacCTOSAHUA MeXIy cantamu
PECTPUKLIMW.

PecTpuKUMOHHbIM aHann3 AHK KapTa
depMeHTHI Pasmepbl (hparmeHTOB
(T.N.H.)
Sma | 2,6, 10
Bal I 11,7
Pvu Il 4, 14

SmaluBglll 2 3 67
Smal nPv 24 66
I

Bgl I m Plu 34, 11
Il



7. (8 6annoB) Y >XuTenein ogHoro m3 paloHoB MoOruneBckonW 0651acTv HabnaakTe
cnepyowime yactotbl rpynn kposu ABO: (0)=0,32; (A)=0,32. Onpenenute 4acTtoTy
rpynnel B y Xutenen atoro pavioHa ( B %). 3anuwmnTte Xo[ peLleHus.

OTBeT:

8. (6 GannoB)Kapernasas >eHWWHa C runonnasverd smannm 3y60B ([OMUHAHTHbIN
NPU3HaK, CLEMIeHHbIA ¢ X-XPOMOCOMOM, 3y6bl CBET/N0-OYpPOro LBeTa), MaTb, KOTOPOW
MMesnia Takme e 3y6bl M ronybble rnasa, a oTel, CTpagan reMouanent, 3amy>xxemM 3a
ronyoornasbiM  reMou/IMKOM C HOpMa/ibHbIMK  3yb6amMu. KakoBa BepOATHOCTb
poXaeHus (B %) B 3TO CeMbe roslyborsasoro maabyvka C AByms 3ab0/1eBaHUAMY
O[JHOBPEMEHHO, ecnn MeXay reHamuy runonnasMn un remogunun 30 MopraHna?
3anunTe Xo[ peLleHus.

OTBeT:
(5 6annos) lNpu pa3BefeHMM TbIKB Ha [dave GabylluKa Bawlero apyra CTO/IKHYMachb C
TEM, YTO M3 CEMSAH OefblX TbIKB MPOLL/IOro roga, B 3TOM rody Yy Hee Bblpocin: 19
PacTEHUA - C XKENTbIMW nnodamn, 6 - ¢ 3efeHbIMK, 67 - ¢ GenbiMn. O6bACHUTE
0abyllke KaK Hacnefyetcs OKpacka Y TbikBbl. KakoBbl TFeHOTUMbl 6efbIX ThIKB
npowsnoro roga? MoXKHO N1 NONYYNUTb Gesble ThIKBbI B pe3y/ibTaTe aHa/IM3NPYHOLLEro
CKpPEeLUMBaHNA AUTeTepPO3NroThbl? 3anuniumTe Xo4 peLLeHus.

OTBeT:

10.(7 6annoB) B nabopatopun n3yvann NpoTekaHne KNeTOYHOro LMKa B KynbType
KNeToK. [1ns 3TOro Ucnosb3oBajivi MeToabl MUKPOCKOMMPOBaHUA U
asTopaguorpamun. Havbonee npocto 66110 onpeaennTb AIMTeNIbHOCTb MUTO3A -

/



Hab/tOAeHNST KNETOK Mo MUKPOCKOMOM MOoKa3asin, YTO OH MPOoA0/HKaeTcsa 2 yaca.
[na onpefeneHns NpoAo/KUTENbHOCT APYTMX NePUOA0B KNETOYHOIo LMKNa K
KynbType (KNETKM KOTOPO HAXOAWIUCL Ha PasHbIX CTaamMaX KIeTOYHOro LMKA),
[06aBNN HYKNEOTU, COAEPXKALLNA PafM0aKTUBHYHO METKY (TPUTUNA).
Bonpoc 1 Kakoi HykneoTwug MCronb30Bain B 3KCNEPUMEHTE U NOYeMy?
OTBeT]j
Uepe3 HeGO/bLLION MPOMEXYTOK BPEMEHWN METKY, KOTOpasi He ycrena BK/IUUTLCS B
OHK, yoanunn, ytobbl npefoTBpaTUTh AasbHenLLee NornoLweHne KneTkamm
MeYeHOoro HyKneoTuaa.
Bonpoc 2. B kakoMm nepuoje KNeTOYHOro LyKNa HaxoAuamchb KNomnKu, BKIKOUMBLLINE
MeUeHblIii HyKneoTna?
OTBeTi

3aTeM yepes ornpefeneHHble MPOMEXYTKN BPEMEHU OTOMpPanu 13 KynbTypbl
Npo6bI, KNETKN OKpalLvBanun 1 asTopagmorpagupoBann. Yepes 2 yaca nocrne
yAaNeHNs U3 Cpeflbl MEYEHOr0 HYKeoTnaa MeTka obHapy»unacb B 30% KNETOK, U
cpeay HUX He ObI10 AENSALLMXCA.

Bornpoc 3. Kakoit BbIBOA OTHOCUTE/NbHO NPOTAXKEHHOCT U Kakoro-imbo
nepuoaa KNeTovyHoro Lukna MoXKHo caenaThb, 3Hasd NPOLEHT MeYeHbIX KNeToK?

OTBeT:

Bonpoc 4. TMoyemy B AenALWNXCA KneTKax HeT MeTKN?
OTseeTi

Uepes 4 yaca nocne yaaneHna ns cpegbl MEYEHOI0 HyKIeoTUaa MeTKa
NnosABUMIaCh B AENALMXCA KNeTKax.

Bonpoc 5. INNpofomKUTeNbHOCTh Kakoro neproga KneTo4yHoro umkna
onpefenseT pe3ynbTaT 3TOro aKcnepumeHTa? lNovemy?
OTBeT:

[Mpopomkas oTéupaTb 13 KyNbTypbl MPOObI KNETOK, 0OHAPYXWUIN, YTO MeYeHble
AeNAWMec KNeTKN B KaKoW-TO MOMEHT COBEPLLEHHO MUCYEe3atoT, a NOTOM MOAB/IAKTCA
BHOBb. [TpOMEXXYTOK MeXay ABYMSA Noc/efoBaTe/IbHbIMU NMMKaMU BK/THOYEHNS METKU
coctasnan 20 yacos. Bonpoc 6. Kakomy nepvogy COOTBETCTBYeT 3TO Bpems?
OTBeT._ .

OO6BACHUTE NPOUCXOXKAEHNE 3TUX HOBbIX AENALMXCA KNETOK C METKOW.

Bonpoc 7. MNoaeeanTe UTOrM 3TOro aKcnepumeHTa. PaccunTainTe
NPOAOMKNTENBHOCTb CTafui KNeTOYHOro LUMKNA, UCXOAA U3 JaHHbIX IKCNepUMeHTa,
(NpviBeaMTeE X0 pacyeTOB), HApPUCYWTe CXeMy BCEX CTafunii B Bue 0Tpe3ka u
NOAMULLKTE VX Ha BaLLEn CXeme.

OTBeT:




11.(7,5 6anna) CvHgpom MapTtuHa-benna (CMHAPOM TOMKOM X-XPOMOCOMbI) - OfHO 13
3ab0/1eBaHWi, CBSA3aHHOE C 0COObIM TUMOM MyTauuiA - 3KCMaHCUe NOBTOPOB [J/IMHON
3 HyKneoTnia. YBe/nyeHne Yncna Takux NoBTOPOB B HEKOTOPbLIX reHax NponcxoauT
13-3a OLIMOOK pennukaumm AHK 1 06bI4HO HapacTaeT B NOKOMEHUAX. JaHHbIN
CUHAPOM - CNeACTBME YBeIMYEHUS Ymcia NOBTOPOB Tpoiku LIIT B MpomoTope reHa
FMR1. 310 MeHseT (PYHKLMOHNPOBaHNEe reHa: CHavana NPOMCXOANT YMeHbLLUEeHNe
akcnpeccun 6enka FMR1 (cocTosiHMe npeMyTaummn), 3aTeM MOJIHOe MpeKpaLleHne
TPaHCKPUNUMKX TeHa npy MeTUIMPOBaHUA NPOMOTOpa. WI3BECTHO, YTO [aHHbIA 6eloK
y4yacTByeT B paboTe pnbocoM M 0COBEHHO aKTMBEH B KneTKaxX mMo3ra. CHKeHMe
Konm4yecTBa 6e/ika MPUBOAMT K PasBUTUIO Pas/IMUHbIX HapYLLUEHWA NHTEeNNeKTa
BM/1I0Tb 40 YMCTBEHHOI oTcTaniocTu. 'eH FMR1 HaxogmTca B X-XpOMOCOME.
KonmuecTBo NOBTOPOB BNNAET Ha NPOSABEHNSA 1 cTaTyc 3aboseBaHus. MNpu meHee 40
- Hopma, 40-60 -He NpoABASETCA, HO Y MOTOMKOB 00bIYHO HAGMOAAETCS YBe/IMYeHne
yucna NOBTOPOB, CTATYC - «cepas 30Ha» , T.e. pUcK ans aetend. Mpn 60-200 noBTOpax
- BUAMMBIX MOPaXKEHWUIA LEeHTPa/IbHON HEPBHOW CUCTEMbI HET, HO C BO3PacTOM
BO3MOXHO MOSAB/IEHNE ABUTaTeNIbHbIX Y KOOPANHALMOHHBIX PacCTPONCTB, CTaTyc-
npemyTaums, a npu 6onee 200 -cuHgpom MapTuHa-benna, ctatyc-myTaums.

Ha anekTpodopese npeacTaBfieH aHaM3 (parMeHToB, MOMYYeHHbIX C MOMOLLbO MLP
(nonumepasHoi LIEMHOIN peakuun) pailoHa reHa FMR1, cofepXallero noBTopbl yyacTka
e ~by -, OnunHa y4yacTka c
NaynenT 1. i MauneHT 2 . MauneHt 3 I'Iau,meH.T4 MauneHT 5 NoBTOpPaMy (M.H.)

750
450

mi = 150
HHMMM1 120
o | FA ML L . 90

60

anvHon B 3n.H. (LUIFT) Ans 5 naymeHTos.

[MonpobyiTe cthopMynMpOBaTh 3aKNHUeHNE MEAULUHCKOIO reHeTUKa, OTHOCUTENTIbHO
MPOrHo3a pa3suTuA 3ab0/1eBaHNA Y AaHHbIX MaLNEeHTOB U UX AeTeit. MNpeanonoxmTe, Kakowm
Mo/ Y KaKA0ro nauneHTa, 060CHyimTe cBOi 0TBeT. OTBET: -
MauneHT  Mon (n [MpOrHo3 Hannumsa 3aboneBaHNsA y NalmeHTa 1 ero aetein

060CHOBaHWE).

MaymeHT 1
MauyneHT2 %,
MaumeHT3
MauneHT4

MauneHT6



wW

(10 6annoB) NccnenosaTenib U3y4vaeT MyTaLMK, OKa3blBatoLme 3(PeKT Ha IKCNPECCUIO
A CTPYKTYPHOrO reHa, KOAMPYIOLLEro noamMnenTmg, coctoAawmin n3 600 aMMHOKUCIOTHBIX
oCTaTKoB. CpefiHAs MOMEKY/sipHas Macca aMMHOKMCNOTHOMO OCTaTKa B cocTaBe Gefika paBHa
120 da. 1306pa3uTe NpeanonoXXuTesbHble pe3ynbTaTbl BecTepH-610Ta NonMnenTuaos,
M30IMPOBaHHbIX 13 CNEAYOLWMIA OUMNNOUAHBLIX PaCTEHWIA:

Jopoxka 1. pacTeHMe roMmo3MroTHoe rno HEMYTaHTHOMY TeHy.

[opoXKa 2. reTepo3nroTHoe pacTeHue, B KOTOPOM OfMH anfieNlb FeHa HEMYTaHTHbIN,
BTOPOM a/feNlb FeHa HEeceT MyTauuto, KOTOopas BbI3blBaeT MOSIB/IEHWE CTOM-KOAOHA B
nonoXeHnn 201 aMMHOKUCNOTbI.

Jopoxka 3: pacTeHMe roMmo3MroTHoe Mo AefleHUn NPoMoTopa NU3yyaeMoro reHa.

[opoxka 4: PacTeHMe romMo3urotHoe Nno MyTauun, BbI3blBaOLLEN MOAB/IEHME CTOM-
KOAOHa B MOMOXKEHMM 451 aMUHOKUCNOTHI.

Jopoxka 5. pacTeHMe TromMO3MroTHOe Mo MyTauuW, KOTopas Bbi3blBaeT WM3MeHeHue
KofoHa B nonoxxeHun 350, npuBoAsllee K 3amMeHe (PeHWnanaHWHa Ha BaJiMH B MOMIOXEHWM
350 aMUHOKMCNOTbI 6enKa.

PaccunTtainTe MONMEKYNAPHYH Maccy 06enka, BbISIBSEMOr0 B KaXKAOW AOPOXKe, [aHHble
BHecuTe B TabnuLLy.

Jopoxka Jlopoxka Jopoxka [opoxka [opoxka
1 2 3 4 5
Macca
6enka, Aa

I



JjLtOUO U <

OTBeTbl! 1knacca Il aTana pecny61MKaHCKoin onvmnmagpsl 2019r
YacTb 1 BbibepuTe 0AMH UAN HECKO/bKO MpaBusbHbIX OTBETOB, BHeCU !e nX B
Tabnmuy nog sonpocamu ( 1 6ann 3a Bonpoc).

12 3 4 56 7 8 9 10
a Br aB aefe 6r ar 6g ab aB aBrj

YacTb 2.
11 (1,5 6anna)

MO3BOHOYHbIA YENCTb NATUNANble

cT0N6 M KOHEUYHOCTU
yepen
A B c
12. (2 6anna)
4 1 2 3

13.(2,5 6anna)
12 5 3|4

14.(2,5 6anna)

CemeiicTBO 1_ 2 3 4 5
dopmyna il B b A r
LBeTKa
15. (36anna)
CreneHb 1 2 )
KpoBonoTepu
ML Anbrosepa B b A
16. (36anna) no 0,5 3a nosmuutio.
AHanornyHble "oMONIornyHble 3apofbllueBble PyauMeHTapHble
opraHsl opraHbl opraHbl opraHbl
C,D B.D E A

17. (7 6annoB). A. dOTOCUMHTETMYECKAN aNeKTPoOHTpaHcnopTHas uenb (ITL,
XN0oponnacTos).
B. Ha30BUTe KOMMOHEHTbI U CTPYKTYPbI:
OTseT:
Y, MembpaHa Twunakonga
2. JliomeH



CTpowma xnoponnacra

Bopa

Kucnopopg

MpoToHbI (H*)

doTocucTema 11

doTocucTema |

. HAL® 1 (OKWNCNEHHBI)

HO.HALQ®H (HAQPH?, HALQ®H+H , BOCTaHOBNEHHBIA)
[ 1AL®+ P (chocchaT HeopraHmyeckmii, hocthopHas KucnoTa)
12. ATO

13 AT®-cuHTeTa3a

© 0N O w

18. (10 6annos)

3aboniesa 1 2 0 4 5 6 7 8 9 10
Hue
Bo3byan B M r X K B A E 3 4
Tenb
MepeHocunk  Jlyyene  Pako Nlyyene He He He Hace bpioxo He He
(npomexkyTou  pble obpas- pble T T T KOM HoOrMe T T
Hblil x03anH)  (KocT Hble (Koct ble Monn

Hble) Hble) toc

pbI6bI pbi6bI Ku

19. (6 6annoB)
KnBOTHOE PeuHoii bBe3nerouHas [pbiTkas Cusblii  Xupad JlamaHTuH
OKYHb... Ca/lamaHgpa sepuia ronyéo

Uuncno werHbiX 0 2 .. 8. 14 . 7 6
NMO3BOHKOB
OpraHbl X K A r A A

AblxaHns (byksa)

20. OTBeT: (7 6ann08, no 0,5 3a NO3MLMIO. 3a KXAYH HENPaBULHYIO LMdpY -
mMuHyc 0,5. Mopsagok Ludp 3Ha4YeHUs He 1MEeT)
A-17 8 10, 13, ...
b—3 7 10. 11, 12;

B-2,5,6,11.
Yactb 3.
3anuwmnTe B A4eiKy TabnuLbl TEPMUHBI COOTBETCTBYHOLLME onpegeneHuam (no 16anny):
Ne OnpegeneHuns TepMuH
1 KroHoBas Mo NMpoUCXOXAEHWUIO, KybTypa LUiTamm n
) MUKPOOPraHN3mMOB

CnusHune [ABYX pasHbIX#10 nony, 04NHAKOBbIX MO qoopme n W3oramus
pasmepam ramer, O6pa3OBaHHbIX Pa3HbIMU ocobsamu



10

B

14

XpomonpoTens, NpUCyTCTBYHOLMIA B NaOYKax CeTYaTKu
rnasa

O6pa3oBaHue N0LOB pacTeHUs, 06bIYHO BECCEMSHHbIX,
6e3 onn0L0TBOPEHNS

Mbinbua pacTeHuUiA, cobpaHHas MeAOHOCHOM Nuenon,
YNOXEHHasl B A4EiKM COTOB, 3a/1UTas MeoM

Monogble HEOKOCTEHEBLLME pOra B3pOC/bIX CamL0B
MapasioB,NATHUCTbIX OfIeHel, NOKPbITbIE KOXeN C
6apxaTncTbiM BOPCOM

Cnoco6HOCTb K Pa3MHOXEHWIO B IMYMHOYHOI CTaguu
passuTuna

Buabl XXMBOTHbIX, CYLLECTBOBaHME KOTOPbIX TECHO CBA3aHO
C Ye/I0BEKOM W C HACENEHHbIMU MYHKTaMu

["eHeTMYeCKUi 3NeMEHT NMPOKapUOT, KOTOPbIA MOXET
nepemeLLaTbCs B APYroi y4acTOK XpOMOCOMbI, COXpaHss
KOMWIO 1N Ha CTapOM MeCTe 3a CYeT 3aKOAMPOBAHHOI0 B HEM
camoMm (hepmeHTa

Mepegaya reHeTMYECKOro MaTepuana oT OAHON 6akTepun K
[pYroi ¢ MOMOLLbIO BUPYCOB

depMeHT, ocyLLecTBAOWMIA cnHTe3 AHK Ha maTtpuue
PHK

M3mepeHme XU3HEHHO eMKOCTM Nerkux
MbILLLa, My4YK KOTOPOIi UMEIT LMPKYsapHoe (KpYroBoe)
Hanpas/ieHne

CyLecTBOBaHMe HECKONMbKUX hopM ocobGeit B monynsauum
KaKoro-nm6o B1aa, Pesko pasnnyaroLmMxcs no ToMy umm
VHOMY NpU3HaKY

Buabl pacTeHUI 1 XKMBOTHbIX, COXPaHWBLUMECS OT
MCUE3HYBLLMX, LUMPOKO PacrpOCTPAHEHHBIX B MPOLL/IOM

thnop n hayH

YacTb 4. PelunTe 3agaun. PelieHuns odopmnsaiite pasdopumso!

1

PogoncuH
MNapTeHokapnusa
Mepra

[MaHTbI

HeoTeHusa
CuHaHTpOnbI

TpaHcnosoH

TpaHcayKums

PeBepTasa,
obpaTHas
TpaHCcKpunTasa
CnimpomeTpus
CuHkTep

Monnmoppusm

PennkThbl

(3 6anna).OTBeT: yMeHblUMTCA(L16). Tak kak B 0,8MpacTBope pasmepbl He

M3MEHUUCh, 3HAYNT 3TOT PacTBOp - M30TOHMUYecKNii (16). IMpacTBop UMeeT
6O/MbLUYI0 KOHLUEHTPaLMo, a 3HaUUT GOMblLee OCMOTUYECKOE AABNEHWUE U COCYLLYIO
cUny. T.e. IBNSeTCS rMNnepTOHNYECKMM MO OTHOLIEHWIO KPaCcTUTEeNbHOM TKaHU.
Bopga no rpafueHTy BOAHOrO NOTEHUMana BbIXOAUT U3 KNeTOK TKaHW B pacTBop,
KNeTKW TepstoT Typrop, An1Ha KyCOYKOB yMeHblnaeTcsi(16).

2. (4 6anna, no! 3a geiictene). OTBeT: 1,3(3)M2

3. (4 6anna). OTBeT: HAa TUTpoBaHMe Konbbl Ne2( 16). MNpwn AbixaHUM CEMSH BblAensieTcs
YINEKUCIbINA Fa3, KOTOPbIiA CBS3bIBAeTCA C rnapokecngom bapms( 16). Tak kak
MHTEHCUBHOCTb [bIXaHWsi MPOPOCLUMX CEMSH BbilLe, OHU BblAenstoT 6o/blue COr.
60nblue 6apuTa CBA3LIBAETCA, MEHbLUE €ro 0CTaeTCa Ans peakuyum ¢ kucnoToi( 16). B



Kon6e No2 MHTEHCMBHOCTH [blXaHWsi HEMPOPOCHLLX CEMSH'MeHbIVe. MeHbLLUEe 6apuTa
cBA3bIBAETCA, 6OMblUe OCTaeTCs npearnpyeT € KUCcnoToin(l6).

4. (4 6anna) OTBeT: AA. 4Aa, aa - No 16 3a Ka>KbliA Tun cnop 1 16 3a npasuabLHOe
COOTHOLLEHVe, eci NOKa3aHo Kak NnocunTaHo.

5. (6 6anna, no 2 3a BONpoc)
Bonpoc 1.46 kr AT® B cyTKW.
Bonpoc 2. 28,41 (gonyckaeTcs OKpPYrfieHue).
Bonpoc 3. 1607060poT0B

6. (9 6) Mo 16 3a pecTpMKTasbl 1 pasmepbl

Kapta
Smal Sma 1l Bglll Pvull
+ I I +
2 6 3 3 4

7. (8 6annoB).Mo 16 3a Kaxxaoe aencreme
OTBeT: 26,8%

8. (6 6anno.). Mo 16anny 3a reHOTUMNbI POANTENEN, 3a FramMeTbl, 38 FEHOTUN pebeHKa K
pacuer.
OT1BeT:3,75 %

9. (5 6annos) Habnogaemoe paciienneHme- 12:3:1, 3Ha4MT UMEET MECTO TaKoe
B3aMMO/AENCTBME TEHOB KaK AOMWHAHTHbIM anucTas- 16
P AaBB AaBB - 16

ben. ben.
F 9 A-B-; 3 A-BB;3aaB-; laaBB

ben. XKent. ben.  3en.

P AaBB aaBB - 16

ben. 3en.
F AaBB -6en. AaBB - XenT.; aaBB - 6en.; aaBB- 3e. -16 , 6enble - 50%-1 6

OTBeT: 6e/ble TbiKBbI NPOLINOro roga- AaBB, M0OXHO- 50%.

10.(7 6annos). OTBeT:
Bonpoc 1 TvmMmnannoBeliA, T.K. OH BX0AMT Tonbko B AHK. (0,56)
Bonpoc 2. B S-nepuoge - (0,56)
Bonpoc 3. MOXHO npefnonoXuTb, Y4To S-nepuog 3aHumMaeT 30% OT NPOTSKEHHOCTM
BCEro KMeTovyHoro umnkna-(16)
Bonpoc 4. T.K. MeyeHbIli TUMUAWH BK/IOUAETCA TONbKO B S-Mepuoj, To, YTO ero Bce
eLle HeT B JeNAWMXCA KNeTKax, 03Ha4yaeT, YTO OHM eLle He BCTYNWIWU B MUTLL, T.e. OT
S nepuoga o MmTo3a 6onblue ABYX YacoB - (16)
Bonpoc 5. B2-nepnog, T.K. NepBbIMU B MUTO3 BCTYNAKOT KETKMW, KOTOPbIE B NEPUOL
MeYeHnsi HaxoauNNchb B KOHLe S-nepuoga. Beiog: G2- 4 yaca -(16)



Bonpoc 6. 3Tu fenswmnecs KIeTKW NpeacTasnstoT coboi foYepHMe KNeTKH,
npoucxoaaLlmne oT Tex MaTepUHCKMX, KOTOPbIe BKIKOUMAN METKY, Hax0AsCch B MOMEHY
pobasneHns 3H -TummnanHa B S-nepuoge. 3T MaTepPUHCKME KNETKU pasfefiniunck, a
3aTeM MpPOLLIN Yepe3 BTOPYIO MHTepasy v BCTYNUAW BO BTOPOe AefeHune, TO ecTb
npogenanu OAuH MOJHbLIA LMK U YacTb cnegytowero, 20 4acoB - NPOTSXKEHHOCTb
BCEro Kneto4yHoro ywiwa-(16)

Bonpoc 7. MojgeanTe MTOMM 3TOr0 3KCMEpUMEHTA: HapuCyiiTe CXeMy BCex CTaauit
KNeTOYHOro UMkna. PaccumTaiTe NpoAo0IKITENbHOCTb 3TUX CTagui, ucxoas n3
[aHHbIX 3KCnepuMeHTa, (NpuBeaMTe X0 pacyeTOB) ¥ NOANULIATE MUX HA BaLLel
cxeme. 20 Y- BeCb UuKn, Torga S-nepuog - 310 30% o1 20 4, T.e. 64 G2 - 4 vaca, M
- 2vaca, Torga Gl =20-6-4-2 =84 ( 16) 3a BepHYH CXeMY CO BCEMW CTagusiMn
N ANNTENbHOCTbI0) 16).

11 (7 5 6anna)

MauveHt  TMon (u MporHo3 Hannumsa 3ab6oneBaHWs y NaumeHTa v ero getei |
060CHOBaHME).
MaumeHTtl >KeHwmHa 0,56 Hopma 0,56, HO y fieTeli BO3MOXEH Nepexof B

COCTOsIHMe npemyTauumu 0,56
MaumeHT2 >KeHwmHa 0,56 Hopwma 0,56

MaumeHT3 KeHLmHa- Hopma 0,56
romo3urota 0,56
nnn my>xumHa 0,56

MauveHT4 >KeHWMHa- CuHgpom MapTuHa-benna 0,56
romosurora 0,56
nn my>xumHa 0,56
MaymeHt5 >KeHwwmHa 0,56 Hopwma, Tak Kak ecTb HopMasibHaa konus reHa 0,56
Ho BO3MOXHO MPOsiBNEHNE ABUTaTeNbHbIX PACCTPONCTB
MpY MHaKTUBaLMW HOPMaSIbHOM X-XPOMOCOMbI B
KneTkax mosra 16

12.(10 6annos, no 26 3a LOPOXXKY)

Hopoxka [lopoxka [opoxka J[opoxka [opoxkka
1 2 3 4 5
72000 u1 O/ HeT
72 000 24000 6enka, 54000 72000
nycras

Macca
6enka, Aa



