PelnieHre TpyaHbIX
3aiaHuu EI'D 1o
OMOJIOTUMU.

[aBpunosa TaTbAHA ButasnbesHa,
yunutenb buonormnm Boicwen Kateropumn MBOY
[leyepckaa CLU
CmoneHcKoro panoHa CmoneHcKkom obnacty,




OcHOBHble BONPOCHI

= 0o1mMe MeToAN4YEeCKHE NOAXO0AbI K

pelieHr0 0MOJOTUYECKUX 3a/1aY.

" AJII‘OpI/ITMbI pelieHnd 3a4d49 Ppa3JIM9HbIX

THUIIOB.

* OcoO6eHHOCTHU OLleHHBaHU4 3aJlaHHHU C

pPa3BEPHYTbLIM OTBETOM.




PesysbraTh! EI' o 6uosioruu 2023. YacTs 2.

CpegHuin %
BbINO/IHEHUA

o
Ne YpoBeHb
3a/aHuA IIpoBepsiemble 3j1eMEHTBI COACPKAHUS / YMEHHUS CJIOKHOCTH
3a1aHuA

MpumeHeHne BUONOTMYECKMX 3HAHMIN B MPAKTUYECKUX Mn 41,69
CUTYaUMAX, aHANNU3 SKCNEePUMEHTANbHbIX AaHHbIX

MEeToA0N0rA

3KCNepMMeHTa)

anIMEHeHVIe 6MONOrNYECKUX 3HAHUI B NPaKTUYECKUX B 22,13

CUTYaUMAX, aHaIM3 SKCNEPUMEHTA/IbHbIX AAaHHbIX
(BbIBOAbLI NO pe3ynbTaTam 3KCNepUMEHTa M NPOrHO3bl)

3agaHue c n3obparkeHnem 6MONOrMYeckoro obbeKTa B 28,89

O606uweHne N NPUMEHEHNE 3HAHUIN O Ye/IOBEKE U B 20,89
MHoOroob6pasnu opraHnM3mMoB
16,76

N
~
(v o)

O606uweHne n npumeHeHne 3HaHU No obuen buonornu
(KneTke, opraHM3my, 3BOJIIOLLUM OPraHUYECKOro Mmnpa u
3KONOrMYECKNX 3aKOHOMEPHOCTAX) B HOBOM CUTYyaLUK

PeweHne 3aga4 No UMTOIOTNM HA NPUMEHEHNE 3HAHUN B B 27,87
HOBOW CUTYyaLU UK
PelwweHue 3a4a4 No reHeTUKe HA NPMMEHEHME 3HAHMI B B 25,47
HOBOW CUTYaLU MU




YTo cyuTaTh yCriexomM Ha 3K3aMeHe?

* Ycnex yyallerocs — 3To NOATBEPXAEHMEe ero ycneBaemocTu 3a
BeCb nepuog obyyeHuna npeamety «buosorua» B xoae caavm

3K3aMeHa.
[MpaBUAbHO OLEHUBATL MpoBOAUTb LieeHanpPaBAEHHYO

oby4atoLmxcs NoAroTOBKY




CsiaraeMble ycliexa B peLleHUH @
3agaHuu KM EI'3 no 6uosioruu

* OcBoeHMe NoNHOro obvema 3HaHUU, yMmeHul Nx
MPUMEHUMb B HOBOU CUTYaLUN.

* OCBOEHME yMeHUA UHmMe2pupo8ams 3HAHUA,
MCMNOMb30BaTb MeXKNnpeameTHble CBA3MW.

* OcBOEHUE YMEHUA MHO20aCNEeKMHO20 pacCMOMpPeHUS
0b6vekmos u npoyeccos (CTPYKTypHO-
bYHKUMOHANbHbIN, 9BO/IIOLUOHHbIN, 3KONOTUYECKUIA).

* OcsoeHue aa120pUMmmo8 BbINMONHEHUA Pa3HOro BMAaa
3alaHuA.

* N3yyeHue mpebosaHuUl K OUeHUBAHUIO
onpeaeneHHoro Bnaa 3agaHus.




DyHKIIMOHAJ/IbHAsA TPAMOTHOCTh

OcBoeHMe TEKCTOB BMONOIrMYECKOro CoaepKaHnsa N NPUMeHeHMe
6a30BbIX eCcTeECTBEHHOHAYYHbIX 3HaHUU (YumamenbcKas u
ecmecmeeHHOHAy4YHaA 2pAMOMHOCMb)

MpumeHeHne maTteMaTUYECKUX MOHATUM U aITOPUTMOB, TOTUYECKUX
NENCTBUM B KOHTEKCTE eCTeCTBEHHOHAY4YHOro coaepKaHums
(Mamemamuyeckas epamomHocms).

BnageHne metogammn Hay4yHOro No3HaHUA: NpoBeAeHUE
HabnoaeHUN, BblABUXKEHME TMNOTES, NIAHUPOBAHME
3KCNEepUMEHTa 1 NpoBedeHne U3MEPEHUIN, aHANN3
pe3ynbTaToB (ecmecmeeHHOHAY4YHAA 2pAMOMHOCMb)

Mcnonb3oBaHMe TEKCTOB, 3a4aHWNI, TPebyoLmnX
TBOPYECKOro noaxoaa, HecTaHAaPTHbLIX, OPUTUHANbHbIX
naen (KkpeamuesHoe moiwineHue).




JTanbl peleHnsa 3a4au 5

Karkaaa bmonornyeckana 3ajgaya COCTOUT U3 TaKMX OCHOBHbIX
yacTeu:

¢ ycnoBume 3a4a4un

* BOMPOC, Ha KOTOPbIN HEOBXOAMMO AaTb OTBET.

Kpome 3Toro, B Heit 06A3aTeNIbHO ecTb onpeaeseHHasa cucTema
B3aMMOCBA3aHHbIX 918MEHTOB. XapaKTep 3TUX CBSI3EN U
onpeaenaeT CTPYKTYPY 3aa4M U cnocobbl ee peLleHus.

B npouecce peweHua 3a4a4u BblAeNAOT onpeaeneHHble 3Tanbi.

v  AHanus 3a4a4un, BblABAEHNA TOTO, YHTO AAHO U YTO HaﬁTM, Ha Kakune
BOMPOCbI HYXKHO MNOJZIY4NTb OTBETLI.

v’ Mouck cnocoba peLueHua 3agaun.
v PelweHne 1 opopmaeHme 3agauu.
v/ MpoBepKa 1 oTBeT.

KOHTpO!’Ib N oueHKa, CONoCtaB/ieHUNe C 3TaJ/IOHOM OTBETa.



JiInHmna 22

e Tun 3a0aHUA: NnpUMeHeHne BUONOTrNYECKNX 3HAHUM
N YMEHUN B NPAKTUYECKUX CUTYaLUAX, aHaNN3
3KCNEePMMEHTaNbHbIN AaHHbIX ( MeToa00rUA
3KCNEePMMEHTA)

* [losbiwEeHHbIU ypOBeHb.

* J/IeMeHTbl CoOAepPXKaHuMA: BCce pa3aennl buonornm
(K3C no Kogndunkatopy 1.1-7.5).

* ToeboBaHMA K YPOBHIO MOATOTOBKMK (MO
KoanPpuKaTopy): 3HaTb U MOHMMATb METOAbI
HAY4YHOrO NO3HaHUA, yMeTb 0O BACHATDL U
aHa/IM3MPOBATb IKCNEPUMEHTA/IbHbIE AAHHbIE.




Ocob6eHHOCTH OLIeHUBaHU 3aJaHUY JIMHUU
7

* B 3apaHuax aTton amHmnm 8 2023 roay npu
HEeNO/IHOM OTBETe, BK/tO4YatoLWem TO/IbKO OANH
NepBblN 3N1EMEHT: YKa3aHbl obe nepemeHHble,
WNWN r1pasusibHO ChopmMynuposaHa Hynesas
2urnomesa 3a oTBeT BbicTaBnanca 1 6ann.

* B 2024 roay y*e HeT TaKoro yka3aHua n anA
noay4yeHms ogHoro 6anna Heobxoanmo
NPUCYTCTBUE 08YX 371eMEHMOB OTBETA.




3agaHue JIMHUU 22. HysieBad rumnoresa

YYEHbIN NPOBEN SKCMEPUMEHT CO B3POC/bIMU AOMOBbIMU Mbitamu (Mus
musculus). [1na 3Toro oH KOpMKUA NX B Te4eHne 14 aHen nuuLen, CONEHOCTb
KOTOpPOM NpeBbllWwasia HopmaabHyto B 1,2 pa3a. B TeyeHue Bcero nepmoaa
HabNAEHMNA OH U3MePAJT MAcCy Tena Mbillen. MNonyvyeHHble AaHHble
npeacTaBseHbl Ha rpaduke.

KaKkyto HyfneByto rmnoTtesy cmor cpopmynmpoBaTb UCCeaoBaTe b Nnepea
MOCTaHOBKOM aKcnepnmeHTa? O6bACHUTE, NoYemMy A5 SKCNEPUMEHTA
MCNO/Ib30Basiacb rpynna Mbillen, a He ogHa 0cobb. MNoyemy pesynbTaThl
3KCNepMMeHTa MOryT ObiTb HEAOCTOBEPHbIMU, €CAIN COCTaB KOPMa B pa3Hble
[HW Pa3nnyanca, Ho cteneHb CONEHOCTU COXPaHANach?

*Hyneeas 2unomesa — npuHumaemoe o
YMOYAHUK r1PeodnonoxeHue, Ymo He
cywiecmesyem c8a3uU Mmexcoy 08yms
HabaooaembiMu cobbimuamu, heHOMeHamuU.
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3agaHve JIMHUU 22. HysieBad rumoresa

YUYEHbIN NPOBEN 3KCMNEPUMEHT CO B3POCAbIMMU
AOMOBbIMU Mblwamu (Mus musculus). lns aToro oH
KOpMWA X B TedeHue 14 aHen nuuwen, CONEHOCTb
KOTOPOW npeBblwasia HopMmanbHyto B 1,2 pa3a. B
Te4yeHue BCero nepuoaa HabnoaeHs OH U3MepAan
Maccy Tena molwen. NoayyeHHble AaHHbIE
npeacTaBneHbl Ha rpaduke. —

KaKkylo HyneByto runotesy cMmor cGopmynmpoBaTb
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nccnenoBaTenb nepes NoCTaHOBKOM aKCNepUMeHTa? o 2 4 6 8 10 12 14
Ob6bACHUTE, NOYEeMY A8 SIKCNEepPUMEHTA Hene orenepaierTa
MCNONb30BaNACh rPyNNa Mbillel, a He 0fHa 0Ccobb.

Moyemy pe3ynbTaTbl IKCNEPUMEHTA MOTYT ObITb - Bonpocbl

HeaoCTOBEPHbIMU, €C/ZIN COCTAaB KOPMa B pPpa3Hble AHU
Pa3/1Myanca, Ho cTterneHb COIEHOCTHU COXpaHFU'IaCb?

—

1) HyneBaA rMNoTe3a — Macca *XMBOTHOTO (Macca Mblllel) He 3aBUCUT OT COIEHOCTM MUK (BpEMEHMH,
B TEYEHME KOTOPOro MbILLEN KOPMUAU CONEHBIM KOPMOM);

2) UCnonb3oBaHMe rpynmnbl Mblllel NoBbIWAET A4OCTOBEPHOCTb pe3y/bTaTa (M03BONAAET YMEHbLINTD
MNOrpPeLHOCTb U3MEPEHMSA)

Un

2) ucnonb3oBaHMe rpynnbl Mblller UCKAOYaeT BANAHUE UHANBUAYANbHON M3MEHYMBOCTU Ha
pe3ynbTar;

3) pa3Hble KopMa MOTyT MO-Pa3HOMY BANATb HAa MPUPOCT MACCbl MblLIEN (MOTYT MUMETb Pa3/INYHYIO
KaJIOPMMHOCTb; MOTYT YCBaMBaTbCA NO-pPa3HOMY);

4) 3aBUCMMOCTb MEX QY Maccoi Tena U CONEHOCTbIO KOPMaA He yAacTcA YCTaHOBUTb B ABHOM BUAE.




OTBET BKJIIOYAET B ¢e0s BCE Ha3BAHHbIC BbILIC JIEMEHTbI 3
H HE COACP/KHUT OHOJIOrHYECKHX OIHOOK
OTBET BKJIIOYACT B ¢€0S TPH W3 Ha3BAHHBIX BBIILE 3JIEMEHTOB, KOTOPbIC HE

PaboTa yyeHuKka e
OTBeT BKIIOYACT B cc0d /1Ba W3 Ha3BaHHbIX BBILIC YJICMCHTOB, KOTOPbBIC HC 1

COACpKaT OHOJIOrHYECKHX OIIHOOK.

(8]

Bce HHbIE CHTYAlHH, HE COOTBETCTBYIOILHE MPaBHjIaM BbICTaBaeHHS 3,2 H | 0
Oayna
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Makcumanvuviu 6ain 3

Moll bt Mow poagplbmolm  Sterepunlierime,
3) W Cotrdld oyl | ko w mw,m._l_
Buusmb Mo fowurerdle Ut gulletrbutorie MaocHe moua
ML,

Coaepkanne BepHOIo 0TBETa H YKA3AHHA M0 OLeHHBAHHIO

(JonycKawTcd HHbIE GOPMYIHPOBKH OTBETA, HE HCKAKAILHE €ro cMbIc/a)
DEeMEeHThI OTBETA:
1) HyneBas rumoTe3a — Macca KHBOTHOTO (Macca MBILIEH) HE 3aBHCHT OT

OueHka -1 6ann CONEHOCTH MHIIH (BPEMEHH, B TEYEHHE KOTOPOT0 MBIIIEH KOPMUITH CONEHBIM

KOpMOM);
2) HCTIONB30BAHHE TPYNIBI MBILIEH MOBLILAET JOCTOBEPHOCTE PE3ynbTaTa
(Mo3BONSET YMEHBIINTD NOTPELIHOCTD H3MEPEHHA)
HIIHN
2) HCTIONB30BaHHE TPYNIBI MBIIIEN HCKIIOYAET BIHAHHE HHIHBHIYAIbHOI
H3IMEHYHBOCTH Ha PE3yNbTaT,
3) pa3sHble KOpPMa MOTYT NO-Pa3HOMY BIHAThL Ha MPHPOCT Macchl MbILIEi (MoOryT
HMETh PA3IHYHYIO KAIOPHHHOCTh, MOTYT YCBAHBATLCH [O-PA3HOMY ).
4) 3aBHCHMOCTb ME/1y Maccoil Tela H CONEHOCTBI0 KOPMa He yacTcs
YCTAaHOBHTE B ABHOM BH/IE.




3afaHve JIMHUU 22. OTpullaTeJIbHbIM KOHTPOJIb.

JKcnepumMeHTaTop M3y4dan ocobeHHoCcTn pmnsmonornm cobak. na sToro oH
nomeLan rpynny cobak B Kamepy ¢ Ba*KHOCTbo 50% mn co3gaBan B Kamepe
OT/INYHble oT onTumyma (18 °C) TemnepaTtypHble ycnosus. [ony4yeHHble
pe3ynbTaTbl NpeAcTaB/ieHbl B Tabauue.

KaKas nepemeHHas B 3TOM 3KCNepumMmeHTe byaet He3aBMcMMOM (3aaBaemon
3KCMEePMMEHTATOPOM), @ KaKaa — 3aBUCUMOM (M3MeHAOWENCA B
aKkcnepmumeHTe)? Kakme ABa yc/10BUA A0/KHbI BbINOJIHATLCA NPU NOCTAHOBKE
OTPULLATE/IbHOrO KOHTPONA™ B 3TOM aKcnepumeHTe. C KaKou Lesbto

HEeobXoAMMO OCYLLECTBNATb TAKON KOHTPO/b? * OmpuUYamesnbHbIil KOHMPOAL — 370

IKCNepMMeHTa/IbH bIn KOHTpPOJ1b

TeMmeparvpa. °C UacToTa OpIXaHud codak, BI0OX0B/ MHH. ( ) o
patypa. Cobaxra | Cobara 2 Cobaka 3 Cobaxa 4 Cobaka 5 onbIT), NP KOTOPOM U3yHaeMbIN
0 34 38 37 36 38 0ObeKT He noasepraeTtcAd
25 150 140 180 158 164 9KCNepuMeHTaIbHOMY BO34ENCTBUIO
33 337 400 385 340 315 C COXpaHeHMnem BCeX OCTaJibHbIX

dNeMeHTbl oTBeTa:

YCNOBUMN.

1) Heé3aBUCMMaA (3a,u,aBaemaﬂ 3KCﬂepMMeHTaTOpON\) nepemeHHaa — Temnepartypa B Kamepe; 3aBMCMaA

(M3MeHsatoWAancs B SKCNepPUMEHTE) — YacToTa AblXxaHWUA cobaKkmn (KONNMYECTBO BAOXOB B MUHYTY) (401KHbI ObITb
yKa3aHbl 06e nepemeHHble.);

2) U3MepPUTb YaCTOTy AbIXaHUA Yy cObaK Npu onTUManbHoOM (GUKCMPOBAHHOM) TemnepaType (Npu TemnepaTtype
18 °C);

3) ocTasibHble NapaMeTpbl OCTaBUTb 6€3 U3MEHEHW;

4) TaKoM KOHTPO/b MO3BONAET YCTAHOBUTb, A€NCTBUTENBHO /I U3MEHEHME TEMMEPATYPbl NPUBOAUT K
N3MEHEHMIO YacCTOTbl AbIXaHWUA Yy CObaK,

Un

4) TaKo KOHTPO/1b MO3BO/AET NPOBEPUTb, HACKONIbKO U3MEHEHMS B YAcTOTE AbIXaHMA cobaK 06yCcnoBAEHbI
daKkTOopamMu, He CBA3AHHbIMU C U3MEHEHMEeM TeMNepaTypbl OKPYKatoLWwen cpeabl.




PaboTa yyeHuKa
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Goggicicrbeen

Baninl
HekoHKpeTHO! )
LIS Y A . - . .. . . .
fEMeHThI OTBETA:
1) HezaBHCHMad (3a1aBaeMas IKCIIEPHMEHTAaTOPOM ) EPEMEHHAs — TEMIEpaTypa B
KaMepe; 3aBHCHMAd (M3MEHAIOIIAACA B IKCNEPHMEHTE) — 4ACTOTA AbIXaHNA cobakn
(KOIHYECTBO BIOXOB B MHHYTY) (JoascHbr Gbimb ykasansl 00e NEpeMeHHbie.);
2) H3MEPHTH YacTOTY JAbIXAHHA Y co0aK NpH ONTHMAaNbHOI ((DHKCHPOBAHHOI)
TeMnepatype (npu TeMneparype 18 °C);
3) ocTanbHbIE NapaMeTphbl OCTABHTE O3 H3IMEHEHHI;
4) TaKoi KOHTPOIb M03BOJIAET YCTAHOBHTD, JSHCTBHTENBHO JTH H3MEHEHHE TEMIEPAaTypPhI
O UEHKa — 2 6af|f| d NPHBOIHT K H3IMCHEHHIO YaCTOThI IbIXAHHSA
y codakx,
WITH
4) TaKoi KOHTPOIb M03BOJAET NPOBEPHTh, HACKOIBKO H3IMEHEHHA
B 4acToTe ApIXaHHA cofak o0yc/loBIeHbl aKTopaMH, He CBA3AHHBIMH
€ H3MEHEHHEM TEMMEPATYPhl OKPYKAFOIIEH CPebl.
3a dOHO_THh‘mETbH}'JO HHQ&GP.I[(IHM}O, HE WMENVIO OMHOWEHUA
K eonpocy mdamm, Oanrel He HAYWCAAKMCA, HO 74 HATUYHE & Hell owubox chumaemea |
Gaar
OTBeT BEIIOYAET B ce0f BCE HA3BAHHLIE BRILIE JIEMEHTLI H HE COSPKHT OHONOrHYECKHX 3
OLIHOOK
OTBET BKAKOYAET B ¢€0A TPH H3 HA3BaHHBIX BBIILIE 3JIEMEHTOB, KOTOPBIE HE COMICPHKAT 2
OHOIOTHYECKHX OIHOOK
OTBeT BKIIOYAET B ce0d IBa U3 HA3BAHHBIX BhILIE 31EMEHTOB, KOTOPRIC HE COJCPKAT 1
OHOIOTHYECKHX OIIHOOK.
Bcee HHBIE CHTYALIHH, HE COOTBETCTEVIOLHE NPAaBHiaM BeICTaBacHHA 3, 2 1 | Danna 0
Marxcumansrsin dain 3




3aJlaHUus JIMHUU 24

* 3a4aHnNA AMHUKN 24 npeaycmaTpmMBatoT OTBETbI Ha
BOMPOCbHI B KOHTEKCTE M306ParKEHHOIO
bnonornyeckoro obvekTa (pparmeHTa).

* B 3a4aHMAX 3TON AMHUK TpebyeTca NPUMEHUTL
nmetomeca 3HaHMA M3 BCex pa3aenos yyebHoro
npeameTta buonornn ans onpeaeneHms
n306paxKEHHOro 06bLEKTA, 4acTo — ero
CUCTEMATUYECKON NPUHAANEKHOCTU U
obocHOBaHMA cBOero Bbibopa.




Ocob6eHHOCTH OLlIeHUBAaHUA 3aJIlaHUM
JIMHUMU 24 (paboTa C pUCYHKOM )

* B yKa3zaHMAX N0 OUEeHUBAHUIO Pa3BEPHYTbIX
OTBETOB Ha 3a4aHuA 3TOU IMHUN MMEETCH
TpeboBaHMe.

* Echm B oTBETE HEBEPHO OonpeaenéH
n306paXKéHHbIN 06beKT (1M BCe YacTn 0ObeKTa),
HO MMEelOTCA BEPHbIE €ro XapakTeEPUCTUKN, OTBET
He 3acunTbiBaeTca U 6annbl He BbICTaBAAIOTCA.




[Ipumep 3ajaHusa JIMHUY 24

KaKana cTpyKTypa cepALua YyenoBeka 0603Ha4YeHa Ha pUCYHKe
BOMPOCUTE/IbHbIM 3HAaKOM? KaKoBa 0COHOEHHOCTb €€ CTPOEHUA U rae
OHa pacnosoxkeHa? B 4yém 3akntovaeTcs PyHKUMA 3TON CTPYKTYpbI? B
KaKMX COCTOAHUAX HaxoAMTCA AaHHAA CTPYKTYPa B MOMEHT CUCTObI
Kenyago4yKoB MU MOMEHT 00LWEeN Anactonbl cepaua’?




[Ipumep 3amaHudg JTUHUM 24

KaKkasa cTpyKkTypa cepaua YyesnoBeka 06o3Ha4yeHa Ha PUCYHKeE
BOMPOCUTE/IbHbIM 3HAaKOM? KakoBa 0COHOEHHOCTb €€ CTPOEHUA U rae
OHa pacnonoxeHa? B 4ém 3akntovaetTca GyHKUMA STON CTPYKTYpPbI? B
KaKUX COCTOAHUAX HAaXOAUTCA AaHHAA CTPYKTYPA B MOMEHT CUCTO/bl
YKeslyJ04YKOB U MOMEHT 00LWEN AMacTonbl cepaua’?

dnemeHTbl oTBeTa:

1) TpéxcrtBopyaTbii (TPMKyCNUAaNbHbIN) KNanax;

2) MMeeT TpU CTBOPKMY;

3) pacnonoxKeH mexkay npasbiM nNpeacepamem u
NpPaBbIM }Kenyao4KoM;

4) npenaTcTBYeT 06paTHOMY TOKY KPOBU B
npeacepauve;

5) B MOMEHT CUCTO/Ibl }KeNYyJ04YKOB KNnarnaH 3aKpbIT;

6) B MOMEHT 0bLLEN ANACTONbI KNanaH cepala

OTKPbIT.
3a donosnHumMenbHy UHGOPMAUUO, He UMEWYH OMHOWEHUA K
sonpocy 3a0aHus, 646l He HAYUCAAIOMCA, HO 30 Hasau4Yue 8 Heli
owubok cHumaemca 1 6ann




[IpuMep 3a1aHus JIMHUU 24

* Ha cxeme n3obparkeHbl Ha4a/ibHble CTaAUN PA3BUTUA
ABYAO/IbHOrO PacTeHMUA C MOMEHTA ON10A4A0TBOPEHMUA.
Ha3oBute 06beKTbl, 0603Ha4YEHHbIE HA PUCYHKe BykBamu A u
5. HazoBuTe CTPYKTYPbl CEMEHU NOKPbLITOCEMEHHbIX PAaCTEHUN,
pa3BuBaroWMeca n3 y4yactkos 1, 2, 3. Kakyto dyHKUMUIO
BbINO/IHAET TKaHb, 0Opa3ytoLaa CTPYKTypbl 1 n 27




[IpuMep 3a1aHus JIMHUU 24

* Ha cxeme n3obpaxeHbl HayanbHble CTaann Pa3BUTUS ABYA0/IbHOMO
pacTeHnA C MOMEHTa ONJ1I0A0TBOpeHUs. HasoBuTte o6bEKThI,
0b603HayeHHble Ha puUcyHKe bykBamu A n b. HazoBuTe CTpyKTypbI
CEMEHU NOKPbITOCEMEHHbIX PaCcTEHWI, pa3BMBatOLLMECH U3 Y4ACTKOB

1, 2, 3. KaKkyto GyHKUUIO BbINOAHAET TKaHb, 06pa3ytolan CTPYKTYpbl
1n2?

DNeMeHTbl OTBeTa:

1) A —3urora;

2) B —3apoabiw (3apoapbill cemeHun);
3) 1 — 3apoabiieBan no4eyka
(BepxyLLUeYHasaA MepucTema; KOHYC
HapacTaHua);

4) 2 — 3apoapllleBbi KOPELLOK;

5) 3 — cemanonu (3apoapbiueBbie
JINCTbA);

6) neneHune Knetok (andpdepeHumayms
TKaHen).




[IpuMep 3a1aHus JIMHUU 24

* Ha cxeme n306paKeHbl Ha4asibHble CTaAMWN PA3BUTUA ABYAO/bHOIO PACTEHUA C
MOMEHTA on1o40TBOpPeHUA. HazoBnTe 06bEKTbI, 0O03HAYEHHbIE HA PUCYHKE
6ykBamm A n b. HazoBuTe CTPYKTYPbl CEMEHWN NOKPbITOCEMEHHbIX PAaCTEHUN,
pa3BmBatomeca U3 y4yactkoB 1, 2, 3. KaKyto PyHKLMIO BbINOHAET TKaHb,
obpa3ytowana cTpykTypbl 1 n 27?

Cojep:aHlie BePHOT0 0TBETA H YKA3AHHA 110 OLeHHBAHHIO Baaabl
(MomycKarwTCs HHBIC (POPMYITHPOBKH OTBETA, HE HCKAXKAOIIHE €r0 CMBICIA)
DIIeMEHTR! OTBETA:
1) A —surora;
2) b — 3apoasim (3apoIbII CEMEHH);
3) | — 3apozblureBas NovyeyuKa (BepXylledHas MEPHCTEMA; KOHYC HapacTaHHs);
4) 2 — 3apozBILIEBbIii KOPEIIOK;
5) 3 — ceMATOH (3apO/IBILICBbIC THCTHA);
6) aenenne KIeTok (1uddepeHuHaLns TKaHeil).
3a dOHO_THHmETbH}’FO UH(;{'JGP.I!HI,{H}O, HE UMeUVIo OMHOWIEHUR
K gonpocy mdamm‘, Eﬂ.?.i‘b!' HE HAYHCAARMCH, HO 30 HATHYNE & HCI;' quﬁﬂ.’f
chumaemcs 1 banr

OTEET BEIIOYAET B ¢ce0d BCE HA3BAHHLBIE BBIIIE 3IEMEHTEI, 3
HE COASPIKHT DHOIOMHYECKHX OLIHOOK

1 6 ann OTBeT BKIIHOYACT B ce0f UeThIPE-NATh U3 HA3BAHHBIX BhILLIE 3CMEHTOB, KOTOPRIC HE 2
COJIEp#KAT GHOMOIHYECKHX OIIHOOK
OTBeT BKMOYAeT B ce0s TPH H3 Ha3BaHHBIX BBILIE [IEMEHTOB, KOTOPLIE HE COJIEp&KAT 1

OHONOTHYECKHX OIIHOOK.

WJTA Ykazano Gonee TPEX BEPHBIX IMEMEHTOB, HO HEBEPHO ONPEAEaEH 0JIHH 00BEKT
Bcee MHBIE CHTYALHH, HE COOTBETCTBYIONINE NPaBHIaM BeICTaBIeHNnA 3, 2 u | Oama. 0
MJIH Hesepho onpeaencHsl o0a 00beKTa




3agaHud JIUHUU25, 26 , v

* 3a4aHunA 4YaCTN 2 8bICOKO20 YPOBHA CNOXHOCTW.

* [lo ntoram EN3 2023 cambil HU3KUMN MPOLLEHT BbINOJIHEHMA 3a4aHUN 3TUX
JIVHUIA.

* 3adaHunAa AMHUK 25 HanpaBaeHbl HA NPOBEPKY 3HAHUN U YMEHU
3K3aMeHYyeMbIX MO pasgenam :

* BbnokK 4 «Cuctema n MHoroobpasme opraHMYecKkoro mmpa». 3agaHmna sTon
JIMHWW BbINOJIHAKOTCA XYrKe, YemM 3aaHNA OCTa/IbHbIX IMHUM YaCTK 2 MO
aTomy 610Ky. C 3agaHnAMKU IMHKMK cnpasaatoTca 7—-14%. OaHako 3a
oTAe/ibHble 3a4aHNA MakcuMmanbHble 3 6anna nony4yaroT He 6onee 2%
YY4aCTHUKOB.

* Bnok 5 «Yenosek n ero 340poBbe». ITU 3a4aHMA BbINONHAIOT B CpegHEM
9-24% y4acTHUKOB, NPU 3TOM MaKCUMa/ibHble 3 6anna nonyyatoT TO/IbKO
1-3%.

* 3a4aHus IMHUM 26 HanpaB/ieHbl Ha NPOBEPKY 3HAHUI U YMEHUI
3K3aMeHyeMbIX Mo pa3aenam no pasgenam:

* BA0OK 6 «9BONOUMSA }KUBOU NPUPOAbLI», MPOLEHT BbINOJIHEHUSA B CPEAHEM
15,5% (11-20%), a 3 6anna nony4atoT 0KoN0 4% 3K3aMeEHYEMBbIX.

* Bbnok 7. «3Kocuctembl 1 npucyLLne MM 3aKOHOMEPHOCTU». Pe3ynbtaTbl UX
BblNosIHEeHUA coctasaaT 10—-37%.

* 3a4aHus 3TUX IMHUIA coAepKaT HapAaay C OCHOBHbIMU U 3BPUCTUYECKME
BOMPOCbI, NpeAcTaBNeHHble B KOHTEKCTHOMN dpopme.




3agaHud JIMHUU 25, 26

* KoHmeKcmHsbie 3a0aHUA — 370 3aadaHUNA, coaepHaHNE KOTOPbIX
OTpaXaeT CUTyaunmn, 4aCto BCTpeHaroWneca B xXxU3HU.

* PeweHune Takmx 3aaa4 TpebyOT HE MOs1bKO 3HAHUU U yMeHUU, HO W
NPUMEHEHMNE UX B KOHKPETHOM cnTyauumn. O4yeHb YacTo ans
peLweHna Ton Uan nHou npobaemol TPebYOTCA 3HAHUA U3 PaA3HbIX
obnacrten.

* «HaTpeHMpoBaTb» OTBETAaM Ha TaKmMe BOMPOCbl HEBO3MOXHO,
NosTomy Heobxoanmo popmMmnpoBaTh y 0byYatoLMXCA HaOBbIKU
rno pabome ¢ cumyayuoHHbIMU, KOHMEKCMHbIMU,
3spucmMu4YecKuUMuU eonpocamu B 3aJaHUNSAX.

* [1na oTBETa Ha Takue 3aJaHUA HeAOoCTaTOYHO TONbKO
baKTUYECKMX 3HAHUN, HEOHBXOAUMO YMEHME MPUMEHATD
nmerowmeca sHaHua ANA aHaam3a n obbACHEeHUS
bUoNorMyeckmnx aBaeHuUMn.




ANropuTM OTBETA HA 3ajaHKSI [IOUCKOBOTO,
KOHTEKCTHOI'O XapakTepa (JIMHUU 26,27)

* BHMMaTeNbHO NPoYUTaNTe TEKCT 3aJaHUS, BblAEIUTE B HEM OMUCAHHbIE hakmoel,
COOTHEeCUTE NX C BUONOTMYECKUMMN NOHATUAMMU, 3aKOHOMEPHOCTAMU, onpeaenmnTe,
K KaKOMY pasaeny Kypca bMonormm oHo OTHOCUTCA: CUCTEMATUKA,
MUKpoburonorus, 6oTaHuKa, 30010rus, buonorms yenoseka.

* Ecnuv B 3aaHMM NPUCYTCTBYET cxema, rpadmk 1nbo Tabnmua, BHUMaTENbHO
N3y4ynTe AaHHble, B HUX cogepXKalimecs.

* Bbidenume chopmMynnpoBaHHbIe B TEKCTe 3a0aHuUA (Bonpocbl) B ABHOM 1Mb0 B
HessBHOM BMAe BOMNPOChI, pa3beputechb B UX CYTU.

* OTtBevyanTe Ha CCI)OpMYfIMpOBaHHbIe B 3a4aHUKN BOMPOCDHI NOCaAenoBaTte/ibHO U
MaKCMMaAJ/1IbHO DBSBéDHYTO, 3alNnunTe BO3MOKHbIE 3/1EMEHTbI OTBETA HA Ka)K,EI,bIIZ
M3 NOCTaB/1IEHHbIX BOMPOCOB.

> dopmynnpymnTe CBOM MbICAU KPATKO 6e3 NnLLIHKUX C/10B, 06A3aTeNbHO UCNONb3YyITe
B OTBETe buos102u4ecKkue mepmuHbsl, onupanTech Ha obwjebuonoauyeckue
MOHAMUSA U 3aKOHOMepHoCcMmu.

* Ecnn Bbl COMHeBaeTeCb B TOYHOCTU CBOEro OTBEeTa, NULLNTE C MOACHEHUAMMN.
CTapaﬁTer HE yAaNnATbCA OT TEMbI BOMPOCa, 0COOEHHO ec/iM COMHEBAETECH B
NnpaBnabHOCTHU CBOUX CY)Kﬂ,eHMI‘/JI.

N I'IpoaHanM3Mpy171Te CO34aHHblIe OTBETbI U y6epMTe noBTopPbl U HEACHOCTU B HUX.
* [lepeHecuTe NnonyyeHHblIe NOCNe pefaKkumm oTeeTbl B 6naHK / noJsie oTeeTa.




OCHOBHBIE NOAX0AbI K OLIeHUBAHHIO JIMHUH
25,26

* [Mpn oUuEeHMBAHMNM 3a4aHUN YYMUTbIBAIOTCA YKA3AHUA:
«Ob6BACHUTE NONYYEHHble pe3yabTaTbi» nan «OTeeT
NOACHUTE». ECn B OTBETE Yy4aCTHMKA HA KOHKpPEeTHoe
3aZlaHMe AaHO NMPOoCTO NepeyncaeHme NPm3HaKkos, Npu
3TOM HeT OWKNHOOK, HO OTCYTCTBYET NOACHEHME, TO 33
3aJjaHuMe BbiCTaBNAETCA TONbKO 1 6ann.

* 33 AONONIHUTENIbHYIO MHGOPMALMIO, HE MMEIOLLYIO
OTHOLLEHUSA K BONPOCY 3a4aHUsA, 6annbl He HAYNCAAIOTCA,
HO 3a Ha/inyme B Hen ownboK cHumaeTca 1 6ann.

* Kputepumn oueHmMBaHMs onpeaenatoTcs CTeneHbio
CNOYKHOCTU 331aHMNA N 3HAYMMOCTbIO 31€EMEHTOB OTBETa B
Ka*KJ0M KOHKPETHOM 3aJaHuM.

* B OAHOMN N TOWU XKe NNHNN KPUTEPUUN OLEHUBAHMA PA3HbIX
33 aHNN MOTYT OT/IM4ATbCA. [
N

.
/"\/iy
JN"

\ 4 . -




[IpriMep 3agaHUsA IMHUU 25

* MopaBnatowee O6ONbWKNHCTBO B3POCAbIX aMdUOUIM  HacenAaeT npPecHble
BoAoEémbl. OaHAKO HekoTopble amdpubum moryt obutaTtb B CONEHbLIX
Bogoémax. Hanpumep, nAarywka Kpaboepn (Fejervarya cancrivora) moxket
HEKOTOpOEe BpPEMS HAXoAMUTbCA B MOPCKOM BoAe. Kak npu nepexoae NAryLKu
N3 MPECcHOM BOAbl B MOPCKYIO Y HEE U3MEHUTCA KOHLEHTPaLUA MOYEBUHbI B
KPpOBU, 06 bEM MOYM U MHTEHCUBHOCTb peabcopbunm Boabl B noykax? OTeeT
NoACHUTE.

dnemeHTbl OTBeTa:

1)  KOHUEHTpauuAa MOYEBUHbLI B KPOBU YBENNYUTCS;

2) 06BEM MOYM YMEHbLUUTCSA;

3) NHTEHCUBHOCTb peabcopbumm Boabl B MOYKaX
YBENNYUTCS;

4)  KOHUEHTpaALUWA CoNer B MOPCKOW BOAE BbllUE,
4YemM B NpecHon (MopcKaa BoAa rMNepToOHNYHA);

5) Bopaa byaeT BbIXOAUTb U3 TeNa NATYLIKAN B
pe3ysbTaTe 0CMOCa;

6) npu nepexoae B MOPCKYIO cpeay Y NArywkKn oyger
YMeHbLLATbCA BblaeneHue Boabl (CHU3UTCA PUCK
00e3BOMKMBAHMSA OPTraHN3Ma). "OTseT BiIoUacT B ccBA Bec HAIBANHMC BHIIC HICCHTH 1 He COACPRHT 3

OHOTOTHYECKHX OITHOOK
OTBET BKMOYACT B ¢c0A YCTRIPE-IATE H3 HA3BAHHBIX BbIIIE 3IEMEHTOB, KOTOPLIC HE 2
coJIcpiKaT 0HOIOTHYSCKHX OLIHOOK
OTBeT BKMOYAET B ce0f TPH H3 HA3BAHHBIX BBIIIE 3EMEHTOB, KOTOPhIE HE COJEP&KAT 1
OHOTOTHYECKHX OITHO0K
Bee HHBIC CHTYAIIHH, HE COOTBSTCTBYIOLING MPABHIIAM BRICTABNCHHA 3, 2 1 1 Hanna 0

Maxcumansusiii Hain 3




[IpriMep 3aaHus IUHUU 25

B 3aBMCHMMOCTM OT CTPOEHUA CBOEN MOJIEKY/bI AbIXaTe/IbHbIN 6enoK
remornobmuH MOXKeT MMeTb Pa3/INUYHYIO CTENEHb CPOACTBA K KMUC/0pOoAy, TO
eCTb Pa3/IMYHYO CNOCOBHOCTb NPUCOEAUNHATD KUCNOPOA K
}enesocogeprkalemy remy. YHem meHblle CPOACTBO remorIobmnHa K
Kucaopoay, Tem measieHHee KPOBb CBA3bIBAET KUCNOPOL U3 BHELLHEWN
cpeabl. Kak pasnnyaeTca cpoactso remorniobmHa K KUcnopoay y
BbICOKOIOPHbIX JlamM, B OTIM4Me OT Bepb1t0a08, 0OUTAIOLLNX B CTEMNAX
MoHronmu? OTBeT aprymeHTupymTte. Kakme napameTpbl GOPMEHHbIX
3N1eMEeHTOB KpoBM 0becneymBatoT eé KUCNOPOAHYI0 EMKOCTb (CNOCOBHOCTL
HACbIWATbCA KUCAOPOAOM) Y PA3IMYHbBIX FPYNN NO3BOHOYHbIX *KUBOTHbIX?

dNemMeHTbl OTBeTa:

1) cpoacTBO remornobuHa K Kucnopoay bonblie y BbICOKOrOpHbIX 1am (MeHbLLe y
BepbtoaoB);

2) KOHUEHTpPaUMa Kucnopoaa (napumnanbHoOe AaBNEHUE) B YC/IOBUAX BbICOKOrOpbA HUXKE,
yem B ctenax MoHroanm (KoHUeHTpauua Kncnopoaa B ctenax MoHronnm Bbile, Yem B
YCNI0BUAX BbICOKOrOpbs);

3) KOIMYECTBO 3PUTPOLMUTOB;

4) Hann4yMe Uam oTcyTCTBME AApPa B apuTpoumTax (popma spUTPOLUTOB);

5) pazmep 3pUTPOLIUTOB;

6) KonnyecTso (KOHUEHTpauUmA) remornobuHa (B aputpoumnTax).
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1 6ann

Cojepikanne BEPHOT0 0TBETA H YKA3AHHA N0 ONeHNBANHIO (IOMYCKAIOTCA HHBIC
(opMyIHPOBKH OTBETA, He HCKAKAIOLINE €10 CMBICTA)
DIIEMEHTBI OTBETA:

1) cpoAcTBO reMOrI0GHHA K KHCI0POy GObIIC Y BRICOKOTOPHBIX 11aM (MCHBIIE Y

BepOMI0I0B);
2) KOHIEHTPAIs KHCIOPoa (MaplHATBbHOE 1aBIEHHE) B YCIOBHAX BBICOKOTOPBS HITKE,
4eM B cTensax MOHromHH (KOHUEHTPALHA KHCIIopoia B cTensx MOHTO/MH BhILIE, YEM B
YCIIOBHSAX BBICOKOTOPBA);

3) KOJIMYECTBO IPHTPOLNTOE;

4) HaZM'MHE HIH OTCYTCTBHE AAPAa B IPHTPOLHTAX ((pOpMa IPHTPOLIMTOR);

5) pa3Mep 3pUTPOLHTOR;

6) KonHYEeCTBO (KOHIEHTPALHS) TeMOTI00HHA (B IPHTPOLHTAX).
3a dOHO.?Hh‘mL’.TbH‘VJO MH@OJD.I!RL{R}O, HE HMERUWVI0 omuoWicHA

K gonpocy mdamm, Baiibl He HAYUCTAKOMCAH, HO 30 HATUYUE & Hen owndox cuuvaemca |
Hann

OTBET BEJIIOYAET B ce0f MATh-1IECTh HA3BAHHBIX BBILIC ITEMEHTOB,
HEC COICPAEHT OGHONOrHYECKHX OIIHOOK

OTpeT BR/IO4AET B ce0s 4eThIPE M3 HA3BAHHLIX BLILIE JTEMEHTOB, KOTOPEIE HE COEpIKAT
OHOJIOHYECKHX OIIHGOK

OTBeT BK/IIOYAET B ce0f TPH H3 HA3BAHHBIX BBIILIE 3IEMEHTOB, KOTOPEIE HE COJIEPKAT
OHOIOrHYECKHX OIWHOOK

Bce HHBIC CHTYALHH, HE COOTBETCTRYIOIIHE NPAaBH/IaM BRICTABICHHA 3, 2 M 1 Damta

Makcuvanhunii
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B 2012 r. Ha KaBKa3 BmecTe C pacTeHnamMn ansa
03e/1IeHeHuA ropoACcKoM cpeabl 3aBe3nun babouek
OrHEBOK, KOTOpPbIE CTa/In 04YeHb bbICTPO
Pa3MHOXaTbCA. [YCeHMLblI OTHEBOK NMUTAtOTCA
NNCTbAMU camuwnTa. B pesynbtaTte K 2016 rogy ot
PENKTOBbIX CAMLLUUTOBbIX JIECOB OCTA/INCb /INLLb
OTAeNIbHbIe rPynnbl PpacTeHUn. [Noyemy
YMCNEHHOCTb baboyeK B HOBbIX YCO0BUAX ObICTPO
yBenmuunacb? loyemy nocse YHUYTOXKEHUS
CaMLLWNTA B TEMHbIX CAMLUMNTOBbIX 1€CaX BbIMEP/IN
MHOr1e BUAbl PAaCTEHUN NoOANEeCKa?

dnemeHTbl OTBETA:

1) n36bITOK NULLEBBLIX pecypcoB (cBOOOAHAA 3KoNOrMYecKasa H1LWaA);

2) chabaa mexXBnaoBaA KOHKYPEHLMA C MECTHbIMU BUAAMMU;

3) oTcyTCTBME €CTEeCTBEHHbIX BParos (XMWHWMKOB; Napa3nToB);

4) BbICOKaA NN0A0BUTOCTb (ObICTpas cMeHa NOKONEHUN; BbICOKAs CKOPOCTb PAa3MHOXEHMUSA);
5) B noanecke (B HUXKHEM apyce) obuTatoT TeHentobuBblie pacTeHuUs;

6) NPU YHNYTOXKEHNU KPOH N3ObITOYHOE KOJIMYECTBO CBETA CHUXKANO XKMU3HECNOCOOHOCTb
PaCTEHUN.




[Ipumep 3agaHUA ITUHUU 26

bepariat Yrobrioil uoee (Menpudiop iuiembeb), oot weregrders.
LAl ot Ugedd ; poemeru e nolet Vo, Dirmpbuucs deg rimamed., Sureplic

Copepikanie BEPHOT0 0TBeTa H YKa3aHHsA 0 0NeHHBAHHIO (JIONYCKAOTCH HHBIE bananbt
{(pOpMYyTHPOBKH OTBETA, HE HCKAKAIILHE €T0 CMbICIA)
DIIeMeHThI OTBETA:
1) H30BITOK NHINEBLIX pecypcoB (cBoGOaHAA IKOIOTHYECKAs HHLIA);
2) cnaGas MeAKBH/0BaA KOHKYPEHIIHA ¢ MECTHEIMH BHAaMH;
3) OTCYTCTBHE ECTECTBEHHBIX BparoB (XMIHHKOB; apa3HTOB);
4) BEICOKas IUIOJ0BHTOCTS (OBICTpas cMEHa MOKOJICHHIT; BEICOKAad CKOPOCTh
pa3sMHOKEHHS);
5) B noj/ecke (B HIGKHEM Apyce) oGHTar0T TeHENFOHBbIE PacTeHHS;

6) NpH YHHYTOKEHHH KPOH H30BITOYHOE KOMHYECTBO CBETA CHHAKANO KH3HECTIOCOOHOCTD
pacTeHHiL. OTBET BKIOYACT B ¢e0f MATh-NICCTh HA3BAHHBIX BBIILIE IEMCHTOB, 3
HE COACPHKHT OHONOTHYSCKHX OMHO0K
OTBET BEIHOYACT B ¢e0f YETHIPC H3 HA3BAHHBIX BBILIC 3ICMEHTOB, KOTOPLIC HE COACP&KAT 2
OHOIOTHYECKHX OIIHOOK
1 6 ann OTBeT BEIHOYACT B ¢e0f TPH H3 HAa3BAHHBIX BBIIIC HIEMCHTOB, KOTOPRIC HE COACPHKAT 1
OHOJIOTHYECKHX OLIHGOK
Bce HHBIC CHTYALIHH, HE COOTBETCTBYIONINE NPABHIAM BBICTABIECHHA 3, 2 # | Ganna
Marcumaisrsin 6ait 3
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[MpoBepPAOT YMeHMA peLlaTb 3a4a4M No LnTonornm, o6ocHoBbIBaTb X04,
pelweHna n o6 bACHATb NOJIYYEHHbIN Pe3ybTaTbl. TeMbl, KOTOPbIE

0b653aTenbHO A0MKHbI ObITb YCBOEHDI:

* Ctpoenune HK, PHK, 6enka.

* CuHTes 6esnKa (TpaHcKpmnuus,
TpaHcAuMA).

* MunTo3, menos, rameToreHes.
* *M3HEHHbIE UNKAbl PAaCTEHUMN.

* MuKpo- U makpocnoporeHesy
roN0CeMEeHHbIX U NOKPbITOCEMEHHDbIX
pacTeHUN.

3UrOTA, 2n

onnoaoTeopeHne

% /

‘n \"i . n
\_/ o
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TAMETO®MUT, n

MWUTO3

Monosoe
noKoneHue

CMOPA, n

MWUTO3

CNOPO®MUT, 2n

Becnonoe
noKoneHue
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AropyuT™M 00y4eHM BbIIIOJIHEHHUIO 3a[JaHUM
JIUHUU 27

1. BHMMaTENbHOE N3y4YeHUEe MO TEKCTY U PUCYHKAM y4ebHMKOB maTepunana
O CYLLLHOCTHU, 3Tanax, MexaHU3me 1 ycaoBusaX npoueccoB metabonnsma
(MaTpUUHbIX peaKuun), 0 KN1ETOYHOM LUMKAE, UHTEpda3e, MUTO3E,
MeNo3e, UMKNAX Pa3BUTMA PACTEHUMN.

2. OTtpaboTKa ymeHUA aHaAM3NpPoBaTb YC/I0BME 3a4a4M, COOTHOCUTb €ro C
y4ebHbIM MaTEPMaNoOM NO AaHHOWN TEME.

3. OtpaboTKa ymeHuna cobnogatb TpeboBaHMA NpU peleHnn 3aaau.

OTpaboTKa aNropUTMOB peLleHns 33434 Pa3HOro BUAa c onopomn Ha
daKTUYeCcKMe 3HaHMA U C UCNOb30BaHMEM CNPABOYHOrO MaTepuana.

5. TpeHupoBKa B popMyInMpOBaHMN/HANUCAHNM NOC/IeA0BATE/IbHbIX,
MO/IHbIX apPryMEHTUPOBaHHbIX OTBETOB.

6. BbINONHEHME roTOBbIX 3a4aHNM JAHHOMO TMNA, C YY4ETOM KPUTEPUEB.




Ocob6eHHOCTH OLIeEHUBaHUS 3aJaHUU JIMHUU
7

* [pu pelweHnn 3agay c UCNOJIb30BAHNEM reHeTU4YeCKoro
Koga Tpunnetbl AHK 1 KogoHbl N-PHK moryT 3anuncbiBaTbcA
B BUAE CNJIOWHOW NocneaoBaTeIbHOCTU UK Yepes TUpe
MeXXay Tpunaetamu.

* OWwmMBbKOM cHYUTaETCA 3aNnUCb aHTUKOAOHOB PA3HbIX
monekyn T-PHK yepes tupe mexagy tpunaetamm, 4to
O3Ha4yaeT CBA3bIiBaHME UX B €4UHYI0 Lenb. 3a TaKyto
owunbKy cHumaetca 1 6ann.

* Bo pparmeHTe MmoseKkynbl NOANNENTUAA AMUHOKUCOTbI
NONKHbI ObITb COEANHEHDBI APYT C APYFOM TUPE, TaK KakK
ABNAIOTCA €4NHOM LeNbIO.

* B 3agayax Ha onpeaeneHune yncna xpomocom naum [1HK B
KNeTKax UAn opraHnu3sme 41Aa BbICTaBAeHUA 8blcwe20
6aa1a OTBET Y4aCTHMKA A0/IKEH COOTBETCTBOBATb 3TA/IOHY.
YacTUYHO NPaBU/IbHbIN 31EMEHT OTBETA HE MOXKET
oueHuBaTbca B 1 6ana.
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* XpOMOCOMHbIY HAbOpP COMATUYECKUX KNIETOK peanca paseH 18.
Onpepennte XPOMOCOMHbIN Habop n uncno monekyn IHK B
K/IETKaxX KOHYMKA KOPHA B meTadasze n KoHLe Tenodasbl MMTO3a.
OTBeT noAacHUTe. Kakne npoueccbl NPoncxoaaT ¢ XpoOMOCoOMamMm
B 3TK ¢a3bi?

JN1eMeHTbl oTBeTa:

1) B meTadaze MUTO3a YNC/I0 Xpomocom — 18;

2) B meTadase mutosa ymcno monekyn AHK — 36;

3) B MmeTadase XpOMOCOMbI ABYXPOMATUAHbIE (COCTOAT U3 ABYX monekyn AHK);

4) B meTadaze XpoOMOCOMbI NepeMeLL,atoTca B NJIOCKOCTb 3KBATOpa
(popmmpyetcs metadasHaa NNaCTUHKA);

5) B KOHLUe Tenodasbl B KaXKA0M K/IETKE YNCN0 XpOMocom — 18;
6) B KOHLUe Tenodasbl B KaxKA0M KneTke yncno monekyn AHK — 18;

7) B KOHLe Tenodasbl XPOMOCOMbI OAHOXPOMATUAHbIE (COCTOAT U3 OAHOWM
monekynbl AHK);

8) B KOHUe Tenodasbl NPOUCXOANT AeCnnpanm3aLmnsa XPOMOCOM
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[Ipumep 3agaHUAa TUHUU 27

* KaKkon XpOMOCOMHbIN HAabOp XapaKTepeH /151 KNETOK XBOMHOK U
cnepmueB enn? U3 Kakmx UCXOAHbIX KNEeTOK U B pe3ysibraTe
Kakoro aeneHunsa oHn obpasytorca?

3HUIOTA, 2n

OnAoA0TEOPpEHKE

” £ MHTO3
L n ) L n
"/ L 4
(P MKHTOZ d
TAMETO®AT, n CNOPODUAT, 2n

MUTO3 Meio3
CMNoPA, n

dnemeHTbl OTBeTa:

1) B KNeTKax XBOMHOK esin Habop xpomocom — 2n (AmMnaonaHbIn);

2) B cnepmuax enn Habop xpomocom — n (rannongHbli);

3) KIETKM XBOMHOK Pa3BMBAIOTCA U3 3UTOTbl (KNeToKk cnopoduTa);

4) KNeTKN XBOMHOK pPa3BMBatOTCA B pe3ynbTaTe MUTO3a;

5) cnepmumn 0bpasyroTca U3 reHepPaTUBHOM KNETKM NblbLEBOrO 3€pHa;
6) cnepmunun ob6pasyloTca B pe3yabTate MUTO3a.




[Tpumep 3agaHUs JIMHUU 27

= Cnepmun

& ! Mukporametropur -

L NbINbUEBOE 38PHO \

\ 4 BereraTnBHan KneTka
MarepuHckan

Knetka
MHKpOCnop

Cnepmnn
BererarusHan Knetka

Muinbuesas Tpybka

S

26anna

CD,.EIEP’MHIIE BEPHOI'0 OTBETA H YKa3aHHA M0 OLleHHBAHHIO
{npaBththﬁ OTBET JOJIKEH COJACPKaTh CIeaYHIINe MO3HIHH)

DNeMeHThbl 0TBETA:

1) B KJIETKaX XBOHHOK €/1H HaDOp XpoMocoM — 2n (IHILION/IHBII );

2) B ciepMuAX e1H Habop XpoMocoM — n (TaruIoHIHEIH);

3) KJIETKH XBOHHOK Pa3BHBAIOTCA M3 3HIOTHI (KIETOK criopoduTa);

4) KJIEeTKH XBOHHOK Pa3BHBAIOTCA B Pe3y/IbTaTe MHTO3A;

5) cnepmun oGpasyroTes H3 FeHepaTHBHOH KIETKH MbLIbLIEBOI0 3epHa;

6) ciepMuH 00pa3yIOTC B PE3YNBTATE MUTO3A.

3a donoaHUMETBHYIO UHPOPMALNIO, HE UMEIOULVIO OMHOWEHUS K 60NPOCY Sadanus, Oanis
HE HAUUCAAIOMCA, HO 3a HATUYNE 8 Hell oweok cuumaemces | oain

OTBeT BKIIOYAET B ce0f BCe HA3BAHHLIE BBILIE JIEMEHTBI H HE COIEPANT GHONOTHYECKHX
OIMHGOK

OTBET BKIIOYACT B ce0f UETHIPE-NATh H3 HA3BaHHBIX BBILIEC 3JICMCHTOB, KOTOPBIE HE CONEPHKAT
OHONOTHYSCKHX OLIHO0K

OTBeT BKIIOYAET B ce0s TPH H3 HA3BAHHBIX BBILIE 3IEMEHTOB, KOTOPBIE HE COJEPIKAT

OHOIOTHYECKHX OLIHO0K

Bcee HHBIC CHTYALHHA, HE COOTBETCTBYHOLIME NPaBHIaM BhicTaBncHuA 3, 2 1 | Oamwa
Marxcumarsubtii Gart




Peasniu3anusi reHeTUYECKOU
MHOpMaLUU

TpaHcKkpunuua TpaHcnhaums

NHK n-PHK
(ren) (m-PHK)

—> 6eNoK




Matpuuen ans scex suaos PHK (MPHK, TPHK, pPHK) cayxunt
MaTpuyHas (TpaHCKpmMbupyemas uenb)
OHK

B + o ® @ e« & 9 & = 3 cMbicnoBas/Koaupyowas (HeTpaHckpnbupyemas)
I [T

ﬂ ﬂ m ueno AHK

uenn AHK

HeKoaupyoLLas
KoavpYyioLLas Lienb
uenb

) (] Yl ] [,Q, . 3’
<3OV AV
| PR 1 Af‘ﬁ 5

3 . \'ﬁ == packpy4uBaHue

3akpyuuBaHie \/, "

MPHK ./ 4o~

PHK-nonumepasa

rmbpuaHas cnupans JHK-PHK




HAJ10 3AIIOMHHUTD!

* AHTMKOAOHbI TPHK 4ynTatoTca B HanpaBaeHuu 3> 5
* KOOgoH 1 aHTUKOAOH CnapuBaloTCcA aHTUNapannenbHo!

AKUENTOPHbIN

y4acTok AMUHOKUCNOTA

AHTUKoaoH TPHK
r B YY o
5' KopoHn nPHK 3




TpaHcKpunuunAa

TpaHcKpmnbupyemas
0 yenb AHK 0
3 p—> 5
A=-PRIK
TpaHchauma
n-PHK :
0
5 ———> 3
YAT
w
MET CTOM

Genor




PaMKa cuuTbhIBAaHUA

* PamKa cumnTbIBaHMA — OANH N3 TPEX BO3MOXKHbIX CNOCOO0B CYMTbIBAHUA
HYKNE€OTUAHOW NocneAoBaTeIbHOCTU B BUAE TPUMNNETOB.

* OmKpbIimasa pamka cYUTbIBaHMA — Koaupytowan obnactb reHa, KoTopas
MOXET TPAHC/AIMPOBATLCA B 610K, BKAKOYAIOLLLASA CTapT-KOAOH (B HaYane) 1
CTOM-KOAOH (B KOHUE). BHYymMpu pamka cHUmMbIBAHUA HE MOX(EM CO0epiams
CMorn-Ko00HO8 .

* Tpunnetbl N, COOTBETCTBEHHO, KOANUPYEMbIE UMM aMUHOKMCNOTbI Pa3Hble B
KaXK[0M pamMKe cunTbiBaHUA (M306parkeHbl pa3HbIMM LUBETaMM) .

Pamka cuntbiBaHuMA 1 5-| YAY I rur | rALL | Lyr - AYY | Uyr | Ary |-3'

Pamka cuntbiBaHuA 2 5~ |y - LIFT | AUL, | YIY | ATA | VYL - ry -3
{ J
|

PamKa cumtbiBaHua 3 5- | YA “ yru “ A |LI,LI,y [YA | TAY | yuy | TAT I y |-3

 Ecnun B 3agaHunm TpebyeTtcs onpeaennTb OTKPbLITYIO PaMKYy CYUTbIBAHUS,
nposepsaem Uenb MPHK Ha Hannume cton-kogoHoB (YAT, YAA, YTA) c-

3‘KoHUa (c KoHUa monekynbl!)




[Ipumep 1

* N3BECTHO, YTO KOMMJIEMEHTAPHbIE LEenn HYKNENHOBbIX KUCNOT
aHTMNapannenbvHbl (5 KOHUY oaHOM Uenun cooTBeTcTBYET 3’ KOHeL,
Apyron uenu). CUHTE3 HYKNENHOBbLIX KUCNOT Ha4YMHaeTcs ¢ 5’ KoHua.
Pubocoma asuketca no MPHK B HanpaBaeHun ot 5’ K 3’ KoHuy.

* [eH meeT KogupyloLLyo U Hekoampyowyto obnactu. Kogupyrowaa
06/1aCTb reHa, BK/ItoYaloLWasa CTapT-KOAO0H U CTON-KOA0H, Ha3blBaeTcs
OTKPbITasi pamMKa cYMTbIBaHMA. CTapT-KOAOH COOTBETCTBYET TUPUNAETY,
Koaupyowemy aMUHOKMUCAOTY meT. PparmeHT 6aKTepManbHOro reHa,
COAEPKaLLNIM MNOJIHYIO OTKPbLITYIO PaMKY CYMUTbIBAHUA, UMEET
cneayloLLyto nocneaoBaTeNlbHOCTb HYKNEOTUI0B:

5’ - UATTAATITUTTITTUITTTTAIT4ATA - 3’

* 3’ -TTAUTTAUUrFAALUUATULULUALTLITAT - 5

* Onpepenute TpaHcKkpmbupyemyto uenb AHK, noacHute ceon BbibOP.
3annwnTe OTKPbITYIO PaMKy CYMUTbIBAaHMA HAa PHK n
nocnegoBaTe/IbHOCTb aMMHOKUCAOT NoannenTnaHon uenu. Ans
BbIMO/HEHMA 3a4aHMNA NCMONb3YMTe Tabanuy reHeTUYecKkoro Koga. Mpwm

HaMnMcaHM" ﬂOCﬂeAOBaTeﬂbHOCTeIZ HYK1ENHOBbLIX KUC/TOT YKa3bIBaIZTe
Harnpas/ieHne Ueru.

O S< V2T © ®T 3




5’ - LATTAATITUTTITTLFTTTTAMLATA - 37
Pem C€HHC 3’ - TTAUTTALUTAALULUATULLAUTUITAT - 5°

1) TpaHCcKpubumpyemasn (matpuyHana) uenb AHK HUKHAS;

2) Ha UPHK npucytcteyet 5’-AYT-3’ (cTapT-Koa0H) (nnm 3’-TALU-5’
Ha AHK; nan 5’-ATr-3’ Ha cmbicnosom [HK);

3) Ha nPHK npucytctByeT 5’-YTA-3’ (cton-kogoH) (nam 3’-AUT-5’ Ha
OHK; nnn 5°-TTA-3’ Ha cmbicnoson 1HK);

4) oTKpbITAaA pamKa cumntbiBaHmA: 5 -AYTAAYITUYYITYUITTYTA-3’
NN 5 -UAYTAAYTTUYYITYLUITTYTATUAYA-3" (c 06s3amenbHbIM
YKG3aHUEeM 2paHuy OmKpbimoul pamKu CHUMbIBAHUSA:
noo0YépkHyma, obsedeHa, omme4eHbl Ha4yaso U KoOHey U m.n.);

5) nocnenoBaTeNIbHOCTb aMUHOKUCIOT: MET-aCH-INTIN-NeN-Ban-rnu

T'eneruueckmit ko (MPHK)
H
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[Ipumep 2.

* N3BecTHO, YTOo BCe BUAbl PHK cuHTe3snpytrotca Ha IHK-maTpuue.
®dparmeHT monekynbl AHK, Ha KOTOPOW CUHTE3UPYETCA Y4aACTOK
ueHTpanbHon netam TPHK nmeet cneaytolyto nocnenoBaTeNlbHOCTb
HYKN1eoTMa0B (BEPXHAA Lenb CMbIC1I0BAs, HUXKHAS TPaHCKpUbnpyemas) .

5-UrAATTTITALUAATIT-3¢
3-TUTTUUALTITTALA-5
* YCTaHOBMUTE HYKNEOTUAHYIO NOC/ie40BaTeNIbHOCTb y4acTKa TPHK,
KOTOPbIN CUHTE3MPYETCA Ha JaHHOM dpparmeHTe, o6o3HaubTe 5 n 3°
KOHLbl 3TOro ¢pparmeHTa u onpeaente aMmMHOKUCAOTY, KOTOopyto byaeT
nepeHocuTtb 3Ta TPHK B npouecce 6uocnHtesa 6enka, ecam TpeTmun

Tpunnert ¢ 5 KoHua cooTBeTcTByeT aHTUMKOA0HY TPHK. OTBeT nosacHuTe.
[ns peweHna ncnonbaymte Tabamuy reHeTM4ecKoro Koaa.




[Ipumep 3.1losscHEHME K pellleHUuH
ST-UTAATTTTALAATIT-3

F-TUHTTULUALUTITTALIA-S

* PHK cuHTE3MpyeTcas nNoO MATPUYHOM LENU aHTUNAPaNNEesibHO, T.e.
yyacTtok T-PHK 3anucbiBaem ot 5 K 3° KoHUy.

* BaxHo! CuntbiBaHMe nHpopmauum c n-PHK BCEIMA HaunHaeTca ¢ 5
KoHUa! A nockonbky B 3TOM 3agade T-PHK TO)Xe HauumHaetca ¢ 5
KOHUQ, TO ANnA TOro, 4tobbl MpaBuUAbHO MNOCTPOUTb KOAOH W-PHK,
HY}KHO B yMe nepeBepHyTb aHTUKoAOH T-PHK (YTA «— AlY), nau
Cpa3y CTPOUTb KOAOH HaobopoT.

(

{

T-PHK: 5'- YTA- 3' —>{ 3’ -AT'Y-5°

AKLENTOPHbIA ._

Co,u,e PXXaHWe NpaBuUIbHOIo OTBETA FI— AmurokucnoTa

~

Cxema peleHHs 3a1a49H BKIHYAET:

|} HykneoTnHas nocneqoeaTensHOCTE yuacTka TPHK:

ST-UTAATTYTALIAAYIY-3';

2) HYENeOTHIHAA NOCNelOoBaTeNBHOCTE aHTHKOAoHa YDA (Tperui

TpHnzeT) cooTeeTcTEYeT KojoHy Ha HPHK YILA;

3) mo TabnMLE TEHETHYECKOre KOAa 3TOMY KOJOHY COOTBETCTEYET 4
AnTukopox TPHK Br=

amMHHOoKHCIOTa -Cep, KoTopyio OyIeT nepeHocHTh JanHas TPHEK
[ (V15757

5 Kopgon nPHK 3




[Ipumep 3.

N3BecTHO, 4YTO BCe BMAblI PHK cuHTesunpytroTca Ha AHK-matpuue.
KomnnemeHTapHble Uenu HYKNENHOBbIX KNCNOT aHTUNapanienbHbl (5'—
KOHLYy BOAHOM Uenu cooTeeTcTByeT 3'— KoHeu, Apyron uenu). CuHTe3
HYK/IEMHOBbIX KMC/IOT HauMHaeTcAa ¢ 5'— KoHua. Pubocoma aBurkeTtca no u-
PHK B HanpaBneHuun ot 5'— K 3'— KoHuy. B uenn PHK n JHK moryt nmetbcs
cneumanbHble KOMMNJIEMEHTAPHbIE YY4ACTKU — NAIMHAPOMBbI, 61aroaaps
KOTOPbIM Y MOJIEKY/1bl MOXKET BO3HUKATb BTOPMUYHAA CTPYKTYpa. PparmeHT
monekynbl 1HK, Ha KOTOPON CUHTE3NPYETCH YY4ACTOK LLEHTPA/IbHOM NeTaun
T-PHK, nmeet cneaytoulyto nocnefoBaTelbHOCTb HYK/1EOTUAOB (HUMKHAA
Luenb — MaTpU4Han):

5" —TUFAATTAITTUTTUrA -3’

3'— ATUTTUATUAATAATUT =5’
YcTaHOBUTE HYKNEOTUAHYIO NOocneaoBaTeNbHOCTb y4acTKa T-PHK, koTtopbin
CUHTE3MpYyeTCa Ha AaHHOM dparmeHTe. HangmnTte Ha AaHHOM y4acTKe
NaJIMHAPOM M YCTAHOBUTE BTOPUYHYIO CTPYKTYPY LLEHTPA/IbHOMN NEeTAu T-
PHK. Onpeaennte aMMHOKUCNOTY, KOTOPYIO byaeT TpaHCMOPTUPOBATbL 3Ta
T-PHK B npouecce buocmHTesa b6enka, ecnm aHTUKOAOH PaBHOYAANEH OT
KOHUOB nanmHapoma. Ob6bAcHUTE nocaeaoBaTe/IbHOCTb BalLUX AENCTBUM
npu peweHnn 3agaun. na peweHuna 3agavm ncnonblymte tabnmuy
reHeTM4yecKoro koga. lNpu HanncaHumM nocneaoBaTeENbHOCTU HYK/1IEOTUAOB
B LN HYKJIEMHOBOMW KMUCNOTbI YKa3biBanTe 5'— n 3'— KoHublI.




* MaauHopom (oT Ap.-rpey. MAAlV — «Has3aj, CHoBa» U Ap.-
rped. 5popoc — «ber, ABUKEHUNE» )— C/IOBO, OANHAKOBO
YMTalOLLMECH C Havyasla M KoHLa.

* B 6uonornm HasbiBatoT KOPOTKUE HYKNEOTUAHbIE
nocneposaTenbHocTn (06blMHO OT 4 A0 8), KOTOpbIE
OAMHAKOBO YuTatoTca no obemm uenam AHK B ogHOM
HanpaBAEHUMN.

=== = OLHCHOKD- OGO DORA L= sl
- = = = OO OO DB XK=

1 1




5' — TUFAATTATTTLUTTLIA — 37
3anaya 4 .PelieHue. 3' - ATLTTLATLIAATAATLT - 5

1) Mo TpaHckpmnbupyemon yenmn AHK no npMHUMNY KOMNIEMEHTAPHOCTM U C YY4ETOM
aHTUNAPANNENbHOCTU onpeaenaem HyKNeoTUAHY Nociea0BaTe/IbHOCTb Y4aCTKa
LeHTpasnbHOM neTaun T-PHK:

5'-YUTAATYATYYUYYUTrA-3'
Mo ycnoBUO aHTUKOAOH PABHO YAANEH OT KOHLUOB LeHTpanbHou netam TPHK. Cuntaem
KO/INYEeCTBO HYKNeoTuaoB B 3ToM ¢pparmeHTe TPHK, (ux 17). Haxoamm HykneoTtus, 8
cepegmHe LenovYkn. Haxoanm aHTMKoaoH. Cnesa u crnpasa OT aHTUKOAOHA CTOAT

HYRKNeoTunabl, OHN HE KOMMNJIEMEHTAPHbI APYI APYyry, CZ1e40BaTE/IbHO, HE BXOAAT B
naaMHAPOM 1 06pa3yoT NeTto.

2)  MbICNeHHO NONYYEHHYIO LUEnoYKy cKnagbiBaem nononam (5'—KoHew, cknagbisaem ¢
3'—KoHUOoM).3. Haxoamm KomnaemeHTapHble y4acTkm — 3to MAJTMHAPOM:

nanmHgpom: 5' =YUTAAI- 3’ unun 3’ —Argyyu-5’;
OcTaBLuMecs He KOMMNAEMEHTAPHbIE HYKAeoTUAbI 06pasytoT netnio. B ueHTpe netau

crmii kox (mPHK)

HaXx0A4MM aHTUKOAOH. o A —

11 A [ T

Cep Tup | Iuc
Cep Tup ITmc
C

ep = A

3) BTopu4Haa cTpykTypa TPHK: y—A v |

5. y-L-F-A-AT7

FERFIFRR R«
RN g O
5
oS
g T
g g

g
>

]
£l

3 A-T-L-Y-Y-L
HU-Y-Y-H

1o s X H|EE o6&
Q

N

<= <= > 2";

= E

=

a

=)

k-]

%
prlagpplooog

<
<
-
|
l
-
l
|
Bl
®
"!.)i_);‘
Zie

< 5
el
B8

| 7
I [ Bax Ana 'y
| Ba Ane Tny T

4)  HYKNeoTuaHaa nocnefoBaTesibHOCTb aHTUKOAOHA T-PHK 5 —Al'Y— 3’, T.K. aHTUKOAOH
TPHK KomnaemeHTapeH 1 aHTUNapanneneH kogoHy nMPHK, To nonydyaem 3epKaibHbIn
BapuaHT aHTUKoaoHa 3’ - YTA - 5/, yto cooTtBeTcTBYET KOAOHY N-PHK : 5' —ALlY—- 3’;

5) no Tabauue reHeTU4YeCcKoro Koga stomy koaoHy n-PHK (ALLY) cooTBeTcTBYET
aMMHOKMCNOTA Tpe (TPeoHUH), KoTopyto byaeTt nepeHoCcUTb AaHHaA T-PHK.

[ =0




3a/1auM Ha 3aKOH Xapau-BanHO6epra

* [1Ba Y4E€HbIX aHI/TMUCKUIN MaTeMaTuKK [ Xapan n HemeuKuin
MeauK 1 cTaTUCTUK B. BanHbepr B 1908 roay
O4HOBPEMEHHO N HE3ABUCUMO APYr OT APYra OTKPbI/IN
MaTeEMATUYECKYHO 3aBUCUMOCTb MeX Ay YaCTOTaMu
annenem ayToCOMHbIX reHOB M YaCTOTaMM reHOTMNOB.

* YacToTy BCTpEYaeMoCTM rameT C LOMUHAHTHbIM annenem J ”
A 0603HayvaloT p, @ HaCTOTy BCTPEYAaEeMOCTM rameT C foadpu Xapona Xapau

(1877-1947 )
peueccneHbim annenem a — q. aHIINIACKWIT MaTeMaTUK

* YacToTbl 3TUX aNNenem B NONYyAALMU BblpaXKatoTCs
dopmynon p + q =1 (unm 100%).

* Xapau n BanHbepr, cymmmpys AaHHbIe O YacToTe
reHOTUNoB, 0bpasyoWwmxca B pe3ybTaTe PaBHOBEPOATHOM
BCTPEYAEMOCTU rameT, BbiBean GpopmMyly HacTOTbl
reHOTUNOB B MAHMUKTUYECKOW NONYNALNN:

AA +2Aa+taa=1 w—
Bunbrenom BaiHbepr
P2 + 2pqg + q2 =1 (1862-1937)

HeMeLKni Bpay




1)

2)

3)

3ajauM Ha 3aKOH Xapau-BanHobepra

3HaTb OCHOBHbIE MOHATMA U CUMBOJIbI B pOopMynax
Xapamn-BanHbepra

p(A)— yacToTa AOMWUHAHTHOrO annens,

q(a)- yactoTa peueccmBHoro annens,

p? (AA) - yactoTta ocobei, roMO3UrOTHbIX MO
AOMWHAHTHOMY annento (4actoTa reHoTMna AA)

g2 (aa) -yacToTa ocobeit c peueccuBHbIM NPU3HAKOM
(yacToTa reHoTMna aa)

2pQg- YacToTa reTepo3unroTHbIx ocoben (4actota reHoTMNA
Aa)

p? (AA) + 2pq (Aa) -yacToTa ocobeit B reHOTMNE KOTOPbIX
MMeeTCA AOMUHAHTHbIN annenb.

2pg (Aa) + g2 (aa) —yacToTa ocobein, B reHOTUNE KOTOPbIX
MMeeTCA PeLecCUBHbIN annensb.

3HaTb ABa ypaBHeHua: p+g=1 u p2 (AA) + 2pq (Aa) +
2 (aa) =1. OHM HYXHbI A18 BbIYUCAEHMA YACTOT

anneneu, 4actoT reHOTUNOB U AN NAeHTUOUKaL UK
nonynaunm (onpegeneHna cCoOoTBETCTBMA NONYAALUMK

paBHoBecuto Xapan-BanHbepra).

Hayuntbca npeacTaBnATb AaHHYIO MO YCA0BUIO
3a/1a4M YacTOTy reHoTUNa B A0NAX eANHULbI,
MCNONb3yA ANS 3TOr0 AECATUYHbIE YMCAa.

F Aa x

‘i‘i

,,,,,

A(p) a(q)

A(p)

a(q)

Aa (pq) aa (q?)

+ 2Aa +aa (p°+2pq +

) @ @ o




OOILLYH aJICOPUTM pellleHWs 3a/IlaHUX Ha
[IpYMeHeHMe 3aKoHa Xapau-BanHoepra

1.

2.

Mo yCnosnUAM 3a44a4Yn 3afnmcCatb, Kakme reHbl JOMMUHAHTHbIE, KaKne
peueccuBHblE, KaKUE Y HUX MOTYT O6bITb FEHOTUMDI.

OnpenennTb 0 YUNCEHHOM 3HAYEHUM KAaKOro reHa Uamn reHoTuna
roBOPUTCA B YCNOBUAX 3afaHMA (cumBona 13 Gopmyn 3aKoHa
Xapan-BanHbepra).

MpeacTtaBuUTb 3Ty MHPOPMaLMIO B A0NAX eANHULbI, UICNOJb3YA
NecATUYHbIE Yncna.

OnpeaennTb: YUNCNEHHbIE 3HAYEHME KaKUX FeHOB, FEHOTUMNOB
(cumBonoB B dopmynax 3akoHa Xapan-BanHbepra) Heobxoammo
HanUTWU.

CocTaBUTb HarAAHbIN N1aH AeNCTBUM (HA OCHOBE KaKux
N3BECTHbIX YaCTOT KakKMe MOXKHO HalTU, NCMONb3YyS AN1A 3TOTO
dopmynbl 3akoHa Xapaun-BanHbepra).

BbinonHute 3dMnJ1aHNPOBAHHbLIE ,D,GVICTBVIFI B YCTaHOBJ'IEHHOVI Bamu
nocnenoBate/ibHOCTW.

MpoBepuTb elwé pas, Bce N Bbl HALLN, YTO TpeboBasiocb Mo
YC/I0BUIO 334a4M.




[Ipumep 1.

* 3apaHue u3 gemosepcuun EMN 2024. B nonynayunu *
pacTeHunit HouHoM Kpacasuupl (Mirabilis jalapa) ns
150 ocoben 6 pacTeHM MMEKT SAPKO-KPACHYH |
OKPACKYy BeHYMKa. Paccumtamte 4actoTbl anneneun ¥
KpacHoU v 6es0l OKpPacKM B NONyNALMKU, a TaKXKe
4acTOTbl BCEX BO3MOMHbIX T[E€HOTMNOB, €C/AM
M3BECTHO, 4YTO  NONyAAUMA  HaxoAMTCA B
paBHoBecun Xapan-Bamnbepra. OTBeT noacHute. @

*

g . =
AN !

Cxema pelueHUs 3a8aum BKAOYAET Caeaylolme 3/1eMEHTbI:

1)yacToTa pacTeEHUN C APKO-KPACHOM OKPACKOM BeHUYMKa (YacToTa reHoTuna AA- p) cocTaBaseT
6/150 = 0,04;

2) KpacHY OKPacKy MMetoT pacTeHus ¢ reHotunom AA, B paBHOBECHOM NONyAALUN A0S
TakUX pacTeHUi coctaBnseT p;

3) yactota annena p(A) 8 nonynsummn coctasnsaet 0,2

4) yactoTa annens g(a) 8 nonynsumm coctasnaetr 0,8; 1-p =0,8 (1-0,2=0,8);

5) yactoTa reHoTuna Aa (po30Bas OKpacKa) B paBHOBECHOM NONYAALMK COCTaBAAET = 2pq =
0,32 (2x0,2x0,8=0,32)

6) yacToTa reHoTMnNa aa (benan oKpacka) B paBHoBecHol nonynaunu g?=0,64 (0,8)




[Ipumep 2.

° Mpumep 3apaHuA. B nonynaumm ropoxa MNOCEBHOrO
(Pisum sativum) 13 700 ocoben 112 pacTeHMn MMetoT
3eNEHYI0 OKpPAcKy cemsH. Paccumtante 4acToTbl
annenemn }Kentom n 3e/1EHON OKPACKM CEMAH, a TaKXe
4aCTOTbl BCEX BO3MOHbIX TEHOTUMNOB, €CIN N3BECTHO,
4YTO NonNynAUMA HaxoauTCcA B paBHOBecUM Xapawu-
BanHbepra. Onpegenute  npoueHT ocoben ¢
ANOMWHAHTHbIM NpU3Hakom. OTBET NOACHUTE.

Cxema pelwieHMA 3a4a4M BKAKOYAET caeayloume 3/1eMeHTbl:
1) 3enéHyto OKpacKy cemaH MMeLOT PacTeHUA C reHOTUMOM aa
2) YacToTa reHoTMna aa g2 coctasnseT: 112:700=0,16

3) YactoTa annenu 3enéHon oKpacku q B nonynsaummn coctasnsaet 0,4 (v0,16=0,4)
4) YactoTa annenn »eéntom okpackm B nonynauum coctasnsetr p=1-0,4=0,6.
5) YacTtoTa reHoTmMna AA (KénTas OKpacKa) B paBHOBECHOM NoNyAsuMM paBHa
p2=0,36

6)4acToTa reHoTMNa Aa (KENTaA OKpacKa cemMAH) B paBHOBECHOW Nonynauum
paBHa 0,48 (2pq (Aa) =2 x 0,6 x 0,4).

7)Ocobein ¢ AOMUHAHTHbIM Npu3Hakom 84% (0,36+0,48)

8)[JOMMUHAHTHbIN NPU3HAK NpossaseTcsa y romo3unroTt AA u reteposurot Aa (p?+

2pq).




[eHeTU4YecKHUe 3aJa4U JINHUU 28

[MpoBepAOT MNpPaKTUYEeCKMe YMeHUs pelaTb reHeTuyeckue
33/@a4M, COCTaBNATb CXeMbl CKpewmBaHUA U 06BACHAMb
rnosiy4eHHsole pe3ynbmameoi.

Bce 3a4a4m Ha AnrMbpmnaHoe ckpewmBaHMUE:

He3aBNCMOeE HacsleaoBaHMeE NPU3HAKOB,
cuenneHHoe HaciaengosaHUe B ayTOCOMaXx,
cuenneHHoe C noaom HacieaoBaHUE,

cuenneHHoe Hac/neoBaHWE B NMOJIOBbIX
XPOMOCOMaX;

NceBA0ayTOCOMHbIE YYaCTKU B MONOBbIX
XPOMOCOMaX.




AnropuTM 00y4eHUSs peLIeHNI0 3aJaHHM
JIMHUU 28 (reHeTU4eCKHX 3a/1a4)

* BHMMmaTenbHoe n3yyeHue rno TeKCty h pUCyHKam Y‘-IE6HI/1I-(OB
3aKOHOMepHOCTEIZ Hacn1egoBaHUA, YCTAHOB/IEHHDbIX [. MeHgenem, nx
LNTONOTMYECKNX OCHOB, 3dKOHAa CUuenaAeHHoro HaciegosaHuA
NPU3HaAKOB T. I\/IopraHa, HapyweHWnAa cuenieHmnda reHos,
HaCcneagoBsaHNA NMPU3HAKOB, CUeNn/JIieHHbIX C MOJ/I0OM.

¢ OTpa6OTKa YMEHUA aHa/TIU3NPOBATb YC/10BUE 3a4a4YUN, ONPEeaENATDb
™"Mn W XapaKtep HacnenosaHnda, JOMUHAHTHOCTb-PeLeCCMBHOCTb
NPU3HAKOB.

* OTpaboTKa YyMEHUS COCTaBIATb CXEMY CKPELLMBAHUA, pPeLLIEeTKY
[TleHHeTa.

¢ OTpa6OTKa dJ/ITPUTMOB pelleHnAa reHeTn4eCKnMxX 3agay pa3Horo
Tnna.

* TpeHupoBKa B popMyanMpoBaHNM/HaNMCaHUM NOCAEA0BaATE/bHbIX,
MO/IHbIX aPryMEHTUPOBAHHbIX OTBETOB.

* PeweHue 33434 4aHHOrO TUNA, C Yy4eTOM KpUTepmes.




OCOGEeHHOCTH OLleHUBAHUA 3a/IaHU N '\@
JIMHUMU 28

* Cxema pelleHus 3aga4mn B paboTe JONXKHA COAEPKaTb FEHOTUNDI U
deHOTUNDbI poauTenei, TUNbl rameT, reHoTUNbl U GeHOoTUMNbI
NOTOMKOB, B C/ly4ae CLEN/IEHHOro ¢ NO0OM HacneoBaHUS — NOA
NOTOMKOB. ECc1 ecTb Yncna, yKasbiBaloLmMe Ha KOIMYECTBO
MOTOMKOB, OHM [I0/I}KHbl 6bITb NOANNCAHbI NOA COOTBETCTBY MMM
reHoTunamm u GpeHoTUNamum.

* B oTBeTe Npu OTCYTCTBUM 0OBACHEHUSA pe3yabmamos CKpelLnBaHus
BbICLUMI Bann HE NPUCYKAAETCA AaXKe B C/ly4ae NPaBUIbHOrO
peLleHnA 3a4a4uu.

* B 3apgayvax Ha cuensieHHOe HacneaoBaHMe B OTBeTe yYacCTHUKA
obAa3aTenbHo AO/TKHO ObITb O6'bFICH€HVIe, KakKune aanenaun cuensaeHbl
M B KAKOM C/lydae HapyluaeTca cuenieHune reHoB. Ecim oteeT numeert
NnpaBuUJIbHYHO CXemy CKpelwmnBaHNA, HO HEBEPHOE obbsicHeHuMe
cuenneHunda reHos, To b6onblie 1 6anna 3a TaKom OTBET
He BbICTaBNAETCA.

Ecnu B 3apa4e TpebyeTcs yKa3aTb 3aKOH HAacNeACTBEHHOCTH, TO
[I0/1I}KHO BbITb YKa3aHO ero Ha3BaHMe. Ecn B oTBETE YKa3aH TONbKO
HOMep 3aKkoHa unu aBTop (1-¢1 3aKoH, 3aKoH MeHaens, 3aKoH
MopraHa), To OTBET He MPUHUMAETCA KaK BEPHbIM 1 6ann He
BbICTaB/IAETCA.




3ajiaya Ha [TIOCTPOEHHE XPOMOCOMBI

* Y ¢daconn npusHaK KPacHbI BEHUYMK LBETKa — AOMMHAHTHbIN (A), 6enbii
BEHMK (@), ONyLWEHHbIN cTebenb — AOMUHAHTHbIM NpU3HaK (B), HeonyLWEHHbIN
ctebenb — peueccuBHbIM npusHak (b); Hannume ycMKOB — AOMMHAHTHbIN
npu3Hak (C), oTcyTCTBUE YCUKOB — pPeL.eccMBHbIN NpU3HaK (c).

* B nepBom cKkpewmBaHUN gUreTepo3nUroTHOE pPacTeHMe C KPAaCHbIM BEHYMKOM
N onywéHHbIM cTebnem, oaHa M3 POAUTENBCKMX ¢GOpM KOTOoporo 6bina
ANTOMO3UITOHOM AOMMHAHTHOMN, CKPECTUAU C pacTeEHUEM, UMeoWmnm benbii
BEHUYUMKM LBETKAa W HEeOoNnyweéHHbIn cTebenb. B notomctBe nonyuunam 4
deHoTUNnYecKkne rpynmnol B COOTHoweHun: 45, 45,5, 5.,

° B Apyrom cnydvae nposenu aHanusnpytoLlee CKpelwmBaHue
ANTreTepo3nroTHOro PacTeHMA C KPaCHbIMU LBETKAMMU U YCUKAMU U NONYUYUNN:
40 pacTeHUM C KpacHbIMM UBETKaMM M ycukamum, 40 pacteHun ¢ benbimu
uBeTKamu 6e3 ycukos, 11 pacTteHU € KpacHbIMM LBeTKamun 6e3 ycukos n 9
pPacTeHUn ¢ 6enbiMU LBETKAMM N YCUKAMWU. 3anNMLLINTE CXEMbI CKPELLMBAHUM,
onpeaennte GeHOTUMbl U FTEHOTUNbI POAUTENLCKUMX GOPM U MOTOMCTBA B
obounx ckpewmBaHuax. Onpeaennte pacctoaHme mexay reHamum A, B, C B
MOpPraHugax W nocTponuTe nno 3STMM AaHHbIM  XPOMOCOMHYKO  KapTy
PaCcNON0XeHMA YKa3aHHbIX reHOoB.




AHasn3 3d1d491 Hd II0OCTPOEHHUE XPOMOCOMbI

,ﬂ,OMI/IHaHTHOCTb-DELIIECCVIBHOCTb BCEX MPU3HAKOB YKAa3aHa B
yCNnoBUWM, Ha3BaHbl MpPU ads1ibMMEPHAMUBHbLIX NMPU3HAKA, HO B Ka*XJ0e€
N3 CKpewmnBaHnm — AMrmnbpunaHoe.

B 060mx cKpelmBaHmnax B notomctee 4 peHoTUNa, HO pacluenneHme
He 1:1:1:1, a ecTb ABe npeobnagatoLime rpynnbi, ABE —
ManoymncneHHole. CneaoBaTesibHO, reHbl CUEensieHbl U NPONUCXoanT
KPOCCMHIOBEpP: POAUTENIbCKUE NMPU3HAKN NPOABAAIOTCA B
dbeHoTMNMNYECKM Bolem KoIMYeCcTBE MOTOMKOB, @ B MEHbLUEM —
PEKOMOUHAHTBI.

Mo cymMapHOMY KOIMYECTBY NEPEKOMOUHUPOBAHHbBIX GEeHOTUNOB
Y3Haém % KPOCCUHIoBepa, KOTOPbIN PaBEH PACCTOAHUIO MeXAayY
reHamu (1% KpoccuHrosepa - 1 mopraHuaa).

[lo nepBOMY CKpeLWUMBAHUIO Y3HAEM PACCTOAHME MeXay reHamn A n
B, no BTopomy — mexagy A u C.

YepTUM reHeTUYeCKyo KapTy C YKa3aHMeM PacCcToAHUA mexXay
reHamu.




PellieHure 3aja4u Ha IOCTPOEHUE
XPOMOCOMBI

HaHo: A-KpacHas okpacka BeH4uka, a-0enas okpacka BeH4YuKa
B-onyLueHHbI cTebenb, B-HEONYLUEHHbIN cTebenb

C-Hanu4yune ycuKoB, C-OTCYTCTBUE YCUKOB

1)1-0e ckpelwmBaHue:

P: AB//aB X aB//aB
KpacHble, onyLleHHble Benble HeoMnyLUEHHbIE
["ameTbl: HekpoccoBepHble AB/, aB/ as/

KpoccoBepHble AB/, aB
F1: 45 (AB//aB)- kpacHble onyLleHHble
45 (aB//aB) - 6enble HeoNyLEeHHbIE
5 (AB//aB) —KpacHble HEOMNYLLEHHbIE
5 (aB//aB) —Henble onyLleHHblE

2)2-0e cKpelwmBaHue:

P: ACl//ac X ac//ac|
KpacHble ¢ ycukamm Oenble 6e3 ycukos
MameTbl: HeKpoccoBepHbie AC/, ac/ ac/

KpoccoBepHble Ac/, aC
F1:
40 (AC//ac)- kpacHble C ycukamu
40(ac//ac)- 6enbie 6e3 ycukos
11(Ac//ac)- kpacHble 6e3 ycukoB
9 (aCl//ac) —b6enble ¢ ycukamu
3) PacctosHue mexay reHamu A n B — 10 mopranua, mexay reHamu A n C- 20 mopraHug
4) reHeTU4YeCKas KapTa XpOMOCOM:

20 20
]
C A B
:A B (':: Unn — + +
L 1 L1

10 10




3a/1auy Ha CLelJIeHUe Ir'eHOB B IT0JIOBBIX
XpPOMOCOMax

* Y yenoBeKka mexay annensimym reHoB Mxtmo3a (3aboneBaHus
KOXXU) N reMmodUIMM NPOUCXOAUT KPOCCUMHrosep. MeHLKnHa,
HEe umerLwana 3Tmx 3abonesaHnin, y AUTOMO3UTOTHOM MaTeEPU
KOTOPOW bbl/1 UXTUO3, @ Y OTUA reMmoduamns Bbllaa 3aMyXK 3a
MYXUYUHY, HE UMEIOLLEro 3TMx 3abonesaHnn. Poausluaaca B
5TOM Opake MOHO3UIOTHAA 340pPOBaA A0Yb BbllAA 3aMyXK 33
MYXUYUHY, HEe UMelollero 3Tux 3abonesBaHun. B mnx cembe
poaunca pebéHok-remodpunmk. CocTtaBbTe CXemMy pelleHusn
3a4a4n. YKakute reHoTunbl M GeHOTUNbl poauTENEN W
reHoTUnNbl, GEHOTUMbI U MO BO3MOMKHOIO NMOTOMCTBA B ABYX
H6paKkax. BoamoKHO nn B nepBom bpake poxaeHne 601bHOro
3TMMK 3aboneBaHnamm pebérHka. OTBeT NnosicHUTE.




AJITOPUTM pellleHUd 3a/ia4U

1. Mexay annenamm reHoB NXTrno3sa (3aboneBaHUA KOXKMK) U
remoduInmM NPONCXoaUT KPOCcuH208ep, cneaoBaTebHO, 0ba reHa
HaxoaaTcs B X-XPOMOCOME.

2. AHanusupyem cBeaeHuA U onpeaensiem reHoTUn maTepu: y
YKEHLLUMHbI HET 3Tux 3ab01eBaHUN, cNefoBaTeNbHO, B reHOTUNe
eCTb IOMUHAHTHbIE FTeHbl U3 KaXXA0M Napbl; Y AMTOMO3UTOTHOWM
mMmaTepu bbln UXTNO3, cNegoBaTeNbHO, A04Yb NOAYYMAA OT MaTepu
PELLECCUBHbBIN reH; a y oTua remodunmsa, reH remopmnmm
YHac/nea0BaH A0OYEpPbIo OT OTUa (A04b BCceraa noayyaeT oT oTua X-
xpomocomy). O6patute BHMMaHue! PeueccuBHbie reHbl byayT
pacnosaratbCA B pa3HbIX X-XPOMOCOMaX, Tak Kak oauH
PELLECCUBHbIN FreH NO/Iy4eH OT MaTepu, Apyron ot otua. lreHoTmn

matepu: XAh)aH

3. AHanu3Mpyem CBeAeHWs 1 onpeaensem reHOTUN OTLA: MYXKYMHA
He MMeeT 3TUX 3ab01eBaHMii, CefoBaTENbHO B X-XPOMOCOME
coflepKaTcA AOMUHAHTHbIE reHbl, reHoTun otua: XAHY




AJITOPUTM pellleHUd 3a/ia4U

4. 3anncbiBaem cxXemy CKkpewmnBaHNIIO N BO3SMOXHOE NOTOMCTBO,
ob6A3aTenbHO YKa3biBd€M MOJI ,D,ETEIZZ

1) P & XAhxaH X @ XAHY

340pPp0BAA KOXa 340P0BaA KOXKa
OTCyTCTBMUE I'eMO(I)l/IﬂI/IM OTCyTCTBMUE I'EMO(I)I/IHMI/I
G XAh XaH XAH Xah XAH Y

F, XAh XAH -noub 3p0p0Ban KoxKa, oTcyTcTBUE remoduanm
XaH XAH - noub 300p0OBas KoXa, OTCyTCTBME reModunmm
XHA XAH - noub 3p0poBas Koxa, oTcyTcTBMe remopuanm
Xah XAH- noub 340p0OBanA KoxKa, OTCyTCTBUE reModuanm
XAhY- cbiH 300pOBan KoXka, remopunmk
X2H'Y —CbIH UXTMO3, OTCyTCTBME remodUInmn
X3MY —CbIH UXTNO3, U remopunma
XAHY- cbIH 340p0OBan KOXa, oTcyTCTBUE remodpuanm




AJITOPUTM pellleHUd 3a/ia4U

5. Haxoaum cpeau peten, poaUBLLINXCA B 3TOM bpakKe
MOHO3MIOTHYIO 340POBYIO A04b, €e reHoTUnXAN XAH

6. [1o4b BbllLAA 3aMYXK 38 MYXKUMHY, HE UMEIOLLLEro 3TUX
3aboneBaHuin, cnepoBaTebHO, ero reHotmn: XAHY

7. 3anncbiBaem CXemy BTOPOro CKpeLwmMBaHUA:

P: (9 XAh xAH X @F XAHY

3[40P0Basn KOXKa 3[0P0Bas KOXa
OTCYyTCTBME remodunmnm OTCYTCTBME remodunmnm
G XAh XAH XAH Y

F, XAhXA" - nouyb 3m0p0OBan KoXa, OTCYTCTBME remoduamnm
XAH XAH - noub 3p00poBanA KoXKa, OTCYTCTBUE reMoPpuanm
XANY- cbiH 300p0OBas Koxka, remopuamk
XAHY cbiH 300p0OBas Koxa, oTcyTcTBME remodunmm




AJITOPUTM pellleHUd 3a/ia4U

8. OTBEYaem Ha BONPOC 3a4a4U: BO3MOXKHO /1IN B NepBOM bpakKe
poxaeHne 601bHOro asTuMuM 3abosneBaHUAMM pebEHKA?
[loAacHAem oTBeT.

* B nepBom H6pake BO3MOXKHO POXKAEHME CblHA-TEMOPUINKA C
nxtnosom ( X2" Y). B reHoTune storo peb6éHKa HaxoauTcaA
MaTepPUHCKasA, obpa3oBaHHaA B pe3y/sibTaTe KpoccnHrosepa X-
XPOMOCOMaA C ABYMSI PeLLeCCUBHbIMU annenamm, U oTLOBCKasA
Y-XpoMoCOMa, He coaeprKallas annenem sTux AByxX reHos.




3a/1a4M Ha IICEBI0Aay TOCOMHbIE YYAaCTKU B
[10JIOBBIX XpPOMOCOMAax

* Ha X- n Y-xpomocomax 4YenioBeKa CyLLeCcTBYIOT rncee0oaymocoMHbie
y4acmku, KOTopble CoAepXKaT asnnenm O4HOro reHa, U mexxay HMMu
MOXeT NPoncxoanTb KpoccuHrosep. OA4NH N3 TaKMX reHOB Bbi3blBaeT
HapyweHnA B Pa3BUTMKM cKeneta. PeueccuBHbin annenb atpodumn
3pUTE/IbHOrO0 HepBa HacnedyeTcA cuenieHHO C Nosom. MMeHLWUHa,
MMELWAA HapyweHna B pPasBUTUM CKeneta U CTpagaroLwan
atpodnen 3puUTENbHONO0 HepBa, pPOAMUTENM KOTOPOU  UMeEnu
HOPMa/IbHO Pa3BUTbIN CKENET, BbilWAa 3aMyK 32 MYXUYMHY 6e3 3Tux
3aboneBaHUN, MmaTb KOTOPOro CTpadana HapyWeHMSMU B Pa3BUTUM
ckeneta. PogmBwasca B 3Tom bHpake pAoyb 6€3  yKasaHHbIX
3aboneBaHUM  BbilWA 3aMyXX 3@  MY)KUYMHY, CTPaAaloLLEero
HapyWeHNAMN pPa3BUTUA CKeneTa, HO He umerowero atpodpuu
3putenbHoro HepsBa. CocTaBbTe  CXeMbl  peweHunAa  3adaun.
Onpegennte reHOTUNbl poauTeNen U reHoTunbl, GeHOoTUNbl, NOoN
BO3MOXHOro NOTOMCTBAa. BO3MOXKHO Nn poxaeHue B nepBom bpake
pebéHKa, cTpapatowlero ABYMA Ha3BaHHbIMM 3aboneBaHUAMKU?
OTBeT noAacHuTe.




3a/1a4M Ha IICEBI0Aay TOCOMHbIE YYAaCTKU B
[10JIOBBIX XpPOMOCOMAax

* Ha X- 1 Y-xpomocomax 4YenoBeKa CYyLLLeCTBYIOT NCeBA0ayTOCOMHbIE
YUYaCTKM, KOTOpble coaepaT annenm ogHoro reHa, U mexay HUmm
MOXeT NPOUCXOANTb KPOCCUHTOBEP.

* 3Ta yacTb YCA0BUA 3a/1a4M FTOBOPUT HaM O TOM, YTO PaCcCMaTPUBAEMbIN
reH pacnosiaraetca u B X- un B Y- xpomocomax!

* CKa3aHo, YTo 370 3ab0os1ieBaHMe CBA3AHO C HapyLWEeHUEM CKeneTa, HO
KaKOW NPU3HaK JOMWHAHTHbIN, KAKOM peL.ecCUBHbIN B YC/IOBUN HE
yKa3zaHo. Nwem nHpopmaumio B npeambysibl 3a4a4m, KOTopaa NOMOXKeT
HaM OTBETUTb Ha 3TOT BOMpOC.

* «KeHLWnHa, nmeroLLasa HapyweHMAa B Pa3BUTUM CKesieTa U CTpaaatow,an
aTpoduren 3pmuTeNbHOro HepBa, POANTENN KOTOPON MMENN HOPMAJIbHO
Pa3BUTbIN cCKeneT». Ecnn y noTomcTBa NpoABAAETCA NPU3HAK, KOTOPOro
He 6b1/10 y poguTenemn, To 3TOT NPU3HAK — PeL,eCCUBHbIN (3aKOH
pacuienneHua: retepo3unroTbl P: Aa x Aa gatoT pacuiensieHme no
reHotuny F: 1AA: Aa: 1aa).

* CnepoBaTenbHO, HapyLLEeHMe CKeneTa, PeLecCMBHbIN NPU3HAK, annenmu
3TOro reHa HaxoaAaTcAa n B X- 1 B Y- XpOMOCOMaXx.

* O BTOPOM NpM3HaKe ecTb No/sIHAA MHPOpMaLMA B 3ada4e:
«PEeLEeCcCMBHbIN annenb aTpoPpumm 3pnTEeNbHOrO HEPBA HacneayeTcsA
CUEenNAEeHOo C NONOMY.




3a/1a4M Ha IICEBI0Aay TOCOMHbIE YYAaCTKU B
[10JIOBBIX XpPOMOCOMAax

* 3anucbiBaem ycnoBue:

* XA, YA— HopmanbHOe pa3BUTUE CKesleTa,

* X3, Y3 — HapylleHUe B pa3BUTUN CKeneTa

* XB— oTcyTtcTBMe aTpodumn 3pmUTebHOro HepBsa
« XP— atpodusa 3putenbHOro Hepsa

* YeHwmHa cTpagaeTt AByma 3aboseBaHUAMM, CNeoBaTe/IbHO,
OHa — peueccmBHaa romo3nrora: Xae xab

* My’K4mMHa, He umeeT 3aboneBaHni, HO ero maTb CTpaaana
HapyweHnAMU B Pa3BUTUN CKeneTa, T.e. Umesia reHoTun X2 X?@,
c/legoBaTesibHO, OT MaTepyu My*KUMHA nosydaeT X-XpoMOCoMy
C peueccuBHbIM ansieniem X? , Tak Kak OH 340p0B, ero Y-
XPOMOCOMa COAEPHKNUT AOMUHAHTHBLIWN annenb AaHHOrO reHa -
YA. [lpyroro 3aboneBaHnA y My*UMHbI TOXE HET,
CnenoBaTeNbHO, B X-XPOMOCOME COAEPKMUTCA AOMMUHAHTHbIN
reH XB |, Y-xpomocoma He coAepKUT annenem AaHHoro reHa!




3a/1a4M Ha IICEBI0Aay TOCOMHbIE YYAaCTKU B
[10JIOBBIX XpPOMOCOMAax

3anncboiBaem cXemy nepBoro CKkpewmnBaHUA:
P: @ xebxab @F X8 YA

Y }KeHWMHbI — 0OAMH TUM rameT, Y MY>KYMHbl Npyn 0bpasoBaHUM rameT
npoucxoauT KpoccuHrosep !(no ychosuto 3aaaun)

e G  Xab X238 | YA - Hopma, XAB , Y2 - KpoccoBepbl

* F, BaxHo yka3biBaTtb non!

o Xab xaB —@ - HapYyLWEeHWe Pa3BUTUA CKeseTa, OTCYTCTBUE aTPOoOPuM
« X3 YA — GF - HopmanbHbIN ckeneT, aTpodpua 3pUTENBHOIO HEepPBa
* XPBX3b _() - HopmanbHbIi CKeNeT, OTCyTCTBUE aTPOdUM

« X3P Ya— @f - HapyweHue pa3BUTHA CKeneTa, aTpoduA 3pUTENBHOTO
HepBa
* Pogusliasca B stom bpake goub 6€3 yKkasaHHbIX 3ab0oneBaHMI BbiWa

3aMYXK 32 MYXKUYMHY, CTPaAaloWero HapyLleHUsMN Pa3BUTUA CKeNeTa, HO
He nmetoLLero atpodumn 3pnTesIbHOro HepBa.




PerieHue 3agayu

PaccmoTpum BTOpoe cKpelmBaHue. Poamsluasca B 3Tom 6pake go4b 6e3 yKa3aHHbIX
3abonesaHum ...?

@XAB xab
BbIXOAUT 3aMyK 33 MYXXUYUHY, CTPALAIOLLErO HapYyLLEHUAMM PA3BUTUA CKENETa, HO HE MMeKLWEero
aTpodum 3pUTENBHOIO HEpPBa...?

@XaB ya
P: @XAB xab X @F X2B ya
*eHwmHa aureTeposnroTa, He 3abbiBaem 0 KpoccuHrosepe!
G: XAB Xab- yopma , XaB ya

X2 XAb - kpoccosepbl
F2

XAB X3B _(®) _ HOpMaibHbIVi CKENET, OTCYTCTBUE aTpOdUM

XABYa — Gf - HOpPManbHbI CKeNeT, OTCyTCTBME aTPOdPUM

Xab X2B—() - HapylieHne pa3BUTUA CKeneTa, OTCYTCTBUE aTpodum

Xab Ya— Gf - HapyweHune pa3BuTMA cKeneTa, aTpodura 3pUTENbHOTO HepBa
X3B X238 —() _ HapyLleHWe pa3BUTUA CKeneTa, OTCyTCTBME aTpodum

X238 Y2 — G - HapyleHune pa3BUTMA CKeneTa, OTCYTCTBUE aTpodum

XAb X3B _(% _ HopManbHbIii CKeNeT, oTcyTCTBME aTpodum

XAb Ya— @f - HopmanbHbIN ckeneT, aTpodua 3pUTENbHOTO HepBa

OTBeYyaemM Ha BOMNpocC 3a4a4u1: «BO3MOXKHO N poXKAEHWE B NepBoM bpake pebéHKa,
CTpajaoLLero 4ByMs Ha3BaHHbIMM 3aboneBaHMAMN? OTBET NOACHUTEY.

B nepsom H6pake BO3MOXKHO POXKAEHME CblHA C HAPYLUEHUAMM B PAa3BUTUM CKeneTa n atpoduen
3pUTENbHOro Hepsa (X2 Y2), B reHoTMNeE 3TOro pebEéHKa Haxo4MTCA MaTepUHCKan X3 —xpomocoma
C ABYMA peLeccMBHbIMWU aNieNAMM MU OTLOBCKaa Y2 —xpomocoma, 06pa3oBaBLUAACA B pe3yabTaTte
KpOCCUHrosepa.




N cTOYHUKU

B.C. Poxnos, P.A. lNeTtpocosa. METOANYECKUNE
PEKOMEHOAUWMWN ana yuntenen, noarotoBaeHHbIe HA OCHOBE

aHa/IM3a TUNUYHbIX OWNBOOK yyacTHMKoB EIM 2023 roaa no
BNOJ10ITMI

El3 2024 buonorma. Tunosble sK3aMeHaLUMOHHble BapUaHTbI.
30 BapuaHTOB. noa peaakumnen B. C. Poxnosa.- M.:
HaunoHanbHoOe obpa3oBaHue, 2023.

https://fipi.ru/materials

https://bio-ege.sdamgia.ru/
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