AHanun3 pesynbratoB EIM9: npobneMHble
BOMPOCHLI U NYTU peLueHUs

[amaamakmHa C.A, ydmteab 6moaormm MAQY «OL, Ne 2 1. HeAaOmHCKan




COAEPXATEAbHbIE BAOKM:

- BUOAOIMA — HOYKQO O XXMBOM MPUPOAE

- KAETKO KOK OMOAOTMHECKAS CMCTEMA

- OpPraHmsm Kak OMOAOIMYECKAS CMCTEMA

- Cnuctema 1 MHOroobpasme opraHmyeCckoro Mmpa
- HeAOBEK M1 3A0POBbLE

- DBOAKOLLMA XXMBOU MPOUPOAbI

- DKOCUCTEMbI 1 MPUCYLLUME MM 3OKOHOMEPHOCTU

OcobeHHocT KUM EIN no 6uonoruun 2024

-PA3PELLEHO MCMOAb30OBATL HEMPOTPAMMMPYEMbIN KAABKYAITOP

-30AQ4A MO NOMYAILUMOHHOM rEHETUKE

-YMEHbLLEHME HA OAHO 30AaHME (Ne20 — HO MOCAEAOBATEABHOCTL CODbITMM) B
NEPBOU YHOCTH (MOBAEKAO CHUXEHME MEPBMYHBIX OAAAOB C 59 AO 57)
-BU3YAAM3ALMSA M BOPUMATMBHOCTb CIOXXETOB



Pe3yAbTAT BbIMOAHEHMS DK3AMEHALMOHHOM PABOTHI B pA3pe3e 3aAQHMM (%)
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PaccMoTtpuTe pUCYHOK U BBIIOJHUTE 3aJaHus S U 6.
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= |
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YcTaHOBUTE COOTBETCTBHE MCKAY XAPAKTCPUCTHKAMH H 3JICMCHTAMH 6HB&HGHT3,

0003HAaYCHHBIMHM HA PUCYHKE BbIlIC Ludpamu 1, 2, 3: K KaXKJI0H MO3MIUH, IAHHON B IIEPBOM
CTOJI01E, TTOA0EPUTE COOTBETCTBYHOLIYIO MO3UIMIO U3 BTOPOIO CTOJIONA.
XAPAKTEPUCTHUKHA DJIEMEHTGI
BUBAJIEHTA
A) pacrionaraeTcsl Ha IKBaTope KIETKH BO Bpemsi MeTadassl 1)1
IIEPBOIO JEJICHHsI Meiio3a 2)2
b) Oyner aBuratbes K noiitocy B aHadase I nenenus meiiosa 3) 3

B) oOpa3syercs B pe3yibTare KOHBIOralUU

[') B KOHIIE BTOPOrO JICJIEHHUS] MEHO03a CTAHET CAMOCTOSTEIbHOM
XpOMOCOMOWM

1) conepxurt e mosekyisl JJHK

E) cocTout U3 IByX rOMOJIOTHYHBIX XPOMOCOM

K TUNMYHBIM OLLIMOKAOM B AOHHOM DAOKE MOXHO OTHECTM HEBEPHOE
ONPEAEAEHUNE CTPYKTYP HA M3OOPAXKEHHOM BMOAOTMHECKOM ODOBEKTE, A B
AQABHEULLIEM 1 HEBEPHOE COOTHOLLIEHME CTRYKTYP U UX XOPAKTEPUCTUK.




[I] VCTaHOBHTE  COOTBCTCTBHC  MOK/AY  XAPaKTCPHCTHKAMH M CTPYKTYPaMmu,
0003HAYCHHBIMH HA PHCYHKE Bhile wudpamu 1, 2, 3: K Ka#10# NO3MIUMH, JIAHHOI
B 1epBoM cronbie, noaGepHTe COOTBETCTBYIOLLYIO O3HIHIO H3 BTOpOro cronbua.

XAPAKTEPHCTHUKH CTPYKTVYPbI
A) OTBEHMaeT 3a CHHTE3 JIHITHAOB H VITICBOAOB 1) 1
B) coaepxuT nopel 2) 2
B) orsBetact 3a cHHTE3 OC/IKOB 3) 3
[) HE MMECT HEMOCPEACTBCHHONO KOHTAKTA
¢ IPOM

J1) HaumHaeT TpaHcnopT GeIKOB
E) oraenser coaepaxuMoe /ipa OT IHTOMIAIME

3anuumuTe B Tabnauny BeIOpaHHbLIC UHQPH 1101 COOTBETCTBYIONIHMH OyKBaMK.

A[B[B[T|A[E

Oreer:

AECb CHIMXKEHME DAAAQ HALLLE BCETO MAET 30 CYET TOTO, 4YTO AETU HE MOTYT TOYHO
PA3AMYUTE CTPYKTYPbI, OOO3HAYEHHbBIE HO PUCYHKE MOA LMdppamm 1, 2 1 3, 4TO
MNPUBOAMT K OLLIMOOYHBIM OTBETAM.

BO3MOXHbIE MYTU YCTOAHEHMS OLLIMOOK: PABOTA C PUCYHKAMM M3 PA3HbIX
MCTOYHMKOB, OPraOHM3ALMA MMHM-BLICTABOK MMEIOLLIMXCH PUCYHKOB MO OAHOMY
OObBEKTY, CTPYKTYPE, IBAEHUIO, MPOLLECCY C O043ATEABHBIM MOICHEHUEM; PABOTA C
(HEMBIMM PUCYHKOMMY.



8 YeranoBHTe NMOCACA0BATEILHOCTE MPOLECCCOB HHOHUHPOBAHHS KICTKH-MHIICHH
petpoBupycoM (Hanpumep, BUY wam supycom renatura C). 3anummre B Tadauiy
COOTBETCTBYIOLIYIO MOC/IEA0BATEILHOCTD LHP.

|) NPOHHKHOBCHHE IEHETHYECKONO MAaTEpHala BUpYCa B KICTKY
2) obparnas Tpanckpumuus B kaerke no PHK-marpuue supyca

3) serpausanne JIHK Bupyca B XpoMOcoMy KICTKH-MHILICHH

4) cBA3bIBaHHE OCIIKOB BHPYCA C MOBEPXHOCTHBIMH OC/IKAMH KICTKH
5) cOopka BHPYCHBIX 4aCTHIL

6) cHHTE3 BUPYCHBIX DeKOB

BO3MOXHbIE MYTW YCTPAHEHMS OLLUMOOK: COCTOBAEHME AOTMYECKMX LLEMOYEK,
OOYYAIOLLMX KAPTOYEK C MOCAEAOBATEABHOCTbIO OMOAOTMHECKMX NPOLLECCOB,
ABAEHUM, MMEIOLLIMX OMNPEAEAEHHBIE 30KOHOMEPHOCTHU, B3AMMOODYYEHME B

napax (rpynnax).




PaccmoTpuTe PUCYHOK 1 BbiNoNHUTE 3aaHnA 9 1 10. [10] YcTaHOBWTE COOTBETCTBME MEXKAY XapakTepUCTUKaMK1 U OpraHi13Mami, M306paKeHHbIMK
Ha pucyHKax 1, 4, 6: K KaxKgoi no3nunK, JaHHoN B nepBoM ctonbue, nogbepute
COOTBETCTBYIOLLYIO MO3ULMIO U3 BTOpPOro cTonbua.

XAPAKTEPUCTUKW OPIFAHV3MBI
A) 3aMKHYTas KDOBEHOCHas CUCTEMa 11
2)4
b) PoToBoW annapar rpbisyuero Tmna
3)6

B) Teno, nokpbiToe MaHTHen
I} Pa3BWUTbIN KOKHO-MYCKYNbHbBIA MELLOK

n) PﬂEﬁpﬂCﬁHHD—}GHDBEH HEpBHaA cucTema

E) MimeeT B pa3BuTK CTAOMIO KYKONKK

OOAQICTU MHOTOOBPA3MS OPIAHM3MOB YEPE3 HTEHME HAYYHO-MOMYAAPHbIX KHUT U MPOOCMOTP
HAYAHO-MOMYASPHbIX GOMABMOB O XM3HM OPTAHM3MOB C MOCAEAYIOLLMM OOCYXKAEHMEM (AyHLLE
AYMHATb C MAQALLIEFO-CPEAHETO BO3PACTA), MPOBEAEHNE TEMATUHECKMX DKCKYPCHM B

K, CKBEP, B MPUPOAY, B 300MNAPK, KOAEBEAYECKMMN MY3EMN (MOXHO MCMNOAb3OBATL BUPTYAAbHbIE
KYPCWM) C MOCAEAYIOLLIMM OTHETOM




1 6. ¥eTanosuTe nocie oBaTe/IbHOCTE NEpe/lad 3BYKOBOI'O CHIHAIA B OpraHH3Me
yelloBeka. JallHIIHTe B TabIHIY COOTBETCTBYIOUIYIO OC/el0BaTeIbHOCTE LHp.
| ) cnyxopad 30Ha Kopsl DONBIIKX NOMYLIAPHIA

2) HHJKOCTE B YIIMTKE

3) memOpaHa OBAILHOIO OKHa

4} BOANOCKOBBIE EKJICTEH

5) cllyXoBhle KOCTOYKH

YcTraHOBUTE TOCIIEAO0BATENBHOCTL IIPOLIECCOB MPH OCYILIECTBIEHUH JbIXaHUS B OpPraHU3MeE

6) npe/iBepHO-YIMTKOBLIH HEpB

4YeJI0BEKA, HAUMHAs C BO30YKJICHUS [IEHTpA BOXA.

3anuiuTte B TaOJIUIy COOTBETCTBYIONIYIO MOCIEA0BATENBHOCTD LIUQP.

1)
2)
3)
4)
S)
6)

yBEJIIMYEHHUE 00BbEMA IPYITHOM MOJIOCTU

pacciiabnenue auadparmMbl U ONyCKaHUE TPYJIHOM KIETKU
yMeHbIIIeHHe 00bEMa IpyaHOM MOJIOCTH

paciupeHue JErKUX U MOCTYIUICHUE B HUX BO3yXa
BBITAJIKUBAHUE BO3/yXa HAPYXKY

COKpaIllEeHUE HAPYKHBIX MEKPEOEPHBIX MBI U JHA(parMbl

BO3MOXHbIE MYTH YCTPAHEHMS OLLIMOOK: pab0oTA C

PUCYHKAMM, TABAULLOMM; MPOCMOTP BUAEOPOAMKOB,
AHUMALLMM O CTPOEHMM U PUIMOAOTUM OPTAHM3IMA

HEAOBEK(J,



[25] B annaepmuce nucTbeB MATAKMKa Nyrosoro (Poa pratensis) 1 HEKOTOPbIX APYrX 3N1aKOB
nmeloTcA ocobble Ny3blpeBUAHbIE KNETKW, KOTOPbIE PacnonaralTcA B paioHe LeHTpanbHon
XUNKu. My3bipeBnaHble KNEeTKU NPUHUMAIOT yYacThe B CBOPaYMBaHMMN NUCTbEB. B Kakux
YCNOBWAX NPONCXOAWNT CBOpavMBaHmne NNCTbes y MATAVKa? Kaknm obpa3som B 3Tom npouecce
YYacTBYIOT Ny3blpeBUAHbIE KNETKN? YKaxuTe ABa 3Ha4YeHWUA CBOPAYNBaHUA NUCTLEB Y
MATANKA NYroBOro (cymtanTe, 4To 6ONbWNHCTBO YCTbUL HAXOAUTCA Ha BEPXHEN CTOPOHE

nucra). OTBeT NoACHUTE.

PacripaBiieHHEIIT JTHCT CBEpHYTHIl JTHCT

f

|

Ily3sipeBHAHEIE KI€TKH

Bo3moXHble NyTW yCTPaHEHUS
OWMBOK: n3yyeHne bmonormm Ha
NPOPMIBLHOM YPOBHE, peLLeHne
BMoNOrMyeckmx 3agay oNMMNMaaHOro
TMNa.

Mexnay octpoBamu B OKke€aHHH MOXHO MPOBECTH JUHHIO Yosuieca. Tak, co cToOpoHbl A3u
OT JIMHUU Yoiuieca MOXXHO OOHApy»HUTh CIOHOB M NMPUMATOB, B TO BpPeMsl KaK CO CTOPOHI
ABCTpaJIuM — MHOTOYHMCIEHHBIX CyM4YaTbIX JKMBOTHBIX M HEKOTOPHIX I€pBO3BEpEl
Paznuyaercs u ¢nopa ocrpoBoB. Tak, mojaisioniee OOJBIIMHCTBO BHUAOB IBKAJIUIITO
oOHapyxuBaercs ¢O CcTOpoHbl ABcTpamuu. Ilouemy MoxHO HaOmOgaTh  Taky:
3aKOHOMEPHOCTh B pacmnpejaeneHuu ¢uopsl U ¢ayHsl Ha octpoBax Oxeanun? Kaka
reoJjioruyeckasi Teopus JexuT B €€ ocHoBe? [l KaKUX KUBOTHBIX JIaHHAs 3aKOHOMEPHOCT
noyTH He codnmonaercs?

Ann




B OTAEAbHbIX 3QAQHUAX AMHUMKM 25 BbICOKOrO YPOBHS CAOXHOCTM HA obobLueHme
M NPUMEHEHMNE 3HAHUKM O MHOTOOBPA3MM OPIraHM3MOB NPOBEPIAMCH HE TOABKO
OUOAOTMHECKME 3HAHMUS, HO M METAMPEAMETHBIE YMEHMUS,

[26] B coBpemeHHOW Bronornumn CywWwecTeyeT KOHUENUWA raHgMKkana, cornacHo KOTopow
BpeAHble ANA BbIXKWBAHWA NPWU3HAKKW, HaNnpWUMep, ANWHHBIA XBOCT Y NaBNWHa, MOryT
NEMOHCTPUPOBATL KaYyecTBO reHoma camua. Bnaropapsa Kakoin dopme ectecTBeHHoOro otbopa
BO3MOMHO COXpPaHeHWe AaHHOro npu3sHaka?l lNoyemy gaHHbIM NPU3HaK COXPaHABTCA Y
nasnuHa! Kak CBA3aHO HanW4yue ANWMHHOIO XBOCTAa C KAYeCTBOM reHoTKuna camua?

«Kakne cBoMCTBa MMEIOT NO OTAENbHOCTM KaXKAblN U3 3N1€MEHTOB CUCTEMbI: AbIXaTe/IbHbIN
LLEeHTP, HEPBHOE BOMIOKHO, Anadparma. icnonb3ya 3T NOHATUA, YKaAXKNUTE KaKoe
aMepAKeHTHOe CBOMCTBO noasaseTca 61arogapa COBMeCTHOMY B3aMMOAENCTBUIO BCEX
KOMMOHEHTOB 3TOM cucTembl. Kako afeMeHT yKa3aHHOM CUCTEMbI NepecTaeT
dYHKUMOHMPOBaTb Nog AencTBnem sga Kobpbl, ecnm U3BECTHO, YTO HEMPOTOKCUYHbBIN A4,
6noKknpyeT paboTy HEPBHO-MbILIEYHbIX CUHAMCOBY.




[26] CoOTHOLWEHKMe CyxOoro Beca pa3/iMyHbIX YacTen pacTeHMN NCNONb3YeTCA 3Kooramm gna
ONMUCAHWA XXM3HEHHOW CTpaTernmn pacTeHnA. Ha rpaduke NpefcTaBieH CyXon BeC pacTeHUA-
OQHOJIeTHMKA C MaA No aBrycT. B Kakon mecAay pacteHne Hanbonee akTMBHO
doTocnHTesnposano? OTBeT NoACHUTE. KaKylo 400 COCTaBAAOT reHepaTMBHbIe OpraHbl OT
obLen Maccbl y pacTeHMA K KoHUY aBrycta? [1peanonoxuTe, Kak COOTHOCUTCA 3Ta A0NA C
aHa/IOrMYHOW BE/TMYMHOM Y ApeBecHbIX pacteHnn. OTeeT noAcHuTe. [pn oTBeTe cumTanTe,
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[27] B Hauane kogupytoLlen Yyactn reHoB MHQy3opuin Euplotes BCTpeyaroTcsa CTON-KOZOHDI.
OpHako B Hayane reHa pubocoma npun BCTpeye ¢ Takmm cton-kogoHom B MPHK caBuraer
PaMKy CUMTbIBaHMA Ha OAWH HYKNEOTMUA B CTOPOHY 3'-KOHUA 1 NPOJOIKAET CUHTE3
nonunentnga. CUHTE3 HYKNEMHOBbIX KNCNOT HauMHaeTcA ¢ 5' koHua. Pubocoma gBuxetca ot
5'Kk 3' KoHuy 3penon MPHK. OparmeHT Havana reHa MHPY30pUKn UMEET CriedyoLLyio
nocnefoBaTelbHOCTb HYKNeoTUAO0B (HMXKHAA Lenb MaTpuYHana (TpaHCKprbnpyemas)):

S5'-TUTTATITTTUTTTTATITLUATIT-3'
3'-UrALUTAUAALITAAALUTALITALA-S'

Onpegennte HYKNeoTUAHYO NocneaoBaTenbHOCTb MHGOPMaumoHHon PHK 1 obpa3syowmincs
Ha Hel ¢parmeHT nonunenTnaa. [Npu oTBeTe yumTbiBanTe, YTO NOANNENTUAHAA Lenb
HauYMHaeTCA C aMMHOKMCNOTbI MeT. OTBeT NoAcHUTe. [nA peleHna ncnonb3ynte Tabnumuy
reHeTn4eckoro Koga. [1pn HanncaHnMn nocnegoBaTeNbHOCTEN HYKNENHOBbBIX KUCNOT
yKa3blBauTe HanpasfieHne Lenu.

BO3MOXXHbIE MYTU YCTPAHEHMS OLUMOOK: OCDOPMAEHME OMOPHbIX KOHCMNEKTOB
MO TEMCM B BUAE CPOABHUTEABHbBIX TODAULL, CXEM, PUCYHKOB; COCTCBAEHME
QATOPUTMOB PELLEHUS MOAODHBIX 30AQY; PELLUEHME 30AQY MO LLUTOAOTUMN,



[28] Ha X- n Y-xpomocomax yenoseka CyLecTsyioT NCeBAoayTOCOMHbIE YYacTKW, KOTOpble
COAep:aT anneny ogHoro reHa, M Mexay HUMK MOXEeT NPOMCX0anTb KpoccuHroeep. OguMH 13
TaKWX reHoB BbI3bIBAET aHOMANWKW B Pa3BUTUK KUCTW. Annenb reHa obpa3oBaHWA NepenoHoK
MeKay Nanbuamu (nepenoHYaTtble Nanblbl) HaCNeayeTcs ronaHapuyeckn (HacnegoBaHwe No
reTeporameTHoMy nony). KeHWWHa ¢ HOPManbHbIM Pa3BUTUEM KUCTU N HOPManbHbIMW
nanbUamMn BbilAA 3aMyK 3@ MY>KHWHY C aHOManWen pasBnuTiAa KWCTW W NepenoHYaTbiMn
nanbuamu, rOMO3MroTHaA MaTbh KOTOPOro He MMena aHoOManun B PasBUTUKN KUCTK.
Poavewanaca B 3Tom bpake fAoub ¢ aHOMANWERN PasBUTUA KUCTI BbILNA 3aMyX 3a My>KUWMHY bes
Ha3BaHHbiX aHoMmanwni. OnpegenuTe reHoTWNbl poguTENen M reHoTKNbI, GeHoTUNbI, Non
BO3MOMHOro notomctea. BoamoxHo nu poxaeHne B nepeom bpake pebeHka ¢ HOpManbHbIM
pPasBUTMEM KUCTW U NepenoHKami mexay nanbuamn? OTBeT NnoAcHWTE.

BO3MOXKHbIE MYTU YCTPOHEHMS OLLUMOOK: COCTOBAEHME OATOPUTMA PELLEHMS
[EHETUYECKMX 30AQY; PELLIEHME TEHETUYECKMX 30AAY C YHETOM PA3HOrO TMMA
HOCAEAOBOHMS, AOMUHMPOOBAHMS, B3AMMOAEMCTBUS TEHOB.




Bo3MoOXKHble NyTu pewieHna npobaembi:

- COCTaB/IEHME ANTOPUTMA PELLEHNA TEHETUYECKUX 3a4a4 C Y4ETOM Pa3HOro TMna HacneaoBaHMA, AOMUHUPOBAHUA,
MMOAENCTBUA FEHOB;

- aKTyann3npoBaTb paboTy C TEKCTOM; OPUEHTMPOBATL 0OYYaAIOLLNMXCA HAa OCMbIC/IEHMNE U AETa/IbHbIM aHANU3 NPOYUTAHHOrO,
nepesoa, npeacTtaBieHHON MHPopmMaLun n3 ogHomn Gopmbl B APYroto;

- BKAKOYaTb 3a4aHuA, opMupyloLMe YMEHUSA U HaBblKK Pacno3HaBaTb 6Moiornyeckme o6BbEKTbI MO UX ONMUCAHUIO U PUCYHKAM,
yCTaHaB/IMBATb NOCAEA0BaTENbHOCTb BUONOTNYECKUX MPOLLECCOB;

- BK/1OYATb 3a4aHMA Ha 060CHOBaHME 3HAYeHNA BUONOTMYECKMX TEOPUI M 3aKOHOB, Ha aHaNM3 BMONOrMYECKO MHPOPMaL MK,
YCTaHOBKY NPUYMHHO-CNEACTBEHHbIX CBA3E;

- 0TpabaTbiBaTb a/IFOPUTMbI PeLUEeHUA CTaHAAPTHbIX 33434 MO LUTO/IOTUM U TeHETUKE;
- YAEeNurb BHMMaHne GoOpMUpPOBaAHUIO Y 0byYatoLmxcs 0606LWEHHbIX 3BPUCTUYECKUX NPUEMOB YMCTBEHHOW AEeATEeNIbHOCTY;

- P€4/1n30BbiBATb PaA3/INY4HbIE (I)OprI brnonornyeckoro IKCMNEPMMEHTA, (I)Ole/IpOBaTb YMEHUNA NMPEACKA3blBATb PE3Y/1bTaTbl
AKCNEPNMEHTA, NPOBOANTb dHAJ/IN3 SIKCNEPUMEHTAJIbHbLIX AAdHHbIX, A€/1aTb BbIBOAbl M MPOrHO3bl MO pPe3y/ibTaTaM 3KCNEPUMEHTA;

-3aKpennaTb U oTpabaTbiBaTb coaep:kaHue npegmerta «brnonorua» B cucteme mexxnpegmeTHbIX MHTEFPUPOBAHHbIX 3a4aHN,
HanpaBAeHHbIX Ha GOPMUPOBAHME €CTEeCTBEHHOHAYYHOM rPaMOTHOCTY;

- YCUNIUTb NPAKTUKO-OPUEHTUPOBAHHYIO, MPOEKTHO-UCC/1IeA0BaTe/IbCKYIO, NPO6/IeMHYI0 HanpaB/eHHOCTb NpoLuecca 0byyYeHus,
WCKIIOYAIOLLYI0 MEXaHMYecKoe BoCcnpousBeaeHne 3HaHW;

- ICNONb30BaTb NPU OpraHU3aLmMmM y4ebHoOro npouecca 1 NoaroToBke obyyatowmxca K EFD HopmaTUBHbIE, aHAAUTUYECKME,
yyebHO-meToanYeckne u HPopmMaLMOHHblIE MaTepunasbl, pasmelleHHble Ha opuumnanbHom caite PUNU (http://www.fipi.ru).



