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10 — 11 kaacc

Bapuant 1
2023-2024 yu. r.

IIpumep ogHOro u3 BapuaHToB. Kaxaplli BAPHAHT FEHEPUPYETCS IIEKTPOHHON CUCTEMOU
CIIy4ailHBIM 00pa30M U3 MYJIOB 33/IaHHH 110 KaXIOMY U3 pa3/IelioB.

Pasznen 1. buosiorus pacrenuii, BogopocJeil, rpudos

3apanus 1-2. MHokecTBeHHBIN BbIOOP. MakcumanbHas oreHka — 2 Oajia 3a
OJHO 3aJaHHE.

BHuMaTeJibHO TPOYHUTANTE NPEII0KEeHHbII TEKCT W PACCMOTPHUTE PHCYHOK, 3aTeM
nepexoiuTe K BbINOJHEHUIO 3aJaHH .

A b

Yo

nanyueHne
MmaykodurToBbIE BOgOpPOCN

Bogopocnun

Ha cKanax Archaeplastida

Temneparypa e KpacHble Bogopocnu

3enéHble Bogopocnn

XapoBble Bogopocnv

IBbICLLIVIe EaCTeHMH

*\‘”\ CrpentocuTtoBble
) BO/10pPOCTN NIPE/OK BLICLUVX.

~600 M, =/ 3 il | ) pactoiast
< Sa=f, popraHuamamu ~510 mnH.n. B

ToUBeHHYI0 KOPKY : - eI - C MoxoBuaHble
Pucynok. A. 3enéHas kpuBas — KOJIOHHU3ALKA CYILIU B IMHUM BOAOPOCIEH, KOTOpasi IpUBea K
IIOSIBJICHUIO BBICIINX PACTEHUM; K ENTast — KOJOHU3ALUs CYIIN BOJXOPOCISIMHU U3 APYTHUX PYIIIL;

X — BeIMepmue opranu3mel. b. dunorenernueckoe aepeso rpymmsl Archaeplastida.

[lepBbie aykapuOThl, CIOCOOHBIE K (POTOCHHTE3Y, BO3HUKIN MpUMepHO 1,5 mupa. jaer
HazaJ. DTOMY MPEAIIECTBOBAJI SHAOCUMONO3 IreTepoTpO(HOro MpeacTaBUTENs SYKapuoT U
nuanobakrepun. Ceifyac MOTOMKOB ITUX OPraHU3MOB 00beNUHSIOT B rpynmy Archaeplastida,
BKJIIOYArONIyt0o  KpacHeie  Bomopocian  (Rhodophyta), rmaykoduroBeie  Bomopociu
(Glaucophyta), u mpeacraButeneit rpymnisl 3enénblie pactenus (Viridiplantae) (puc. b). Oxomno
1 mapa. ner Hazan Viridiplantae pasmenuiauch Ha HEMOCPEACTBEHHO 3€JIEHBIE BOJIOPOCITH
(Chlorophyta) u rpynmny ctpentoduToBsIX Bogopocneii (Streptophyta), KyJa OTHOCST BhICIINE



pactenusi (Embryophyta) wu  xapoBeie  Bomopociam  (Charophyta), sBistommecs
IPEUMYIIECTBEHHO IPECHOBOAHBIMU M Ha3eMHBIMU oOuTareasiMu. Takum oOpa3om, Bce
BBICIIIME PACTEHUS BOZHUKIIM OT OOIIEro mpeaKa — cTpentoduToBoil Bogopociu (Streptophyta).
OpHako MHOTHE JpYrHe BOJOPOCIM TAaKKE KOJIOHU3UPOBAJIM CYLIy HE3aBUCHUMO OT MpeaKa
aMOprodUTOB.

[Mpubmusutensro  590-600 w™aH. J7er Ha3zax (BEpXHHMM MPOTEPO30i) BO3HHK
IpeArnoaaraeMblii 001Ul MpeoK BBICIINX PACTEHUH U 3UTHEMOBBIX BOJOpOCIel (CLEMISHOK)
(puc. A), obnagarommii HUTYATOW WJIM Jake NapeHXMMATO3HOH CTPYKTypoil TajioMma,
KOTOpBI JKWJI B BOZAE, HO MOABEprajcs NEpUOINYECKOMY BBICHIXaHHMIO. BO3HUMKHOBeHHE
BBICILIMX PACTEHUH AATUPYIOT B MHTEPBAJIE MEXAY CPEAHUM KEMOpPHEM U PAaHHUM OPZOBUKOM,
nopsinka 510 miH. jer Haszan. VX BBDKMBaHMIO CIOCOOCTBOBAIM MHMKPOOpPraHU3MBI, YK€
oOuTaBIIME TOTa Ha CYIIIE.

[lepBble Ha3eMHbIE PACTEHUs JOJDKHBI OBLIM YCIEIIHO MPOTUBOCTOSITH LIEJIOMY PSILy
CTPECCOBBIX (PAKTOPOB, BO3ACHUCTBYIOLIMX HA CyIE: yJIbTpa(HOJIETOBOE U3IyUeHHE, 3acyXa,
pe3Kkue nepenajabl TeMieparyp u T.1. B xoae 3BOIIOIMN HEKOTOpBIE MPEACTABUTENN MEPBHIX
SMOpHO(MUTOB MPHOOpPENnH ajanTalid K HA3eMHOW cpefe, Hampumep, CIoCOOHOCTh K
IPOBEACHUIO BOJbI, YCTbUIA, 3apOJbIN U T.1. TOYHBIA HAOOp NMPU3HAKOB OOLIEro mpeaka
AMOpHO(UTOB HEU3BECTEH, OJHAKO 3TOT OPraHMU3M COYeTasl B cebe 4epThl KaK COCYAMCTBIX
pacTeHHil, TaK U MXOB.

1. BoiOepuTe Bce NpaBUIbHbIE 0TBEThI, ONUPAACh HA HH(POPMALHIO U3 TEKCTA M PUCYHKA.
a. bmwkaimmid oOMA MPeAoK BBICHIMX PAacTEHUH OBLI MOJBEPXKEH BO3JCHCTBUIO MHOTHX
abuoTHyeckux (akTopoB, B TOM UK CIE YIbTPa(ruoIeTOBOMY U3ITyUCHUIO

0. OMOpUOGUTHI — TpyMma pacTeHUid, KOTOPbIE MPOU3OLUIA B XOJ€ IBOJIOIUU OT OJHOTO
o01rero mpeaka

B. CTpentoduToBBIE BOJOPOCIU BO3HUKIIU B BOJIOIUH PaHBIIIE, YeM KpaCHbIE BOAOPOCIH

r. XapoBbIe BOJIOPOCIIM HACETSIOT MIPEUMYIIIECTBEHHO MOPCKHE BOTOEMBI

1. Bce HazeMHBIe pacTeHus oTHOCAT K rpymme Archaeplastida

2. Ha ocHoBe mHpopmaunu, npuBeAéHHOM B TEKCTe W HA PUCYHKe, a TaKyKe BalINX
3HAHMUIi, BbIOEpUTE BCe BepHbIe YTBEP KIEHH.

a. Beicirie pacTeHrs BO3HUKIIN B 3BOJIOLUYU PaHbIIE, Y€M TPUIOOUTHI

0. OHOl U3 KJIIOUYEBBIX aJalTallMi paCTEHUH K )KU3HU Ha CyILIe CTaJIo 00pa30BaHUE MUKOPHU3bI
B. Bce npeacraButenu rpynmsl Archaeplastida umerot AByMmeMOpaHHbBIC TIIACTH]IBI

r. XapoBbl€ BOAOPOCIN HECITOCOOHBI K ITOJIOBOMY Pa3MHOKEHHUIO

1. Cpenu OypbIX BOAOPOCIEH OTCYTCTBYIOT OJIHOKJIETOYHBIE TIPECTaBUTENN

3ananue 3. [lognumure prucyHok. MakcumanibHasi olleHKa — 5 0aJlioB.
Ha pucynke n3o0pakeHbl pa3jiu4yHble YaCTH BbIMEPIINX BbICHIMX pacTteHuil. BHecuTe

pYcCKHe HA3BAHUA OT/HAEJ0B pacTeHHil COPOGUTHON JIMHHUH 3BOJIONNH, K KOTOPbHIM
OTHOCSIT 3TH MCKOIIaeMble OPraHU3Mbl, B 0TBe/IEHHBbIE M0JIs1 PAIOM € COOTBETCTBYHOIIMMU
HOMEpaMH.



Bananne 4. YcraHoBHUTE NMPpaBUJBHYIO IOCIECA0BATEC/IBHOCTD Oﬁ’beKTOB,

SIBJICHUH WJIM cTaauii mpouecca. MakcumaiibHast OleHKa — 5 0ayyioB.
VYcTaHOBUTE MPaBHIIBHYIO MOCIEI0BATEIFHOCTD EPEM CIICHHS MOJICKYJIBI BOJIBI IO OPIaHU3MY
IIBETKOBOT'O PacTCHUSI.

1. Cocyn

2. KopueBoii BoI0COK

3. Kierka me3odumia aucrta

4. Tlepuruki

5. TlpomyckHasi KJeTKa SHI0AEePMbI

OtBeT:

3amanue 5. YcraHoOBHTE COOTBETCTBHE. MakcuMalibHas OlleHKa — 5 0aUIoB.
HBGTKOBBIe — I'pyIllla OpraHu3MoB, KOTOpasa cenuac JOMHUHHPYET B PACTUTCIIbHOM ITOKPOBC

Harrel nuaHeTsl. CTpOSHHE UX IIBETKOB MOXHO OMKCATH C TOMOIIBIO CIIEUATbHON (OPMYIIBI,
gacto 9Ta ¢dopMmylna XapakTepHa s BCEX MM OOJNBIIMHCTBA MPEACTaBUTEICH OFHOTO
CEMENCTBA.

YcraHoBuTe OJHO3HAYHOE COOTBETCTBHE MeXKAY (QopmylaMH 1IBETKOB M HX
¢pororpapusavu. CooTBeTcTBYWOUIYI0 OYKBY, 0003Hadyawuyw ¢oto, BbliOepure Hu3
NpeJI0KEHHOT0 CNHMCKa B pacKkpbiBawmeMcs MeHo. Buumanue! Oana dopmysia
AIBJISIeTCH JIMIITHE.



OTBETEHL:

dDopmyJia

dDotorpadus

*Y5 JIS Too Ioo

45 JIS TS 111

*Y(5) JI(5) T(o0) TT1

*Y(5) JI(5) TS I11

*45 JIS T10 IT1

*Y(5) JI(5) T(o0) Moo




Pa3zngeda 11. BuoJiorusi ;)kuBOTHBIX
3ananus 1-2. MHoxkecTBeHHbIN BbIOOP. MakcumanbHas olneHka — 2 0aria 3a

OJTHO 3aJIaHUE.
BuuMaTeJbHO NpoOYMTANTE NMPEAJOKEHHbIH TEKCT M PacCMOTPUTE PHUCYHKH, 3aTeM
nepexoauTe K BHINOJHEHUIO 3aaHHH.

Mnockue yepsu F
>

MaTtndepsbl

Bonocamm% o
— | Cxanuaodopei -

I UneHuncToHorme

Kpyrnble yepsu
BropuuHopoTklie

Pucynok. YnpomgHHoe dumoreneTnueckoe napeBo Bilateria (HeKOTOpble TaKCOHBI HeE
nokasansl). [[BeTHOM 3aMBKOM BBIJIEJIEHBI TPH KJIabl: A (O€XKEBBIi IIBET, OHA BKIIIOYAET B TOM
gucie kiaaasl b u B), B (rony6oit) u B (3enéubiit).

PexoHcTpykiusi (UIIOreHETHUECKMX OTHOIICHU B JKMBOW MNPUpPOJAE — OJHA W3
BaKHEHIINX 33124 Onosoruu. B e€ ocHOBe Bcer/ia JIGKHUT CPaBHUTEIIBHBIN aHAIH3 OPraHU3MOB,
KaK COBPEMEHHBIX, TaK ¥ BBIMEPIINX, M0 PA3JIMIHBIM TPU3HAKaM. B mociennue aecstuiieTus
oco0oe BHHMaHUE YIEISAIOT HCIOJB30BAHUIO MOJEKYJSIPHO-OMOJOTMUECKIX —JaHHBIX,
CpaBHHMBAsi HYKJCOTHIHBIC IOCJICIOBATEIILHOCTH 3JIEMEHTOB T'€HOMa y pa3HbiX (opMm u
COMOCTABJISISE IOJIYUYCHHBIE PE3YJIbTaThl C AaHAIM30M «KJIACCHUECKUX» MPU3HAKOB —
AHATOMUYECKHX, THUCTOJNIOTUYECKUX, OJMOpHONOrHYecKHX u apyrux. llepen Bamum —
yIpoméHHOe (QUIOTeHEeTHYeCKoe JApPeBO JKUBOTHBIX, OO0pa3yrolmux TakcoH Bilateria
(IByCTOpOHHE-CHMMETpPUYHbIE  KHBOTHBIe).  [IpencraBnmena  omHa w3 Haumbolee
pacrpoCcTpaHEHHBIX B HACTOSIIEE BpeMs (QHUIOreHEeTHYeCKHUX pPeKOHCTpyKiuil. [Tommmo
TaKCOHOB, U3Y4aE€MbIX B IIKOJIC, 3/1€Ch TOKA3aHBbI:



Tun HeMepTHHBI — IPEUMYIIIECTBEHHO JOHHBIE MOPCKHE YepBH, 00JaJar0IIue PECHUYHO-
MBIIIEYHON JIOKOMOLIMEN M 3aMKHYTOW KPOBEHOCHOM CHCTEMOM LIEIOMUYECKON NPUPOABL. Y
MHOTMX BHJIOB HUMEET MECTO KaTtacTpoduueckuit meramop¢o3, Ipu KOTOPOM pa3BUTHE
IOBEHUJIbHOM 0OCOOM MPOMCXOAUT BHYTPH JMYMHKHM M3 MaTepualla HECKOJIbKHX 3a4aTKOB —
“UMarvHaJbHBIX MEHIOYKOB”. MENIOYKH pa3pacTaroTcsi, CIMBAIOTCS, (QOPMHUPYS BOKPYT
KHUIIEYHOM TPYOKHM JTMUMHKH TEJIO MOJIOJIOTO YepBs. B nanpHeiiem oH pa3pbiBaeT MOKPOBbI
JUYMHKH, BBIXOAWUT U3 HEE U CheaeT JMYMHOYHbIE TKaHU.

Tun IllynmagbueBble — TakKCOH, BKJIIOYANOMMKA (OPOHMI, IUIEYEHOIMX M MIIAHOK,
LEJIOMAYECKHUX KUBOTHBIX C JBYX- WM TPEXPA3AECIbHBIM LIEJIOMOM, MUTAIOIUXCS MEIKUMU
B3BCLICHHBIMU B BOZI€ YaCTULIAMH. B OHTOreHe3e ecTh cragusi peCHUYHON JIMYUHKU. MIIaHKu
— UCKIIIOYUTEIbHO KOJIOHUAJIbHBIEC )KUBOTHBIE.

Tun I'matudepbl — BOAHBIE MWIM MNapa3uTHyYeckue dYepBU. KX CcBOOOAHOXKUBYIIMX
IpeAcTaBUTeNIe O0bENNHAET HAJIWYUE XapaKTEPHOro YEIIOCTHOIO ammapaTa; Y KpYIHBIX
IIPECTaBUTENIEH XOPOLIO pPa3BHUTa IEPBUYHAS IOJOCTh Teja. BKirodaer rHATOCTOMYJIUI,
MHUKPOIHATO30€B, KOJIOBPATOK U CKpEeOHEH.

Tun BoJiocaTHKM — TaKCOH, K KOTOPOMY INPUHAJUICKUT 3HAMEHUTHIA «KOHCKUH BOJIOCY,
JUYMHKHA KOTOPOrO Napa3uTUPYIOT B HACEKOMBIX.

Tun Cxannnogopsl — MOPCKHUE YEPBU, UMEIOIINE HA MIEPEAHEM KOHIIE XapaKTEPHBIN «X000T»
C TEPMHUHAJIBHBIM POTOBBIM OTBEPCTHEM. T€J10 MOKPBITO MOIIMHON KYyTHUKYJIOH. Y KpYIHBIX
¢dopM XOopo1Io pa3BUTa MEPBUYHAS ITOJIOCTh TeNa, a IeJI0Ma HeT.

1. BbiOepuTe Bce mNpaBW/IbHBbIE OTBeThbl, ONHMpPasichb Ha HHPOPMALMI0O M3 TeKCTa H
PHMCYHKA.

a. Takcon [1iockue yepBu ABISETCA CECTPUHCKUM 11O OTHOLIEHUIO K Kiajae b

0. bkaiine poICTBEHHUKH YWICHUCTOHOTUX B COBPEMEHHOH (hayHe — KOJIbUaThie YePBU

B. JluBeprennus TakcoHoB Ckanmuaodopsl u UleHHCTOHOTHE, BEPOATHO, MPOU30IIIIA PaHbIIIe,

yeM TakCOHOB Kpyriibie yepBu n Bonocatuku

r. Cpenu npencraButeneit tTuna lllynanpieBsie ecTb napazuTudeckue GopMbl

1. JloxxneBoii uepBb — Oosiee OJM3KUN pOACTBEHHUK MJIAHAPUHU, YEM KalbMmapa

2. Ha ocHoBe mHpopManuu, NpuBeIéHHONH B TEKCTe M HA PHCYHKE, a TaK:Ke BalIMX

3HAHW, BbIOepHUTe BCe BepPHbIe YTBEP:KAeHU.

a. Ha wu3o0paxEéHHOM (UIOreHEeTUYeCKOM JpeBe TMPEACTAaBIEHbl HUCKIIOUYHUTEIHHO
TPEXCIIOWHBIE KUBOTHBIE

0. Ilepexon k mapa3uTu3My B XOZi€ 3BOJIOIMH Bilateria ocymiecTBsiics eIMHOXKIbI

B. B3pocnble mpencraButenn Kiaapl A BCeria MMEIOT Pa3BUTYI0 OOIIMPHYIO MEPBUYHYIO
IIOJIOCTh TEJA

r. /1751 HeKOTOpBIX NpeacTaBUTeNel Kinaasl b xapakrepHo npsMoe pa3BUTHE

1. bonpmmHCTBO npeacraBuTeneil kKiajasl B nmeer oIMHAKOBOE YMCIIO XPOMOCOM, TaKOE XK€,
KaK U y UX 0011ero npeaka



3anan
Iepen

ue 3. [lognumure pucyHok. MakcuMaiibHas oIieHKa — 5 0ajlioB.

BaMHu n306pamennﬂ JUYUHOK HEKOTOPLIX 0eCNO3BOHOYHBIX KHMBOTHBIX M3

TAKCOHOB, NIPe/ICTABJICHHBIX BbIlle HA GHIOreHeTHYECKOM JpeBe. OnpeaenuTe TUNIBI, K
KOTOPBIM OTHOCHT 3THUX ’KUBOTHBIX, M 3alIMIIMTE UX PYCCKHe HA3BAHHUSA B OTBeIEHHbIE
NOJIsl PA/IOM C COOTBETCTBYIOIIMMH OyKBaMH.

50 MmKm

3ananue 4. YcraHoBHTE NPABHJIBHYIO I0CJI€A0BATEIbHOCTh O0bBEKTOB,

sIBJICHMI WJIM cTaauii mpouecca. MakcumaibHas OlleHKa — 5 0a/ljIoB.
YCTaHOBI/ITe XpOHOJ'IOl"I/I‘IeCKYIO IIOCJIIECEA0OBATCIBHOCTD CO6I)ITPII>1, HpOI/ICXOJISIHII/IX B XOI¢€
BKCerI_II/II/I HpI/I IIOMOIIIN BBII[CJII/ITCJILHOI\/JI CUCTCMBI y HJIaHapI/II/I.

1.
2.

3.
4.
5.

OTtBeT:

BeIBeieHE BTOPUYHON MOYH Y€PE3 BBIACIUTEIbHBIE IIOPBI

@unpTpanus TKaHEBOH JKUAKOCTH 4epe3 YNbTpaduibTp, 00pa30oBaHHBINA BBHIPOCTAMH
TEPMHUHAJIBHON KJIETKU U 0a3abHOM MIaCTUHKON AMUTENUsS

Juddy3us npoagykToB MeTab0IM3Ma B KJI€TKaX U TKAHEBOU >KHUKOCTH NapeHXUMBI
PeaGcopOrust BemecT B BETBALIMXCS KaHAJbIIAX POTOHE(PpUINEB

[ToctyniieHne BTOPMUHON MOYM B I'JIaBHbIE KaHaJbl IPOTOHE()PUANEB



3amanue 5. YcTaHOBHTE COOTBETCTBHE. MakcuMalibHas OlleHKa — 5 0aUIoB.

Ilepen BamMu — M300pakeHUs KUBOTHBIX WM UX YacTei. /I KaxkI10ro n300paxéHHoOro
o0bekTa (A-/l) BhIOepuTe moaxoasiMe AJIs HEero YTBep:KAeHMs M3 Ipea10KeHHOI0
crnucka (1-10). Baumanue! Hekoropble yrBepaIeHusi B CIIUCKe JHIIHHAE!

CHOHUCOK VTBEPKICHUN:

1)
2)
3)
4)
5)
6)
7)

8)
9)

[IuTanue )KUAKON UITK MOJTYKUIKON NUIIEH

[IutaHne KPymHBIMH MOPCKUMH KUBOTHBIMU

HckmountensHo cuMOHOTpodHOE MUTaHNE

Hcnons3yer B Uiy KJIETKH JUATOMOBBIX BOAOPOCTEH

[TpukpenneHHbIii Opranu3M; Oyaydu B3POCIBIM HE CIOCOOCH K JIOKOMOIIUU

OHTOreHe3 BKIIIOYAET CTAIUI0 KYKOJIKH

KpoBb conepuT reMorio0unH, CriocOOHBI 00PaTHMO CBSI3BIBATHCS C CEPOBOJOPOJIOM H
MEPEHOCUTh €r0 MOJIEKYJIbI

KpoBeHnocHas cucTteMa BKIIIOYAET JOMOJHUTEIbHBIE )KaOepHbIe cepra

IIpencraBuTens 3MMHENCTOHA

10) Jlusist OXOTHI M 3aLIMTHI HCHOJIB3YET CTPEKATENbHbIC KICTKH

OTtBeT:

A




Pa3pnea I11. Buosorus KjieTku

3ananus 1-2. MHoxkecTBeHHbIN BbIOOP. MakcumanbHas olneHka — 2 0aria 3a
OJTHO 3aJaHueE.

BuuMaTeJbHO NpoOYMTANTE NMPEAJOKEHHbIH TEKCT M PacCMOTPUTE PHUCYHKH, 3aTeM
nepexonTe K BHINMOJTHEHHUIO 3aJaHH .

AnukanpHas Mepucrema modera (AMII) TOKPBHITOCEMEHHBIX PACTEHHH MO3BOJISET
pPACcTeHHIO Ha MPOTSHKEHUH BCETO OHTOreHe3a ()OPMUPOBATH PA3IUYHBIE CTPYKTYPHI, B TOM
griciie OOKOBBIE TTOOETH, IIBETKH, JIMCThS. [ HCTOIOrMYeCKHe UCCIENOBAHUS TOKA3BIBAIOT, YTO
AMII mnoxpazneneHa Ha HeCKOJIbKO cno€B (puc. 1A) W TpU 30HBL IEHTPAJIbHYIO,
neprepruuecKyro U cTepkueByro (puc. 1b).

A P Pucynox 1. A. Mogenb anukajabHON MeEpHCTEMbI
“rynuka-kopnyc”. T — tynuka; JIII — mmcroBble

3auatku (mpumopaun); 113 — nenrpanbHas 3oxa; [13 —

3 nepudepuueckass 3o0Ha; C3 — crepkHeBass 30Ha
(ocnoBHass Mepuctema). b. Crpoenue xoHyca
C3 Hapactanus. IloBepXHOCTHBIA cnoii kierok Cl wu

noactunatomue ero ciou C2 m C3 dopmupyror
TyHuKy. Ilon HMMM pacnmosiaraercss 30Ha Kopiryca.

Crpenku 6e3 0003HaUEHU I TOKA3bIBAIOT OPY CHTAIIHIO
IUIOCKOCTH JICJICHHS KJICTOK.

ITyn Heaud dhepeHIPOBAHHBIX KJIETOK
HaxoquTcss B 1eHTpe AMII u B coBokymHOCTH
MPEACTAaBIET COOOM MCTOYHUK HOBBIX KIETOK,
KoTopele jgemsitcs u  guddepeHnmpyroTes B
pa3IMuYHBIX HaNpaBiICHUSX, (QopMuUpys OOKOBbBIE

opranbl. Ilyn HemuddepeHIHPOBAHHBIX KIIETOK
HEIPEPHIBHO TTOMOJIHSETCS 3a Cuér
MEPHUCTEMATHYECKUX KIIETOK.

JKuBbie pacTUTEIbHBIE KJIETKH OOBIYHO TOTUIIOTEHTHHI. [103TOMY MOXHO HabMOIAT U
oOpaTHbIil qudPepeHnnanu nporecc — MoTepro KIeTKo e€ crneunanuszanuu. [lomepsasuiue
cneyuanu3ayuio Kiemxku, Nensicb, MOI'yT 00pa30BaTh MHOTOKJIETOUHYIO CTPYKTYpPY — KaJIYC.
[Ipu onpenenEHHBIX yCIOBUAX U3 KaJUTyca MOT'YT ()OpMUPOBATHCS Opranbl pacteHus. lnorna
U3 Kallyca MOTYyT pa3BUBATbCS 3apOJBIIIM, KOTOPbIE BIIOCIEACTBUU (HOPMUPYIOT
CaMOCTOSTEJIbHBIN OpPraHu3M.

B 1aGopaTopHBIX YCIOBHUAX pPOCT Kajulyca OOBIYHO HWHHUIUUPYIOT COYETAHHEM
pacTUTENbHBIX TOPMOHOB. Tak, HM3MEHEHHUS COOTHOUIEHUS KOHILIEHTPAallMM TOPMOHOB
IUTOKMHUHA W ayKCUHA (WMJIM WHIOJWJI-YKCYCHOM KHCIJIOTHI) B Cpejle, Ha KOTOPOH pPacTET
KaJUTyC, IPUBOIUT K MU PepeHIInpoBKe OpraHoB (puc. 2).



mano YK/ mHoro LIK

CpeaHAs KOHLUEHTpauums
NYK=LK

mHoro UYK/ mano LIK

==

KoHueHTpauua untokmHuHa (LK)

Y

KoHueHTpauua aykcuHa (UYK)

Pucynok 2. Bmusinue xonuentpamuu aykcuHa (MYK) wu nurokununa (LK), Ha
mddepeHIupoBKy OpraHoB U3 KaJliyca.

1. BpiOepute Bce NpaBWIBHBbIC OTBETHI, ONHPasiCh Ha HHPOPMALMIO M3 TEKCTa M
PHUCYHKOB.

a. Knerku cnoés C1 u C2 gensatcs TOIbKO B OAHON INIOCKOCTH

6. KiteTkn TyHMKH OT/IMYaIOT 10 (hOpMeE U pa3Mepy OT KIETOK KopIryca

B. PacTuTenbHblii TOPMOH HUTOKMHHUH B BBICOKOW KOHLICHTPALlMU HHULIUUPYET POCT KOPHEH B
Kajuryce

r. B cocTaB ieHTpasibHOM 30HBI KOHYCa HapacTaHMsl To0era BXOAUT IIPOBOASAINAS TKAaHb

1. AuddepenumpoBannas xuBas KJIeTKa pacTeHHI crioco0Ha 1aTh HA4ao
MEpPUCTEMATUYECKOU

2. Ha ocHoBe mHopMainuu, NpUBEeIEHHOH B TEeKCTe M HA PUCYHKe, a TaK)Ke BallMX
3HAHUI, BbIOepHUTEe_BCe BepHbIe YTBEPKIEeHU.

a. B popmMupoBaHNM paHEBBIX MEPUCTEM YUACTBYIOT MOTEPSBIINE CBOIO CIIEIIHATU3AIUIO
KJIETKH PacTeHUM

0. IIBeTkoBOC pacTenue pe3yxopuaka Tams (Arabidopsis thaliana), Beipaiiennoe u3 kauiyca,
CMOXET Pa3MHOKaThCsl TPU MTOMOIIH CEMSH

B. BeIpammBanue pacTeHuil U3 Kajuryca MpeaoTBpallaeT 3apakeHue uX BUPyCcaMu,
MOpakarIUMHU c(HOPMUPOBAHHBIE BETETATUBHBIE OPTaHbI

r. Y BCeX MOKPHITOCEMEHHBIX H XBOMHBIX PACTCHHH KJIETKU TYHUKH JEIATCS BIOJIb OCU
dhopMupyromerocs mooera

1. Knetkn AMII He uMeroT miactug
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3ananme 3. [lonnummre pucyHok. MakcumasnbHas OlleHKa — 5 0aslioB.
Ha ¢ororpadguu n3odpa:kéH npoaosibHblil cpe3 Bepxyuku nodera cupenn (Syringa L.).
BHecuTe Ha3BaHUSI 0TMEUYEHHBIX YACTel B COOTBETCTBYIOLIME OIS,

'.‘Wt" 1485
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L -7h§ y
OTBETHI:
YacTh modera Ha3zBanue
A
b
B
I

3aganue 4. YcranoBuTe cooTBeTCTBHE. MakcumaibHas OLeHKa — 5 0aJlyIoB.
[Tepen BaMu 37€KTpOHOrpaMMa C U300pakKeHUEM KIIETKU M €€ CTPYKTYpHBIX 3yeMeHToB. Ha
Hell @ paMu 0003HaYEHBI CTPYKTYPHBIE 3JIEMEHTHI (B TOM YHCJIE OpPraHOU/Ibl), COAEpKaIINe
3HAYUTEIbHOE KOJMYECTBO MOJIEKYJI HEKOTOPbIX BEIECTB.

YcranoBute OQHO3HAYHOE COOTBETCTBHE MEXKAY CTPYKTYPHBIMH 3JieMEHTAMM
(o003Hauennl umppamu) u dopmyaamMH ITHX BelecTB (0003HAYeHbI OyKBamm).
CooTBeTcTBYOIIYI0 OYKBY, 0003HAYAKIIYK0 BellleCTBO, BbiOepuTe M3 IPeaioKeHHOT 0
CIIMCKA B pacKpbiBawueMcs MeHI0. Bunmanne! Onna ¢popmysia siBisieTcs JTHIIHEH.
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OT1BeT:

3aganue 5. JlaiiTe pa3BépHyThIil 0TBeT. MakcumarnbHas olieHKa — 6 0asios.
buonornueckue meMOpaHbl MOTYT BBICTYIIATh B KauecTBE Oapbepa, KOTOPBIM 00ycIaBIMBaeT
CO3J1aHUE TEKTPOXUMUYECKOT 0 I'PaJeHTa HOHOB. DTOT I'PaJAUEHT MIPEACTABIIAET cO00Il OUeHb
BA)KHBIN MCTOYHHUK 3HEPIUHU, HUCIIOJIb3yeMbIi KiaeTKoi. IlpuBeauTe npumepsl npoueccos, B
KOTOPBIX HCIOJIb3YeTC HAKOIJICHHAs] TAKUM I'PAJMEHTOM JHeprusi B KJIeTKe pacTeHHs.
3anuIImMTe OTBET B OTBEAEHHOE IT0JIE.
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Pa3aen IV. I'eHeTHKa U celeKIUs.
3apanusi 1-2. MHoxkecTBeHHBII BbIOOpP. MakcumanbHas orieHka — 2 0ajuia 3a

OJTHO 3aJaHuE.
BuuMaresbHO NpoYMTAliTEe NMPEAJOKEeHHbIH TEKCT M PACCMOTPUTE PHCYHKH, 3aTeM
nepexoanTe K BbINOJHEHUIO 3a1aHUI.

[Tekapckue apoxoku Saccharomyces cerevisiae maBHO CTajqu MOJCIBHBIM OO0BEKTOM
ouonorun. bonbIIyio 4acTh KU3HEHHOTO IIMKJIA IPOXKH TUTLIIONTHBL, HO B pe3y/IbTaTe Melio3a
CTaHOBSITCSl TAIUIOMIHBIMU (PUCYHOK). 3UTOTa JIPOXIKEH CONEPKHUT B sAlIpe 32 XpOMOCOMBI.
Mexny ranjgouJIHbBIMU OpPraHW3MaMH BO3MOXHO CKpPELIMBAaHUE — CIMSHHUE TaIluIOMJIHBIX
KJIETOK, MPUYEM CKpEIIMBATHC MOTYT TOJIbKO KJIETKM C pa3HbIM THUIIOM CIIapUBAHUS.
CriocobHbIe K CIapUBAaHUIO APOXKH JUKOrO THIA MOTYT IMEpEeKIIoYaTh THUIl CIapUBaHUS
MEX1y a U o. JumionaHble KJIETKH B YCIOBHUSAX CTpecca MOTYT AEIUTbCS MEWO030M, JaBas
Hayajo 4eThIpéM acKoCIopaMm: JBYM a-cliopaMm U JBYM oO-cropaM. becrosnoe pa3mMHo)XeHHe
JTPOXOKEH OCYLIECTBISETCS MYTEM IMOYKOBAHUS, B OCHOBE KOTOPOrO JIEKHUT MUTOTUYECKOE
neneHue sapa. B pesynpTaTe MOYKOBaHHS OOpa3yloTCs JBE KIETKH, Pa3NUYarONIHecs
pa3mepamu. BaxkHol 0COOEHHOCTHIO SIBIIeTCS (PaKyIbTaTUBHAS aHA3POOHOCTH APOAIKEH, TaK
KaKk TpH HEJOCTAaTKe KHUCIOpOJa OHU MOTYT OCYUIECTBISATH CHUPTOBOE OpokeHue. B
1ab0paTOPUAX YACTO UCHOJB3YIOT CPEABI CO CIUPTAMHU, YTOOBI BBISBIIATH KJIETKU C MYTaI[USIMHU
B ¢epmenTax nukia Kpedca, Tak Kak Ha TAKUX Cpelax OHU HE CTIOCOOHBI K POCTY.
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Pucynok. JKusHeHHBbIH UK Aposckedr Saccharomyces cerevisiae. 2N — IUIJIOWIHBIE KJIETKH, N —
TarIOUIHbIE KIETKH.

1. BeiOepuTe Bce NpaBUIbHbIE 0TBEThI, ONMPAsICh HAa HHPOPMALIMIO U3 TEKCTA U PUCYHKA.
a. Knerka gposokelt, oOpazoBaBiIasicsi B pe3yJbTaTe IOYKOBaHUS, B HOPME COACPKHUT TaKOE jKe
YHUCIIO XpOMOCOM, 4TO u UCXO/IHAS
6. 3urora y apoxokeid oOpasyercs H3 KJIETOK C pa3HbIMH THUIAMU CIIAPUBAHUS
B. [l npoxokeit xapakTepHo 00pa3oBaHue CHEUAIN3UPOBAHHBIX MY>KCKHUX U )KEHCKHUX FraMeT,
pa3IMYArOLIINXCSl CTPOEHUEM

r. Y JIpoxikell MMeeTCs T'eH, MPEICTaBJICHHBI B XPOMOCOME EIMHCTBEHHOW Komueil. B
MOCTCUHTETUYECKOM JTare MHTep¢a3bl ralionIHOW KJIETKH 3TOT IeH OyJaeT HmpeacTaBiicH
YETBIPHMS KOTHSIMHU
1. B anadase nmepBoro neneHust Mei03a XpOMOCOMBI JPOKIKEH COCTOSIT U3 IBYX XPOMaTH]]

2. BoiGepure Bce nMpaBu/bHbIE BAPHAHTHI 0TBeTa. /l06GaBienne KaKUX COeIMHEHUI B
KyJbTYPy KJIETOK Jposxckeii Saccharomyces cerevisiae Mo:keT mNpuBecTH K
BO3HUKHOBEHHIO MyTaUMii?

a. Konxunun

0. DTUJIOBBINA CIUPT

B. ['mapokcun Bogopoaa

r. [lepokcun Bogopoa

II. XJTOPUCTBIA METUIIEH

3ananue 3. Pemure 3agauy. MakcumainbHas orenka — 10 6asios.
B PaCIIOpPsKCHHUU  UCCICAO0BATCIIA €CTh JiBa TaIllJIOWAHBIX [ITaMMa Z[pO)K)Keﬁ

Saccharomyces cerevisiae. [1epBblii mITaMM HE MOXET pacTd Ha cpese 6e3 Tpuntodana uz-3a

HOHCEHC-MYTallud B T€HE |, JIOKaJM30BAHHOM B UETBEPTOM XPOMOCOME, OAHAKO PACTET Ha
cpeze ¢ aJeHMHOM. BTOpoil mtaMM He MOXET pacTH Ha cpene 0e3 aJieHuHa U3-3a HOHCEHC-

MyTaluH B TeHe A (JIOKaJM30BaH B TIEPBOM XPOMOCOME), HO pacTET Ha cpeie C TPUNTO(haHOM.
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Y BTOpOro mraMMa TakKe IMpUCYTCTBYET HOHCEHC-MyTalus B TeHe M, KOTopbIi JTOKaIn30BaH
B 4eTBepTOr XxpoMocome Ha paccrossuuu 30 cM ot rena T. Myrtanust B reHe M mpuBoaut k
octanoBke 1ukia Kpebca.

B xoze skcnepuMeHTa CKpeCTUIIM 3TU ILITaAMMBbl MEXIY CO00M, B pe3ybTaTe 4ero Obu1
MOJIYYeH JUIUIOWJIHBIA IMTamMM. Y HEro HWHIYIHPOBAIM CHOpOOOpa3OoBaHUE M 3aTEM
POaHAIM3UPOBAIN MTOTOMKOB, BBIPALICHHBIX U3 OTAENIBHBIX aCKOCIHOP M pa3MHOXKaBIIMXCS
OecronbsiM TyTeM B TeueHue 20 MOKOICHUM.

BbinosHuTe 321aHUS U 3aNMIIUTE OTBETHI B OTBeIEHHbIE MOJIsA. YuTHuTe, 4To 1 ¢M
CcOOTBeTCTBYeT 4YacTtore pexkoMOumHaumu 1%. Bce QyHKOMOHMpyWOIIHE aAJLIEJIH
0003HauYbTe 3arJIaBHBIMH OYKBAMH, 2 MyTAHTHbIE — COOTBETCTBYIOIIMMU CTPOUYHBbIMH (1,
a, m).

1) INannonaHbIX TOTOMKOB CTajIM BBIPALMBATh Ha cpesie 6e3 TpunrodaHa. Y KaKuTe, Kakas
JI0J1s1 OT OOLIEro YK cIla IOTOMKOB BBIPACTET Ha TaKOM cperie.

Otser:

2) [lepeunciute reHOTUIIBI IOTOMKOB, KOTOpPBIE BHIPACTYT Ha Takoil cpexe. B oTBet
3aMUIIATE BCE TEHOTHIIBI YePe3 3aITYI0 0€3 MpOoOeoB.

Otser:

3) I'anionaHbIX TOTOMKOB CTaJId BBIPALIMBATh HA CPEJlE€ C 3TAHOJIOM U INIMIEPUHOM B
KauecTBE €IMHCTBEHHOI'0 MCTOYHHUKA yrjepoja 1 0e3 aJjeHuHa. Y KaKuTe, Kakas 101 OT
00111ero Yncia MOTOMKOB BBIPACTET HA TaKOH cpere.

Otser:

4) TlepeuncnuTe reHOTUITHI TOTOMKOB, KOTOpPbIE BBIPACTYT Ha Takoi cpezae. B oTBer
3aIUIIATE BCE TeHOTHIIBI Yepe3 3aMsATyro 0e3 mpoOeroB.

OtsBer:

5) Ckonbko mosniekyi AT® Oyner B KOHEYHOM MTOTe MOJTy4EHO B KJICTKE JIPOXKIKEH
(cMHTE3MpPOBAHHBIE MUHYC 3aTPauyeHHbIE) IPU PACIIEIUIEHUHU 2 MOJIEKYJI IJIFOKO3bI U 2
MOJIEKYJ1 (PpyKTO3bI B OECKHCIOPOIHOM cpeze. B oTBeTe 3anuimmTe 0JHO YHUCIIO.

Otser:

3ananue 4. JlaiiTe pa3BépHyTbIi 0TBeT. MakcumasbHas OlleHKa — 6 0aJioB.
st m3ydennss (pyHKIMHM T€HA 4acTO UCHOJIB3YIOT “METOA JAeNelnuid’, Korja WHTEPECYIOINn
HaC I'CH YAAaJ0T U3 MOJICKYJIbL I[HK, IMOCJIC YCTr0 U3y4arOT U3MCHCHUA (1)CHOTI/IH3,. O,Z[HaKO
JACJICHUN HEKOTOPBLIX 'CHOB MOI'YT ITPUBOAUTD K rubenu OpraHn3Ma Ha CaMbIX pPaHHUX CTAAUAX
€ro pa3BuTUsd, B PpPE3YJbTATC YCro IMNPHMCHCHHC AOAaHHOI0O METOAAa HCEBO3MOXHO HWJIU
ManodpdexrtuHo. IlpennoxkuTe He MeHee TPEX MeTOAOB, KOTOpPbIe MO3BOJWJIN Obl
YCTAHOBHUTH (PYHKUHMIO HEKOTOPOI0 IreHa y JAPO:KikKeil, He MCmoab3yda Aeaenun. Kparko
OIMUIIHUTE MECXAHU3MBbI, JICKAILIMEC B UX OCHOBE.
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Pa3aea V. buoJiorus yejiopexka
3ananus 1-2. MHokecTBeHHbIN BbIOOP. MakcumanbHas oreHka — 2 Oajia 3a

OJHO 3aJaHuc.
BHumaTteqbHO NpouyMTAaliTe NpPEII0KEHHbINI TEKCT W PACCMOTPHUTE PHUCYHKH, 3aTeM
nepexoanTe K BHINOJTHEHHUIO 3aJaHM.

Onkonornyeckue 3a00JeBaHus — OJTHA CAMBIX PaCIPOCTPaHEHHBIX TPUUNUH CMEPTHOCTH
moneit B coBpeMeHHoM Mupe. HanGonee onacubie onyxonu B 90% ciy4yaeB pa3BUBAIOTCA U3
METAaCTa3UPYIOIIMUX KJIETOK. DTO KIETKH, KOTOpPbIE OTAEISIOTCS OT MEPBUYHOM OIyXouu
(KapUUHOMBI, CApKOMBI, TUM(OMBI UM MEJTAHOMBI) M OKa3bIBAIOTCS B JIPYrOM OpraHe WU
TKaHH, TJie 00pa3yloT BTOPHUYHbIE onyxond. Hampumep, B HopMe KileTKa, OTJeIMBINAsics OT
SMUTEIHAIBHOTO CJI0s, THOHET B pe3yJjbTaTe aronTo3a, KOTOPBIA 3alycKaercs B OTBET Ha
noTepro e€ aaresud ¢ COCEAHMMHM KJeTKaMHu U 0a3aibHOM IUIacTUHKOH. PakoBble KIIETKU
(KIeTKH KapUUHOMBI) M30€raloT 3TOro, T.K. OHM CHOCOOHBI OCYHIECTBIISTH AMUTEIHAIBHO -
ME3EHXUMHBIM Iepexol, TO e€cThb NpHoOpeTaTh CBOMCTBA ME3EHXMMHBIX KIIETOK, B HOpME
00pa3ylolmux COCIUHUTENbHYI0 TKaHb (puc. 1). Takue KJIETKHM CHOCOOHBI K MUTpPALlUU B
COCEIHHE TKaHU M MOT'YT B U300MJIMHU CHHTE3HUPOBATh KOMIIOHEHThI MEXKJIETOYHOT'O BEIIECTBA
ATUX TKaHel. bonee Toro, OHM MOTyT POHUKATh B KPOBEHOCHBIE U TUM(PATUUECKUE COCYAbI U
MEPEHOCUTHCA B IPYTHE OpraHbl C KPOBOTOKOM H JIMM(POTOKOM, TO €CTh METaCTa3UpPOBATh.

SRRy JOARIORADAY Ot UL Il | A T g U IR ORI

g
e

AaresvoHHble
KOHTaKTbI

WUHTerpuHbl ba3anbHas
NNAacTUHKa

PI/IcyHOK 1. OnurennaabHO-Me3E€HXUMHBIH Mepexoa KJICTKH.

OnuTenuasbHO-ME3CHXUMHBIH TIepexo]] He XapaKTepeH [UIs KIETOK B3pOCIIOro
OpraHu3Ma, 3a HCKJIIOYEHHEM paKOBBIX, OJHAKO €ro MOXXHO Ha0I0AaTh B Mpolecce
SMOPHOHATILHOT'O Pa3BUTHUS YEJIOBEKAa W MHOTUX JIPYTUX >KUBOTHBIX. TakK, y MO3BOHOUYHBIX
KJIETKA HapYXHOTO CJIOs 3apojbiiia (dmubiiacTta) BBICENSIOTCS BHYTPH 3apoOJbIla, TIe
o0pa3yloT me3ofepMy U 3HToAepMy (puc. 2). BwicenstoTcsi 0OBIMHO KIIETKH TMEPBUYHOU
MOJIOCKM — YydYacTKa »MnubiiacTa Ha COWHHOM CTOpoHE 3apoxapima. [loxoxwmii mporecc
HaOMmoaeTca v Ha cTaauu (GopMHUpPOBaHUS HEHpYyNIbl. Bo BpeMst 3aMbIKaHUS HEPBHON TPYOKHU
KJICTKH, PACIOJIOKEHHBbIC Ha T'PAHMIIC HEPBHOW TPYOKH M IKTOJAEPMBI, 00pa3yroT HEPBHBIN

rpebeHb. DTH KJIETKH TPeo0pa3yoTcs B ME3EHXUMaIbHbIE 1 MUTPUPYIOT IO BCEMY SMOPHOHY,
ydacTBys B OOpa3oBaHUM TaHTIIMEB TMepu(epuIeckoil HEPBHOW CHCTEMBI, YEIIOCTEH,

(hopMHUPYyst TUTMEHTHBIC U TJIMAJIbHBIC KIIETKU (pHC. 2).
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HepeHan HoToxopa KneTka HelpoHbi MenaHouuTbI YepenHble kocTu OpoHTobnacThbl
TpyBka HepBHOro rpebHs * u

rMuanbHbIe KNeTku MBILILE
PI/IcyHOK 2. O6p330BaHI/Ie pa3siIM4HbIX OpPraHoOB H TKaHel B 3M6pI/IOHaJ'IbHOM Pa3BUTHHU
YCIOBCKAa

1. Ucnoab3yss uHpopmManmio, NpeacTaBJIeHHYI0O B TEKCTe U HA PUCYHKaX, BblOepuTe BCE
NpaBUJbHbIE YTBEP:KICHUS O Ipoleccax B OpPraHnu3Me 4ejJOBeKa B HOpMe M NpH
MaToJIOrM.

a. KneTku onyxousu roioBHOro M0O3ra MOr'yT UMETh SIUTENUAIbHOE ITPOUCXOXKIEHU E

0. B xoze snuTenuanbHO-ME3EHXHUMHOT O MEPEX0/1a pa3pyIIaroTCss KOHTAKThI KIIETOK C
0a3aabHOM MJIACTUHKON

B. KiteTka snurenust TOHKOro KMIIEYHUKa B HOPME MOXKET HauyaTh MUTPALIUIO U3 SIIUTEIINS B
JIPYT'yIO TKaHb

r. B oMOproHaapHOM pa3BUTHHU YEJIOBEKA HEKOTOPHIE KJIETKA ME3EHXUMBI TPEo0pa3yoTCs B
AIUTENUATIbHbIE

1. Kinetku HepBHOTO rpe0Hs Aal0T Hayajao HEKOTOPHIM KIIETKaM dIUIepMHUca

2. Ha ocHoBe mH(popManuu, NPUBEeIEHHON B TEKCTE U HA PUCYHKAX, M BAIIUX 3HAHUI
Bbl0epHTe Bee NPABWIbHbIE YTBEPKICHUS.

a. Y TOJIOBOHOTUX MOJUTFOCKOB HEpBHAs TpyOKa (hOpMHUPYyeETCsi U3 SKTOACPMBI

0. JlIumpoma oOpasyercst U3 KIETOK COSAMHUTEIHHON TKAaHU

B. [acTpymsanus y mo3BOHOYHBIX MPOUCXOIUT 3a CUET BBICENIEHUS KJIETOK U3 dIHOIacTa

r. Meracra3pl HE MPOHUKAIOT B TOJIOBHOM MO3T ¢ KPOBOTOKOM, T.K. B HEM OTCYTCTBYIOT
KPOBEHOCHBIE COCY b

1. PakoBbI€ KJIETKH B COCMHUTEIIBHOM TKAHU MOT'YT CUHTE3UPOBATh KOJIAr€H

3aganme 3. YcTraHoBUTE NMPpaBUJIBHYIO IMOCIACA0OBATEIbHOCTD Oﬁ’beKTOB,

SIBJICHUH WJIM CTAAWI mpouecca. MakcumalibHast OleHKa — 5 0ayljioB.
VcranoBurte NMpaBUJIIBHYIO IOCJICAOBATCIIBHOCTh NEPEMCUICHUSA IIO0 OpraHaM KpOBeHOCHOﬁ
CHCTEMBI JICHKOINTA, KOTOPHII MOMaJI B KPOBOTOK B CIIM3UCTOH 000IOUKE KEITyAKa U OKa3ajcs
B OZIHOM M3 apTEpUOI CENE3EHKH.

1. JleBblil xxenyaouek cepana

2. Hwxuss nonas BeHa

3. bpromnas aopra
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4. XenynouHas BeHa
5. BopotHas BeHa
Ortser:

3aganue 4. YcraHoBHTE cOOTBeTCcTBHE. MakcuMaiabHas OlleHKa — 5 0aJijioB.
OHKOTeHBl — TeHBI, HAPYIIEHUs dKCIPECCHU KOTOPBIX MOTYT MPUBOAUTH K PA3BUTHIO
3JIOKAYECTBEHHBIX  omyxoJjied. [[ns MomenupoBaHWsT 3TOro mpolecca TeHETHYECKH
MOIU(HUITUPOBAHHBIC KJIETKHU, SKCIPECCHPYIONINE OHKOT'CHBI, pa3BOMAT B KyJIbType U 3aTeM
WHBEIUPYIOT B OpraHbl 3KCIEPUMEHTAJbHBIX XUBOTHBIX. [IOMHUMO aKTHBHBIX OHKOIE€HOB
KJIETKH B UHBEKIIUU MOTYT COJIEPKATh T'€HBI OEJIKOB-MapKepoB, 01aroapsi KOTOPHIM HX MOKHO
OTJIMYUTH OT KJIIETOK 3A0pOBOM TKaHU. TakuM 00pa3oM, Ha KUBOTHBIX MOJICITHPYIOT MPOIECCHI
Pa3BUTHS PA3IMYHBIX OMyXOJEH, XapaKTePHBIX U JIJIS YEJIOBEKa.
YcraHoBUTEe OJHO3HAYHOE COOTBETCTBHE MeXKIY H300paKeHUAMH JI1adopPaTOPHBIX
JKMBOTHBIX WJIH HX OpPraHoB (A-J/I) m Ha3BaHMAIMH NATOJIOTHIl 4YeJIOBEKa, KOTOpPbIEe
BOCIIPOU3BeeHbl B TaHHBbIX JKcnepuMenTax (1-10). s cpaBHeHusi Ha U300paskeHUAX
NMpPHUBeEeHbI 30POBbIe KMBOTHbIE (KOHTPOJb). BHumanue! Hekoropnlie Ha3BaHusi B
CIIMCKeE MATOJIOT|ii — JINIIHHE!

B KoHTponb [NaTonorus . Martonorus

A KoHTponb

"‘
, -“ I"‘ff

=
{ law
/A

A

CHMcoK IaToJIOTHA:
1. Pak ssmuHmnKa

2. Pak MIUTOBUIHOM JKEJIE3HI
3. Pak MOJIOYHEBIX K€eé3

4. Pak nuiesona

5. Onyxoib Mo3ra
6
7
8
9
1

. OnmyxoJib MBITIII]
. Pak kuieuyHuka
. Pak nérxux

. Pak mouek

0. Pak neuenu

OtBeT:

Al B | B| T |1
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3ananue 5. Pemure 3agauy. MakcumaibHasl olleHKa — 8 0aJIOB.

B cpennem 3a 1 cepeyHbIi IIUKII CEpIE UCIBITYEMOI0 BIOPachIBacT B OOJIBIIONH KPyT
kpoBooOpamienus okono 100 miu (cM?) kpou. B 1uarnocTuke Jariie MCIob3yeTcs IoKa3aTelb,
XapaKkTepu3yrumi 00bEM KPOBH, BEIOPAChIBAEMOM CEp/IllEM B MUHYTY — CEPACUHBINA BBIOPOC.
N3BectHO, uTo 20% OT cepaedHoro BeIOpoca mocTymnaer K rosose. 80% KpoBOCHAOKEHUS
rOJIOBBI 00ECIIEYMBAIOT COHHbIE apTEePUH, Kaxk/1as U3 HUX IEPEHOCUT MPUOIU3UTENILHO PaBHbIE
o0bembl kpoBH. UCC ucneiryemoro = 60 ya/MuH.

[Toprust ¢uryopeceHTHOro KpacuTessl MEePEeHOCUTCS C KPOBOTOKOM K TOJIOBE, TJie
CBSI3BIBAETCS C MUIIIEHBIO B TOUKE Pa3/eiieHUs JIEBOW 0011eil COHHOM apTepuy Ha HapyXHYIO U
BHYTPEHHIOIO BeTBb. IloacumraiiTe, CKOJIbKO BpeMeHHM MNOHAZO0MTCS ITOH NOPUUH
KpacuTeJisi, YTO0bl MePeMeCTUTHLCS U3 JIEBOI'0 KeJYyA04Ka B (haze CHCTOJIbI K MUILIEHH.
IIpome:xyTOUHBIE Pe3yJibTATHI BHIYMCIEHUI, TOJY4eHHbIE B X0/ie pellleHHs], BHeCHTE B
CIeNMAJBHO OTBeIEHHbIE 0151. BHuManue! Okpyrinre oTBeThbl ¢ TOYHOCTBIO 10 COTHIX.

Tabmuna 1. Mopdonoruueckrne xapakTepUCTUKH HEKOTOPHIX COCYIOB.

Hassanue cocya [Tmomans nonepe;iHoro Jnuna cocyna,
CCUCHUS, CM cM

Bocxopsiias 9actb TpyaHOI a0pTHI 4 5
Jlyra aopThl 10 BBIX0/1a JIEBOU OOIIIEi 4 4
COHHOM apTepuun
Hucxopnsmas gacts rpy1HON aOpThI 2 30
IIpaBas o01masi COHHAs apTepus 0,2 9
JleBast o0Ommiasi COHHast apTepuUs 0,2 10
BrayTtpenHss neBas COHHas apTepus 1,2 6

1. 3HaueHue cepieaHOr 0 BEIOpOCa (MIJI/MHH): 1 Gamn

2. OO6BEMHAs CKOPOCTh KPOBOTOKA, CHAOKAIOIIETO TOJIOBY (MJI/MUH): 1 Gamn

3. O06bEéMHAs CKOPOCTh KPOBOTOKA IO JIEBOHM 001Ieii COHHON apTepun (MJI/MUH):
1 6ann

4. JluHeiiHas CKOPOCTh KPAaCHTENsl HA y4acTKe OT Hayvaja aOpThl 1O Havaja JIEBOH o0mIei
COHHOU apTepuu (CM/ceK): 2 Gama

5. JIuHelHas CKOPOCTh KpAacUTENsI Ha yY4acTKE OT Havasia JICBOW OOIel COHHOM apTepuu a0 e
paznesneHus (CM/ceK): 2 Oajia

6. Bpemst mpoXoxaeHHs OPIIUU KPACUTEIISI OT CEPIIlla 0 pa3aeieHHs JEBOM 001Iei COHHON
aprepuu (cex): 1 6ann
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10 — 11 kiaacce

Bapuant 2
2023-2024 yu. r.

IIpumep ogHOro u3 BapuaHToB. Kaxaplli BAPHAHT FEHEPUPYETCS DIEKTPOHHON CUCTEMOU
CIIy4ailHBIM 00pa30M M3 MYJIOB 33a/IaHHH 110 KaXIOMY U3 pa3/IelioB.

Pasznen 1. buosiorusi pacrennii, BogopocJiei, rpudos

3apanust 1-2. MHokecTBeHHbII BbIOOpP. MakcuMalibHas OlleHKa — 2 Oaiia 3a
OJIHO 3aJIaHHE.
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yopraHuamamu ~510 MnH.n. L 4

K TOSIBJICHUIO BBICIIUX PACTEHHI; kKENTasi — KOJOHU3ALUs CYIIH BOAOPOCISMHU M3 IPYTUX
IpyMIL; X — BeIMepiune opranusMel. b. @unorenernyeckoe nepeso rpymmbl Archaeplastida.

[TepBble 3yKapuoThl, clIOCOOHBIE K (POTOCHHTE3Yy, BOHUKIN NMpUMepHO 1,5 mupa. jer
Hazaa. DTOMY MPEIIECTBOBAI HAOCUMOMO3 TeTepoTPOGHOro MpercTaBUTENs dyKapuoT U
ruano6akrepun. Ceifuac MOTOMKOB 3THX OPraHu3MoOB 00beauHsIOT B Ipymy Archaeplastida,
BKJIIOYArONIyt0  kpacHeie  Bomopociu  (Rhodophyta), rmaykoduToBRIe  BOHOpOCIH
(Glaucophyta), u npencrasureneil rpynmnsl 3enéubie pactenus (Viridiplantae) (puc. b). Okomno
1 mapa. mer wHazan Viridiplantae pa3nenuianch Ha HEMOCPEICTBEHHO 3€IEHBIC BOIOPOCIH
(Chlorophyta) u rpynmy ctpentodguToBbIX Bomopocieii (Streptophyta), Kya OTHOCST BBICIIIHE
pactenuss (Embryophyta) w  xapoBsie Bomopociu  (Charophyta), sBistomuecs



MPEUMYIIECTBEHHO IPECHOBOAHBIMU M Ha3eMHbIMU oOuTaTensMu. Takum oOpasom, Bce
BBICIIIE PACTEHUS BO3HHUKIM OT OOIIEro mpeaka — CTPEenTOPUTOBOM BOJOPOCIH
(Streptophyta). Omgnako MHOTHME Jpyrue BOJOPOCIH TAKXKE KOJOHU3UPOBAIM CYIIY
HE3aBUCUMO OT MpeaKa SMOpruopUTOB.

[Tpubmusutensao  590-600 wmuH. ner Hazaag (BEpXHMH MPOTEPO30H) BO3HUK
MpernoaaraeMblil OOIIHi MPe1oK BRICIIUX PACTEHUI U 3UTHEMOBBIX BOAOPOCIEH (CLIETIISHOK)
(puc. A), obmamaromMii HUTYATOW HIJIM @K€ TMAPEHXUMATO3HOM CTPYKTYpOHl Tasioma,
KOTOpBIM JKWJI B BOJE, HO IOJBEPrajcsi NEpUOAMYECKOMY BbICHIXaHUIO. BO3HHKHOBEHUE
BBICIIMX PACTEHUH NaTUPYIOT B UHTEPBAJIE MEXK/y CPEHUM KEMOPHUEM U paHHUM OPJIOBUKOM,
nopsiaka 510 miH. ner Hazaa. Mx BbDKMBaHHMIO CIOCOOCTBOBAIM MHUKPOOPraHU3MBI, YiKE
oOuTaBIIKE TOTJA Ha CYIIE.

HenaBuo BbiicHmIM, yto Oosnee 80% reHoB, o0ycClaBIMBAIOIIMX HAJIMYUE Pa3HBIX
(EHOTUIIOB U IMPOKUM CHEKTP IKOJIOTMUECKUX peakiuil SMOpHO(PUTOB, UMEIOT TOMOJIOTH B
reHomMax M TpaHcKpunromax crpentoduroB. Hampumep, Oosbmas wacte (>70%)
COBPEMEHHBIX BUI0B SMOpHOPUTOB 00pa3zyeT apOyCKySIPHYI0 MUKOPU3Y, KOTOpasi IOMOraeT
UM TOJy4aTh NUTATENIbHbIE BEIECTBA U3 cyOcTpaTa. ['oMoornyHbie TeHbl, y4acTBYIOIIHE B
CUTHAJIbHBIX Mpolleccax U HEOOXOAUMBIE AJIsl YCTAHOBJIEHUS 3TOr0 CUMOK03a, IPUCYTCTBYIOT
HE TOJIbKO Y BBICIIMX PACTEHUH, HO U Y CTPENTO(PUTOBBIX BOJOPOCIIEH.

1. BoiOepuTe Bce npaBuJibHbIe OTBEThI, ONUPASICh HAa MH(POPMAIMIO U3 TEKCTA M PUCYHKA.
a. OO mpeoK BRICIIUX PACTCHUM U 3UTHEMOBBIX BOJIOPOCIICH MMET MHOTOKJIETOYHOE
CTpOEeHUE

0. Y crenToQUTOBBIX BOAOPOCIEH yKe OB MHOTHE T'€HbI, KOTOPHIE Y BBICIIUX PACTCHUN
HE0OXOMMBI 1151 00pa30BaHus apOyCKYJIIPHON MHUKOPH3BI

B. 3esI€HbIE BOJOPOCIHU X0/1€ IBOJIIOIIMU OCBAUBAJIM CYILY HEOAHOKPATHO

r. KpacHhsble, 3enéHble, XapoBble BOAOPOCIIU U BBICHIME PACTEHUS IPOU3O0LLUIA OT OAHOTO
o01iero mpeaka

1. J1o mosiBJICHMsI IEPBBIX BBICIIMX PACTCHHH Cylia Obliaa 0€3)Ki3HEHHON

2. Ha ocHoBe MH(pOpManuu, NPUBEAEHHONH B TeKCTe W HA PHCYHKe, a TaK)Ke BalllMX
3HaHUM, BbIOepHuTe Bce BepHbIe YTBepPKIeHM.

a. bokaiiiuil o61Mii Mpe1oK BEICIIUX PACTEHUH U 3UTHEMOBBIX BOAOPOCIIEH MOT 00UTaTh B
OJTHOM OHOTOIIE C APEBHUMHU I'pudamMu

6. IlepBble 1O0CTOBEPHBIE CTPYKTYPHbIE OCTATKH BBICHIMX PACTEHUH B M1aJICOHTOIOTMYECKOM
JIETONMCH — CIIOPBI

B. BeIcime pacTeHHst BO3HUKIIM B NTAJIE030MCKYIO 3py

r. KpacHble BO1opocM BO3HUKIIN B BOJIIOLIMU I03%Ke, YeM MaHIUPHbIE PHIObI

1. IlepBble Ha3eMHbIE pacTeHUs] (OTOCUHTE3UPOBAIM IPU OMOILH JIUCTHEB

3aganue 3. [lonmummre pucyHok. MakcumaibHas OlleHKa — 5 0ajlioB.

Ha pucynke u3o0pakeHbl ramMero(uThbl pa3jM4YHbIX BBICIIMX pacTeHuil. Buecure
PYCCKHE HA3BAHUs OT/AE]I0B, K KOTOPbIM OTHOCAT 3TH PacTeHHsA, B OTBEAEHHBIC MOJISA
psaoMm ¢ coorBerctByrlommmMu OykBamu. Iloackaska: rameropur Ha pucynke b —
MHMKOTPO(HBIN.



3ananue 4. YcTaHOBHUTEe NPaBWILHYIO IO0CJ€10BATEJbHOCTh 00BEKTOB,

SIBJICHMI WIN cTaaquii mpouecca. MakcumalnbHas oOlleHKa — 5 0asioB.
YcraHoBute NpaBUWJIBHYIO MOCICAOBATCIbHOCTL NEPEMCHICHHA MOJICKYJIBI KHCJIOpPOJa IO
Opra"Hu3My IBETKOBOI'O PACTEHHU.

1.
2
3.
4,
5

OtBerT:

Kiterounas creHka KJeTKH Me30¢uiuia
MexKeTOYHbIE€ TPOCTPAHCTBA TKAHU JIUCTA
[{uTomnna3zma kieTku Me30huiia
Muroxonapus

YcTrpuaHas meib

3axanue 5. YcTraHoBuTE COOTBEeTCTBHE. MakcuMasbHas OlleHKa — 5 0asioB.

IIBeTok Qopmupyercst Onarojaps aKTUBHOCTH IO KpailHel Mepe MsITH KJaccoB

MPOAYKTOB AKCIPECCUU PETYIATOPHBIX TI'E€HOB — TPAHCKPUNIMOHHBIX (akTopoB (TD),

OIpeNENAIOUIMX Mpoliecchl pocTa U Jud HepeHIIUPOBKU OPraHOB IIBETKA, U TOTOMY Ha3BaHHBIX



NEPBBIMU TMSATBIO 3arjaBHbIMU OykBaMu JaTMHCKOro aidaButa. Bce snemeHTH 1BeTka
3aKJIaIBIBAIOTCS B BHJE OYrOpKOB MEpHUCTEMAaTWUYeCKOW TKaHM. To, Kakod opran Oyner
chopMupoBaH, onpeaessiercs B3auMoaeicTBiueM 3Tux Td, KaKabplii U3 KOTOPHIX BHITTOIHSIET
cBor0 crenuduueckyro (QyHkuMo. XapakTep W pe3yiabTaT B3auMojaeicTBUsA dTUx T
onuckiBaercst ABCDE-monensio popmMupoBaHus 1iBETKa, KOTOpas OKa3aHa Ha PUCYHKE.

LiseTok Arabidopsis thaliana (Ha atane Cxema ABCDE-mogenu pa3sutus LBeTKa
3aKknajkv opraHoB
YaLlenucTuk B
NNoAONUCTUK A @
ThIYMHKa -
nenecrTok E

Okcnpeccus TP, 0603HaYEHHbIX pa3HOM 3anuMBKOW, Npu OPMUPOBAHMUM PA3NTUYHbBIX
vyacten usetka Arabidopsis thaliana

(9 @) () (&) ()

Pucynok. ABCDE-Monenb popMupoBaHusi OpraHoB IiBeTKa pesyxoBuaku Tams (Arabidopsis
thaliana). BepTukajabHbIMH JUHHSIMUA Ha CXEME MOJEIM OOO3HAYCHBI YCJIOBHBIC T'DaHHIIBI

(bOpMUPYIOIIMXCST OPraHOB, IIBETHON 3aJIMBKONM 0003HAaYEH BKJIAJ Ka)OTO U3 MATH KJIACCOB
T® B popMupoBaHue TOro NI UHOTO OpPraHa.

YcraHoBUTE OJHO3HAYHOE COOTBETCTBHE MEKAY 3IJIEMEHTAMHM CTPOCHHUSl LBEeTKa M
(paxkropom pazpurus (TP) uim ux coueranueM.

OT1BeT:

Opran T® nian ux coueraHue

YamennucTuku

JlenecTku

TrerauHKN

[TnonomuctTuku

CeMe3auaTku

JIMIIHEC




Pa3gea 11. buosgorus ;kuBOTHBIX
3ananus 1-2. MHoxkecTBeHHbII BbIOOP. MakcuMalibHasi OlleHKa — 2 Oaiia 3a

OIHO 3aJaHHuC.
BHuMaresbHO NpoYMTaAliTe NMPENJOKEHHBIH TEKCT M PacCMOTPHUTE PHUCYHOK, 3aTeM
nepexoauTe K BbINOJTHECHUIO 3a1aH .
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Knaccugukanus xuBoTHbIX co BpemeH Kapna JluHHes mnpereprnena MHOXECTBO
n3meHeHui. COBpEeMEHHAasl CHCTeMa NpHU3BaHa OTPaKaTh (PUIOTEHETUYECKUE OTHOIICHUS
MEXIy OPraHM3MaMH M OMUPACTCS MPEUMYIIECTBEHHO Ha JaHHBIE MOJIEKYJISIPHOW OMOJIOTHH.
[lepen BaMu OAMH W3 BApUAHTOB TAKOH PEKOHCTPYKIUU (DUIIOTCHUH MIICKOMHUTAIOUTIX
(pUCYHOK).

CoBpeMeHHas CHCTEeMaTHKa OOBIYHO UCIIONB3YeT KIAIUCTHIECKUN aHaN3. DTO MOAXO
K PEKOHCTPYKIMHM (UIOTEHWH, TJABHOM UYEPTOM KOTOPOro  CTAll0  BBIICICHUE
roJopHUICTHUYECKHUX TAKCOHOB, KOTOpPHIC BKIIIOYAIOT B CceOsl mpeaka, oOIIero Jis JaHHOMN



IpyNIbl, U BCEX €ro MOTOMKOB. TpaguIMOHHAas cucTEeMaTHKa HCIOJIb30Bajlla Takke U
napaduiIeTHYECKUEe TPYIIbI (BKIIIOYAIOT O0IIEro MpeaKa, HO HE BCEX €ro MOTOMKOB), U JTaXe
nonuuieTnyeckue (BKIIOYAIOT MMOTOMKOB pPa3HBIX NPEIKOB, T.€. CXOJACTBO €€ YJICHOB
BO3HUKAET B pe3yJibTaTe€ KOHBEPreHTHOM WM HapajjelbHOM 5BOJIOIMHU), KOTOpPHIE B
KJIQJIMCTUKE HE CUUTAIOTCS BaJUIHBIMU U IO3TOMY, CTPOTO TOBOPSI, TAKCOHAMHU HE SIBJISIOTCSL.

B pe3ynbTraTe crienuanicraM yAaaaoch BBIACIUTh TPYIIbI, KOTOPbIE BO MHOTHX CITydasX
CHJIPHO OTJIMYAIOTCS ¥ 10 Mop¢oJoruueckuM mnpusHakam. B konne XX Beka IuianeHTapHbIX
MJICKOMUTAIONIMX Pa3feNuid Ha HECKOJIBKO KPYMHBIX TaKCOHOB: JlaBpasumartepuu,
OyapxoHToriaupsl, A¢pporepun u Kcenaprpsl.

MitekonuTarouye — 3To roJo(pUIETUIECKUM TaKCOH, MOSIBIEHNE KOTOPOTo JaTHUPYyeTCs
TPUACOBBIM NEpHOAOM (OKOJO 225 MIH. J. Hazajx). Miekomurarolme B Me3030€ ObUIH
MPE/ICTABJICHHl B OCHOBHOM HOPHBIMH, MOA3EMHBIMH M HOYHBIMU >XMBOTHBIMHU, TaK Kak
OOJBIIMHCTBO HA3€MHBIX HHII OBUIM  3aHATHl  apxo3aBpamMu  (MIPEUMYILIECTBEHHO
nuHOo3aBpaMu). M Tonbko mocie Men-najeoreéHoBOro BbIMMpaHHs, IPUMEPHO B NAJIEOTEHE,
MJIEKOTTM TAIOIIM € TOPOAMIIA OTPOMHOE MHOT'000pazue hopm.

1. BoiOeputre Bce mnpaBHJbHbIE OTBEThl, ONMHPAasicCh HAa HHEMOPMALMIO M3 TEKCTa M
pUCYHKAa:

a. bmkaiimme poCTBEHHUKHY CJIOHOB B COBPEMEHHOM (hayHe — TaMaHbl U CUPEHBI

0. brmxaiimme poaCTBEHHUKU KUTOOOpa3HbIX — OeremMoToBbIe. [103TOMY [TapHOKOIBITHBIE —
napaguiaeTHYeCcKas rpymnmna

B. CecTpuHCKMM TaKCOHOM I10 OTHOIIEHUO0 K Tymnaiism siBasiercss rpynna Kcenaptpsl

r. JlJaBpazuarepuu — rojaopuiIeTHYECKU TAKCOH, KOTOPBIM BKJIFOYAET B ceOSl €IMHOTO
o0111ero mpeaka u BceX MOTOMKOB, KPOME HaCEKOMOSITHBIX

1. Miekonuraroiye, crenuaii3upoBaHHbIe Ha TUTAHUU MYPaBbsIMU, PEACTABIAIOT cOO0
roJ0pHUICTHUCCKHI TaKCOH

2. I/ICHO.]'IBSyH I/IH(l)OpMal.ll/Il{), npuseuém{ym B TEKCTE€ MU Ha PUCYHKE, a TaKK€ Balllu
3HAHUA, Bblﬁepl/lTe BC€ IIPpaBUJIbHBIC OTBEThHI:

a. Adpukanckue cI0HBI OOBIYHO KUBYT TPYIIIIaMU CO CIOKHOU COLIMATBHON CTPYKTYPOit
6. B3pociible mpecTaBUTENN COBPEMEHHBIX OAHOMPOXOIHBIX JUILEHBI 3y00B U 00J1a1a10T
JIEKTpOpeL enIen

B. CHpeHbI, KaK U Ipyrue BOAHbIE MIEKOMUTAONIHE, CIIOCOOHBI K 3XO0JIOKALUU

r. [lnst ApporepueB xapakTepHa KOpOTKasi 0epeMeHHOCTb, TPOIODKUTEIbHBIE IEPHOJT
JIAKTAllMK U OOJIbIIOE KOJUYECTBO JAETEHBIIIEN B IOTOMCTBE

1. KomyecTBo mIEHHBIX I03BOHKOB Y BCEX COBPEMEHHBIX MIJIEKOIIUTAIOIUX PABHO 7

3apanue 3. [lognumure pucyHok. MakcuMasnbHas olleHKa — 5 0aJlIoB.

IIo nmpeacraBiieHHbIM GoTOrpadusiM Yepenos onpeaeuTe OTPSA MJIEKONUTAIIUX, K
KOTOPOMY OTHOCHTCS COOTBETCTBYIOLlee 3KMBOTHOe. BHecuTe pycckue Ha3BaHMs
OTPSII0B B 0TBeIEHHBbIE MO0JIsA. MacmTadHas JuHeiika — Be3ae 1 cm.



3ananme 4. YcTaHOBHTE NPAaBHJIBHYH I0CJIEI0BATEJBbHOCTh O00BbEKTOB,
sIBJIEHU WJIU cTaauid mpouecca. MakcumasnbHas OlleHKa — 5 OaJIIoB.

YcTaHoBuTe NpaBUIIBHYIO TIOCJICAOBATCIBHOCTL IMPOXOXKIACHHUA BOABI IIPU MNHUTAHUU

JIAHIIETHHKA.
1. ArpuanpHas nojaocTh
2. Pot
3. ATtpuornop
4. JKaGepHble menu
5. T'morka

OrtBerT:

3aganue 5. YCTaHOBHUTE COOTBEeTCTBUE. MakcuMaibHas OlleHKa — 5 0ayuioB.

Ilepen Bamu — u3o0pakeHusl BbIMEPIIMX KUBOTHBIX. LISl KaxKI0ro mM300pakEHHOIO
o0bekTa (A-J]) BbIGEpUTE MOAXOASILIME U3 NPEII0KEHHOTO cUcKa yrBep:kuenusi (1-11),
cripaBeJIMBbIE VIS COBPEMEHHBIX Mpe/IcTaBuTeIeil 0TPsAa, K KOTOPOMY OHH OTHOCSITCS.
Buumanne! OnHo U3 yTBep KIeHUH B CIUCKe JHIIHee!



A

CHucoK yTBepKIeHU:

1. Tlo3BOHKM UMEIOT JOINOJHUTEIbHBIE OTPOCTKH, IO3BOJSIIOIIME  YKPENHTh
MI03BOHOYHBIH CTONO

2. Wwmerot 3y0bI 0e3 KOpHEH W MOBEPXHOCTHOTO CJIOS AMAJIM, BEAYT JAPEBECHBIH 00pa3

KUZHU

[IpucyTcTBYyeT JONOMHUTENBHAS Tapa KOCTEW Ta3a — CyMUYaTble KOCTH

4. SlitnekneTka CONEPXKHUT MHOTO >KEJITKa, 3apOABIIl POXKIAETCS € TpEXKaAaMEPHBIM
cepAaLeM

5. CnoxHasl cTepeoCKONMYecKasl 3puTeibHas CHUCTEMa, BbICOKAs YETKOCTh 3PEHMUS, y
HEKOTOPBIX TpEACTaBUTENCH OTpAga MOABIAETCS KOJOOUYKH, UyBCTBUTEIBbHBIE K
3€JICHOMY LIBETY

6. HcxomHo apeBecHbIe, 00Ja7al0T MHOKECTBOM (DOPM JIOKOMOITMH, HHOT /1A TIEPEXOIST K
MPSIMOXOXIEHUIO U JBYHOI'OM JIOKOMOLIMU

7. OcHoOBHasi Harpy3kKa MepeJHUX U 3aTHUX KOHEYHOCTEH MPUXOAMTCS Ha UX IEHTP, B
CBSI3M C 4eM Hanbosiee pa3BUTHIM (M MHOT/Ia €JUHCTBEHHBIM) MaJIblIeM Y OOJIBIIMHCTBA
MpefcTaBUTeNIel OTpsiia SABIISETCS TPETUI

8. BriTanyThIit yepen. 3yOnas ¢opmyna P0-3/0-3 KO0-1/0-1 I13-4/3-4 M3/3, B yemoctu
uMeeTcs auacrema

9. YactnyHO penynupoBaHHas 3yOHAsi CHUCTEMa, YTHKEICHHE KOCTEH M HalIudue
XBOCTOBOI'O IIJIABHUKA

10. OBomronus cBsA3aHa ¢ PeIyKIMEH KOHEYHOCTEH U MOSBICHUEM 00TEKaeMOCTH Tejla

11. B uenrocTu ecTh XUIIHBIE 3yObl, HEOOXOAUMBIE JIJIsl 3aXBATHIBAHUS JOOBIYU TIPU OXOTE

w

OTtBeT:

A B B r hi§




Pazneu 111. buoJgorust Kjierku

3ananus 1-2. MHoxkecTBeHHbII BbIOOP. MakcuMalibHasi OlleHKa — 2 Oaiia 3a
OJTHO 3aJIaHHeE.

BHuMaTe1bHO NPOYMTANTE MNPEIOKEHHBI TEKCT M PacCMOTPUTE PHCYHKH, 3aTeM
NepexoinuTe K BbINOJHEHUIO 32 JaHUH.

BaxxHy!0 poib B JKU3HU PACTEHUHN UIpaeT KJIETOYHas CTEHKA, KOTOpas UMEET CII0KHOE
CTPOCHHE W BBIMONHSAET MHOXKecTBO (yHKIuiA. KiieTounas creHka Oepér cBO€ Havamo OT
o01eil CpeAMHHON MIIACTUHKY, 3aTeM Y K10 KJIETKH HEHTPOCTPEMUTEILHO (POPMUPYETCS
WHAUBHyalbHasi cTeHKa. COBOKYMHOCTH KJIETOYHBIX CTEHOK U MEXKJIETHUKOB (OpPMHpYET
anonnacm — CUCTEMY COIPHUKACAIOIIUXCS KIETOUHBIX CTEHOK, 0OPa3yIOIHUX HENPEPHIBHYIO
CeTh 10 BCEMY PACTCHHIO. BHYTpH LEJUIIOJIO3HO-IIEKTMHOBOIO KapKaca KJIETOYHBIX CTEHOK
(dopmupyercsi cBOOOJHOE MPOCTPAHCTBO, KOTOPOE MOXKET ObITh 3aHATO Bomoil. M3-3a psaga
0COOEHHOCTEN CTPOEHMS aromnjacT UMEET OrPaHUYEHMs IO JTUAMETPY TPaHCIOPTUPYEMBIX
MOJIEKY L.

CHMIUIACTHBIM TPaHCIOPT — IEPEMELICHUE MOJIEKYJ MEXAYy KIETKaAMHU, KOTOpOe
IIPOUCXOAUT 4Yepe3 CIEeLUalbHble LUTONIA3MAaTUYECKUE MOCTUKHM — IuIasMonaecMbl. OHHU
NPEACTABISAIOT cOO0H TSHKM LUTOIMIIA3MBI, cofepxamnme kanansl JI1C u mpoxozsiue yepes
KaHaJIbl OPOBBIX MOJIEH B MEPBUYHBIX KIETOUHBIX CT€HKax (pucyHok). Ilostomy Boma ¢
JOOBIMH PACTBOPEHHBIMU B HEW BEIIECTBAMH, IOINAB B MPOTOIIACT OAHOMN KICTKH, MOXKET
JBUTATHCS AAJIbIIE 10 CUMILIACTY, HE epeceKas HUKaKuX MeMOpaH.

[Tnasmomecmbl popmupyroTes crnenyromum odpasom. [lpu nenennn knerku DI1IC mexny
JIOYEPHUMU KJIETKaMH HE IPEpPbIBAETCS, U OITOMY UX IMPOTOIUIACTHl KOHTAKTUPYIOT MEXIY
coboii. B mnazmanemme u B MmemOpane JI1C B 001acTi 11a3M01€CMBI “3aIKOPEHBI” OEIKOBBIE
MOJIEKYJIbI, KOTOPBIE PEryJIMpPyIOT IUAMETP IUIA3MOAECMBI. Y PACTEHHUM CYILECTBYIOT IBa
pa3IMYHBIX MEXaHW3Ma TPAHCIIOpPTa Yepe3 MIIa3MOJECMBbl: HeceleKmuseubviti (IyTEM MPOCTON
maddy3un) u cerekmuenvli mpancnopm, KOTOPBIA OCYIIECTBIISIOTCS 332 CUET M3MEHEHHUS
JraMeTpa I1a3Mo1eCMEHHOr0 KaHaja, 0Jarofaps uemy Jake HEKOTOpbIE€ KPYITHBIE MOJIEKYJIb
MOT'YT IIPOWTH CKBO3b Y3KHMI KaHAJI U OKa3aTbCs B IPyroi Kierke. [IloMMmMo cuMIIIIacTHOro u
amnoIlJIaCTHOTO MYyTeH ecTh el BaKyOJISIpHBIA TpaHCHOPT (PUCYHOK), HO €ro poyib B
TPAaHCIOPTE BOJbl HE3HAUNTEIIBHA.
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> BakyonsipHbliA NyTb — 4yepe3 naa3ManemMmsbl, LMTONNasmMy U TOHOMacThb
(urpaeT B TpaHCMNopTe BOABI CPABHUTENEHO HEBOMLLUYIO POJb)

Pucynok. Cxematnueckoe H300pakeHHE TPYNIbl PACTUTENBHBIX KIETOK, Ha KOTOPOM
CYMMHUPOBaHbl BCE€ BO3MOXKHBIE NYTH MEPEABUKEHUS BOAbI (pacTBOpoB). OJHOBpEMEHHO
MOTYT MCII0JI30BAaThCs Cpa3y HECKOJbKO IyTel. Takue myTu MOryT pyHKIMOHHPOBATH U B
JUCTE, U B KOpe KOpHA. BakHEWIIy0 posib UIrpaeT amnoIuIaCTHBIA ITyThb, MUHUMAJIBHYIO —
BakyoJsipHbIid. (no /J. Tetinop, H. I'pun, Y. Cmaym, 1997 (2013))

1. BeiOepure BCe NpaBH/IbHbIC OTBEThbl, ONMPAsiCh HA TEKCTOBbIH (pparMeHT M HaA
PHUCYHOK:

a. ATIOIIACTHBIN TPAHCIOPT OCYLIECTBIISETCS YEPE3 COBOKYIIHOCTh IMPOTOILIACTOB, BOAA UJIU
pacTBOp ABUXKYTCS 110 allOIIACTHOMY ITyTH 3a CYET 0CcMOca

6. Ilo amonyacTHOMY IMyTH MOXET IePEMEIIAaThCs HE TOJIBKO BO/A, HO U MOJIEKYJIBI KpaxmaJja
B. CeJeKTUBHBIN TPAHCIOPT XapaKTEPEH AJI CUMILIACTHOI O ITYTH

r. MoHocaxapuabsl MOTYT I€pEMENIATHCS 10 CUMILIACTHOMY ITyTH

1. [lnazmoaecma BhICTIaHA U3HYTPU KIETOUHOW MeMOpaH o

2. Ucnoan3ys nHpopMannio, NpHBeICHHYI0 B TeKCTOBOM ()parMeHTe U Ha PHCYHKe, a
TaK’Ke Ballll 3HAHUs1, BbIOepUTe Bce BepPHbIe OTBETHI:

a. TpancnopT pacTBOpEHHBIX MUHEPAJIbHBIX BEIIECTB U3 KIETOK C KOPHEBBIMHM BOJIOCKAMHU K
KJIeTKaM MpOBOASINEH TKaHU KOPHS MPOUCXOJUT C Y4YaCTMEM M CHUMIUIACTHOrO, U
amnoIIacTHOr O MMYTH

6. JIBM>KeHUIO BO/IBI B IPOBOJISIIEH cCTEME PacTeHUs ClIOCOOCTBYET TpaHCIUpPALUs

B. B TKaHSIX MHOTOKJIETOYHBIX KHBOTHBIX €CTh MEXKKJIETOUHbIE KOHTAKThI, 00eCHeUrBaIOLIHe
TPaHCIOPT MOJIEKYJI

r. Y BBICHIMX pAaCTEHHH, KaK W Y MHOTOKJIETOYHBIX J>KUBOTHBIX, (POPMUPOBAHHE TaMeT
IIPOMCXOJIUT B Pe3yJIbTaTe Melo03a

1. TpaHcopT MoJIEKYJ1 4epe3 KIIETOUYHYIO CTEHKY BO3MOKEH TOJIBKO Y PACTEHUM

3aganue 3. [lonnmummure pucyHok. MakcumaibHas OlleHKa — 5 0ajlioB.

Ha »siexTpoHorpamme mnpuBeaeHo u3o0Opa:keHue ¢parmeHta kKiaeTku. Omnpenesnmure,
KAaKHe KJIETOYHbI¢ CTPYKTYpPbl 0003Ha4YeHbl nudpamu. BHecurTe cooTBercTByHOLIME
Ha3BaHUs B MOJIsI VIS OTBETOB.
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3aganne 4. YcTaHOBHTE COOTBeTCTBHE. MakcuMalbHas OlleHKa — 5 0aJlIoB.
Ilepen BamMu cokpaméHHasi CTPYKTypHast ¢opMyJjia U MoOjAe]db CTPOEHHS] HEKOTOPOI
MOJIEKYJIbl. Y CTAHOBHUTE TOYHOE COOTBETCTBHE MEKAY 3J1eMEHTOM MOJIeKyJbl (A-/) u ero
Ha3BaHueM. Buumanue! OqHo 13 Ha3BaHMH JIeMEHTa MOJIEKYJIbI JHUIIHee.
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3aganue 5. JlaiiTe pa3BépHyTHIil oTBeT. MakcumasnbHas olleHKa — 6 0aslioB.
buonornueckne MmeMOpaHbl MOTYT BBICTYIIAaTh B Ka4ecTBE Oapbepa, KOTOPBIN 00yCIaBIUBaeT
CO3JIaHUE AMEKTPOXUMUYECKOTO TPAIUEHTA HMOHOB. DTOT I'PAIUCHT MPEACTABIISAET cOO0I OueHb
BaYKHBIM MCTOYHUK DHEPrUM, UCHOJb3yeMblid KiieTKoU. IIpuBeauTe npumepsl NMpoIECcCOB, B
KOTOPBIX UCIOJIb3yeTCs HAKOIJICHHAs TAKUM T'PaJeHTOM dHEPrus B KJIeTKe OaKTepUu.

Pa3gen IV. I'eHeTnKka U cejieKknusl.
3ananus 1-2. MHoxkecTBeHHbI BbIOOP. MakcuMalibHasi OlleHKa — 2 Oaiia 3a

OIHO 3aJJaHHC.
BHuMmaTebHO NpoYuTailiTe NMPeIOKEHHBINE TEKCT M PACCMOTPHUTE PHUCYHKH, 3aTeM
nepexouTe K BbINOJHEHUIO 3a/1aHMii.

[Texapckue apoxoku Saccharomyces cerevisiae mgaBHO CTaid MOJEIBHBIM O0BEKTOM
Oouonoruu. bonbIryro YacTh )KU3HEHHOTO IIMKJIA IPOKKH JUTUIOMTHEL, HO B pe3yJIbTaTe MeHo03a
CTaHOBATCS TAIUIOUJIHBIMH (PUCYHOK). 3UroTa JPOXOKEH COAEPXKUT B AApe 32 XPOMOCOM.
Mexny raruionJHBIMH OpraHM3MaMH BO3MOXKHO CKpEIIMBAaHWUE — CIUSHUAE TaIUIOWIHBIX
KJIETOK, NMPHYEM CKpEIIMBaTbCd MOTYT TOJBKO KJIETKM C Pa3HbIM THUIIOM CIIApUBAHUS.
CrnocoOHblEe K CHapUBaHHUIO APOXOKUM JAMKOrO THUMA MOTYT IMEpeKJIoYaTh TUI CHapUBaHUS
MeXay a U o. JJMIIonaHble KIETKH B YCIOBHMSX CTpecca MOTYT AEIUThCS MEeH030M, JaBas
HAyYaJo YeThIpéM acKOCIOpaM: JIBYM a-CIopaM M JIByM o-cropaM. becronoe pazmMHOXeHHe
JPOACKEH OCYLIECTBISETCS MyTEM IOYKOBAaHUS, B OCHOBE KOTOPOrO JEKUT MUTOTHYECKOE
neneHue snapa. B pesynbraTe mouykoBaHHMs OOpa3ylOTCsl JIB€ KJIETKH, pa3IMyaroIIuecs
pasmepamu. BaxHo# 0cOOEHHOCTBIO sABIsIeTCs (paKyJIbTaTUBHAS aHAIPOOHOCTD APOACKEH, TaK
KaKk TpU HEJIOCTaTKE KHUCJIOpOJa OHH MOTYT OCYIIECTBJISATH CIHPTOBOEe OpoxeHue. B
1a00paTOPHIX YACTO UCIOIB3YIOT CPEIbI CO CITUPTAMMU, YTOOBI BBISBIISITH KJIETKH C My TallUSIMHU
B (epmenTax nukia Kpedca, Tak Kak Ha TaKHX Cpeiax OHHM HE CIIOCOOHBI K POCTY.



13

3urora

@O™ " @©

3urora

'

INToukyromascs
3UroTa

Y

‘ @O@j

o

BererarusHas
JUNIOUIHAS
KJIeTKa

\@ v o
©_—€— ¥

Ack co
criopamu

BererarusHbie
a rarJiOuaHbIC
KJIETKH

4

PucyHnok. XXusHeHHbI# UK ApOKKel Saccharomyces cerevisiae. 2N — TUIUIONIHBIEC KJICTKH,
N — TaluIOUIHBIC KJICTKH.

1. BoiOepure Bce NpaBuJIbHbIE 0TBEThI, OMUPASICh HA MHPOPMAIHIO U3 TEKCTA U
PHMCYHKA.

a. BeretatuBHBIC KJIETKH APOAOKEH CIIOCOOHBI K TOYKOBAHUIO

0. Y apoxokeit uMeeTcs TeH, TPEACTaBICHHBIA B XPOMOCOME €IMHCTBEHHOU Komuei. B
MOCTCUHTETUYECKOM 3Tare UHTep(a3bl raluIonTHON KIETKHU ATOT I'eH OyJeT MpeaACcTaBIeH
JBYMsI KOMUSMH

B. 3UroTa y Aposxkei o0pasyercs Mpu CIUSHUM KJIETOK C OAMHAKOBBIM THIIOM CIIapUBaHUS
r. [l ipoxokeil XxapakTepHo 00pa3oBaHKe CHEIMATN3UPOBAHHBIX MY)KCKHX U JKEHCKUX
raMeT, pa3JIM4aroluXxcs CTPOCHUEM

1. Ha cranuu anaga3sel MUTO3a TUIIIOUWIHAS KIIETKA APOXKIKEH COOEPKUT 32 XPOMOCOMBI

2. BeiOepuTe Bce npaBuiIbHbIE OTBEThI. Jl00aB/IeHNEe KAKMX COCJUHEHUI B KYJbTYPY
KJIETOK JPOKIKei Saccharomyces cerevisiae MokeT MPUBECTH K BOSHUKHOBEHHIO
MyTanui?

a. ['a;makTo3a

6. 'mapokcun Bogopona

B. Komxunun

r. Dopmanbaerua

JI. BpoMU CTBIN TN

3ananue 3. Pemure 3agauy. Makcumanbaas ouenka — 10 6amios.
B pacnopsixenun uccienoBaTesiel ecTh JBa TarjougHbIX mTaMMa Jpoxikeil. IlepBbii

IITaMM HE MOXKET PacTH Ha cpefe 0e3 JM3WHA M3-32 HOHCEHC-MyTanuu B TeHe G, KOTopbIit
JIOKaJIM30BaH B MIECTON XpOMOCOME, OJJHAKO CITOCOOCH pacTu Ha cpene Oe3 nernnaa. Bropoi
TaMM HE MOXKET pacTH Ha cpeae 0Oe3 JeilMHa u3-3a HOHCEHC-MyTaluu B reHe V
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(Jlokanu3o0BaH B MEPBOM XpPOMOCOME), HO PAacTET Ha Cpele C JU3UHOM. Y BTOPOro Iitamma
MPUCYTCTBYET TaKK€ HOHCEHC-MyTauus B reHe M, KOTOpbIM JIOKajdu30BaH B ILIECTOM
XxpoMmocoMme Ha paccTossHuu 4 cM ot rena G. Myranus B rene M puBOJUT K OCTAHOBKE LIUKJIA
Kpebca.

B Xxone skcnepuMeHTa CKpeCTHIJIN 3TH IITaMMbl MEXIy COOOM, B pe3ysbTaTe Yero ObLI
MOJydyeH JAWIJIOWAHBIA MITaMM. 3aTeM Yy HEro HWHAYLUUPOBAIM CIOpooOpa3oBaHUE U
MpOaHAIM3UPOBATIN TTOTOMKOB, BBIPALIEHHBIX U3 OTAEIbHBIX aCKOCHOp U Pa3MHOXKABIIUXCS
OecronbiM yTeM B TedeHue 20 MoKoIeHu .

Bbino/siHuTe 3a]aHNs M 3aNUIINTE OTBETHI B OTBeIEHHBbIE MOJs. YuTHTE, 4TO 1 cM
COOTBETCTBYeT 4acTore pexomMOumHanuu 1%. Bce ¢QyHknuoHupywmme ajnjienu
0003HaYbTe 3ar1aBHBIMH OYKBaMH, a MyTAHTHbIE — COOTBETCTBYIOIIUMU CTPOYHBIMH (J,
v, m).

1) lamionAHBIX TOTOMKOB CTAJIM BBIPAIIMBAThH HA cpelie 0€3 MU3UHA. YKaKUTe, KaKas J0JIs
0T 0011Iero Yucia MOTOMKOB BBIPACTET Ha TaKOU cpeje.

Ortger:

2) [lepeuncnuTe TeHOTUITBI TOTOMKOB, KOTOPBIE BBIPACTYT Ha TaKOH Cpee.

Ortger:

3) INaniouaHbIX TOTOMKOB CTaJId BBIPALIMBAThH HA CPENI€ C ITAHOJIOM U TJIMIIEPHHOM B
KauecTBe eIMHCTBEHHOI'0 MCTOYHUKA yriepona u 0e3 neiHa. YKaxuTe, Kakas 10y OT
00111ero Yucya TOTOMKOB BBIPACTET HA TAKOW CpeJie.

Orger:

4) Hanumure reHoTUIIbl HOTOMKOB, KOTOPBIE BHIPACTYT Ha TAaKOU Cpefie.

Orger:

5) Ckonbko Mojiekyn AT® Oyner B KOHEYHOM UTOTre MOJIYYCHO B KJICTKE JIPOXOKCH
(cuHTE3UpOBaHHBIE MUHYC 3aTpayeHHBIC) IPU PACILEIIIICHUU 9 MOJIEKYI TITI0KO3bI U 8
MOJIEKYJ (PPYKTO3BI.

Ortser:

3ananmue 4. Jlaiite pasBépHyThIil 0TBeT. MakcumanbHas oleHka — 6 0asuioB.
OueHp qacTo JJIA IMPOBCACHUA OKCIICPUMCHTOB H606XOZ[I/IMO oJIy4aTb
“CHHXPOHU3UPOBAHHYIO KYJBTYPY KIJIETOK IPOXXKeH (3TO KyJbTypa KIETOK, KOTOpBIS
HaxXogATCda Ha OL[HOfI CTaauH XU3HCHHOI'O LII/IKJ'Ia). HpeI[J'IO)KI/ITe MCTOABbI, KOTOPBIC ITO3BOJIAT
MOJYYHUTh TAaKYIO KYJbTYPY KJCTOK, a TAKKE MCTOAbI, KOTOPBLIC IMO3BOJIAT HNPOBCPUTH, UTO
KJIICTKH HaXOo4siTCsA Ha OHHOfI CTaaAuH XXU3HCHHOI'O IIUKIJIA.
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Pa3pnen V. buoJsiorus yejiopeka

3ananus 1-2. MHoKecTBeHHBIH BbIOOP. MakcuManibHas oleHka — 2 0asia 3a
OJIIHO 3aJaHUE.

BHuMAaTeJ bHO NPOYUTANWTE MPEAJIOKEHHBIH TEKCT W PACCMOTPHUTE PHCYHKH, 3aTeM
nepexonTe K BHINMOJHEHHIO 3aJaH .

B mporecce sMOpHOHANBHOTO pa3BUTHS YelIOBEKa M IPYTHX YKUBOTHBIX HEKOTOPBIE
KJIETKH BBICENIIOTCS U3 AMHUTENMEB 3apOJBIIIEBBIX JUCTKOB U (QOPMUPYIOT APYyTrUe TKaHU U
3a4aTKU OPraHoB. Tak, y TO3BOHOYHBIX KJIETKH HAPYKHOTO €105 (dnub1acTa) mepeMeriarTcs
BHYTPb 3apojblllia, rAe o0pa3ylT Me3oaepMmy H sHToAepMmy (pucyHok 1). BricemstoTces
OOBIYHO KJIETKU MEPBUYHOMN MOJOCKU — ydacTKa 3MubiacTa Ha COUHHON CTOpOHE AMOpHOHA.
[Toxoxuit mporecc Habmromaercs W Ha craaud (QopMmupoBaHus Hekpynsl. Bo Bpems
3aMbIKaHUS HEPBHOM TPYOKM KJIETKH, PACIOJIOKEHHbIE HAa T'paHUIIE HEPBHOM TPYOKU U
AKTOACPMBI, 00pa3yrOT HepBHBIN IpedeHb (pucyHoK 1). HepBHBIN rpedeHb HHOT /1A Ha3bIBAIOT
4eTBEPTHIM 3aPOJIBIIIEBBIM JIUCTKOM. ET0 KJIETKH MUTPUPYIOT 10 BCeMY SMOPHOHY, y4acTBYS
B 00pa3oBaHMM TaHIJIMEB BEreTaTUBHOM HEPBHOW CHCTEMBI (MMapacUMIIATUYECKOH,
CUMIIATHYECKOM ), CECHCOPHBIX HEHPOHOB, TJINU, CTPYKTYP CKEJIeTa TOJIOBHI, a TAK)Ke GOpPMHUPYS
MMUTMEHTHBIC KJIETKH dMuaepMuca (pUCyHoK 1).
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Pucynox 1. OOpa3oBaHMe pa3IMYHBIX OPraHOB U TKaHEH B 3MOpPHOHAJIBHOM pa3BUTHUU
YeJoBeKa

HepsHblil rpeOeHb 00pa3yeTcst MOYTH HA BCEM MPOTSDKEHUU 3aMbIKaIOLIEcss HEPBHOM
TpYOKH, U 3TOM KJIETKHM U3 Pa3INYHbIX YYaCTKOB HEPBHOIO I'peOHs 1uddepeHupyroTcs He

OJIJMHAKOBO. B 3aBHCHMOCTH OT MOJ0XEHUS U CyAbOBI KIIETOK B HEPBHOM I'peOHE pa3iInyaroT

CIICIYIONIME OTAENbI: TOJOBHOW, BarycCHbIM (IICHHBIN), TYJIOBHUIIHBIN, KapAHAIbHBIA U
KpECTIIOBBIH. | '0JI0BHOI OT/IeN HepBHOTO IpeOHs 00pa3yeT, B YaCTHOCTH, KOCTH U XPSIIIHU JIUIIA,

IIcu. Ty.)'[OBPIH.IHBIfI oTaen naér Haydajo CCHCOPHBIM KOPCIIKaM W YYBCTBHUTCJIbHBIM HCPBaAM
CIIMHHOI'0O MO3Tra, CUMIIaTHYECKOM CUCTCMC, 4 TAKXXC IMMI'MCHTHBIM KJICTKaM W MO3IrOBOMY

BEIIECTBY HAAMOYCYHUKOB. BarycHbiii (IIEHHBIN) M KPECTHOBBIA OTHEIbl (HOPMHUPYIOT
MapacuMIaTHYECKYI0 HHHEPBALIMIO KUIIEYHUKA. V3 KIeTOK KapAnaabHOro HEPBHOTO I'peOHs

pa3BHUBAETCS MEPErOPOIKA MEXKY A0OPTOM U JIETOYHOM apTeprel (PUCYHOK 2).
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Pucynok 2. Cxema CTpoeHHUs 3apoblilla T[O3BOHOYHOTO W  HEKOTOpbIC IYTH
muddepeHIIPOBKY KJIETOK €r0 HEPBHOI'O I'PEOHS.

1. Ucnonb3yst nndgopManmio, peicTaBJIeHHYI0 B TEKCTe H HA PUCYHKAX, BblOepuTe BCe
NpaBWIbHbIe YTBEpP:KIeHHUSI O Mpolleccax B OpPraHu3Me 4ejl0BeKa B HOpMe M MpH
NaToJIOTHH.

a. Kiretku HepBHOTO IpebHsI 1al0T HA4aJl0 HEKOTOPBIM KJIETKaM 3HIepMHca

6. KneTku nepBuyHON M0JIOCKH 00pa3yloT HEPBHBIN I'peOEHb MPH 3aMbIKAHU U

B. [ IManbHbIe KJIETKH MOTYT pa3BUBAThCS U3 HOTOXOpAA

r. TynOBUILIHBINA OT/AET HEPBHOTO rpeOHs 00pa3yeT MeIaHOIUThI

1. TynOBUILHBINA OT/E] HEPBHOIO rpeOHs y4acTBYeT B 00pa30BaHUU HEKOTOPBIX KeNE3

2. Ha ocHoBe uH(popmMannu, NpuBeAEHHON B TEKCTe U HA PHUCYHKAX, a TaK:Ke BallUX
3HAHUH BbIOEPUTE BCE NPABUJIbLHbBIE YTBEPIKICHUS.

a. Y roJIOBOHOTMX MOJUTIOCKOB HEpBHas TpyOKa (OpMHUPYETCS U3 IKTOJIEPMbI

6. lacTpymsiuyst y MO3BOHOYHBIX IPOUCXOAMT 3a CUET BBICEIEHUS KIETOK U3 3nubiacra

B. LleHTpasbHast HEpBHAs CHUCTEMA y MMO3BOHOYHBIX Pa3BUBAETCS U3 HEPBHOM TPyOKH

r. CumnaTudeckas HepBHasi CHCTEMA Yy ITO3BOHOYHBIX PA3BUBAETCS U3 ME30J1EPMBI

1. TynOBUILHBINA OT/I€] HEPBHOTO rpeOHs (HOpMUPYET sKeie3bl BHYTPEHHEH CeKpernu

3ananne 3. YcTaHOBUTE NPABWIBHYK MOCJIEI0BATEILHOCTh 00bEKTOB,
sIBJIEHU WJIM cTaauid mpouecca. MakcumaibHas OlleHKa — 5 0aJlIoB.
YcTaHOBUTE PABHIIBHYIO MOCIIEA0BATEILHOCTD IIEPEMEIICHUS 110 OpraHaM JIMMQpaTHYECKON U
KPOBEHOCHOW CHCTEMBI JIEWKOINTA, KOTOPBIA Imomaia B JTUM(OTOK B CIM3HCTOW O00OJIOYKE
KHIICYHUKA U OKA3aJICsl B OTHOW U3 apTepUOJT CeNe3EHKH.

1. Bepxuss nonast BeHa

2. TlosicHnuHBII TUM(paTHUECKHI CTBOI

3. JleBas muteyeronoBHas BeHa

4. TI'pynHoli mpoTOK
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5. I'pynnas aopra

OTtBeT:

3ananue 4. YcraHoBUTe COOTBeTCTBME. MakcuMalbHas OlleHKa — 5 0aJlioB.

3aKOHOMEPHOCTH AMOpHOreHe3a YelnoBeKa M3Yy4aroT B TOM YHCJIE M Ha MOJAENIbHBIX
AKHUBOTHBIX. )15 TOrO, 4TOOBI ONpeNeTUTh POJib U cy1b0y KiieTok HepBHOTo rpeOHst (HI'), rensr
3apojibliia MOAUGHUIPYIOT, BHOCS MYyTalluH, HapyLIaloie HopMaabHylo AU depeHInpPOBKY
ornpenenéHHbIX Ki1eTok. [Tomumo MyTanuii, HapyIaoIuX UX pa3BUTHE, B KJIETKaX HEPBHOTO
rpeOHsT HAXOIATCS U IKCIPECCUPYIOTCS TEHBI OelIKOB-MapKepoB, Ojaronapsi KOTOPbIM HX
MOXXHO OTJIMYUTH OT JIPYTUX 3aPOJIBIIIEBHIX KIETOK.

B rensl MOIeTbHBIX TO3BOHOYHBIX )KHBOTHBIX BHECITH MY TAIIHH, HAPYIIAOINE PA3BUTHE
KJIETOK HEpPBHOIO TpeOHsS OIHOrO0 U3 OTAEJIOB. YCTAHOBUTE COOTBETCTBHE MEXKIY
U300paKeHNAMM KMBOTHBIX H MX 3aPOJbIIIEBBIX CTPYKTYP (A-/l) M oTae1aMu HEPBHOTO
rpeOHsi, pa3BUTHE KOTOPOro ObLI0 HapymeHo myramuei (1-5). s cpaBHeHusi Ha
H300paskeHUsIX TMPHUBeAEHbl 3apoJbllIeBble CTPYKTYPbl  3/0POBBIX KMBOTHBIX
(koHTpO.JB). Buumanue! HexkoTopbie Ha3BaHUA B CNIUCKe — JIMIIIHUE!

CHOHCOK OTIEIOB:

1. T'onoBHOMI

2. BarycHblit

3. TynoBUIITHBII
4. KapananbHblid
5. KpecrtioBsrit
6. I'ma3nou
OTBeTHI:

A B B r hi|
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3apanue 5. Pemure 3agauy. MakcumaibsHast olieHKa — 8 OaJlIOB.
Cepreunsblil BEIOpOC — MOKa3aTelb, XapaKTepU3YIOIUi 00bEM KPOBHU, BRIOpACBIBAEMOI

CepaIleM B MUHYTY B OOJIBIIOW KPYr KpoBOoOOpalleHUs y HCHbITyeMoro cocrtasisier 6000
Mi/MuH. O0bEMHAs CKOPOCTh KPOBOTOKA B HHCXOJAIIECH YacTH IPYIHON aOpThI COCTABIISIET
3000 mn/muH, B OpromrHo# aopte 2400 mMi/MUH.

[Topuust ¢iryopecieHTHOTO KpacuTels MEePEeHOCHTCS C KPOBOTOKOM IO aopTe, U
CBSI3bIBAETCSl C MULIEHBIO B TOUKE €€ pa3/ielIeHHs Ha IIPaBYIO U JIEBYIO OOILME MO/B3A0LIHbIE
aprepuu. [loacunraiite, CKOJIBKO BpeMeHH NOHAT00MTCS 3TOM MOPIUH KPACUTEJIsl, YTOOBI
NepeMeCTUThCS U3 JIEBOIO xKeayAouka B (ase cuctonbl K mumieHu. IIpomexyrodynsie
pe3yJbTaTbl BbIYMCJICHHH, MOJY4YEeHHbIe B XO0J€¢ pelIeHHs, BHECHMTE B CIEHHATbHO
oTBe¢HHBbIE M0J1s1. BAMManue! OKpyriure 0TBeThbI ¢ TOYHOCTHIO 10 COTBIX.

Tabmuna 1. Mopdonornueckue xapakTepUCTUKH HEKOTOPBIX COCYOB.

Hassanue cocysa Hnouiae/i[:é Hn;;eg;;moro ,Z[J'II/IHB;: I(\:40<:yzla,
Bocxopasmas 4acTe rpyiIHOM aOpThI 4 5
[yra aoptel 4 4
Hucxopnsmas 4actb rpyTHOM a0pThI 25 30
Bpromnas aopra 2 12

1. [IpormeHT cepaeduHOro BEIOpOCca, MPUXOASAIIHNIICS Ha KPOBOTOK B rpynHON aopte (%):
2 Gamna

2. IIponeHT cepredHoro BeIOpoca, CHaOKaIINA Opranbl OpromrHoi mosocTu (%):
2 Gamna

3. JIluHeitHast CKOPOCTh KpacUTEIsl Ha y9acTKe OT Hayasa aopThl A0 KOHIIA JYTH A0PTHI
(cm/cex): 1 6amn

4. JluneitHasi CKOPOCTb KPACUTEIS B HUCXO/ISIIIEH YaCTH TPYAHON a0pThI (CM/CEK):
1 Gamn

5. JIuneitHasi CKOPOCTh KpacuTens B OPIONIHOM aopTe (CM/ceK): 1 Gamn

6. Bpemst TpoXokIeHUs MOPIIMK KPACUTEIISA OT Cep/lia A0 pa3eeHUs OPIOIIHOW a0pThI
(cex): 1 6amn
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