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Bapuant 1
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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 NpaBUjIbHbIE 0TBETHI, ONUPAACh HA HH(POPMALHIO U3 TEKCTA M PUCYHKA.
a. bmmwkaimmid oOIMiA MPeaoK BBICHIMX PAaCTEHUH OBLI MOJBEPXKEH BO3JCHCTBUIO MHOTHX
abuoTrueckux (PakTOpOB, B TOM UK CIE YIAbTPa()UOICTOBOMY H3ITyICHHUIO

6. DMOpHOGUTHI — Tpynma pacTeHH, KOTOPhIE MPOU3OIUIA B XOJI€ SBOJIOIHH OT OJHOTO
o01ero mpeaka

B. CTpenToduTOBBIC BOJOPOCIH BO3HUKIIA B SBOJIIOIIUH PAHBIIIE, YeM KpaCHBIC BOAOPOCIH

r. XapoBbI€ BOJIOPOCIIM HACEISIOT MPEUMYIIIECTBEHHO MOPCKUE BOAOEMBI

1. Bee Ha3zemHbIe pacTeHHs OTHOCAT K Tpymme Archaeplastida

2. Ha ocHoBe mHpopmMaunu, npuBeJéHHON B TEKCTe W HA PUCYHKe, a TaKyKe BalINX
3HaHW, BbIOepHUTe BCe BepPHbIe YTBEpP:KIeHHUS.

a. Beicime pacteHust BO3HUKIIN B HBOJIIOIMM PaHbLIE, YeM TPUIOOUTHI

0. O1HOM U3 KIIFOYEBBIX aJjaNTalUil paCTEeHUH K )KU3HU Ha CyIle cTajao 00pa30BaHNe MUKOPH3bI
B. Bece npeacraBurenu rpynmnsl Archaeplastida nmeror 1symemMOpaHHbIE TIACTUABI

r. XapoBbl€ BOJOPOCIIN HECTIOCOOHBI K ITOJI0BOMY pa3MH 0)KEHUIO

1. Cpenu OypbIX BOAOPOCIIEH OTCYTCTBYIOT OJIHOKJIETOUHBIE IIPECTABUTENN

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.



OtBeT:

A — l'onocemennsie (I MHKroBUIHbIE)

b — [Tnayns! (ITnaynoBuansle, I[lnaynoo6pasusie)

B — ITanoportauku (ITanoporaukoBuansle, [lanmopoTHUK00Opa3HEIE)
I' — XBomwm (XBomieBuaneie, XBoiieoopasubie, [[anopoTHHKN)

1 — LiBetkoBsie (IlokpeiTOCEMEHHBIE)

Banalme 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

OtBer: 25413

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.



OTBETHI:

dopmyJia doTorpadus
*45 JIS Too Ioo A

*q5 JI5 TS 111 b
*Y(5) JI(5) T(0) IT1 B

*Yq(5) JI(5) T5 11 r

*q5 JIS T10 IT1 pl|
*Y(5) JI(S) T() Moo JIUTITHSIS




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 HMMEET MECTO KartacTpoduueckuit meramopdo3, IpU KOTOPOM pa3BUTHE
IOBEHUJIBHOM 0COOM MPOMCXOIUT BHYTPH JIMYMHKU U3 MaTepualia HECKOJbKHUX 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 I1nockue yepBU SIBISIETCS] CECTPUHCKUM O OTHOIIEHUIO K Kiaje b

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

B. JluBeprennus TakconoB Ckanmuaodops! u UleHHCTOHOTHE, BEPOATHO, MPOU30IIIA paHbIIIe,

yeM TakcoHOB Kpyrusie uepsu u Bonocatuku

r. Cpenu npencraButeneit Tuna lllynanbieBsie ecTb napazuTuueckue GopMbl

1. loxneBoii uepBb — Oosiee OJIM3KUI pOJICTBEHHUK IIaHAPUH, YEM KalbMapa

2. Ha ocHoBe uH(popManuu, NpuBeIéHHONH B TeKCTe M HA PHCYHKe, a TaK)Ke BalIHX
3HAHMUIi, BbIOepHUTe BCE BEPHbIE YTBEPKACHHS .

a. Ha wu3oOpaxéHHOM (QHUIOTEHETHYECKOM JpEeBE MPEICTaBICHbl  HMCKIFOYUTEIBHO
TPEXCIIOWHBIE )KUBOTHBIE

0. Ilepexon x mapazuTu3My B X0fe 3BOJrOIUH Bilateria ocymiecTBisiics eAMHOXKIbI

B. B3pocnble mpencraBuTenu Kiaaapl A BCEraa UMEIOT Pa3BUTYIO OOIIMPHYIO MEPBUYHYIO
MOJIOCTh TEJa

r. /151 HEKOTOpBIX IpecTaBUTeNeN Kiaapl b XxapakTepHO NpsMoe pa3BUTHE

JI. BONbIIMHCTBO TIpeacTaBUTeENEl Kiaasl B uMeeT olMHAKOBOE YHCIIO XPOMOCOM, TAKOE XK€,
KaK U y UX O0IIero mpeaka



3ananme 3. [lonnummre pucyHok. MakcumasnbHas OlleHKa — 5 0aslioB.

Ilepen BamMu H300paxkeHHsi JMYMHOK HEKOTOPbIX 0€CHO3BOHOYHBIX JKHBOTHBIX M3
TAKCOHOB, NIPeJACTABJIEHHBIX BbilIe Ha ¢puaoreHeTnYecKoM aApese. Onpenenure TUNBI, K
KOTOPBIM OTHOCHAT 3THX KMBOTHBIX, H 3alIMIINTE UX PYCCKHE HA3BAHMS B OTBeI¢HHbIE
NOJIsl PA/IOM C COOTBETCTBYIOIIMMH OyKBaMH.

OtBeT:

A — Konbuatbie 4yepBu
b — Ckaimnodopbl

B — YUnenucronorue

I' — Mointrocku

1 — Kpyrubie uepsu

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.

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

OtBeT: 32451



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) TlutaHue XUIKOW WIM TOTYKUIKON MUIIIEH
2) TlutaHue KPYMHBIMH MOPCKHMH 5KHBOTHBIMH
3) MUckmountensHO cMMOHOTPO(dHOE MUTAHNE
4) Wcnonb3yer B MUILY KJIETKU JUATOMOBBIX BOIOPOCIIEHt
5) TlpukpenseHHblii OpraHu3M; OyIydd B3POCIIBIM HE CITOCOOCH K JIOKOMOITHH
6) OHToreHes BKIIIOYACT CTAUIO KyKOJIKH
7) KpoBb COAEepKUT reMOorio0nH, CIOCOOHBIH 00paTUMO CBSI3BIBATHCS C CEPOBOIOPOIOM U
MIEPEHOCUTH €0 MOJIEKYJIbI
8) KpoBeHocHas cucTeMa BKJIIOYAET JOMOJHUTEIIbHBIC )KaOepHbIE cep/ia
9) TIlpencraBuTeb SIUHENHCTOHA
10) [Iyist OXOTBI M 3QIIUTHI KCIIOJIb3YET CTPEKATEIbHBIC KJICTKU
OrtBerT:
A b B r pil|
37119 (45|16 | 28

NelO

— JIMIIIHEC.



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 NYK/ mHoro LIK

CpeaHss KOHUEeHTpaums
NYK=LK

mHoro UYK/ mano LK

KoHueHTpauma uMToKuMHUHa (LIK)

Y

KoHueHTpauua aykcuna (MYK)

Pucynox 2.  Bimsnue xonuentpauun aykcuHa (MVYK) wu nurokunmna (LK), Ha
JuepeHInPOBKY OpraHOB U3 KaJlIyca.

1. BriOepure Bce NpaBH/IbHbIE OTBEThl, ONHPasiCh Ha HHPOPMALMIO M3 TEKCTa M
PHUCYHKOB.

a. Knetku cnoés Cl n C2 nensaTces TOIBKO B OAHOM INTIOCKOCTH

0. KieTku TyHUKH OTIMYaIOT 110 opMe U pa3Mepy OT KIETOK Kopryca

B. PacTuTenbHblil TOPMOH IIUTOKWHHH B BBICOKOW KOHLIEHTPAlM UHULIUAPYET POCT KOPHEH B
KaJuryce

r. B cocraB neHTpaabHON 30HBI KOHYCa HapacTaHHUs oOera BXOAUT MPOBOJSIIAs TKAaHb

1. JluddepernupoBanHast )KuBas KJeTKa PaCTeHHI ClIOCOOHA JIaTh HAYaJIo
MEpHUCTEMaTHYECKOU

2. Ha ocHoBe mHpopManuu, NpuBeAéHHONH B TEKCTe M HA PHCYHKE, a TaK:Ke BalMX
3HaAHW, BbIOepHUTE BCe BePHbIe YTBEP:KIEHHUS.

a. B popmupoBaHUYU paHEBBIX MEPUCTEM YYaCTBYIOT MIOTEPSBIINE CBOKO CIICIIHAIN3AIINIO
KJIETKH PacTEHUI

0. IlBeTkoBOC pactenue pesyxouiaka Tams (Arabidopsis thaliana), BeipaienHoe u3 kamunyca,
CMOYKET Pa3MHOXKATbCs MIPH MOMOIIH CEMSH

B. BrIpanuBanue pacTeHuii U3 KaJjuryca npeioTBpallaeT 3apakeHUue UX BUPycamH,
MOpaKkaloIUMHU c(HOPMUPOBAHHBIE BEr€TaTUBHBIE OPTaHbI

r. Y BceX MOKPBHITOCEMEHHBIX M XBOMHBIX PACTECHUH KIICTKA TYHHKH JIEJSITCS BAOJIb OCH
dbopmMupyromerocs modera

1. Kinetkn AMII He UMEIOT INIaCTH
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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,
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OTBETHI:
YacTb modera HaszBanue
A TPUXOMBI (BOJIOCKH)
b 3a4aTKH JUCTHEB
B MepucrTema
r MPOKaMOMUIA JIMCTOBBIX CJIENOB (JIMCTOBBIC CIIEIbI)
pil| 3a4aTKM Ma3ylIHbIX MOYEK

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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3ananme 5. Jlaiite pa3BépHyThIil 0TBeT. MakcuMainbHas olieHKa — 6 0asuioB.
buonornuyeckne MeMOpaHb! MOTYT BBICTYNATh B KaueCTBe Oapbepa, KOTOPBIN 00yCIaBINBAET
CO3IaHUE IEKTPOXUMHYECKOT O TPaJUEHTa HOHOB. DTOT I'PaJUEHT IIPEICTABIISIET COOOI OUeHb
BAJKHBIN MCTOYHMK 3HEPrUU, UCIOJIb3YeMbIN KieTkol. IlpuBeaure npuMepsl npoueccos, B
KOTOPBIX HCIO0JIb3YeTCs HAKOIUICHHAs] TAKHM I'PaJlMeHTOM JHePrusi B KJIeTKe pacTeHus.
3anunIuTe OTBET B OTBEAEHHOE IT0JIE.

Ortser:

DNEeKTPOXUMUYECKUN TPaMEHT HOHOB BOAOPOAA (IPOTOHOB) HCIOJIB3YETCS B
pacTuTenbHON KieTke aiisi cuHTe3a Mosiekyl AT® Ha compsramomux MemoOpanax ATO-
cunrazamu (O-ATdazamu) B xoae poTodochopunrpoBanus B Xjaoporacrax (ceeroas ¢daza
Ha MeMOpaHax TWJIAKOWJOB) M OKUCIUTENBbHOrO (ochopunupoBaHuss Ha BHYTpPEHHEH
MeMOpaHe MUTOXOHAPHIL.

Kak ¥ B MHUTOXOHApPUSAX KJIETOK Oyporo >Kupa >KUBOTHBIX, 3JIEKTPOXUMMYECKUIl
IrpaJJUeHT MOHOB BOJ0pPOJIa HA MeMOpaHaX MUTOXOHJPHH psiia pacTeHUH (BeCEHHEIBETYIIHe
a(eMeponibl, HapuMep, MOACHEKHUK, U OMBbUISIEMbIe MyXaMi APOHHUKOBBIE) Y4acCTBYET B
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polecce TePMOreHe3a ¢ MOMOLIBIO Pa300MIaoIMX OEIKOB U albTEPHATUBHOM OKCHAA3bI.
Kpome storo, na mmazmatuyeckoit memOpane (II-AT®da3bl) u Ha mMemOpaHe Bakyolu —
toHomuacre (B-AT®a3b1) sneprust AT® ucnonb3yercst 1jsi CO3/1aHUs MEKTPOXUMUYECKOTIO
rpaJUeHTa HOHOB BOJOpPOJA M KaJbLus. DTH T'PAaJUCHTHl 00YCJIAaBJIMBAIOT MEMOpPaHHBIH
MOTEHIMAJI U UCHOJIB3YIOTCSA Il TPAHCIOPTa MOHOB M HU3KOMOJIEKYJISIPHBIX COEAUHEHUIN
(moryoneHue MUHEPAJbHBIX BEIIECTB W BOJbI, TPAHCHOPT METabOJIMTOB MO PACTEHHUIO).
MemOpaHHbIEe TPAAUEHTHI JIeXKAT B OCHOBE (PM3UOJIOTMYECKON aKTUBHOCTH KJIETKH M LEJIOr0
pacTeHus (pocT pacTsKEHUEM, POCT NBLUIBLEBOM TPYOKH M KOPHEBBIX BOJIOCKOB, TPOIU3MBbI —
HaIPaBJICHHbIE POCTOBBIE JBUKEHMS MOJA JEHCTBUEM BHEIIHMX CTUMYJIOB, OCMOTHYECKHE
JBW)KEHUSI — HACTHH [OTKPHIBAaHHE/3aKPbIBAaHUE YCTHUI, CKJIAJbIBAHNUE JIMCTHEB CTHLIJIMBON
MHUMO3bI, 3aKPbIBAHUE JIOBYUX JIMCTHEB BEHEPUHON MYXOJIOBKH U T.I1.]). BrIcTpble N3MeHeHUs
MeMOpaHHOIO0 MOTEHIMala, OOYCIOBJIEHHbIE B IEPBYI0 OYepeAb HOHAMM KaJbLIUs,
ONOCPEAYIOT T€HEpPALUI0 M IPOBEJCHHUE JIOKAJIbHBIX 3JEKTPUUECKUX CUTHAJIOB, KOTOpbIE
y4acTBYIOT B HWHHUIHUALMU [EPEUYMCIEHHBIX HACTMYECKUX JBM)KEHHUH W BOCHPUSTUU
MOBPEX/IAIOIMX BO3AEHCTBUH (0KOT, MEXaHUUYECKOE MOBPEXKJIEHUE U T.I1.).

Paznea IV. I'eneTrnka u cejiekuus.
3ananus 1-2. MHoxkecTBeHHbIN BBIOOP. MakcumanbHas oneHka — 2 0aria 3a

OJHO 3aJaHucC.
BHuMaTeqbHO TPOUYNTANTE MPENJIO0KEHHBII TEKCT M PacCMOTPHUTE PHCYHKH, 3aTeM
nepexoiuTe K BbINOJHEHUIO 32 JaHH .

ITekapckue ApoxoKH Saccharomyces cerevisiae maBHO cTald MOIEIBHBIM 00BEKTOM
ouosnoruu. bosbIyro yacTh KU3HEHHOTO IIMKJIA IPOAOKU TUTIIIONIHBL, HO B pe3y/bTaTe Melo3a
CTAaHOBSTCS TAIUIOUIHBIMU (PUCYHOK). 3UTOTa JIPOXIKEH CONEPKUT B Aape 32 XpOMOCOMBI.
Mexay ramiouHbBIMU OpraHU3MaMH BO3MOXHO CKPEUIMBAaHUE — CIUSHUE TalNIOUIHBIX
KJIETOK, NPUYEM CKPEIIUMBATBCS MOIYT TOJIBKO KJIETKM C DPa3HbIM THUIIOM CHapUBaHUS.
CriocoOHbIE K CHApUBAaHUIO APOXKKH AMKOrO THUIA MOTYT MEpEKIYaTh THI CIIapUBaHUS
MEXIy a U o. JuninonaHsle KIETKH B YCIOBUAX CTpecca MOTYT JIEIUTHbCS MEH030M, naBas
HayaJlo 4YeThIpéM acKocmopaM: IBYM a-cropam U JByM o-cropaM. becrosioe pasMHOXeHHE
JIPOKAKEH OCYILIECTBISAETCS MyTEM MOYKOBAHUSA, B OCHOBE KOTOPOIO JIEKUT MUTOTHYECKOE
neneHue sapa. B pesynpraTe noukoBaHMs 00pa3yloTcs [JBE KIETKH, pasjindarolivecs
pazmepaMu. BaxkHolt 0cOOeHHOCTBIO sIBiIsieTCs (PaKyIbTaTUBHAS aHA3POOHOCTD APOXIKEH, TaK
KaK IpU HEJOCTAaTKE KUCIOpOJa OHU MOTYT OCYLIECTBIATH CHUPTOBOE OpokeHue. B
71a00PaTOPHUAX YACTO UCIOJIB3YIOT CPEIBI CO CIUPTAMHU, YTOOBI BBISIBJIATD KJIETKU C MyTal[UsIMU
B (pepmeHTax nukia KpeOca, Tak Kak Ha TaKUX Cpe/lax OHU HE CIIOCOOHBI K POCTY.
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Pucynok. JKusHeHHBbIH UK Aposckedr Saccharomyces cerevisiae. 2N — IUIJIOWIHBIE KJIETKH, N —
TarIOUIHbIE KIETKH.

1. BoiOepuTe Bce NpaBUJIbHbIE 0TBETHI, ONUPAACh HA MH(POPMALIHIO U3 TEKCTA M PUCYHKA.
a. Knerka gposxkeit, oOpazoBaBiiasicsi B pe3yJbTaTe IOYKOBaHUS, B HOPME COJCPKHUT TAKOE jKe
YHUCIIO0 XpOMOCOM, 4TO u HCXOJHas
6. 3urora y apoxokeid oOpasyercs H3 KJIETOK C pa3HbIMH THUIAMU CIIAPUBAHUS
B. 1711 1poxcokelt xapakTepHO 00pa3oBaHKe CHEIMAIN3UPOBAHHBIX MYKCKUX M )KEHCKUX TaMeT,
pasIMYaAOIIMXCS CTPOSHUEM

r. Y JOpOXIKEW HMMEETCs I'eH, IPEICTABJICHHBIA B XPOMOCOME €JUHCTBCHHOW Komuer. B
MOCTCUHTETUYECKOM 3Tare MHTepdasbl TaruionIHOW KIETKH 3TOT IeH OyaeT ImpeacTaBiicH
YETBIPHMS KOIUSIMH
1. B anadase nepBoro neneHus Mmeio3a XpOMOCOMBI IPOXIKEH COCTOST U3 IBYX XPOMATH]T

2. BbiOepuTe Bce nmpaBHJbHbIE BapuaHThl 0TBeTa. J[00aBiieHNe KAKMX COeMHEHUH B
KYJbTYPY KJETOK Jpoxsked Saccharomyces cerevisiae MokeT TIpHBECTH K
BO3HMKHOBEHUIO MyTauuii?

a. Konxunun

0. DTUJIOBBINA CIIUPT

B. ['mapokcun Bogopona

r. [Iepoxcun Bogopona

JI. XJOPUCTBIA METUIIEH

3aganue 3. Pemure 3amauy. MakcuMaibHas oleHka — 10 6asios.
B PaCIIOpPsKCHHUU  UCCICAO0BATCIIA €CTh JiBa TaIllJIOWAHBIX [ITaMMa Z[pO)K)KGfI

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) lanionAHBIX MOTOMKOB CTaJIM BBIpAIIMBaTh Ha cpene 6e3 Tpuntodana. YKaxuTe, Kakas
JI0J1s1 OT OOLIEro YK cIla IOTOMKOB BBIPACTET Ha TaKOM cperie.

Otgert: 0,5 (50%)

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

Otset: aTm, aTM, ATm, ATM

3) I'anionaHbIX TOTOMKOB CTaJId BBIPALIMBATh HA CPEJlE€ C 3TAHOJIOM U INIMIEPUHOM B
KauecTBE €JMHCTBEHHOI'0 HCTOUYHMKA yriiepoJa 1 0e3 ajieHrHa. Y KaXXuTe, Kakast 101 OT
00IIIero Yuciia MOTOMKOB BBIPACTET HA TaKOU cpejie.

Otser: 0,25 (25%)

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

Otset: ATM, AtM

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.

Ortser: 8

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)€HOTI/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.

OtsBer:

1) TlpoBemeHne CEKBEHUPOBAHHS T'eHOMAa C TOCIEAYIOIICH aHHOTAlMEH, KoTopas
MO3BOJISIET ~ ONPEACIUTh PACIOJOKEHWEe W (YHKIHMIO TEHOB, a Takke WuX
B3aUMOJICHCTBUE C JPYTMMHU BJIEMEHTAaMU TE€HOMA. 3JIeCh IIMPOKO HCHOJIb3YETCs
CpaBHUTEJBHBIA aHanmu3. Hampumep, ucmonb3yss WHCTPYMEHTHI OMOWMH(DOpPMATHKH,
MOXHO CPaBHHUTb HMHTEPECYIOUIYI0 HAC MOCIEI0BATEIBHOCT C YK€ H3BECTHBIMHU
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MOCJIEIOBATEIBHOCTSAMHE JIPYTUX OPraHU3MOB, KOTOpPBIE €CTh B 0a3ax MaHHBIX. TOT WK
WHOM YpOBEHb CXOJCTBA IMOCJIEAOBATEIbHOCTEH MOMKET O3HayaTh TOT WM HHOMU
YPOBEHb CXOJICTBA (DYHKITUH.

2) Hcnonp3oBaHue METOAOB HOKAAyHa, T.© IMOJNABJCHUS OKCIPECCHH TE€HA W
nocnenyromee ulydeHne (EHOTUNUYSCKHMX W3MEHeHHH. MOXHO WCHoIb30BaTh
KOPOTKHE OJUTOHYKJIEOTUIbl, KOMIUIEMEHTapHble cooTBeTcTBytomuM MPHK wumm
CBSI3BIBAIOILIMECS € MoOcienoBaTenbHOCThI0O HykieotuaoB B JIHK. Hoknmayn rena
NpUBEAET K BPEMEHHOMY M3MEHEHHUIO MapaMeTPOB IKCIIPECCUM T'eHa, 0€3 BHECEHUSs
M3MEHEHHH B CTPYKTYpYy XpomocoM U nocnenosarenbHoct JJHK rena.

3) BHeceHue TOYECUHBIX MYyTallUii, KOTOpPbIC YACTHYHO HAPYMIAIOT (YHKIUIO TeHa, U
OTCIIGKUBAaHUE UX (DEHOTHITHYECKOTO ITPOSBICHHMSL.

BosmooicHbl u Opyaue npasuivbhbie d1eMeHmvl omeema.

Paznen V. buojsiorust yesoBeka

3ananus 1-2. MHoxkecTBeHHBIN BbIOOP. MakcumanbHas oreHka — 2 Oaia 3a
OJIHO 3aJaHHUeE.

BHuMaTeJbHO TPOUYNTANTE MPENJIO0KEHHBI TEKCT M PacCMOTPHTE PHCYHKH, 3aTeM
nepexoauTe K BHINOJHEHUIO 3aIaH .

Onkonornyeckue 3a00JIeBaHUs — OJTHA CAMBIX PACIPOCTPAHEHHBIX TPHYNH CMEPTHOCTH
nroael B coBpeMeHHOM mupe. HaubGonee onacHbie onyxonu B 90% ciydaeB pa3BUBAIOTCS U3
METACTa3UPYIOMIUX KJIETOK. DTO KIETKH, KOTOPhIE OTIACISIOTCS OT TEPBHYHON OIyXOJH
(KapUUHOMBI, CAPKOMBI, TUM(GOMBI UM MEJTAHOMBI) U OKa3bIBAIOTCSA B IPYrOM OpraHe Wiu
TKaHU, TJie 00pa3yrT BTOPUYHBIE onmyxoim. HanpuMep, B HOpMe KIIETKa, OTICIHUBINASACS OT
SMUTEINALHOTO CJIOs, THOHET B Pe3yJbTAaTe arolTo3a, KOTOPBIA 3aIlyCKaeTcs B OTBET HA
noTepro €€ aAre3n C COCETHMMH KJIETKaMH W 0a3ajbHOHM IJIACTUHKOW. PakoBble KIETKH
(KIeTKM KapUWHOMBI) M30€raroT 3TOro, T.K. OHM CHOCOOHBI OCYUIECTBIISTH AMUTEIHAIBHO -
ME3EHXUMHBIA TepexoJl, TO €cTh MPUOOpeTaTh CBOMCTBA ME3EHXHMMHBIX KIIETOK, B HOpPME
00pa3yIUX COSNUHUTENbHYIO TKaHb (puc. 1). Takue KiIeTkH CHOCOOHBI K MHUTpAIH B
COCE/IHME TKAHU M MOT'YT B M300MJIMHA CHHTE3UPOBATh KOMITOHEHTHI MK KJICTOYHOTO BEIIECTBA
9THUX TKaHel. boee Toro, OHM MOTYT MPOHUKATH B KPOBEHOCHBIC M TUM(PATUICCKAE COCYIBI U
MIEPEHOCUTHCS B IPYTHE OpraHbl ¢ KPOBOTOKOM H JIMM(POTOKOM, TO €CTh METaCTa3uPOBATh.
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PucyHnok 1. DnurennanbHO-ME3€HXUMHBIN EPEXOJ KIETKH.

OnuTennanbHO-ME3EHXUMHBIA MEPEX0], HE XapakTepeH Uil KJIETOK B3POCIOro
OpraHus3Ma, 3a MCKJIIOYEHHEM paKOBBIX, OJHAKO €ro MOXKHO HalIoJaTh B Ipolecce
HMOPUOHATIFHOTO PAa3BUTHS YEJIOBEKA M MHOTUX JAPYTHX JKUBOTHBIX. TaK, y MO3BOHOYHBIX
KIETKH HapYXKHOTO CJIOSl 3apojbliia (dmubiacta) BBICENSIOTCS BHYTPH 3apOJIbINA, TIe
00pa3yloT Me3onepMmy U SHTOoIepMy (pHc. 2). Bricenstorcs OOBIYHO KIETKH MEPBHUYHOM
MOJIOCKM — Yy4yacTKa »MnHubjacTa Ha CIOHHHON CTOpoHE 3apojsima. [loxoxuil mporecc
HabogaeTca U Ha cTaauu (GopMUpOBaHUs HEHpyibl. Bo BpeMst 3aMbIkaHUSI HEPBHON TPYOKHU
KJICTKH, PACIOJIOKEHHBIC Ha TPAaHMIIC HEPBHOW TPYOKH M IKTOJAEPMBI, 00pa3yl0T HEPBHBIN
rpe0eHb. DT KJIETKU MTPEo0pa3yroTCs B ME3CHXUMAIbHBIC 1 MUTPUPYIOT IO BCEMY SMOPHOHY,
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y4yacTBysi B OOpa3oBaHMM TaHIJIMEB Mepudepruueckoil HEpPBHOW CHCTEMbI, YEIOCTEH,
dbopMupyst TUTMEHTHBIC U TJIMAJIbHBIE KJIETKHU (puc. 2).

O6pasoBaHvie Me3oaepMbl U dHA0AEPMbI MepayHas onoSka 3runace
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Hepanas Hotoxopa Knetka HeitpoHbl MenaHoLKTE! YepenHble KocT QOpoHTobnacTel
TpyGKa HepBHoro rpebHs " "
MbILLILBI

rmuanesHble KNeTku
Pucynox 2. OOpa3oBaHHe pPa3IUYHBIX OPraHOB M TKAaHEH B 3MOPHOHAIBLHOM pPa3BUTHH
yesioBeKa

1. Ucnoab3yss uaopmanmio, NpeacTaBJIeHHYI0O B TEKCTe U HA PUCYHKaX, Bbl0epuTe BCe
NpaBUJbHbIE YTBEP:KICHUS O Ipoleccax B OpPraHnu3Me 4ejJO0BeKa B HOpMe M IpH
NaToJ0ruM.

a. KiteTku omyXxosu rojloBHOrO MO3ra MOT'yT UMETh 3MUTENHATBHOE MPOUCXOKICHUE

0. B xoze snuTennanbHO-ME3€HXUMHOT O MEPexXo/ia pa3pyIaloTcss KOHTAKThl KIIETOK C
0a3abHOM TJIACTUHKOMN

B. KiteTka snurenust TOHKOro KMIIEYHUKAa B HOPME MOXKET HauyaTh MUTPALIUIO U3 DIIUTEIINS B
JIPYT'yI0 TKaHb

r. B oMOpHOHaTbHOM pa3BUTHU YEJIOBEKA HEKOTOPBIC KICTKH ME3CHXUMBI TIPe00Pa3yroTCs B
ANUTETUATLHbIC

1. Kietku HepBHOrO rpe0Hs Aal0T Hayajao HEKOTOPHIM KIIETKaM dIUJIepMuUca

2. Ha ocHoBe mH(poOpManuu, NPUBEeIEHHON B TEKCTe U HA PUCYHKAX, M BAIIUX 3HAHUM
Bbl0epuUTe BCE NPABHJIbHbIEC YTBEPKICHHS.

a. Y TOJIOBOHOTMX MOJITFOCKOB HEpBHAs TpyOKa (hopMUpYyeETCs U3 IKTOAEPMBI

0. Jlumdoma obpasyercs U3 KJIETOK COSNUHUTEIBHON TKaHH

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

r. Meracra3pl HE IPOHUKAIOT B TOJIOBHOM MO3T ¢ KPOBOTOKOM, T.K. B HEM OTCYTCTBYIOT
KPOBEHOCHBIE COCY/IbI

1. PakoBbI€ KJIETKH B COEMHUTEIIBHOM TKAHU MOT'YT CUHTE3UPOBATh KOJIAT€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
Ortsert: 45213

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
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CHMcoK IaToJIOTHA:
1. Pak ssuuHmnKa

2. Pak IUTOBUIHOM JKEJIE3EI
3. Pak MOJIOYHEBIX kKeIé3

4. Pak nu1eBoaa

5. Onyxoab Mmo3ra
6
7
8
9
1

. OnmyxoJib MBITIII]
. Pak kumeyHumka
. Pak nérxmx

. Pak mouex

0. Pak rieuenn

OTtBeT:

Al B | B| T |1

6 7 ) 3 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 M01s1. BHuManue! Oxpyriure oTBeThbI ¢ TOYHOCTHIO 10 COTBIX.

Tabmuna 1. Mopdonoruueckrne xapakTepUCTUKH HEKOTOPHIX COCYIOB.

Hassanue cocya [Tmomans nonepe;iHoro Jnuna cocyna,

CEYEHUs, CM cM

Bocxonsmas gyacts TpyAHON a0pTHI 4 5

Jlyra aopThl 10 BBIX0/1a JIEBOU OOIIIEi 4 4

COHHOM apTepuu

Hucxopsmas yacts rpyaAHOM a0pThI 2 30

[IpaBas oO11ast cOHHasE apTepHs 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

Cepoeunwiii goiopoc = 100 ma*75 yo/mun = 7500 ma/mun
2. OO6BEMHAs CKOPOCTh KPOBOTOKA, CHAOKAIOIIETO TOJIOBY (MJI/MUH): 1 Gamn
K 2onoee yxooum 20% = 5600%0,2 = 1500 mn/mun
3. O06bEéMHAs CKOPOCTh KPOBOTOKA IO JIEBOHM 001Ieii COHHON apTepun (MJI/MUH):
1 6ann
80% no connvim apmepusam = 1500%0,8 = 1200 ma/mun 1200 /2 = 600 mn/mun
4. JluHeiiHas CKOPOCTh KPAaCHTENsl HA y4acTKe OT Hayvaja aOpThl 1O Havaja JIEBOH o0mIei

COHHOU apTepuu (CM/ceK): 2 Gama
ITo aopme 7500 mn 6 mun/4 cm? = 1875 cm/mun 1400/60 = 31,25 cm/cex
5. JIuHelHas CKOPOCTh KpAacUTENsI Ha yY4acTKE OT Havasia JICBOW OOIel COHHOM apTepuu a0 e

paznesneHus (CM/ceK): 2 Oajia
672/0,4 = 3000 cm/mun 1680/60 = 50 cm/cex
6. Bpemst mpoXoxaeHHs OPIIUU KPACUTEIISI OT CEPIIlla 0 pa3aeieHHs JEBOM 001Iei COHHON

aprepuu (cex): 1 Gamn
9 em/31,25 em/cex + 11em /50 em/cek = 0,288 + 0,2 = 0,49 cex




