OopIUN BAJJ 65 u3 100 0an10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
BouHbI BUKHHTOB BO BpeMeHa Ha0eroB Ha bpuranuro Moriu OpaTh ¢ co00ii 3amacel

JlanHbie oTBETHI: 'l b,

P>xanoit Myku

2d.

Cy1eHoro ropoxa

_F'I e.

ﬂ CBexeil KarycThl

Bepnsie otBeTsI: L4 .

Psxanoii Myku

2 d.

CymieHoro ropoxa

4e.

CBexell KarycTsl
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BONIPOC 2: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
B kakux BHyTPHKJIETOYHBIX IPOIECCaX YUaCTBYET JKene30?

Jlannbie oTBETHL: 4l .

OKHCIINTENHHO-BOCCTAHOBUTEILHEIC peakuuu

_F'Id.

O6patuMoe CBSI3BIBAHUE KUCIOPOaa

_-'I e.

Tpancnopt kucinopoaa

m Bepnsbie otBeThI: L 3.

O0pa3zoBaHre aKTUBHBIX ()OPM KHCIOpOIa

4 b.

OKHCIIHTENbHO-BOCCTAHOBHUTEILHEIC peaknuu

2 d.

O6paTI/IMOC CBA3BIBAHNC KHUCIOPOJa

_-'I e.

TpaHcnopt kucnopoja
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BOIIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY 0HOTO M3 BUIOB MAJLIPUHHOTO TIa3MOMS 3UTOTa COAEPIKUT B sApe 28 XpOMOCOM U 1ocie (GOPMUPOBAHUS JIEITUTCS
nyTem Mero3a. CieoBaTeNbHO, Y 9TOTO BHIa B HOpME

JlanHbie oTBETHI: 'L (.

3pernas >keHCKas raMeTa COAIep KuT 14 xpomocoMm

_-'I e-

4& KrneTka Ha cragnm aHadassl mepBOro AETCHUS Me03a COAECPKUT 28 XPOMOCOM

Bepusbie otBeTsI: L4 (.

3pernas >xeHCKas raMeTa COACPXXUT 14 XxpoMocoM

4e.

Kierka Ha cramuu anagassl IepBOTo JEJICHUs Meii03a COOEPKUT 28 XpOMOCOM

5
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.

Ha noBepxHOCTH OKeaHa Jajeko oT Oepera 4acTo 0OHapYKMBAIOTCS KPYIHbIE CKOTUICHHS XKHUBBIX OCHTOCHBIX
BOHOpOCHeI\/II'MaKpoq)I/ITOB, MHOTHEC MECAIbI HAXOAAMMNECA Y TOBEPXHOCTU BOABI U IIEPCHOCUMBIC TCUCHHUAMU Ha COTHU
KUJIOMETpOoB. Kakue u3 nepeduciieHHbIX BOIOPOCIIE, Ha Balll B3TJISA, MOTYT COCTABJIATH OCHOBY 3THX CKOTUICHUI?

JlanHbIie OTBETHI: 'l .

Capraccym

2 d.
Makponucrtuc

. 4 e.
ﬂ Dykyc

Bepnsie otBeThI: L4 ¢,

Capraccym

2 d.

Makponuctuc

_o-'l e.
dykyc
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BOIIPOC 5: 3ANPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIe OTBETHI.



T-mumdoruTer

JlanHbIe OTBETHI: ' 5.

[opaskarorcst BUpycOoM UMMYHOIEPHUIIITA

_F'I b.

Pacnoznarot u YHUYTOXKAIKOT OIMYXOJIEBbIC KIICTKH

2d.

IIpoucxoasaT U3 KPaCHOro0 KOCTHOTO MO3ra

Bepnsie oteTsI: L4 3.

[opaskarorcst BUpycOM UMMYHOIeQHIIUTA

4 b.

Pacnosnarot u YHUYTOXKAIOT OIMYXOJIEBbIC KIICTKH

_F'Id.

HpOI/ICXO,I[fIT 13 KpaCHOI'0 KOCTHOT'O MO3ra

_-'I e.

CI/IHT63I/IpyIOT W BBIACIIAOT HUTOKHWHBI
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BOIIPOC 6: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
HexoTopbie OproXOHOTHE MOJUTIOCKH B XOJ1€ SBOJIIOINH MOJHOCTHIO YTPAaTHIN pakoBUHY. KakoBbI BO3MOXKHBIC TPUIHHBI
3TOM yTpaThl?

Jannbie oTBETHL: 4 (.

[Tepexon K XHU3HU B MOYBE U JIECHOU MOJACTUIIKE

Bepnsie otBeThI: L4 .

m Ilepexon k napasuTuzMy

2 d.

[Tepexon K )XHU3HU B MOYBE U JIECHOU MOJACTUIIKE

& e.

ITepexon K )KU3HU B TOJIIE BOJIBI
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONNYIMEHHOIO TEKCTA

Hepeﬂ BaMH I/I306pa)KeHI/IH BBIMEPIINUX U COBPEMEHHBIX ) KMUBOTHBIX. PaCCMOTpI/ITe PUCYHKH U BBITIOJHUTE 3aIaHUA.

i



1. YcraHOBHUTE MOCIEIOBATELHOCTD TOSIBICHHS KJIACCOB, K KOTOPBIM OTHOCSTCS 3TH )KUBOTHBIC B SBOJIOLMHI, HAYHHAS C
camoro apepHero. OTBET 3aMHUINKTE B OTBEACHHOE MOJIE B BU/IE MOCIEI0BATEIHLHOCTH OYKB 0€3 3HAKOB MPENUHAHUS 1
HpOOENIoB, PETUCTP HE BaXKCH.

Ortser: [0]

2. Bribepute BepHbIe YTBEPXKACHHS (OTBET 3aITUIINTE B OTBEACHHOE I0JI€ B BHJE MOCJIEOBATEILHOCTH JIATUHCKUX OYKB B
andaBUTHOM MOpsiIKe O0€3 3HAKOB MPENHHAHMS 1 IPOOENIOB, PETUCTpP HE BaXKEH):

a. Y opranus3Ma Ha puUcyHke B B xozme smOpuoresesa 3akiaaplBacTCs aMHHOH

b. Opranmsm Ha H300pakeHUN A UMEET IUIaBaTeIbHEIHN ITy3bIPh

c. Opranmsm Ha m300paxxeHnH [ 00magaeT XpAIIEBEIM CKEJICTOM

d. XuBoTHOe, n300pakeHHOe Ha pucyHKe E, 00uTamo B MEIOBOM HEepHOC

€. OpFaHI/BM, HpeﬂCTaBJ’IeHHHﬁ Ha pUCYHKE A, SABJIACTCSA BTOPUYHOBOHBIM

Ortser: [Y]

3. 3anummTe B OTBEJICHHOE TI0JIE PycCcKOe Ha3BaHUe TUITA, K KOTOPOMY IPHUHAJIEKAT BCE IIPE/ICTABICHHbIE OPTraHU3MBI.
Ortser: [t]

4. Kto 13 n300pa’keHHbIX OPTaHHU3MOB UMEET BHYTPEHHHUH KOCTHBIN ckeneT? OTBET 3alMIINTe B OTBEAECHHOE TI0JIE B BUIE
MOCJIE/IOBATENILHOCTH OyKB 0€3 3HAKOB NPEMHMHAHUS U IIPOOEIIOB, PETHCTP HE BasKEH.

Ortser: [p]
5.V xakux U3 NpencTaBIeHHBIX OPTraHU3MOB B OHTOT€HE3€e NMPHUCYTCTBYET InunHKa? OTBET 3aIHIINTE B OTBEACHHOE T0JIE B

BUAC ITOCIICA0BATCIIbHOCTH 6yKB 0¢e3 3HAaKOB MpeNrHaHus U HpOGeJ'IOB, PETUCTP HE BAXKCH.

Ortser: [r]

BoIOpaHHbIii 0TBET: [lepen Bamu m300pakeHNsT BBIMEPIINX M COBPEMEHHBIX JKHBOTHBIX. PACCMOTpPUTE PUCYHKH U BBITIOJH



MeToa OlleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeTo/ OLIeHKH

Tounoe coomeemcmeue

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

L 0
1. YcraHoBUTE TTOCIIEI0BATEIBHOCTD MOSIBJICHUS KJIACCOB, K KOTOPBIM OTHOCSTCSI 3TH )KUBOTHBIE B 9B
T10JI€ B BHJE MOCJIEI0BATENLHOCTH OyKB 0€3 3HAKOB IPETIMHAHUS U IPOOEIIOB, PETUCTP HE BAXKCEH.

Orser: & JBTBEA

2. Beibepute BepHBIC yTBep)KACHHS (OTBET 3alMIINTE B OTBEICHHOE II0JIE B BUIE ITOCIICIOBATEIHHOC
po0OeTIOB, PETUCTP HE BaXKCH):

a. Y opranu3mMa Ha pucyHke B B xoze aMOproreHesa 3akiaapBaeTcs aMHUOH

b. Opranusm Ha H300paKeHUH A MMEET MIaBaTeIbHBIN My3bIPh

c. Opranusm Ha n3zo0paxkeHnu I 061a1aeT XpsIIEBHIM CKEIETOM

d. XKuBoTtHoe, n3o0paxxeHHOE Ha pucyHke E, 00uTano B MeI0BOM mepuoje

c. OpFaHI/BM, HpeZ[CTaBHeHHLIﬁ Ha pUCYHKE A, ABJIACTCA BTOPUYHOBOJHBIM

Orser: & ACE
3. 3anuiinTe B OTBEJCHHOE MOJIE PyCCKOe Ha3BaHUe THIA, K KOTOPOMY MPHHAIJICKAT BCE TPEICTABT

Orger: & XopaoBsie
4. K10 13 n300pa)KCHHBIX OPTaHM3MOB UMEET BHYTPEHHHIA KOCTHBIN ckeseT? OTBET 3aIMIIUTE B OTBE
MPENUHAHUS U TPOOEIIOB, PETHCTpP HE BAXKCH.

Orser: ' ABE
5.V kakux u3 npeacTaBICHHBIX OPraHU3MOB B OHTOTEHE3€ MPUCYTCTBYET JIMUUHKA? OTBET 3aIHIITHT
MIPEeTMHAHUS ¥ TPOOEIIOB, PETHCTP HE BaXKCH.

Otser: & BBJI

"paBI/lJ'leble OTBETHI AJIsA: O

JI'BBEA

"paBl/l.Jll)lll)lC OTBEThI 1JIsA:

<

CDE

-

HpaBl/lﬂbele OTBEThI 1Jis1:

XopaoBele

ﬂpammbuuc OTBETHI AJIsl: P

ABE

HpaBl/lﬂbele OTBEThI 1JIsA: I

BBJI
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BOIIPOC 8: 3ANIPOC MHOTI'OKPATHOI'O BBOJA INPONIYHIEHHOI'O TEKCTA

Ha PUCYHKE I/1306pa)KeHI)I TCHCPATHUBHBIC CTPYKTYPbI HpeﬂCTaBI/ITeﬂeﬁ Ppa3JIMIHbIX OTACIIOB BBICHINX paCTeHHﬁ. Buecure
PYCCKHE Ha3BaHUA 3TUX OTACJIIOB B OTBCACHHLIC MTOJISI PAAOM € COOTBETCTBYOIIIMMU HOMEpAMMU.

BbIOpaHHBIii 0TBET: Ha pucynke n300paxxeHbl reHepaTUBHbIE CTPYKTYPBI IPEACTaBUTENICH PA3IMYHBIX OTAEIIOB BBICIIHX |
OJIS PSAZIOM C COOTBETCTBYIOIUMY HOMEPAMH.



MeToa OLeHKH

Coenaodenue wabnona

Coenaodenue wabnona

MeTo/ OLIEHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeTo/ OLlEHKH

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Coenaodenue wabnona

MeToa OLleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnadenue wabnona

BOIIPOC 9: 3CCE

2. O IInayHoBHIHBIE
3. @ T'onocemennbie
4.9 I[ManopoTHHK000pa3HbIE
5 @ I[ManopoTHHK000pa3HbIE

IIpaBu/bHBIE OTBETHI IS I

[Lu]serxonsre( )?()?()?()?()?()?()?()?
[TIm]oxpsrtocem[est|aubie( )?( )?()?2()?2()?2()?2()?()?

np‘tlBHﬂbIlblC OTBETHI JJId: t

[Tnjnaysosummsie( )2()?()?2()?2()?2()?2()?()?
[Hn]mayne( )?()?()?2()?2()?()?()?()?
[Mn]rayroo6passsie( )2( )2()2()2()?2()?2()2()?

npaBllJlbllblC OTBETHI NJIsl: Y
Tonocem[es]ubie( )2()2()2()2()?()2()2()?
ﬂpammmu.le OTBETHI AJIsA: O

[TTm]amoporaukoo6paszubie( )?()?()?()?2()?2()?()?()?
[TIm]amoporaukoBumasie( )?( )?()?()?()?2()?()?()?
[TIm]amoporauxu( )?( )?()?()?()?2()?2()?()?

l'lpal;mu,m,lc OTBETHI 1Jisl: W

[Xx]BomeBumanie( )?( )?()?()?2()?2()?()?()?
[XxJouu( )?()?()2()?()?()?()?()?
[Xx]Bomeobpazusie( )?()?()?()?2()?()?()?2()?

4
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Ilepen Bamu TekeT, cogep:kammii nsTh 0MOJIOrHYECKUX OIIUOOK. BHUMAaTe1bHO MPOYTHTE €ro,
HalauTe OIUOKYU U 00bSICHUTE, B YeM OHHU 3aKJIKYAI0OTCS, BIIMCAB OTBET B OTBEJAEHHOE I0JIe.
Buumanue! Hcnpaenenue ¢hpazol ucknouumenvno ompuyanuem (Modxcem — He MoOdicem, umeem — He
umeem u m.n.) He zacuumsiéaemcs. Heooxooumo chopmynuposams ymeepoumenvnoe npeoinoxceHue.

Buonormyaeckast 3BOIIONHUS — MPOIIECC, KOTOPEI COMPOBOXKIAETCS H3MEHEHNEM TeHO(POH A IOy IS,
(dbopMupoOBaHUEM ajanTanii, 00pa3oBaHWEM W BBIMUPAHHUEM KaK BHUJOB, TaK W JPYTHX TaKCOHOB,
peoOpa3oBaHUEeM JKOCHUCTeM W Omocdepbl B meiaoM. K dnciay ABIKYIIUX CHJ JBOJIOIHH, COTJIACHO
CHUHTETUYECKOW TEOPHH, OTHOCSTCA TaKhe MEXaHWU3MBI, KaK MYTAIlMOHHBIN MPOIECC, TIOTOK T'e€HOB, Apeid
TCHOB, BUJ000pa30BaHWE M €CTECTBCHHBIN OTOOp. llpuyem enWMHCTBEHHAs cuiia, CIIOCOOHAas WM3MEHATH
YacTOTY aJUleliei W TCHOTHIIOB B NMPUPOJHBIX IMOMYJSIIHIX — €CTECTBEHHBIA OTOOp, YTO M OTPAXKaeT €ro
0CcO0YIO PO KaK BeAYIIEro IBOIIOIMOHHOTO (pakTopa. HeoOxoammoe ycimoBue il IEHCTBUS €CTECTBEHHOTO
0oTOOpa — HAMYWE HACIIEJCTBEHHON M3MEHYMBOCTH. MyTaluu, KOTOPBIE CIy>KaT MaTepUaIoM sl JeHCTBUS
JPYTUX CHJ 3BOJIOLIMH, BO3HUKAIOT TOJBKO B pPe3ylibTaTe U3MEHEHHUH OKpykaromiel cpenbl. He cekper, uto
0COOCHHOCTH CpEIbl U3MEHSIOTCSI BO BPEMEHH W B IPOCTPAHCTBE, & OPTaHU3MbI IPUCTIOCA0INBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOLIECC — €AMHCTBEHHBINA (haKTOp, MPUBOISAIINNA K ITOSBICHUIO B
JAHHOM TOMyJSALMA HOBBIX ajiieJiell WiM TeHOB. B pe3ynbrare HOCUTENM IOJE3HBIX HACIEACTBEHHBIX
CBOWMCTB UMEIOT OOJIBINE IIIAHCOB BHDKUThH U OCTABUTH MIOTOMCTBO. B X0/1¢ pa3MHOXKEHUSI OHU TIEPEAar0T CBOU
MIPU3HAKU 0COOSM CIISAYIONUX MOKOJICHHH, ¥ 3TO MOXKET MPUBECTH K 3aKPETUICHHUIO MPU3HAKA.

Ha npotrsbkeHnu m0iroro BpeMeHH Hayke ObLT M3BECTEH JIMIIb OJMH CHOCO0 Tepenavyr reHEeTHYeCKON
nH(pOpMAIUU MEXKIY OCO0SIMH — OT pomuTeliel K neTsM. Ternepb J0Ka3aHO CYIICCTBOBAaHUE eIle U
TOPU30HTAIHHOTO TIEPEHOCA, KOTOPHIH OCYIIECTBISETCS B TOM UYHCIE W MEXIY MPEICTABUTEISIMU OJHOTO
MTOKOJIEHUSI. ATEHTaMU Tepelayd HaCJIECTBEHHON WHGOpPMAIMK B 3TOM CiIy4dae MOTYT OBITh BHPYCH U
IJIa3MUJIbI, & PE3yJIbTaTOM IIepeJaud - HacJeJOBaHUE OJIarolnpHOOpPETESHHBIX MPU3HAKOB, MOSBHUBIIUXCS B

[A pesynbTate MOIU(UKANMOHHON W3MEHYMBOCTH. TakoWd BapuaHT TiepeAadd HACIEICTBEHHBIX CBOWCTB

HCIIONB3YeTCA B MPUPOJE MPH MepeAade FeHOB Kak MEXy IPOKapHOTaMy, TaK U MEXKTY 3YKapHOTHIECKHUMHU
OpraHU3MaMM MJIM OT IIPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30HTAIbHBIA [IEPEHOC LIUPOKO
BHEJPSAETCS YE€JIOBEKOM B MPAKTUKY CEJIEKLMH, B TOM 4yHciie pu co3nanun ['MO.

HAannerid 1" AreHTaMu nepeaayy HacjaeACTBeHHOW HHPOPMAIMK B 3TOM ClIyyae MOTYT ObITh BUPYCHI U
OTBET:  1Ia3MU/BL, & Pe3yNIbTaTOM IIepefau - HaclieA0BaHue 01aronpruoOpETEeHHBIX MPU3HAKOB,
MOSIBUBLIMXCS B PE3YJIbTaTe MOAU(PUKALMOHHON H3MEHYNBOCTH "-0aronproOpeTeHHbIe TPU3HAKY,
NepeAaoLIrecs: TOPU30HTATILHBIM [IEPEHOCOM, MOSBIIIUCH B PE3YJIbTATE MYTallMOHHON
W3MEHYUBOCTH, a He MOJU(DUKAITMOHHOH.
2. "[IpuyeM enWHCTBEHHAsI CUIIA, CTOCOOHAsI M3MEHSTh YacTOTY ajliesield ¥ TeHOTHIIOB B
MPUPOAHBIX MOMYJALHUSIX — ECTECTBEHHBINH 0TOOP" - KpOME €CTECTBEHHOT0 0TOOPA YaCTOTY ajuieser
MOTYT H3MEHSTH Jpyrue Gpakropsl, HaIpUMeEp JAperic) TEHOB.
3. "MyTanmu, KOTOpBIE CITy)KaT MaTepUalioM JIJIsl ISHCTBUS JPYTUX CHJI SBOJIIOLUH, BOSHUKAIOT
TOJIBKO B PE3yJIbTaTe M3MEHEHHUH OKpY Karoleil cpesl."- MyTaluu MOT'YT BO3HUKATh CIIOHTaHHO,
13-3a OIMOOK B PEIUIMKALIMK M perapalnuy FeHeTHUECKOro MaTepuana.
4. "Takoi BapuaHT Mepeaun HACICACTBEHHBIX CBOMCTB HCIIOIB3YETCS B IPUPOJIC TIPU Tepeade
TEHOB KaK MEX]ly IPOKapHOTaMH, TaK U MEXIy 9YKapHOTHIECKHMMHU OpPraHn3MaMH WIH OT
MPOKApHUOT - K 9YKapuoTaM" - TOPU30HTAIIBHBII IEPEHOC T€HOB MEXKAY yKapuoTaMU OYEeHb
MaJIOBEpOSATEH U TPAKTHUYECKH HE BCTPEYAETCS B IPUPO/IE (TOIBKO B UCKYCCTBEHHBIX YCIOBHSX).
Bepubiit  [OtcyrcTByeT]
OTBET
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOI'O BBOJA MPONYIMEHHOIO TEKCTA

B oannom 3a0anuu eam HeobXo0OUMO NPOAHANUIUPOBAMb (DpACMEHmM MeKCMd, NOCEAUJeHHbLI
MemoouKke UCCie008aHull, U HA OCHOBAHUU CEOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb

13A0aHUA.

Meton monumepasHoi nenHoi peakuuu (IILIP) B Hacrosiee BpeMsi IIMPOKO MPUMEHSETCS B

omomornn u MmemunuHe. Kmaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMHUU



uHTepecyome Hac nocienoBarensbHocTH JHK. CrnemuduyHocTh MaHHON peakmuu 0O0eCTieUrBarOT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIAM
ammmugunupyemoro yyactka JIHK takum oOpa3oM, yToOBI MOCIIEIOBATEIBHOCTh TaK Ha3bIBAEMOIO
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA TMOCIEAOBATEIPHOCTH Ha 5°-KOHIIE LIETH, TOTAa KaKk OOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTApEeH IMOCIeN0OBaTeIbHOCTH Ha ee 3’-koHue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocThio 5 -AAGCTA-3°, To
oOpaTHBIi mpaiiMep OymeT WMeTh mocieaoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 0
OIIpEeICIIEHHON TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTA MPaiMEPOB. DTa TEMIIEpaTypa pacCUnuThIBACTCS
nyreM npuOaBlieHHUs K TeMIepaType IUIaBlieHUsa (TeMieparypa, OpH KOTOPOH MPOUCXOTUT
pa3peAMHEHUE JBYXILENOYEUHOH Monekyasl npaiimepa) 4°C  rpagycoB. JHK-nommumepasa,
OCYILIECTBIISIONIAs PeIIMKalnio nHTepecyomero Hac yyactka JIHK, ucnone3yet npaiiMep B KauecTBe
3aTpaBKHM JUIA Hayala CHHTE3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

1. Ins Toro, 4roObl pasnuuuth nocienosarenbHocTd JIHK, MOXHO MCHONB30BAaTh PECTPUKTA3BI —
(hepMeHTBI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (tak Ha3piBaeMble caiiTel pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukimu HeceT mocneaoBarenbHocth 5 -GCATC|G-3", npu peakiuu ¢ MOCIeI0BaTeILHOCThIO
JTHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpKAlIMe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u 5- G -3
B mpennoxeHHOH TOCIENOBAaTENFHOCTH HYKJICOTHJOB 3aKOAMPOBAaH mentuj uuHod 19
aMUHOKHCIIOTHBIX ~OCTarkoB. Bam HeoOxoauMo mogoOparh mpaiimMepbl [  aMmIuidQuKanuu
HYKJIEOTHIHOM II0OCJIEJIOBATEIbHOCTH, KOJUPYIOIIEH MJaHHBI NEnTHJA, HaduHas CO CTapT-KOJOHa
(ATG), u cogepxameii cron-komoH (TGA, TAG, TAA). Ilomuute, 4T0o mpaitMepsl JOLKHBI OBITH
cienu(UIHbBI U 00JIaAaTh MPUMEPHO OJUHAKOBOM TeMIepaTypoil ruiaBineHus (paznuuus He Oonee 2-4
°C). Temmepatypa IUIaBIE€HHUs paccuuThiBacTcs o dopmyine: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJIMYECTBO HYKJIEOTUAOB Kaxaoro Tuma. Pasmep kaxiaoro mnpaiimMepa AOKEH COCTaBIATh 15
HYKJICOTHIOB. 3allMIINTEe B OTBEACHHOE TOJIE MOJYy4YCHHbIE MpaliMepbl B HANpaBleHUU OT 5°- K 3’-
KOHIly B BHJe IOCJIe10BAaTeJIbHOCTH 3arJIaBHBIX JATHHCKHX OyKB 0e3 mpo0esioB (B TOM 4YHCIIe
KOHIIEBBIX) U YKOKUTE TEMIEPATYPy UX IUIABJICHUSL.
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OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa nuasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. [lomyuennsrii B mpensiaymmeit yactu 3aganus [I1P mpoaykT BcTpanBaeTcs B IIa3MuILy JUIsI CHHTE3a
Oenka B OakTepusix. BaM JaHBl MMOCIIEOBAaTEIBHOCTH (CalTBhl PECTPUKIMH), 1O KOTOPHIM IIBE
pecTpuKTasbl (3HAOHYKIEa3bl pecTpukiuu) crienuduuno paspesaot [JHK. B oTBere ykaxute pasmep
(parMeHTOB, KOTOpbIE MOJy4yaTcs B pe3yJbTaTe pPEaKUHUU PECTPUKLUH, MPOU3BEACHHOW HTUMHU
pEeCTpUKTa3aMHu JIJIsl TUIa3MHIbI, CO/iep Kalllell BCTaBKY B MPaBMWIIbHON opueHTaluu nenu. O6o3HaueHus
K pucyHky: Notl - pectpukTasza, 4icio, KOTOpOE yKa3aHO PSJIOM - TMO3UIMUS B Iapax OCHOBAHUH, e
MIPOMCXOJUT pazpe3aHue Mocae10BaTeIbHOCTH.

CaliTbl pECTPUKIIMU PECTPUKTA3:

SfaNl 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3



MeCTO BCTaBKKN

Notl
2N4%t(l) 2400
3000 n.H 3000 n.H.
Notl
g
& npomoTop

OTBeT 3anuuIuTE B OTBECJICHHOEC I10J1€ B BUAC MOCJICI0BATCIABHOCTH YU CEJI, PACITOJIOKCHHBIX 110
BO3paCcTaHMIO U pa3saeJICHHbBIX OIUHOYHBIMH npoﬁeﬂaMn.

Ortset: [M]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu eam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungpopmayuu us

Meroa nonumepasHoit nenHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHH HHTEPECYIOIIEH HAc TOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI OCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEeH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarensHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". Urobbl mpaiiMepbl MOTJIHM Y3HaThb HEOOXOIUMYIO MOCIIEAOBATENb
OIPE/ICNICHHON TeMIlepaTypbl - TEMIIEpaTypbl OT>KUra IpaiMepoB. DTa TeMIIEpar,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYCHH
OCYILECTBISIIOIIAsT PErIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3yibTare JaHHON peaklUy MoIydaeTcs KOnus HeoOX0AMMOI 1oce10BaTeIbHOCT]
1. J{ns Toro, 4ToOb! pa3znuuuTh nocienoBatenbHocTH JJHK, MoxHO mcnons3oBaTh
CTPOTO OIpeJiesIeHHbIe MocienoBareabHOCTH HykiaeoTHnoB B JIHK (Tak Ha3biBaewm
KOTOPO#i CaiiT pecTpuKIuK HeceT nmocienoBarensHocTh 5 -GCATC | G-37, npu peak
nBa ¢parmenTa, coJieprKalime Ha KOHI[aX HIOCJIEIOBATEIb.
B npennokeHHOW NOCIENOBATENBbHOCTH HYKJIEOTHIOB 3aKOAWPOBAH MENTHI T
nonodpaTh mpaimepsl I aMIITUGUKAlUd HYKJIEOTHIHOM MOCIIe0BaTeIbHOCTH,
(ATG), u comepxaieit cron-kogon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaim
OJIMHAKOBOM Temmeparypoil miaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJUYECTBO HYKJICOTHIOB Ka)JOro Tuma. Pasmep k
3anumuTe B OTBEACHHOE MOJI€ TMOJIyY€HHBIE MpaiiMepsl B HAMpaBleHUH OT 5’-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM 4nc/ie KOHIEBBIX) U YKaXKHUTE TEMIEPATYP
5
TTCAACATGACAACCTATCCATCTCATACATTATTTGTTTTGTATTATAC/
-3

OrtBer:

[Mpsimoii mpaiimep: “# ATGACAACCTATCCA

O6parnsrii npaiimep: “# TCACATTGATTGCCT

Temnepatypa nuaBiaeHus Opamoro mpaiimepa: & 42°C

Temneparypa niuasieHus oopaTHoro npaiimepa: & 42°C

2. TlomyuenHslii B mpensinymneid gactu 3amanust [1LIP mpoaykt BcTpamBaercsi B
MOCJIEIOBATENbHOCTU (CalThl PECTPUKIMU), 0 KOTOPHIM JBE PECTPUKTa3bl (IHJIC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOPHIE MOJydYaTcs B Pe3yJIbTaTe PEaKIIHF



MJIa3MHJIBI, COZIEPIKAIIe BCTAaBKY B MPaBWIBLHOW opueHTanuu menu. O0o3HaYeHHS
PAIOM - MTO3UIIMS B TapaX OCHOBAHUH, TJie MPOUCXOAUT pa3pe3aHue MoCIeI0BATENbE
CalThl pECTPUKIIMU PECTPUKTA3:

SfaNlI 5 - CATA|C-3

Notl -5 - GCGG|CCGC -3

MeCTO BCTaBKM

Notl
2'\2%((]) 2400
3000 n.H. 3000 n.H.
Not!
860 560
& npomotop

OTBer 3anuIuTe B OTBCACHHOC IOJI€ B BH/JAC MOCJCAOBATC/IBHOCTH YHCEJ

OAUHOYHbBIMMU IIpOﬁeJIaMI/I.
Orser: & 622 935 1500

MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIsI: X
Cooeporcum ATGACAACCTATCCA
MeTox OLEHKH [IpaBu/IbHBIC OTBETHI AJH: Y
Cooepoicum TCACATTGATTGCCT
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJISI: Z
Tounoe coomseemcmeue 42

MeToa OLEHKH [IpaBuabHBIE OTBETHI 1JIA: K
Tounoe coomeemcmeue 42

Metoa ouneHKH IIpaBuiibHBIC OTBETHI JJIs: M
Tounoe coomeemcmaue 622 938 1500

4
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BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3oM Bbl MOkKeTe OLIEHUTH YPOBEHb IKCIIPecCHHU reHa B kjeTke? Kparko onuiure
NPUHIUI OTHOT0 U3 NMpeAJIaraeMbIX MeTO10B.

Harneii  CaMblii IPOCTOM CIIOCO0- KOMUecTBEeHHas! momMepasHast nernHas peakuus (I1LP). B atom metozne TP mb1

OTBET:  BBIAETSAEM PacTBOp, B KoTopoM HaxomsTcs MPHK reHoB skcpeccrio KOTOPBIX MBI XOTUM IIPOBEPHTS, J1ajiee
MeI ipoBouM 1P (¢ dpyopecuupyromum KpacuteneM- Koraa B pactBope nocratouno MPHK on
dbnyopecuupyet) ¢ apyrumn mPHK ¢ nparimepamu K HUM € U3BECTHOM KOHLeHTpauunen. anee
nposoaum MNLP ¢ MPHK HensBecTHONM KOHLUEHTpaUMEN ¢ (uryopeclupyOIIUM KpacuTeneM, KOTOPBIit

AB ces3piBaercst ¢ MPHK. CpaBHMBaeM cKOpocCTh nosiBIIeHNS (pIIyOpEeCICHIIMY C paCTBOPaMH € M3BECTHOM

KOHIIEHTpanuei (Mapkepsl) U 1ajee ¢ TOMOMIbI0 GopMyJT MBI MOXKEM pacuuTaTh KoHIeHTpanuio MPHK B
HAaIlleM pacTBOpE.

Bepnbiit  [OtcyrcTByer]

OTBET
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BONIPOC 12: 3ANPOC MHOI'OKPATHOTI'O BBOJA MNPONIYIMEHHOI'O TEKCTA

Buumamenvno npouumaiime npeonodicennvle Qpazmenmol meKCma u paccMompume pUCyHKU, 3amem nepexooume K
6bINOJIHEHUIO 3A0AHUL.

BAKHO! B nannoM 3aaHny 0003HAYCHHS I'CHOB AaHbI 3aIJIABHBIMU OYKBAMHU U KYPCHBOM, a UX 0€JIKOBBIX
NPOAYKTOB — NPAMBIM IIPHPTOM.

®parment 1. [Tapazutnueckue pacTeHHUsI — SKOJIOTHYECKask TPyIIa OPraHu3MOB, IPUCIIOCOONBIINXCS
MoJIy4aTh HEOOXOAMMBIE HEOPraHMYECKHME M OPraHWYECKHE BEIIECTBA OT CBOUX XO35I€B - JAPYIHX
pacteHuil wiu rpuboB. MukonapasuTusM (T.e. Iapa3uTU3M Ha Ipudax) HIMPOKO paclpoOCTpaHEH Y
ramMeTo()UuTOB MHOTHX CHOPOBBIX PACTCHHUH, HO HEPEIKO BCTpeyaeTcs U cpear IBeTKoBhIX. C apyroi
CTOPOHBI IIapa3UThl BBICIIMX PACTEHUN M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIponecc mornomenus
MUTATEIbHBIX BEIIECTB y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYIIECTBIISETCS MPH IOMOIIH 0CO00T0
opraHa - raycropuu. [Ipuuem y MHKONapasuTOB rayCTOpUHM He (OPMUPYIOTCS, a Y €AMHCTBEHHOI'O
Ipe/ICTaBUTENIS Apa3UTUYCCKUX XBOWHBIX - Parasitaxus usta - oopa3syercst crieriuuieckuii KOHTaKT ¢
TpaxeuaamMu X0351MHa, KOTOPBIM OJJHO3HAYHO HA3BATh rayCTOPUEHN HENb34.

JUis ycnemHol peanu3aluy >KU3HEHHOIO LMKJIA MapasUTHUYECKHMM pPAacTEeHHsIM HE00XOAMMO HaiTu
CBOET0 XO03s5IMHA M YCTaHOBUTh C HUM KOHTakT. Ha pucynke 1 mokaszan npopoctok nosmwinku (Cuscuta
SP.), PacTyILIHii B HANPABJICHHU CBOETO MOTCHIHAIFHOIO XO3SMHA, OPUEHTUPOM ISl YEerO SIBIISIOTCS
BbIIETISiIEMbIE XO3SIMHOM BellecTBa - TepreHbl (A-B). BykBoii I' o0o3HaueHO npyroe «xo3sickoe»
COEJIMHEHUE — CTPUIOJIAKTOH. BemiecTBa M3 3ToW Tpynmbl OOBIYHO OTBEYAIOT 3@ IMPOLIECCHl POCTa
pacTeHUs-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPHU3bL. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsl TIPOPAcTaHHs CEMsH IMapa3sMTHYECKOro IBETKOBOro pacrenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTH, YTO CTEICHB CICU(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-
[1apa3suToOB HEOJMHAKOBA, HAIPUMED, IOBHJIMKA OTIWYAETCS IIMPOKMM KPYrOM XO035€B, TOrJa Kak
MHKomnapasutr noabenbHuk (Monotropa hypopitys, cem. BepeckoBbie) mnpuypoueH K rpubOam-
CUMOHMOHTaM €JIH.

Pucynok 1. [IpopacTanue ceMsH ¥ yCTaHOBJIEHHE IEPBUYHOTO KOHTAKTa C XO3IUHOM {3} Y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJCTSCMbIC XO35HHOM BEIIECTBA, KOTOPHIC Mapa3uT
UCIIONIB3YEeT B Ka4eCTBE CUTHANA. A - B-¢pemnanapen, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[TosicHeHus - B TEKCTE

®parmenr 2. (o Shimizu, Aoki, 2019)

O,Z[I/IH U3 BaXKHEUIIINX dTAIIOB B XKU3HU pacTCHUA-1apa3uTa - O6pa30BaHI/Ie KOHTAaKTa C XO0311MHOM.
PaCCMOTpHM, KaK 3TO MPOUCXOJUT, HA MPHUMEPEC MMOBUIIHUKH 1 €€ BO3ZMOXKHOI'O X034HMHA — KpallhBhbI.
CnHayana napa3uT 3aKpy4ruBacTCAd BOKPYT cTe0IIs X03sIMHA. 3aTeEM HAUMHAETCS (I)OpMPIpOBaHI/Ie



rayCTOpHUH, YTO UHIYLUPYETCSl CBETOM CHHETO U JAalbHEro KpacHoro crnekrpa. Ha mepBom srare
oOpasyeTcst aaAre3uBHBINA JUCK (PUCYHOK 2, A), CITy>KaIllui JjIsl IPUKPETUICHHS TTapa3uTa K X0351HY.
BaxxHoe 3HaueHUE MpU ATOM UMEIOT 0COObIE Y/UIMHEHHBIE KIETKH, KOTOPhIe (DOPMUPYIOTCS U3
MTOBEPXHOCTHOTO CJIOSI, PACTOJI0KEHHbIE HA KOHUMKAX TayCTOPHH Mapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE TEKTUHOBBIH “TieMeHT” (1111), eKTuH Metuitpancdepassl (PMES) u
apabunoranakranosbie Oenku (AGPS). Crernansasie AGPS (attAGPS) CHHTE3UPYIOTCS XO3SIMHOM,
aKTUBAIIMS UX SKCIIPECCUH MHIYLUPYyeTCcs mapa3suToM. Ha crnemyromem 3tane «rudb» pacTyrT,
pa3aBuras KIETKH X035MHa B MOMCKAX MPOBOJAAIICH CUCTEMBbI, FayCTOPHUSI IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BbIICICHUE TAPA3UTOM CrieHU(PUIECKUX PepMEHTOB, MOIUDUITPYIOIIUX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEP, KCHIOTTTIOKaH-9HI0TPAHCTIIIOK03MIa3bl/ruapoaser (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIyIOIIMA dTall, U MOKa3aHa YKCIPECCUs TCHOB, CBS3aHHBIX C

g depeHIIMPOBKOM MPOBOISIIMX JIEMEHTOB KCHIIEMBI U (DJ109MbI POPMUPYIOIICHCS rayCTOPUU.
[TouckoBbie «rudbI», BCTYIAs B KOHTAKT C MPOBOISAIICH CHCTEMOW X031WHA, HAYMHAIOT MPEBPaIIaThCs
B KJICTKH IIPOBOJISAIIMX TKaHel nmapasurta. Kietku rayctopun skcnpeccupytot red CLE4L, mpoaykT
koToporo aktTuBupyetr WOX4 u nogaepxusaet sxkcrnpeccuio GSK3, 4To crmocoOCTByeT COXPaHSHUIO
KJIETOK MPEIIeCTBEHHUKOB IPOBOASIINX 3JIEMEHTOB B HeAUPHEPEHLIIUPOBAHHOM COCTOSIHHH.
CHmxenne ypoBHs dkcripeccun CLE4L, mpuBoaut k Havanmy skcnpeccun BES1, unaynupyromiero

g depeHIPOBKY JIEMEHTOB KCHIIEMBI Mapa3uTa. DTOT HNPOIecC CIIOCOOCTBYET IKCIPECCUU

rena TED7, xapakTepHoro /ij1st pa3BUBAIOLIUXCS JIEMEHTOB KCUJIEMbl. B KOHEUHOM HUTOTE KJIETOYHAs
CTEHKA KJIETKHU TM(bI CUIILHO UCTOHYACTCS, B HEW MOSBIISIIOTCS nepdopanuu, U 00pa3yeTcsi CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03s1Ha. PazBuTue 31eMeHTOB (h105MBI BUIOCTICHU(DUICCKUI
mporecc.
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Pucynok 2. ®opmupoBanue raycropun noBmwimkn. A. Obpa3zoBanue aare3uBHOro aucka. b. Cekpenus
(epMeHTOB, YYaCTBYIOIIUX B EPECTPOMKE KIETOYHBIX CTEHOK. C. DKCIpeccus TeHOB, CBA3aHHAs C
nuddepeHnranyent IeMEeHTOB MPOBOSAIIEH CUCTEMBI. I - MPEIIIECTBEHHUK U 311 - 3pEJIbIil
MIPOBOJAIINI AIIeMeHT KcuieMsl. [loscHenus - B Tekcte. Ha nanHOM pucyHke 7 0003HadaeT
aKTHBAIMIO DJIEMEHTA, @ | - HHTHOMPOBAHHE.

B kastcoom u3 npueedénnvix nudxice 3aoanuii evioepume BCE npasunvuvie eapuanmuot omeema. Kascowviit omeem
3anuwiume 6 CREeYUAILHO OMEEOCHHOE NOJie 8 6U0e NOCe008AMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenoes (pecucmp He earcen).

1. MpounTaiite ¢pparmMeHT 1 u BoIOEpPUTE BepHbIE YTBEPKIECHHSI.

a. ,21_115[ HOpMaHBHOﬁ KU3BHCACATCIbHOCTH BCEM paCTCHUAM-TIapa3suTram HCO6XO}II/IMO TECHOC BSaHMOHeﬁCTBHe C X0O3INHOM
b. Bce mapazuTudeckuie IBETKOBBIE paCTEHHsI 00pa3yIoT TayCTOPUH

c. [ameToduTBI HEKOTOPBIX MOXOBHIHBIX PACTECHHI MApa3UTHPYIOT Ha Tprdax

d. [MapasuTHueckue pacTeHUsI BCTPEYAOTCS CPEIH TOJIOCEMEHHBIX

Ortser: [K]



2. IlpounTaiite ¢pparment 1, paccmoTpuTe pucyHOK 1 U BbIGepUTe BepHBbIe YTBEP:KICHUSI.

a. Cpenu CHUrHAIBHBIX MOJICKYJI, HCIIOIB3YEMbBIX TAPAa3UTHICCKUMU PACTCHUSMH, IPHCYTCTBYIOT IUKINYECKUE COCANHCHUS
b. CTpHUrosakToOHBl IMEIOT OTPAaHUYCHHBIIN PAIIyC PACIIPOCTPAHEHHMS, II0OITOMY CEMEHA 3apa3uXH IIPOPACTAIOT TOJIBKO IPH
OYCHb TECHOM KOHTAKTE C KOPHEM XO35HHa

¢. CurHasibHbIC TEPIICHBI, HA KOTOPBIC PEArnpyIOT Mapa3UThl, BBIACISIOTCS B OCHOBHOM OpraHaMiu MOOeroBoi CHCTEMBI
XO03sIHA

d. CemeHa mapa3uTHYECKUX PACTCHHUIA TIPOPACTAIOT TONBKO MPH HAJMYUH HETIOCPESICTBEHHOTO KOHTAKTa C TKAHSIMH
X03sIHA

Ortser: [mM]

3. IIpouuraiite ¢pparmMeHT 2 U BHIGEPUTE BEPHbIE YTBEP/KACHUS:

a. B obecrieyenny npuKkpemniieHus y4acTBYIOT (epMEHTHI, BhIpabaThIBacMble KIIETKAMH aJlr¢3HOHHOTO ANUCKA

b. Knetkn, npeBpamniaromuecs B TOUCKOBBIE TH(BI, 00pazyIOTCA U3 TapEHXUMBI

¢. [IpOHHKHOBEHHIO TayCTOPHHU CIIOCOOCTBYET pa3MArdeHNE KIETOYHBIX CTCHOK XO03sIMHA TI0J] IeHCTBHEM (hepMEHTOB,
BBIPaOATHIBAEMBIX KJICTKAMH CaMOT'0 XO3MHA ITPU MX CTUMYJIHPOBAHHUH [1Apa3uTOM

d. Axresun mapasura crocoOCTBYIOT KaK XMMUYECKHE, TaK U PU3NIECKUe PaKTOPEI

Ortser: [n]

4. Onupasicb Ha HHPOPMALHUIO, MPUBEAEHHYIO BO pparMeHTe 2 M HA PUCYHKe 2, BRIGEpUTE MPaBUJIbHbIE
YTBep:K/IeHHs], XapaKTepu3yoLIue nmpouecc 00pa3oBaHus MPOBOASIINX TKaHel mapa3ura:

a. Camxenue ypoBHs 3kcnpeccuu GSK3 npusoaut x cunresy BESI

b. Korna camxkaercst ypoBeHb skcnpeccun WOX4, HaunHaeTcs mpouece AudhepeHInpOBKH MPOBOISIINX 3JIEMEHTOB
c. AGPs HakannmBaroTcs B KJIIETOUHBIX CTEHKaX KaK MOBUIINKH, TaK U KPAIHBBI

d. C mavanom au¢depeHINpOBKH IPOBOIAIINX KCHIEMBI, YpoBeHb 3kcnipeccun TED7 noBblimaercst

Ortser: [p]

5. Ucnmoap3yst HHGOPMANUIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PHCYHKAX, a Takke Bamu 3Hanus,
BbI0epHTE BEPHBbIC YTBEPKACHUSA:

a. depmenTsl, Takue kak XTH, criocoOcTBYIOT epecTpoiike KIeTOYHON CTEHKU X035 HHA

b. Cuscuta - cTebs1eBoii 06NMUraTHBIH MTapa3uT

c. TpaHcnopT BO/IBI MEXTy Mapa3uTOM U XO3SMHOM OCYILECTBIISETCS TOJIBKO IT0 MEPTBBIM KJIETKAaM, a ACCUMUIISITOB - 110
KHUBBIM

d. JInmaiiHuky, pacTyiiie Ha Kope AepeBbEB, SBISIOTCS apa3uTaMu

Ortser: [X]

BbIGpaHHbIii 0TBET: Brumamenvno npouumatime npednodicennvle pazmenmpl mekcma u paccmompume pucyHKu, 3amem
BAKHO! B nannom 3ajaHum 0003HaYeHHsI T€HOB JaHbI 3arJIaBHBIMU OYyKBaMHU U KYPCUBOM, a
(I)paFMeHT 1. Hapa?»I/ITI/I‘ICCKI/Ie paCTCHUA — OSKOJIOTHYECKAasd TIpyIlla opral

HEOPTaHWYECKHE U OPTaHWYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYIHX PAacTEHUH U
IIMPOKO PACHPOCTPAHEH y raMeTO(QUTOB MHOIMX CIIOPOBBIX PacTE€HHUI, HO Hepen
Mapa3uThl BHICIINX PACTEHWH W3BECTHBI TOJBKO Cpelu CeMEeHHBIX. [Ipormecc moric
LIBETKOBBIX OCYILECTBIJIAETCS MPHU MOMOLIM 0coboro opraHa - raycropuu. Ilpuy
SIMHCTBEHHOTO IMPECTAaBUTENS Mapa3uTHIECKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OZJHO3HAUYHO HA3BaTh TayCTOPHEN HENb3sl.

Jlist ycrnemHoi peanu3aiii KHU3HEHHOTO IUKJIA Tapa3uTHUYECKUM PACTEHHUSM Hi
koHTakT. Ha pucynke 1 mokasan mpopoctok mosmiuku (Cuscuta sp.), pacty
OPHEHTHUPOM ISl YETO SIBIISFOTCS BBIACIISIEMbBIE XO3IMHOM BEIIECTBA - TePIEeHBI (A-E
— CTpUroJIakTOH. BemiectBa m3 3TOH Ipymnibl OOBIYHO OTBEYAIOT 3a MPOLIECCHI P
O/HaKoO CTPHUTOJIAKTOHBI XO35IMHA CITY’KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSIH Tap
Sp.). BaxxHO OTMETHTH, YTO CTENEHb CHENU(UYHOCTH B OTHOIICHHU XO35€B Yy Pas!
MOBIJTUKA OTIMYACTCS ITHPOKHUM KPYTOM XO035€B, TOT/Ia KaK MUKOTIApa3uT TOIbEIbE
rpubaM-cCUMOMOHTAM €JIH.



Pucynox 1. IIpopactanue cemsiH U yCTAaHOBJIEHUE EPBUYHOTO KOHTAKTA C XO3STMHOM
0003HaYEHBI BBIJIEISIEMbIE XO3IMHOM BEIIECTBA, KOTOPBIE Mapa3UT UCIIONIb3YET B Kat
nuHeH, [ — crpuronaktoH. [losgcHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUsA-TIApa3uTa - 00pa30BaHHE KOHTAKTA
IIpUMepe MOBUIIMKH U €€ BO3MOXKHOTO X035MHa — KpanuBbl. CHauana napasur 3aKkpy"
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoKk 2, A), crykauuil Asl IpUKpEIUICHHs apa3uTa K Xo3auHy. BasxkHoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “neMent” (I11), neKTHH MeTraTpancdepassl (PMES) u apabunoranakr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO035IMHA B MOMCKaX MPOBOSIIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPh (PHUCYHOK
cienu(puIeckux GepMeHTOB, MOITUPUITPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) nmpeacTaBiieH cleIyroIui 3Tal, U T0Ka3aHa YKCIPECCHS TEHOB, Cl
KcuieMbl U (i103Mbl popMupytoieiics raycropuu. [lonckoBbie «rugb», BCTymnas B ]
MpEeBpaIaThCs B KIETKH MPOBOASAIINX TKaHEeW mapa3uta. KIeTku raycTopun sKCIpe
aktuBupyetr WOX4 u nonaep:xupaet 3xcnpeccuto GSK3, 4To crnocobcTBYeT COXpaH¢
B Heau( depeHIrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHS 3kcrpeccuu CLE4L, npr
T PepeHIIMPOBKY 2JIEMEHTOB KCHIIEMBbI ITapa3uTa. ITOT MPOLIECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KJIETOYHAs CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCIUHEHHUE C AJIEMEHTAaMH KCHJIEMBbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B Cc
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Pucynok 2. ®opmupoBanHue rayctopuy MoBWIMKH. A. OOpa3oBaHue aIre3UBHOTO JIF




MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OLeHKH

Tounoe coomsemcmeue

MeTo OLIeHKH

MepeCTPOrKe KIETOUHBIX cTeHOK. C. DKcnpeccus TeHOB, CBsa3aHHas ¢ AuddepeHnna
MPEIECTBEHHUK U 311 - 3PEJIbIA MPOBOIALINMI 3JIEMEHT KCuiieMbl. [losicHeHus - B Tel
JJIEMEHTa, a | - HHTHOUPOBaHHUE.

B kascoom u3 npueedénnvix nusxnce 3aoanuit evioepume BCE npasunvnsie éapuanmeot omeema. K
nocnedosamenvHocmu 0yKe é anghagumnom nopaoke 6e3 3HAKO8 NPENUHAHUA U RPODHeN06 (peuch

1. IlpounTtaiite pparMeHT 1 1 BoIGEPUTE BEPHbIE YTBEPKICHHUS.

a. Jis HopManbHOH JKM3HEeITebHOCTH BCEM PaCTeHUSIM-TIapa3uTaM He0OX0AUMO TECHOE B3aHMOIC
b. Bce mapasuTrueckue IBETKOBBIE pacTeHHs 00pa3yIoT rayCTOPUH

c. l'ameTouThl HEKOTOPHIX MOXOBUIHBIX PACTEHUI MApa3UTHPYIOT Ha rpubdax

d. [TapasuTHdeckue pacTeHUs] BCTPEUAIOTCSl CPEIU TOJIOCEMEHHBIX

Ortser: @ ad

2. IIpouuraiite ¢pparment 1, paccMoTpuTe pUcyHOK 1 M BbIOepHTE BepHbIE YTBeP:KIeHHUS.

a. Cpeny CHTHAJIBHBIX MOJIEKYJI, HCIIOJIB3YEMbIX [Tapa3uTHICCKUMH PACTCHUSMH, IPUCYTCTBYIOT IIHK!
b. CTpHTronakTOHBI IMEIOT OTPaHUYCHHBIH paliyC PAaCcIpOCTPaHEHNU, IIOITOMY CEMEHA 3apa3sUXH IPQ
c. CHrHaNIbHBIC TEPIICHBI, HA KOTOPBIE PEarkupyroT Mapa3uThl, BBIACISIOTCS B OCHOBHOM OpraHaMH IIOf
d. CeMeHa napa3sUTHYECKUX PACTCHUH IPOPACTAIOT TOJIBKO IIPU HAJIMYUU HETIOCPEACTBEHHOTO KOHTA!
Ortser: " abc

3. IIpouuraiite ¢pparMeHT 2 U BHIGEPUTE BEPHbIE YTBEPIKACHM:

a. B obecnieueHnn npuKpeIvieHns: y4acTBYIOT ()epMEHTHI, BBIPA0aThIBAEMbIE KIIETKAMHU aJIr€3UOHHOTC
b. Kitetku, npeBpaiaroniyecs: B HOUCKOBBIE I'H]bI, 00pa3yoTcs 13 NapeHX MBI

c. [IpOHNKHOBEHHIO TayCTOPHH CIIOCOOCTBYET pa3MsTr4€HHE KIETOUYHBIX CTEHOK XO35MHA MO ICHCTBI
CTUMYJIMPOBAHUH Mapa3suTOM

d. Anresun napasura crocoOCTBYIOT KaK XHMHUYECKHE, TaK U PU3HIECKUE (HaKTOPEI

Ortser: " ad

4. Onupasicb Ha HH(OPMALHIO, NPUBEJAEHHYIO BO ¢pparMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE Mpat
NMPOBOAAIIMX TKAHEH Mapa3uTa:

a. CHmxeHue ypoBHs akcnpeccur GSK3 nmpusoaut x cuntesy BESI

b. Korna cHmxkaercst ypoBeHb akcnipeccun WOX4, HaunHaeTcs nporecc quddepeHInpoBKY TPOBO/IS
c. AGPs HakarmMBaroTcsi B KJIETOYHBIX CTEHKAX KaK MOBUIIMKH, TaK U KPaIUBbI

d. C rauanoM mudQepeHIIpoBKY POBOSIINX KCUIIEMBI, YpoBeHb dkcnipeccun TED7 noBblmaercst
Orser: @ acd

5. Mcnogip3yst HH(OPMAIUIO, TPUBEAEHHYI0 B TEKCTOBBIX ()parMeHTaX H HA PHCYHKAX, a TAKIKe
a. ®epmenTsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KIETOYHOH CTEHKH XO35IMHA

b. Cuscuta - crebieBoit 06MHraTHBI MapasutT

c. TpaHCHIOPT BOJIBI MEXY MApa3UTOM M XO3IMHOM OCYIIECTBISAETCA TOIBKO MO0 MEPTBBIM KJIETKAM, a
d. JInmaiiHuky, pactyniue Ha KOpe JIepPeBbEB, SBISIOTCS Tapa3uTaMu

Orger: " ab

IIpaBuabHbIe OTBETHI 11 : K

acd

”|)ﬂBlUll)lll)l(} OTBETHI JId: M

abc

np‘dBllﬂhtht‘ OTBETHI AJIsA: I

ad

np‘dBllﬂhtht‘ OTBETHI IJIsI: P

abcd

I'lpamuu,m,lc OTBETHI JIsfA: X



Tounoe coomsemcmsue ab
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOI'O BBOJA NPOINYIMEHHOI'O TEKCTA

CyM4YaTbIX rpu0OB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yroluecs B pe3yabTaTe Meio3a U3 OJJHOU U TOMH ke
JTUTUTOMTHOM KIJIETKH, OCTArOTCS B o0ImIei o0osouke — cymke. [Ipu 3TOM cTpoeHHe CYyMOK y pa3HBIX
ACKOMHIIETOB pa3HOe. Y HEKOTOPhIX BUIOB BCE CIIOPHI B CYMKE PAcCIOJOXKEHbl B OAHY JUHHUIO, B
CTPOrOM COOTBETCTBHM C TIOpsaKoM pacxoxzaeHuss xpomarua (l-e u ll-e penenue wmeiiosa
OpPUEHTHPOBAHBI y 3TOro rpuba ofauHakoBo). Kak OyayT BBITIAIETh CYMKH, €CIIM UCXOAHBIN TUTIION
o1 rereposuroroit  d.d,? Ipemmomosxum, uro ammens O, obecmeunBaer opmupoBaHue

HEKU3HECTIOCOOHOH cmopsl, a amtens O, — sxusHecmocoOHoi. 3amonuure Tabmumy. B oTBeTax
UCIIOJNIL3YUTE Clenyroue 0003HaueHHs: Hexn3HecmocoOHast ciopa — N, xu3HecnocoOHast criopa — L.
@DeHOTHUIBI Pa3HBIX CIOP HE pas3jeNsiTe mpodeaaMud Wid 3Hakamu npenuHanus (mpumep: NL). B
NOCIICAHEM 3aJaHWMK 3allMIIUTC BapHAaHTBI PACIIOJIOKCHHA KICTOK B CYMKEC, HC pasaciasa HX
npoberamMu, a caMH CYMKH  OTJACIMTEe Jpyr OT  Jpyra  OJWHOYHBIM  TPOOEIIOM.

o

KonnyecTBo KJIETOK B CyMKe vl

[TnonaHOCTD KaXKA0# U3 HUX (N i 2N) [u]

Cpenu HuX: KOJIMYECTBO KIIETOK, HECYIIUX auienb | [t]
d.
KOJIMYECTBO KIJIETOK, HECYIIUX ayuienb | [j]
d.

BhinumimTe pacrnonoxeHne KIeTOK B CyMKE, €CITH BTOpasi KJIeTKa cjieBa sxu3HecrnocoOHast | [I]

M3BECTHO, YTO: BTOpasi KJIETKa ClieBa [o]
HEKHU3HECIOCOOHAs

Beimummre Bce BO3MOXHBIE BapHaHTBI CYMOK, €CITH B OJHOW W3 XPOMATHI B HCXOIHOM | [r]

JUTIIONHOM KIeTKe Tpousonuia Mytanus d, — d,

BbiOpaHHblii 0TBET:

cymMuaTbIX TpHOOB (aCKOMHIIETOB) BCE CIIOpBI, 0Opa3yroluecs B pe3yibTaTe Meil
oOuieit o6oouke — cymke. [Ipu 7TOM cTpoeHHe CyMOK y pa3HbIX aCKOMHIIETOB Pa3]
B OJIHY JINHHIO, B CTPOIOM COOTBETCTBHHU C MOPSIKOM PaCXOKACHHs XpoMaTui (
oJlnHaKoBO). Kak OynyT BBITIISAETh CYMKH, €CJIM UCXOJHBIM AUIIIONU]] OBLIT TETEPO:

GopMHpOBaHHE HEXU3HECTIOCOOHOH crophl, a amrens d, — sxm3HEcIocoOHOM. 3
o0o03HavYeHUs: HexkHU3HecrocoOHas cropa — N, sku3HecniocoOHas criopa — L. denot
npenuHanus (mpumep: NL). B mocnennem 3aganuu 3anuimmTe BapuaHThI paciioso
CYMKH OTIEIIUTE Ipyr oT

KonnuecTBo KIETOK B CyMKe
[TnonaHOCT KaXK0# 13 HUX (N Wi 2N)

Cpenu HuX: KOJIMYECTBO K

KOJIMYECTBO K

BBINHIINTE PACIONOKEHHE KIETOK B CyMKe, €CIIM H3BECTHO, 4TO: | BTOPAsl KIIETK:
BTOpAst KJIETK:
BBIMIINTE BCE BO3MOXKHEIE BAPUAHTHI CYMOK, €CIIH B OHOH M3 XPOMATHI B HC
npomsomnia myramus d, — d,




MeTo/x OLIeHKH

Tounoe coomsemcmaue

MeToa OLlEeHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue
Tounoe coomeemcmaue

Tounoe coomeemcmaue

BOIIPOC 14: JOCCE

IlpaBU/IbLHBIE OTBETHI J1JISI: Y
p )

4

npaBllﬂbe[e OTBEThI 1JIfl: U

1n
n

I'lpamuu.m.le OTBETHI I t

2

npaBllﬂbe[e OTBEThI 1JifA:

2

I'lpammmn.le OTBETHBI AJIsA:

LLNN

np‘dBllﬂLIlLlC OTBETHI 1JIsl: O

NNLL

I'lpammmn.le OTBETHbI AJIsA:

LNNN NLNN NNLN NNNL
LNNN NLNN NNNL NNLN
LNNN NNLN NLNN NNNL
LNNN NNLN NNNL NLNN
LNNN NNNL NLNN NNLN
LNNN NNNL NNLN NLNN
NNNL LNNN NLNN NNLN
NNNL LNNN NNLN NLNN
NNNL NLNN LNNN NNLN
NNNL NLNN NNLN LNNN
NNNL NNLN LNNN NLNN
NNNL NNLN NLNN LNNN
NNLN LNNN NLNN NNNL
NNLN LNNN NNNL NLNN
NNLN NNNL LNNN NLNN
NNLN NNNL NLNN LNNN
NNLN NLNN NNNL LNNN
NNLN NLNN LNNN NNNL
NLNN NNLN LNNN NNNL
NLNN NNLN NNNL LNNN
NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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Hatime paszeepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuasnbHO omeedeHHOoe rnore.
B coBpeMeHHON GMOTEXHONOTMYECKOW MPOMBILLIIEHHOCTN NPUMEHSOT PasfuyHble CUCTEMbI ANs
nony4yeHns LeneBoro pekoMbuHaHTHoro 6enka, MCnonb3yemMoro B U3roTOBfIEHUM NEKapCTBEHHbIX
npenapaTtoB. OQHOW M3 TakMX CUCTEM SBMSETCH KynbTypa pacTUTENbHbIX KNeTok. OnuwuTe
NpoLEecc NoNy4YeHUs KNETOYHOM CUCTEMBI A1 CUHTE3a PEKOMOWHAHTHOrO 6enka Ha OCHOBE KINETOK
pacTteHui. OueHnTe, KakumMmn JOCTOMHCTBaAMM U HegocTaTkamn obnagaet gaHHasa cuctema.

JlaHHBI!

CHavaja He00X0IUMO TOTYIHUTh KaIUTyc- HeauddepeHnnpoBaHHbIe KICTKH PAaCTeHUH, UX OOBIYHO ITOIYYaloT
OTBeT:

U3 MEPHCTEM IOJ AeiCTBHEM ayKCHHOB M IUTOKMHHUHOB. Jlajiee KaJuryChl IOMEIIAIOT B TUTATEIBHYIO CPeLy
¥ BBOJST UM IUIa3MHU/IBI ¢ HEOOXOMMBIM PEKOMOMHAHTHBIM OelkoM, (hakTopamu pocTa, TOPMOHAMH H T/ -
ﬂ KaJTychl yacTHuHO muddepenumpytores. HemocraTku- HeNb3s OJIyYUTh OYEHb CIIOKHBIE COSANHEHUS,

- MeJJIEHHOE IPOU3BOJICTBO. JIOCTOMHCTBA- JONITUI CPOK pabOTHI IPH HAJIEKAIIEM yXO0JI€, BO3MOXKHOCTh

MOJTy4aTh PEeKOMOMHAHTHBIH 0eJIoK (0akTepuaibHbIe KYJIbTYpHI JUISL 3TOTO HE MOAXOAT T.K. y HUX HET
pexoMOUHALUH).

Bepupnii  [OtcyTcTByeT]|
OTBET

I 3
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BOIIPOC 15: 3CCE

IIpencrasiennbie GpoTorpadum WIIIOCTPUPYIOT HCNOIb30BaHNE PA3INYHBIX TeXHOJOTHI M METOIMK

JJIS1 M3YYEHUsI CTPOEHUSI PENPOAYKTHUBHBIX OPraHOB pacTeHusi. BoInoJHUTe 3a/1aHus], 3aN1IMCAB 0TBEThI
B CIIELUAJILHO OTBEAEHHOE 1016,

1. YeranoBuTe cooTBeTcTBHE MeKIY oTOrpadgusiMu, yBeInIuTeIH-HBIMUA NPUOOPAMU U METOIUKAMH,
KOTOPbI¢ HCIOIb30BAINCH NPH NOTYYeHHH JAHHBIX H300paKkeHnii. 3anuIInTe KaxKI0€e M0JTy4YeHHOe
COOTBETCTBHeE B Mo0JIe JJIsl 0TBeTa B BuAe X - Y - Z, rae X - OykBeHHOe 0003HaYeHHEe U300pakeHHs, Y -

HoOMep npudopa (apadckasi nugpa), Z - Homep MeToauku (pumckas muppa). BHUMAHUE! Onun u3
NpudoOpPoOB U OIHA U3 METOAMK — JIMIITHHe!



VBeIUunTeIbHEBIC HpI/I60pBIZ I/ICHOJ'IB3yCMBIe MCTOJAHKU:

1. IIpocBeunBaroNUiil ICKTPOHHBIN I. OkpamuBanue (IyOpECICHTHBIM KPACUTEIIEM
MUKPOCKOIT
2. CBeTOBOM MUKPOCKOIT 1. Hanpienue 3050Ta (XpoMa, najiaaus...) Ha

TTOBEPXHOCTH 00BEKTA

3. Ckanupyromuii anektpoHHbiid Mukpockon | I11. O6padoTka npenaparta KpacHTelIeM, OKPAIIABAIOIIAM
XpOMaTHH
4. ®nyopeceHTHBIN (KOHPOKAITHHBIN) IV. Ucnonp30Banre KOHTPACTUPOBAHUS 0€3 OKPACKH

CBETOBOM MHKPOCKOIT

5. CrepeockonmuiecKuii MUKPOCKOIT V. HccnenoBaHnne XKUBBIX MaKpOOOBEKTOB
(6uHOKYIISID)

V1. U3roToBienue ynbTpaTOHKUX Cpe30B oOpasiia,
3aKJIFOYCHHOTO B ATIOKCHAHYIO CMOITY

2. K xakomy 0T/esry OTHOCSITCS PacTeHus, 00pa3yoiie CTPYKTYpbl, IPUBeIeHHbIE HA H300pakeHUsAX?
Ilo xakuM npu3HaKaM, BUAMMBIM Ha (poTorpadusix, Bel 310 ycTanoBuan?

3. Ha pucynke B n3o0pa:keHa reHepaTuBHasi CTPYKTYpa, XapaKTepHas JJisl IpeIcTaBUTe/eil 0THOT0 U3
OT/IeJIOB BBICIIMX PACTEHHUI1, HEMOCPEACTBEHHO YYACTBYIOIIAS B OIIOAOTBOPeHuH. Onumure
NPUHOMNIHAIBbHbIE 0CO0€HHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHUs, ePeYHCJINTe Bce TeHepaTHBHbIE
CTPYKTYPbl, IPUHAMAOIIHME YYACTHE B 3TOM Ipolecce, a TaK:Ke Te CTPYKTYPbl, KOTOpbIe 00pa3yroTcest
W3 HUX I10CJIe OII0AO0TBOPEHHMS.

Hannerit 1. A-3- |1,5-2-111, B-2-1V, I'-4-1, ]I-5-V 2. ITokpsiTocemenHble. BugHo cunkapmnubiii runeneit (1)

OTBET:  xapaKTEpHBIN BHEITHUN BUJI ceMs3a4yaTka, 8-KIeTOYHBIH 3apOAbIIIEBBIA MEIIOK C MUKPOIIHJIE.
3.JIBoifHOE OTUTIOIOTBOPEHHE. YYacTHe MPUHUMAEST MBUTHIIEBOE 3€PHO U 8-KIIETOUHBIN
3apobIIIeBEIA MemoK. OMmI0I0TBOPEHNE Ha3bIBACTCS TaK, IOTOMY YTO OJIMH CIIEPMHI CIUBaeTCs C
SUEKIIETKON, 00pa3ys 3apO/IbII, & BTOPOi ¢ IIEHTpaIbHOW (0OBIYHO JUTUIOMTHOMN ) KIIETKOH,
00pasyst TpUILIOUAHBIN (00BIYHO) SHAOCTIEPM. B mbuiblieBoM 3epHE 3 KIETKU: BET€TaTUBHAS
(oOpasyromas MeIIBLEBYIO TPYOKY, 110 KOTOPOH CIIEPMHUH MONAAAI0T K 3apOIBILIEBOMY MELIKY) U 2
CIIEpMUs, OJIMH U3 KOTOPBIX CIMBAETCS C IULEKIIETKOM, a BTOPOM ¢ LEHTPAJILHOM KIIETKOU. B
3apOJBIIIEBOM MEIIKE €CTh CIEeIYIONINE KIETKU: 2 CHHEPTU/IBL, JIEXKAT BO3JIE MUKPOIHJIIE, UTPAIOT
POJIb B IPOpACTaHUH MBUIBLIEBON TPYOKH, BBIIENASA aTTPAKTaHTHI(yKa3bIBasi €i MyTh); AHLIEKIIeTKa-
JISKUT MEXJYy CHHEPTHJIAMH, C HEH CONIbETCS CIIEPMHUM, YTOOBI CO3/1aTh 3apO/IbIILL; IICHTpaIbHAs
KJIETKa- Yallle BCero AUTUIONIHAS B OTJIMYHE OT BCEX KIJIETOK 3apOJIBIIIEBOTO MEIIKa, 00pa3oBajach
CIIMSTHUEM JIBYX KJIETOK (II0O3TOMY BO B3POCJIOM 3apOBIIIEBOM MeELIKe / KIETOK, HO Ha0op
XPOMOCOM COOTBETCTBYET 8 TAaIIOMJIHBIM), C HEH CONBETCS CIIEPMUI ¢ 00pa30BaHUEM YHIOCTIEPMA;
3 anTHNONBL. M3 cTEeHKH cems3auaTka o0pasyeTcs cCeMeHHast KOKypa, U3 Hyleluryca (4acTb CTEHKU
cems3ayaTKa) MOXKET 00pa30BbIBATHCS IEPHUCIIEPM (3aracaromiasi TKaHb)

Bepuprii  [OtcyTcTByeT]

OTBET
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BOIIPOC 16: 3AIIPOC ®AMJIA

YBakaeMbIil yIacTHHK!

m HJ’[H CBOETO CIOKOMCTBHUS BBl MOKETE COXpaHUTH OTBETHI B JOKYMECHT word:



1. CxomupyiiTe oTBETHI B (haiin word;
2. He 3a0ynpTe yka3aTh OJOK 3aaHHUS 1 HOMEP BOIPOCA;

3. Ins coxpanenus Haxxkmute "@ain" - Coxpanuth Kak - Kommsiotep - O630p - Pabouwnii cron - Ha3BaTh JOKyMEHT
CBOWM JIOTHHOM, Harpumep: "ol1234567" - Briopats popmat PDF.

HU B KOEM CJIYYHAE HE YKA3BIBATH B HABBAHUU JIOKYMEHTA WJIN B CAMOM JJOKYMEHTE ®1O!
OTBET IIPUHUMAETCA TOJIbBKO B ®OPMATE PDF.

Kpome Toro, pekomeHyeM mpoayosmpoBath (aiii B 4aT MpoKTopy.

Hanneiii otBet: 012021009.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424807_1/s/9ef18adc08e64d8b844d52bbc61f8675_ol2021009.pdf?uploaded_filename=9ef18adc08e64d8b844d52bbc61f8675_ol2021009.pdf

