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BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

Boioepute BCE npaBuiibHbIE OTBETHI.
Erumnerckue MoperuiaBaTels Iocie MyTenIecTBU BOKPYT AQPUKaHCKOTO KOHTHHEHTA MOTJIM IIPUBE3TH B OAAPOK
cBoeMy (hapaoHy

JlanHbie OTBETHI: 'l b,

Meiiku BsUICHBIX aOPUKOCOB

2d.

Menku KoeHHbIX 3epeH

4e.

ﬂ Memxky ¢ MIEHNYHON MYKOH

Bepnsie otBeTsI: L4 .

Memkn BSIICHBIX aﬁpI/IKOCOB

_-'Idu

Memiku kKopeHHBIX 3epeH

_-'I e.

Meuiku ¢ NieHUYHON MyKOH

5
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BOINIPOC 2: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Kakne n3 HIxKenepeuncIeHHbIX ONOJIOrMYeCKUX MOJIEKYJI MOTYT BKJIFOUaTh B CBOH cocTaB (ocdop?

Jannbie oTBeTHL: L4 3.

Hyxneoruast

4 b.

HyKJ'ICI/IHOBLIG KHCJIOTHI

o C.

Benkn

2 d.

JIunuaer

_-'I e.

Caxapa

Bepnsie otBeThI: L4 3.

Hyxneotuas

4 b.



HyKHGI/IHOBLIC KHCJIOTHI

4 C.

benku

2 d.

JInnuaer

4e.

Caxapa

5
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BOINIPOC 3: 3AIIPOC HECKOJBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.
VY opHOTO M3 BUIOB MAJSIPUHHOTO TIa3MOAMS 3UTOTa COAEPKUT B AApe 28 XpOMOCOM H Tocie (POPMHPOBAHUS JEITUTCS
myTeM Meiio3a. ClieioBaTenbHO, y 3TOTO BHIa B HOPME

JlarnHbIie OTBETHI: 'udl .

Kierka Ha cramuu anagassl IepBOTo JEJICHUs Meii03a COOEPKUT 28 XpOMOCOM

4e.

ﬂ 3penas )KeHCKas raMeTa CoIepKuT 14 xpomocom

Bepnsie otBeTsI: L4 .

KrneTka Ha cramgim aHada3sl IepBOro ACTICHUS Me03a COAEPKUT 28 XPOMOCOM

_-'I e.

3penast )KeHCKas raMeTa coiep kUt 14 xpomocom

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
PeaxTrBHOE NBIKEHNE XapaKTEPHO AJISI CIEAYIONINX Py O€CIIO3BOHOYHBIX

Jlannsie oTBeTs: &l b,
Odnypsr
A d.

Q Kanbmapsl

Bepnsie otBeThI: L4 .

JInuunku cTpeko3

_F'Id.

Kanbmapsl

0
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BOIIPOC 5: 3ANPOC HECKOJIBKUX OTBETOB



Brioepure BCE npaBujibHbIE 0TBETHI.
Uepes KOKHBIH Oapbep B OPraHU3M YeIOBEKa MOTYT IIPOUTH

JlanHbIie OTBETHI: ' g,

Bona

Q.

I'manypoHoBas kucnora

Bepnsie oteTsI: L4 3.

m Bona

4 C.
Burtamuu D

2 d.

JIMduHKA MICTOCOMEI

4e.

JlanonnH

0
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Bri0epute BCE npaBuiibHbIe 0TBETHI.

KonbuaTbie 4epBH — CErMEHTHPOBAHHbBIE XKUBOTHBIE, & 3TO 3HAYMT, YTO BJOJIb TIIABHOH OCH UX TeJla 3aKOHOMEPHO
TIOBTOPSIIOTCSI HEKOTOPBIE CTPYKTYpBL. BriOepuTe anemenTs! Tena Heperca — Opoasdero MHOTOIIETHHKOBOTO YepPBs,
MOBTOPSIIOLIMECS BJIOJIb €T0 TIepeJHe-3alHEH OCH.

JlanHbie OTBETHI: 'l b,

ITapanoguun

_-'I C.

Opl"aHLI BBIACIICHUA

4e.

L[CJ'IOMI/I‘ICCKI/IG MCIIKH

i X

Bepnsie oTBeThI: L4 3.

HepsHbie y3ib1

_-'I b.

ITapanoguun

4 C.

OpraHbl BBIJICICHUS

& e.

Ilenomuueckre MEIIKH

0
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BOIIPOC 7: 3ANNPOC MHOI'OKPATHOI'O BBOJA NPOIIYIMEHHOIO TEKCTA

[Mepen BamMu n300paxeHus pa3IMIHBIX CTAIUIH HEKOTOPOTO Mpoliecca, MPOTEKAOIIET0 y pacTeHuid. PaccMoTpuTe prCyHKH
Y BBITIOJTHUTE 3a/IaHHUSL.

9

1. YcTanOoBUTE IPaBHIIBHBIN MOPAIOK CTA/HI H300PAKEHHOTO TIPOIIECCA, HAYMHAS ¢ MATEPHHCKOM KJIETKH MHKPOCTIOPBL.
4 OTBer 3anuIInTE B OTBEICHHOE 10JI€ B BUJIE MOCIEAOBATEILHOCTH OyKB O€3 3HAKOB NPEIMHAHUS U POOETIOB, PETHCTP HE
Ba)keH.

Ortser: [X]
2. BribepuTe npaBUiIbHbIE XapaKTEPUCTHKH JIAHHBIX OOBEKTOB (OTBET 3aMMIINTE B OTBEJCHHOE 110JIE B BUJIE
TMIOCJIE/I0OBATENILHOCTH JIATUHCKUX OYKB B a()aBUTHOM IOpsiIKe O0e3 3HAKOB MPETUHAHKS U TPOOENIOB, PErUCTp HE BaXKEH ).

a. Ha usobpaxxenuu [ mpeacTaBiieH 3tan raMeToreHesa

b. AHTepuaNY IPEACTABICHBI OJJHOM KIETKON

C. Mysckue raMeTsl TUX PaCTEHUI He HECYT KT'yTUKOB

d. CtpykTypa Ha KapTHHKE B cocTONT M3 IBYX KIJIETOK

e. BereratuBHbIe KIETKH MPEACTaBICHHOTO MY>KCKOTO raMeTo(uTa OBICTPO AET€HEPUPYIOT B MPOILECCE €T0 PA3BUTHS

Ortser: [Y]

3. TTo XapaKkTepHBIM JIETAIAM CTPOEHUS ONPEIETHUTE, K KAKOMY OTIETY OTHOCHUTCS MPEACTABICHHOE PACTEHHUE, U
3AMUIINTE PYCCKOE HA3BAHME TOTO OTENA B OTBEJEHHOE I10JIE:

Ortser: [b]

4. 3anuiuuTe B OTBEAEHHOE 110JI€ HA3BAHME CTPYKTYPHI, HA KOTOPYIO YKa3bIBAET CTPEJIKa Ha n3o0paxkenuu E.
Ortser: [K]

5. 3anuiuure B OTBEAEHHOE 110JI€ PyccKoe Ha3BaHue (asbl Meio3a Ha u300paxeHuu '

Ortser: [u]

Boi6pannblii oTBeT: [Nepen BamMu n300pakeHUs pa3IMYHBIX CTaJIUH HEKOTOPOTO Mpolecca, NPOTEKAIONIETo Y pacTeHHH. P



MeTo/ OlLleHKH

Tounoe coomsemcmaue

MeTo OLIEeHKH

Tounoe coomeemcmaue

MeToa OlLleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona

MeTo1 OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona

1. YcraHoBHTE NPaBHIBHBIA HOPSJOK CTAANN M300paKEHHOTO IIpoliecca, HAaYnHasl C MaTEPUHCKOH KJI
HOCIIeJ0BAaTENbHOCTH OyKB 0€3 3HAKOB IIPEIMHAHNA U IPOOENIOB, PETUCTP HE BaXKEH.

Otser: 4 BATJIBE

2. BribepuTe npaBHIIbHbBIC XapaKTEPUCTHKH IaHHBIX 00BEKTOB (OTBET 3alMIINTE B OTBEJCHHOE IOJIE
0e3 3HAKOB IPENMHAHUS U POOEIOB, PETUCTP HE BAXKCH).

a. Ha mo0paxennn [l mpencTaBiieH STamn raMeToreHesa

b. AHTepuaNN IPEICTABICHBI OJTHON KIETKOH

¢. MyXcKue raMeThl 3TUX PaCTEHUN HE HECYT JKYTUKOB

d. CtpykTypa Ha KapTHHKE B cOCTONT M3 ABYX KIJICTOK

e. BererartuBHbIE KIIETKH MPEACTaBICHHOTO MY>KCKOTO IraMeTo(uTa OBICTPO IETEHEPUPYIOT B IIPOIIEC
Otser: & acd

3. ITo xapaKkTepHBIM JETANISIM CTPOCHHS OIPEACINUTE, K KAKOMY OTAEITY OTHOCUTCS MPEICTABICHHOE P
noJe:

Otser: & IMokpbiTOCEMEHHBIE

4. 3anumMTe B OTBEJICHHOE T10JIC HA3BaHMe CTPYKTYPBI, Ha KOTOPYIO YKa3bIBaeT CTpEJIKa Ha N300pask
Otser: 2 Mplibuesas TpyOKa

5. 3anuimTe B OTBEJCHHOE 10JIe pycckoe Ha3BaHue (a3bl Melio3a Ha n300pakeHuu I
Orser: & Tesoga3za 1

HpaBl/l.J'lebIe OTBETHI JIsI: X

OarBe

HpaBl/l.HbllbIC OTBEThI JIsl: Y

cd

IIpaBuabHbIEe OTBETHI 1JIs1: b

[L]BeTkOBEIE

[TIm]oxpsiTOCeM[es | HHBIE
IIpaBuabHbie oTBeTHI 1Js: k
[ebLeBas TpyOKa

HpaBl/lJ'lebIe OTBEThI 1JIsl: U

[Tr]enodasa( )?[11]( menenns meitoza)?( )?
[Mn]epsas [Tt]enodaza( metioza)?( )?



Cognadenue wabniona [TIn]epras [Tr]enodasa( nenenus meiioza)?( )?

Cognadenue wabnona [Tr]enodasa (meiioza)? [11]( )?

Cognadenue wabniona [Tr]enodaza( )?[11]( metioza)?( )?

Cognadenue wabnona 1(-)?as( )?[Tr]enodaza( meiioza)?( )?

Cognadenue wabnona 1(-)?as( )?[Tr]enodasa( generus meiiosa)?( )?
Cognadenue wabnona [Tr]enodasa( )?(nenenus)?( )?(metioza)?( )?[11]()?
Cognadenue wabnona [Tr]enodasa (meitornyeckoro nenenuns)? [11]()?

I 10
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BOIIPOC 8: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPOIIYWEHHOTO TEKCTA

Ha PUCYHKE I/I306pa)KeHBI TCHCPATHUBHBIC CTPYKTYPbI Hpe)]CTaBPITeJIefI Ppa3JIMYHBbIX OTACJIOB BBICIINX paCTeHHﬁ.
Brecure PYCCKHE HA3BAHUA 3TUX OTIACIOB B OTBCACHHBIC IT0OJISI PAOM C COOTBECTCTBYIOIIMMH HOMEpPaMH.

BoiopaHHbIii 0TBET: Ha pucyHke n300pakeHbl TeHepaTUBHbIC CTPYKTYPBI IPEACTABUTENCH Pa3IMIHBIX OT/ICIOB BBICIIHX |
TIOJIS PSAZIOM C COOTBETCTBYIOIIUMH HOMEPaMH.



MeToa OLIEHKH

Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OLleHKH

Coenaodenue wabnona
Coesnaodenue wabnona

Coenaodenue wabnona

MeToa OLIEHKH

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

MeToa OlleHKH

Cosnaodenue wabnona
Cosnaodenue wabnona

Cosnaodenue wabnona

BOIIPOC 9: 3CCE

O TA B i & S.
1. & HOKPL]TOceMeHHble

2.9 Moxoo6pa3ubie

3. © Tonocemennnie

4.% IInayHoo0pa3Hbie

5. I[ManopoTHHK000pa3HbIE

“paBl/lJ'll)Ill)IC OTBETHI 1JIfA: I

[Hu]serkosere( )?()?()?()2()2()?()?()?
[TIm]oxpsrtocem[est|aubie( )?( )?()?()?2()?()?()?()?

[IpaBubHBIE OTBETHI 1A  t

[Mm]oxoo6pazabie( )?()?()?()?()?()?()?()?
[Mm]oxoBumabie( )?( )?()?()?2()?2()?()?()?
[Mn]xu()?()2()?2()?()?()2()?()?

HpaBl/lJ'll)Ill)IC OTBETHI NJIsA: Yy

Tonocem[est[aubie( )?( )?()?()?()?2()?()?()?
I'lpam/mmlme OTBETHI AJIsA: O

(Mm]mayrosrmasie( )?()?()?()?()2()?()?()?
(Mmjmayssi( )2()?()?()?()2()?()?()?
[TIm]naynoo6pazubie( )?()?()?()?2()?()?2()?()?

"paBI/lJ'leble OTBETHI AJIsl: W

[TTm]amoporaukoo6pasubie( )?()?()?()?2()?2()?()?()?
[TTm]amoporaukoBuanbie( )?()?()?()?2()?()?2()?()?
(MmJanoporamku( )?()2()?()?()?()2()?()?

I 5
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Ilepen Bamu TeKCT, cogep:KalMid NATH OHOJIOTHYECKUX OIIUO0K. BHUMATE/ILHO POYTHTE €r0,
HalanTe OINHOKH H 00bSICHUTE, B YeM OHH 3aKJIIOYAIOTCS, BINCAB OTBET B OTBEJEHHOE I0JI€.
Buumanue! Hcnpaenenue hpazvl ucKniouumenbHo ompuyanuem (Modxcem — He MoOcem, umeem — He

ﬂ umeem u m.n.) He 3acuumoiéaemcs. Heooxooumo cghopmynuposams ymeepoumenvHnoe npeonoricenue.

buonornueckas 9BOJIIO M — IIPpOoHEeCC, KOTOpLIﬁ COIIPOBOXKAACTCA U3BMCHCHUCM FeHO(bOH,Z[a HOHy.l'IHI_II/If/'I,
q)OpMI/IPOBaHI/ICM aI[aHTaI_II/If/'I, O6pa30BaHI/IeM U BbBIMUPpAHUEM KaK BHJAOB, TadK MW JPYrux TaKCOHOB,



peoOpa3oBaHUEM SKOCUCTeM W Ouocdepbl B 1meiaoM. K duciay ABMKYIIUX CHJ JBOJIIOIHH, COTJIACHO
CUHTETUYECKOW TEOPHH, OTHOCSTCA TaKWe MEXaHWU3MBI, KaK MYTAIlMOHHBIN MpOIECC, TOTOK T'e€HOB, Apeid
TCHOB, BUJI000pa30BaHWE M €CTECTBEHHBINH OTOOp. llpuyem enWMHCTBEHHAs Cuila, CIIOCOOHAs W3MEHATH
YacTOTYy aJUlelie W TeHOTHIIOB B NMPUPOJHBIX IMOMYJSIIHIX — €CTECTBEHHBIA OTOOp, YTO M OTPaXKaeT ero
0CO0YIO POJIb KaK BeAYIIEro IBOIIOIMOHHOTO (pakTopa. HeoOxoammoe ycimoBue il IEHCTBUS €CTECTBEHHOTO
0oTOOpa — HANMYWE HACIIEJCTBEHHON N3MEHYNBOCTH. MyTalui, KOTOPBIE CIy>KaT MaTepraIoM sl JeHCTBUS
JPYTUX CHJ 3BOJIOLIMH, BO3HUKAIOT TOJBKO B pPe3ylibTaTe M3MEHEHUM OKpykaromiel cpenbl. He cekper, uto
O0COOCHHOCTH CpEIbl U3MEHSIOTCSI BO BPEMEHH W B IPOCTPAHCTBE, & OPTaHU3MbI IPUCTIOCAOINBAIOTCS K 3TUM
n3MeHeHusM. [Ipu 3TOM MyTallMOHHBIN MPOILIECC — €AMHCTBEHHBINA (haKTOp, MPUBOIAIINNA K ITOSBICHUIO B
JAHHOM TOMyJSALMA HOBBIX ajuieJiell WiM TeHOB. B pe3ynbrare HOCUTENM IOJE3HBIX HACIEACTBEHHBIX
CBOWCTB UMEIOT OOJIBINIE IIIAHCOB BHDKUThH U OCTABUTH MIOTOMCTBO. B X0/1¢ pa3MHOXKEHUSI OHU TIEPEAar0T CBOU
MIPU3HAKU 0COOSM CIISAYIONNX MOKOJIEHHHA, ¥ 3TO MOXKET MPHUBECTH K 3aKPETUICHHUIO MPU3HAKA.

Ha nporshkeHun 10JIroro BpeMeHH Hayke ObUT M3BECTCH JIMINb OJHMH CIIOCO0 Tepeadyd MeHETUYeCKOU
nH(pOpMAIUU MEXIYy OCO0SIMU — OT pomuTeneli K neTsM. Temepb JOKa3aHO CYIICCTBOBAaHUE eIIe U
TOPU30HTAIHHOTO TIEPEHOCa, KOTOPHIH OCYIIECTBISIETCS B TOM YHCIIE W MEXIY MPEICTaBUTEISIMU OJHOTO
MTOKOJIEHUSI. ATEHTaMH Tepelayd HaCIIECTBEHHON WH(OpPMAIMK B 3TOM CiIydae MOTYT OBITh BHPYCHI U
IJIa3MUJIBI, & PE3yJIbTaTOM TepeJaud - HACJIeJIOBaHUE OJIarolpHOOPETESHHBIX MPU3HAKOB, TOSBHUBIIUXCS B
pesynbraTte MOMU(GUKAMOHHOWM HM3MEHYMBOCTH. TakoW BapHaHT TIepenaddl HacleACTBEHHBIX CBOICTB
WCTIONB3YeTCA B IPUPO/JIE TIPH Tepeaade TeHOB KaK MEXy POKaPHOTaMHU, TaK M MEXIy 3YKapHOTHISCKUMU
OpraHU3MaMM MJIM OT IIPOKAPUOT - K dyKapuoTaM. HeyIMBUTEIbHO, YTO FOPU30OHTAIbHBIA [IEPEHOC LIUPOKO
BHEJPAETCS YEJIOBEKOM B MPAKTUKY CEJIEKLMH, B TOM 4yHciie pu coznanuu ['MO.

Hannerii 1. K ypcny ABMXKYIIMX CHII 3BONIOLUH, COTJIACHO CHHTETUYECKOM TeOpHUH, OTHOCSITCS TaKHE
OTBET:  MexaHU3MBbl, KAK MyTallHOHHBIH MPOoIiecc, MOMY JISIIMOHHBIE BOJIHBI, Ipeii( TeHoB,
BHJI000pa30BaHME U €CTECTBEHHBIN OTOOD.
2. IIpnuemM ocHOBHAsI CHIIa, CIIOCOOHAsI H3MEHSTh YaCTOTY ajuleeld M TeHOTHUIIOB B IPUPOIHBIX
MOMYJISIIUSAX — €CTECTBEHHBIN 0TOOD, YTO U OTPaXKaeT ero 0Co0yI0 POJIb KaK BEAYIIETO
3BOJIIOIIMOHHOTO (haKTopa.
3. AreHTaMu nepegayu HACJIEACTBEHHON HHPOPMALIUH B 3TOM CIIy4ae MOTYT ObITh BUPYCHI U
TUTa3MU/IBL, & pe3yJIbTaTOM Tepelaur - HaclIeJOBaHKe OJaronpruoOpeTeHHBIX TPU3HAKOB,
MOSIBUBILIMXCS B pe3yJbTaTe MyTAIMOHHOM H3MEHUNBOCTH.
4. Takoli BapuaHT MepeJadu HaclIeICTBEHHBIX CBOUCTB UCIIOJIB3YETCs B IPUPOJE TOJAbKO IIPU
nepeaaye reHOB Kak MeXIy IPOKapruOTaMH, TaK U MEXIy 9YKapHOTHIECKHMHU OpPraHu3MaMH.
5. HeynuBuTenbHO, YTO TOPU30HTAIBHBIN MEPEHOC HIMPOKO BHEIPSETCS YEJIOBEKOM B
MIPAKTUKY TeHHOW MHKeHepuH 1pu cozganuu ['MO.

Bepuprii  [OtcyrcTByer]
OTBET

3
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BOIIPOC 10: 3AINPOC MHOTOKPATHOTO BBOJA MMPOINYIMEHHOI'O TEKCTA

B oannom 3a0anuu 6am HeobX00UMO NpoaHAIUZUPOBAMb (hpasmeHm meKcma, NOCEAUeHHbII
Memoouxe ucciedo8aHutl, U Ha OCHOBAHUU CEOUX 3HAHUU U UHDOpMayuu U3 mexcma 6blNOJIHUNMDb
3a0anus.

Meton nonumepasHoit nenHoi peaxuuu (IILIP) B Hacrosimiee Bpems MIMPOKO MPHUMEHSIETCS B
ouosnornn u memunmue. Knaccuueckast I1LIP mo3BosisieT mony4yuTh OOJBIIOE KOJMYECTBO KOIUM
uHTepecyrome Hac mociuenoBarenbHocTH JIHK. CrnemudbuyHocTh maHHON peakmuu 0O0eCTIeUrBaIOT
{HEOOJIbIINE TIOCIIEAOBATEIFHOCTH HYKJICOTHIOB - Tpaiimepsl. MX monduparoT kK 00OMM KOHLIAM
“amrumnduupyemoro ydactka JIHK Takum oOpa3zom, 4yToOBI MMOCIIEIOBATEILHOCTh TaK HA3bIBAEMOTO
IpsMOTO IpaiiMepa COOTBETCTBOBAJA MOCIEIOBATEIBHOCTH HA 5°-KOHIIE IIeNH, TOT/1a Kak oOpaTHBIN
npaiimep oOpaTHO KOMIUIEMEHTapeH I[ocienoBaTenbHocTy Ha €€ 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac yuyactok JIHK 3akanumBaercs mnocienoBarensHocThio 5 -AAGCTA-3°, To
oOpaTHbIii mpaiiMep OyaeT uMeTh mociemaoBaTenbHOCTh: 5 -TAGCTT-3". UroObl mpaiiMepsl MOTIH
y3HaTh HeoOxomaumyro mocnenoBatensHocTh JHK cmecs nmms TILP peaknuu HarpeBaroT [0



OIIPEACIICHHON TEMIIEPATyphl - TEMIIEPATyphl OT’KUATA MPAaNMEPOB. JTa TEMIIEPATypa PacCUUTHIBACTCSA
nyTeM TNpuOaBICHUs K TeMIlepaType IUIaBJIeHUs (TeMmepaTypa, HOpH KOTOpPOH HPOMCXOIUT
pa3peAMHEHUE JBYXIENOYEUYHON Mosekyasl npaiimepa) 4°C  rpagycos. JHK-nommumepasa,
OCYILECTBIISIONIAs peIUIUKaLI0 nHTepecytomero Hac yyactka JIHK, ncnone3yer npaiimep B KauecTBe
3aTpaBKHM JUId Hayala CHHTe3a. B pe3ynpTare NaHHOW peakiuH IOydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl pazauuuTh nocienoBatensHoctd JJHK, MOXHO HCnonbp30BaTh pecTpUKTa3hl —
(bepMeHTbI, KOTOPbIE Y3HAIOT U pa3pe3aroT CTPOro ONpPEJesICHHbIE MTOCIE10BATEIbHOCTH HYKICOTHI0B
B JIHK (Tak Ha3piBaeMble caiiTel pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukiu HeceT mocienoBarenbHocTh 5 -GCATC|G-3", npu peakidu ¢ IOCIEI0BATEIbHOCTHIO
JTHK Oymer paspe3arh ee Ha [Ba (parMeHTa, COACp)Kallhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3' u5-G-3.

1.B npemiokeHHON MOCIENOBATENIbHOCTH HYKJICOTUIOB 3aKOJUPOBaH menTuja JumHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOxomaumMo mogo0Oparh mpaiiMepbl I amIuid(QUKaIim
HYKJICOTHJIHON IOCIIEIOBATEIbHOCTH, KOJUPYIOIIeH MaHHBI MNEenTHA, HadyhuHas CO CTapT-KOJOHA
(ATG), u conepxamieit cromn-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JODKHBI OBITH
crnenupuIHb 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusi paccuuthiBactcs o popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep kaxaoro mpaiimMepa JOKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIINTE B OTBEACHHOE IOJI€ MOJYyYCHHBIE MpaiiMepsl B HAmpaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ I0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4mHcCjIe
KOHIIEBBIX) U YKOKUTE TEMIIEPATYPY MX TUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

Orser:

[Mpsimoii mpaiimep: [X]

O6partHblit mpaiimep: [Y]

TemmnepaTypa nuasieHus npsamoro npaiimepa: [2]°C

Temneparypa riasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslii B mpenpinymied dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MHIY IS
CHUHTE3UpOBaHUs Oenka B OakTepusx. Bam naHbl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (3HIOHYKJEa3bl pecTpukiuu) crneunduuno paspesaror JJHK. B orsere
yKa@XUTe pa3Mep (parMeHTOB, KOTOpbIE TMOJy4yaTrcs B pe3yiabTaTe peaklUu PpEeCTPUKIHH,
MPOU3BEACHHOW ATHMH PECTPUKTa3aMH Il IIa3MHUIBI, COZAEp)Kalled BCTaBKY B TPaBHIBHOU
OpPHEHTAIUH LIEIH.

Hindlll1 5" - AJAGCCT - 3

Scrl 5" - GCTTGAG|CTTT - 3°



Scrl
2225

MeCTO BCTaBKU

4500 rn.H.

@ npomoTop

OTBeT 3anuIIUTe B OTBeJEHHOE 10Jie B BU/E MOC/IeI0BATEIbLHOCTH YHCEJ, PACIOJIOKEHHBIX 0
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPOoOeIaMHu.

Otger: [mM]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu sam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmonumepasHoi nenHoi peakiuu (I1L[P) B HacTosmee BpeMsi MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKICOTUIOB - mpaiMepsl. X 1
JHK takum oOpa3zoM, 4ToOBI TOCIEI0BATEIHLHOCTh TaK HA3IBAEMOTO MPSIMOTO Tpa
L[EeNH, TOr/1a Kak OOpaTHBIN mpaiiMep 0OpaTHO KOMILJIEMEHTApEH MOCIEI0BaTEIbHO
yuactok JIHK 3akanumBaercs mociemoBarenbHOCThIO 5 -AAGCTA-3", T0 006p:
TAGCTT-3". UroObl mpaiiMepbl MOTJIM Y3HaThb HEOOXOMUMYIO MOCIIEAOBATENb
OTIPE/ICIICHHOW TeMITepaTyphl - TeMIIepaTyphl OTXKHATA NMpalMepoB. DTa TEMIIEPAT,
MIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beMHEHNE ABYXIEOUYSH
OCYILECTBISIIONIAsl pEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, MoxxHO ucmon
pa3pes3aroT CTPOro onpeAeNeHHbIe MocienoBaTeNbHOCTH HykieoTnn0B B JIHK (Tak
Pfull, y xoTopoii caiiT pecTpuKIMH HeceT mocienoBarebHoCTh 5 -GCATC | G-37, 1)
ee Ha JiBa ()parMeHTa, CoJAepKalllie Ha KOHIax mociaenoBarenbHocT 5 -GCATC-3

1. B npenioxeHHON MOCIIe0BaTeIbHOCTH HYKICOTHUIOB 3aKOJMPOBAH MENTHUI [
nmoio0paTh mpaiMepsl IS aMITTUUKANA HYKJICOTHTHOM ITOCIIeIOBATEILHOCTH,
(ATG), u coxepxaineit cron-komon (TGA, TAG, TAA). IlomHuTe, 4TO Mpaiim
OJIMHAKOBOHM TemIieparypoil miaBieHust (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJIMYECTBO HYKJICOTHIOB KaXa0ro THma. Pasmep Kk
3anuiuTe B OTBEJICHHOE IMOJI€ TMOJYYEHHBIE MpaliMephl B HAMpPaBICHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBer:

[psimoii npaiivep: @ TCTGCTTATGTACAT

Ooparnsrii mpaiimep: “# TTACTCTAGTCTTAT

Temneparypa niasieHus npsamoro npaiimepa: & 40°C

Temneparypa niuasiaeHus obpartHoro mpaiimepa: © 38°C

2. [lomyuennslit B npensiayniei yactu 3aaanus [P npoaykT BcTpanBaeTcs B mia
MOCJIEI0BATENBHOCTH (CAMThl PECTPUKIUU), 1O KOTOPBIM JIBE PECTPUKTA3bI (IHIC



MeToa OLEHKH

Coodeporcum

MeToa OLEHKH

Cooeporcum

MeToj OllEHKH

Tounoe coomeemcmaue

MeToa OLEeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmeue

OTBETE YKaXKUTE pa3Mep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yNbTaTe PeaKlny
IUIa3MUABI, COAEpIKallel BCTaBKY B IPAaBUJIbHOM OpUEHTALUU LIETH.

Hindlll 5" - AJ/AGCCT - 3°

Scrl 5 - GCTTGAG|CTTT - 3

MecCTO BCTaBKn

Scrl
4000 0

4500 n.H. 4500 n.H.

Scrl
2225 @ npowmoTop

OTBeT 3AIMMIIIUTE B OTBCACHHOC IIOJI€E B BH/AC INOCJIACA0OBATCIBHOCTH YHCEJ
OJAUHOYHBIMH HpOﬁeJ]aMI/I.
Ortsert: "' 517 1775 2268

l'lpzmu.n,m,le OTBETHI AJIsl: X

ATGTACATAAGCAGA

l'lpzmu.n,m,le OTBETHI JIfA: Y

TTACTCTAGTCTTAT

npaBll.lbllbl(‘ OTBETHI IJIA: Z

40

[IpaBuabHbBIE OTBETHI 1JIs: K

38

[IpaBusibHBIC OTBETHI AJIA: M

517 1775 2268

4
u3 5 6ajlioB

BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum o0pa3oM MoKHO pa3ieiuTh NMOJyYeHHbIe B IpeabiayieM 3aganun pparmentsl JHK?
KpaTko onummuTe 0CHOBHOM NPHUHIUI JAHHOH METOAMKH.

Haunblii VX MOXHO pa3faenuts MeTooM anektpodopesa. K pparmenram IHK nobasnsercs dhiayopecuupyromas

OTBET: MeTKa. B reneBoii cpene mpoaensiBaeTcs IyHKa, B KOTOPYIO 3ainuBaercs cmech (pparmenros JJHK. JIHK
MMeeT OTPHULATEeNBHBIHN 3apsay 3acu€T ¢ocdaTHbIx ocTaTKoB. Ha mansHeM KOHIE yCTaHABIMBAETCS aHOX (1), a
Ha OmmxHeH kaTtof (-). Bkimrouaetcs anexktpuyeckuii Tok. @parmentst JJHK ycTpemisatores x aHoay, T.K.

7@ Pa3HOMMEHHBIE 3apsIbl Bceraa npuTsaruBaroTes ( - K + ). Yem menbine pparment JIHK, Tem nanbine o

CMOXET MPOJBUHYTHCS TI0 remto. B 3T0i 3a1aue mpon3oiaéT pazaeneHus Ha TPH MOJIOCHL, KOTOPhIe OyAyT 1o
WATH OT KaToJa K aHOJy B MOPSJIKE YMEHbIIEHUS AMuHbL: 2268, notom 1775, 3atem 517. [{nst Tounoro
YCTaHOBIICHHS pa3MEPOB 3TUX (PParMeHTOB MOKHO B COCE/IHIOIO JIYHKY 3aJIUTh MapKepHbIe (hparMeHThI
JHK, nmHa koTophIx 3apaHee u3BecTHa. [locie 3aBepiueHus 31eKTpodope3a MapKepoB, MOXKHO CPaBHUTh
SKCHEPUMEHTANbHbIE OJOCKU C KOHTPOJIbHBIU. ECliu OHM HaXOAATCS IPUMEPHO HA OJHOM PACCTOSHHUH OT



Bepnblii
OTBET

BOIIPOC 12:

cTapTa, 3Ha4YUT OHU NIPUMCEPHO paBHbI 110 JJIMHE.

[OtcyrcrByer]

5
u3 5 0ajl10B

3ATTIPOC MHOTOKPATHOI'O BBOJA INPONNIYIIEHHOI'O TEKCTA

Buumamensno npouumaiime npeonodicennvle ppazmenmovl meKCma u paccmompume pUCyHKuY, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.
BAYKHO! B nanHoM 3a1aHiH 0003Ha4YeHHUsI T€HOB IaHbI 3aIJIABHBIMU OYKBaAMH H KYPCHBOM, 2 MX 0€JIKOBBIX
NPOAYKTOB — NPSAMBIM IIPUPTOM.
®parment 1. [Tapazutnueckue pacTeHHsI — SIKOJIOTHYECKAs TPyIIa OPraHu3MOB, MTPUCIIOCOOUBIINXCS
[0JIy4aTh HEOO0XOAMMblE HEOPraHMYECKHEe M OpPraHWYEeCKHE BEIIeCTBA OT CBOUX XO3s5€B - JAPYIHX
pacreHuil wim rpuboB. MuKomapasuTu3M (T.e. HMapa3uTHU3M Ha TpHOax) MIMPOKO PaCIpPOCTPaHEH Y
ramMeTo()UTOB MHOTUX CIHOPOBBIX PACTEeHHUH, HO HEPEJIKO BCTpeuyaeTcs U cpeau 1BeTKoBbIX. C apyroi
CTOPOHBI IApa3UThl BHICIIMX PACTEHUN H3BECTHBI TOJBKO Cpelu ceMeHHbIX. IIponecc mornomenus
MUTATEIbHBIX BEIIECTB Y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYILECTBIISAETCS MPU IOMOIIU 0CO00Tr0
oprana - raycropuu. [Ipmuem y MHKOMapasuTOB rayCTOpuH He (POPMHUPYIOTCS, a y €AMHCTBEHHOTO
HpEICTaBUTEIIs TTAPa3UTHICCKIX XBOWHBIX - Parasitaxus usta - oopasyercs crielin)uueckuii KOHTAKT C
TpaxenJamMu X0351MHa, KOTOPbII OJJHO3HAUYHO HAa3BaTh IayCTOPUEN HENb34.
JUis ycHemHol peanu3aluy >KU3HEHHOIO LMKJIA MapasUTHUYECKHMM pAacTEeHHsIM HE00XOAMMO HaiTu
CBOET0 XO03s5IMHA ¥ YCTaHOBUTh C HUM KOHTAakT. Ha pucynke 1 mokaszan npopoctok nosmwinku (Cuscuta
SP.), PacTyILIHii B HANPABJICHHU CBOETO MOTCHIHAILHOIO XO3SMHA, OPUECHTUPOM IJIsl YEerO SIBIISIOTCS
BbIIEISIEMbIE XO3SIMHOM BeliecTBa - TepreHbl (A-B). byksoii I' o0o3HaueHO npyroe «xo3sickoe»
COEJIMHEHUE — CTPUTOJIAKTOH. BelecTBa M3 3TOW Tpynmbl OOBIYHO OTBEYAIOT 3a IMPOLIECCHI POCTa
pacTeHUs-xo35iMHa W (HOPMHUPOBAHME MM MHUKOPH3bL. OJHAKO CTPUTOJIAKTOHBI XO3SIMHA CIYXKat
CTUMYJIOM JUIsi TIPOPACTaHHs CeMsH Mapa3sMTHYECKOro IBETKOBOro pactenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTH, YTO CTEIICHb CIEIU(PUIHOCTH B OTHOILICHUHU X035I€B Y PA3HBIX BHIOB PACTCHUII-
[Iapa3suTOB HEOJMHAKOBA, HAIpPHUMEpP, NMOBWIMKA OTIMYAETCS IIMPOKUM KPYIOM XO35€B, TOTJa Kak
|mukonapasur noawsensuuk (Monotropa hypopitys, cem. BepeckoBble) mpuypoyeH K TIpuOaM-
CUMOHMOHTaM €JIH.
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Pucynok 1. [IpopacTanue ceMsiH ¥ yCTaHOBJICHHE IEPBUYHOTO KOHTAKTA C X03IUHOM {3} Y MOBHIHKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YeHBI BBIJCISIEMbIC XO35MHOM BEIIECTBA, KOTOPHIE Mapa3uT



HCIIONB3YET B KauecTBe curHana. A - B-demrannapen, b - f-mupien, B - a-nunen, I' — crpuronakToH.
[losicHeHus - B TeKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PACTCHUA-TIAPA3UTA - 00pa30BAHNE KOHTAKTA C XO3SIMHOM.
PaccmoTtpum, Kak 3TO MPOUCXOIUT, Ha IPUMEPE MOBUIIMKU U €€ BO3MOXHOI'O XO35IMHA — KPAIHBbI.
CHayala mapasut 3aKpy4rBaeTCst BOKPYT CTeOsl X03siMHA. 3aTeM HaunHAeTCs (DOpMHUPOBAHHE
rayCTOpHUH, YTO UHIYLUPYETCS CBETOM CHHETO U JalbHEro KpacHoro crekrpa. Ha mepBom srare
o0pasyeTrcst aAre3UBHBIN AUCK (PUCYHOK 2, A), CIyKaluil Ui MPUKPEIUICHUS Iapa3uTa K X03IuHy.
Baxxnoe 3HaueHue Npu ITOM UMEIOT 0COObIE Y/UIMHEHHBIE KIETKH, KOTOphIe (hOPMUPYIOTCS U3
MOBEPXHOCTHOTO CJIOSI, PACTIOJIOKEHHBIE HA KOHUYMKAX rayCTOPHH Mapa3uTa — IMOUCKOBBIE «TU(DBI,
BBIJICIISIONINE MEKTUHOBBIN “lieMeHT” (1111), MeKTHH MeTritpancdepassl (PMES) u
apabunoranakranonbie Oenku (AGPS). Crernansabie AGPS (attAGPS) CHHTE3UPYIOTCS XO35IMHOM,
aKTUBAaLIMA UX SKCIIPECCUH UHAyLUpYyeTcs napa3suToM. Ha cnenyromem srane «rudb» pactyrT,
pa3aBHras KIETKU X035MHA B MOMCKAX MPOBOISIIECH CUCTEMBI, TAyCTOPHUs IPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy ciocoOCTBYET BBIICIICHHUE MTAPA3UTOM CIIEHUPUISCKUX (EPMEHTOB, MOIUPHUITUPYIOMINX
KJICTOYHBIC CTCHKU XO35IMHA, HAIIPUMEp, KCHIIOTIIIOKaH-9HI0TPAHCTIIIOKO3MIIa3bl/ruaponassl (XTH).
Ha pucynke 2 (C) npeacTaBieH CleIyroIIMii dTar, U MOKa3aHa IKCIPECcCHs IeHOB, CBA3aHHbIX C
mQepeHIMPOBKON MPOBOISIINX HIEMEHTOB KCHIIEMBI ¥ (PII09MBI (HOPMUPYIOIIEHCS TayCTOPHUH.
[TouckoBsie «rudbl», BCTYyIAsk B KOHTAKT C MPOBOIAIICH CUCTEMOM X0351MHA, HAYMHAIOT PEeBPaIIaThCs
B KJICTKH ITPOBOSAIINX TKaHel napasuta. Knetku raycropun sxcnpeccupyrot ren CLE41, mpoaykT
koToporo aktTuBupyetr WOX4 u nogaepxuBaet sxkcrpeccuto GSK3, 4To crnocoOCTByeT COXPaHEHUIO
KJIETOK MPE/IIECTBEHHUKOB MPOBOISIINX AJIEMEHTOB B HeAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
Cumxenne ypoBHs skcripeccun CLE41, npuBoaut k Havany skcnpeccun BES1, unaynupytoiero
Qg epeHIMPOBKY JIEMEHTOB KCHIJIEMBI TTapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET HKCIPECCHH

rera TED7, xapakTepHOro Ui pa3BUBAIOIINUXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTCHKA KJICTKU TU(BI CHIIbHO HCTOHYASTCS, B HEW MOSBISIFOTCS Tiepdopanu, U 00pa3yeTcss CKBO3ZHOE
COEIMHEHHE C AIIEMEHTaMU KCUJIeMbl X03siuHa. Pa3BuTHe 31eMeHTOB (1o3Mbl BUAOCTIeUDUYECKUI
nporecc.
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Pucynok 2. ®opmupoBanue raycropuu noBminkn. A. Obpa3zoBanue ajare3uBHoro aucka. b. Cekpenus
(hepMEeHTOB, yUaCTBYIOIIUX B MEPECTPONKE KIETOUYHBIX CTeHOK. C. DKCIpeccusi TeHOB, CBSI3aHHAS C
muddepeHnmanueit IeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIISCTBEHHHUK U 311 - 3pEJIbIi
MIPOBOSAIINM d7IeMeHT KeuieMbl. [losicHenus - B Tekcre. Ha manHOM pucyHke 1 o003HavaeT
aKTUBAIIMIO DJIEMEHTA, a | - HHTHOWPOBaHHUE.

B kastcoom u3 npueedénnvix nusice 3adanuii evioepume BCE npasunvuvie eapuanmot omeema. Kascowviit omeem
3anuwiume 6 CREeYUAILHO OMEEOCHHOE NOJie 8 6U0e NOCe008aAMENbHOCHU OYKE 8 andasumnom nopsaoke 6e3 3HaKoe



NPEenUHAHUA U NPODENos (Pe2ucmp He 8aiICeH).

1. IlpouuTaiite ¢pparment 1 u BoIOEpUTE BepHbIe YTBEPKICHUS.

a. It HOpMaJIbHOM JKM3HEISSATSILHOCTH BCEM PACTCHUSAM-TIapa3suTaM HeOOXOANMO TECHOE B3aMMOIEHCTBHE ¢ XO3IMHOM
b. Bce mapasuTrueckue IBETKOBBIE pacTeHHs 00pa3yIoT rayCTOpHH

¢. ['aMeTopuTHl HEKOTOPBIX MOXOBHIHBIX PACTEHHUI MapasHTHPYIOT HA rprbax

d. [Tapa3urryeckre pacTeHUs] BCTPEUAIOTCs CPENIU FOJIOCEMEHHBIX

Ortser: [K]

2. lIpounTaiiTe (pparment 1, paccMOTpHTE PHCYHOK 1 1 BEIGEPHTE BEPHbIE YTBEPKICHHUS.

a. Cpeiy CUTHANBHBIX MOJIEKYIT, HCTIOJIB3YEMBIX MAPA3UTHYECKUMHU PACTEHHAMH, IPUCYTCTBYIOT UKINYECKHUE COETNHEHNS
b. CTpHUroaakTOHBI KMEIOT ONPAHUYEHHEIH PagiyC PACIPOCTPAHEHHS, TIOITOMY CEMEHA 3aPasUXH MPOPACTAIOT TOILKO TPH
OY€eHb TECHOM KOHTAKTE C KOPHEM XO35MHA

¢. CHrHajIbHbIE TEPIIEHBI, HA KOTOPBIE PEArHPYIOT APA3UTHI, BBLAEISIOTCS B OCHOBHOM OpraHaMu MMOOErOBOM CHCTEMBI
XO35MHA

d. CemeHa napasuTHYECKUX PACTEHUH MPOPACTAIOT TOJIBKO IPU HAJUYMU HETIOCPEACTBEHHOTO KOHTAKTA ¢ TKAHAMH
XO35MHA

Ortser: [M]

3. IIpouuraiite ¢pparmMeHT 2 U BHIGEPUTE BEPHbIE YTBEPKACHM:

a. B obecrieueHny MpUKpeIUIeHNs: y4acTBYIOT ()epMEHTHI, BhIpabaThiBaeMble KIETKAMH aJIr€3UOHHOTO JIHCKa

b. Kitetku, npeBpamiaronyecs: B HOUCKOBBIE I'(bI, 00pa3yIoTcs 13 MapeHXHUMBbI

c. [IpoHMKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsArdyeHUe KIETOYHBIX CTEHOK X035MHA MO AeHCTBUEM (PEpPMEHTOB,
BBIPa0ATHIBACMBIX KJICTKAMH CaAMOT'0 XO3IMHA ITPU MX CTUMYJIHPOBAHHUH [TAPa3UTOM

d. Aare3uu mapaszuta crocoOCTBYIOT KaK XHMHYECKHUE, TaK U Gu3ndeckue pakTopbl

Ortger: [n]

4. Onupasicr Ha HH(POPMALIO, TPUBEIEHHYI0 BO ¢pparMenTe 2 H Ha PUCYHKe 2, BbIOepHuTe MPaBHIbHBIE
YTBep:KIeHHUsl, XapaKTepu3yloliie Npoiecc 00pa3oBaHus NPOBOJAIINX TKAHel nmapa3sura:

a. Camxenue ypoBHs 3kcnpeccuu GSK3 npusoaut x cunresy BESI

b. Korna cHmxaercst ypoBeHb skcnpeccun WOX4, HaunHaeTcst mpouecc JuddepeHIMPOBKY MPOBOISIIHNX HJIEMEHTOB
¢. AGPs HakamInBaloTCs B KJIETOYHBIX CTEHKAX KaK TOBUJIMKH, TaK U KPpAIIUBbI

d. C nauanom mudQepeHIIMPOBKH MPOBOIININX KCUIEMbI, ypOBeHb 3kcnpeccud TED7 noBsimaercs

Ortser: [p]

5. Ucnoab3yst HHGOPMANUIO, TPUBEIEHHYI0 B TEKCTOBBIX )parMeHTax U Ha PHCYHKAX, a Takke Bamu 3Hanus,
BbIOEpPUTE BepHbIE YTBEPKIEHNUS:

a. @epmenTsl, Takue kak X TH, crmocoOcTBYIOT epecTpoiike KIIeTOYHON CTEHKU XO35HHA

b. Cuscuta - ctebeBoii 0OnHUraTHbII apasuT

c. TpaHcnopT BOABI MEXAY Mapa3uTOM U XO3IHHOM OCYILECTBIISICTCS TOJIBKO 110 MEPTBBIM KJIETKaM, & aCCUMMIISITOB - 110
KHUBBIM

d. JInmmaiHUKY, pacTyllie Ha KOpe JePEeBhEB, ABISIOTCS Mapa3uTaMu

Ortser: [X]

BoiOpaHHblii 0TBET: Brumamenvno npouumaiime npeonodicennvle Gpazmenmsl mekcma u paccmMompume pUCyHKu, 3amem
BAKHO! B nannom 3aganum 0003HaYeHHMsI TeHOB JaHbI 3arJIaBHBIMU OyKBAaMHU U KYPCUBOM, a
®parment 1. [lapasutuueckue pacTeHHss — DOKOJIOTMYECKas TIpyIlma opra

HEOPTaHWYECKHE U OPTaHWYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYIHX PAacCTEHUH U
IIMPOKO PACHPOCTPAHEH y raMeTO(QUTOB MHOIMX CIIOPOBBIX PacTE€HHUI, HO Hepen
Mapa3uThl BHICIINX PACTEHWH W3BECTHBI TOJBKO Cpelu CeMEeHHBIX. [Ipormecc moric
LIBETKOBBIX OCYILECTBIJIAETCS MPHU MOMOILIM 0coboro oprana - raycropuu. [lpuy
SIMHCTBEHHOTO IMPECTAaBUTENS Mapa3uTHUIECKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OZHO3HAUYHO HA3BaTh TayCTOPHEH HENb3sl.

Jlist ycremHo| peanu3aiiy KU3HEHHOTO ITUKJIA Tapa3uTHUYECKUM PACTEHHUSM Hi
koHTakT. Ha pucynke 1 mokaszan mpopocrok mnoBwmmku (Cuscuta sp.), pacty
OPHEHTHUPOM ISl YETO SIBIISFOTCS BBIACISIEMbBIE XO3IMHOM BEIIECTBA - TePIEeHBI (A-E
— CTpUTroJIakTOH. BemiecTBa m3 3TOW Ipymibl OOBIYHO OTBEYAIOT 3a MPOLIECCHI P
O/HaKoO CTPHUTOJIAKTOHBI XO35IMHA CITY’KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSIH Tap
Sp.). BaxHO OTMETHTH, YTO CTENEHb CHENU(UYHOCTH B OTHOILCHHUU XO35€B Yy Pas!
MOBHJTMKA OTIMYACTCS ITMPOKHUM KPYTOM XO035€B, TOTJIa KaK MUKOTIApa3UT TOIbEbE
rpubaM-CUMOMOHTAM €JIH.



PI/ICYHOK 1. HpOpaCTaHI/IC CEMSH U YCTaHOBJICHHUEC IIEPBUYHOI'O KOHTAKTA C XO3HHONM
0003HaYEHBI BBIACIIKICMBIC X034MHOM BCUICCTBA, KOTOPLIC MAPA3UT HUCIIOJIB3YCT B KAy
IIMHCH, I'— CTPHUI'OJIAKTOH. ITosicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX ITANOB B )KU3HU PAaCTCHHUs-TIApa3uTa - 00pa30BaHHE KOHTAKTA
IIpUMepe NOBUIIMKYU U €€ BO3MOXKHOT'O X03sIMHA — KpanuBbl. CHavaja napasur 3akpy:
(hopMHpOBaHKE TAyCTOPUH, YTO HHIYIIUPYETCS CBETOM CHHETO M JAJIbHETO KPACHOT
(pucyHoK 2, A), cityKaluil Juis DpUKperIeHHs apa3ura K Xo3suHy. Baxknoe 3Haue
KOTOpBIE (POPMUPYIOTCS U3 TIOBEPXHOCTHOTO CJIOS, PACIOJI0KEHHBIE HA KOHYHMKAX Ta
MEKTUHOBBIH “neMent” (I11), neKTHH MeTraTpancdepassl (PMES) u apabunoranaxr:
CHHTE3HUPYIOTCS XO35MHOM, aKTUBAIUS UX SKCIIPECCUN HHIYITUPYETCS Tapa3uToM. H
XO03s5IMHA B MIOMCKaX MPOBOSAIIEH CUCTEMBI, FayCTOPHsI IPOHUKAET BHYTPb (PUCYHOK
cienu(uIeckux PepMeHTOB, MOIU(PUIHPYIONINX KIETOYHBIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynxke 2 (C) nmpeacTasiieH cIeIyrOIui 3Tal, U 0Ka3aHa YKCIPECCHS TEHOB, Cl
KcuieMsl U (i103Mbl popmupytolieiics raycropuu. [lonckoBble «rugb», BCTymnas B 1
MpEeBpaIaThCs B KIETKHU MPOBOASAIINX TKaHEeW mapa3zuta. KIeTku raycTopun sKCIpe
aktuBupyer WOX4 u nonaep:xupaet 3xkcnpeccuto GSK3, 4To crnocobcTByeT COXpaH¢
B Hennp dhepeHmpoBaHHOM coctosiHiH. CHIKeHue ypoBHs skcrpeccun CLE4L, mpr
T PepeHIIMPOBKY JIEMEHTOB KCHIIEMbI ITapa3uTa. ITOT MPOILECC CIIOCOOCTBYET IK(
AJIEMEHTOB KCHJIEMBI. B KOHEYHOM HTOTE KIETOYHAsI CTEHKA KJIETKU TU(BI CHITBHO Ui

CKBO3HO€ COCUHEHHUE C PJIEMEHTAaMH KCHJIEMbI X0351Ha. Pa3BuTHE 3JIEMEHTOB (I)J'IOB
A B Cc

(f
b =
A

lattAGPs Hosmm | | Zosme /| | 5 J.
Pucynok 2. ®opmupoBanue rayctopun moBwIMkH. A. OOpa3oBaHue aJIre3UBHOTO JIF
NepecTpoiike KIETOYHBIX CTeHOK. C. DKcrpeccus reHOB, CBA3aHHas ¢ quddepeHiua
MPEIECTBEHHUK U 31 - 3PEJIbld MPOBOIAIINMN 3JIEMEHT KCriieMbl. [losicHeHus - B Tel
JJIEMEHTa, a | - HHrHOupOBaHHE.

B kascoom u3 npueedénnvix nusnce 3adanuii evivepume BCE npasunvusvie eéapuanmor omeema. K
nocnedosamenvHocmu 0yKe 6 angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npobenos (pecuc



MeToa OLleHKH

Tounoe coomeemcmaue

MeToa OlleHKH

Tounoe coomsemcmeue

MeToa OlleHKH

Tounoe coomsemcmeue

MeTox OlIEeHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmaue

1. IpounTaiite ¢pparmenT 1 1 BbIOepHTE BepHbIE YTBEP:KICHHUS.

a. JInst HOpMaJIbHOH KHU3HEACATEIHLHOCTH BCEM PACTEHUsIM-TIapa3iuTaM HEOOX0ANMO TECHOE B3aUMO/IC
b. Bce mapasutnueckue 1BETKOBBIE PACTEHUs 00pa3ylOT rayCTOpuH

c. 'ameTouThl HEKOTOPHIX MOXOBUIHBIX PACTEHUI MAPa3UTHPYIOT Ha rpubdax

d. [TapasuTH4eckue pacTeHHsl BCTPEUAIOTCS CPEIH TOI0CEMEHHBIX

Orser: @ ad

2. IIpouuraiite ¢pparment 1, paccMoTpuTe pUcyHOK 1 M BbIOepUTE BepHbIe YTBeP:KIeHHUS.

a. Cpeay CUTHaJIBHBIX MOJIEKYJI, UCTIONB3YEMbIX MTapasuTHYECKUMH PACTEHUSIMHU, IPUCYTCTBYIOT LIUK!
b. CTpUronakToHbl HUMEIOT OTPaHUYSHHBIN PaJnyC pacpoCcTpaHEeHUs, IO3TOMY CEMEHa 3apa3uxH IpC
c. CurHasbHbIe TepIIEHBI, Ha KOTOPBIE PEarupyroT Napa3uThl, BELIEISIOTCS B OCHOBHOM OpraHaMH Mol
d. CemeHa napa3uTHYECKUX PACTEHUH NPOPACTAIOT TOJIBKO P HAIMYUH HEITOCPEACTBEHHOTO KOHTAl

Otser: "' abc

3. IIpouuraiite ¢pparmMeHT 2 U BoIOepuTEe BEepPHbIE YTBEP KICHHUS:

a. B obecnieyeHnn MpUKpeIUIeHNs y4acTBYIOT (pepMEHTHI, BhpabaTeiBaeMble KICTKaMH are3HOHHOTC
b. Kietkn, npeBpamiaromuecs B MOUCKOBBIE TH(BI, 00pa3yroTCs U3 TAPSCHXUMBI

c. IIpOHHKHOBEHHIO rayCTOPUH CIIOCOOCTBYET pa3MsArdeHHe KIETOYHBIX CTEHOK XO3S1HA 10 IeHCTBI
CTUMYJIMPOBaHUH Mapa3suTOM

d. Anresun napasura cocoOCTBYIOT KaK XUMHYECKHE, TaK U PU3NUYecKUe (HaKTOPHI

Orser: @ cd

4. Onupasics Ha HH(pOPMALHIO, TPUBEIEHHYI0 BO ¢pparmMenTe 2 U Ha PUCYHKe 2, BhI0epuTe mpar
NPOBOASILIUX TKAHEH nmapa3ura:

a. CHmxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunresy BES1

b. Korna camxkaercst ypoeHs skcnpeccunt WOX4, HaunHaeTcs nporecc 1uddepeHIrpoBK TPOBOAS

¢. AGPs HakariMBarOTCs B KJICTOYHBIX CTEHKAX KaK MOBUIIUKH, TAK U KPATIHUBBI
d. C nauamom nuddepeHInpOBKY IPOBOSIIUX KCUIEMBI, YPOBeHb 3Kkciipeccuu TED7 moBsimiaercst

Ortser: @ ad

5. Mcnoab3ys MH()OPMAaLUIO, IPUBEACHHYI0 B TEKCTOBBIX ()parMeHTaX U HA PUCYHKAX, a TAKKe
a. ®epmentsl, Takue kak X TH, ciocoOCTBYIOT mepecTpoiike KICTOYHOH CTEHKH XO3STHHA

b. Cuscuta - cTe6neBoil 00IUraTHBINH TApa3UT

c. TpaHCHOPT BOABI MEXAY Mapa3UTOM U XO3IHHOM OCYLIECTBIISCTCS TOJIBKO MO MEPTBBIM KIIETKAM,
d. JInmaiiHuKH, pacTymne Ha KOpe IePEBbEB, SABISIOTCS ITapa3uTaMu

Orser: @ abc

IIpaBuabHBIC OTBETHI AJI: K

acd

I'lpammhnme OTBETHI JIsA: M

abc

I'lpammhnme OTBETHI AJIsi: N

ad

n])‘dlilldlbllblc OTBETHI AJIs1: P

abcd

I'lpzlmwu.m.le OTBETHI AJIsfA: X

ab

2
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BOIIPOC 13: 3ANPOC MHOT'OKPATHOI'O BBOJA MNPONYIMEHHOIO TEKCTA



VY cymuaThIX rpu0OB (aCKOMHUIIETOB) BCE CIIOPHI, 00pa3yrolecs B pe3yibTaTe Meio3a U3 OJHOM U TOi
e JTUTUIONTHOM KJIETKH, OCTAIOTCS B 001Iel 00010uke — cymMKe. [Ipu 3TOM cTpoeHHE CYMOK Y pa3HbIX
ackoMuIIeTOB pazHoe. Y Neurospora crassa Bce Cropbl B CyMKe pacIioyiOxEHbI B OJIHY JIMHUIO, B
CTPOrOM COOTBETCTBUH C MOPSIIKOM pacxoskaeHust xpomatun (I-e u ll-e nenenue meitosa
OpPUEHTUPOBAHBI y 3TOro rpuda onnHakoBo). Kpome toro, kaxkas cropa JI€IUTCsl OAUH pa3 MUTO30M B
TOi1 sxe opueHTanuu. Kak OynyT BBITIAIETh CYMKH, €CIIM UCXOIHBIA TUILUION OBl T€TePO3UTrOTON

b.b.? Mpennonoxum, uro annens D, o6ecneunaer popmupoBanue rIaaKoil KIETOYHOH CTEHKH, a

annens D, — munosaroii. 3anonuuTe Tabnuiy. B 0TBeTaX HCMONB3yiiTe CleAyIONINe 0003HAUEHHUS:
T1aakas KJI€TodHass CTCHKaA — G, IIMITOBATAas KJIeToYHas cTeHka — R. @eHoTHIbI Pa3HLBIX CIIOP HE
paznensiite npoOeaaMu Wik 3HaKamu npenuHanus (npumMep: RG). B mocnennem 3aianuu 3amummre
BapHUaHThl PACIOJIOKEHUS KIETOK B CYMKE, HE Pa3/ieNisis X MpodeIamMu, a cCaMi CyMKH OTAEIIHUTE APYT
OT Jipyra OJIMHOYHBIM IPOOEIOM.

KomnnuectBo KI€eTOK B CYMKC

[k]

HU3BECTHO, YTO:

[TnouaHOCTh KaXKaA0# U3 HUX (N Wi 2N) [1]

Cpenu HEX: KOJIMYECTBO KIIETOK, HECYIIIUX [m]
annens D,
KOJINYECTBO KIIETOK, HECYIIUX [n]
annens D,

BeInummTe pacioiokeHne KIETOK B CYMKE, €CITi KpaifHsist IpaBast KJIeTKa riiaKast [g]

KpaiiHss mpaBast kiaetka mmnosaras | [N]

BremmmmmiTe Bce BO3MOMKHBIE BapuaHTbl CYMOK, C€CJIM B

Z[HHHOHHHOﬁ KJICTKC IIpOn301Iia MyTalusi bz — b1

onHOM M3 xpomaTtua B mcxomnoi | [f]

{ Boiopannbiii otser: VY cymuatbix rpu0oB (aCKOMHUIIETOB) BCE CIIOPBI, 00pa3yroIIrecs B pe3ylbTaTe Mei
oOuieit o6oouke — cymke. [Ipy 7TOM cTpoeHHe CyMOK Y pa3HbIX aCKOMMIIETOB Pa3]
PAacIioyIOKEHb! B OJJHY JINHUIO, B CTPOI'OM COOTBETCTBUU C MOPAIKOM PACXOXKICHUS
sTOrO TpHrba OAMHaKOBO). Kpome Toro, Kaxas criopa JAeIUTCS OJUH Pa3 MUTO30M 1

HWCXOJHBIN JTUIJION ObLI reTep03HFOTOﬁ blbz? Hpe)IHOJIO)KI/IM, YTO aJlJICIIb b1 obec

annens D, — munoparoit. 3anonEuTe TabMKIly. B 0TBETaX HCTIONB3YiiTe CIIETYIONIHE
KJIeTOYHas cTeHKa — R. @eHOTUIIBI pa3HBIX CIIOp HE pa3ZessiTe MpodeIaMu Uil 3H
3aMUIINTE BAPHUAHTHI PACTIONIOKECHHUS KIICTOK B CYMKe, HE pa3/elisisi UX mpolesiamMu,

po6esIoM.

KonnuecTBo KI€TOK B CyMKe

[TronaHOCTh KaXKa0# U3 HUX (N wim 2N)

Cpenu HuX:

KOJIMYECTBO KIICTOK,
AJJIC]Ib b1

KOJIMYECTBO KIIETOK,
AJJIC]Ib bz

Beinuiimre pacnooxkeHne KJIeTOK B CYMKE, €CITH
WU3BECTHO, YTO:

KpaWHsIs IpaBasi KJe’

KpaWHsIs IpaBasi KJe’

BoinuinuTe Bce BO3MOMKHBIE BapUaHTBl CYMOK, €CIH B
JUTUIONTHOM KJIETKe por3onnIa MyTamus D, — 0,

OJIHOM M3 XpOMATH

MeToa OLleHKH IIpaBuabHbIe 0TBETHI 11 K

Tounoe coomsemcmeue 8



MeTo/a OLIeHKH

Tounoe coomsemcmeaue

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmsue

MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmaue

MeToa OLIEHKH

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 coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomsemcmeue
Tounoe coomeemcmeue
Tounoe coomsemcmaue
Tounoe coomsemcmeue
Tounoe coomsemcmsue
Tounoe coomsemcmeue

Tounoe coomsemcmeue

BOIIPOC 14: 3CCE

IIpaBuibHbIe 0OTBETHI 1J1: |

1n
n

I'lpammmlmc OTBETHI 1JIsi: In

4

I'lpammmlmc OTBETHI 1JIsl: N

4

npﬂBllHLIlLlC OTBETHI NJIsl: g

RRRRGGGG

np‘dBll.\thhlt‘ oTBeThI JJisi: h

GGGGRRRR

IIpaBuibHbIe 0TBETHI AJs: f

GGGGGGRR GGGGRRGG GGRRGGGG RRGGGGGG
GGGGGGRR GGGGRRGG RRGGGGGG GGRRGGGG
GGGGGGRR GGRRGGGG GGGGRRGG RRGGGGGG
GGGGGGRR GGRRGGGG RRGGGGGG GGGGRRGG
GGGGGGRR RRGGGGGG GGGGRRGG GGRRGGGG
GGGGGGRR RRGGGGGG GGRRGGGG GGGGRRGG
RRGGGGGG GGGGGGRR GGGGRRGG GGRRGGGG
RRGGGGGG GGGGGGRR GGRRGGGG GGGGRRGG
RRGGGGGG GGGGRRGG GGGGGGRR GGRRGGGG
RRGGGGGG GGGGRRGG GGRRGGGG GGGGGGRR
RRGGGGGG GGRRGGGG GGGGGGRR GGGGRRGG
RRGGGGGG GGRRGGGG GGGGRRGG GGGGGGRR
GGGGRRGG RRGGGGGG GGRRGGGG GGGGGGRR
GGGGRRGG RRGGGGGG GGGGGGRR GGRRGGGG
GGGGRRGG GGRRGGGG RRGGGGGG GGGGGGRR
GGGGRRGG GGRRGGGG GGGGGGRR RRGGGGGG
GGGGRRGG GGGGGGRR RRGGGGGG GGRRGGGG
GGGGRRGG GGGGGGRR GGRRGGGG RRGGGGGG
GGRRGGGG GGGGRRGG RRGGGGGG GGGGGGRR
GGRRGGGG GGGGRRGG GGGGGGRR RRGGGGGG
GGRRGGGG RRGGGGGG GGGGRRGG GGGGGGRR
GGRRGGGG RRGGGGGG GGGGGGRR GGGGRRGG
GGRRGGGG GGGGGGRR GGGGRRGG RRGGGGGG
GGRRGGGG GGGGGGRR RRGGGGGG GGGGRRGG

10
n3 10 6an10B

[Hatime paszeepHymsbili omeem. Ucnonwb3yiime 45151 omeema crneyuasbHO omeedeHHoe roJie.
E4 B coBpemeHHON B1OTEXHONOTMYECKON NPOMBILLIIEHHOCTU MPUMEHSIIOT PasfyHbIE CUCTEMbl AMNS



Nony4YeHns LeneBoro pekoMbrnHaHTHOro Gernka, MCrnornb3yeMoro B U3roTOBMEHMUU NeKapCTBEHHbIX
npenapatoB. OOHON M3 TakMx CUCTEM SIBNSETCA KynbTypa KNEeToK KUTaMCKOro xomsiyka. Onuwunte
NMPOLIECC MOSyYEHUS KIETOYHOW CUCTEMbl ANSl CUHTE3a PekoMOMHaHTHoro Genka Ha ocHoBe
KyNbTypbl KNETOK 3TOro MBOTHOro. OLeHnTe, KakuMu OOCTOMHCTBAMKU U HegocTaTkamu obnagaet
AaHHas cuctema.

Harneiii Y xoMsuka 3abupaercs mpoda KIETOK. DT KIETKHU IOIBEPraloTCcs TeHHON MoqudUKanuy. Y 4EHbIH

OTBET: BCTaBJIIET HEOOXOMMBIN I'eH, KOANPYIOIIHI JaHHBIH OEIOK B TEHOM KJICTOK XOMSUKa. 3aTeM KIETKH
MIOMEILAIOTCS HA IIUTATEIbHYIO CPEAY U BBIPALUBAIOTCA TaM A0 JOCTHKEHUS HY:KHOTO KOJIMYECTBA
OroMacchl U Hy)KHOM KOHLIEHTpaLMK JaHHOTo Oeika. [locie KieTku noaBeprarorcst LeHTpu(yrupoBaHuIo.
OpraHouspl KJIETKH U BELIECTBA, COACPIKAILINECS B IIUTOIUIA3ME ITOCIIEI0BATENEHO OCAKAAIOTCA. 3aTeM U3
MOTy4YCHHONW CMECH HY>KHO BBIKPHCTAJUTI30BaTh HY KHBIH OCIOK.

JlocTonHCTBO: NErKast AOCTYIHOCTh U CTOMMOCTB KYJIbTYpbl. Kutalickie XOMsS9KH HEJOPOTO CTOAT U
MIOBCEMECTHO PaCIIPOCTPAHECHBI.

Henocrarok: 3T0 JOATHI 1 MHOTO3TaINHBIH CIIOC00. 37€Ch MPUXOANTCSA paboTaTh HETIOCPEICTBEHHO C
TEeHOMOM KJIETOK XOMSTYKa, T.K. XOMSUOK OTHOCHTCS K 9yKapuoraM. Jlerde paborathb ¢ OakTepusiMu U
wia3mMugaMu. Mo)kKHO 3apaHee OTpelaKTHPOBaTh IUIa3MHY, 100aBUTH €€ B KyJIbTYpY C OaKTEpUsIMU 1 OHU
camu e€ BCTPOSIT B CBOM TeHoM. Taioke y OakTepuii onepoHHOE CTPOCHUE Te€HOMa, KOTOPOE TOMOTaeT
ObIcTpee MPOBOAUTH TPAHCISIIUIO U PETYIUPOBATH IKCIPECCHIO HY)KHOTO T'€Ha, Yero He MOTYYUTCS CAeNaTh y
XOMAYKaA.

Bepubiit  [OtcyrcTByer]
OTBET

2
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BONIPOC 15: 3CCE

IIpencrasiennbie GpoTorpadum WIJIIOCTPUPYIOT HCNIOIb30BaHNE PA3TUYHBIX TEXHOJOTHI U METOIMK
x| JJIsl U3yYeHHUs CTPOEHUsI PeNPOAYKTHBHBIX OPTaHOB pacTeHUsl. BbIMoJIHUTE 3a1aHNs, 3aIHCAB OTBETHI
B CIeHAJHHO OTBEAEHHOE MoJTe.



1. YeranoBurte cooTBeTcTBHE MeKIY hoTOrpadusimMu, yBeTnIUTeIHLHBIMUA NPUOOPAMHU U METOTUKAMH,
KOTOPbIe HCIOJIb30BAJINCH NPH MOJTY4YeHHH JAHHBIX H300paxKenuii. 3anumuTe Kaxa0€e MoJIydYeHHOe
COOTBETCTBHeE B I0J1e JUIsl 0TBeTa B BuAe X - Y - Z, rae X - OykBeHHOe 0003HaYeHHe U300pakeHHs, Y -
HOMep npudopa (apadckas uudpa), Z - Homep metoauku (pumckas uugpa). BHUMAHUE! Onun u3

NpudOpPoOB U OIHA U3 METOIMK — JIHIIHHeE!

YBennuurensHble PUOOpPHI:

Hcnonb3yemMble METOUKH:

1. CxkaHUPYIOUIHIA AIEKTPOHHBIH
MHUKPOCKOIT

I. HUcnons3oBanue Qiyopecuupyromei METKH

2. CBeTOBOW MUKPOCKOII

1. KoHTpacTupoBaHue Mpy OMOIIH COJIEH TSDKENBIX METAILIOB

3. IlpocBeunBaroLIMii HIEKTPOHHBIN
MHUKPOCKOIT

I11. OkpamnBaHue TUCTOJIOTHYECKUX CPE30B
MUTOIIa3MaTHYECKUM KPacUTeIeM

4. ®ryopeceHTHBIN CBETOBOM
MHKPOCKOIT

IV. Hcnonp30BaHne KOHTPACTUPOBAHUS 0€3 OKpPAaCKU

5. ®oToanmapar ¢ MaKpoOObEKTUBOM

V. HambuieHue npoBOJSINIEro MOKPHITHSL HA TOBEPXHOCTh
00BeKTa

VI. UccnenoBanre MakpooObeKTa

2. YTo 0o011ero y cTpyKTyp 0003HaYeHHBIX cTpeJkaMu Ha pucyHkax B u /1? Tlepeunciante 311
CTPYKTYPBbI, YKAXKATe IVIOWTHOCTh U NMPOUCX0XkIAeHNe TKaHH. OTBeT 3aMIINUTe B OTBEICHHOE T10JIe.
3. Uto uzodpaxkeno Ha gororpaduu I'? OnumuTe NPUHUKMN MeTO/AA, C TOMOILIbI0 KOTOPOIo 0bLIO

MOJYYCHO TaHHO€ n306pa)l(elme.
Haunbiii 1),
OTBeT:

A3V

B1ll




B2lII

r3v

5V

2). Ha pucynke /| oTMe4eH TPUILUIOWAHBIN SHAOCIIEPM MTOKPBITOCEMEHHOTO pacTeHus. O0pa3syeTcs npu
CIUSHUY A]ep AUIUIOUIHON KIETKH 3apOABIIIEBOr0 MEIIKa U rarionaHoro cnepmus. Ha pucynke B
n300pakeHO ceMsl TOJIOCEMEHHOT0 pacTeHus. bykBoil A 0TMeUeH TraronIHbIN SHI0CTIEpM, BOSHUKIIUI B
pe3ynbTare Meiio3a (MakpocnoporeHesa) B MaTepuHCKOM opranusme. byksa b 0603HayaeT qumionHele
KJeTku Oynymero cnopodurta. OHM BO3HUKIH ITyTEM CIUSTHAS KEHCKOW M MYXCKOI IalUTOMJHBIX TaMeT U
MOCTIeTYFOIIeH ceprur MUTO30B. Y CTPYKTYp A 1 B 00mias ¢pyHKIHSA - 3amacaHie MUTAaTENbHBIX BEIECTB.
3). T'mmoxotnne u cemsanonn. IlomydeHHBIH CHUMOK KpacsT HE pealbHBIMU KPACHTEISIMH, & B KOMIIBIOTEPHOI
IIporpamMMe MOAKPAILINBAIOT HYKHbIE 00JIaCTH, YBEINYNBAIOT KOHTPACTHOCTD AJISI HATTIAJHOCTH. JTO

IIOMOTaeT YBEIMIHUTh KA4ECTBO N300pa’KCHUS HCCIIEyEMOTro IIperapaTa 1 OOJIETINTh JalbHEHIIee eTo
n3y4eHue U MOp(OJOTUUECKOE OTUCAHUE.

Bepubiit  [OrcyrcTByerT]
OTBET

0
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BOIIPOC 16: 3AIPOC ®AUJA

YBakaeMbIil y9acTHHK!

J1Jis CBOETO CIIOKOWCTBHSI BB MOYKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. CxomupyiiTe oTBETHI B (haiin word;

2. He 3a0ynpTe ykaszaTh OJIOK 3aIaHHs U HOMEP BOIPOCa;

3. Ins coxpanenust Haxxkmute "®@aiin" - CoxpaHuTh Kak - Kommerotep - O630p - Pabounii cron - Ha3BaTh JOKYMEHT
CBOWM JIOTHHOM, HarpuMmep: "ol1234567" - Breiopats popmat PDF.

m HHU B KOEM CJIVUYAE HE YKA3BIBATH B HABBAHUUN JOKYMEHTA NI B CAMOM JOKYMEHTE ®HO!
OTBET ITPUHUMAETCA TOJIBKO B ®OPMATE PDF.

Kpowme Toro, pekomeHyeM mpoayosupoBath (aiii B 4aT MpoKTopy.

Jannbiii oTBet: [Huvero He gaHo]



