opIU BAJJ 59 u3 100 0an10B

BOIIPOC 1: 3ANIPOC HECKOJIBKUX OTBETOB

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

JlanHbIie OTBETHI: ' g.

Meuiku ¢ NieHUuYHONH MYKOH

4 C.

Menku KoeHHbIX 3epeH

m Bepnsie oteTsI: L4 3.

Meliku ¢ NIEHUYHON MyKO#

_F'I b.

Memkn BSIICHBIX aﬁpI/IKOCOB

_-'I c.

Memiku kKopeHHBIX 3epeH
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

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

Jannbie oTBeTHL: L4 3.

JIunuier

4 C.

Hyxneoruast

& e.

HyKJ'ICI/IHOBLIG KHCJIOTHI

Bepnsie otBeThI: L4 3.

B X

JIntmaer

_-'I b.

Benkn

_-'I C.

Hyxneotuas

2 d.

Caxapa

4e.



HyKHGI/IHOBLIC KHCJIIOTBI

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY 0/1HOTO M3 BUIOB MAJISIPUHHOTO IIa3MO/IUS 3UTOTA COAEPIKHT B Spe 28 XpOMOCOM U 1ocie (OpMUPOBAHUS AETUTCS
nyTem Meio3a. CieioBaTelbHO, Y 3TOTO BUa B HOpME

JlaHHbIe OTBETHI: 'L 5.

Knerka Ha cranuu aHada3bl IEPBOTO JEJICHUS Mei03a COIEpKUT 28 XpOMOCOM

_F'I C.

o ﬂ 3penas )KeHCKas raMeTa coiep kUt 14 xpomocom

Bepnsie otBeTsI: L4 3.

Kierka Ha craguu anagassl IEpBOTo AEJICHHUS MeH03a COAEPKUT 28 XpOMOCOM

4 C.

3pernas jxeHCKas rameTa CoAepKUT 14 xpomocom

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Ha 4yetBepToM TpoduyeckoM YpoBHE B MUILEBOM LIEMH MOXKET PacHoaraTbCs

JlanHbIe OTBETHI: ' g,

Slcrpeb-TeTepeBATHUK

Bepnsie oTBeThI: L4 3.

m Slcrpeb-TeTepeBATHUK

_-'I b.
Ilyxoen

2 d.

HoxneBoil uepBb

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKHX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
Uepes remaTo-IiianeHTapHbIH 0apbep B OPraHMU3M IUI0a MOTYT IPOHUKHYTh

m JlaHHEIE OTBETHI: £l 3.

DPpUTPOLUTHI



4 b.

Kucnopon

_-'I c-
Bupycsl

_-'Idu

Antnrena

Bepnbie otBeTsI: L4 b,

Kucnopon

2 c.
Bupycsl

2 d.

Antunrena

_F'I e.

IlonoBbie rOpMOHBI

0
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BOIIPOC 6: 3AIIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
HexkoTopblie OproXOHOTHE MOJUTIOCKH B XOJ1€ 9BOJIIOIMH MOJTHOCTHIO YTPATHUIIN pakoBUHY. KakoBbI BO3MOKHBIE MPUUNHBI
9TOH yTpaThI?

JlanHbIe OTBETHI: ' g,

[epexon k mapasuTusmy

4 b.

HCPCXOZ[ K )KU3HH B II0YBE U JICCHOU IIOJACTHIIKE

_-'I C.
- ﬂ Tlepexon K )KM3HU B TOJILE BOJIbI

Bepusie oTBeThI: L 3.

[epexon k mapasuTumy

4 b.

Tlepexon K )KM3HU B MOYBE U JIECHOM MOJCTUIIKE

4 C.

Hepexo;l K J)KM3HH B TOJIIC BOJBI

5
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOTI'O BBOJA NPONNYIMEHHOIO TEKCTA

Hepeﬂ BaMH H306pa)KeHI/IH BBIMEPIINUX U COBPEMEHHBIX ) KMBOTHBIX. PaCCMOTpI/ITe PUCYHKH U BBITNIOJHUTE 3aIaHUA.

1



1. YcraHOBHUTE OCIEIOBATEILHOCTD IOSIBJICHHS KJIACCOB, K KOTOPBIM OTHOCSTCS 3TH )KUBOTHBIC B 9BOJIOLMH, HAUHUHAS 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 yTBEpXKISHUs (OTBET 3alMIIMTE B OTBEICHHOE TI0JIE B BUJIE TIOCIIEJ0BATEIBHOCTH JIATHHCKUX 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 M300pakeHUN A UMEeT IUIaBaTeIbHBIH ITy3bIPh

c. Opranmusm Ha n300paxkeHnH [ 00maaeT XpAIIIEBHIM CKEIICTOM

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 IPHHAJIEKAT BCE IPE/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 OPTaHU3MOB B OHTOT€HE3€ NMPUCYTCTBYET JIMYMHKAa? OTBET 3allUIINTE B OTBEJCHHOE I10JIE B

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

Ortser: [r]

BoIOpaHHbIii 0TBET: [lepen Bamu m300pakeHNsI BBIMEPIINX U COBPEMEHHBIX JKUBOTHBIX. PACCMOTpUTE PUCYHKH 1 BBITIOJH



MeTo/ OLIEHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomsemcmaue

MeTo/ OLIeHKH

Tounoe coomeemcmeue

MeToa OlleHKH

Tounoe coomsemcmaue

MeToa OLIeHKH

Tounoe coomsemcmeue

1. YcraHoBUTE MOCIEN0BATEIBHOCTD MOSBICHUS KIIACCOB, K KOTOPBIM OTHOCSTCSI 3TH KUBOTHBIC B 9B
T10JI€ B BHJE MOCJIE0BATENLHOCTH OYKB 0€3 3HAKOB MPENMHAHUS U TPOOEIIOB, PETUCTP HE BaXKEH.

Orger: @ noreea

2. BeiOepute BepHBIC YTBEpKIeHHS (OTBET 3aMUIINTE B OTBEICHHOE MOJIC B BUJIC MTOCICI0BATECIHHOCT
MpOOEIIOB, PETUCTP HE BAXKCH):

a. Y opranu3ma Ha pucyHke B B xoje sMOpHOreHe3a 3aKiia[bIBacTCsi aAMHUOH

b. Opranusm Ha H300paKEHUU A UMEET IUIaBaTEIbHBIH My3bIPh

¢. Opranusm Ha u300paxkeHuu I 001a1aeT XPAIICBBIM CKEJICTOM

d. XKuBoTHoe, n300pakeHHOe Ha pucyHke E, 00uTaio B MEIIOBOM HEPHO/IC

e. OpranusM, IpeCTaBICHHBIA Ha PUCYHKE A, SBIIAETCS BTOPUIHOBOJHEIM

Orser: ‘& cde
3. 3anuunTe B OTBEASHHOE MOJIE PYCCKOE HA3ZBAHME TUIIA, K KOTOPOMY IPHMHAIJIENKAT BCE NPEACTAB]]

Orger: & XOpAOBbIE
4. K10 13 n300paKCHHBIX OPTaHM3MOB UMEET BHYTPCHHUIA KOCTHBIN ckeneT? OTBET 3aMHUIINTE B OTBE
MPENUHAHUS U TPOOEIIOB, PETHCTpP HE BAXKCH.

OtBeT: V] aBe
5. ¥V Kakux 3 MpecTaBIeHHBIX OPTaHN3MOB B OHTOTEHE3€ MPHUCYTCTBYET TNIMHKA? OTBET 3aIIHIITHTY
MIPEeTMHAHUS ¥ TPOOEIIOB, PETHCTP HE BasKeH.

Orser: OB

“p‘dBl/l.Jll)lll)lC OTBEThI 1JIsl: O

JI'BBEA

"p‘dBl/l.Jll)lll)lC OTBETHI AJIsI: Y

CDE

-

HpaBl/lﬂbele OTBEThI 1Jis1:

XopaoBele

"paBMJlbllblC OTBETHI AJIsl: P

ABE

HpaBl/lﬂbele OTBEThI 1JIsA: I

BBJI
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BOIIPOC 8: 3ANIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOIO TEKCTA

Hepe,u BaMHu - I/I306pa)KeHI/I$I Pa3JINYIHBIX JKUBOTHBIX (COOTHOHIeHI/ISI pa3MEpoOB HE CO6J'IIOZ[€HLI). Ol'[pe}IeJ'II/ITe, K KaKUM
KJIacCaM OTHOCSITCS 9TH KUBOTHBIC. 3aIIMIIIUTE PYCCKHE HA3BAHHME 3THUX KJIACCOB B OTBCACHHBIC IMOJIA PSAOOM C
COOTBETCTBYIOIIIMUMU HOMEpAMU.

1. [u]
2. [t

3.1yl
J 4. [r]
5. [w]

Bui0paHHbIii 0TBET: Iepen Bamu - H300paXKeHHS PA3IMNUHBIX )KUBOTHBIX (COOTHOIIICHHSI pa3MepOB He cobroaeHs). Onpe;

3anumure PYCCKHE HA3BAHUE 3THUX KJIACCOB B OTBECACHHBIC ITOJIA PSIAOM C COOTBETCTBYOIIMMH HOME
By /s A~ ;"{’.; —— =

-~



1. "¥ maykoo6pa3Hbie
2. "4 MmiexonuTauIAe
3. ' ampuoum

4, " xXpsinieBbie pHIObI
5. ' pakooOpa3nbie

MeTox OleHKH IpaBuibHbBIE 0TBETHI AJIS1: U

Coenadenue wabnona [TIm]aykoo6pasubie( )?()?()?2()?2()?2()?2()?()?()?
Coenadenue wabnona [Aa]paxuuabi( )?2()?()?2()?2()?2()?2()?2()?()?
MeTo/1 OLleHKH IIpaBU/ILHBIE OTBETHI JJIsI: t

Tounoe coomsemcmeue MIleKOIHUTAOIIHE

MeTox OleHKH [paBuibLHbIE OTBETHI AJI: Y

Coenadenue wabnona [33]emuoBomubie( )?()?()?2()?()?2()?2()?()?()?
Coenadenue wabnona [Aalmduouu( )?()?2()?2()?2()?2()?2()?()?()?
MeTo/1 OLIEeHKH IIpaBujbHbIE OTBETHI IJIS: I'

Cosnaoenue wabaona [Xx]psmersie puiosi( )?()?()?()?2()?2()?2()?2()?()?
Cosnaoenue wabiona [Xx]psmessie( )?()?()?()?2()?2()?()?2()?()?
MeTo/1 OLIEeHKH IIpaBujibHbIE OTBETHI JAJISI: W

Cosnaoenue wabiona [Pplakoo6paszubie( )?( )?()?()?()?2()?()?()?()?
Cosnaoenue wabiona [Be]bicmne pakoodpazusie( )?()?()?()?()?2()?()?()?()?
Cosnaoenue wabiona [Mwm]anakoctpaxu( )?()?()?()?2()?2()?2()?2()?()?
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BOIIPOC 9: 3CCE

Ilepex Bamu TekcT, cogepskalMi NATh O0HOJIOTH4YecKUX OIIUO0K. BHUMATE/LHO POYTHTE €ro,
HaliAuTe OIIMOKH M 00bACHUTE, B YeM OHHU 3aKJII0YAIOTCS, BIUCAB OTBET B OTBeJICHHOE MOJIe.
Buumanue! Hcnpaenenue ppaszvl uckiiouumenvHo ompuyanuem (Mox3cem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumsiéaemcsa. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

CnyxoBoil aHaIM3aToOp - CHCTEMA UyBCTBUTEIBHBIX CTPYKTYP (PELEenTOpOB), HEPBOB U LIEHTPOB HEPBHOU
CUCTEMBI, PACIO3HAIOIINX U aHAJTU3UPYIOIIMX 3BYKOBYIO HH(popMaIuio. UenoBeuecKkuil opral, Urparonui
Ba)KHYIO POJIb B BOCIIPHSTHHU 3BYKOB - yX0. DTOT OpraH MoApa3eisaeTcs Ha ABE YaCTH - HAPYKHOE yXO U
BHyTpeHHee. HapykHoe yXo - 3TO yllIHasi pakOBHHA U HAPYXKHBIM CIIyXOBOM POXOA, KOTOPBIA
3aKaH4MBaeTcs OapabaHHOM nepenoHKoi. bapabanHas mepenoHka oTAesIeT Hapy>KHOE yX0 OT 6apabaHHOM
MOJIOCTH, KOTOpAasi pacIoyioKeHa BHYTPU TEMEHHOH KocTu ueperna. B 6apabaHHO MOJIOCTH HAXOIATCS
MOJIOTOYEK, HAKOBAJILHS U CTPEMEUKO - TPH HEOOJIBIINX COWIEHEHHBIX KOCTOUKH, KOTOPbIE YCHIINBAIOT U

4 nepenator konebanms 6apabaHHOIT EPEIOHKH HA OKHO BHYTPEHHETO yXa.

BayTtpenHee yxo npeacTasisieT coOO JIAOUPHUHT, B €70 COCTAaB BXOJAT YJIUTKA U HOITYKPY>KHBIE KaHAIIBI.
VYauTka - 3TO CHUpaIbHO 3aKPYyYEHHBIH KOCTHBIM KaHal, BHYTPh KOTOPOTO OTXOAMT CHMpaibHas KOCTHas
IJIacTUHKAa. BHYTpH ynWTKa 3amoiHeHa BO3AYyXOM, B JTOW TMOJOCTH KOJIEOaHWS PaCIpPOCTPAHSIOTCS W
JOCTUTAIOT PelenTopoB ciiyxa. CKOIJIEHHE PEleNTOPHBIX BOJIOCKOBBIX KJIETOK B TOJOCTH YIUTKH - KOPTHEB
OpraH, €ro KJIETKH BOCIPHHUMAIOT KoJeOaHus M NpeoOpa3yloT WX B CHTHAbl, I[epelaroliuecs Ha
JIEHAPUTHBIE OKOHYAHUS YyBCTBUTEIHHBIX HEHPOHOB.

Tema 3THX HEHPOHOB JIeXKAT B YHAaCTKE IEHTPAJIHLHON HEPBHOM CHCTEMBI - CITUPaJIbHOM ranriun. OTTyaa
[0 YEPENHOMY HEPBY CIYXOBOM CHTHaJ IIOCTYNAeT B CIIyXOBblE€ LEHTPHl TroJOBHOro Mosra. CHauana
nHGOpPMAaLIUS JOCTUrAET YIUTKOBBIX SJep MPOAOJITOBATOIO MO3ra, U3 HUX aKCOHBI UAYT B HW)KHUE XOJIMUKHU
YEeTBEPOXOJIMUS, PACTIOJIOKEHHBIE B POMEXYTOYHOM MO3T€e. DTO IMOJKOPKOBBIE IIEHTPHI cityXa. M3 moaxopku



nH(pOpMaIUsl HAKOHEI[ TIOCTYMAET B BBICIIMN IEHTP CIIYXOBOTO aHAIHM3AaTOPa - BHCOYHYIO KOpPY OOJBIIHX
MOJYIIApUM.

JlaHHbBIN
OTBET:

1.210T Opran moapazaensercs Ha TP YacTH - HApY)KHOE YXO0, CpeHee U BHYTPEHHEE
2.bapabannas iepenoHKa OTAeNseT Hapy>KHOE YXO OT OapabaHHO MOIOCTH, KOTOpast
pacrnosoXeHa BHyTPH BUCOYHOM KOCTH Yeperna.

3.BHyTpH ynuTKa 3an0THEHA KUAKOCTHIO, B 9TOH MOJIOCTH KOJIEOAHHS PACTIPOCTPAHSIIOTCS U
JIOCTUTAIOT PELIETITOPOB CIyXa

4.Tena >TUX HEHPOHOB JICKAT B yUACTKE NepUPEPUUSCKON HEPBHON CUCTEMBI - CIIUPATEHOM
raarwn. 5.CHavgana nHQOpManus JOCTUTAET YIUTKOBEIX SIep MPOJI0IT0BaTOr0 MO3Ta, U3 HUX
AKCOHBI UIYT B HIKHHUE XOJIMHUKH YETBEPOXOJIMHUS, PACTIONIOKEHHBIE B CPEHEM MO3TE.

Bepnbrii [OtcyrcTByer]
OTBET
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BOIIPOC 10: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

B oannom 3a0anuu eéam HeobX0OUMO NPOAHAIUBUPOBAMb (DpACMeHm MEKCMA, NOCEAUJeHHbI
MemoouKe UCCIe008aHUU, U HA OCHOBAHUU CBOUX 3HAHUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3A0aHUAL.

Meton nonumepasHoi uenHoil peakuuu (IILIP) B Hacrosiimiee BpeMsi IIMPOKO NPUMEHSIETCS B
ouonornu u memunmue. Kmaccuyeckast 1P mo3BonsieT momyyuTh OONBIIOE KOJMYECTBO KOIHUM
uHTepecyromeir Hac nocnenoparenbHocTd JJHK. CrenuduyHocTs NaHHONW peakiuu 00ecreurnBarOT
HeOOJIbIINE [OCIIE0BATEILHOCTH HYKJIEOTHAOB - mpaiiMepbl. X mnoaOuparoT k 000MM KOHIAM
ammmuuuupyemoro yuyactka JIHK takum o0Gpa3oM, yToOBI MOCIENOBATENIBHOCTh TaK Ha3bIBAEMOI'O
MPSIMOTO TIpaiiMepa COOTBETCTBOBAJIA MOCIEAOBATEIPHOCTH HAa 5°-KOHIIE LIETH, TOrAa KaKk OOpaTHBIN
npaiiMep 0OpaTHO KOMIUIEMEHTapeH IocienoBarelbHOoCTH Ha e€ 3’-koHue. Hampumep, ecnu
uHTepecyromuii Hac ydactok JIHK s3akanumBaercs mocienoBarenapHocThio 5 -AAGCTA-3%, To
oOpaTHBIN mpaiiMep OymeT WMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiitMepsl MOTIIH
y3HaTh HeoOxomumyro mnocienoBatenbHocTh JHK cmecs ans [P peakuun HarpeBaroT 1o
OIIpEAEIIEHHOW TEMIIEPATYPHI - TEMIIEPATYphl OT)KUTA MPAaNMEPOB. JTa TEMIIEpATypa PacCUUTHIBACTCS
nyreM npubaBieHUs K TeMmIepaType IUIaBlIeHHsd (TeMieparypa, OpH KOTOPOH IMPOUCXOIUT
pa3beIMHEHHEe JBYXIENOYeYHOH Moiekynasl mpaiimepa) 4°C  rpaayco. JHK-mommmepasa,

{ocyuecTBasromas permkarmio nntepecytoutero Hac yaacrka JJHK, ucmonb3yer mpaiiMep B KauecTBe
3aTpaBKM Ul Hauyala CHHTe3a. B pesynbTare NaHHOW peakluH IOJy4yaeTcs KOMHMsS HeoO0XOoauMon
nocnenoBarenbHoct JTHK.

Jist Toro, 4ToObl pazauuuTh nociegaoBatensHocTy JJHK, MOKHO HCnonbp30BaTh pecTpUKTa3hl —
(hepMeHTbI, KOTOpbIE Y3HAIOT U pa3pe3aroT CTPOro ONpeiesieHHbIE OCIeI0BaTENbHOCTH HYKICOTH OB
B JIHK (Tak Ha3piBaeMble caiiTel pectpukiun). Hampumep, pecrpukraza Pfull, y koropoii caiir
pectpukiu HeceT mocienoBatenbHocTh 5 -GCATC|G-3", npu peakidu ¢ TOCIeI0BATEIIbHOCTHIO

JIHK ©yner paspesath ee Ha jaBa (parMeHra, COAEpsKallde Ha KOHIAX IOCIEI0BATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B mpemiokeHHOH TOCIENOBAaTEIFHOCTH HYKJICOTHIOB 3aKOIMPOBaH MenTHX IuHOH 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOxoauMo momoOpare mpaidMepsl Ui aMIUIM(UKAIAN
HYKJICOTUJHON TIOCIIEOBATEIIEHOCTH, KOAMUPYIOIIEW MaHHBIM TENTHA, HAa4WHAs CO CTapT-KOJOHA
(ATG), u conepxameii cron-konoH (TGA, TAG, TAA). Ilomuute, 4To mpaiiMepsl JODKHBI OBITh
cienu(UIHBI U 00JIaAaTh MPUMEPHO OJMHAKOBOM TeMIIepaTypou IutaBieHus (pazmudaust He Oonee 2-4
°C). Temmnepatypa TuiaBieHusi paccuuthiBaercs mo popmyne: 2(A+T) + 4(G+C), rue OykBBI - 3TO



KOJIMYECTBO HYKJICOTHIOB KaXJ0ro TuIa. Pa3smep Kaxmoro mpaiimMepa IOJDKEH COCTaBisATh 15
HYKJICOTHUJIOB. 3alMIIUTE B OTBEACHHOE IOJIE€ MOJYYEHHBIE MpaliMephl B HAMpaBieHUU OT 5°- K 3’-
KOHIy B BH/€ IOCJIeI0BATEJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4HcCie
KOHIIEBBIX) U YKOKUTE TEMIIEPATypy UX IUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OTger:

[Tpsimoit mpaiimep: [X]

OGpartHsblit mpaiimep: [Y]

TemnepaTypa muasiaeHus npamoro npaiimepa: [2]°C

Temneparypa naasnenus ooparaoro npaiimepa: [K]°C

2. Tlonyuennbiii B mpeaplaymed yactu 3amanus [P mpomykT BcTpamBaeTcs B IUTa3MUIY s
CUHTE3UpOoBaHusl Oenka B Oakrepusix. BaM naHbl mociieoBaTeabHOCTU (CalThl PECTPUKLUM), IO
KOTOPBIM JIB€ PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
VKaXHUTe pa3Mep (parMeHTOB, KOTOPBIE IIOJIy4aTcs B pPe3yiabTaTe PEAKIUH PECTPUKIIUH,
MPOU3BEACHHON OSTUMHU pECTPUKTa3aMH [JJisl IUIA3MUJBI, COJEpKallel BCTaBKYy B MPaBUIBHOM
OPUEHTAIINH 1ICTIH.

Hindlll 5" - AJAGCCT - 3°

Scrl 5 - GCTTGAG|CTTT - 3

4500 n.H.

MeCTO BCTaBKU

4500 n.H.

@ npomoTop

OTBeT 3anMIINTE B OTBEJAEHHOE M0Jie B BHAE MOCJAeA0BATEIbHOCTH YUCEJ, PACOJNOKCHHBIX IO
BO3paCTaHUuIO U PasaeJeHHbIX OAUHOYHBIMH npoﬁenaMn.

Otser: [mM]

BoiOpaHHblii 0TBeT:

B oannom 3a0anuu 6am Heobxoo0umo npoanaiuzuposams gpazmeHm mekcma, noce

3HaHUU u ungopmayuu us
Meton nonumepaszHoit nienHoi peakuuu (I1L[P) B HacTosmee BpeMsi HMIUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBINIOE KOJWYECTBO KOMHN HHTEPECYIONMEH Hac TOCIIE;
o0ecreunBarOT HEOOJbIINE MOCIEIOBATEILHOCTH HYKJICOTHUIOB - MpaiiMepbl. Mx 1
JHK takum oOpa3zom, 4T0OBI TTOCIEIOBATEIHFHOCTh TaK HA3IBAEMOTO MPSIMOTO TIpa
LIENH, TOT/1a Kak oOpaTHBINA mpaiiMep 0oOpaTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIbHO
yuactok JIHK 3akanumBaercs mocnemoBaTenbHOcThi0 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaiiMepbl MOIJIH Yy3HATh HEOOXOAMMYIO IOCIEIOBATEINb
ONPEIETIEHHON TeMIEpaTypsl - TEMIIEPAaTypbl OTKUIa MpalMepoB. JTa TEMIEpaT
IUIaBJIeHU (TeMIleparypa, pu KOTOPOM MPOUCXOIUT pa3beANHEHHE BYXIIETIOUEYH:
OCYILIECTBISIIONIAsT PEerIMKanuio uHTepecyromero Hac ydactka JIHK, uncnonb3yer
pe3ysbTare JaHHON peakLUy MOoIydaeTcs KOMus He0OXOAMMOil 1oce10BaTeIbHOCT]
Hnst Toro, utoObl paznuuuth mocieaoBarenbHoctd JIHK, MoxHO wcmon



MeToa OLIeHKH
Cooeporcum
MeToa oLleHKH
Coodeporcum
MeToja OLIEeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmaue

paspe3aroT CTPOTO OINpeAesICHHbIE MmocaeaoBarenbHoCcTH HyKineoTu0B B JIHK (Tak
Pfull, y xoTtopoii caiiT pecTpuKIH HeceT mocienoBareabHOCTh 5 -GCATC | G-37, 1)
ce Ha JBa (parMeHTa, CoJACpIKaIIie Ha KOHIAxX mocaeaoBareiabHocT 5 -GCATC-3

1. B mpemioKeHHOM MOCIIe0BATEILHOCTH HYKJICOTUAOB 3aKOJUPOBAH TENTU ]I
noxoopaTh mpaiMepsl IS aMITUGUKAIUA HYKICOTHIHOM MMOCIIeI0BATEILHOCTH,
(ATG), u comepxameit crom-komon (TGA, TAG, TAA). [lomHHTe, YTO Mpaim
OJIMHAKOBOHM TeMIieparypoil miaBneHus (pazmuums He Oomnee 2-4 °C). Temmepat
4(G+C), rme OYKBBI - 3TO KOJHYECTBO HYKICOTHIOB Ka)J0ro Tuma. Pasmep k
3anumuTe B OTBEACHHOE IOJIC TMOJIyYEHHBIC MpaiiMepbl B HAMpaBIIEHUU OT 5’-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM YHCJIe KOHIEBBIX) U YKOKUTE TEMIIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBert:

I[Ipsamoii npaiimep: @ TCTGCTTATGTACAT

Ooparnsriii nmpaiimep: “# TTACTCTAGTCTTAT

TemnepaTypa nuasineHus npamoro npaiimepa: & 45°C

Temneparypa niasiaeHus obpartHoro npaiimepa: @ 42°C

2. [lomyuensslit B npenplayniei yactu 3aganus [P npoaykt BcTpanBaeTcs B mia:
[IOCJIEI0BATENbHOCTU (CAThl PECTPUKIIUM), 110 KOTOPBIM JIBE PECTPUKTA3bI (IHJC
OTBETE YKaXUTE pa3Mep (pparMeHTOB, KOTOpBIE MOJy4yaTcs B pe3yjbTaTe pPeakiHy
TUTa3MHUJIBI, CO/IEPIKAIIeH BCTABKY B IPABMIIBHOM OpUEHTALINH IICTIH.

Hindll1 5" - AJAGCCT - 3

Scrl 5 - GCTTGAG|CTTT - 3

MeCcTO BCTaBKKN

Scrl
4000 0

4500 n.H.

Scrl
2225 @ nrpomoTop

OTBer 3anMIIMTEe B OTBEJCHHOE II0JIe B BHAE MOCJIEI0BATEIbHOCTH YHCEJ
OMHOYHBLIMH NpodeIaMH.
Ortser: " 517 1775 2268

nl)ilBH.'thhlt‘ OTBETHI AJIsl: X

ATGTACATAAGCAGA

np&llill.lblll)lt‘ OTBETHI NJIAI: Y

TTACTCTAGTCTTAT

l'lpamml,m,le OTBETHI AJIsl: Z

40

[IpaBuibHbIE 0TBETHI AJ141: K

38



MeToj OlleHKH IIpaBuiibHbIE OTBETHI 1JIs1: M

Tounoe coomeemcmeue 517 1775 2268

2
u3 5 0ajl10oB

BONIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakum 06p330M BbI MOYKETE OLICHUTD ypOBeHL 3chpeccnn Ir¢Ha B K.]'IeTKe? KpaTKO OIIMNIIIUTE
HpPlHIII/IH OJHOI'0o U3 npezmaraeMblx METOA0B.
JauHbl  MeTO0M TeHETHIECKOH MOAN(PUKAIINE MOKHO TOOABHUTH K TOCIEI0BATEIBHOCTH HCCIIEAYEMOTO T'eHa
OTBET: MOCJIEI0BATENILHOCTD (iryopeciieHTHOro Oenka (Harmpumep GFP), uToObI pH €ro 3KCIPECCHH MOTydaeMblid
6es1ok uMen (uyopeciupyroiiuil yuactok. ITociie 061yueHus: CBETOM HYKHO#M JJTHHBI BOJTHBI
(COOTBETCTBYIOIIEMY MAKCHMYMY MOTJIOIIEHHS (DJIyOPECIUPYIOIEr0 YUaCTKa) MOKHO U3MEPUTh
EB (hiryopecueHIUIO B AMAa30HE, COOTBETCTBYIONIEM MAKCUMYMY M3IY4eHHs (hITyOPECIUPYIONMIETO YIacTKa:
- 4eM OHa OyzeT OO0JIbIle, TEM BBIIIC IKCIPECCHS T'CHA.

Bepubiit  [OtcyrcTByert]
OTBET

3
u3 5 6aj10B

BOIIPOC 12: 3ANPOC MHOT'OKPATHOI'O BBOJA MMPONYIMEHHOI'O TEKCTA

Buumamensno npouumaiime npeonodicennvle ppazmenmusl meKCma u paccmMompume puUCyHKuY, 3amem nepexooume K
BbINOJIHEHUIO 3A0AHULL.

BAKHO! B nannom 3aganum 0003HaYeHHUsI TeHOB JaHbI 3arJIABHBIMU OyKBAMH U KYPCUBOM, a HX 0eJIKOBBIX
NPOAYKTOB — NPSAMBIM IIPHUPTOM.

®parment 1. [lapasutnueckre pacTeHUs: — HKOJIOTUYECKAsl TPYIINa OPraHUu3MOB, IPUCIIOCOOUBIIUXCS
[oJIy4aTh HEOO0XOAMMblE HEOPraHMYECKHMEe M OpPraHWYEeCKHE BEIIeCTBA OT CBOUX XO3s5€B - JAPYIHX
pactenuii win rpu0oB. Mukonapasutusm (T.e. MapasuTHU3M Ha rpubax) MIMPOKO PaCHpPOCTPaHEH Yy
ramMeTo()UTOB MHOTUX CHOPOBBIX PACTEeHHUH, HO HEPEJIKO BCTpeuaeTcs U cpeau IBeTKoBbIX. C apyroi
CTOPOHBI NApa3uThl BHICIIMX PACTEHUN H3BECTHBI TOJBKO Cpelu ceMeHHBIX. I[Iponecc mornomeHnus
MUTATENbHBIX BEIIECTB Y MHOTUX Mapa3UTUYECKUX IIBETKOBBIX OCYILECTBISAETCS MPH IOMOIIH 0CO00Tr0
oprana - raycropuu. [Ipuuem y MHMKONapasuTOB rayCTOpUM He (OPMUPYIOTCS, a Y €AMHCTBEHHOTO
Ipe/ICTABUTENIS Apa3UTUIECKUX XBOWHBIX - Parasitaxus usta - oopa3syercst crieriuu4ecKkuil KOHTaKT ¢
| TPaxemIaMu X0351Ha, KOTOPBIM OJTHO3HAYHO HA3BaTh rayCTOPUEHN HEIB3S.

Jlig ycremHol peanu3aluy KU3HEHHOTO LUKJIA Mapa3UTUYECKUM pPACTEHUSM HEOOXOAMMO HailTh
CBOETO XO3sIMHA M YCTAHOBUTH C HUM KOHTaKT. Ha pucynke 1 mokasan nmpopoctok nosmwinku (Cuscuta
SP.), pacTymyii B HAaIPaBJICHUH CBOETO MOTEHIMAIBHOTO XO3SWHA, OPUCHTUPOM JUIS YErO SIBISIOTCS
BbIJIEJIIEMbIE XO3SMHOM BellecTBa - TepneHbl (A-B). Byksoil I' o6o3HaueHo apyroe «xo3sickoe»
COEIMHEHNE — CTPUTOJIaKTOH. BemiecTBa M3 3TOM rpynmbl OOBIYHO OTBEUAIOT 3a MPOIECCHI POCTa
pacTeHus-Xo3siMHa M (OpMHUpPOBaHME MM MHUKOpPHU3bl. OJHAKO CTPUTOJIAKTOHBI XO3sIMHA CIyXat
CTUMYJIOM JUIsSl TIPOpPACTaHHs CEMSIH Mapa3uTHYECKOTO IBETKOBOTO pactenus 3apasuxu (Orobanche
Sp.). BaxxHO OTMETHTH, YTO CTENECHB CIEM(PUIHOCTH B OTHOILICHUH X035I€B Y Pa3HBIX BHJIOB PACTCHUI-
Mapa3suToOB HEOJMHAKOBA, HANpHUMeEp, MOBWJIMKA OTIMYAETCS IIMPOKHUM KPYroM XO3si€B, TOTJa Kak
MHKomnapasutr noxabenbHuK (Monotropa hypopitys, cem. BepeckoBble) mnpuypoueH K TpuOam-
CUMOHMOHTaM €Ju.
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Pucynok 1. [Ipopactanue ceMsiH U YCTaHOBIICHUE [IEPBUYHOTO KOHTAKTA ¢ X031UHOM {3} y MOBHIMKH
{1} u 3apasuxu {2}. BykBamu 0003Ha4YCHBI BBIJICISCMbIC XO35MHOM BEIIECTBA, KOTOPHIC apa3uT
UCTIONIB3YEeT B Ka4eCTBe CUTHaNA. A - B-¢demnanapen, b - B-mupuen, B - a-nunen, ' — ctpuronakToH.
[losicHeHus - B TEKCTE

®parmenr 2. (mo Shimizu, Aoki, 2019)

OpauH U3 BaXXHEUIINX ATAMOB B )KU3HU PaCTEHUS-TIApa3uTa - 00pa3oBaHNE KOHTAKTA C XO3SIUHOM.
PaccmoTpuM, Kak 3TO MPOUCXOIUT, HA TIPUMEPE TMOBIIIMKH U €€ BO3MOYKHOTO X035MHA — KPAITUBBI.
CHayana napasuT 3aKpy4HBaeTCst BOKPYT CTeOsl X03siMHA. 3aTeM HaunHaeTcs (hOpMHUpOBaHHE
raycTOpuH, YTO HHAYLIUPYETCS CBETOM CHHETO U JIaIbHEr0 KpacHoro criektpa. Ha nmepBom starme
oOpa3zyercs aAre3uBHBINA AUCK (PUCYHOK 2, A), CIy>KaIluii JIsl IPUKPEIUICHUS Mapa3uTa K X03i1HY.
Baxxaoe 3HaueHHE MPHU ATOM UMEIOT 0COOBIE yUIMHEHHBIE KIETKU, KOTOPhIe (POPMHUPYIOTCS U3
MOBEPXHOCTHOTO CIIOSI, PACTIOJIOKEHHBIE HA KOHUMKAX TayCTOPHH MMapa3nuTa — MOUCKOBBIE «TU(BI,
BBIJICIISIONINE MEKTUHOBBIN “TieMeHT” (1111), MeKTUH MeTuiTpancdepassl (PMES) u
apabuHoranakraHoBbie Oenku (AGPS). Cnennansabie AGPS (attAGPS) CHHTE3HPYIOTCS X03IHHOM,
aKTUBAIMS WX SKCIPECCHH WHAYIHPYETCs mapa3utoM. Ha crnemyromem atamne «rudbu» pacTyr,
pa3aBuras KIETKH X035HMHa B TIOMCKAX MPOBOMAAIIEH CUCTEMBI, TayCTOPHUS TPOHUKAET BHYTPH (PUCYHOK
2, B). OToMy criocoOCTBYET BBIICICHUE TTAPA3UTOM CIIeU(PUIECKUX PepMEHTOB, MOIUDUITHPYIOIITUX
KJIETOYHBIC CTEHKH XO35IMHA, HAIIPUMEP, KCHIOTTTIOKAH-9HI0TPAHCTIIIOKO3MIa3bl/ ruapoassr (XTH).
Ha pucynke 2 (C) mpeacTaBiieH CIeIYIOIIHA Tall, U MOKa3aHa YKCIPECCUS TCHOB, CBS3aHHBIX C

Qg pepeHIIMPOBKON MPOBOISIINX IEMEHTOB KCHIIEMBbI U (PJ103MBI (HOPMUPYIOIIEHCS TayCTOPUH.
[TonckoBbIe «TH(BI», BCTYNas B KOHTAKT C TPOBOJISIICH CHCTEMON X03IWHA, HAYWHAIOT MPEBPAIIATHCS
B KJIETKU MPOBOSINNX TKaHel mapa3uta. Kinerku raycropuu skcrpeccupyroT red CLE41, npoaykT
kotoporo akTuBupyeT WOX4 u nogaepxusaet skcrpeccuio GSK3, 94To crmocoOCTByeT COXPaHSHHIO
KJIETOK MPE/IIECTBEHHUKOB MPOBOASIIUX JIEMEHTOB B HEAU(PPEepEeHIIMPOBAHHOM COCTOSIHUH.
CHmxenue ypoBHs dkcripeccuu CLE41, mpuBoaut k Hauany skcripeccuu BES1, namynmpyromniero
(G epeHIIMPOBKY 2JIEMEHTOB KCHIIEMBI TTapa3uTa. ITOT MPOIECC CIIOCOOCTBYET IKCIPECCHH

rera TED7, xapakTepHOTo Ui pa3BUBAIOIINXCS JIEMEHTOB KCHIIEMbl. B KOHEYHOM UTOTE KIETOYHAS
CTEHKA KJICTKH THU(BI CHIIbHO UCTOHYAETCS, B HEW TOSBIISIOTCS 1epopanuu, 1 00pa3yeTcs CKBO3ZHOE
COEIMHEHUE C DJIEMEHTAaMH KCHJIEMBbI X03suHa. Pa3BuTHe 371eMEeHTOB (h105MbI BUIOCTIEHU(DUIECKUI
poLecc.
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Pucynok 2. ®opmupoBanue raycropuu nosmiuku. A. Obpa3zoBanue ajaresuBHoro aucka. b. Cexkpeuus
(EepMEHTOB, YJaCTBYIOIIUX B MIEPECTPOIKE KIECTOYHBIX CTeHOK. C. DKCIpeccus TeHOB, CBSI3aHHAS C
nuddepeHnmanyen JIeMEHTOB MPOBOIAIICH CUCTEMBI. T - MPEIIIECTBEHHUK U 311 - 3pEJIbIi
MIPOBOISAIINN JIEMEHT KcuieMbl. [losicHenus - B Tekcre. Ha manHOM pucyHke 1 o0o3HadaeT
AKTHBAIIMIO DJIEMEHTA, a | - HHTHOUPOBaHUE.

B kaotcoom u3 npueedénnvix nusxnce 3adanuii evioepume BCE npasunvnvie éapuanmuot omeema. Kascowviii omeem
3anuwiume 6 CReyUAILHO OMBEOCHHOE NOJIe 8 6U0e NOCe008aAMENbHOCHU OYKE 6 andasumnom nopsaoke 6e3 3HaKoe
npenunanus u npooenos (pezucmp He ax3cen).

1. IlpounTaiiTe pparMeHT 1 ¥ BLIOEPUTE BePHbIE YTBEPKICHUS.

a. I[J'Iﬂ HOpMaﬂbHOﬁ KUBHCACATCIbHOCTH BCEM PACTCHUAM-TIapa3uTaM HGO6XOI[I/IMO TCCHOC BSaHMOHeﬁCTBHe C X035 IMHOM
b. Bce mapasutnueckue 1BETKOBBIE PACTEHHs 00pa3yloT rayCToOpuu

c. l'ameToduThl HEKOTOPBIX MOXOBHIHBIX PACTEHHUI MAPA3UTUPYIOT Ha rpudax

d. ITapazuTHueckue pacTeHHsI BCTPEYAIOTCS CPEAH TOJI0CEMEHHBIX

Ortser: [K]

2. IIpounraiite ¢pparment 1, paccMoTpuTe PUCYHOK 1 M BbIOEpHTE BepHbIE YTBEPKICHHUS.

a. Cpety CUTHAJIBHBIX MOJICKYJT, HCTIOJIb3YEMbIX NApasUTHYSCKUMH PACTCHHUAMH, IPUCYTCTBYIOT UKINYECKHE COSTUHCHHUS
b. CTpHTroNnakTOHBI HMEIOT OTPAaHHYCHHBIH pagiyc pacpOCTPaHEHUS, TOITOMY CEMEHA 3apa3iXH IPOPACTAIOT TOJIBKO MPH
OUYEeHb TECHOM KOHTAaKTE C KOPHEM XO3sIMHA

¢. CurHaspHbIC TEPICHBI, HA KOTOPHIC PEarupyoT Mapa3uThl, BHIACSIFOTCS B OCHOBHOM OpraHaMU MOOEroBOM CHCTEMBI
X03s1uHa

d. CemeHa napa3suTHUECKHX PACTEHHUIl IPOPACTAIOT TOJIBLKO MPU HAIMYNH HETMIOCPEICTBEHHOTO KOHTAKTA C TKaHSIMHU
X03suHa

Ortser: [mM]

3. ITpounraiite ¢parmMeHT 2 U BHIOEPHTE BEPHbIE YTBEP/KACHMS:

a. B obecrieueHny mpuKperuieHns: y4acTBYIOT ()epMEHTHI, BEIpabaThiBaeMble KIIETKaMH aJIr€3MOHHOTO JIHCKa

b. Kitetku, npeBpamiaroniecst B HOUCKOBBIE I'(bI, 00pa3yloTcs 13 NapeHXHUMBI

c. [IpoHNKHOBEHHIO TayCTOPUH CIIOCOOCTBYET pa3MsATYeHUE KIETOYHBIX CTEHOK XO35MHA I10/1 IeiicTBHEM ()epMEHTOB,
BbIpa0daThIBAEMbIX KJIIETKAMHU CaMOT'0 X03MHA IPH UX CTUMYJINPOBAHUH apasuToOM

d. Axre3un mapasura crocoOCTBYIOT KaK XMMUYECKHE, TaK U pu3mdecKue (hakTOphI

Ortser: [n]

4. Onupasicb Ha HH(OPMAaLHUI0, NPUBEJAEHHYIO BO parMeHTe 2 M HA PUCYHKe 2, BLIGEpUTE NPaBUJIbHBIE
yYTBep:KIeHUsI, XapaKTepu3ylolue npoiecc 00pa3oBaHus NPOBOISIIIMX TKAHEH Mapa3uTa:

a. Camxenue ypoBHs 3kcnpeccun GSK3 npusoaut k cunrezy BES1

b. Korna camkaercst ypoeHb skcnpeccunt WOX4, HaunHaeTcst nporecc uddepeHInpoBKH MTPOBOASAIINX JIEMEHTOB
c. AGPs HakamIMBarOTCs B KJIETOUYHBIX CTEHKaX KaK MOBHUIIMKH, TAK U KPAIHUBbI

d. C Havanom au¢dpepeHINpOBKH IPOBOISIINX KCHIIEMBI, ypoBeHb dkcnipeccun TED7 nosblmaercst

Ortser: [p]



5. Mcnoab3yst MH(GOPMAIUIO, TPUBEIEHHYI0 B TEKCTOBBIX parMeHTax U Ha PUCYHKaX, a Tak:ke Bauu 3Hanus,
BbI0epHTEe BepHbIe YTBEeP:KACHUS:

a. ®epMmenTsl, Takue Kak X TH, crocoOCTBYIOT MepECTPOiiKe KICTOYHON CTEHKH XO0351WHA

b. Cuscuta - cTeb6i1eBoit 06IUTaTHBIM TTApa3UT

c. TparCHOPT BOZBI M@Ky APA3UTOM U XO3SIMHOM OCYIIECTBIIICTCS TOJIBKO 10 MEPTBBIM KIIETKaM, a aCCHMILUISATOB - TI0

KUBBIM

d. HHmaﬁHHKH, pacTymue Ha KOpe€ AC€PEBLEB, ABIAIOTCSA MapasuTaMu

Ortser: [X]

BbIOpaHHbIii 0TBeT:

Brumamensro npoyumaiime npednoscennvle ppazmenmol meKCma u paccmompume PUCyHKU, 3amem
BAKHO! B nannom 3ajanum 0003HaYeHHsI TeHOB JaHbI 3arJIaBHBIMU OYyKBAaMHU U KYPCUBOM, a

®parment 1. [lapasutnueckue pacTeHHs — OKOJOTMYECKas TIpylma opral
HEOPTraHMYECKUE U OPTraHUYECKHE BEIIECTBA OT CBOMX XO35I€B - IPYI'HX PacTEHUH U
MIMPOKO PACHPOCTPAHEH y TaMETO(PHUTOB MHOTHX CIIOPOBBIX PACTCHHH, HO HEpen
Mapa3uThl BBHICIINX PACTEHUH M3BECTHBI TOJBKO Cpelu ceMeHHBIX. IIpomecc moric
[IBETKOBBIX OCYIIECTBIIIETCS MpPU IOMOIIM OCO0OTro opraHa - raycropuu. [lpuu
€IIMHCTBEHHOTO IMPECTABUTENS Mapa3uTUYCCKUX XBOMHBIX - Parasitaxus usta - o0y
KOTOPBIN OJJHO3HAYHO HA3BaTh rayCTOPHEN HEJb3sl.

Jisi ycrnemHoi peanu3aniy KU3HEHHOTO IUKJIA Tapa3UTHUYECKUM PACTECHHUSM Hi
koHTakT. Ha pucynke 1 moka3an mpopoctok mnoswiuku (Cuscuta sSp.), pacry
OPUEHTUPOM ISl YETO SIBIISFOTCS BBIACIEMbBIE XO3IMHOM BEIIECTBA - TePIEHBI (A-E
— CTpUTOJIaKTOH. BemiecTBa u3 3TOW TIpynmbl OOBIYHO OTBEYAIOT 32 IPOLECCHI P
O/HaKO CTPHUTOJIAKTOHBI XO35IMHA CITY)KaT CTUMYJIOM ISl TIPOPACTaHUsI CEMSH Tap
Sp.). BaxxHO OTMETHTB, YTO CTENEHb CHCHU(PUIHOCTH B OTHOIICHUU XO35CB Yy a3l
MOBHJIMKA OTIMYACTCS IIMPOKUM KPYTOM XO035€B, TOTIa KaK MUKOTApa3uT MOIbENbE
rpubaM-cUMOUOHTaM EJIH.

PI/ICYHOK 1. HpOpaCTaHI/IC CCMAH U YCTAHOBJICHUC IICPBUYIHOI'O KOHTAKTA C XO3HUHON
0003HaYECHEI BBIICIISIEMBIC X034MHOM BCIICCTBA, KOTOPEIC MapasuT UCIIOJIB3YECT B KAy
IIMHCH, - CTPUT'OJIAKTOH. IlosicHeHus - B TEKCTE

®parment 2. (mo Shimizu, Aoki, 2019)

OnvH U3 BaKHEHIINX 3TANoB B )KU3HU pPAaCTeHUsA-TIapa3uTa - 00pa3oBaHHe KOHTAKTa
IIpUMEpPE MOBWIMKHU U €€ BO3MOXKHOI'0 X035IMHa — KpanuBel. CHavasa napa3ut 3aKpy
(bopMHpOBaHKE TAyCTOPUH, YTO HHIYLIUPYETCS CBETOM CHHET0 M JAJIbHETO KPAaCHOT«
(pucyHOK 2, A), CITy)Kauuii Ui MPUKPETUICHHS TTapa3uTa K X03suHy. BakHoe 3Have
KOTOpBbIE (POPMUPYIOTCS U3 OBEPXHOCTHOTO CJI0S, PACIOJI0KEHHbBIE HA KOHYHMKAX T'a
MEKTHHOBBIH “rieMeHT” (IT11), MeKTuH MeTuntpancdepassl (PMES) u apaObuHoranakre
CHUHTE3UPYIOTCS XO35IMHOM, aKTUBALUA UX SKCIIPECCUN MHAYLUPYETCS napa3utoMm. H



XO03sIMHA B TIOMCKaX MPOBOJISIIEH CHCTEMBI, TayCTOPHSI IPOHUKAET BHYTPh (PHCYHOK
cenn(puIeckux GepMeHTOB, MOIUPUIIPYIONINX KIETOUHbIE CTCHKH X035IMHA, HaII|
(XTH).

Ha pucynke 2 (C) npeacTasiieH cleIyromui 3Tal, U IoKa3aHa SKCIPECCUs TEHOB, Cl
KCUJIeMBbI U (hJ103MBI PopMHUpYIOLIecs: TaycTopuu. [10MCKOBBIE «TU(BI», BCTYIIAS B 1
MPEeBpaIaThCs B KJISTKH MPOBOAAIINX TKaHeW napaszuta. KineTku raycTopun sKcrpe
aktuBupyetT WOX4 u noanepxkuBaet dKkcrpeccuto GSK3, 9To crnocoOCTBYET CoXpaH¢
B Heaud depeHrpoBaHHOM cocTosiHIH. CHIbkeHne ypoBHs 3kcrpeccuu CLE4L, pr
T PepeHITMPOBKY JIEMEHTOB KCHIIEMbI TIapa3uTa. ITOT MPOIIECC CIIOCOOCTBYET JK(
HJIEMEHTOB KCHJIEMBl. B KOHEYHOM HTOTe KJIETOYHAsI CTEHKA KJIETKU TU(bBI CUIIBHO Ui

CKBO3HO€ COCIHMHCHHUE C JJICMECHTAaMH KCHJICMbI X03s1HA. Pa3zButne snemMeHTOB (1).]103
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Pucynok 2. ®opmupoBanue rayctopur noBwimkn. A. OOpazoBaHue ailre3UBHOTO Ik
MepecTpoiike KIeTouHbIX cTeHOK. C. DKcmpeccus reHoB, cBa3aHHas ¢ AuddepeHima
MPELIECTBEHHUK U 311 - 3pebli IPOBOAAIIUI 3JIeMEHT KcuiieMbl. [losicHeHus - B Tel
JJIEMEHTa, a | - UHTHOUPOBAHUE.

B kascoom u3 npueedénnvix nusnce 3aoanuii evivepume BCE npasunvnwvie eéapuanmor omeema. K
nocnedosamenvHocmu 0yKe é angasumnom nopaoke 6e3 3HaK08 NPEnUHAHUA U npodenoe (pecuc

1. IlpounTaiite pparMenT 1 1 BoIGEPUTE BePHBIE YTBEPKIECHHUS.

a. J{ns HopManTbHOM JKM3HENIeSITeNIbHOCTH BCEM PACTCHHUSIM-TIapa3iuTaM HeOOX0AUMO TECHOE B3aHMO/IC
b. Bce mapasutiyeckue BETKOBBIC PACTCHUS 00Pa3yrOT rayCTopuu

c. 'ameToduThl HEKOTOPBIX MOXOBUIHBIX PACTEHUI APa3UTHPYIOT Ha rpudax

d. [TapasuTndeckue pacTeHUs! BCTPEUAOTCS CPEM TOJIOCEMEHHBIX

Orser: & ad

2. IIpouuraiite ¢pparment 1, paccMoTpuTe pUCYHOK 1 M BHIOEpHTE BepHbIE YTBEPKIECHHUS.

a. Cpeny CHTHAJIBHBIX MOJIEKYJI, HCIIOJIB3yEMbIX Mapa3uTHYSCKUMH PACTCHUSIMH, IPUCYTCTBYIOT IIHK!
b. CTpHTroNakTOHbI IMEIOT OTPaHUYCHHBIH paliyc pacpOCTPaHSHHUs], II0ITOMY CEMEHA 3apa3snuXH HPC
c. CHrHaITbHBIC TEPIICHBI, Ha KOTOPBIC PEarkpyroT Mapa3uThl, BBIACISIOTCS B OCHOBHOM OpPraHaMH IOl
d. CeMeHa apa3sUTHYECKUX PACTEHHH MPOPACTAIOT TOJNBKO NPH HATMYHH HETIOCPEACTBEHHOIO KOHTA]
Ortser: " abc

3. ITpouuraiite pparMeHT 2 U BIGEPUTE BEPHbIE YTBEPHKICHHA:

a. B obecnieueHnn NpuKpEIUIEHNsT YYACTBYIOT (PePMEHTHI, BBIPAOATHIBAEMBIE KIIETKAMH aJ[T€3HOHHOTC
b. Kitetku, npeBpanaronecs: B HOUCKOBbIE TU(bI, 00pa3yrOTCst U3 TapEHXUMBbI

¢. [IpOHUKHOBEHHUIO TayCTOPUH CIIOCOOCTBYET pa3MsIrdeHHe KIETOYHBIX CTEHOK XO35MHA MO ICHCTBI
CTUMYJIUPOBAHUH MAPA3UTOM

d. Anaresun napasura cocoOCTBYIOT KaK XUMHUYECKHE, TaK U (u3ndeckue GakTopbl

Ortser: "' ad

4. Onupasicb Ha HH(OPMAaLHUIO, NPUBEAEHHYIO BO pparMeHTe 2 U Ha PUCYHKe 2, BbIGEpUTE Mpat
NPOBOASIIINX TKAHEH Mmapa3ura:

a. Camxenne ypoBHs akcripeccunt GSK3 mpuBoant x cuaTesy BESI

b. Korga camxkaetcs yposeHs sxcnpeccnn WOX4, HaunHaeTcs npornecc anhdhepeHIINpOBKI IPOBOIS
c. AGPs HakannuBaroTcs B KJIETOUHBIX CTCHKAaX KaK MOBUIMKH, TaK U KPAIIUBEI

d. C nHauasnoM g QepeHIMpOBKY IPOBOANINX KCHIEMBI, ypoBeHb dKkcrpeccu TED7 moBsimiaercst



Orser: & bed

5. Ucnioab3yst HHGOPMAIUK, TPUBEIEHHYI0 B TEKCTOBBIX ()parMeHTaX H HA PUCYHKAX, 2 TAKIKe
a. ®epmenTsl, Takue kak X TH, crmocoOCTBYIOT IEpeCcTPOKe KIETOUHON CTEHKH XO35MHA

b. Cuscuta - cre6eBoii OOIHraTHBIIH TTAPA3HT

c. TpaHCTIOPT BOIIBI MEXY MAPA3UTOM M XO3IWHOM OCYIIECTBIISETCS TOIBKO MO MEPTBBIM KJIIETKAM, a
d. JIummafiHuKy, pacTymnie Ha KOpe JepeBheB, ABISIOTCS Mapa3uTaMu

Orser: @ abc
MeToa OLlEeHKH IIpaBuabHbIe 0TBETHI 11 K
Tounoe coomsemcmsue acd
MeToj OleHKH [IpaBUJIbHBIE OTBETHI JIsI: M
Tounoe coomeemcmeue abc
MeToj OleHKH [IpaBUJIbHBIE OTBETHI JIsI: N
Tounoe coomeemcmeue ad
MeTo/ OLIEeHKH IIpaBujibHbIE OTBETHI AJIs1: P
Tounoe coomeéemcmeue abcd
MeToj OlEeHKH [IpaBUJILHBIE OTBETHI [JIsI: X
Tounoe coomeemcmeue ab
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BOIIPOC 13: 3ANPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOTIO TEKCTA

VY cymuaThIX rpuOOB (aCKOMHIIETOB) BCE CIIOPBI, 0Opas3yrolecs B pe3yibTaTe Meio3a U3 0HOM U ToM
e TUTIIIONTHON KIIETKHU, OCTAOTCS B 0011el 000104ke — cymke. [Ipu 3TOM CTpoeHHe CyMOK Y pa3HbIX
aCKOMMIIETOB Pa3HOE. Y HEKOTOPHIX BUJIOB BCE CIIOPHI B CYMKE PACIOJIOKEHBI B OHY JINHUIO, B
CTPOTOM COOTBETCTBUH C MOPSIIKOM pacxoskaenust xpomatu (I-e u l1-e nenenue meitosa
OPHEHTUPOBAHBI y 3TOro rpuda oanHakoBo). Kak OyayT BEIMISAAETh CyMKH, €CIIM UCXOIHBIN TUTUION]T

661 reteposuroroii f.f,? TIpeanonoxum, uro annens f; o6ecneunsaer popmuposanue oxpyrioit

criopsl, a amnens f, — kybudeckoii. 3amonanTe TabMIry. B 0TBETAX HCIONB3YiiTe ClIETyIOIIHE
0003HaueHHS: OKpyTIas cropa — R, kyonueckas criopa — S. DeHOTUTIBI pa3HBIX CIIOP HE pa3zemsiTe
npoOeaMu WK 3HaKaMu npenuHanus (npumMep: RS). B mocnennem 3aganun 3anuinmmTe BAPUAHTHI
pAacIioNIOKEHMs KJIIETOK B CyMKe, He pa3zessis HX MpoOesiaMu, a caMi CyMKH OTIEIUTE IPYT OT Apyra
OJIMHOYHBIM ITPOOEIIOM.

| KoanuecTBO KJIETOK B CYMKE [t]
[TnonaHOCTH Kaka0¥ 13 HUX (N MM 2N) vl
Cpenu HEX: KOJIMYECTBO KJIETOK, HECYIIUX [u]
annens f;
KOJIMYECTBO KJIETOK, HECYIIUX [K]
annens f,
N300pasuTe pacnonokeHne KIETOK B CYMKE, €CIT | TPEThsl KJIETKA CIpaBa OKpyTJiast [a]
U3BECTHO, YTO: TPEThs KJIETKA CIpaBa [r]




‘ KyOudeckas

BI‘;IHI/H_HI/ITG BCC BO3MOJXHBIC BapI/IaHTbI CyMOK, CCJIn B OI[HOf/i n3 XpOMaTI/IIL B
VICXOJTHOM JTLIOMIHOM KIeTke Tpom3onnia myramnus f; — f,

O]

Briopannblii 0TBET: Y cymyartbIx rpuOOB (aCKOMHIIETOB) BCE CIIOPBI, 00pa3yIOIIHeECs B PE3YJIbTaTe MEH
o0mieit o6oouke — cymke. [Ipu 3TOM CTpoeHHE CYMOK Y pa3HBbIX aCKOMHIIETOB Pa3l
B OJIHY JIMHHUIO, B CTPOTOM COOTBETCTBHH C MOPSIIKOM pacxoskaeHust xpomatuy (I-e

oauHaKoBo). Kak OyayT BBITTISAETH CYMKH, €CIM UCXOAHBIN TUIITON]] OBLI reTepo3

dopMupoBaHKE OKPYIIIOi CHIOPEI, a amnens f, — Kybudeckoii. 3anonauTe TA6IMILY. |
okpyrnas cnopa — R, kybudeckas cropa — S. @EHOTHITBI pa3HBIX CIIOP HE Pa3IeIisii
MOCTICTHEM 3aJIaHUH 3alUIINTE BAPUAHTHI PACIIOIOKEHUS KJIETOK B CyMKe, HE pa3]l

OJIMHOYHBIM MPOOEIIOM.

KomndecTBO KI€TOK B CYMKC

[TnonaHOCT KaXKA0# U3 HUX (N Wi 2N)

Cpenu HuX:

KOJINYCCTBO KIJIC

f.

KOJINYCCTBO KIJIC

f,

N300pa3ute pacnonoxkeHue KIETOK B CyMKE, €CIM U3BECTHO,
4TO:

TPEThs KJIETKA C

TPEThS KJIETKA C

KJICTKEC IMpOoU3oIIa MyTauusa f1 — fz

BeinmumuTe Bce BO3MOXKHEIC BAapHUaHTBI CYMOK, €CJIM B OﬂHOﬁ U3 XpoMaTua B U

MeToa OLleHKH IIpaBuabHBIE OTBETHI 1JIs: t
Tounoe coomsemcmaue 4

MeTo OLIeHKH IIpaBUIbLHBIC OTBETHI IJISI: Y
Tounoe coomseemcmsue 1n

Tounoe coomsemcmsue n

MeToa OLleHKH IIpaBu/bHBIE OTBETHI JJISA: U
Tounoe coomsemcmaue 2

MeTox OlIeHKH IIpaBuabHBIE OTBETHI AJIs: K
Tounoe coomeemcmsue 2

MeTox OLIEHKH IIpaBubHBIE OTBETHI JJISA:
Tounoe coomeemcmeue SSRR

MeTo/ OLlEHKH [IpaBuJbHBIE OTBETHI IS I'
Tounoe coomeemcmeue RRSS

MeToa OLleHKH IIpaBUIbHBIE OTBETHI JJIS: j



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue
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: DOCCE

RSSS SRSS SSRS SSSR
RSSS SRSS SSSR SSRS
RSSS SSRS SRSS SSSR
RSSS SSRS SSSR SRSS
RSSS SSSR SRSS SSRS
RSSS SSSR SSRS SRSS
SRSS RSSS SSRS SSSR
SRSS RSSS SSSR SSRS
SRSS SSRS RSSS SSSR
SRSS SSRS SSSR RSSS
SRSS SSSR RSSS SSRS
SRSS SSSR SSRS RSSS
SSRS SRSS RSSS SSSR
SSRS SRSS SSSR RSSS
SSRS RSSS SRSS SSSR
SSRS RSSS SSSR SRSS
SSRS SSSR RSSS SRSS
SSRS SSSR SRSS RSSS
SSSR SSRS SRSS RSSS
SSSR SSRS RSSS SRSS
SSSR SRSS SSRS RSSS
SSSR SRSS RSSS SSRS
SSSR RSSS SSRS SRSS
SSSR RSSS SRSS SSRS
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[Hatime paszeepHymsbili omeem. Ucnonb3yiime A51s1 omeema crneyuasbHO omeedeHHoe roJie.
B coBpemeHHOW BMOTEXHOMOIMYECKON MPOMBILLIMEHHOCTU MPUMEHSAIOT pasnuyHble CUCTEMbI AnA
Nony4YeHns LeneBoro pekoMBUHaAHTHOrO Gerka, UCMoMNb3yeMOoro B U3roTOBMIEHUN NEKAPCTBEHHbIX
npenapatoB. OQHOM K3 TakUX CUCTEM SIBNAETCA KynbTypa pacTUTErNbHbIX KrneTok. OnuwuTte
MPOLLEeCC NONyYEHNUs KNETOYHON CUCTEMbI OISt CUHTE3a PeKOMOVHaHTHOro 6enka Ha OCHOBE KIETOK
pacteHuin. OueHnTe, KakuMu JOCTOMHCTBaMM U HeocTaTkaMu obnagaeT AaHHas cuctema.

Harneii 1. st momydeHHs: KyJIbTypbl PaCTHUTENBHBIX KIETOK CIIEyeT B3STh KyCOUEK )KUBOW TKaHU PacTeHUs, K
OTBET:  NpHUMeEpY MapPEHXUMBI KOPbI, ¥ TIOMECTUTDH Ha IIUTATEIbHYIO CPEy , COJEPIKaIlyI0 HE0OX0AMMBbIe
MU TaTeIbHBIE BENIECTBA M TOPMOH IIUTOKWHHH JUIS CTUMYJISLINHK IeIeHHs KieToK. [Ipu nomyuennu
KJIETOYHOM KYJIBTYPHI B IOCTATOYHOM KOJMYECTBE CIIEAyeT JOOABUTh ayKCUH JUISI TOTO, YTOOBI KyJIbTYpa

nepecTaja MHTCHCUBHO JCIIUTHCA U HaYaJla HapaluBaTh 6I/IOMaCCy.

2. T'en neneBoro Oenka cieayeT MOoIUGUIIMPOBATh: JOOABUTH CUTHAIBHYIO MTOCIE0BATEILHOCTD,

HEO0OXOIUMYIO JIJISl €T0 CEKPELMy HApYKY JJIsl TIOCTIeIYIONIETO U3BSITHS U UCTIOJB30BaHMs, a TAKKE

COOTBETCTBYIOIIME PACTEHUSAM PETYJIATOPHBIE YUACTKH, TAKUE KaK IIPOMOTOP, TEPMUHATOP U T.1.

3. flanee cnepyet reHeTUYECKM MOANDULIMPOBATL Ky/abTypy KIE€TOK, BCTPOUB B Hee

MOAMDULIMPOBAHHBIA TeH LieneBoro Heska (Hanpumep ¢ nomouwbto Ti-nnasmuasl arpobaktepui,

B KOTOPYIO BCTPOEH HYXHbIV reH). s onpeseneHns ycnewHOoCTU TpaHcayKuum credyet

,D,O6aBI/ITb K nnasmMunae HeKOTopble CENEKTUBHbIE MapKeEPbI MO KOTOPbIM MOXHO OonpeaennTb

npowia an TpaHcaykuma (Hanpumep reH GFP) n nepeceatb knetku, TpaHCAYKLMA KOTOPbIX

NpoLU/ia YCreLHo, Ha HOBYHO MUTaTeNbHYO cpedy. Takum 06pa3oM Mbl MOJYUYUM CUCTEMY ANA

CMHTEe3a LieneBoro beska.



JocTonHCTBa A@aHHOWM CMCTEMbI B TOM, YTO MCMOJIb30BaHME 3yKapuoTUUYECKMX OpraHM3MoB
NMO3BONISIET TPATUTb MEHbLLE PeCYpCoB AN MoAMbUKaLIMK reHa LieneBoro beska , KpOMe TOro
pactuTesbHble KJETKM HAMHOrO MeHee TpeboBaTeslbHbl K COCTaBy MUTaTeNbHOW Cpedbl, YeM
XMBOTHbIE U CUHTE3 LieneBoro 6enka B HUX NOWAET HbicTpee 3a cyeT Hosee BbICTPOro
HakonieHusa 6uomacchl nytem GOTOCMHTE3a. B TO cucTeMa MMeeT HefOCTaTKK; B CBA3N C
HaMUMEM KNETOYHOW CTEHKWU M3BATb LieneBon 6enoK U3 KyabTypbl HbIBAaET CAOXHO, Cpeaa,
HeobxoaMMas AN pacTeHW TpebyeT HosbLUMX 3aTpaT , YUeM cpeda Ans baktepuir. He Bcerga

YCMeLHO NPOXOANUT TPAHCAYKLMS.

Bepupnii  [OtcyTcTBYyeT]
OTBET
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BOIIPOC 15: 3CCE

IIpencrasiiennsie ¢poTorpaduyn HWIIIOCTPUPYIOT HCIIOIb30BaHHE PAa3JIHYHBIX TEXHOJOTHH M METOIMK
JJISl U3yYeHHNsl CTPOEHHUs PeNPOAYKTHBHBIX OPraHOB pacTeHus. BoInoiHUTe 3a1aHNs, 3aICaB OTBETHI
B CIIEIIMAJILHO OTBeAEHHOE 0T,

T

1. YeranoBuTe cooTBeTcTBHE MeKIY oTOrpadgusiMu, yBeInIUuTeIHLHBIMUA NPUOOPAMHU U METOIUKAMH,
KOTOpbIe HCI0JIb30BAJINCH MPU NMOJTYYeHUH JAHHBIX H300paskeHHil. 3aNMIINTe KaKA0e MoJTy4eHHoe
COOTBETCTBHE B MoJie AJsl 0TBeTa B BuIe X - Y - Z, rae X - 0ykBeHHOoe 0003HaYeHne H300paxkeHus, Y -
HOMep npudopa (apadckasi uugpa), Z - Homep MeToauku (pumckas muppa). BHUMAHUE! Onun u3
NpuOOPOB U OHA U3 METOIMK — JIHMIIHHE!

VBeInuuTeIbHBIC HpI/I60pI>II I/ICHOJ'II)SYGMBIC MCTOJAHKU:




1. TIpocBeunBaromuii 3MEKTPOHHBIH I. OxpamBanue QayopecieHTHBIM KpacHTeIeM

MHKPOCKOII

2. CBETOBOI MHKPOCKOI Il. Hanbuienue 3oota (Xpoma, najuiaams...) Ha
TTOBEPXHOCTH 00BEKTA

3. Cxanupyrommii snexktponnsiid Mukpockon | I1. O6paboTka npenapaTta KpacuTesieM, OKPaIIMBAIOIINM
XpOMaTHH

4. ®nyopeceHTHBIN (KOHPOKAITHHBIN) IV. Ucnonp30Banre KOHTPACTUPOBAHUS 0€3 OKPACKH

CBETOBOW MHKPOCKOII

5. CrepeockonmuiecKkuiit MUKPOCKOIT V. HccnenoBaHnne KUBBIX MaKpOOOBEKTOB

(6uHOKYIISID)
V1. U3roToBnenue ynpTpaTOHKUX Cpe30B oOpasia,
3aKJTFOYEHHOTO B ATIOKCHIHYIO CMOITY

2. K xakomy 0T/esy OTHOCSITCS PacTeHus, 00pa3yoiine CTPYKTYpbl, IPUBeIeHHbIE HA H300pakeHUsAX?
Ilo xakuM npu3HaAKaM, BUAMMBIM Ha (oTorpadusix, Bel 310 ycTanoBuan?
3. Ha pucynke B n3o0pa:keHa reHepaTuBHasi CTPYKTYpa, XapaKTepHas JJisl IpeIcTaBUTeIeil 0THOr0 U3
OT/IeJIOB BBICIIMX PACTEHHUI, HEMOCPEACTBEHHO YYACTBYIOIIAS B OIJIOAOTBOPeHuH. Onumure
NPUHOMNIHAIbHbIE 0CO0eHHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHUs, TePeYHCJINTe Bce TeHepaTHBHbIE
CTPYKTYPbI, IPUHAMAOIIHE YYACTHE B 3TOM Ipolecce, a TAK:Ke Te CTPYKTYPbl, KOTOpbIe 00pa3yroTcest
W3 HUX I10CJIe OII0AO0TBOPEHHMS.
Hannerit  1.A-1- I
oTBeT:  B-2- |||
B-4- IV
r-1- Vi
a-5-V
2. ITokpbITOCEMEHHBIE, TI0 HAJTMYHUIO 3apOBILIIEBOr0 Melka Ha (hororpaduu b, mo xapakrepHoit
IUTA TUTIOoZ1a CTPpYKType Ha (otorpadun J|
3. B pe3ynbpTare MEHOTHYECKOTO JCTICHNsI MATEPUHCKON KIIETKU 00pa3yroTcs 4 rarionuaHbIX
KJIETKH , 3 U3 KOTOPBIX OTMHPAIOT, a OCTABIIASCS, JEJISICh MUTO30M 00pa3yeT BOCMUSACPHBIN
3apOJBIIEBBIA MEIIOK, 2 EHTPAJIbHBIX sIpa KOTOPOTO CIMBAIOTCA, 00pa3ys AUIUIOUIHYIO
HEHTPAIBLHYIO KJIETKY 3apobliieBoro Menika. OcTraibHbIe sipa JaroT SHIEKIETKY, 2 KIETKH
CHUHEPTUbl U 3 KIETKU aHTHUIIO/bI. Uepe3 MUKpPOIIIIE B 3apOIbIIICBHI MEIIOK MPOHUKAIOT
CHEPMHH, OJMH U3 KOTOPBIX OIJIOAOTBOPSIET SIHLEKIETKY, 00pa3ysl 3UroTy u3 KOTOpOM pa3BUBAETCS
3apO/IbIIlL, IPYTOM CIMBAETCS C UEHTPAIbHOMN KJIETKOM 3apOAbIIEBOr0 MEIIKA, U3 KOTOPOU
BITOCJIEZICTBUM 00pa3yeTcsl TPUILUIOUIHBIN SHAOCIEPM.
Bepuprii  [OtcyrcTBYyeT]
OTBET
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BOIIPOC 16: 3AIIPOC ®AMJIA

VYBaxkaeMblil y9acTHHK!
J171st cBOETO CHIOKOMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
m 1. Cronmpyiite oTBETHI B (haiin word;

2. He 3a0ynpTe yKa3aTh OJOK 3aaHUS © HOMEp BOTIPOCa;



3. Ins coxpanenuns Haxmure "®@aiin" - Coxpanuts kak - Kommnstotep - O630p - Pabouwnii cTos - Ha3BaTh JOKyMEHT
CBOUWM JIOTHHOM, Hampumep: "o0l1234567" - Beiopats popmat PDF.

HU B KOEM CJIYYHAE HE YKA3BIBATH B HA3BBAHUUN JIOKYMEHTA WJIN B CAMOM JJOKYMEHTE ®HO!
OTBET IIPUHUMAETCA TOJIbBKO B ®OPMATE PDF.

Kpowme Toro, pexomMeHayeM mpoayOarpoBaThs Gaiii B 4aT mpoOKTOPY.

Hannerit otet: [Huuero He qano|



