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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: ' (.

Meuiku ¢ NieHUuYHONH MYKOH

Bepnsie otBeTsI: L4 b,

m Menku KoeHHbIX 3epeH

4 C.

Meliku BsUICHBIX aOpUKOCOB

_F'Id.

Meuiku ¢ NieHuYHON MyKOH

0
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BOIIPOC 2: 3ANPOC HECKOJIBKUX OTBETOB

Bei6epute BCE npaBuiibHbIE OTBETHI.
Kakne n3 HIKenepeuncIeHHBIX ONOJIOIMIECKUX MOJIEKYT COJEPKaT B CBOEM COCTaBe cepy?

Jlannbie oTBETHL: 4l .

Cynbhomumnu

2 d.

WNucynun

& e.

ﬂ Hucrenn

Bepnsie otBeThI: L4 .

Cynbhonumnu

_F'Id.

WNucynun

_-'I e.

Hucrenn
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BONIPOC 3: 3AIIPOC HECKOJBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
B3 Y oHoro u3 BU10B MaNSpUitHOTO MIIA3MOJIHS 3UTOTA COJEPKHT B sIpe 28 XPOMOCOM H T10CiIe (POPMHUPOBAHHS JEITUTCS



myTeM Melio3a. CHCﬂOBaTCJ’IBHO, Yy 9TOT'0 BHUJa B HOpMEC

JlanHbie OTBETHI: ' ¢,

3penas skeHCcKasi rameTa CoAepKUT 14 xpomocoM

Bepnble otBeThI: L4 3.

KrneTka Ha cragnm aHadassl mepBOro AETICHUS Me03a COAECPKUT 28 XPOMOCOM

4 C.

3penas jkeHcKas rameTa coAepKUT 14 xpomocoMm

0
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BOIIPOC 4: 3AIIPOC HECKOJBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
PeakTHBHOE NBIKEHUE XapaKTEPHO AJISI CIEAYIOLINX Py Oecrio3BOHOYHBIX

JlaHHbIe OTBETHIL: 'l @

Kanbmapsr

_m Bepnsie otBeThI: L4 3.

JlnunHKM cTpeko3

_-'I e.

Kanbmapsr

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Uepes KOKHBIH Oapbep B OPraHU3M YeJIOBEKa MOTYT ITPOMTH

Jannbie oTBeTHL: L4 3.

JInuuHKa NIUCTOCOMBI

Bepnbie otBeThI: L4 3.

JInuuHKa NIUCTOCOMBI

X Db,

Bona

_F'Id.

Burtamun D

_-'I e.

JlanonnH

0
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BOIIPOC 6: 3AINIPOC HECKOJIBKHUX OTBETOB



Boioepute BCE npaBuiibHbIE OTBETHI.
Br1GepuTe KMBOTHBIX, 00Jiee HIIM MEHEe OTHAJICHHBIE IIPEIKH KOTOPHIX KOTJa-TO UMEJIH Pa3BHThIe KPBUIbS U ObUIN
crocoOHBI K TOJIETY, HO TIO3HEE YTPATHIH ATy CIIOCOOHOCTD.

JlaHHBIC OTBETHI: i 3.

Omy
D

Bmm

_ De.
_a broxu

Bepusie otBeTs: (4 3.

Omy
.

Bom

De.

broxn
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BONIPOC 7: 3AIIPOC MHOI'OKPATHOI'O BBOJA NPONIYIMEHHOI'O TEKCTA

Iepen BaMu n300pakeHUsI BRIMEPIINX U COBPEMEHHBIX KMBOTHBIX. PacCMOTpUTE PUCYHKH U BBITTOJHNUTE 3aaHUS.

‘k# ne
1. YcraHoBUTE MOCIIEOBATEILHOCTD IOSBICHHS KJIACCOB, K KOTOPBIM OTHOCSITCS 3TH )KUBOTHBIC B 3BOJIIOLMH, HAYMHAS C
camoro apeHero. OTBET 3alUIIKNTE B OTBEAEHHOE M10JIe B BUJIE MIOCIEJ0BATEILHOCTH OyKB 0€3 3HAKOB IPEIIMHAHUS U
po0eIoB, pEerUCTp HE BAXKEH.

Ortser: [0]
2. BeibepuTe BepHbIe yTBep)KACHHS (OTBET 3alMIIUTE B OTBEICHHOE T10JIe B BUJIE MMOCIEI0BATEILHOCTH JIATHHCKUX OYKB B
ay(haBUTHOM MOPsAKE Oe3 3HAKOB MPEMUHAHKS U TIPOOEIIOB, PETUCTpP HE BaXKEH):

a.y OpraHn3Ma Ha pUCYHKE BB xXoae 3M6pn0reHe3a 3aKJIaAbIBACTCsA aMHHUOH



b. Opranusm Ha N300paKeHUH A MMEET IUIaBaTeNIbHbII ITy3bIph

¢. Opranmusm Ha n300pakeHuH [ 001amaeT XpSAIMIEBBIM CKEIETOM

d. XuBoTHOe, n306pakeHHOe Ha pucyHke E, 00uTamo B MeIoBOM HepHoze

e. OpranusMm, IPeICTaBICHHbII HA PUCYHKE A, ABISIETCSI BTOPHIHOBOIHBIM

Ortser: [Y]

3. 3anummTe B OTBEICHHOE TI0JIE PyccKoe Ha3BaHHUe TUITA, K KOTOPOMY IPHHAJIEKAT BCE PEICTABICHHBIE OPTraHU3MBI.

Ortser: [t]

4. Kto u3 I/I306pa)KeHHLIX OpraHmn3MoOB UMECT BHyTpeHHI/Iﬁ KOCTHEIN ckeeT? OTBeT 3alMIIUTE B OTBCACHHOC I10JIC B BUJIC
OoCJICJOBATCIIBHOCTHU 6yKB 0e3 3HAKOB NMpenrHaHus U Hp06en03, PErucTp HE BAKCH.

Ortser: [p]

5.V kakux u3 NpEeACTAaBJIICHHBIX OPTaHU3MOB B OHTOI'CHE3C MPUCYTCTBYET nmuurHKa? OTBET 3aIUIINTE B OTBCIACHHOC II0JIC B
BUAC ITOCICA0OBATCIIBHOCTH 6yKB 0e3 3HaKOB MpenrHaHuAg U np06en013, PErucTp HE BAKCH.

Ortser: [r]

BriOpanHbIii 0TBET:

[Nepen BamMu n300pa)keHUs BBIMEPIINX M COBPEMEHHBIX KMBOTHBIX. PaCCMOTpPHUTE PUCYHKH ¥ BBITIOJH

TOSABJICHUSA KJIACCOB, K KOTOPBIM OTHOCATCSA 3TH )KUBOTHBIC B DB(
I10JI€ B BUJI€ ITOCJICTOBATCIIBHOCTHU 6yKB 0e3 3HAaKOB npenrHaHus n HpO6eJ'IOB, PErucTp HE BAXKCH.

Orger: @ noreea

2. Bribepute BepHbIe yTBEPXK/IeHHs (OTBET 3aIHMIINTE B OTBEJICHHOE TI0JIE B BUJIE TOCIIE0BATEILHOCT
MpOoOETIOB, PETUCTP HE BaXKCH):

a. Y opranu3ma Ha pucyHke B B xo/e sMOpHOreHe3a 3aKi1a/(bIBacTCs aAMHHOH

b. Opranusm Ha U300paKeHUU A MMeEeT IIaBaTeNIbHbIA My3bIph

¢. Opranusm Ha u300pakeHuu I' 00amaeT XPAIIEBBIM CKEJICTOM

d. XKusotHoe, n300pakeHHOEe Ha pucyHke E, 00uTaio B MEIIOBOM HEPHO/IC

e. Opranmsm, npeACTaBICHHBINH Ha PUCYHKE A, SBISETCS BTOPHYHOBOIHBIM

Otser: & cde

3. 3anummTe B OTBEJCHHOE I10JIE pyccKoe Ha3BaHHe THIA, K KOTOPOMY IPHHA/IIEKAT BCE TIPEJICTABT
Otser: & XOpAOBBIE

4. Kto 13 n300paKeHHBIX OPraHM3MOB UMEET BHYTPEHHHIA KOCTHBIN ckeneT? OTBET 3aluIInTe B OTBE
MIPENMHAHNS ¥ TPOOETIOB, PETHCTP HE BaYKEH.

OrtBeT: v aBe
5. Y KaKux U3 HpElICTaBJ'IeHHBIX OpFaHI/ISMOB B OHTOI'CHE3¢C l'IpI/ICyTCTByeT J'II/I‘II/IHKa? OTBeT S3AITUIITHATY

npenrHaHus u r[p06en013, PErucTp HE BAKCH.

OTBeT: < (1):3)



MeToa OlleHKH

Tounoe coomeemcmeue

MeTox OLEHKHU

Tounoe coomsemcmaue

MeTox OLEHKHU

Tounoe coomsemcmaue

MeToa OlleHKH

Tounoe coomeemcmaue

MeTox OLEHKH

Tounoe coomsemcmaue

HpaBl/I.]'[l)l-Il)Ie OTBEThI 1Jis:

JITBBEA

HpaBl/l.J'll)Hble OTBETHI 1JIs1:

CDE

HpaBl/l.J'll)Hble OTBETHI 1JIs1:

XopnoBeie

HpaBn.m,m,Ie OTBEThI 1JifA:

ABE

HpaBl/l.J'll)Hble OTBETHI 1JIs1:

BBJI
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BOIIPOC 8: 3ANPOC MHOI'OKPATHOI'O BBOJA NPONYWEHHOTO TEKCTA

Ha PUCYHKE H306pa)KeHI:I TCHEPATHUBHBIC CTPYKTYPbI HPEHCTaBHTeHeﬁ PA3INYHBIX OTACJIOB BBICIINX paCTeHHﬁ.
Brecure PYCCKHUE Ha3BaHUA 3THUX OTACJIIOB B OTBCACHHBIC MMOJIA PSAAOM C COOTBETCTBYIOIIMUMU HOMEPAMMU.




4. [o]
5. [w]

Bbi0panHbIii oTBeT:

MeTo/ OLleHKH

Coenaoenue wabniona

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona

MeTo/ OlLleHKH

Cosnaoenue wabnona
Cosnaoenue wabnona
Cosnaoenue wabnona

MeTo/1 OLIEHKH

Coenaoenue wabniona
Coeénaoenue wabniona

Coeénaoenue wabniona

Ha pucynke n300paxeHbl TeéHEpaTUBHbBIE CTPYKTYPBI IPEACTABUTENEH PAa3IMIHBIX OT/CIIOB BBICIINX |

TI0JI PSAAIOM C COOTBETCTBYIOIIIMMHU HOMEPAMM.

4
= L G

] Y R x
1.9 MOKPBITOCEMSIHHBIE

2.9 MOX000pa3Hbie
3. @ ronocemsnnbIe
4.9 IIAYHOBU/IHDIE
5. @ NManopOTHUKH

Hpalmm,m,le OTBETHI AJIs: I

[Hu]serxossre( )2()2()2()2()?()?()?()?
[TIm]oxpsrtocem[estJaubie( )?( )?()?2()?2()?2()?2()?()?

HpaBI/l.HbeIe oTBeTHI 1S t

[Mm]oxoo6pazusie( )?()?()?()?()?2()?()?()?
[Mm]oxoBumabie( )?( )?()?()?2()?2()?()?()?
[Mm]xu()?()2()?()?()?()2()?()?

HpaBl/l.HbeIe OTBETHI 1JIS1: Y

Tonocem[est[aubie( )?()?()?()?()?2()?()?()?

HpaBnanue OTBETHI AJIs1: O

[TIm]maynoBuaasie( )?()?()?()?2()?2()?2()?()?
({Infmayssi( )?()2()?()?()?()?()2()?
(TTrayroo6pasuere( )?()?()?()?()?()?()?()?

HpaBl/l.]'ll)Hl)le OTBETHI 1JIsl: W

[MMn]amoporaukoobpasubie( )?()?()?()?()?()?()?()?
[TIm]anoporaukoBuanbie( )?()?()?2()?2()?()?()?()?
(MmJanoporsuku( )?()?2()?()?()?()2()?()?
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BOIIPOC 9: 3CCE

Ilepen Bamu TekcT, cofpepRammii NsiTh 0M0JOrHYeCKUX OIIUOOK. BHUMAaTeIbHO MPOYTHTE €ro, HAWAUTe
OMOKHU U 00BSACHUTE, B YeM OHHU 3aKJII0YAIOTCSl, BIUCAB OTBET B OTBeJICHHOE TO0JIe.

Bnumanue! Hcnpaenenue ppazvl uckiiouumenvHo ompuyanuem (Modxcem — He MOJICEMm, UMeem — He
umeem u m.n.) ne 3acuumoieaemcs. Heooxooumo cpopmynuposams ymeepoumenvnoe npeonosicenue.

Cykueccusi — mocjeqoBaTebHasi CMeHa OMOIICHO30B, MPOUCXOINAs B OAHOM M TOM e OHOTOINe Moj
BIMSHUEM IPHUPOIHBIX (HAaKTOPOB WM IOJ BO3JAEHCTBHEM uesioBeKa. [IpU4MHBI, BBI3BIBAIOIINE CYKLIECCHU
JENATCST Ha JIB€ TPYNIbL: NEPBUYHBIE, KOIZA NPUYMHON CMEHBI SIBIISIOTCS W3MEHEHHUS, BO3ZHHUKAIOIIUE B
pe3yabTaTe OesTeIbHOCTH CaMOTrO COOOIIECTBa; M BTOPUYHBIC, MPOUCXOIAIIME B PE3ylbTaTe BHEIIHHX
Bo3zaeicTBUA. [IprMepoM MEpBUYHON CYKIECCHH MOXET CIIY>KUTh CMEHa PAacTUTENLHOTO COOOIIECTBa MOCIHE
noxapa.

dopMupoBaHHe TEPBUYHBIX (UTOIECHO30B, HANpUMEp, B TaeKHOM 30HE OOBIYHO HAYMHACTCS C
JUIIAMHUKOB; BCJIE] 32 HUMH B COOOIIECTBO BKIIOUAIOTCS CTEJIOIINECS, a 3aTeM KyCTapHUKOBBIE OPMBI U MXH.
[lo3nnee ¢GopMHUPYIOTCST OJBIIAHUKA M OEPEe3HSKH; OJHOBPEMEHHO C HHMMH HOSBISIOTCS XBOWHBIC MOPOABI,
COCTABJISIFOIINE OCHOBY 3aBEPILAIOIIEIO COOOIIECTBAa B BUAE CMELIAHHOTO Jeca, (POpMUpPYIOMErocs MpUMEpHO
yepe3 100-120 et mociie Havada CykKieccuu. B TUIMMYHOM ciiydyae 1o XOAy TaKO# CYKIIECCHH BO3pacTaeT J0Js
CBETOJFOOMBBIX PACTCHHH.

KoneunsiM pe3ynpTaToM cykneccud OyOeT COCTOSIHUE SKOCHUCTEMBI, HAa3bIBAEMOE KIMMAKCHBIM.
KimumakcHbie coo0IIecTBa XapaKTePU3yOTCS YCTONYMBBIM TUHAMUYCCKUM PAaBHOBECUEM MEXKIY OMOTHUECKUMU
KOMIIOHCHTAaMH M COIIPOTHUBJICHUCM CPCIbI. Bwmecte ¢ TEM, BO3HHUKIIAA B PE3YJILTATC BTOpI/I‘IHOI\/'I CyKIeCcCumn
KJIMMAaKCHasi CHCTEMa MOXET CYLIECTBEHHO OTJIMYAThCS OT HEPBHUYHOW, €CIM M3MEHWINCh HEKOTOpBIE
XapPaKTCPUCTUKU naquua(bTa WJIN KIIMMATUYCCKUC YCJIOBUA. B OCJIOM CYKICCCHUU IMPOUCXOOAT IIYyTEM
COXpaHCHHA BCEX MMOHCPHBIX BUAOB C BKIIFOUCHUEM HOBBIX.

Bonee Toro, B pe3ynpTare MHOTOOOpPa3HOI'O AHTPOIOTEHHOI'O BO3ACHCTBHS BO3HMKAIOT HApYLICHHbBIC
MecTooOuTanus. Takre MecTOOOWTaHUSI OOBIYHBI B CEJICHHUSX W BIOJH JOpor. VX XapakTepHOW 4epToil 4acTo
SABIACTCA MOBBINICHHOC COJACPKAaHUC a30Ta, TaK KaK OHH ooratnl PACTUTCIIbHBIMU OCTAaTKaMMH. W3-3a storo B
JAHHBIX MECTOOOMTAHUSIX CHUKAETCS YUCICHHOCTh COPHBIX PACTCHUH, HAIIPUMEpP KPAIMBbI IBYIOMHOM.

oy

Jan
HBIN
0TBE
T
HepBHqHaﬂ CyYKLCCCHUA - O6pa30BaHI/Ie IIOJIHOCTHIO HOBOM DKOCHUCTEMBI Ha

0€3’KU3HEHHBIX TEPPUTOPUSIX, HATPUMEDP OOpacTaHUE CKajl; BTOPUYHAS - CMEHA OJHOM
3KOCUCTEMBI IPYroM, HAIIPUMEDP NPEBPALIECHUE CMEIIAHHOTO JIECA B XBOWHBIM.

B TaexxHol 30He cCHavasia BKIOYAIOTCS vmaitHUKH, TOTOM MXH M CTEJTFOIHecs (GOPMBI, TOTOM
KYCTapHUKH.
BraexHoli 30He XBOMHEIC BUbI OOBIYHO BBEITECHSIOT JIUCTBCHHBIC, (bOpMI/Ip}IIOTCSI XBOMHBIE JIeca.
B Xoae TaKkoM CYKICCCHUH BO3PACTACT JOJIA TCHCBBIHOCINBBIX paCTeHI/Iﬁ (HO KOJIHNYCCTBY OpFaHI/I3MOB), TakK
KakK 1101 I10JI0T" U3 XBOWHBIX ACPEBLEB MONIAAAaCT MaJjlo CBETA.
B X0J€ CyKIECCUU MNOHCPHBIC BU/IbI MOT'YT OBITH BHITECHEHBI HOBBIMU BHJAaMH, KaK B XBOMHBIX JIecax.
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BOIIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobX0O0UMO NPOAHATUBUPOBAMb (DpPACMeHm MEeKCMA, NOCEAUJeHHbIU
MemoouKke UCCIe008aHUll, U HA OCHOBAHUU CEOUX 3HAMUL U UHGOpMAYUU U3 MEKCMA 6bINOJHUMDb
3a0aHUs.
Merton nonumepaznoi nenHou peakuuu (IILIP) B Hacrosimee Bpemsi HIMPOKO NPUMEHSIETCS B
ouonorun u meaunune. Kmaccuyeckas [ILIP mo3BonsieT momyduth OOJBIIOE KOJUYECTBO KOIMHIA
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocTs maHHOW peakiuu 00ecredrBaroT
HeOOJIbIINE MOCIIE0OBATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIAM
ammmudunupyemoro yuyactka JIHK takum oOpa3oMm, 4ToOBI MOCIIEIOBATEIBHOCTh TaK HAa3bIBAEMOTO
psIMOro TpaiiMepa COOTBETCTBOBAJA MOCIIEOBATEILHOCTH Ha 5’-KOHIIE IEMH, TOr/1a Kak OOpaTHBIH
mpaiimep oOpaTHO KOMIUIEMEHTapeH MocienoBaTebHoCTH Ha €€ 3’-koHie. Hampumep, ecnm
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocthio 5 -AAGCTA-3°, To
oOparTHBIi mpaiiMep OymeT MMeTh mocienoBarelbHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxomumyro mocienoBatensHocth JHK cmecs nmns TP peaknum HarpeBaroT [0
OTIPEICTICHHON TeMIepaTyphl - TEMIEPATYPhl OTHKHUTa MpaiMepoB. DTa TeMIeparypa pacCUUTHIBACTCS
nyTeM mpuOaBleHUs K TeMIepaType IUIaBleHUs (TeMmeparypa, OpH KOTOPOH MPOUCXOTUT
pa3beIMHEHUE JBYXIIETIOUYEYHOM MoJiekyiabl mnpaimepa) 4°C  rpanycoB. JHK-mommumepasa,
OCYILIECTBISIONIAs PEeIIMKAINI0 HHTepecyomero Hac yyactka JIHK, ucnone3yet npaiiMep B KauecTBe
3aTpaBKU JUIsl Hadaja CUHTE3a. B pesynbTaTe MaHHOM peakIMH TMOJydaeTcs KOMHs HEOoOXOIUMOMN
nocienoBarensHoctH JJTHK.
Jist TOro, 9TOOB! pa3nuuuTh nocieaoBarenbHocTd JJHK, MOKHO UCTIONB30BaTh PECTPUKTA3HI —
(bepMeHThI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro OMpeeseHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3biBaeMbie caiiThl pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukimu HeceT mocneaoBarenbHocth 5 -GCATC|G-3", npu peakiuu ¢ MOCIeI0BaTeILHOCTHIO
JTHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpKAlIhe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u5-G-3.
i

1.B nmnpemnokeHHON MOCIENOBATENIbHOCTH HYKJICOTUIOB 3aKOJUPOBAH TenTuja uuHOM 19
AMUHOKHCIIOTHBIX OCTaTKoB. Bam HeoOxoaummo momoOpaTe mpaiiMepsl I aMILTU(UKAIIN
HYKJICOTHJHON TMOCIIEI0BATEIbHOCTH, KOJUPYIOIIeH MaHHBIM MEenTHA, HadyhMHas CO CTapT-KOJOHa
(ATG), u conepxamieit crom-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
cnieun(pUYHbl U 00JIaaTh MPUMEPHO OJUHAKOBOM TemrepaTypoil riaBineHus (pazauuus He Oonee 2-4
°C). Temmepatypa TuIaBieHUs] paccuuThiBaeTcs 1o ¢popmyne: 2(A+T) + 4(G+C), rme OykBBI - 3TO
KOJMYECTBO HYKJICOTHAOB KaXAoro Tuma. Pasmep Kaxmoro mpaiimMepa MOMKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIUNTE B OTBEJACHHOE IOJI€ TMOJyYCHHBIC MpaiiMepsl B HampaBlIeHUH OT 5'- K 3°-
KOHIy B BH/€ IO0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JIATHHCKUX OyKB 0e3 mpo0esioB (B TOM 4HcCiIe
KOHIEBBIX) U YKOKUTE TEMIIEPATypy UX IUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OTtBet:

[Mpsimoii mpaiimep: [X]

OGpartHsbiit mpaiimep: [Y]

TemnepaTypa naasineHus npamoro npaiimepa: [2]°C

TemmnepaTypa nnasneHns odpatHoro npaiimepa: [K]°C

2. Tlomyuennslii B mpenpiaymieid yactu 3amanus [ILP mpomykt BcTpawBaeTcss B IMIa3MUIY JUIS
CUHTE3upOBaHusl Oenka B Oakrepusix. BaM naHbl mocienoBaTeabHOCTH (CalThl PECTPUKLHUH), IO
KOTOPBIM JIBE PECTPHUKTa3bl (SHIOHYKJIEa3bl pecTpukiuu) crneuuduuno paspesaror JJHK. B orsete
YKOKATE pa3Mep (parMeHTOB, KOTOpbIE TONy4daTcsi B pe3yidbTaTe€ pPEeaKIUuu PECTPUKIINH,
MPOU3BEICHHOM ATUMHU PECTPUKTa3aMU ISl IUIa3MUJbI, COJAEpXalleil BCTaBKYy B IPaBWIbHOU



OpHUCHTAIHU LICIIN.
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OTBeT 3anuumINTE B OTBCJACHHOC IM0JI€ B BU/JI€ MOCICA0BATC/IBHOCTH YHCEJI, PACIIOJOKCHHBIX I10
BO3paCcTaHMIO U pa3saeJICHHbIX OIUHOYHBIMH npoﬁeﬂaMn.

Ortset: [M]

BreiOpaHHbIii OTBET:

B 0annom 3a0anuu éam HeobXo0uMo NPOaAHAIU3UpO8ams hpazmenm mekcma, noce
SHAHULL u ungpopmayuu uz
Meton nonumepasnoit nenHoi peakuuu (I1LP) B HacTosiiee Bpemsi MIUPOKO I
MO3BOJISICT TOJYYUTH OOJIBIIOE KOJIMYECTBO KOIMII MHTEPECYIOIIEH Hac IIOCIE;
oOecrieunBarOT HEOObIINE MTOCIE0BATEILHOCTH HYKICOTUOB - mpaiMepsl. X 1
JHK Takum o6pa3om, 4TOOBI MOCIE0BATEIBHOCTS TaK HA3bIBAEMOT'0 MPSIMOTO IIPa
IENH, TOT/Ia Kak 0OpaTHBIA mpaiiMep 00paTHO KOMIUIEMEHTAPEH IMOCIEI0BATEIHHO
yuactok JIHK 3akanumBaercs mocienoBarenbHOCThIO 5 -AAGCTA-3", 10 00p:
TAGCTT-3". YroObl mpaiitMepbl MOTJIH y3HATh HEOOXOAMMYIO IOCIEIOBATEIE
OTIpe/IelIEHHONW TeMIeparypsl - TeMIIepaTypbl OT)KUIa MpaiMepoB. DTa Temrepar
TUTaBJICHHS (TeMIIepaTypa, MPH KOTOPOH MPOUCXOIUT pa3beANHEHHE BYXIICTIOYCYH:
OCYILECTBIISIOLIAs peIUIMKanuio uHTepecyomero Hac ydactka JIHK, ucmnonb3yen
pe3yJbTaTe NTaHHOW PeaKIUH IMOIydaeTcs KOs He0OOXOqMMOI IMOCIeT0BATEIHLHOCT]
Jns toro, ytoObl pasnuuuth nocienoBarenbHocTH JJHK, MoxHO wncmorn
paspe3aroT CTPOTo OMpeAesieHHbIe MmoceaoBarenbHocTH HykieoTu0B B JIHK (Tak
Pfull, y koTopoii caiit pectpukimu Hecet nocienoBarenbHocth 5 -GCATC|G-37,
ee Ha JiBa (pparMeHTa, CoJepKalline Ha KOHIax mocienosarensHoctn 5 -GCATC-3

1. B npenioxeHHON MOCIIe0BAaTEIbHOCTH HYKJIEOTHUIOB 3aKOJMPOBAH MENTHUI [
noao0pate mpaiMeps! Ui aMIUIM(UKAIUN HYKJICOTUIHON IMOCIe10BaTEIbHOCTH,
(ATG), u conepxamieit crom-komon (TGA, TAG, TAA). [lomHuTe, YTO Mpaim
OJIMHAKOBOM Temmeparypoil miuaBieHus (pasnuuus He Oonee 2-4 °C). Temmepar
4(G+C), rae OYKBBI - 3TO KOJHYECTBO HYKICOTHAOB Ka)J0ro Tuma. Pasmep k
3anuiuuTe B OTBEACHHOE IOJIE IOJIyYE€HHBIE IpaiiMepbl B HANpaBJIEHUU OT 5'-
JIATHHCKHUX OYKB 0e3 npo0esioB (B TOM 4nc/ie KOHIEBBIX) U YKQXKHUTE TEMIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

Otser:
[psimoii npaiivep: @ TCTGCTTATGTACAT
Oo6partnsrii paiimep: ‘@4 TTACTCTAGTCTTAT



MeToa OLEHKH

Cooeporcum

MeTo/ OllEHKH

Coodeporcum

MeToa OlEeHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomsemcmeue

MeTo OLleHKH

Tounoe coomeemcmeue

TemnepaTypa maasaeHns IpamMoro npaiimepa: & 40°C

Temneparypa niasieHus obpaTHoro npaiimepa: & 38°C

2. [Tonydennslii B mpeapiaymieit yactu 3aganus [P npoaykt BcTpamBaercs B muia:
[IOCJIEZI0BATENBHOCTU (CAThl PECTPUKLIMM), 110 KOTOPBIM JIBE PECTPUKTA3bI (IHJC
OTBETE YKaKUTE pasMep (PparMEeHTOB, KOTOPbIE MOIY4aTCs B PE3yJbTaTe Peakllur
TUIa3MHUJIBI, COZIEPIKAIIel BCTABKY B IPABUIIBHOM OpUEHTALINH 1IETIH.

Hindlll 5" - AJ/AGCCT - 3°

Scrl 5 - GCTTGAG|CTTT - 3

MEecCTO BCTaBKn

Scrl
4000 0

4500 n.H.

Scrl
2225 @ npomotop

OTBeT 3AMMUIIIUTE B OTBCACHHOC€ II0OJI€E B BH/AC IMOCIACA0OBATCIBHOCTH YUCEJ
OJAUHOYHBIMH npoﬁe.naMn.
Orser: &3 2265 1775 517

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

ATGTACATAAGCAGA

l'lpzusu.muuc OTBETHI 1JIA: Y

TTACTCTAGTCTTAT

nl)aBll.1hthe OTBETHI AJIsl: Z

40

[IpaBusibHbBIE OTBETHI AJI: K

38

[IpaBuibHBIC OTBETHI AJIA: M

517 1775 2268

3
u3 5 6ajlioB

BONPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

Kakue nusMeHeHHs1 MOTYT BOSHUKHYTh B IIOJIy4eHHOH B NpeabIAyIIeM 3aaHUN
nocijenosarejbHOCTH JITHK 1 kakoBbI IPHYMHBI IOSIBJICHUS TAKUX U3MeHeHu? [laiiTe kpaTkuii

OTBET.

Han 1. Ecniu umeroTcst Kakne-1ub0 Ipyrue MociieIoBaTeIbHOCTH HyKJICOTH/IOB, TO paiiMepbl MOTYT OTXKEUbCsl Ha HUX,
HBI YTO BBI30BET HApabOTKy HecrenuduuHbIX mpoayktos [TLP.

OTBEC
T:

2. Tag-mosmMepasa J10IycKaeT OYeHb Majlo OIIMOOK MPH PETUIMKALIMI, HO €CIM OHU citydatoTesi, To yacts JJHK

npoxaykra [1L[P 6yzxer HempaBuiIpHOM. JTO OmMOKA CITydaeTcs OU4eHb PEIKO.
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BOINIPOC 12: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

Brumamenvrno npouumaiime npeonodicennvle pazmenmol MeKCma u paccmompume pUCyHKu, 3amem nepexooume K
8bINOJIHEHUIO 3A0AHU.
®parmenr 1.
BoNIBIIMHCTBO Ha3eMHBIX PACTEHUH BCTYNAIOT B CHMOMOTHYECKUE OTHOLICHHS C rpudamu, 00pasys MUKOPU3y. DTH rpUObI
UTPAIOT KIIOYEBYIO POJIb B PETYIAIUH JOCTYITHOCTH MUTATEIbHBIX BEIIECTB U MHTEHCUBHOCTH YIJIEBOJHOIO METa00IM3Ma,
Y4YacTBYIOT B ITOBBIIICHUH aJalTAIlHOHHBIX BO3MOXKHOCTEH pacTeHUH. OHU OKa3bIBAIOT BIUSHHUE Ha CTPYKTYPY IOUYBHI,
OuopazHoobpasue GpUTOIEHO30B U (HYHKIIMOHUPOBAHKE SKOCUCTEM B 11esIoM. COrlacHO COBPEMEHHBIM TPEJICTABICHHUSIM
BBIJIEIISIIOT CJIETYIONINE OCHOBHBIE TUIIBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOMHBII 1 3KTOIHIOTPO(HBIN, COUETAIOIINH B
ce0e 4epThl BYX HEPBBIX THUIIOB.
OKTOMHKOPH3a BO3HUKAET, KOTAA TU(BI rpnda OIUIeTal0T KOPEHb IUIOTHON CEThI0, 00pa3ys 4eXodl, MIIM MUKOPHU3HBIE
TpyOKku (prucyHok ). ['n¢s! rprba NpOHUKAIOT CKBO3b PU30EPMY KOPHSI U PaclipOCTPAHSIOTCS 110 MEKKIETHUKAM, HE
MIPOHUKas B KJIETKH. {71t KopHEH, 00pa3yronIux TaKylo MHKOPHU3Y, XapaKTEpPHO OTCYTCTBHE KOPHEBBIX BOJIOCKOB 1
PEIyKIHsI KOPHEBOTO YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CIOEB KJIETOK. DKTOMHKOPH3Y 00pa3yroT IPEBECHBIEC PACTECHHUS,
cocTapisrone npuMepHo 10% coOBpeMEeHHBIX CEMEHHBIX pacTeHuil. [ puOHOW mapTHEP OTHOCUTCS K Oa3uIUaIbHBIM,
CyMYaThIM WJIM 3UTOTHYECKUM rpudam. B HacTosmee Bpemst onucano okoino 8000 BUIOB SKTOMUKOPU3HBIX TPHOOB, HO
oOuee ux uncio MoxeT gocturath 20-50 Teicsd. HekoTopkie 13 3THX IpHOOB, TaKUe KaK MOJ0CHHOBUK MJIM MACIICHOK,
(bopMHUpPYIOT CHMOMO3 TOJIBKO C OJIHUM POJIOM JAepeBbeB. J[pyrue, kak, HalpuMep, MyXOMOpP, MUKOPHU3YIOT OOJIBIIOE YUCIIO
pojioB x03geB. Co CTOPOHBI PaCTEHUH OHO JIEPEBO MOKET UMETh 710 15 u 6oee rpuOHBIX MapTHEPOB. B skTOMUKOpH3HOM
cumbuno3e o6a mapTHEPaA MOTYUYArOT B3aUMHYIO BBITOJy: pacTeHHE 00eCcTIedBaeT MUKOOHMOHTA OpraHUYeCKUMHU

j COEMHEHUSIMH, a TPHO, B CBOIO 0Yepeib, CHaOkaeT (PUTOOMOHTA NIPENMYIIECTBEHHO COCJMHEHNSIMH a30Ta, B TOM YHUCIIE
MOYEBHHOH — CBOMM TJIaBHBIM IIPOYKTOM 00MEHa, a Takxke (hochopoM, KalueM, KaJablueM U MUKpoaieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIH MUIIENNI TprOa MOCTABISIET PACTEHUIO BOAY, (PYHKIIMOHAIBHO 3aMEHSSI KOPHEBBIE BOJIOCKH.
OHpoMuKopH3a (pUCYHOK 1) XapakTepusyeTcst TeM, 4To (bl MUKOOHOHTA IPOHHUKAIOT B KJIETKN KOPbI KOpHs. Ha
MIOBEPXHOCTH KOPHSI OHA BBIpa)keHa cJ1abo, M OCHOBHASI YaCTh MHUIEJINS IpruOa HAXOIUTCS BHYTPH KOpHS. B KieTkax KopHs
MOTYT 00pa30BBIBATHCS CKOILIEHHS T rpruda B BUJE KIyOOUKOB U B BUJIE ITy3bIPHKOB (Be3uKy). ['mdbl MOryT
Pa3BETBIIATECS BHYTPH KJIETKH — 3TH 00pa30BaHUs Ha3bIBatOTCsA apOyckynamu. K sHIOMUKOpH3e OTHOCSATCS
apOyCKyJIApHBINA (BE3UKYISIPHO-apOyCKYISIPHBIN ), S)pPUKOUIHBIA U OPXUTHBINA TUI. [[Ba MOCIEIHNUX XapaKTePHBI TOJBKO JIJIs
npejacTaBuTeNei cemeiictBa BepeckoBbie 1 OpxuaHbie, COOTBETCTBEHHO. Hanbosnee pacpocTpaHeHHOH pa3HOBUIHOCTHIO
9HJIOMHUKOPHU3BI SBIIsIETCS apOycKyIsipHas Mukopusa (AM). AM ¢opmupyercst G0JIbIIMHCTBOM BBICIIHMX pacTenuit (75-
90%) c rpubamu otnena Glomeromycota (~150 BunoB). He o0pasyrot Mukopu3sy npeacraButenn KpecTonpeTHbIx,
MapeBbix, AMapanToBbIX 1 OCOKOBBIX. Kak U B cirydae ¢ 9KTOMHKOpPH30H, MUKOPH30BaHHOE pacTeHNE CHa0XXaeT Ipud
OPraHMKOM, a PHJOMHKOPU3HBIE TPUOBI 00ECIIEYMBAIOT CBOETO XO3sIMHA B IIEPBYIO 0uepeab (GochopoM, a TaKkKe KaJlueM,
MEZBIO U KaJIbIUEM.
DKTOSHJIOMHUKOPH3a BO MHOTOM CXO/IHa C SKTOMHUKOPH30ii: 00pa3yercs MaHTHs U3 T} rpuda, 0JHAKO MUKOOHOHT
MIPOHUKAET BHYTPh KJIETOK SMHUAEPMHUCA U KOPBI KOPHS. DTOT THII MUKOPHU3bI 00pa3yeTcsi HEKOTOPBIMH PACTEHUSIMHU
cemeiicTBa BepeckoBble. ApOyTOUIHBIN THI SKTOHJOMHUKOPH3BI XapaKTepeH ISl 3eMITHUYHOTO JIepeBa, TOJOKHSIHKH,
TPYIIAHKH U JpP., @ MOHOTPOTIONIHBIN - I ObETbHUKA. MHOTHE U3 3THX PACTEHUH SBIAIOTCS MUKOTPO(HBIMH (T.H.
«canpoduTe).
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PucyHok 1. 3KTo- (cnesa) n aHgommnKkopusa (cnpasa). MosACHEHUA B TEKCTE

®parmenr 2.

BoboBeIe pacTeHns CIIOCOOHEI K (POPMUPOBAHHUIO HECKOIBKUX MYTYaJIHCTHICCKAX YHIOCHMOM030B (pUCYHOK 2). OnuH u3
HUX IpeACTaBIsIeT co00i cnMOnoTHYecKoe B3auMoeicTeue ¢ AM-rpudamu. Hammuane AM yiydimaeT MUHEpaIbHOE
MMUTaHUE PAaCTEeHUS, MPex e Bcero pocdarHoe, MOBHIIIAET YCTOWIHBOCTD PACTCHUN K (PUTOMATOTeHAM U a0HOTHIECKAM
ctpeccam. AM cuMOmn03 compoBokaaeTcss POPMHPOBaHUEM OCOOBIX CTPYKTYP, Ha3bIBAEMBIX apOycKynamu. B HUX
MIPOUCXOIUT B3aUMHBIA OOMEH MPOAYKTaMHu (oTocuHTe3a U ochaTtamu. BaxkHBIMU 3KOTOTHYECKUMHA GYHKIAIMHI TPHOOB
AM siBistOTCSs 0OECIICUeHUE B3aMMOICHCTBHS PACTCHUI Pa3IMYHBIX BUJOB B (DUTOIICHO3aX MOCPEICTBOM CITUHOM CETH TU(
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBBI.

OcobeHHOCTRI0 6000B0-pHr300HanbHOr0 cumoOuo3a (BPC) sBisieTcst BrICOKast CICU(DUIHOCTD, TPOSIBISIOIIASACS B TOM, YTO
oIpe/ieTICHHbIE BU/IBI/IITaAMMBbI KIIyOSHBKOBBIX OaKkTepuii 00pa3yroT COBMECTHMBIE NP JIMIIb C ONPEACICHHBIMU
rpynnamu 6000BbIX. [Ipy 3TOM Ha KOPHSAX pacTeHUH Pa3BUBAIOTCS CIEIHATH3NPOBAHHBIE CTPYKTYPHI — KIIyOEHBKH,
KOTOpBIE SIBJSIFOTCS] BUZIOM3MEHEHUSIMU OOKOBBIX KOpHer. OHu (OopMUPYIOTCS B pe3ylibTate (JOpMHUPOBaHHUS 0CO00i
KITyOCHBKOBO# MepHcTeMbl. bakTepun OoCesTtoTesl BHYTPH KIETOK KiTyOeHbKa U TpaHCPOPMHUPYIOTCS B OakTepousl. B
KITyOCHBKaX CO3Jaf0TCS ONITUMAIIBHBIE YCIOBUS U (PUKCAIIIH aTMOC(HEPHOTO a30Ta OaKTEPOUIHBIM (PepPMEHTOM
HUTPOTEHA30H. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIOPOJa, M paCTEHUE CO3IaET MUKPOa’pOOHYIO Cpely BHYTPH
KITyOeHBKa, OKpYyKas ero CyOepHHI3UPOBAHHON YHIOICPMON M aKKYMYITUPYSI JIETTEMOTIIOONH B KiIeTKax. VIMEHHO Hammaue
nerreMorioouHa mpuaaéT 3((eKTUBHBIM KITyOeHbKaM HHTCHCUBHBIN po30BEIi 1BeT. braromapst oopasosanuio bPC
0000BbBIE paCTeHUsI MOT'YT PACTH Ha CyOCTpaTax, He COAEpIKAIMX CBsA3aHHOTrO a3oTa. OcylecTBiIeHHe mpoliecca HUKCALUH
a30Ta ompeenieT 3HaYuTeIbHyI0 posib bPC B kpyroBopoTe a3ora B IPUPOJIE U MOBBIIICHUH TUIOIOPOJIHUS TTOYB.
VHTEeHCHBHOCTD ()OPMUPOBAHUSI CUMOHO30B 3aBHCUT OT 00ECIICYSHHSI AIIEMEHTAMH TIOYBEHHOTO IIMTAHUS PACTEHUI —
¢dbochopom u azoTom.
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PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumb1o3bl 60608Bbix
pacTeHuit. MoAcHeHMA B TEKCTe

Buibepume BCE npasunvhvle omeemol u3 yemvlpex npeonodcennvlx. Omeemnvl Ha KaxicOblil BONPOC 3aNUUUME 8
8u0e NOCAe008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. llpouuTaiite pparment 1 u paccmoTpure pucyHok 1. BoiGepure Bce NpaBUJIbHbIE YTBEPKICHHUS.
Bce pactenus cemeiicTBa BepeckoBble 00pa3yoT 3pUKOUIHYIO MUKOPU3Y
BenokoyanHas Kamycra — MEKOPH3HOE pacTeHue
B oTnudne 0T SHIOMHUKOPH3BI, SIKTOMHKOPH3a 00eCIIeYNBAET PACTEHHE [TPEUMYIIIECTBEHHO MOUEBHHOM
IMpu npopacTaHny BHYTPb KOPHS, TH(])A SHIOMUKOPU3HOTO Iprba 00pas3yeT ammpeccopuit

Ortser: [X]
2. IIpouuraiite ¢pparMent 2, paccMOTpPUTE PUCYHOK 2. BoiGepuTe Bce MpaBHIIBHBIE YTBEPIKICHHS.

Bobossie pactenns HE MoryT oHOBpeMEeHHO 00pa30BaTh 1 MUKOPHU3Y, H KIIyOE€HBKOBBIA CHMON03

Pactenus cemeiictBa boOOBBIE 00pa3yIOT SHIOMUKOPU3Y

I'a3000pa3HebIif a30T MpeBpaacTCs B KITyOSHbKE B aMUHOKHCIIOTHI

3a co3manue MUKPOa’pOOHOi Cpeibl B KIIyOCHBKE OTBEYAET TOIBKO JISTTEMOTIOOUH
Ortser: [Y]
3. OcHoOBBIBasich Ha HH(GOPMAIUH U3 TEKCTOBLIX (parvMeHTOB U PUCYHKOB, BbIOEpHTE Bce NPAaBUIbHbIE
yYTBep:KIeHUsl.

Ecnu BeIpamuBaTh 6000BbIE pacTeHHs HAa JOCTATOYHOM oOecredeHnn a30ToM 1 Gpocdopom, onn HE
OynyT hopMUpPOBATH KOPHEBBIE CHMOMO3EI

DOKTOMHUKOPH3a XapaKTepHa /I BCEX pacTeHUH

Hurporenasa npeBpamaer MOJICKYIIPHBIA a30T B AMMOHHMH

Bobossie pacrenus HE moryT ¢opMupoBars SKTOTpOoQHYIO MUKOPHU3Y
Ortser: [Z]
4. OcHOBBIBasICh HA MH(OPMALUM U3 TEKCTOBBIX ()parMeHTOB U PUCYHKOB, OTBEThTE HA BONPOC: yCHJIEHHEe KaKHX
Npo1eccoB NPOUCXOAUT NpH IpeKTUBHOM PYHKIMOHMPOBAHMYU B3aMMOBBITOHBIX CHM0OHO030B PacTeHM,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:

TpaHcnopTa yrieBo 0B U3 IUCTa B KOPEHb

Tpancnopta BoAbl U3 KOPHS B JIUCT

TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PaCTCHHUE

TpaHcriopTa aMHHOKHCIIOT U3 KIIyOSHBKOB B JIUCT
Ortset: [mM]
5. OcHoBbIBasich Ha HHGOPMAIINHT U3 TEKCTOBBIX (PparMeHToB, pUCYHKOB M Bammx 3Hanusx, Bpidepure Bce
NpaBWIbHbIE YTBEPKIEHN.

J1nst BceX 3KTOMUKOPHU3HBIX I'PUOOB XapaKTepeH MIMPOKHHA CIIEKTP pacTeHUH -X0351€B

Bce «canpoduTHbIe» pacTeHHS SBISIOTCS 00JUTaTHEIMI MHKOPHU3000pa30BaTEIsIMU

Pacrenns HE cniocoOHBI ycBauBaTh OpraHNYecKHil a30T

Pa3paboTtka npenapaToB Ha 0CHOBE MUKOPHU3HBIX TPUOOB MO3BOJUT YBEITUYHUTh YPOKAHHOCTH
KYJbTYPHBIX PaCTCHUH
Ortser: [n]

BriOpaHHbIii 0TBET: Brumamenvro npouumaiime npeonoosicenHvle hpazmenmovl MeKCma u paccmMompume PUCyHKU, 3amem
®parmenr 1.
BosbIIMHCTBO Ha3eMHBIX pacTeHUH BCTYNAIOT B CHMOMOTHYECKHE OTHOIIEHHS ¢ rpubamu, oopasyst M
JOCTYITHOCTH IIUTATEIbHBIX BEIIECTB M MHTEHCUBHOCTH YTIIEBOIHOTO METa00/IN3Ma, yIaCTBYIOT B I10]



BJIMSIHHE HA CTPYKTYpY IOYBBI, OMOopa3sHooOpasue GUTOLEHO30B U (PyHKIIMOHUPOBAHNE IKOCHUCTEM B ]
CJIe/lyIOLIe OCHOBHBIE THITBl MUKOPH3: SHIOTPO(HBIH, SKTOTPOQHBIA 1 SKTOIHAOTPODHEIH, COUETAIO
OKTOMHKOpPH3a BO3HHKAET, KOria Tudbl rpuda OIIeTaloT KOpeHb IIOTHOM CeThIo, 00pa3ysl 4exol, Hil
PHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS 110 MEKKIETHUKAM, He IPOHUKas B KiIeTKH. J{i1s KopHeH, o0
BOJIOCKOB M PEIYKLIUSI KOPHEBOTO YEXJIMKA BIUIOTh JJO OAHOT'O-ABYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMCHHBIX CEMEHHBIX pacTeHui. I puOHON mapTHEP oTHOCHTCA K Oa3UANATBHBIM, CyMYaThIM HIIH
BHJIOB SKTOMHUKOPHU3HBIX TPHOOB, HO 001IIee UX 9ruciIo MoxeT gocturath 20-50 teicsd. Hexotopeie 3
CMMOMO03 TOJBKO C OJHUM POJIOM JepEBhEB. [lpyrue, Kak, HapuMep, MyXOMOp, MUKOPH3YIOT OOJIBIIIC
uMeTh 10 15 u 6omee rpuOHBIX TapTHEPOB. B skTOMUKOpH3HOM CHMOHO3€ 00a MapTHEPaA MMOTy4YaroT B
OpraHUYECKUMH COCTUHEHUSIMH, a TPHO, B CBOIO OYepe/Ib, CHab)aeT GUTOOMOHTA TIPEUMYIIECTBEHHO
MIPOAYKTOM OOMeHa, a Takxke (hochopom, KaiaueM, KabIIieM U MEKpodJIeMeHTaMu. Kpome Toro, pass
(YHKIIMOHAIBHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.

OHoMuKopH3a (PUCYHOK 1) XapaKkTepu3yeTcsi TeM, 4TO TU( Bl MUKOOHOHTA IPOHHUKAIOT B KJIETKH KOP
YacTh MULIENHUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHsS MOT'YT 00pa30BbIBATHCS CKOIUICHH
MOTYT Pa3BETBISIThCS BHYTPH KJIETKH — 3TH 00pa3oBaHus Ha3bIBalOTCs apOyckynamu. K anoMukop:
SPUKOUIHBIA M OPXHUIHBIHA THIL. [IBa MOCIIEAHUX XapaKTEPHBI TOJIBKO IS TPEACTaBUTEINCH ceMeicTBa
pactpocTpaHeHHOH Pa3sHOBUAHOCTHIO SHIOMHKOPHU3HI ABIseTCA apOycKyispHas Mukopusa (AM). AV
rpubamu otaena Glomeromycota (~150 BunoB). He o6pa3yror mukopusy npeacraButenu Kpectomge:
9KTOMHKOPH30H, MUKOPH30BAaHHOE PAaCTEHHE CHa0XaeT rpiu0 OpraHuKoH, a SHIOMUKOPHU3HBIE TPHOBI
KaJIHeM, MEJbIO U KaJIbIIUEM.

OKTO’HIOMHKOPH3a BO MHOTOM CXOJIHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuda, oJHAKC
OTOT THII MEKOPHU3BI 00pa3yeTcss HEKOTOPBIMH PACTEHUSIMU ceMelicTBa BepeckoBbre. ApOyTOMIHBIH 1
TOJIOKHAHKHU, TPYHIaHKU U JIp., a MOHOTpOHOHI[HI:-IfI - JJId IIOABCIIbHUKA. MHorue u3 3TuX paCTeHI/IfI A

IKTOMMKOPH32 3HOOMHMKOPM3A

izj_ g —)

V:’ annpeccopui
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PucyHok 1. 3KTo- (cnesa) n saHgommnKkopusa (cnpasa). MosAcCHEHUA B TEKCTE

MaHTUA.

®dparmenr 2.

BoboBble pacTeHust ClIOCOOHBI K (POPMHUPOBAHUIO HECKOIBKUX MYTYAIMCTHUECKHX IHIO0CUMON030B (P
B3aumoeictBue ¢ AM-rpubamu. Hammune AM yiydmraeT MUHEpaibHOE MUTAHWE PACTEHUS, IPEKIE
¢duronaToreHaM u aOMOTHYECKUM cTpeccaM. AM cUMOHO03 cOnpoBOXIaeTcst HOPMHUPOBAHUEM OCOOBI
oOMeH mpoaykTamu ¢potocuHTe3a u hocaramu. BayKHBIMH SKOJIOTHUYSCKUMH (QYHKIHIMU TPHOOB Al
BUIOB B (PMTOLIEHO3aX TIOCPEIICTBOM €ANHOI ceTh TUd u ydacTue B JOPMUPOBAHUH CTPYKTYPHI TIOUBI
OcobenHoCcTBIO 0000BO-pH30OHanbEHOTO cuMbunosa (BPC) sBisiercst Beicokas crieiunIHOCTb, TPOSIB!
OakTepuii 00pa3yloT COBMECTHMBIE Maphl JIUIIB C OIIPEAEICHHBIMHU rpynnamMu 6000BbIX. [Tpn aTOM Ha
KITyOCHBKH, KOTOPBIE SBIISIIOTCS BUIOM3MEHEHUSAMH 00KOBBIX KOpHEH. OHH HOPMHUPYIOTCS B PE3YIIBTE
MTOCEJISTIOTCS BHYTPH KIIETOK KITyOeHBKa M TpaHC(HOPMHUPYIOTCs B OakTepouabl. B kiyOeHbkax co3maro
06aKTepOUAHBIM (PepPMEHTOM HUTPOTEHAa30i. DTOT PepMeHT paboTaeT B OTCYTCTBHH KHCIOPO/A, U Pac
€ro CyO0epHHU3MPOBAHHOM DHIIOAEPMOI M aKKyMYJIHPYs JIETTeMOTTIOONH B KJIeTKaX. IMEHHO HaJTHY U
po30BbIii 11BeT. biraronapst oopazoBannio BPC 6000BbIe pacTeHUS MOTYT pacTH Ha cyOcTpaTax, He COJ
a30Ta OIpeersieT 3HAYUTENbHYI0 poiib BPC B KpyroBopoTe a30Ta B MPHUPOAE U MOBBIIICHUH TIIOJIOPO
obecrieyeHus1 3JIeMEHTaMH1 TIOYBEHHOTO IIUTAHUS PacTeHnit — GochopoM U a30TOM.



MeToa OLleHKH

Tounoe coomeemcmaue

MeTox OLIeHKH

Tounoe coomsemcmeue

MeTox OlIEeHKH

Tounoe coomeemcmaue

MeToa OLleHKH

Tounoe coomsemcmeue

NH* s riyrasans

PucyHok 2. A. MoToK BelecTBa B 6060B0-pn3obuanbHom cumburose. b. KopHeBble cumt

Buibepume BCE npasunvhvie omeemul u3 uemuipex npeonodicennsix. Omeemol Ha KanHcOblii 60NPocC 3a

nopsoke be3 npobenos u 3HaKO8 NPEeNUHAHUSL.

1. ITpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIbHBIE YTBEPIK/IEE
Bce pacrenns cemeiictBa BepeckoBeie 00pa3yIoT SpHKOUIHYIO MUKOPH3Y
BbenokowyaHHas KamycTa — MUKOPH3HOE PACTCHHE
B omimane ot 3HAOMHUKOPU3BI, SKTOMHUKOPH3a 00ECIIEYNBACT PACTEHUE MPEUMYIIEC
[Tpu npopacTanuy BHYTpb KOPHS, TH(a SHIOMHUKOPU3HOTO Tprba 00pa3yeT ammpece

Ortger: "' cd
2. Ilpouuraiite hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Boboseie pactenus HE moryt oqHOBpeMEeHHO 00pa30BaTh 1 MUKOPHU3Y, U KIyOCHbK
Pactenus cemeiictBa boOOBBIE 00Pa3yIOT IHIOMHUKOPH3Y
I"a3000pa3HbIi a30T MpeBpaacTcs B KIyOCHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpPOa’pOOHOH Cpe/ibl B KITyOCHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Ortser: " bc
3. OcHoBbIBasich Ha HH(OPMAIINH U3 TEKCTOBBIX (PPArMEeHTOB U PUCYHKOB, BLIOEPHTE BCe MPAB
Ecnu BeIpammBaTh 6000BbBIE PACTEHUSI HA JOCTATOYHOM 00ECIIEYCHUH a30TOM H (O
OKTOMMKOpPH3a XapaKTepHa /I BCeX PacTCHUH
Hurporenasa npespalaer MOJEKYJISIPHBIA a30T B aMMOHUN
Bobosrie pactenus HE moryt ¢opmMupoBars SKTOTpOQHYI0 MHUKOPU3Y
Orser: @ cd
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (parMeHTOB U PHCYHKOB, OTBEThTE HA BOIPO
(pyHKUMOHUPOBAHUM B3aMMOBBITOJHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii 1 AM
TpaHcnopTa yrieBoJoB U3 JINCTa B KOPEHb
TpancnopTa BOJbI U3 KOPHS B JTUCT
TpaHcriopTa MUHEpaIbHBIX JIEMEHTOB OT MUKOCUMOHOHTA B PACTCHHUE
TpaHcriopTa aMHHOKHCIIOT U3 KITyOSHBKOB B JIUCT
Orser: @ acd
5. OcHOBBIBasICh HA HHOPMAIIMHU U3 TEKCTOBBIX ()PArMeHTOB, PHCYHKOB 1 Bammux 3HAHUSX, BE
JL1s BceX 3KTOMHUKOPH3HBIX T'PHOOB XapaKTepeH MIUPOKHUIl CIIEKTP pacTeHUN-X035€e}
Bce «canpoduTHbIe» pacTeHUs SBISIOTCS 00JIMIaTHBIMA MHUKOPHU3000pa30BaTelIsiMI
Pacrenns HE cniocoOHBI ycBauBaTh OpraHUYeCKHi a30T
Pa3paboTka npemaparoB Ha OCHOBE MUKOPH3HBIX I'PHOOB MO3BOJIUT YBEINYUTH YPO:
Otser: & d

”|)‘(lBlUlbllbl(} OTBETHI JIfA: X

cd

I'lpzlmwu.m.le OTBETHI IJIsI: Y

bc

I'lpzu;mu,m,lc OTBEThI JIfA: Z

ac

I'lpamm}.m.le OTBETHI JIsA: M

abcd



MeTo OLleHKH n])ilBllﬂbele OTBEThI 1JIfl:
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BOIIPOC 13: 3AHNPOC MHOTOKPATHOTI'O BBOJA MMPONYIMEHHOI'O TEKCTA

CyM4YaTbIX rpu0OOB (ACKOMULIETOB) BCE CIIOPHI, 00pa3yroLMecs B pe3yabTaTe MeH03a U3 OJJHOU U TOH ke
JUIIONTHON KIIETKH, OCTaroTcsa B oOiell obosiouke — cyMmke. IIpu 3TOM CTpoeHHe CyMOK Yy pa3HbIX
ACKOMMIIETOB pa3HOe. Y HEKOTOpPbIX BUIOB BCE CIIOPbI B CYMKE DPAcIlOJOXEHbl B OAHY JUHUIO, B
CTPOrOM COOTBETCTBHH C TMOpsiAkoM pacxoxiaeHus xpomarua (l-e u ll-e nenenme wmeito3a
OPHEHTUPOBAHBI Y 3TOro Tpubda oauHakoBO). Kak OyayT BBIMIAAETh CYMKH, €CIIM MCXOAHBIA AUILIIOU
6bim  rereposurotoit  0.d,? Ilpenmonoxum, uro amiens O, obecrneumBaer  QopmupoBanue

HEXU3HECTIocoOHo# cropel, a amtens O, — »xu3HecmocoOHoi#. 3amonuure Tabmmmy. B oTBeTax
UCIONIB3YITE clenyromue o003HaueHus: Hexxn3HecnocoOHas ciopa — N, »xu3HecrocobHast criopa — L.
@deHOTUITBI Pa3HBIX CIOP HE pasleisiTe mpoOesamMu WM 3Hakamu npenuHanus (mpumep: NL). B
MOCIEAHEM 3aJaHUM 3alldIINTe BapHAHTHl PACIONOXKEHHS KIETOK B CYMKe, HE pa3enss WX
npoberamMu, a caMH CyYMKH  OTAEIMTEe JApyr OT  Jpyra OJWHOYHBIM  TPOOEIIOM.

Kosn4ecTBO KIIETOK B CyMKe [y]

ITnonaHOCTh K101 13 HUX (N wim 2N) [u]

Cpenu HEX: KOJIMYECTBO KIJIETOK, HECYIIUX ajuienb | [t]
d.
KOJIMYECTBO KJIETOK, HeCyIux amiensb | [j]
d.

BeInuimTe pacnoiiokeHne KIETOK B CYMKe, €CIi BTOpasi KJIeTKa cieBa xu3HecrnocooHast | [1]

|| #3BeCTHO, HTO: BTOpasi KJIETKa CJIeBa [o]

HEXKHU3HECOCOOHas

Beimuimmre Bce BO3MOXHBIE BapHaHTBl CYMOK, €CIH B OJHOW W3 XpPOMAaTHI B HCXOIHOI | [r]

JUTTONAHOH KIeTke mpousonuia Mytarus d, — d,

BriOpaHHBIii 0TBET:

CyMUYaThIX rpuOOB (aCKOMHIIETOB) BCE CIOPBI, 00pa3yroIIUecs B pe3ysibTaTe Meu:
o01eit 06o10uke — cymke. [Ipr 3TOM CTpoeHHe CyMOK Y pa3HbIX aCKOMHIIETOB pa3]
B OJHY JIMHUIO, B CTPOIrOM COOTBECTCTBHUH C IOPAAKOM PACXOKIACHUA XPpOMATHUIA (
oauHakoBo). Kak OyayT BBIMIAAETh CYMKH, €CITU UCXOAHBIM TUIUION]T OBLI TeTepo:

dopmupoBanue HeXM3HECTIOCOOHOH cropsl, a amnens O, — sxusHECTOCOOHOM. 3
o0o3HavYeHHs: HexKU3HecocoOHas cropa — N, sku3HecocoOHas criopa — L. DeHot
npenuHanus (mpumep: NL). B mociennem 3aianuu 3anuimTe BapuaHThl paciiosio
CYMKHU OTJeNuTe apyr oT

KonnuecTBo KI€TOK B CyMKe
[TnonaHOCTH KaxM0# M3 HUX (N WM 2n)
Cpenu HUX: KOJIMYECTBO K

KOJIMYCCTBO K

Brimuiute PACIIOJIOKCHHUEC KIIETOK B CYMKE, CCJIIM U3BCCTHO, UTO: | BTOPAs KIICTK:
BTOpasd KIJICTK:




MeToa OLlEeHKH

Tounoe coomsemcmaue

MeTo OLlEHKH

Tounoe coomeemcmaue

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

MeToa OLleHKH

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

Bremuimunre Bce BO3MOXXHBIE BApHAHTBI CYMOK, €CJIM B OJHOW W3 XPOMAaTHUJ B HUC
npousonuia myrauus d, — d,

I'lpamuu.m.le OTBETHI AJIs1: Y

4

npaBllﬂbele OTBETHI 1JIfl: U

1n
n

I'lpamuu.m.le OTBETHI I t

2

IIpaBujbHbIE OTBETHI 1JIA:

2

IIpaBuibHbIE OTBETHI 1015 |

LLNN

np‘dBllﬂLIlLlC OTBETHI 1JIsl: O

NNLL

I'lpamlm.m.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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BOIIPOC 14: 3CCE

Hatime paszeepHymbili omeem. Ucnonb3ylime Onsi omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKOM MPOMBILLUNIEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
NOSTy4YeHus1 LienieBoro pekoMOnHaHTHOro Gernka, UCnonb3yemoro B U3roTOBfIEHUN fIEKapCTBEHHbIX
npenapatoB. OQHON M3 TakKMX CUCTEM SBNSAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnuwmnTe Npouecc MONyYeHNs KNeToYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro
0enka Ha ocHOBe KneTok gpoxoken. OueHnTe, KakKMMn OCTOMHCTBaAMKU M HegocTaTkamu obnagaet
JaHHas cucTema.

Haunstii 1. Beigenenne MPHK storo 6enka. Heo6xomumo, 4To0OB! H30€kaTh MPoOIeM CO CIUTAaHCHHIOM, HE KaXKIbIi
OTBET:  BEKTOP CHOCOOCH IMOMECTHTH B Ce0s BECh T€H C HHTPOHAMHU.

2. OT-IILP mPHK, napa6otka k/JHK aToro Genka.
3. Jlurupoanue kIHK ¢ npoxxeBbIM IPOMOTOPOM U CUTHAJIOM TEPMHUHALIUU.

4. BBeneHue MoJIy4eHHOM CTPYKTYpBI B BEKTOP: MOXKHO UCHOab30BaTh BUpycHbIl JIHK BekTop, copepxamuit
red mmibki CRISPR, kommieMeHTapHBIA HEOOXOJUMOMY CaifTy BCTpanBaHUs reHa Oenka, rer Cas9
9HJIOHYKJIEA3bl (C CUTHAJIOM SCPHOM JIOKAIM3alliK) ¥ TeH He0OX0UMOT0 JUTs BCTAUBAaHUS Oerka ¢
KOHIIEBBIMHU CaliTaMy, KOMIUIEMEHTapHBIMU CaliTy BcTpauBaHus. B 1aHHOM cilydae HE0OX0IUMO NPaBMIIEHO

m noaoupatk cailiT BcrpanBanus rena, Tk CRISPR-Cas9 cucrema MoxkeT HaxoauTh caiThl ~10 201H, a TakKe
BCTaBKa MOXET MOBPEIUTH I'eHBI " JOMAITHETo X03sHCTBa", UT0o OyAeT JNeTaabHO I JPOXOKEH.

5. B xnerke npoxokeit Cas9 B kommiekce ¢ PHK-mmmnekoit (CRISPR-Cas9) cnenaer nBynenoueqHbli
HaJape3 U N0 MEXaHU3MYy TOMOJIOTHYHOM peKOM6I/IHaHI/IH HeO6XO,Z[PIMbII71 I'CH BCTPOUTCA B TCHOM.

6. [Tony4eHHas KyJIbTypa IpoxoKeil OyeT BhIpAIIMBATHCS B OMOPEaKTOPE Ha MUTATEIbHBIX cpeax (00bIYHO
KUIKHE).

Hocronnctea: CRISPR-Cas MeToz mo3BOJISET IPOBOIUTH JOBOJIBFHO TOYHYIO TPAHC(HOPMAIIHIO JPOXKIKEH.

HCI[OCTaTKI/IZ H€06XO,Z[I/IMBI XOpOI1IHUC pacCUCThI caiita peCTpuKInH, 4T00 HE TIOBPCANUTL I'CHBL "Z[OMaH.IHeFO
XOBﬂﬁCTBa", O/THAaKO ceigac JUIA 3TOTr0 €CTh COBPEMEHHBIC KOMIIBIOTEPHBIC TEXHOJIOTHUH.

Bepuwiii  [OtcyrcTByer]
OTBET
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BOIIPOC 15: J3CCE

Ipencrapiennbie GpoTorpaduu HIIIOCTPHPYIOT UCHOJIb30BAHNE PA3JINYHBIX TEXHOJOTHA H METOIHK JIJIsI
imyqemm CTPOEHHS PENPOAYKTUBHBLIX OPTaHOB pacTeHus. BolmosiHUTE 3a1aHusl, 3aNIUCAB 0TBETHI B
CHEIHMAJILHO OTBEAEHHOE IO0JIE.



1. YcranoBuTe cOOTBETCTBHE MeKTYy oTOrpadpusiMu, yBeTnIUTEIHLHBIMA MPUOOPAMHU U METOTUKAMH,
KOTOpbIe HCTOJIb30BAINCH NPH MOJTYYeHHH JAHHBIX H300paxKeHnii. 3anuuTe Kaxa0e MoJTydYeHHOoe
COOTBETCTBHE B MoJie st oTBeTa B Buje X - Y - Z, rae X - 0yKBeHHOe 0003HaYeHne H300paskeHust, Y -
HOMep npudopa (apadckasi nugpa), Z - Homep MeToauku (pumckas nuppa). BHUMAHUE! Onun u3

npudopoOB U OIHA U3 METOAHUK — JIMIITHHE!

YBenmuuuTensHble TPUOOPHL:

Hcnonb3yemMble METOUKH:

1. IlpocBeunBaronuii 1EKTPOHHBII
MHUKPOCKOIT

I. OxpamBanue GryopecieHTHBIM KpacHTeJIeM

2. CBeTOBOW MUKPOCKOI

1. Hanpienwe 30o0Ta (XpoMa, nmaiaius...) Ha MOBEPXHOCTh
o0beKTa

3. CxaHUPYIOLIHIA YIIEKTPOHHBIH MHUKPOCKOIT

I11. O6paboTka npenapata KpaCUTEIIEM, OKPAIIIMBAIOIIUM
XpOMAaTHH

4. dnyopectieHTHBIH (KOH(DOKAIBHBIN)
CBETOBOW MMKPOCKOI

IV. Ucnonb30BaHue KOHTPACTUPOBAHUS 0€3 OKPacKu

5. CrepeocKOoMuecKuil MUKPOCKOIT
(bunOKYyIISIP)

V. I/ICCJ'ICILOBaHI/Ie JKHBBIX MaKpOO6’b€KTOB

V1. U3roToBnenue yapTpaTOHKUX Cpe30B oOpasia,
3aKJII0YEHHOT'O B SMOKCUIHYIO CMOILY

2. K xakomy oTaey OTHOCSTCS pacTeHusl, 00pa3yoniye CTPYKTYphl, NpUBeIeHHbIe HA N300paskeHUusX?
Ilo xakuM nNpu3HaKaM, BHANMBIM Ha (oTorpadusix, Bel 310 ycTanoBuan?

3. Ha pucyHnke B n3o0pa:keHa reHepaTHBHasI CTPYKTYPa, XapaKTepHas J1Jisl IpeIcTaBUTe/ el 0THOro U3
OT/1eJIOB BHICIIMX PACTeHHUIi, HEMOCPEACTBEHHO YYACTBYIOIIAS B ONJIOAOTBOPeHu. OnuuuTe
NPUHOMIHAIbHbIE 0CO0EHHOCTH TAKOI0 CIoco0a ONJI0I0TBOPEHHs], TePeYHCJINTe BCe TeHepaTHBHbIE
CTPYKTYPbI, IPHHAMAOIIME YYACTHE B 3TOM IpoIecce, a TAK:Ke Te CTPYKTYPbl, KOTOpbIe 00pa3yloTcst U3

HHUX I1I0CJIC ONJIOJOTBOPEHUS.




Han A-3-11 b-2-111 B-2-1V I'-4-1 1-5-V

HBII

0TBe 2. [TokpsIToceMsiHHbIe(1IBETKOBBIE). Ha pucynke b n300paken ceMe3auaTok ¥ MOKHO BUJIETb SIHLIEKIIETKY, KIETKH-
T CIyTHHIBI, KIETKH-aHTHUIIOIb! ¥ IEHTPAIBHYIO KIICTKY.

3. Taxoke M300pakeH ceMe3avyaTok. J[BOifHOE OIIOA0TBOPEHHE, OCOOCHHOCTH: O/IHA U3 KIETOK CHEPMHUS
OIUTOJOTBOPSIET JUIUIONIHYIO LEHTPAIBbHYIO KISTKY B 00pa3yeT SHIOCIIepM, Apyras OIIOAOTBOPSCT SIHIECKICTKY 1
obpasyeT 3apoAbIll pacTeHHs. B nmpopacTaHuy criepMus TakKe y4acTBYeT MUKPOIIMIIC - OTBEPCTHE 00pa3oBaHHOE
HUHTETYMEHTaMH.

Bep [OtcyrctByer]
HBII

OTBE

T

ol | |
m | M| M| K

OTBE

T o» Mashups
Path: p
Cnoga:1
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BOIIPOC 16: 3ATIPOC ®AMUJA

YBakaeMbIil yqacTHHK!

J1Jis CBOETO CIIOKOWCTBUSI BBl MOYKETE COXPAHUTh OTBETHI B IOKYMEHT word:
1. CkommpyiitTe OTBeTHI B (haiin word;

2. He 3a0ynpTe yka3aTh OJ0K 3aaHUs 1 HOMEP BOIMPOCaA;

3. JIns coxpanenus Haxxmure "@aiin" - Coxpanuth kak - Kommnetotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "0l1234567" - Briopars popmar 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 mpoayosmpoBath (aiii B 4aT MpoKTopy.

Haunsriii otBet: 012048538.pdf
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