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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

JlanHble oTBeTH!: G [y,
AMGOpBI C MTOICOTHEYHBIM MaCIOM
A d.
Meiiku BsJICHBIX a0pPHKOCOB

4e.

m Memku ¢ NIIEHNYHON MyKOH

Bepnsie otBeTsI: L4 .

Memiku kKopeHHBIX 3epeH

_-'Idu

Memkn BSIICHBIX aﬁpI/IKOCOB

_-'I e.

Meuiku ¢ NieHUYHON MyKOH

0
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BOINIPOC 2: 3AIIPOC HECKOJBKUX OTBETOB

Bri0eputre BCE npaBuiibHbIe 0TBETHI.
Monexyna AT® HemoCpeACTBEHHO HCIIONB3YETCs s 00ecIeueHUs

Jlannbie oTBETHL: 4l .

AKTHBHOTO TPaHCIIOPTa BELIECTB

Qe
Cunresa [JHK

2 d.

PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

B X

Ae.
Cunteza PHK

Bepnsie otBeThI: L4 3.

P Cryjiilii aKTUBHOCTH OclKOB

4 b.

AXTUBHOTO TpaHCIIOpTa BCUICCTB

2 d.



PaboThI aKTO-MHO3MHOBOI'O KOMILIEKCA

4 e.
Cunre3a PHK

0
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BOIIPOC 3: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIC OTBETHI.
VY 0fHOTO U3 BUIOB MATSIPUIHOTO IIA3MOANS 3UT0TA COAEPKHUT B AApe 28 XpOMOCOM U 1ocie (POPMUPOBAHUS AECTHTCS
myTeM Meio3a. CreioBaTenbHO, y 3TOTO BHIA B HOpME

JlanHbie OTBETHI: ' .

3penas jkeHcKasi rameTa CoAepKUT 14 xpomocoMm

& e.

ﬂ Knetka Ha craauu anadasbl EpBOro JACICHUSA MEH03a COACPIKUT 28 XpoMOCOM

Bepnsie otBeTsI: L4 .

3pernas jxeHCKas rameTa CoAepKUT 14 xpomocom

& e.

Kierka Ha cranuu anagassl IepBOTo JEJICHUs Meii03a CONEPKUT 28 XpOMOCOM

5
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BOIIPOC 4: 3ANIPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIE OTBETHI.
PeakTuBHOE IBMKEHUE XapaKTEPHO IS CIEAYIOMIMX IPYII O€CII0O3BOHOUHBIX

Jlanubie otBethr: € 5.

Kpabur
_F'I b.

m Kansmapsr

Bepusie otBeTsI: L4 b,

Kanbmapsr

4 C.

JInuunku cTpekos

0
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BOIIPOC 5: 3ANIPOC HECKOJIBKHUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
ﬂ Uepes remaro-mianeHTapHbIH 0apbep B OPraHMU3M IUI0a MOTYT IPOHUKHYTh



JlaHHBIE OTBETHI: @ a

Bupycsr
Do,

Kucnopon

@

Antnrena

De.

ITonoBbie ropMOHBI

Bepusie otBeTs: (4 3.

Bupycsl
Do,

Kucnopon

@

Anrurena

De.

IlonoBbie rOpMOHBI

5
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BOIIPOC 6: 3ANPOC HECKOJIBKUX OTBETOB

Boi6epute BCE npaBuiibHbIe 0TBETHI.
HexoTtopeie OproX0OHOTHE MOJUTIOCKH B X0JI€ 3BOJIIOLIMH MOJIHOCTBIO YTPATHIIN paKOBHHY. KakoBBI BOZMOXKHBIE IPUYHHBI

9TOH yTpaThI?

JlaHHBIE OTBETHI: & a

Hepexoz[ K ’KHU3HHU B TIOYBE U JICCHOU IIOJACTHIIKE

Dd.

Hepexoz[ K ’)KM3HH B TOJIIC BOJBI

Qe
ﬂ Ilepexon k mapazuruzmy

Bepnsbie oTBeTHI: % a

Tlepexon K )KM3HU B MOYBE U JIECHOM MOJCTUIIKE

4.

Hepexo;l K ’)KM3HH B TOJIIIIC BOAbI

De.

Ilepexon k mapazuruzmy

5
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BOIIPOC 7: 3AINIPOC MHOTOKPATHOTI'O BBOJA MMPONIYIMEHHOI'O TEKCTA



IMepen BaMu n300paXeHUs PA3IMIHBIX CTaIUH KU3HECHHOTO IMKJIa HEKOTOPOTO OpraHu3Ma. PaccMoTpuTe prCyHKH H
BBIIIOJTHATE 33JaHMS.

1. YcraHoBHTE MIPaBIIBHBIN MOPSIOK CTAIWH, HaunHAs ¢ SHIeKIeTKH. OTBET 3alUIINTE B OTBEJCHHOE IOJIC B BUIC
MOCTICIOBATENEHOCTH OYKB 0€3 3HAKOB IPEITMHAHMS U TIPOOEIIOB, PETUCTP HE BajKeH.

Ortser: [w]

2. Bribepute Bce IPaBUIIbHBIC XapaKTEPUCTUKH JAHHOTO BHJA YXHMBOTHBIX (OTBET 3aIMIIUTE B OTBEACHHOE IT0JIC B BUJIE
MIOCTICIOBATENEHOCTH JIATHHCKHUX OYKB B aJ(paBUTHOM HOpsIKE 0e3 3HAKOB MPEITHMHAHMS U TIPOOEIIOB, PETUCTP HE BaXKEH):
Ortser: [I]

3. BnummTe B OTBEJCHHOE 0JIE PYCCKOE Ha3BaHUE THUIA, K KOTOPOMY OTHOCHTCSI JaHHBII BH:

J Ortser: [g]
4. Brimmure B OTBEIEHHOE TI0JIE PYCCKOE Ha3BaHHE KJIacca, K KOTOPOMY OTHOCHUTCS XO3SIMH JIAaHHOTO BHUJIA:
Ortser: [0]
5. Briumute B 0TBEZCHHOE 0JIe OYKBeHHOE 0003HaueHHEe (PoTorpaduil, BBEIMOJIHEHHBIX PU TOMOIIH (HIyOpPECIIEHTHON
MHUKPOCKOITHH.

Ortser: [K]

BoiGpannblii oTBeT: [lepen BamMu H300pakeHUs PA3IMYHbIX CTaJUH KU

3HCHHOT'O IIUKJIAa HEKOTOPOTI'O OpraHu3ma. PaCCMOT]
b e |

1. YcraHoBuTe MpaBWIIBHEIN MOPSIOK CTaJANN, HAUUHAS C SHIEKIeTKH. OTBET 3alUIINTE B OTBEICHHO
po0esIoB, PErUCTP HE BaXKEH.

Orser: @ BI'BJIAE

2. BeiOepure Bce paBUIIBHBIC XapaKTEPUCTUKHU JaHHOTO BUJIA )KHUBOTHBIX (OTBET 3AIMIINTE B OTBE/IC
anaBUTHOM TOpsIKe Oe3 3HAKOB MPETTMHAHUS U TIPOOEIIOB, PETUCTP HE BaXKEH):

Ortser: & [Hu4ero He g1ano]

3. BrimmuTe B OTBEACHHOE TIOJIE PYCCKOE Ha3BaHKE THIIA, K KOTOPOMY OTHOCHTCS TAHHBIN BHI:



BOIIPOC 8:

MeTox OLEHKH

Tounoe coomeemcmaue

MeTox OLIEHKH

Tounoe coomsemcmaue

MeToa OlleHKH

Cosnaoenue wabnona
Cosnadenue wabnona

Cosnaoenue wabniona

MeTo/ OlleHKH

Tounoe coomsemcmaue

MeTo OllEeHKH

Tounoe coomeemcmaue

Otser: & KPpYTJible YepBH

4. Brumure B OTBCACHHOC 110JIC PYCCKOC Ha3BaHUE KjlacCa, K KOTOPOMY OTHOCUTCH XO34WH JAHHOTO -

OrBeT: a MJICKOIIUTAKOIIHE

5. BoumnTe B 0TBeIeHHOE NOJIe OYKBEHHOE 0003HaueHHe (HOTOrpaduid, BEIIOJIHEHHBIX PH HOMOLIH

Ortser: & AE

HpaBl/l.J'lel:-le OTBETHI AJIsl: W

BI'BJIEA

IIpaBuabHbIE 0OTBETHI 114 |

ABD

HpaBPUILHLIe OTBETHI AJIsl: &

[Kx]pyraste uepsu()?()?(20?070?70?0?0?(0?
[Hu]emaronsi()?()2020?()?()?20?0?0?(0?
[[Injepsuanononoctisie()?()20?02020?0202020?

HpaBnm,m,le OTBETHI AJIsI: O

Mekomnuraromme

IIpaBuabHbIe 0TBeTHI 11 k

A

I 6
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3AIIPOC MHOT'OKPATHOI'O BBOJA NNPOIIYWEHHOI'O TEKCTA

Ha pucynke n3o0paxeHbl reHepaTUBHBIE CTPYKTYPBI PEACTaBUTENCH Pa3IMIHBIX OTAEIIOB BBICIINX PACTCHUH.
Baecure pycckne Ha3BaHHUS 3TUX OTJENIOB B OTBEJCHHBIE MOJIS PSAAOM C COOTBETCTBYIOUIUMH HOMEPAMHU.




1.[r]
2.[t]

3.yl
4. [o]
5. [w]

Br10paHHBbIii 0TBeT:

MeTo OlIEeHKH

Cosnaoenue wabniona

Coenaoenue wabniona

MeTo OLIEeHKH

Cosnaoenue wabniona
Cosnaoenue wabniona

Cosnaoenue wabniona

MeTo/ OlLleHKH

Cosnaoenue wabnona

MeTo/1 OLIEHKH

Coenaoenue wabnona
Coenaoenue wabnona

Coenaoenue wabnona

MeToa OLleHKH

Cosnaoenue wabniona

Ha PUCYHKE I/I306pa)KeHBI TCHCPATHUBHBIC CTPYKTYPbI Hpe)]CTaBPITeJIeﬁ Ppa3JIMIHBIX OTACJIOB BBICHINX [

ToJig pAAOM € COOTBECTCTBYIOIIMMHU HOMEPAMU.

2. 9 mxu

3. @ ronocemennbie

4.9 NanopoTHHKO0Opa3HbIe
5 @ NanopoTHHKO0Opa3HbIe

HpaBl/lJlebIe OTBETHI 1JIfA: I

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

IpaBliIbLHBIE OTBETHI JJIs: t
[Mm]oxoo6pazusie( )?()?()?()?()?2()?()?()?
[Mm]oxoBumabie( )?()?()?()?2()?2()?()?()?
[Mm]xu()?()2()?()?()?()2()?()?
IpaBuibHbIE OTBETHI IJISL: Y
Tonocem[es]arsie( )?()?()?()?()?()?()?()?

HpaBl/l.]'leble OTBEThI 1JIsI: O

[(Mn]mayrosuansie( )?()2()?()?()?()2()?()?
(MrJmayrsi( )2()?()2()?()2()?()2()?
[Mn]raynoopasreie( )2()?()?()2()?()?()?()?

HpaBnanMe OTBETHI AJIsI: W

[M]anoporaukoodpazusie( )?()?()?()?()?()?()?()?



Cosenadernue wabnona [T ]anmoporaukoBuanbie( )?()?()?2()?2()?()?2()?()?
Cosenadernue wabnona [T ]amoporauku( )?( )?()?2()?2()?()?2()?()?

4
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BOIIPOC 9: 3CCE

Ilepen Bamu Tekcr, coaep:kammii N9Th OHOJIOrHYECKUX OINOOK. BHUMATe1bHO IPOYTHTE €ro,
HaiiiuTe OIMOKY M 00BSICHUTE, B YeM OHHU 3aKJII0YAIOTCs, BIMCAB OTBET B OTBEJAEHHOE TOJIe.
Brumanue! Hcnpagnenue ppazel uckniouumenvHo ompuyanuem (Modlicem — He MOdcem, umeem — He
umeem u m.n.) ne 3acuumoiéaemcs. Heooxooumo cghopmynupoeams ymeepoumenvrnoe npeonorcenue.

Cykineccusi — mocieIoBaTesibHasi CMeHa OHOLEHO30B, POUCXOAAIIAs B OMHOM M TOM ke OHOTOIIE MOJ
BIMSIHUEM TNIPUPOIHBIX (AKTOPOB WJIM II0J BO3JCHCTBHEM dYenoBeKa. IIpHumHbBI, BBI3BIBAIOIIME CYKLECCHU
JenATCs. Ha JBE IPYMIBI IEPBUYHBIC, KOIJa NPUYMHOM CMEHBI SIBJSIFOTCS M3MEHEHMs, BO3HUKAIOLINE B
pe3yabTaTe AEATENILHOCTH CaMOro COOOIIECTBA; W BTOPUYHBIC, MPOMCXOAALIME B pe3yiabTaTe BHEIIHUX
Bo3eicTBHiA. [IpuMepoM MepBUYHON CYKIIECCHH MOYKET CITY’KATh CMEHA PaCTHTEIHHOTO COOOIIECTBa TIOCIe
no>kapa.

®dopMmupoBaHHE TEPBUYHBIX (PHUTOLIEHO30B, HANpPUMEp, B TAC)KHOW 30HE OOBIYHO HAYMHACTCA C
JUIIANHUKOB; BCJENl 32 HUMHU B COOOIIECTBO BKIIOUAIOTCS CTEIIOIINECS, a 3aTeM KYCTapHHKOBbIE ()OPMEI U
mxu. llozgHee GOpMHPYIOTCS OJIBIIAHUKH U OEPEe3HSKH; OJHOBPEMEHHO C HHUMH MOSBIISIOTCS XBOWHBIE
MOPOJIbI, COCTABIISIONINE OCHOBY 3aBEPILAIONIETO COOOIIECTBA B BUIEC CMEIIAHHOTO Jieca, (POPMHUPYIOIIETOCs
npumepHo depe3 100-120 neT mocne Hayana cykmeccHH. B TUNMHYHOM citydae Mo XOAy TaKOW CyKIECCHH
BO3PACTAET I0JIS1 CBETOIIOOUBBIX PACTEHHH.

KoHEe4YHBIM pE3y/IbTaTOM CYKLECCHMH OyIeT COCTOSHHE 3KOCHCTEMBI, HAa3bIBAEMOE KIMMAaKCHBIM.
KnumakcHbie  cooOliecTBa  XapakTepU3YIOTCS  YCTOWYMBBIM — JTMHAMHYECKHM PAaBHOBECHEM  MEXAY
OMOTHYECKMMH KOMIIOHEHTaMH M CONPOTUBICHHEM cpelbl. Bmecre ¢ TeM, BO3HHUKIIAs B pe3yibTaTe
BTOPUYHON CYKLECCHUH KIMMAKCHas CHCTEMa MOXET CYIIECTBEHHO OTJIMYAThCS OT HEPBUYHOH, €CIn

[/ M3MEHWIHCh HEKOTOPBIC XapaKTEePHCTHKH nanmmadpTa WK KIUMaTHYecKue ycioBus. B memoM cykieccun
MPOUCXOIAT MYTEM COXPAaHCHUA BCEX IMMOHCPHBIX BUI0B C BKIIFOYCHHUCM HOBBIX.

Bonee Toro, B pe3yiabrare MHOTOOOpPa3HOI'O AHTPOIIOTEHHOTO BO3JCHCTBHUS BO3HUKAIOT HapyIICHHBIE
MectooOuTanus. Takue MecTooOuTaHHsI OOBIYHBI B CENICHUAX M BJIOJb 10pOr. X XapakTepHo# 4epToil yacTo
ABJIACTCA MOBBINICHHOC COACPIKAHUE a30Ta, TaK KaK OHU 6OFaTI)I PaCTUTCIbHBIMU OCTaTKaMM. W3-3a sToro B
JAHHBIX MECTOOOUTAHUSIX CHUYKAETCS YMCICHHOCTh COPHBIX PACTEHUH, HAIPUMEDP KpPalMBbI 1By JOMHOH.

Hannerii  [IppumMepoM BTOPUYHOM CYKIIECCHHM MOXET CIIy>KUTb CMEHA PAaCTHTENILHOIO COOOILECTBA IOCIIe

OTBET: Toapa.
[Mo3mHee GopMHUPYIOTCS ONBIIAHUKN 1 OEPE3HSIKH; OMTHOBPEMEHHO C HUMH MOSBIISIFOTCSI XBOMHBIE
MOPO/IbI, COCTABIISAIOLINE OCHOBY 3aBEPILIAIOIIEr0 COO0IIECTBa - XBOMHOTO Jieca, POpMUPYIOIIETrocs
npumepHo yepe3 100-120 ner mocne Havana CyKieccuu.
B Tunu4HOM citydae 1o X0y Takoil CyKIIeCCHH BO3PacTaeT JI0JIsl TEHEeINFOOMBEIX PACTEHUH.
B nienoM cykiieccuy IpouCXOIST MMyTeM 3aMEHbI TUOHEPHBIX BUAOB Ha HOBBIE. M3-3a 3TOTO B
JaHHBIX MECTOOOMTAHUSIX HOBBIIIAETCS YUCICHHOCTh COPHBIX PACTEHHI, HAIIPUMEP KPaIlTUBBI
JIBYJTOMHOM.

Bepnbiit  [OrcyrcTByer]

OTBET

4
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BONIPOC 10: 3ANPOC MHOI'OKPATHOI'O BBOJA IMPONIYIMEHHOI'O TEKCTA

B oannom 3a0anuu eam HeobXo0uMO npoaHanruUposamv pacmeHm mexKcma, NOCEAUEHHbI
(MemoOuKe UCCIe008aHUU, U HA OCHOBAHUU CEOUX 3HAHULL U UHGOPMAYUU U3 MEKCmA 6bINOJHUMb
“3a0aHus.



Meron monumepasnoi nennoi peakuuu (III[P) B HacTosimiee Bpemsi IMHPOKO NMPUMEHSETCS B
owosmornn u MmemunuHe. Knaccuyeckas [IIIP mo3BomsieT moayduTh OOJBIIOE KOJIMYECTBO KOMHUUN
uHTepecytomeid Hac nocnenoBarenbHocTH JIHK. CnennduyHocts maHHOW peakiuu 00ecreduBaroT
HeOOJIbIINE TOCNIE0BATEILHOCTH HYKJICOTHAOB - mpaiiMepbl. Mx moaluparoT k 000MM KOHIAM
ammmudumupyemoro yyactka JIHK takum o0Opa3oMm, 4ToOBI MOCIIEIOBATEIBHOCTh TaK HAa3bIBAEMOTO
psIMOro TpaiiMepa COOTBETCTBOBAJA MOCIIEOBATEILHOCTH Ha 5’-KOHIIE IEMH, TOr/1a Kak OOpaTHBIH
npaiiMep 0OpaTHO KOMIUIEMEHTAapeH IMocienoBarelbHocTH Ha e€ 3’-konue. Hampumep, ecnu
uaTepecyromuii Hac ydactok JIHK 3akanumBaercst mociemoBatenbHocthio 5 -AAGCTA-3°, To
oOpatHbIi mpaiiMep OymeT MMeTh mocienoBarenbHOCTh: 5 -TAGCTT-3". Urobsl mpaiiMepsl MOTIIH
y3HaTh HeoOxoaumyro mnocienoBarenbHocTh JIHK cmecs g IIIP peakumm HarpeBarT 10
OIIpEeICJIEHHOW TEeMIIEpaTyphl - TEMIIEPATyphl OT)KUTA MPaiMEPOB. DTa TEMIIEpaTypa pacCUnuThIBACTCS
nyreM TMpuOaBlieHHs K TeMIepaType IUIaBlieHUs (TeMmeparypa, OpH KOTOPOW IMPOUCXOTUT
pa3peAMHEHUE JBYXIENOYEUHON Mosekyasl npaiimepa) 4°C  rpangycoB. JHK-nommumepasa,
OCYUIECTBJISIOIIAs peIIMKaluio nHTepecyromero Hac yuactka JJHK, ucnonp3yer npaiimep B kauecTBe
3aTpaBKHM JUId Hayala CHHTE3a. B pe3ynpTare NaHHOW peakiuH IOJydaeTcs KOMHS HeoO0XOoIuMou
nocienoBarensHocta JIHK.

Jist Toro, 4To0bl paznuuuTh nocieaoBatensHocTH JJHK, MOXHO HCnonp30BaTh pecTpUKTA3hl —
(bepMeHTBI, KOTOpbIE Y3HAIOT M Pa3pe3aroT CTPOro ONpeesIeHHbIE MOCIEI0BaTEIbHOCTH HYKICOTH OB
B JIHK (Tak Ha3biBaeMbie caiiThl pectpukiuu). Hampumep, pecrpukraza Pfull, y kotopoii caiit
pectpukuuu Hecer mocienoBarenbHocTh 5 -GCATC|G-3, npu peakiuu ¢ MOCIEA0BATEIBHOCTHIO
JTHK Oymer paspesarh ee Ha [Ba (parMeHTa, COAEpIKAlIMe HAa KOHIAX MOCICIOBATEILHOCTH 5 -
GCATC-3 u5-G-3.

1.B nmnpemiokeHHON MOCIENOBATEIbHOCTH HYKJICOTUIOB 3aKOJUPOBAaH menTua JumHoM 19
AMUHOKHCIIOTHBIX ~OCTaTkoB. Bam HeoOXxomumMo mogo0Oparh mpaiMepbl IS amIuId(QUKAIAH
HYKJICOTHJHON MOCIIEe0BATEIbHOCTH, KOIUPYIOIIEH MaHHBIM MNEeNnTHA, HadyhuHas CO CTapT-KOJOHa
(ATG), u coaepxamieit cron-komoH (TGA, TAG, TAA). Ilomuute, 4To mpaitMepsl JOKHBI OBITH
crnenuuIHbl 1 00J1a1aTh TPUMEPHO OJIMHAKOBOM TeMIlepaTypoi IuiaBieHus (pasznuuus He Oonee 2-4
°C). Temmnepatypa TuiaBieHusl paccuutThiBaetcs o ¢popmyne: 2(A+T) + 4(G+C), rue OykBbI - 3TO
KOJMYECTBO HYKJICOTHAOB KaxAoro Tuma. Pasmep kaxaoro mpaiimMepa JOMKEH COCTaBIATh 15
HYKJICOTHJIOB. 3alUIIMNTE B OTBEJACHHOE IOJI€ MOJyYCHHBIE MpaiiMepsl B HampaBlieHUH OT 5'- K 3°-
KOHIy B BH/€ IO0CJIeI0BATEeJbHOCTH 3arJIaBHbIX JATHHCKMX OyKB 0e3 mpo0esioB (B TOM 4mHcjIe
KOHIIEBBIX) U YKOKHUTE TEMIIEPATYPY WX TUIABJICHUS.

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATACTTCG
ACTATAAGACTAGAGTAAATA-3’

OrBer:

[Mpsimoii mpaiimep: [X]

OGpartHbiii mpaiimep: [Y]

TemmnepaTypa nuasieHus npsamoro npaiimepa: [2]°C

Temneparypa miasienus ooparnoro npaiimepa: [K]°C

2. Tlomydennslid B mpenbinymieid dactu 3amanus [P mpomykT BcTpamBaeTcst B IUTa3MUIY IS
CHUHTE3MpOBaHUs Oenka B OakTepusx. Bam nmaHbpl mocienoBaTeNbHOCTH (CalThl PECTPUKLUH), IO
KOTOpBIM JIBE PECTPHUKTa3bl (IHIOHYKJea3bl pecTpukiuu) crneunduuno paspesaror JHK. B orsere
YKa@KUTe pa3Mep (QparMeHToB, KOTOpbIE TOJy4aTrcs B pe3yiabTaTe peaklud PpPECTPUKIHH,
MPOU3BEACHHOW JTHMH PECTPUKTAa3aMH ISl IUIa3MHIBI, COAEp)Kalled BCTaBKY B IPaBHILHOU
OpPHEHTAINH LIEIH.

HindIll 5" - AJAGCCT - 3°

Scrl 5" - GCTTGAG|CTTT - 3



Scrl
2225

MeCTO BCTaBKU

4500 rn.H.

@ npomoTop

OTBeT 3anuIIUTe B OTBeJEHHOE 10Jie B BH/E MOC/Ie10BATEIbLHOCTH YHCEJ, PACIOJIOKEHHBIX IO
BO3PACTAHHUIO U Pa3/ieIeHHBIX OJUHOYHBIMHU NMPOoOeIaMHu.

Otger: [mM]

BoiOpaHHblil 0TBET:

B oannom 3a0anuu sam neobxooumo npoanaiuzuposams pacmenm mekcma, noce
3HaHUU u ungopmayuu us
Meroa nmonumepasHoit nienHoi peakiuu (I1L[P) B HacTosmee BpeMs: MIHUPOKO IT
MO3BOJISIET TOJIYYUTHh OOJBIIOE KOJUYECTBO KOMHN HHTEPECYIOLIEH HAc TMOCIIE;
obecreunBarOT HEOObINIKE MMOCIEIOBATETLHOCTH HYKJICOTUOB - 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,
IUIaBJIeHUs (TeMIepaTypa, Ipyu KOTOPOil MPOUCXOAUT pa3beAMHEHNE ABYXIEOUYSH
OCYILECTBISIIONIAsl pEerIMKanuio uHTepecyromero Hac ydactka JIHK, ucnonb3yen
pe3ynbTaTe NaHHOM peakluy MOMy4aeTcsl KOs He0OXO0IMMOM MOCIeI0BaTENbHOCT]
Jns toro, ytoObl paznuuuth nocienoBatenbHocTH JIHK, mMoxxHO umcmon
pa3pes3aroT CTPOro onpeAeNeHHbIe MocienoBaTeNbHOCTH HykieoTnn0B B JIHK (Tak
Pfull, y xoTtopoii 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 KaXJ0ro THma. Pasmep Kk
3anuiuTe B OTBEJICHHOE IMOJIE TMOJYYEHHBIE MpaliMephl B HAIMpPaBICHUU OT 5’-
JIATHHCKHUX OYKB 0e3 n1po0esioB (B TOM 4HcJIe KOHIEBBIX) U YKQXKUTE TEMIEPATYP

5’ - CTTCAAAACATGTACATAAGCAGAAAAGCCTCTAAACCTACATATA
ACTATAAGACTAGAGTAAATA-3’

OrtBer:

[Tpsamoii mpaiimep: “# ATGTACATAAGCAGA

Ooparnsrii mpaiimep: “# TTACTCTAGTCTTAT

Temneparypa niasieHus npsamoro npaiimepa: @ 44°C

Temneparypa niuasiaenus obpartHoro npaiimepa: @ 42°C

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



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

MECTO BCTaBKM

Scrl
4000 0

4500 n.H. 4500 r.H.

Scrl
2225 @ nrpomotop

OTBer 3anMIIMTe B OTBeJECHHOE II0Jie B BHAE IMOC/IeI0BATEIbHOCTH 4HCEJ
OJMHOYHBIMH IPOOEIAMH.
Ortser: " 517 1775 2268

MeTox oneHKH IIpaBuJibHBIE OTBETHI AJIsI: X
Coodeporcum ATGTACATAAGCAGA
MeTox OLEHKH [IpaBu/IbHBIC OTBETHI AJH: Y
Coodepoicum TTACTCTAGTCTTAT
MeTox oneHKH IlpaBuJibHBIE OTBETHI AJIS: Z
Tounoe coomeemcmaue 40

MeToa OLEHKH [IpaBuabHBIE OTBETHI 1JIs: K
Tounoe coomeemcmaue 38

Metoa oueHKH [IpaBH/IbHBIE OTBETHI JJIs: M
Tounoe coomeemcmaue 517 1775 2268

3
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BOIIPOC 11: OTBET, OTPAHUYEHHBIN MO JJUHE

B aMMHOKHCJIOTHOIi MOC/1e10BaTe/ILHOCTH 0e/IKa MPOM30IILIA 3aMeHa BAJIMHA B 6 10J105KeHUH
Ha jgeiinnH. Kakoe Bo3aeiicTBre Ha QyHKIUIO OeJIKa MOKET 0KAa3aTh Takas 3amena? Jlaiite
KPaTKHil 0TBeT.

Hanupiii - O6e aMUHOKMUCIIOThI BanvH U NENUMH UMEKT HEMONSAPHbIN ankuibHbIM pagukarn,
9T oHM 06e He 3apskeHbl, U HeTpanbHbl MO KMCMOTHO-OCHOBHbLIM CBOWCTBAM,
4 NO3TOMY 3HAYMTENbHbIX N3MEHEHU B (pyHKUUKM Benka HabngaTbea He Byaer.

Bepnblit [OtcyrerByer]
OTBET

5
u3 5 0aj10B



BOIIPOC 12: 3AHNPOC MHOTOKPATHOTO BBOJA MPOINYIMEHHOI'O TEKCTA

Brumamenvno npouumatime npeonodicennvie pazmenmsl meKcma u paccmompume puCyuKuy, 3amem nepexooume K
8bINOJIHEHUIO 3A0AHUI.
®parmenr 1.
BonbmmMHCTBO Ha3eMHBIX PACTEHUH BCTYIAOT B CAHMOMOTHYECKHE OTHOIIECHUS ¢ TpHOamMu, 00pas3ysi MUKOPH3Y. DTH TPHOBI
UTPAIOT KIIFOYEBYIO POJIb B PETYJIIMH JOCTYITHOCTU IMTATENBHBIX BEIECTB M HHTCHCHBHOCTH YTJIEBOJHOTO META00IU3Ma,
Y4acTBYIOT B ITOBBIIICHNH aAAaNTAMOHHBIX BO3MOXXHOCTEH pacTeHni. OHM OKa3bIBAOT BIMSIHUE Ha CTPYKTYpPY IOUBHI,
6ropazHoobOpasue GpuTOonEeHO30B M (PYHKIIMOHIPOBAHNE SKOCHCTEM B 11e1oM. COTIIaCHO COBPEMEHHBIM IIPEICTABICHUIM
BBIJIEIISIIOT CJIETYIOLINE OCHOBHBIE TUITBI MUKOPH3: SHIOTPO(HBIN, SKTOTPOMHBII U SKTOIHIOTPO(HBIN, COYETAIOIIHH B
ce0e 4epThl JBYX HEPBBIX THUIIOB.
DKTOMHUKOpH3a BO3HUKAET, KOTAa TU(BI rpnda OIuIeTaloT KOPEHb IUNIOTHOM CEThI0, 00pa3ys 4exoJl, WK MUKOPHU3HBIE
TpyOKku (prucyHok 1). ['n¢sl rpuda NpOHUKAIOT CKBO3b PU30EPMY KOPHS U PacIpoCTPaHSIOTCS 110 MEKKIETHUKAM, He
NIPOHUKas B KJIeTKU. [l KopHel, 00pa3yronix TaKylo MUKOPHU3Y, XapaKTepHO OTCYTCTBUE KOPHEBBIX BOJIOCKOB U
penyKLHsI KOPHEBOT'O YEXJIMKA BIUIOTH JI0 OJJHOTO-ABYX CJIOEB KJIETOK. JKTOMUKOPH3Y 00pa3yroT IpeBECHbIE PaCTEHHUS,
cocTapistrone mpuMepHo 10% COBpeMEHHBIX CEMEHHBIX pacTeHui. | pnOHON mapTHEP OTHOCUTCS K 0a3HIUAIBHBIM,
CyMYaTbIM WIH 3UTOTHYECKIM rpubaM. B HacTosmee Bpems omucano okoso 8000 BHIOB SKTOMUKOPU3HBIX TPHOOB, HO
obmiee ux aucio MoxkeT pocturath 20-50 Teicsid. HekoTopsle U3 3THX rpuboB, Takue Kak MOJOCHHOBUK MIIA MACJICHOK,
(hopMHupPYIOT CHMONO3 TOJIBKO € OJJHUM POIOM AepeBbeB. Jpyrue, kak, HalpuMep, MyXOMOpP, MUKOPU3YIOT OOJIBIIOE YHCIIO
pozoB xo3seB. Co CTOPOHBI PACTEHUH OHO IEPEBO MOXKET UMETH 110 15 1 Gosee rpuOHBIX MapTHEPOB. B sKTOMUKOpH3HOM
cuMOmo3e 00a mapTHEPA MONTyJaroT B3aNMHYIO BBITOLy: PACTEHHE 00eCIeYMBaeT MUKOOHOHTA OPraHHIECKUMHU
COCMHEHUSIMH, a TpUO, B CBOIO Ouepe/ib, CHabKaeT PUTOOMOHTA MPEUMYILIECTBEHHO COSAMHEHUSIMH a30Ta, B TOM YHCIIe
MOYEBHHOI — CBOMM TJIaBHBIM MPOJIYKTOM 00MeHa, a Takxke (pochopoM, KalueM, KajabliueM U MUKpoaieMeHTaMu. Kpome
TOTO, Pa3BETBIEHHBIH MULIENNIT rprba MOCTABISIET PACTEHUIO BOAY, (YHKIIMOHAIBHO 3aMEHss1 KOPHEBBIE BOJIOCKH.
DHIOMUKOpHU3a (PUCYHOK 1) XapaKTepu3yeTcs TeM, YTO TU(BI MUKOOHOHTA MPOHHUKAIOT B KJICTKH KOPhI KOpHs. Ha
MOBEPXHOCTH KOPHSI OHA BBIpakeHa cJ1a00, M1 OCHOBHASI YaCTh MUILIENIUS IpUOa HAXOIUTCSl BHYTPH KOpHA. B kiieTkax KopHs
MOTYT 00pa30BBIBATHCS CKOIUIECHIHS TH(] Irprda B BUAE KIIyOOUKOB U B BHJE ITy3BIPHKOB (Be3UKYM). [ MBI MOTYT
Pa3BETBIATHCS BHYTPH KIETKH — 3TH 00pa30BaHMs HA3bIBAIOTCA apOycKynamu. K sHIOMUKOpH3€E OTHOCATCS
apOyCKYISApHBIN (BE3UKYISIPHO-apOyCKyISPHBIIT), SPUKOUIHBIA M OPXUAHBIHN THUIL. [[Ba MOCIEAHUX XapaKTEPHBI TOJIBKO IS
npeAcTaBuTeNeH cemeiictBa Bepeckosbie 1 OpxuaHble, cOOTBETCTBEHHO. Hanbosee pacnpocTpaHeHHOI pa3HOBHIHOCTBIO
SHIOMHUKOPH3HI SBIETCA apOycKyIspHas Mukopusa (AM). AM ¢opmupyercs G0IBIIHHCTBOM BBICIINX pacTeHui (75-
90%) c rpubdamu otnena Glomeromycota (~150 Bunos). He o0pasyrot Mukopusy npenacraBurenn KpecTonBeTHsIx,
MapeBbix, AMapanTOBbIX U OcOKOBBIX. Kak U B cilydae ¢ 9KTOMHKOPU30H, MUKOPU30BaHHOE pacTeHue cHabXaeT Irpuo
jopraHHKoﬁ, a 9H/IOMUKOPH3HbIE TPHOBI 00ECIIeUNBAIOT CBOETO X035HHA B NEpBYI0 o4yepeb hocdopom, a Takxke Kaiuem,
MEJIbIO U KallbIIHEM.
DKTOIHIOMUKOPH3a BO MHOTOM CXOJ/IHA C SKTOMUKOPH30ii: 00pa3zyercst MaHTHsl U3 rud rpuda, 0THAKO MUKOOHOHT
MPOHUKAET BHYTPb KJIETOK JMHUAEPMHUCA U KOPbI KOPHS. DTOT THIT MUKOPH3bI 00pa3yeTcsi HEKOTOPBIMU PaCTEHUSMH
cemeiicTBa BepeckoBbie. ApOyTOUIHBIN THI SKTOIHJOMHUKOPU3bI XapaKTePeH AJIsl 3eMISTHUYHOTO JIepeBa, TOJIOKHSIHKH,
TPYIIAHKH U JIP., @ MOHOTPOIIOUTHBIH - U OABENbHUKA. MHOTHE N3 3THUX PAaCTCHUH SBISIOTCS MUKOTPO(QHBIMH (T.H.
«carpouTEI»).

IKTOMUKOPHIA IHAOMMKOPHIA
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PucyHoK 1. 9kT0- (cnesa) M sHAOMMKOpPKM3a (cnpaBa). MoscHeHUA B TEKCTe

®parmenr 2.



BoboBbie pacTeHust criocoOHBI K POPMHUPOBAHMIO HECKOIBKUX MYTYAIMCTHYECKUX 9HI0CUMON030B (pUCYHOK 2). OuH U3
HUX MPEACTaBISET COO0H CUMONOTHIECKOe B3anMoeiicTBre ¢ AM-rpubamu. Hanmane AM yirydinaeT MUHEpaIbHOE
MMTaHUE PACTSHMS, TIPEXKIE BCeTo GochaTHOE, MOBBIMIAET YCTOMUYUBOCTh PACTCHHN K (pUTONATOreHAM U aOMOTHIECKUM
crpeccaM. AM cuMOH03 COITPOBOXKAAETCS POPMUPOBAHUEM OCOOBIX CTPYKTYP, HA3bIBAEMBIX apOycKyiaamu. B HUX
MIPOUCXOIUT B3aNMHBIN OOMEH IpoXyKTaMu GpoTocuHTe3a U pochaTamu. BaxkHBIMU 3KOIOTHIECKUMU (PYHKIUSME TPHOOB
AM sBRSIOTCS 0OecnieueHIe B3anMOICHCTBUS paCTeHUH pa3IMIHBIX BUAOB B (PUTOIIEHO3aX TIOCPEACTBOM EIMHOM CeTH TH ]
U ydactue B (JOPMUPOBAHUH CTPYKTYPBI OYBEI.

OcobeHHOCTHI0 6000BO-pH306HaIpHOr0 cuMounosa (BPC) sBnsiercs Beicokast cienuUIHOCTD, NPOSBIAIONIASCS B TOM, YTO
oIpe/ieTICHHbIE BUBI/IITaMMBbI KITyOSHBKOBBIX OaKTepuii 00pa3yroT COBMECTHMBIE Maphl JIHIIb C ONPEeICHHBIMH
rpynnaMu 6000BbIX. [Ip 5TOM Ha KOPHSAX PACTEHUH Pa3BUBAIOTCS CIIEHMAIM3UPOBAHHbBIE CTPYKTYPbl — KIyOCHBKH,
KOTOpBIE SIBJSIFOTCS] BUZIOM3MEHEHUSIMH OOKOBBIX KOpHeH. OHM (hOpMUPYIOTCS B pe3yiibTaTe (OPMUPOBAHHS 0COO0H
KIIyOE€HbKOBOW MepHCTEeMBbl. bakTepuu nocenstoTcss BHYTPH KIETOK KiIyOeHbKa U TpaHchopMupyIoTcs B GakTepousl. B
KITyOeHbKaX CO3Jaf0TCS ONITUMAIBHBIC YCIIOBHS TS (PUKCAIIMH aTMOC(EpHOTo a30Ta OaKTEPOHTHBIM (PepMEHTOM
HUTPOTEHA30i. DTOT (hepMeHT paboTaeT B OTCYTCTBUH KHCIIOPOa, M pACTEHHE CO3IaET MUKPOadpOOHYIO Cpeay BHYTPH
KIyOeHbKa, OKpYXKasi ero CyOepHHU3UPOBAaHHOM SHAONEPMON U aKKyMYJIHPYsI JIETTeMOII00HH B KJIeTKaX. FIMeHHO Hann4ue
nerreMorioomnHa mpuaaéT 3¢ (HeKTUBHBIM KITyOeHbKaM HHTEHCHBHBIA pO30BHIi BeT. birarogaps oopazoBannio bPC
6000BBIC pacTCHUS MOTYT PacTd Ha CyOCTpaTax, He CoIepKaIluX CBA3aHHOTO a3oTa. OcyIecTBIeHHE Tponecca pukcanun
a30Ta onpenessieT 3HauYuTeIbHyI0 posis BPC B kpyroBopoTe a3ota B IpHpoJie U MOBBILICHUH IIOAOPOAS IIOYB.
VHTEeHCHBHOCTE ()OPMUPOBAHUS CUMOMO30B 3aBUCUT OT 00ECIIEUSHNUS SIIEMEHTaMU IOYBEHHOTO TIMTAHUS PACTeHUH —
¢dochopom 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 npasunvibie omeemul u3 uemvipex npednodicennvix. Omeemol Ha Kaicobill 60NPOC 3anuiume 8
8uU0e NOCNC008AMENbHOCHIU IAMUHCKUX OVKE 6 andasumnom nopsoke 6e3 npobenos u 3HaK08 NPEenuHaHus.
1. ITpounTaiite pparment 1 u paccmoTpuTe pucyHok 1. BoiGepuTe Bce MpaBWIbLHBIE YTBEPIKICHHS.
Bce pactenus cemeiicTBa BepeckoBble 00pa3yIoT 3pUKOUAHYIO MUKOPH3Y
BenokouaHHast KarmycTa — MUKOPU3HOE PACTCHUE
B oTinuune OT 93HJIOMHKOPH3bI, SKTOMUKOPU3a 00SCIICYMBACT PACTCHUE MPEUMYIIIECTBEHHO MOUEBUHOMN
[pu npopacTaHuy BHYTPb KOPHSI, TH(a HIOMUKOPU3HOTO rpuda obpasyer anmpeccopuit

Ortser: [X]
2. [Ipounraiite ¢pparMent 2, paccMOTpPUTE PUCYHOK 2. BoiGepuTe Bce mMpaBHIIBHBIE YTBEPIKICHHS.
Bobossie pacrenuss HE MoryT ojHOBpeMeHHO 00pa3oBaTh 1 MHUKOPHU3Y, U KITyOCHbKOBBII cHMOHO3
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHIOMUKOPH3Y
I"a3000pa3HbIii a30T NpeBpaIaeTcs B KIyOeHbKe B aMUHOKHUCIIOTHI
3a co3anue MUKpOoa’poOHOH cpe/bl B KITyOeHbKE OTBEYAET TOIBKO JISTTEMOTIO0NH
Ortser: [Y]
3. OcHoBbIBasichb Ha MH(GOPMAIUH U3 TEKCTOBLIX (parvMeHToB U PUCYHKOB, BbIOEpHTE BCe NPAaBUIbHbIE
yTBep:KIeHUs.
Ecnu BeIpammBaTe 6000BBIE paCTEHUS HAa JOCTATOYHOM OOeCIIedeHnH a30ToM U (pocdopom, onn HE
OynyT GopMUpPOBATH KOPHEBBIE CHMOMO3EI
DKTOMHKOpH3a XapaKTepHa /sl BCEX pacTeHUH
Hurporenasa npespamaer MOJIEKYJISIPHBINA a30T B aMMOHUH
Bo6ossie pacrenus HE moryt ¢opmMupoBars SKTOTpoQHYI0 MUKOPHU3Y
Ortser: [7]
4. OcHOBBIBasICh HA HHPOPMAINHU U3 TEKCTOBBIX (parMeHToB M PUCYHKOB, OTBeTHTE HA BONPOC: YCHJIEHHE KAKHX
NPOLECCOB MPOUCXOAUT NPH 3PpdeKTUBHOM PYHKIMOHUPOBAHHH B3aMMOBBITOJHbIX CHMOH030B pacTeHMid,
KJYOeHbKOBBIX OakTepuii 1 AM-rpudoB:
TpaHcropTa yrieBo0B U3 JKCTa B KOPEHb
TpaHcropTa BoAbI N3 KOPHS B JIUCT



TpaHCHIOpTa MUHEPATIBHBIX JJIEMEHTOB OT MUKOCHMOHOHTA B PACTCHHE
TpaHCHIOpTa aMHHOKHCIIOT U3 KITyOSHBKOB B JIHCT
Ortser: [mM]
5. OcHOBBIBasiCh Ha HHPOPMAIINHU U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB M Bamux 3HaHusX, BbI0epuTe Bee
NpaBWIbHbIE YTBEeP:KICHMA.
Jis BceX 3KTOMHUKOPH3HBIX TPHOOB XapaKTepeH MUPOKUIl CIEKTP paCTCHUH-X035CB
Bce «canpodutHbie» pacTeHHS SBISIOTCS O0JMIaTHBIMU MHKOPH3000pa30BaTEeIIMHU
Pactenus HE cniocoOHBI ycBauBaTh OPraHU4eCcKUil a30T
PaspaboTka mpemnapaToB Ha OCHOBE MHUKOPH3HBIX TPHOOB IMO3BOJUT YBEIUYHUThH YPOKAHHOCTh
KYJbTYPHBIX PaCTCHHIA
Ortser: [n]

BriOpaHHblii 0TBET: Brumamenvno npouumaiime npeonodicennuvle ppazmenmol mekcma u paccmMompume pUcyHKu, 3amem
®parmenr 1.
BonpIIMHCTBO HA3eMHBIX PACTCHUH BCTYIAIOT B CHMOMOTHIECKHE OTHOLICHUS ¢ rpudamu, o0pasys M
JOCTYITHOCTH IUTATENbHBIX BEIIECTB M MHTEHCUBHOCTH YTIIEBOIHOTO META00IN3Ma, yIaCTBYIOT B O]
BIIMSTHHE HA CTPYKTYPY IIOYBHI, OMOpa3HOOOpaszne PUTOIEHO30B U (PYHKIHOHUPOBAHUE IKOCHUCTEM B 1
CJIe/TyOIIe OCHOBHBIE THITBI MHKOPH3: SHIOTPO(HBIH, SKTOTPO(HBINA M 3KTOIHAOTPOQHEIH, COUETALO
OKTOMHKOpPHU3a BO3HHKAET, KOTAa TU(BI rpruda OIIIETaloT KOPEHb IUIOTHOM CEThI0, 00pa3ys 4exoJ, 1l
PHU30AEpMY KOPHSI M pactpOCTPaHsIOTCS [0 MEKKIETHUKAM, He IPOHUKasl B KIeTKH. J[i11 kopHeH, o0
BOJIOCKOB U PEIYKLIUSI KOPHEBOTO YEXJIMKA BIUIOTh JJO OAHOTO-ABYX CJIOEB KIETOK. DKTOMHKOPHU3Y 00
COBPEMEHHBIX CEMEHHBIX pacTeHuil. [ puOHON napTHEP OTHOCUTCS K 0a3UANATBHBIM, CyMYaThIM HJIH
BUJIOB SKTOMHKOPHU3HBIX TPHOOB, HO 00Ilee UX YKCI0 MOXKeT gocturath 20-50 Teicsd. HekoTopsie u3
CUMOMO3 TOJBKO C OJJHHM POJIOM JepeBbeB. [lpyrue, Kak, HapuMep, MyXoMOp, MHKOPH3YIOT OOJBIIIC
nmets 110 15 n 6osee rpuOHBIX MapTHEPOB. B 3kTOMUKOpH3HOM cHMOM03€e 00a mapTHEPA MMOIYJaloT B
OpPTaHWYECKUMH COETUHEHHSMH, a TpU0, B CBOIO OUYepellb, CHAOXaeT (UTOOMOHTA MPENMYIIECTBEHHO
MIPOyKTOM OOMeHa, a Takke hochopom, KanueM, KaJablueM U MUKpo31eMeHTaMu. Kpome Toro, pass
(YHKIIMOHAIBEHO 3aMEHSS1 KOPHEBBIE BOJIOCKH.
OHoMuKopH3a (PHCYHOK 1) XapaKTepHu3yeTcsl TeM, 4TO TU(BI MUKOOHOHTA MPOHHUKAIOT B KIETKH KOP
YacTh MULIENHUS TPU0a HAXOIUTCS BHYTPH KOPHS. B KileTkax KOpHs MOT'YT 00pa30BBIBATHCS CKOILJICHH
MOTYT Pa3BETBILIThCA BHYTPU KIETKH — 3TU 00pa3oBaHMA Ha3bIBatoTCs apOyckynamu. K aHmoMuKOp]
SPUKOMHBIA U OPXUIHBIN TUIL. J[Ba OCIEJHUX XapaKTEPHBbI TOJIbKO IS IIPEACTABUTEIEH CEMEUCTBA
pacIpocTpaHeHHOH Pa3HOBHIHOCTHIO SHIOMUKOPH3HI ABJISIETCS apOycKysipHas Mukopusa (AM). AM
rpubamu otaena Glomeromycota (~150 BumoB). He 06pa3yrot mukopusy npezactaButesu Kpectorge:
SKTOMHUKOPH30H, MUKOPH30BAaHHOE PacTCHNE CHA0XKAeT TPHO OPraHUKOH, a SHIOMHUKOPHU3HBIE TPUOBT
KaJIHeM, MEJIbIO U KaIIbLIHEM.
OKTO’HJOMHKOPH3a BO MHOTOM CXOJ/IHa C SKTOMHUKOPH30i: 00pa3yeTcs MaHTHA U3 rud rpuba, oJHaKC
OTOT THII MEKOPHU3bI 00pa3yeTcss HEKOTOPBIMH PAacTeHUsIMU ceMelicTBa BepeckoBbie. ApOyTONIHBIH 1
TOJIOKHSHKH, IPYIIAHKH U Jp., @ MOHOTPOIIOMIHBIN - AJIsl IOABENbHUKA. MHOrHE U3 3TUX PACTEHHH 5]
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PucyHok 1. 9kT0- (cnesa) M sHAOMMKOpPM3a (cnpaBa). MoscHeHMA B TEKCTe

®parmenr 2.

BoboBble pacTeHus crIocoOHBI K (POPMHUPOBAHNIO HECKOIBKUX MYTYAIMCTHIECKHX SHI0CUMON030B (P
B3aumozeiicteue ¢ AM-rpubamu. Hanmmune AM ynydinaeT MUHEpalIbHOE MMTAHUE PACTEHUS, IPEKIIE
¢uronaToreHaM 1 aOMOTHYECKUM cTpeccaM. AM cuMOH03 conpoBOXIaeTcst HOpMHUPOBAHUEM OCOOBI
oOMeH npoaykTamu ¢oTtocuHTe3a U hocharamu. BaxKHBIME SKOTOTHUECKUME QYHKIHSIMHA TPHOOB Al
BHJIOB B (PUTOIICHO3aX MOCPEACTBOM €IUHOM CeTH T H ydacTre B (OPMHUPOBAHIH CTPYKTYPHI ITOYBI
Ocob6enHocTri0 6060BO-pr306HanpHOr0 cnmMbrosa (BPC) sBisercs BricOKas cienupUIHOCTD, IPOSIB]
OaxTepuii 00pa3yIoT COBMECTUMBIE TTaPHI JIUIIb C ONPEAETICHHBIMA TpyinaMu 6000B6IX. [Ipu aTOM Ha
KITyOCHBKH, KOTOPBIE SBIISIIOTCS BUIOM3MEHEHUSIMU O0KOBBIX KOpHel. OHM (POPMHUPYIOTCS B pE3YIbTe



MeToa OLleHKH

Tounoe coomsemcmsue

MeTox OlIEeHKH

Tounoe coomeemcmaue

MeToa OLleHKH

MIOCEIISIIOTCSl BHYTPH KJIETOK KiIyOeHbKa U TpaHchopMUpYIOTCs B OakTeponsl. B kiryOeHbpKax co3/aro
0akTeponaHBIM (PEPMEHTOM HUTPOTeHa30i. DTOT (hepMEHT paboTaeT B OTCYTCTBUHU KHCIOPOJA, U Pac
€ro cy0epHHU3MPOBAHHON SHAOAECPMON M aKKyMYJIUPYS JIETTEMOITIOONH B KJIeTKaX. FIMEHHO HaTYH¢
po3oBblit 1BeT. braronapst o6pazosanuto bPC 6000BbIe pacTeHHs MOTYT pacTu Ha cyOcTparax, He o)
a30Ta oIpeessieT 3HaYuTeNbHYI0 posib BPC B KpyroBopoTte a3oTta B IPUPOAE M MOBBIIIEHUH 1JI0/10PC
o0ecriedeHns >JIeMEHTaMH ITIOYBEHHOTO MMATAHUA PACTeHUH — (POochOpOM U a30TOM.
A Ceer CO; @ s
e PO} NH3. NO;

. S uoenina

NHL e riyranim

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

Buibepume BCE npagunvtsie omeemul u3z uemvipex npeonodicentvix. Omeemvl Ha KaxHCObLL 60NPOC 3a

nopsoke 0e3 npo6enos u 3HAKO8 NPEeNUHAHUSL.

1. IlpounTtaiite pparment 1 u paccmorpure pucyHok 1. BoiGepurte Bce mpaBHIIBHBIE YTBEPIKIEE
Bce pacrenns cemelictBa BepeckoBbie 00pa3yroT 3pHKOUIHYI0 MUKOPHU3Y
BenokowyanHas kamycta — MUKOPH3HOE PAcTCHHE
B oTnuuue oT 3HAOMHUKOPU3EI, SKTOMUKOpPH3a 00ECTIeYNBAET PACTEHUE IPEUMYIIIEC
[Ipu npopactaHuy BHYTpb KOPHS, TH(a SHIOMUKOPH3HOTO Iprba 00pasyeT armpec

Orser: @ ad
2. IIpouuraiiTe hparMeHT 2, paccMOTpPUTE PHCYHOK 2. BriGepuTe Bce MpaBUJIbHBIE YTBEP:KIEHE
Bobossie pactenns HE MoryT onqHOBpeMeHHO 00pa30oBaTh U MUKOPHU3Y, H KITyOCHBK
Pactenus cemeiictBa boOoBEIE 00pa3yIOT SHAOMUKOPH3Y
I'a3000pa3HsbIii a30T MpeBpaIaeTcs B KIIyOeHbKE B aMUHOKHCIIOTHI
3a cozgaHue MUKpPOa’pOOHOH Cpesibl B KITyOSHbKE OTBEYAET TOJIBKO JIETTEMOTTIOOHE
Ortser: " bc
3. OcHoBbIBasich Ha MH(OPMAIINYU U3 TEKCTOBBIX (PparMeHTOB U PHCYHKOB, BbIOEpHTE BCe MPAR
Ecnu BeipammBaTh 6000BbBIE PACTEHUsI HA JOCTATOYHOM 00ECIIEYSHUH a30TOM H (O
OKTOMHMKOpPH3a XapaKTepHa Ul BCEX PaCTCHUI
Hurporenasa npespalaer MOJEKYJISPHBINA a30T B aMMOHUI
Boboseie pactenuss HE moryt ¢opMupoBath 3KTOTpOQHYIO MUKOPHU3Y
Orser: & acd
4. OcHOBBIBasICh HA HHPOPMAIMHU U3 TEKCTOBBIX (parMeHToB U PHCYHKOB, OTBETHTE HA BOIPO
(pyHKUMOHUPOBAHUM B3aMMOBBITOHBIX CUMOHO030B PacTeHHUil, K1y0eHbKOBbIX OakTepuii u AM
TpaHcopTa yrieBo10B U3 JMcTa B KOPEHb
TpancnopTa BoAbl U3 KOPHS B JIUCT
TpaHcriopTa MUHEpaJIbHBIX AJIEMEHTOB OT MUKOCUMOHOHTA B PACTCHUE
TpaHcopTa aMHUHOKHUCIIOT U3 KITYOSHBKOB B JIUCT
Orser: @ acd
5. OcHoBBIBasICh HA HH(OPMAIINH U3 TEKCTOBBIX (PParMeHTOB, PUCYHKOB 1 Bammx 3HaHUSAX, BE
J71st BceX 3KTOMUKOPH3HBIX IPUOOB XapaKTepeH MIMPOKHH CIIEKTP pacTeHUH -X03s1€!
Bce «canpoduTHbIE» pacTeHUs SBISIOTCS 00IUTaTHEIMA MUKOPH3000pa30BaTeIIsIMI
Pacrenus HE criocoOHBI ycBanBaTh OpraHnuecKHid a30T
Pa3paboTka npenaparoB Ha OCHOBE MUKOPH3HBIX I'PHOOB MO3BOJIUT YBEIWYUTH YPO:
Orser: "' bd

nplellIthhle OTBETHI AJIfA: X

cd

n])‘dlilldlbllblc OTBETHI NJIsl: Y

bc

I'lpammhm.le OTBETHI IJIfA: Z



Tounoe coomsemcmsue ac

MeTo/1 OLleHKH IIpaBHJIbHBIE OTBETHI IJIsSl: M
Tounoe coomeemcmeue abcd

MeTox OLleHKH [paBHIbLHbIE OTBETHI AJISA: N
Tounoe coomeemcmeue bd

4
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BOIIPOC 13: 3ANPOC MHOI'OKPATHOI'O BBOJA INPONIYIMEHHOI'O TEKCTA

CyMuaThIX I'pUOOB (aCKOMHUIIETOB) BCE CHOPBI, 00pa3yIoIIKecs B pe3ysbTaTe Meio3a U3 OHOM U TOH xke
JTUTUJIOUTHON KJIETKH, OCTaloTcsl B oOmied o0osouke — cymke. [Ipu 3TOM CTpoeHue CyMOK y pa3HbIX
ACKOMUIIETOB pa3Hoe. Y HEKOTOPHIX BHJIOB BCE CHOPbl B CYMKE paclOIOXKEHbl B OJHY JIMHUIO, B
CTPOrOM COOTBETCTBMM C TIOpSaKoM pacxoxzaeHuss xpomarua (I-e u ll-e penenue wmeiosa
OPMEHTUPOBAHBI y 3TOro rpuda ouHakoBo). Kak OyayT BBINIAAETh CYMKH, €CIM UCXOAHBIN AUIIOU]
61 rereposuroroir  d,d,? Ipemmomosxum, uro ammens O, obecmeunBaer opmupoBaHuEe

HEKU3HECTIOCOOHOH cropsl, a amtens O, — sxusHecmocoOHoil. 3amonuure Tabmumy. B oTBeTax
UCIOJNIL3YHITE clenyromue 0003HaueHus: Hexxu3HecnocoOHas ciopa — N, »xu3HecrocobHast criopa — L.
@deHOTUITBI Pa3HBIX CIOP HE pa3leisaiTe mpoOesamMu WM 3Hakamu npenuHanus (mpumep: NL). B
MOCIEAHEM 3aJaHUM 3alldIINTe BapHAHTHl PACIONOXKEHHS KIETOK B CYMKe, HE pa3enss WX
npoberamMu, a caMH CyYMKH  OTAEIMTEe Jpyr OT  Jpyra OJWHOYHBIM  TPOOEIIoM.

Kon4ecTBo KIIETOK B CyMKe [y]

ITnouaHOCTH Kax10# u3 Hux (N wiu 2n) [u]

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

1 d,

BhInumimTe pacrnonoxeHne KIeTOK B CYMKE, €CITH BTOpas KJIETKa cjieBa sxu3HecrnocoOHast | [I]

M3BECTHO, YTO: BTOpasi KJIETKa ClieBa [o]
HEeXH3HECIIOCOOHAs

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

JUTIIONHOM KIeTKe Tpousonuia Mytanus d, — d,

BrIOpaHHbIii 0TBeT:

CyMYaThIX TpUOOB (ACKOMHIIETOB) BCE CHOPBI, 0Opasyloluecs B pe3yabTaTe Mei
oOuieit o6oouke — cymke. [Ipu 3TOM CTpoeHHe CyMOK y pa3HbIX aCKOMHIIETOB Pa3]
B OJIHY JIMHHIO, B CTPOI'OM COOTBETCTBHU C MOPSAKOM PACXOXKACHHs XpoMaTun (
o/lnHaKoBO). Kak OynyT BBITISAETh CYMKH, €CIIM UCXOJIHBIM AUIIIOU]] OBLIT TETEPO:

GopMHpOBaHHE HEXU3HECTIOCOOHOH crophl, a amrens d, — skm3HECTIOCOOHO. 3
o0o3HavyeHUs: Hexkn3HecnocoOHas cropa — N, sku3HecniocoOHas criopa — L. denot
npenuHanus (mpumep: NL). B mocnennem 3aganuu 3anummTe BapuaHThl paciioso
CYMKH OTIEIUTE apyrT oT

‘ KonnuecTBo KneTok B CYMKC ‘




MeToa OLlEeHKH

Tounoe coomeemcmaue

MeToa OLlEeHKH

Tounoe coomsemcmaue

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmaue

MeTo/ OLIEHKH

Tounoe coomeemcmaue

MeToa OleHKH

Tounoe coomsemcmeue

MeToa OlleHKH

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

Tounoe coomsemcmeue

[TnouanoCTh Kax o u3 Hux (N wiu 2n)

Cpenu HUX:

KOJIMYECTBO K

KOJIMYECTBO K

Brimmuiute PACIIOJIOKCHHUEC KIICTOK B CYMKE, €CJIM U3BECTHO, UTO:

BTOpasi KJIETK:

BTOpas KIETK:

Bremumunre Bce BO3MOXKHBIE BAPHUAHTBI CYMOK, €CJIM B OJHOW W3 XPOMAaTHU B HUC
npousonuia myrauus d, — d,

np‘ilBHﬂLIlLlC OTBETHI NJIA: Y

4

np‘dBlIthllth OTBEThI 1JIs1:

1n
n

n])‘dBllJlbllblC OTBETHI IJIs: t

np‘dBllththt‘ OTBETHBI AJIsA: J

IIpaBuibHbIe 0TBETHI 11 : 1

LLNN

np‘dBllﬂhtht‘ OTBETHI AJIsA: O

NNLL

np‘dB"ﬂhtht‘ 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



Tounoe coomsemcmsue
Tounoe coomsemcmsue
Tounoe coomsemcmsue

Tounoe coomsemcmsue

BOIIPOC 14: DOCCE

NLNN LNNN NNLN NNNL
NLNN LNNN NNNL NNLN
NLNN NNNL LNNN NNLN
NLNN NNNL NNLN LNNN
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Hatime paszeepHymbili omeem. Ucnonb3ylime O5nsi omeema cneyuasbHO omeedeHHOoe rnore.
B coBpeMeHHOI BGUOTEXHOMOIMYECKON MPOMBILLNIEHHOCTM MPUMEHSIIOT pPasnnyHble CUCTEMbI Ans
NoSTy4YeHus1 LiefieBoro pekoMOnHaHTHOro Genka, UCnonb3yemoro B U3roTOBfIEHUN FIEKapCTBEHHbIX
npenapatoB. OQHON M3 TakKMX CUCTEM SBNAETCH KynbTypa nekapckux gpoxoken (Saccharomyces
cerevisiae). OnuwmnTe nNpouecc MONyYeHUs KNeToYHOM CUCTEMbl ANA CUHTEe3a PeKOMOWHAHTHOro
0enka Ha ocHOBe KneTok gpoxoken. OueHnTe, KakMMn OCTOMHCTBaMKU M HegocTaTkamu obnagaet

AaHHasaA cucrtema.

JaHHbIH [Tpu momonM MeToJ0B OMOMHKEHEPUU HEOOXOAMMO IPOU3BECTH IITaMM, KOTOPBIi ObI TPOM3BOANII

OTBET: LIeNIeBOI OEJIOK B IOCTATOYHOM KOJIMYECTBE, M MOT OBI BBIIEIIATH €T0 32 MPEeIIbl KIETKH, YTOObI
YpE3MEPHBIH €T0 CHHTE3 He MPUBOIMI K THOenn KieTkd. OnpenenéHHoe KOMMIecTBO 00€3BOKEHHBIX MITH
MIOJTHOLIEHHO (DYHKIMOHHUPYIOIINX 0CO0EH Iposxkel BHOCUTCSA B OHOPEaKTOp, B KOTOPOM IOJICPKHUBACTCS

E’a HeoOXoanMast TEMIepaTypa, COCTaB BO3AyXa M MOABOAATCS MM YK€ HaXOIATCS B JOCTATOUHOM KOJIMYECTBE

HEOOXOANMBIE ITUTATEIbHBIE BEIIECTBA KaK AJISI POCTa MOIYJISIIAN JPOOKEH, TaK U I CHHTE3a II€JIEBOTO
Oeska. ITo mporiecTBUM ONpeeIEHHOTO CPOKa IPOLIECC B PEaKTOpe CIeAyeT OCTAaHOBUTD, a U3 COACPIKUMOTO
BBIICJIUTH LEJICBOM O€JIOK, IOCIIe Yero MPOLECC ClIeyeT 3allyCTHTh 3aHOBO. | TaBHBIM HEOCTATKOM CHCTEMBI
SIBJISIETCSI HEOOXOAMMOCTD OCTaHABJIMBATH MPOLECC [Tl HEMOCPEACTBEHHOTO MOy4eHHs OeJKa, IIaBHBIM
JIOCTOMHCTBOM CUCTEMBI SIBIISETCS IPOAYKTUBHOCTh U OTHOCUTEIIbHAS IIPOCTOTA TEXHOJIOTMYECKOTO
IIPOLIECCa, a TAKKE BO3MOXKHOCTB ITOBTOPHO MCIONB30BaTh IPOXOKH JUIA NIEPE3aIyCcKa pPeakTopa.

Bepubiit  [OrcyrcTByeT]

OTBECT

BONIPOC 15: 3CCE

3
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peacraBiennsie Gpororpaguyn WLIHCTPUPYIOT HCNOJIbL30BAHNE PA3JIMYHBIX TEXHOJOTHI U METOAUK

%] AJISl M3YYeHHsl CTPOeHHsl PeNPOAYKTHUBHBIX OPTraHOB pacTeHMsl. BoInoiHUTe 3a1aHusl, 3a1IMCaB 0TBEThI
' B cmenMaJbHO OTBEAEHHOE TOJIE.



1. YcranoBuTe cooTBeTcTBHE MeKIY oTOrpadgusiMu, yBeInUuTeIbLHBIMU NPUOOPAMU U METOAUKAMH,
KOTOPbIe HCIOJIb30BAINCH NPH MOJTY4YeHHH JAHHBIX H300paKeHnii. 3anuiuTe KaxKa0€e MoJTyYeHHOe
COOTBETCTBHE B Mo0Jie JUIsl 0TBeTa B Buje X - Y - Z, riae X - OykBeHHOe 0003HaYeHHEe H300paKkeHns, Y -
HOMep npudopa (apadckas uudpa), Z - Homep meroauku (pumckas uugpa). BHUMAHUE! Onun u3
NnpudoOpPoOB U OIHA U3 METOIMK — JIHIIHHeE!

YBennuuTensHbIe MPUOOpPHI: Hcnonb3yemple METOTUKH:
1. Cxanupyromuii >eKTpPOHHBIN I. Wcnons3oBanue Qiryopecuupyroneid MeTKH
MUKPOCKOIT
2. CBETOBOW MHKPOCKOT I1. KonTpacTupoBaHue Mpy MOMOIIH COJEH TSDKENBIX METAIIOB
3. [IpocBeunBaromyii >JIEKTPOHHBIN I11. OkpamuBaHue TUCTOJIOTHIYECKUX CPE30B
MHKPOCKOIT LUTOIUIa3MaTUYECKUM KPacUTEIeM
4. ®ayopecleHTHBIN CBETOBON IV. Ucnonb30BaHue KOHTPACTUPOBAHUS 0€3 OKpacKu
MHKPOCKOIT
5. ®oToanmapar ¢ MaKpoOObBEKTUBOM V. HamnbuieHue npoBOJSIIEro MOKPHITHSL HA TOBEPXHOCTh
00beKTa
V1. UccnenoBanne MakpooObeKTa

2. Yrto 00u1ero y cTpyKTyp 0003HaUeHHBIX cTpesikamMu Ha pucynkax B u JI? [lepeuncinre 3T
CTPYKTYPBbI, YKaKUTe IVIOUTHOCTH U NMPOUCX0xkIeHne TKaHu. OTBeT 3anMIIuTe B OTBeICHHOE ToJIe.
3. Uto uzodpaxkeno Ha gororpaduu I'? OnumuTe NPUHUKMI METO/AA, C TOMOILIbI0 KOTOPOIo 0bLIO0
MOJIy4eHO JaHHOe U300paxeHue.

JlaHHBIH
OTBET:

1) A-4-11
B-4-1
B-2-1lI
r-3-v

JI-5-VI



2) Ctpenka B Ha pucyHke /I yka3bIBaeT Ha CEMSI0IHM B CEMEHHU LIBETKOBOTO PACTEHHSI, OHU UMEIOT
JMIUTOMHBIH HaOop XxpomocoM. CTpeliku a ¥ O Ha pucyHKe B yka3bIBaroT Ha KIIETKH 3apOJbIILIEBOIO MEIIKa
TOJIOCEMEHHOT'O PacTeHNs], KOTOPBIE IOTOM TIPEBPATATCS B ralIonIHbIi sH10cepM. O0e CTPYKTYpEI
3amacaroT MMUTATEIbHBIC BEIIECTBA IS JATbHEHIIETO Pa3BUTHS 3apOIbIIIa.

3) PucyHok I' OB BEITIOSIHEH NPH IIOMOIIY YJIEKTPOHHOTO MUKPOCKOIIA, TPHHIIMI 3I€KTP OHHOH
MHUKPOCKOIINH 3aKJIFOYaETCs B BEICTPEIUBAHUH B ICCIIEAYEMBII OOBEKT ITyIKOM 3JIEKTPOHOB U

PETUCTPUPOBAHUN OTPA3HUBIINXCS OOPATHO JIEKTPOHOB, HA OCHOBE YEro B MOCTOOpadoTKe
PEKOHCTPYHpYETCs H300pakeHHe 00BEKTA.

Bepubiit  [OrcyrcTByer]
OTBET

2
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BOIIPOC 16: 3ATIPOC ®AMUJA

YBaxkaeMblil y4aCTHUK!

J171st CBOETO CIIOKOWMCTBHS BBl MOXKETE COXPAHUTH OTBETHI B IOKYMEHT word:
1. Ckommpyiite OTBETHI B (paiin word;

2. He 3a0ynbTe yka3zaTh OJIOK 331aHHS M HOMEP BOIIPOCa;

3. Ins coxpanenust Haxmure "®@aiin" - Coxpanuth kak - Kommstotep - O630p - Pabouwnii cTon - Ha3BaTh JOKyMEHT
CBOUM JIOTWHOM, Harpumep: "o0l1234567" - Briopars popmar PDF.

m HU B KOEM CIIYUYAE HE YKA3BIBATH B HASBAHMUN JOKYMEHTA NJI1 B CAMOM JIOKYMEHTE ®U1O!
OTBET ITPUHMUMAETCA TOJIBKO B @OPMATE PDF.

Kpowme Toro, pexoMenayeM npoay0aupoBaTh (aiiia B 4aT IpOKTOPY.

Hannsrii oreet: 01200081 1.pdf


https://bb-talant.spbu.ru/courses/1/CSDT.018996.2020.CT.EX1.1.Y1.HSO.4/attempt/_424857_1/s/2912e1f8150f4a9ab84c935d88c99126_ol2000811.pdf?uploaded_filename=2912e1f8150f4a9ab84c935d88c99126_ol2000811.pdf

