O0ubIcTBIK Ono10THs osimMnuanachl. 11 cpinbin. 1 Typ. 120 MunyT

1 3apanue. (5 6aa710B)

KnybenbkoBbie OakTepun — rpytmna 6akrepuit mopsaka Rhizobiales, cniocOOHBIX CBSI3bIBATH
HEOpraHU4ecKuil aTMoc(epHbIil a30T, MPOAYLHPYS OpraHUYECKHE a30TCOIECPIKAIINE BEIIECTBA.
KnyGenbkoBble OakTepun, 0OuTaromue B KOpHIX 0000BBIX pacTeHU, SABISAIOTCS UX
cumOuonTamu. Ha HrkenpuBe1eHHOM pUCYHKE MTOKa3aHO pa3BUTHE KIIyOEHBKOBBIX OakTepuii Ha
KOpHE PACTECHUIA.

CooTHecuTe CTPYKTYphl Ha KAPTHHKE CO CTPYKTypamu. Briummte OyKBbI COOTBETCTBYIOIIUX
CTPYKTYp B IIyCThI€ KBaJPATHKH.

WHudexnmonHas HUTh

3penbie KOpHEBbIE KITyOSHBKU

®akTopbl KIIyOEHBKOBBIX OaKTepuit
Cocynucrast TKaHb KOpHS

Puzobun

Cocyaucrasi TKaHb KOPHEBBIX KIIyOEHBKOB
BuyTtpukierounas puzo0Ous

3apakeHHbIE KOPHEBBIE BOJIOCKU

Kopa xopns
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J. Pa3BuTHE KOpPHEBBIX KIIyOEHBKOB
K. ®naBoHOUALI

L. Duponepma

M. Dnuaepmuc

N. Hoscox Kacnapu

2 3apanue. (3 6ana)

®uroxpom — (HOTOpELEnTOpP, CHHE-3EJICHBI TUTMEHT, UTPAIOIIUI BaKHYIO POJIb B psilie
MPOIIECCOB, TAKUX KaK LIBETEHHE U MpopacTaHue ceMsiH. Ha HikenpuBeaeHHOM rpaduke
MOKa3aHa KaOHLEHTPAUs PUTOXpOMA B pa3IMYHBIX OpraHax MpOpaCcTaIOIIEro PacTeHHUS.
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Concentration of phytochrome —

CooTHecuTe perruoHbl Ha TpadrKe ¢ HUKETPUBEICHHBIMU OPraHaMU. 3alUIINTEe CBOU OTBETHI B
KBaJIpaTUKU Ha Trpaduke.
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3 3aganue. (5 6aa0B) MuacteHust — ayTOUMMYHHOE HEPBHO-MBIIIEYHOE 3200JI€BaHHUE,
XapaKTepU3yIOIIeecs MaTOJOTHUECKU ObICTPON YTOMIISIEMOCTbIO MOTIEPEUHOIIOIOCATHIX MBIIIILI,
BCJIEJICTBHE CHIDKEHUH UX CITIOCOOHOCTU COKPAIAThCS.

HwuxenpuseneHs! npenaparsl, KOTOPbIE JEHCTBYIOT HAa pa3JIMYHBIX dTallaX HEUPOMBILIEYHON
nepenayu. OnpenenuTe Kakue npenaparbl IPOTUBOIIOKA3aHbl [P MUACTEHUHU, KaKHUe
pas3pelIeHbl, Kakue He UMEIOT HUKaKoro 3¢ dexra?



JlaBneHue 1eBOro xeinyaouka (MM pT.

IIpenapar Jlencreue IIpotuBonokasano | Paspemeno He nmeer
s dekra
[Mupunocturmun | Marudutop
ALeTHIIXOJIMHACTEPa3bl
borynorokcun bnokupyert BeIOpOC
aleTWIXOJIMHA
Kypape KoHKypeHTHBIH
MHTUOUTOP peLenTopa
aleTWIXOJIMHA
Mertuncynbdar | Marudutop
HEOCTUIMUHA alleTHIIXOJIMHACTEPa3bl
['emuknonui brnokupyer
BCaCbhIBaHUS XOJIMHA B
HEUPOH

4 3ananue. (10 6ann0B) Ha rpaduke mokazaHo COOTHOIICHHE JABJICHUS K 00beMy IS IEBOTO
KEIyA09Ka. ITOT TpaduK MOKA3hIBAET B3aUMOCBSI3b MEKIY JABICHUEM JICBOTO KeIyA04Ka (B
MM pT. CT.) 1 06bEMOM JIEBOTO JKETYJ0UKa (B MJT) B TEUCHUE OJTHOTO CEPACYHOTO IHMKIIA.
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O0OBeM JIEBOTO XKeayaouKa

A) (7 6amsoB) Vcnons3ys napopmanuio ¢ rpaduka, yKaKuTe y4acTKH, COOTBETCTBYIOIINE
JAaHHBIM IIPOLIECCAM:

1. JInactona

2. Cucromna

3. Kimanansl aOpThl OTKPBIBAIOTCS



4. Knananel aOpThl 3aKpbIBAIOTCS

5. MurpanbHble KJIalaHbl OTKPLIBAIOTCSA

6. 3ByK IepBOro yjaapa cepaia

7. 3ByK BTOpOT0 yJapa cep/ua

B) (3 6anua) [Ipu pa3nuyHBIX YCIOBHSIX JaHHBIN rpa@uK MOKET U3MEHSTH CBOIO (OpMY.
ComocTaBbTe HIDKENPEBEACHHBIEC TPApHUKH C JAHHBIMU HIKE YCIOBUSMH.
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1. YBenunuenne koHeuHoro guactonny OObEM JIEBOTO KEIYIOUKa
2. YBennueHne COKpaTUMOCTH JIEBOTO JKEITyA0UKa.
3. yBeJII/I‘-IeHI/Ie JAaBJICHUS B aopTe.

5 3apanmne. (3 6anna)
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CootHecute nudpsI C THIOM TAKCOHOMUYECKOM TPYIIIHI.
A. Tlomupunernyeckoe

B. Tlapadunernyeckoe
C. MoHodunernueckoe

6 3apanme. (6 6a,1710B)

CootHecute OyKBBI C TAKCOHOMHUYECKUMU TPyIIIaMU
1. XBoiiHble

[TanmnopoTHUKOBUIHBIE

Mxu

AHTOLIEpOTOBU/IHBIE

IIpocTtsie XxapoBble

3eneHble BOAOPOCIN

[IBeTKOBBIE

[TeueHouHMKH

9. CaroBHUKOBBIE

10. [InayHoBUAHBIE

11. I'mnkro

12. CnoxHble XapoBbIe

e A

>



_‘
IIBeTkH,
—_
bpyxTs
S . >
ITeinbua, ceMeHA
Meradumis

JIurHuH; KYTUH; YCTBHILbL;
JAOMHHHUPYIOUIHH cCIOpoHUT;

\J
CropoBbI# X M3HEHH bIH LMKJI, SMOPHOH, CIOPONOAEHUH,
TKaHe 00pa3yIolas anMKalbHas MEPHCTEMa, FaMe TAHT MM, CIIOPaHT it

J Tlna3monecmel, cienubUIEC KU e JJIs PACTE HUSL OCOOGEHHOCTH

|
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7 3apanmne. Ha npuBeCHHOM HIDKE JUarpaMMe IMoKa3aHa 001mas cxeMa KJIIETOYHOTO JIBIXaHHMS.
Bosnbimiast yacte MHGOpMALIMU HAa AUarpaMMme rokasana OykBamu. [loxanyiicta, 3armonHuTe
TaOJIUILy HIKE COOTBETCTBYIOIIMMHU OyKBaMu U 1udpamu. (4.5 6aia)

LiuTtosonb MuToxoHapus

I moxoaa‘:@

Ilnpynrrri C
[ +AT® + AT® |
S— 7




[Tponecc/ XapakTepucTuka Uwncna/bykBbl

AHa’poOHas cTaaus IbIXaHUS

docdopunupoBaHre Ha ypoBHe cyOcTpaTa

OxucnutensHoe pochopunrpoBanue

Caurt okuciieHUsl nUpyBaTa

KonnuectBo AT® nunTe3upyemas B craauit
A 0T 1 MOJIEKYJIbI [THOKO3bI

Caiit aktuBHOTO (pyHKIIMOHUpOBaHU ATD
CUHTETa3bl

Craaust 00pa30BaHUs MOJIOYHON KUCIIOTBI

Komnyectso HAJITH obpasyromast ot 2
Mouiekyn AT®

CaiiT ”HrHOMPOBaHUS ITUAHHUIOM

8 3amanue. MbI MOXXeM Ki1accU(UIIMPOBATH )KUBOTHBIX HA OCHOBE MX CXOJICTBA. PO/ICTBEHHbIE
’KMBOTHBIE UMEIOT CXOKHUE OCOOCHHOCTH U TIOATOMY PACHOJIOKEHBI OIM3KO APYT K APYTY Ha
¢duorenernyeckoM jaepese. Ha nuarpamme ykasaHbl IPU3HAKH )KUBOTHBIX M UX HAIWYHE
(uudpa 1) unu orcyrerBue (0) y HEKOTOPBIX )KUBOTHBIX. (4 0aJlIa)

TaKCOH

JIAHIETHHK
MHHOTA
TyHel
cajaMaHjapa
yepenaxa
Jeonmaps

o

ITo3BoHOYHHUK

IlapuupHbIE 0 0 1 1 1 1
YeJIICTH

vy

OTIMYMTEIbHBIN IIPU3HAK

YeTbipe HOTH 0 0 0 1 1 1

AMHHOTHYECKOe S0 0 0 0 0 1 1

Bousiochl 0 0 0 0 0 1
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OcHOBBIBasICh Ha JTAaHHOH TaOJIUIE XapaKTEPUCTHK, TIOCTPOUTE KIIAA0TpaMMy
(punorenernveckoe IPeBO) STUX )KUBOTHBIX.

9 3aganue. MloHBI KaNblKs MOTJIOMIAIOTCS U3 KUIIIEYHUKA B KpOBb. [loMecTuTe cremyromiue
9aCcTH CUCTEMBI KPOBOOOPAIIICHHS B TOM MOPSIIKE, B KOTOPOM KaJIBIIUK TIEPEMEIIACTCSI BIOJb
HUX ¢ MecTa abcopOIMK B KUIIEYHUKE 10 OeapeHHoi koctu. (3.5 6asna)

A) KanuuIsApbl KUIIEYHBIX BOPCUHOK
B) neBblit xxenygouek
C) npaBblil KeTy10UEK

D) neyenounas BeHa

E) nerounas BeHa o o o o o =

F) nerounas aprepus
G) G6enpennas apTepust

10 3aganue. Bam nipencraBieH rpaduk BBDKUBAEMOCTH Pa3HBIX BUIOB KUBOTHBIX. OTBETHTE HA
HIKECIIEAYIOIIME BOMPOCH! B TabuIle. 3aMeuaHue: OTBEThI MOTYT OBTOPSIThCS. (3 6asna)
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1.1 Kakas kpuBas Jqyyllie IOKa3bIBa€T BBKUBAEMOCTh MOPCKHX MOJIITFOCKOB?

1.2 Kakast kpuBas JiyuIie moka3blBaeT BBDKMBAEMOCTh a)pUKaHCKUX CIIOHOB?

1.3 Kakast kpuBas JryuIiie moka3bplBaeT BBDKMBAEMOCTh KpaOoB, KOTOPbIE EPUOANIECKH JTHHSAIOT?
1.4 Kakas kpuBas Jqyullle IOKa3bIBa€T BBKUBAEMOCTD JIIOJIEH B pa3BUTHIX CTpaHaX?

1.5 Kakas xpuBas JryuIie nmoka3blBaeT BBKMBAEMOCTD JIACTOYEK, roy0ei u cuHuUIL?

1.6 Kakas kpuBas Jqyullle IOKa3bIBa€T BBKUBAEMOCTD KUBOTHBIX, Y KOTOPHIX BBDKMBAEMOCTD HE
3aBUCHUT OT Bo3pacTta?

Bonpoc 1.1 1.2 1.3 1.4 1.5 1.6
OtBer

11 Tanceipma. (5 6a/u1). A KaH ToOBI Oap epkek B kan ToObI Oap odifenre yiieneni, onapaa O
KaH TOOBI Oap Oana Tyanbl. YIICYiHIH TE€HOTHUNTEpl KaHaal (okeci, aHachl xoHe Oamachr)? (2
Oarn)

OchbI JKYIITHIH YPIAKTAPbIH/A KaHail TCHOTUIITEP KYTyre O0JIa/Ibl )KOHE KaHJal KUUTIKTepMeH?
(3 6amn)

12 Tancsipma. (10 6as1)

2Kabaiipr TunTi meobiHAapasH (WT) Ke3aepi KbI3bUI, KbI3BUT TYC KOHBIP ’KOHE JKapKbIH KbI3BLT
NUTMEHTTEP/IIH apanacyblHaH naina 6osazipl.

white TeHHIH MYyTaIUsCHI aK K311 oepei.

cinnabar TeHiHIH HOKAyTTaphl )KapKbIH KbI3bUI K311 Oepei.

brown TeHIHIH HOKayTTapbl KOHBIP Ko311 Oepei.

JKabaiipl TunTi msiObiHaapabH (WT) KansinTel KaHATTAPHI Oap, anaiaa vestigial TeHIHIE
MyTaluscel 0ap 6osca, KaHATTApIbIH JaMbIMall KaTybIHA OKEJe/i.

white reHi X XpoMOCOMacChIH/1a OpHAJIaCKaH, an brown-cinnbar-vestigial renaepi, ocsl 6epiiren
TopTinTe Oip XpoMocoMaaa OpHaIacKaH.

AK Ke3/1i )KoHe KaJIBIIIThl KaHATTaphl O0ap ep MIBIOBIHAAD aK KO3/l )KoHe JaMbIMaraH KaHaTTaphbl
Oap ypraisl MIBIOBIHAAPMEH OyaanaacTeIpbUIIbl. bapibik misikkan ypnak (F1) - KeI3but ke3ai
ypramsl Hemece aK Ke3/i ep mblobHaap. F1-1e nampiMarad KaHatTapsl 6ap mBIOBIH O0JIFaH



XKOK.

F1 ypramsl msIObHIAp aK K31 XKoHE JaMbIMaFraH KaHaTTaphl Oap ep MbIObIHIapMEH
OymanaacTeIpblIibl. TeMeHne ockl OyaHacy HOTHKECIHIE Maiiia OoIFaH ypramibl
IIBIOBIHIAPIBIH (PEHOTUNTEPIHIH CaHBl KOPCETUITEH.

F2 ypramsl peHoTHOTEpi Canbl
AK K63, KQJIBINIThl KaHATTap 500
KbI3b11 K63, TaMbIMaraH KaHATTap 500
KpI3b11 K63, KQJIBINTHI KAHATTAP 50
AK K63, JaMbIMaraH KaHaTTap 50
KoHbIp K63, JTaMbIMaraH KaHaTTap 5
JKapKbIH KbI3bUT KO3, KAJIBINTH KAHATTAP 5

Bipinmni Oymgangacyra KaThICKaH MIBIOBIHIAP/IBIH JKOHE OJap IbIH ypriakTapbeiHbiH (F1)
TCeHOTUNITEPiH aHBIKTaHBI3 (8 Oaw)

brown-cinnbar-vestigial Tennepi apacbIHAaFbl KAIIBIKTHIKTH aHBIKTAHbI3 (2 Oasia)

13 Tancsipma. (8 6amn) Maiikn Cmurt (1932-2000) artel FaneiM, CRISPR-Cas9
TEXHOJIOTHSCHIHA KOJIJAHBUIATHIH CAMTKA OaFBITTAIFAaH MyTareHe3 11 OWJIam TarThl.
Streptococcus pyogenes-neH anbiaran Cas9 npotenni JJHK-ra 20 sy nykneotuari rug PHK
apkpbuibl xi6epineni. ['mg PHK, kepexti JIHK-ra kommiaemenTtap:st 6oyst Tuic. byn Cas9
su3uMi, 5'-NGG-3 (1) caiiTeiHbIH col karbiHaH 3 HerizneH keiin JJHK-HbIH Koc Ti30eriH kecemi.
JIHK-ubIH KOC Ti30eri kecinreH xepiuep JJHK Oy3ateia GpepMeHTTepMEH (3K30HYKII€a3aIapMeH)

malyblIaHFaHHAH KeHiH KaiiTa KOChUIAIbI.



TemeHnperi cyperte (2) ci3 )KYMBICBIH TOKTATKBIHBI3 KelTeH X T'eHi kepceTiireH. ['ennepain
HOKayTBIH jKacay TocuiepiHin 0ipi — Monudukanusianras, JJHK-Hb1H Tek Oip Ti30eriH keceTiH
Casc9 (epmeHTIH jkoHE KeCUIeTiH KepAiH KaHbIHIa opHanackan rug PHK konnany 6ombm

TaObLIA/EI.

5'-AAAGAGAGCGCAAAAAGGGC-3'"
><3 "—TTTTCTCTCGCGTTTTTCCCGGCCATTTTT-5"
5'-AAAAGAGAGCGCAAAAAGGGCCGGTAARAA-3"
2 CailT paspe3aHus

Caiit Havana TpaHcKpunumm | Mepsas amuHokmcnoTa

5'{GCAATTTTTCGACGTTTAGGCCARGGTTTTTGGGGGCCCAGGATCTATGATTCGACTATATGCAARAG
II
AAGTTGCGAGCCTTGAAATTTCGGCACGTAAGCGGTCGGCTATTAGCGCGCGCGAATATATAGGTAGT

ITT 1Y
CCGGACCGCTTATATATACGCGCGAAARATTTGGCGCTTAGATTAATTTTGAGGTCGCGCGCGCTTTT

v
ATATATACGATCGATCGATGGA AGTATTTAAATATTTAGCGCGCGCGCTAGTCACT-3"
CTon KoLoH

A. Cas9-np1 | caiiteina xibepetin rug PHK-HbIH Ti30eriH TagaaHp3. ToMeHeri 5 Ti30eKTeH

Tagaay kepek. (2 6an):

1 =5-ATTTTTCGACGTTTAGGCCA-3'

2 =5-AUUUUUCGACGUUUAGGCCA-3'
3 =5-AUAAAACGUGCAAAUCCGGU-3'
4 = 5'-UUUGCACGUUUAGGCCAAGG-3'
5=5-UUUUUGGGGGCCCAGGAUCU-3'

b. NGG nyxieotuarep keseriH, ke3 kenred 100 HykineoTu KarapblHaH Ta0y BIKTUMAaJIbUIBIFbI

Kanmai? (3 6ai)



B. Xorapsiga kepcetinren X reHiniy tizoerinae kanma NGG caittel 6ap? (1 6amr)

I'. X renid emripyre apHajifaH, nai1ananblTybl MyMKiH €H KoJ keTiMai NGG caldThiH TaHIaHbI3

(>xoFapwIIaFel cypeTTe Oenrineniz). (2 6an)

14 tanceipma. Ci3fe TUCTUANH, TTUIUH JKOHE TTIOTAMUH KBIIIKBUIBIHAH TYPATHIH TPUICTITH]

Oap memnik. (9 6aoB)

o

Oyukunonanaplk | pK; (COOH) pKo> (NH3+) pK; (R T0OBI)
TOMTap
His N 1.82 9.17 6.0
$T
Gly -H 2.34 9.6
Glu O 2.19 9.67 4.25

A) KeJeci perreri TpunenTuATiH cypeTiH caabiHbI3: N-coHbI-His-Gly-Glu-C-coHpl.

Bapnbik pyHKIMOHANIBIK TONTAp 3apsATanFaH Typae 0omysl kepek. Conmaii-ak, GapibIK
NEeNTUATIK OaiianbicTap/bl aifHabipa OenrineHis. (3 6ar)

B) Byn tpunenTun TpaHcMeMOpaHaNbIK IPOTEMHHIH Oi-CITUPaAIb 061iri 60BN TaObUIa b
nenik. CoupanbablH KYPBUIBIMBIH TYPAKTaHBIPY YIIIH CyTeri OailaHbICTapbIH
KaJIBINTACThIPYFa KaThICATBIH CYTET1 MOJICKYJIaJIapbIH KBaIpaTTay apKbUIbl KOPCETIHI3
(xBagpaTka anbIHb). (2 6au)

C) TpunenTtuariy keiOip GpyHKIMOHAIIB TONTaphl pH MoHIHE OaliIaHBICTHI 3apAATATYbI
MyMKiH. KecTene kenTipiiren MasimeTTepre cyiieHe oThIphln, ThicTi pH MoHaepinae
TPUMNETITU/ITIH JKaJIbl 3apsSAbIH aHBIKTAHbI3. (4 6an)




pH= 2 Gonrana TPUMIENTUATIH KA 3aPSIbI

pH= 4 Gonranna TPUMENITUATIH KAIITBI 3aPSIIbI

pH= 7 Gonranna TPUMENITUATIH KAIITBI 3aPSIIbI

pH= 8 Oonrania TPUMIENITUATIH KAIITBI 3aPSIIbI




