MyHuumnanbHbIN 3Tan no 6uonoruu

buonorusa. 11 knacc. OrpaHuyeHne no spemerHn 120 MUHYT

MeTopbl npeHTuPpunkaumnm #1136841

I'Ipe,u.nono>|(V|M, yTto Bam HY>XHO pa3gennTb nonynauunio KNeToK no npmsHaky Haanvnsa Ha
MX Nna3MaTUYeCckom MeM6paHe CI'IeLI,MCI)I/I‘-IeCKOl‘;I MOJseKynbl. Ha,u, KNneTkaMun co

cneundumyeckom MoNeKynom Bbl fanee NpoBeneTe Apyrme sKCrnepuMeHTbl.

Kakon MeTopn nyJuwe Bcero NnogonaET ANs pelieHns 3a4adum pasgeneHns nonynaumm

KneTok?

CKaHupyoLwasa aneKTpoHHaa MUKpocKonns (MO)I(eT BU3yannsnpoBaTb MOBEPXHOCTb KﬂeTI(VI)

Macc-crnekTpoMeTpua (MO)I(eT onpenendaTb aTOMHbIN COCTaB MOJ'IeKyJ'I)

I/IMMyHOd)}'IyOpecLI,eHTHaﬂ MUKpOocKonna (MO)I(eT BU3yan3npoBaTb MECTOMO/IOXKEHNE MONeKyn, C

KOTOPbIMWN CBSA3aINChb aHTUTENA)

3a pewenue 3apgaumn 1 6ann



Mopapok poporoMy uenoseky #1136842

YTobb! yBennynTb nzobpaxkeHue, HakMUTe Ha Hero.

Bbl onro ob6aymbiBanm, Kakor MoAapokK BblibpaTh ANF CBOEN yuyuTenbHULbl BrUonornm Ha
LeHb Yuntena. B neHte coucetn Bam nonanca noct uz rpynnbl ntobutenen npupogasl,

KOTOprI‘;l Bac oueHb BOOXHOBUN - Bbl pewnnn coenaTtb Oon4d cBoew YuynTenbHULbI Takomn

)K€ OpPUrMHaNnbHbIN NOJAPOK:

N3o06paxeHne nonyyeHo ™MeTogoM snekTpodopesa 6enkoe. benkosbie o6pazLbl
BHOCATCA B Hebosbwme yrnybneHus (NyHKU) Ha refieBon MnacTUHKE, pacrooXeHHbIe B
OOVH psaf BAONMb BepxHero Kpas. [lnacTuHka noMelwaeTcs B anekTpuyeckoe mnone,
KOTOpoe 3acTaBnseT 6enkm ABuratbcs BHU3. PaccTosHue, Ha KOoTopoe nepemellaeTcs
KOHKPEeTHbI 6enoK, 3aBUCUT OT MaccChbl U 3apaga Monekynbl. YTo Hy>KHO caenaTb, YTobbI
6enKoBble MOMOChl Ha pa3HbIX AOPOXKAaX pacrnonaraimcb Ha OAMHAKOBOM PacCTOSHUM OT

Kpas rens?

Korga Hy>XHble€ MonocChbl 6yﬂ,yT Ha OAMHaKOBOM ypOBHE, yiBOUTb HaMpsa>XeHHOCTb Nonsa
AO6aBI/ITb K HY>XHbIM o6pa3u,aM CcMeCb HyKneoTtnaos
,D,O6aBVITb B HY>XHble O6p83LI,bI OAVH U TOT XKe 6enok

KOr4a Hy>KHble Monochkl ByAyT Ha OAMHAKOBOM YPOBHE, MOHU3UTb TEMMNEPATYpPy NpPOBeaAeHNs
anekTpodopesa

O O OO

PeweHwne 3apaun:

cTouHmK n3obpakeHns.

3a peweHuve 3agaum 1 6ann



YcTbUuuHbIM annapaT #1136843

Cxema nepep Bamu nnntoctpupyeT MexaHM3M paboTbl yCTbMYHOIO annapara.

PaccMoTpuTe eé 1 BbibepuTe BepHOe yTBEpPXKAEHME.

Bopa okasbiBaeT HepaBHOMepHOE AaBfeHMe Ha KIeTOUYHYIO CTEHKY 3aMbIKalOLLMX KNETOK YCTbUL,
[Mpw HepocTaTKke BOAbI KNETKM TEPAIOT TYProp, U yCTbULLe OTKPbIBAETCS

an noBbILWEeHNN OCMOTUYECKOro AaB/ieHNd B KJ1eTKe BO4a BbIXOAUT U3 Hee

O

PewenHwne 3apaun:

cTouHmK n3obpakeHns.

3a peweHune 3apgaum 1 6ann



bnuskune KoHTaKTbI #1136844

MHoruve kneTkun yenoseka coeanHeHbl MeXXKNeToYHbIMU KOHTaKTaMu pa3HbiX TUMNOB.
PaCCMOTpVITe Ha npe,u,no>|<eHH0171 MNNCTpaunnm anutTennanbHble KNEeTKM C OTMEeYeHHbIMU

TUNaMm KOHTaKTOB.

Bb|6ep|/|Te TOT TUMN KOHTAaKTOB, I(OTOprI‘/'I obecneunBaeT npunKkpenneHme anuntTennaibHbIX

KneTok K 6asanbHon MeMbpaHe:

nonynecMoCoOMbl

AeCMOCOMbI

weneBble KOHTaKTbI

O O OO0

MNOTHbIe KOHTAaKTbI

Pewenve 3afayun:

cTouHMK n30bpaskeHns.

3a peweHune 3apgaun 1 6ann



Pennukauuna JHK y 6akTepuit #1136845

[Mpw HapyweHun byHKLUMK Kakoro 6enka penvkaumsa B 6akTepuanbHOM KneTke

OCTaHaB/IMBaeTCHd He Cpa3y, a Yepe3 HEKOTOopoe BpeMﬂ?

XennkKasa
TOonousomepasa

SSB-6enku

O

3a peweHue 3agaun 1 6ann



TpunTodaHoBbIN onepoH #1136846

[MpounTarite HeboONbLWONM TEKCT, O3HAKOMbTECb C PUCYHKOM WU BblbepuTe BepHoe

yTBEPXKAEHNE.

TpunTodaHOBLIN OMNEPOH - OOMH U3 CaMblIX W3BECTHbIX MOAENbHbIX O6bBEKTOB
MonekynspHon 6uonormn. OnepoHHas opraHMsauMsa reHoma nossonseT bHakTepuam
perynmpoBaTb Lie/ibli KacTep reHoB, 06beANHEHHbIX KaKMM-TO CBOMCTBOM (Hanpumep,

reHbl GepMeHTOB OAHOro MeTaboNINYeCcKoro NyT UK reHbl 6e1KOB TENIOBOTO WOKaA).

YacTblo MexaHn3Ma perynaumm asnsetca atteHyaTop. [locnepoBatenbHoOCTb-aTTeHyaTop
NO3BO/IFET peryiMpoBaTb MEXaHM3M TPAHCKPUMNLUM FEHOB ONepoHa: ecnv TpuntodaHa
B K/eTKe Masno, TO CUHTe3upyeTcs nonHas onepoHHas MPHK, copepicalias Bce reHbl;
ecnu xe TpuntodaHa MHOro, TO CUHTe3upyeTca aTTeHympoBaHHas MPHK ¢ HenonHbiM

KOnN4eCTBOM reHoB.

Trp-penpeccop 1PAMTOMaH

T

Nupep (tipL

wer] | TR/R//B " tpE [ wpp [ wpc RGN R

Artenyarop

- PE'F‘,I'J'IIITDpﬂ e _ Perynupyemsie g
00nacTe CTPYKTYPHLIE TEHEI
i | | | |
(TpunTOdaHa B KNETKE Mano)
artenynposanHas MPHK N\ l l l l
(TpunTodiaHa B KNETKe MHoro) : = - ___F :
AHTpaHmMNaT- AnTpannnar- Tpunrogan- TpunTodan-
CHHTa3a CHHTa33 CHHTa33, CHHTa3a,
fuenl) | | fuenel) (omeamms)  (wcpremmm)

e N

AHTpaHUnaT- | N-(5-tochopuboaun)- | TpuntodancHHTaIa
CHHTA3a aHTPaHMNaTHIOMepaia I{g B
{1,.11,) WMHRon-3-ruuepon- =4
e AT WHTARA

Y 3YKapuoT HeT yeTKomn KOMMapTMeHTannsauunun (TO €CTb pasgeneHua B I'IpOCTpaHCTBe) npoueccos
TPaHCKPUNUMUN U TPpaHCAAUNN, NTO3TOMY ON4 3YKapUOT BO3MOXKHa AaHHasd CXeMa perynaumm aktTMBHOCTU
reHoB

[eH 6enka penpeccopa pacnonaraeTcda nog rnpoMoTopoMm TpI/II'ITOd)aHOBOFO onepoHa

O [Mpw n36bITKe TPUNTObaHa B KNETKE, IKCMPECccus reHoB TpunTodaHOBOro onepoHa byneT NoaaBAaTbcs

Pa6oTa TpI/II'ITOd)aHOBOFO onepoHa BO3MOXKHa 6naro.u.apﬂ pasnquofz'l KOMnNapTMeHTanm3aunm npoueccos
TPaHCKPUNUUU U TpaHCAaUuUnn



PeweHune 3apaun:

cTouHMK n30bpaskeHns.

3a pewenHue 3apgaum 1 6ann



lMukosunnmnposaHue #1136847

Bbl6epVITe BepHOe yTBepXXgeHune o npeactaBeHHOM BapmaHTe npucoegnHeHns

onunrocaxapmaa K nonmnentmnany:

Monunentug,
I
T
(i=0 AcnaparmH
NH |
HOH,C i
H —O |
H N'HLI,ETIHIJ‘IFJHOKO33MMH
OH H _
(o) H
H NHCOCH,

Onurocaxapua npucoenmHaeTcs K KapboKCUNbHOM rpynne

anCOGAMHeHl/Ie onirocaxapuga riponcxogunT K atoMy Kncnopopga

Hwuuero ns BbllenepevyncieHHOro He aBn4eTca BepHbIM

PeweHune 3apaun:

NcTouHnK n3obparkeHms.

3a pewenrue 3apgaumn 1 6ann



AHanus crtatbm #1136848

CTapLLIGI(l'IaCCHMK MpoOYnNTana CTaTbio O NOIMMEPU3aLNN aKTUHA U NMOCTPOUN Fpad)l/ll(,

OCHOBAaHHbIN Ha OaHHbIX, MpeacTaB/1I€EHHbIX B CTaTbe.

Kak MoxHo Ha3BaTb dasy, ykazaHHYIo Moj, 3HakoM Bomnpoca?

TMomameprnaaigas

®daza “katacTpodbl”

®aza Hykeaumm

®asza norapudmMmyeckoro pocra

PelweHne 3afayun:

NcTouHMK M306pakeHmns.

3a peweHue 3agaun 1 6ann



OvddepeHunauusa roHan

BHumaTenbHo paccMOTpUTE CXeMy ,D,Vld)d)epeHLl,VlaLl,VlVl roHag M3 noJsioBOro BaJ/iMka U

BbIbepuTe BepHOe yTBepXKaeHMe.

O6paTVITe BHMUMaHWE, 4YTO pa3BuUTME TroHag B CTOPOHY AWYHUKOB WUIN B CTOPOHY
CeMeHHMKOB onpepnendeTtcda B MnepBywo odvepenb reHoOM sry, pacrosioXXeHHbIM Ha Y-

XpoOMocoMe.

> @

CeMEeHHUK
IpyTHE TeHEI, OTEeJalomue 3a GOpMUPOBaHHE

XY Sfl + Sr)’—asoxg ::c:hudclt-_u-mws

F

IOpYTUe TeHBI,
Witl, Sf1 T

Q < dhopmug
< QopMMp
CEMEHHMKOB
TOJIOBO¥ BaJIMK APYTHE I'€HBI, OTBEYAIOMME 3a

S T e
Sblfl;%memaﬂbxx 6 T  pommcrarmH -<«— Fox12

Wnt4
Rspol

-S—

OMBPUOH, KNETKM KOTOPOro HeYYBCTBUTENbHbI K aHTUMIoNIepoBoMy ropMoHy (“AMIT” Ha cxeme), nongeT
MO MY>XCKOW NTMHUWN Pa3BUTUS

e Sry pacrnionaraetcs Ha X-xpoMocome

[eHbl 80z 9 1 beTa-KaTeHNHa HaXOAATCA B OTHOLLEHMAX MONOXUTENbHOM 06paTHOM CBA3U

Pewenue 3apaun:

cTouHMK n30bpaskeHns.

3a peweHue 3agaun 1 6ann



Takue pasHble 6enkun #1136850

Bbl6epVITe BapmaHT OTBE€Ta, B KOTOPOM BCe nepevymcieHHble 6enku asnsTCs

MOTOPHbIMWU!

KI/IHeSVIHbI, MnKo3mna3sbl, KNHa3bl

Muo3uHbI, MonMMepasbl, AUHENHDI

O

M MO3UHbIl, NO/IMMepa3bl, KNHa3bl

3a peweHue 3agaun 1 6ann



AK

B reHe 6enka npousowna MyTaumda - ogHa aMMHOKMNC/OTa 3aMeHu1aCb Ha TUPO3UH.

Kakas aTo 6bina AdMNHOKWNCOTa, €C/I BTOPUYHAA N TpeTndHaa CTPYKTYpbl 6enKka nouTtun

He naMeHunucob? O6paTuTe BHMMaHUe, YTO CTPYKTypa BenKka noutu He MeHseTcs npu

3aMeHax OAHOM aMUHOKMCIOTbI Ha APYrYH, CXOXYH MO rMAPOGUABHOCTU U 3apsaay.

CiOOI—I
I-IEN—(li—II
AsaHun CHy
COOL
I
HEN_("_H

HyC—CH
I

Basnmn CH;
COOH
|
HN—C—H

CE
Jleiingwn | -
CH
7
CHy CHj

C|O'OI-[
H;N—(T‘—l-l
H—C—CIH,

ClI
Hzoneiinun |
CH;
COOH
|
T
-~
H,C h‘:\'II
H,C ——CH,
Iponun
COOH
|
HZN—(_l‘—I-I

| H

rnyTaMmmHoBad KNC/1OTa

AprMHUH

anaHuvH

Pewenne 3apaun:

COOH
H:.\'—(IT—H
Cephn CHOH
COOH
I-IIN—C:‘—H
Tpeounn II_(l._m'
CH,
COCOH
[13N—c|‘—1-|

Increnn EI\] I:

NH

SH
COOH
|
H;N—C—H
CH,
Tupoiun
OH
COOH
|
HyN—C—H
I
Ll‘] Iy
C=CH
Tpuntodan

NcTouHnK nsobparkeHms.

CiDOI—I
I—IEN—(T“—II
ACnaparHiosas  Cpy,

KHEIOTA |
COOH
COOH
|
H,N—C—H
CH,
Imyramunonas |
KHCIOTH CH,

COOH

COOH
|
HgN—fl.'—I-l
CH,
|
C—NH

A
| e
o
HC—N

I'ueTHann

COOH
I-IZN—(:‘.—H
Acnaparuu CH,
O= cl*—.\'E I,

COOH
|
H,N— ('l'.—H

CH,

DeHuaIaHH

(;OOH
I-IE:\'—(E—[]
APrHIHI e
t‘] [:
CH,
|
NH
|
(I' =NH
NH,
C;OOH
[-I:.‘\'—{IS—II
CH,
|
CH,
Tz |
CH,
|
(I‘I I,
NH,
COOH
1
H,N—C—H
|
tl‘i I,
Merwonun LI‘I L
s
CH;
COOH
I
llgx—cl'—H
CH,
% |
Imyrasun CH,
I
O=C—NH,



3a pewenHue 3apgaumn 1 6ann

MMcToreHbl #1136852

CornacHo Teopun ructoreHoB [aHWTeNHa, aHaTOMO-Tornorpaduyeckme 30Hbl KOPHS
pa3BUBAOTCS U3 YETLIPEX MMCTOreHOoB (rpynn noyTn He AnddepeHUMPOBaHHbBIX KNETOK):
LEeHTpanbHbIA UUAVHAP - U3 MJEePOMbl, KOPTEKC - U3 nepubnembl, pusogepMa - U3
AepMaToreHa, KOPHEBOM YexnnK - U3 KanunTporeHa. BoibepuTte, n3s kakoro rucroreHa

pPa3BmMBalOTCA KNETKM nepumkKnia:

O

LepMaToreH
KanunTporeH

nepubnema

3a pewenue 3agaumn 1 6ann



[eHeTuKa ckBOpeUYHUKaA #1136853

OpHaxapl B Bawwm pykM Mornanu uyeTbipe £AMLA HEU3BeCTHOro BaM BuMAa NTUL.
Bocnonb3oBaBwnch MHKY6aTOpOM, Bbl CMOMW MONYYUTb BbIBOAOK Pa3HOLBETHbIX
nTeHuoB. M3 yeTbipex nTuL ABoe 6binM caMKaMu, MpU 3TOM Y OQHOW U3 HUX Mepbs 6bian
3e/IeHoro LBeTa, y Apyron — kpacHoro. CaMubl Tak)ke UMenu pa3Hbi OKpac (3eN€Hbin U
KpacHbin). CnycTa HekoTopoe BpeMs NTuUbl 0bpa3oBanu Mapbl — KpacHbIA cameu, U
3e1éHas caMKa U 3eNEéHbIN caMel, U KpacHas caMka. Kaxaas napa npuvHecna no natb auu,
Y nepBor napbl BbIBOAOK COCTOSN M3 2 CaMOK M 3 CaMUOB, MpU 3TOM BCE OHU MMenwu
KpacHbI oKpac. Y BTOpOW napbl BbIBOAOK COCTOAN M3 3 CaMOK U 2 CaMLOB, NMpu 3TOM

CaMLbl nMenn nepbs KpaCHOro upeTa, CaMKu — 3e/IeHOoro.

BbibepuTe BepHble yTBep)KAEHMUS:

B AaHHOM cny4yae CaMLubl reMU3NTOTHbI MO reHy OKpacku, TO eCTb ANNNOMAHbI U HECYT TOJIbKO OAMH
annenb reHa okpackum

KpaCHaFI caMka u3 rnokonenusa Fls AAaHHOM Cny4ae HecéT bosblie annenemn reHa OKpacku, 4yem 3eNEHbIN

camely,

Y nTUL, HEBO3MOXKHO CLenieHHOe C NOJ1IOM HacnegoBaHMe, MOTOMY YTO Y HUX HET NOJZIOBbIX XPOMOCOM

O

3a pewenHue 3agaumn 1 6ann



mpponus

Ha pnCyHKe npeactaBaeH acnapTtaM — VICI(yCCTBeHHbIl\/’I noacnactuTenb, VICI'IOJ'Ib3yeMbIl‘/’I
B Ka4yecTBe 3aMeHnTend caxapa. B pe3ynbTtaTte rmaposin3a N3 Hero MoXkKeT

obpasoBbiBaTbHCA:

o) OCHj

OH NH, o)

AnaHuH

Caxapoza

[nokosa

Pewenune 3apaun:

cTounmk V|306pa>l<eHl/|Fl.

3a pewenHve 3agaumn 1 6ann



AHokcureHHbI poTOoCUHTES #1136855

AHoOKcureHHbI ¢$oTOCUMHTE3 - BapuaHT ¢oTocuHTe3a (Mpeobpa3oBaHWe 3Heprum
CONMHEYHOro CBETa B JHEPruvlo XMMUYECKUX CBA3el), MpuM KOTOPOM, B OT/MYME OT
OKCUreHHOTro $OTOCUHTE3A, HE MPOUCXOOUT BblaeneHne MonekynapHoro kucnopoga. K
aHOKCUreHHoMy  $OTOCUHTEe3y CrhocobHbl  HeKkoTopble aHas3pobHbie  HakTepuu

(nypriypHbie, 3eneHble, rennobakTepun), a TakxKe rafoapxeu.
Bboibepute BepHoe yTBEp)KAEHME 06 aHOKCUIeHHOM POTOCUHTESE.
O6paTtuTte BHUMaHME, YUTO UCTOYHWUK SNEKTPOHOB AJ/1 aHOKCUreHHOro GOoTOoCHMHTE3a Mpu

OKUCNEHUW AO/MKEH CO34aBaTb HETOKCUYUHbIN NpOoAYKT ANd OpraHmM3Mma.

[MnrMeHTOM aHOKCUreHHOro GOTOCUHTE3a ABNeTCA Xnopodunn
AKLENTOPOM 3/1eKTPOHOB MOXET BbICTYMaTb MOMEKYNAPHbIA KUCIOPOL,

Mpw aHokcureHHOM doTocuHTese npoucxoaut BbigeneHue HaS (ceprucToro rasa)

O

3a pewenHve 3agaumn 1 6ann



AHaToMus KopHs #1136856

[Mepen Bamu n3obpaxkéH nonepeyHbii cpes KOpHS COCYAUCTOro pacTeHus.

OnpenennTe, K Kako TaKCOHOMMYECKOM rpyrnrne OTHOCUTCA MpeacTaBUTe b, CPE3 KOPHS
KOTOpPOro n3obpaxeH Ha ¢oTo:

CaroBHuMKoOBbIe

XBOWHbIE

OoOHOAOO/IbHbIE

Pewenune 3apaun:

lcTouHMK l/|3o6pa>|<eH|/|9.

3a peweHue 3agaum 1 6ann



BuonakcaHTuUHOBbBIN unkKn #1136857

PacteHns ™MoryTt perynupoBaTb (POTOCUMHTETUYECKUM  MUIMEHTHbIM  COCTaB B
3aBUCUMOCTM OT BHeWHUX ycnosuit. OgHuM 13 cnocoboB Takon perynsumm senseTtcs
BVIO}'IaKCaHTVIHOBbIIZ UnKn, B Xo4e KOTOPOro nponcxogdaTt B3aMMHble NMpeBpaweHmna AByx
KCAaHTOPMNNOB - BMONAKCAHTMHA W 3eakcaHTUHA. BuonakcaHTuH npeobpasyetca B
3eaKCaHTMH nofg OencTereM dbepMeHTa Oe3MoKCMAAa3sbl, @ 3eakCaHTUH B BUOMAKCAHTUH
npeBpalLaeT 3rnokcuaasa. BvonakcaHTUH BbINOMHAET aHTEHHYIO QYHKUMIO U MOXeT
nepefaBaTb SHEPruio Ha xaopodunn, a 3eakCaHTUH, HAOBOPOT, MOXKET MPUHUMATL OT

xnopodunna ns3bbITOUHYIO SHEPrUo BO3BYKaeHMS.

YKaxxute BepHbI OTBET

O

I'Ipm MOHUXXEHHOM nHconauum 6y.u.eT npeo6na,u.aTb 3€aKCaHTUH
,El,ean0|<cv|p.a3a 6yp,eT AKTUBUNPOBATbCA NMpwn MOHMKEHHOM nHconaumnm (COJ‘IHeLIHOM VI3J'Iy'~IeHI/|I/1)

Mpw noBbiweHHOW UHCONALMM ByaeT npeobnafaTtb BUONTOKCAHTUH

3a pewenue 3agaum 1 6ann



Menyas

Yrobnb: YBeJ/IN4YNTb M306p8)K€HMe, Ha>XMUTe Ha 3Ha4YoK, paCI'IOﬂO)I(eHHbIMV B ero BepxHem

rpasom yry.

Kyb6omegnysbl (nat. Cubozoa) — knacc ctpekatwoumx. BoibepuTe pucyHok, Ha KOTOpoM

M3o6pa>|<eH npencrtaBuTelb 3TOIo Ksacca:

permatophore

Manubrium |
|

Rhopalium

Tentacles

Pewenve 3afayun:

cTounmnk l/I306pa)KeHl/Iﬂ.

cTounmnk l/|3o6pa>|<eva.

cTounmk l/|3o6pa>|<eva.

cTouHmK n3obpaskeHns.

3a peweHve 3agaumn 1 6ann



1 He unTan MmeToauuky :( #1136859

TexHonormna CRISPR/Cas9 nossonseT ocywectsasaTb TOYHOE pefakTUpOBaHME reHoMa.

N3yumte npuHumnuaneHyto cxemy pabotbl CRISPR/Cas9-cucremsi.

Yto us nepevyncneHHoro HE aBnsetca koMrnoHeHTOM 3TOM TexXHOI0rnmu, HeO6XO,EI,I/IMOI\/‘I

AN9 LeneHanpasneHHoro nusMeHeHuns onpegeneHHoro yyactka JHK?

—tracr | cas9 Scast fcasz - -4LI0OHe—

TpaHckpunuus

npe-crPHK

S/mei_/mm3
37 % 37 % 37 YN 37 Y tracrPHK

l MpoueccunHr PHKazown I

\/

O6pesanune 5'-koHua crPHK

5' 3 5 3 crPHK
5' 5'
—
: 3arpyska . tracrPHK
J Cas9 ¢
PaspesaHue \ Cssa3biBaHue
[HK ¢ QHK-muweHbo

5...
3

3!

O

PHK-wabnoH, koMnneMeHTapHbIl uenesomMy yyactky JHK
Benox Cas9

MNocneposatenbHoctsb PAM

Pewenne 3apaun:

NcTouHnK n306paskeHmns.



3a pewenue 3agaum 1 6ann

BoaHble )XKnBoTHbIE #1136860

Yrobbi yBennynts nzobpaxkeHue, HaxxMUTe Ha Hero.

BbibepuTe BepHOe yTBEpXKAEHWE MPO OPraHM3M, TMUMHOYHAA CTaANSA KOTOPOTO

n3obpaxeHa Ha poTorpadpum:

criocobeH K akTUBHbBIM Monckam A06bium
obnagaeT NAOTHbIM MOKPOBOM U3 XUTUHA

o6na.u.aeT ronoBHbIM MO3rom

ONORONGC)

OTHOCUTCA K rpynne XopAoBble

Pewenve 3afa4un:

cTouHMK n3obpakeHns.

3a peweHuve 3agaum 1 6ann



Mbi xoamm no kpyry #1136861

Livkn Kpebca nrpaet kntoueryto posnb B npoLuecce okncneHus auetun-KoA,

o6pa3yrou.|,eroc;| 13 yrneesonos, >XMpoB U aMMHOKNC/IOT.

Kakoe coeanHeHuMe HE sBnaetcs MPOMEXXYTOYHbIM MPOAYKTOM 3TOro u.vn(na?

LuTtpar
CykumHar

®ymapat

3a pewenue 3agaun 1 6ann

M-XO/IMHOpeLuenTop #1136862

ATponuH - ankanoup, KOTOPbIA SBASETCA aHTaroHUCTOM M-xonuHopeuenTtopos (‘M”
O3HauyaeT MyckapuHoBble). MyckapuvHOBble peuenTopbl  HecyT uenbii  Habop
pa3sHOO6pa3HbIX GU3NONOrMUECKUX GYHKUMN. DTN peLenTopbl NPUHUMAKOT yyacTue B
nepegade M MOAyNaUMM TakMxX MapacuMmnaTvyeckmx 3¢@eKkToB, Kak COKpalieHue
rNagKon MycKynaTypbl, paclMpeHMe COCYAOB, CHMKEHME 4YacTOTbl CEepAeUHbIX

c0|<pau.|,eHm7| M noBbilLeHne ceKpeLunn B XXKenesax.

Kakoe Bo3pencTBMe oKkakeT aTPOMMH Ha OpraHM3M YesoBeka Moc/e yMepeHHOM

TPEHNPOBKMK?

Cy>XeHne 3payKkos
o6paaoBaH|/|e A3B

yBenndyeHme cekpeunmm CIFOHHbIX Kenes

O

3a peweHue 3agaun 1 6ann



OTnuuntenbHble ocobeHHOCTU BoAopoOCnen #1136863

Yrobnb: yBe/IM4unuTh M3o6pa)/(eHl4e, Ha>XMUTe Ha Hero.

LOwnaTtomoBsbie Bogopocnu (Diatomeae) o6nanatoT yHUKaNbHOM OCOBEHHOCTbIO B CBOEM

CTpoeHunn.

B uém 3akntouaetcs 3Ta ocobeHHOCTb?

Y Hux nmeetcs CBeTOHyBCTBI/ITeﬂbeIl\/II rna3ok
OHnu cogepikaT TOJ/IbKO KapOTUHOMAObl, HO He XJ'IOpOd)VIfI}'I

OHM MMetoT CNMpasbHO 3aKpyUYEHHbIe XTIOPOMIacTbl

PeweHne 3agaun:

NcTouHMK n3obpaxeHns.

3a pewenrue 3apgaumn 1 6ann



AHK

LesokcnpubonyknenHosaa kucnota (OHK) — ™Makpomonekyna (ogHa w3 Tpéx
OCHOBHbIX, aBe apyrne — PHK u 6enkun), obecneumBatowas xpaHeHue, nepegavy u3
NMOKONEHNS B MOKONEeHUE U peanm3aumio FeHEeTUYEeCKOW MpOorpaMmbl pasBUTUS W

bYHKUNOHNPOBaHUS XUBbIX OPraHNU3MOB.

BbibepuTe BepHOoe yTBEpXAEHME:

Konunuectso [IHK B kneTke noctosiHHO yBenuumsaeTcs
Konunyecteso [JHK B kneTke Bcerna cTtabusibHO Y HUKOTAA HE N3MEHAETCH CO BpEMEHEM

Xnoponnactbl He cogepyat [IHK B cBoeM cocTaBse

O

3a pewenHve 3agaumn 1 6ann

MuTtoxoHapumn #1136865

MUTOXOHAPUN - OAHU M3 CaMbIX BaXHbIX OPraHen 3YKapuUoTUYECKMX KeTOK.
KonnyecTtBO MUTOXOHAPUA BHYTPU OAHOM KIETKW 3aBUCUT OT ee 3SHepreTMyeckmx
notpebHocTen - yeM 6onee akTUBHbIM MeTabonnsm TpebyeTca kneTke, TeM 6onbliee
UNCNIO MUTOXOHAPUM copepXuTca B Hel. [lapasnTuyeckme KneTknm oOOBbIMHO MMeKT

Hebo/blIOe KOIMYECTBO MUTOXOHAPUIA.

Y Kakoro u3 nepevyncneHHbIXx opraHmM3MoB Hamborsbluee KomM4yecTBo MVITOXOH,D,pVIl‘/JI B

KneTkax?

ManspunHbiv nnasmMoammn

O

KuvweyHas nanouka

LLITaMM aHaspo6HbIX ApodKei

3a peweHune 3agaum 1 6ann



DBoOLMSA MO XBOLWAM #1136866

PacteHne nosgHero topckoro nepuoga, Equisetum thermale, ssnsetca oAHUM U3
HEMHOIMX WCKOMaeMbIX PpacTeHUW, ANs KOTOPOro [AeTafbHO OMMCaHO CTpoeHue
MOA3EMHbIX U Ha3eMHbIX opraHoB crnopoduTa. PaccMoTpute npepctaBneHHoe
n3obpaxkeHre, NoKkasblBaloLlLlee Yy4aCTOK MPOAOSbHOrO cpesa cTebnd 3Toro pacreHus.
BcnoMHuTe ocobeHHOCTU CTpoeHMs CMOPOBbIX COCYAMCTBIX M CEMEHHbIX PacTEHWUMN.
Kakol cneumannavpoBaHHbIM TUM KNETOK He CTOUT WMCKaTb Ha 3TOM U300pakeHuu

y Equisetum thermale?

O YneHunk cutoBmnaHom TpybKku
KneTka napeHxunMbl KcuneMbl
Tpaxeunpa

Knetka napeHxumbl bnosma

Pewenve 3afayun:

cTouHMK n3obpaskeHns.



3a pewenue 3apgaun 1 6ann

YyscTBa

BbibepuTe cucteMy opraHoB YyBCTB, MpW Nepepaye CUrHaaoB Yepes KOTOpyto

dunbTpaumnsa HPopMauumm B TanaMyce He aBnseTcs obasaTenbHon:

cucTtema 3peHusa

CcncTtema BkKycCa

O

cncTtema cnyxa

3a peweHune 3agaum 1 6ann

MoanuceiBaliTe 06pasubi! #1136868

Bbi pewnnn paccMoTpeTb Nog MUKPOCKOMOM HEeKOTOpble TUMbl paCTUTENIbHbIX KNEeTOK,
co6panV| Konnekymo, Ho 3a6b1nu noanncaTb o6pa3u.b|. Bbi CMOTPpUTE B MUKPOCKOMN "

BnounTe 60l'lbLIJy}O LeHTpa/ibHYIO BaKyOJlb, CKOpee BCero, 310 ...

KneTKa Kopbl 6epesbl
KNeTKa HOXKKM crnopoduTa Mxa

KNneTKa KOpHeBbIX BOJTOCKOB OCUHDbI

O

3a pewenHue 3agaumn 1 6ann



YTo MoxeT 6bITb BakHee uesoMa #1136869

I'Iepep, BaMn CXeMa BHYTpeHHero ctpoeHumd 6p}OXOHOI'OFO MO0 CKa.

N3 nepeuncneHHbix CTpyKTyp, BbibepuTe Ty, KOTOpas WMeeT LenoMuyeckoe

npounucxoxxgeHune (TO €CTb ABNAK0TCA NPON3BOAHbIMU BTOpVILIHOI‘;l MnoZ1I0CTU Tena)

OcHOBHAR NONOCTE TENA
€ remMoLensm

|

{ Nepuxapn

MrwesapnTensHar Xene3a |'

ManTng | 0Ha03 Ill
[ |

JNesoe npeacepaone

HecermeHTHpOBaAHHDE
MNpagoe npeacepane

ﬁb‘lf‘l-ﬂTEp&ﬂ BHO-CHMMETDHHHDE
TENno

Henynox |

JopcaneHar MAHEpan W 308aHHaR 4 ]
KynonoobpaIHaR paKoENHa JNesoe NO4EYHOE OTEEPCTHE

MapHele raHrnan;
MnesparsHse
Tl e e
Uepetparnstse 3 3

Dea neyrpebenyarteix
ETEHNAWR
{l"ﬁumuu LT
COcchpannn

"‘“ Bico s Al BOA

Mapa wynaney
C TNA3KAMK
Y DCHOBAHWA

3anHAR KoHEeL
MaHTHAHOA nonocTH

HepeHoe KoNeLD B
- MNpocTtar i it
Panyna (Tépka) . simm MNepaneHse MWL :,;2::,?:;:‘:

MNapa npoapnsHX NON3310LLAR HOM 3

OacHTOPOP | onayux uenosex

[MepanbHblie MbiWLbI

O Mepukapa
Mpencepans

HepeHoe konbuo

Pewenne 3apaun:

cTouHMK n30bpaskeHns.

3a pewenHve 3agaumn 1 6ann



leoxpoHonorunueckas Tabnuua

BbibepuTe NnpaBMnbHOE COOTBETCTBME “Neprog reoXpoHONOrMYecKomn Tabamubl -

OpraHm3mbl, CywecTteyrouime 1 npouseTaowine B 3TOT nepvlo,u,".
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KeM6purickuii - TpunobuTsl

Op.D.OBVII(CKMl‘/‘I - rONnocCeMeHHble

Cunypuiicknit - pentunmm

TpuacoBbil - LBETKOBbIE

Pewenve 3afayun:

cTouHmK n3obpaskeHns.

3a peweHune 3apgaum 1 6ann



PecTpuKUMOHHDbIN aHaNKU3 #1136871

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxute BcCe,
KOTOpble Bbi cuntaere BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTMe4YEeHbl N1 OTMeYeH HeBe,DHbIMv BapuaHT, 6a/1/1 CHUXKaeTcA.

[Mepen Bamu pesynbtaTtbl anektpodopetudeckoro pasgenerunsa [JHK. Tpu pasHble
anuksoTbl obpasua HK nHkybuposanu aHgoHyKneasamMm pectpukumnm: ¢ pepmeHTom A
(nopoxkka 1), pepmenToM B (moporkka 2) unm cmecobio pepmenToB A n B (mopoxkka 3).
Mocne nHkyb6aLmMm 0bpasLbl BHEC/U B NyHKM rend. B nopoxky 4 BHecnv cMecb Monekyn
OHK c 3apaHee nzsectHbIiMU pazmepammn (MonekynspHbii Mapkep, rae ‘n.o.” - napbl
ocHoBaHui, 1 kb = 1000 nap ocHoBaHun). CpegHas Macca ogHOM NMapbl OCHOBaHWM - 643

[a. NMpoaHannanpymnTe KapTUHKY 1 BbibepuTe BepHble YTBEPXKAEHMS.

Jopoxka 1 HOopoxka 2 HOopoxka 3 Hopoxka 4

14kb  _
—
o
1
— — 10kb 5
I o
o
o
—— 6kb B
—
2kb

MOJIeKynspHas Macca CaMoro TAXENoro U3 nony4deHHbix dparmeHtos [JHK cocraBnset He 6onblie, uem

14 xOa
ecnu NpuHATb, uTo ncxopHas [HK 6bina KonbLeBor, To MOXHO yTBEPYKAATb, UTO B Takon Monekyne JHK
HeT ABYX CalNTOB PeCTPUKLMN A8 OQHOTO U TOrO e hbepMeHTa.

®opmyna Bblumncnerns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0



Pewenue 3apaun:

cTouHMK n3obpaskeHns.

3a pewenHue 3agaum 2,5 6anna

CuenneHHoOCTDb #1136872

B,ﬂaHHOM 3d4aHnn HeCKOJIbKO BEepPHbIX OTBETOB (BO3MO)I(HO, O,QMH). Ykaxxute BCe,
KOTOpble Bbi cuntaete BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eC/in He Bce

BEepHbIe OTBETbl OTMEeYeHbl U/ OTMeYeH HeBe,DHbII;I BapUAaHT, 6a/1/1 CHUXKAETCH.

leHbl A 1 B HaxopaTca B ogHOM rpynne cuenneHus, anieny reHos B3anMo4enCTBYIOT Mo
MexaHM3My MonHOro AoMuHupoBaHusa. CkpecTunu ocoben U3 YUCTbIX NUHUN C
reHotunammn AABB un aabb, a 3ateM ux notomcTBO € o0cobsamu, obnagarowumMum
peueccuBHbiM ¢deHoTunoM. Kakon MoxeT 6biTb fons ramet c reHotunom Ab, ecnm

reHoTunbl He BANAKOT Ha BbDKMBAaeMOCTb oco6e|>'|, a 4Ynmcno noToMKoOB [O0CTAaTOYHO

Be/INKO:
U

0,74

0,26
O

038

®opmyna BblumncnerHns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHune 3agaum 2,5 6anna



Mpoeepb 6anaHc #1136874

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxute BcCe,
KOTOpble Bbi cuntaere BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTMe4YEeHbl N1 OTMeYeH HeBe,DHbII/Iv BapuaHT, 6a/1/1 CHUXKaeTcA.

Perynauua ropMoHanbHoro 6anaHca urpaeT KawouyeByto ponb B GYHKLMOHUPOBAHUMU

OpraHmM3ma 4yenopeka.

Kakne wn3 HmKenepeumcneHHbix CTPYKTYp CEKPeTUPYHT FOpPMOHbI, perynvpytowme

pa3/iMyHble acnekTbl MeTabonmsMa u pocta?

O
O

CritoHHbIe >kenesbl

O

Mbiwwbl npegnneybs

®opmyna Bblumncnerns 6annos: 0-2,51-2 2-1,53-14-0,5 5-0

3a peweHune 3agaum 2,5 6anna



bpoxxeHus

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxute BcCe,
KOTOpble Bbi cuntaete BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTME4YEeHbl NJ11 OTMeYeH HeBe,DHbII/Iv BapuaHT, 6a/1/1 CHUXKaeTcA.

ﬂIO,EI,VI 0AaBHO HayyYunnCb MNpPpUMEHATb CNMpTOBOE 6po>|<eHV|e Oona CBOUX HYXA. OHo
LMPOKO NpuUMeHsaeTCqa B I'II/ILlJ,eBOI\/'I NMPOMbIWNEHHOCTW. Ho Hackonbko XOpoLwo Bbl 3HaeTe

06 3TOoM npouecce?

BbibepuTe BepHble yTBEpXKAEHMSA O CMIMPTOBOM BPOXKEHUN.

DTaHos, NoslydaeMbln Npu cOpaXkmBaHUK FOKO3bl, MOXKET BCTyMaTb B umkn Kpebea

K cnnptoBomy 6podkeHnto cnocobHbl TONbKO 06nuraTHblie aHaspobbl

U

®opmyna ebiumcneHus 6annos: 0-2,51-2 2-1,5 3-14-0,55-0

3a pewenHue 3agaum 2,5 6anna



Monoebie opraHbl pacTeHUi #1136876

B,ﬂaHHOM 3d4aHnn HeCKOJ/IbKO BEPHbIX OTBETOB (BO3MO)KHO, O,LZMH). Ykaxxure BcCe,
KOTOpble Bbi cuntaere BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTMe4YEeHbl N1 OTMeYeH HeBe,DHbII/Iv BapuaHT, 6a/1/1 CHUXKAETCA.

Bb|6ep|/|Te pacTteHund, y KOTOPbIX NMPUCYTCTBYIOT apXeroHmm:

®opmyna ebiumcneHns 6annos: 0-2,51-2 2-1,5 3-14-0,55-0

Pewenve 3afayun:

cTouHMK n3obpakeHns.

cTouHMK n30bpaskeHns.

IcTOUHMK n306paxkeHms.

cTouHMK n30bpaskeHns.

cTouHmK nsobpaskeHuns.

3a pewenHue 3agaum 2,5 6anna



Kto ecTb k10? #1136877

B AdHHOM 33d4aHunn HEeCKOJ/IbKO BEepPHbIX OTBEeTOB (BO3MO)KHO, O,HMH). Ykaxute BCe,
KOTOpble Bbi cuntaere BepPHbIMU, O4HAKO O6paTI/ITe BHWMaHWe, YTO B C/1y4ae, eC/in He BCe

BepHble OTBETbl OTMe4YEeHbl N1 OTMeYeH HeBepru/? BapuaHT, 6a/1/1 CHUKaeTcH.

Kakvue wun3 cnegyrowmnx Monekyn 4aBndroTcda  Hykneotnpgamm - opraHmMYeCKunmMm

coegVHeHNsaMU, NpeacTaBnstowmmMm cobon pocdopHbie aburpbl HyKNeo3n[oB?

Mmuuepanbperna-3-docdar
lyaHuH
TuMozunH

®opmyna BbluncnerHuns 6annos: 0-2,51-2 2-1,53-14-0,5 5-0

3a peweHue 3agaun 2,5 6anna



PazBuTHne )XMBOTHbIX #1136878

B AdHHOM 33d4aHunn HEeCKOJ/IbKO BEepPHbIX OTBEeTOB (BO3MO)KHO, O,HMH). Ykaxute BCe,
KOTOpble Bbi cuntaere BepPHbIMU, O4HAKO O6paTI/ITe BHWMaHWe, YTO B C/1y4ae, eC/in He BCe

BepHble OTBETbl OTMe4YEeHbl NJ11 OTMeYeH HeBe,DHbIMU BapuaHT, 6a/1/1 CHWXKaeTcH.

Bb|6ep|/|Te M3 HWKe nepevyncneHHblX >MXMUBOTHbIX Te, CaMKM KOTOpPbIX UWMEKT

nonunneunTanbHble ﬂlZLl,eKJ'IeTI(I/I (TO €CTb coaep>kaT 6onblIoe KONNYeCTBO >|<enT|<a):

O

kanaH (MnekonuTatowue)

O

6eremot (MnekonuTatowme)
narywka (AmMeounéun)

®opmyna BbluncnerHuns 6annos: 0-2,51-2 2-1,53-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna



ATtparupyrowmin apdekT

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxute BcCe,
KOTOpble Bbi cuntaete BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTME4YEeHbl NJ11 OTMeYeH HeBe,DHbIMv BapuaHT, 6a/1/1 CHUXKaeTcA.

ATTparvpytowunin 3ddeKkT - 3TO npuBReYeHME MnuUTaTesNbHbIX BewecTB (B OCHOBHOM,
rekcos) B knetky. OcHoBHbIM ¢UTOropMoHOM, obecrneumBaloWmMM aTTparupytowmm

3¢ deKT ABngeTca LMTOKMHUH.
3a cyeT yero UMTOKUHUH obecneumBaeT aTTparvpywmn s dexT?

MHBepTasza (caxapasa) - $pepMeHT, KOTOpbIA paclenniseT caxapo3y Ha [oKo3y W

dpyKTO3Y.

O

MoBbiweHne skcnpeccu reHoB pepMeHTOB rOKOHeoreHes3a

[NosblweHne 3KCNpeccun reHos d)epMeHTOB MnKonunsa

nO,EI,aBI'IeHI/Ie 0eaTeNbHOCTU BbIHOCAWMX KabLUMeBbIX KaHalloB

®opmyna Bbluncnerns 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

3a peweHue 3agaum 2,5 6anna



Mepexon

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEpPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxure BcCe,
KOTOpble Bbi cuntaere BepHbIMU, O4HAKO O6paTMTe BHVWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTME4YEeHbl NJ11 OTMeYeH HeBe,DHbIMv BapuaHT, 6a/1/1 CHUXKaeTcA.

SnuTennanbHO-Me3eHXUMasbHbIN Mepexos - MpouecC M3MEHeHUs 3nUTenmnanbHbIMU
KNneTkamMun anuTenuanbHoro ¢GeHoTMNa Ha Me3eHXWMalbHbIA, MPOUCXOAAWUA B
3MOPUOHANbHOM Pa3BUTUN, 3aXKMBIEHUM PaH, a TakXKe NpWU MaToONOMMYECKUX NpoLeccax
— HanpumMmep, nNpu ¢rbpoase, a TaikKke Npu onyxoneson nporpeccun. V13 npeanoxeHHbIx
BapWaHTOB BbibepuTe BEpHO YyKasaHHble MpoLecchbl, MPOUCXOAsdWMne C KAETKOW npwu

anuTennanbHO-Me3eHXMMasibHOM nepexone.

AnNuTenmanbHo: nepexogp,

dnuTennanbHbii YacTnuHeli 'Me3seHXUMHBIi )

VV

Me3eHXMMHO-3NUTeNMaNbHBIN Nepexos,

YBenuueHune 3KCNpeccnun reHoB MHTErpUHOB - CTPYKTYPHbIX 6enkos nonynecMoCcoMbl

lMopaeneHue akcnpeccun reHoB GepMeHTOB, yUacTBYIOWMX B Aerpafaumm MaTprKkca 1 6asanbHom
MeMbBpaHbl

®opmyna ebiumcneHus 6annos: 0-2,51-2 2-1,5 3-14-0,5 5-0

PeweHune 3apaun:

cTouHmk l/|3o6pa>|<eHv|9.

3a peweHune 3agaum 2,5 6anna



Y6epuchb gomMa #1136881

B,aaHHOM 3d4aHnn HeCKOJ/IbKO BEpPHbIX OTBETOB (BO3MO)KHO, O,HI/IH). Ykaxxute BcCe,
KOTOpble Bbi cuntaere BepHbIMU, O4HAKO O6paTMTe BHWMaHWe, 4TO B C/iydae, eCc/in He Bce

BepHble OTBETbl OTMEe4YEeHbl N1 OTMeYeH HeBe,DHbII/Iv BapuaHT, 6a/1/1 CHWXKaeTcs.

3arpﬂ3HeHme 0|<py>|<a+ou.|,el71 cpenbl NnpnBoonT K pa3siMyHbIM nocnencTtesnam Ans
skocuctem. Kakue ums cnepyrowmnx I'IOC}'IeD,CTBVII‘/‘I ABNAKOTCA NPAMbIM pe3y/ibTaTOM

XMMNYECKOro 3arpsisHeHns BOAHbIX pecypcoB?

[nobanbHoe noTenneHne n TasHWe NeaHUKOB

I'IepeMeu.l.eHme J'IMTOCd)eprIX NanT OKeaHOB

O
O
O

®opmyna BbluncnerHns 6annos: 0-2,51-2 2-1,53-14-0,5 5-0

3a peweHune 3agaum 2,5 6anna



Ecnuv Bce BapunaHTbl O4HOBPeMeHHO He NMoMeLarTCcad B OKHO 6pay3epa, MO)KHO

ByhHbIN pocT
BOCIMO/Ib30BaTbCA coyeTaHmeM knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbieHns
MaclwTaba okHa

ConocTtaBbTe opraHbl pacTeHUn U ux ¢yHKuuK. [ToMHUTE, YTO OAHOMY 3nEeMeHTy

nepsoro CTO)'I6LI.a COOTBETCTBYET TOJ/IbKO OANH 3/71IEMEHT BTOPOroO.

lMpounsBoacTBO criop, U3 KOTOPbIX

MeracnopaHruii ronoceMeHHbIX
pa3BUBAOTCA KEHCKMEe raMeTobuUThI

npOVI3BO,EI.CTBO Crop, KOTopble pa3BMBakOTCA

MukpocnopaHruii ronoceMeHHbIxX
B Mbl/IbLIEBbIE 3€PHA

3aBasb MOKPbITOCEMEHHDbIX 3au.|,|/|u.|,aeT ceMda3adaTkm

Pe3yanaT poOCTa BereTaTUBHOM KNeTKN

rlblﬂbLl,eBaﬂ pr6|<a MOKPbITOCEMEHHDbIX
MbiNbLEBOro 3epHa

ConepuT 6 ogHospepHbIX knetok u 1

3apoabilweBbl MEeLWOK MOKPbITOCEMEHHbIX
OBYXbsLEPHYIO

[MbINbHUK rofoCeMeHHbIX Mecto d)OpMVIpOBaHMSI MbiNibLEeBbIX 3epeH

[ocTynHble BapnaHTbl OTBETOB:

3awmiaeT ceMa3avaTkm

Copepxut 6
oAHOAAEPHbIX KNETOK U
1 nByxbagepHyto

3a peweHuve 3agaum 3 banna

[MpounseoacTBO crop, n3
KOTOPbIX pa3BMBatOTCS
KeHcKue rameToduTsl

[MpounsBoacTBO Ccrop,
KOTOpble pa3BMBatloTCs B
MbinbLeBble 3epHa

®opmyna ebiumcnerus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

Pesynbrat pocTa
BereTaTUBHOM KAEeTKU
MblNbLLEBOro 3epHa

MecTo dpopMupoBaHus
MbIbLEBbIX 3epeH



Mrukonus

Ecnun Bce BapraHTbl 04HOBPEMEHHO HE MOMEeLLAtoTCs B OKHO 6pay3epa, MOXKHO
BOCMO/Ib30BaTbCA co4eTaHnemM knasuw ctrl v (-) (cmd v (-) ana Mac) ans ymeHbeHus

macwtaba okHa

[MnKkonus - BaXkHEMWUN BUOXUMUYECKUI npouecc, n, KOHe4YyHO, OH, Kak 1N MHOorume
BunoxmMuyeckme npoueccbl nogBepXKeH perynaunn. I_Io,u,yMaﬁTe, KakK MOryT noBanATb Ha

MNKONN3 Te U NHble (i)al(TOpr.

BOB,EI,eVICTBI/Ie NHCYJTMHOM Yeenuuut CKOPOCTb MMKoJIn3a

Bbicokas BHYTPUKNETOYHadaA KOHUEeHTpauus

ATO

YMeHbLwunT CKOPOCTb MnKon3a

Huskas BHYTPUKNETOYHaA KOHUEeHTpauuu

pata Yeennuut CKOPOCTb Munkonunsa
unTpaT

Bbicokas BHYTPpUK/IETOYHadA KOHUEeHTpauusa
YMeHbLWunT CKOPOCTb rMnkosinsa

Auetnn-KoA
MpucyTCTBUE XMPHDBIX KUCNOT B KNETKe YMEeHbLWUT CKOPOCTb MMKONIN3a
BoszgeincTeune rnokokopTMKOMAaMM YMeHbLWUT CKOPOCTb FNKONN3A

,D,OCTyI'IHbIe BapunaHTbl OTBETOB (|<a>|<,u,bu?| MOXKeT 6bITb MCMOJIb30BaH HECKO/bKO pa3):

YMeHbwunT CKOpPOCTb Yeenuuur CKOpPOCTb
MWUKONn3a MnKonn3a

®opmyna ebiumcnenus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a pewenue 3agaum 3 6anna



NTnunnycol

Ecnu Bce BapnaHTbl 0O4HOBpEMEHHO He MOMEeLLAtoTCS B OKHO 6pay3epa, MOXHO
BOCIMO/Ib30BaTbCA coyeTaHmeM knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbieHns

maclwtTaba okHa

PasHble rpynnbl >XNBOTHbIX UMEKT pa3Hble JNTNYUHKN. ConocTaBbTe CI)OTO NNMYNHKN

XXMBOTHOIO C Ha3BaHMeM rpynnbl, K I(OTOpOIZ OTHOCUTCHA COOTBeTCTByIOUJ,I/IIZ BUAO:

Monntocku

Nrnokosxxune

Typ6ennapun

Pbi6bI

JleHTouHble yepBU

AMburbUN L

[ocTynHble BapnaHTbl OTBETOB:

Typ6ennapuu Pbi6bl Monntocku

JleHTouHbIE UepBM Nrnokoxue Amdnbun

®opmyna eblumncnerns 6annos: 0-31-2,52-2 3-1,5 4-15-0,5 6-0



Pewenve 3afayun:

cTouHMK n3obpaskeHns.

cTouHmK n3obpaskeHns.

cTouHMK n3obpaskeHns.

cTouHrK n3obpaskeHus.

NcTouHMK n3obparkeHms.

NcTouHnK n3obparxkeHms.

3a peweHue 3agaum 3 banna



Ecnuv Bce BapunaHTbl O4HOBpPeMeHHO He NMoMeLarwTcad B OKHO 6pay3epa, MO)KHO

Bugbl ot60pa

BOCIMO/Ib30BaTbCA coyeTaHmem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbeHns

macwtaba okHa

CooTHecuTe TMN 0T6opa C NpnMepoM, I(OTOprlZ MNNKOCTPpUPYET 3TOT TUM, Un ero

onmMcaHmem:

[ericTByeT Nnpu HanpaBAeHHbIX NU3MEHEHUAX

[Oewxiywmin ot6op z
YC/IOBUN Cpefpl B OAHY CTOPOHY

YMeHblueHne pa36poca B KONmn4yecTee

Crabunusupyowmin ot6op -
noToMKoB y [1aTHUCTON rreHbi

O6paszoBaHue AByX LBETOBbIX MOPd
MoneBol MbiwKW Npy 06UTaHMM B CMELLaHHOM
MecTHOCTU

On3pyntueHbi oT60p

YBenuumsaet npuBneKaTesibHOCTb ocoben

[NMonosomn ot60 .
P opHoro nosna ans ocobem Apyroro

PopcteeHHbIN oT60Op [NposBneHuve anbTpynaMay nyén

BbiBeneHne 6onee yposaHbix COPTOB

MckyccTBeHHbI oT6op Kykypy3bl CaxapHoii

,D,OCTyI'IHbIe BapuaHTbl OTBETOB!

OeicTtayeT npu O6pa3zoBaHue aByx

HarpaB/ieHHbIX
N3MEHEHUAX YCTOBUM
cpefpl B O4HY CTOPOHY

Mposenenue
anbTpymM3Ma y nuén

BbiBeneHuve 6onee
YPOXKaHbIX COPTOB
Kykypy3bl caxapHo

YMeHbLeHne pasbpoca
B KO/IMYECTBE MOTOMKOB
y MaTHUCTOM rneHsl

®opmyna Bblumncnerus 6annos: 0-31-2,52-2 3-1,54-15-0,5 6-0

LBEeTOBbIX MOpd
Moneso Mbiwm Npu
0BUTaHUW B CMELLIAHHOM
MeCTHOCTHM

Yeenuumeaer

npuvBAEKaTeNbHOCTb
ocobein ogHoro nona
ansa ocobeli gpyroro



3a pewenHuve 3agaum 3 banna



3HaHue obbeKToB #1136887

Ecnun Bce BapraHTbl 04HOBPEMEHHO HE MOMEeLLAtoTCs B OKHO 6pay3epa, MOXKHO
BOCMO/Ib30BaTbCA coyeTaHnem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbweHns

maclwTaba okHa.

Urobnbi YBEeJ/INYUTDb M3o6pa)l(ef-me, Ha)XMUTe Ha 3Ha4yo0K, paCI'IOﬂO)KeHHbIV‘i B ero BepxHem

rpaBom yry.

L|aCTO CTy,El,eHTbI-6VIOI'IOFVI 3a4yMblIBakOTCA, KakKnM MOXKeT 6bITb npakTnyeckoe
npMMeHeHMe TOW WAM WMHOW uYacTum 6uonoruu. [loMorute cTymeHTaM HanUTm
npakTMyeckoe npuMeHeHne O6bBEeKTOB, M3y4yaeMbiX anbrosioraMM WM MUKONOraMu, U
COMoCTaBbTE OpraHM3M C M3obpakeHMeM MpOAyKTa, KOTOpbiA MnossnseTca Hnarogaps

HeMy:



Lposxokn Saccharomyces cerevisiae

Porphyra tenera (kpacHas Bogopocib)

Benas nnecenb Penicillium camemberti

Menuumnn sonotuctoi Penicillium chrysogenum

YkcycHokuchnble bakTepum Acetobacteraceae

®unnodopa (kpacHas BOLOPOC/b)

,D,OCTyI'IHbIe BapnaHTbl OTBETOB:

O

ROGE

®opmyna ebluncnerHns 6annos: 0-31-2,52-2 3-1,54-15-0,5 6-0




PeweHune 3apaun:

cTouHMK n3obpaskeHns.

cTouHmK n3obpaskeHns.

cTouHMK n3obpaskeHns.

cTouHrK n3obpaskeHus.

NcTouHMK n306parkeHms.

NcTouHnK n3obpaxkeHms.

3a peweHuve 3agaum 3 banna



TepMuHbI 6UONOrNK #1136888

Ecnun Bce BapraHTbl 04HOBPEMEHHO HE MOMEeLLAtTCs B OKHO 6pay3epa, MOXKHO
BOCIMO/Ib30BaTbCA coyeTaHmem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbeHns

macwtaba okHa

Baw ppyr-¢usmnk 6narononyyHo npocnan ypok GMoNormmM m Tenepb COBEPLUEHHO He
3HAaEeT, YTO OT Hero MoryT noTpeboBaTb Ha BMXKaNlen KOHTpobHOM paboTe. [NoMoruTte

eMy u O6'b$'-|CHVITe, YTO O3HAYaloT TE UM UHbIe Bronormyeckmne TEPMUHDbI.



KoHbloraums (MHbysopum)

KoHbtoraums (baktepun)

KoHbtoraums (Bogopocnn)

TpaHcdopmaums

TpaHcaoykums

TpaHcdekuusa

,D,OCTyngIe BapunaHTbl OTBETOB:

OfHOHaMpaBeHHbIN
rnepeHoc YacTu
reHeTn4yecKom
nHbopMaumm (Nnasmmg,
VI XPOMOCOMbI AAHHbIX
OpraH13MoB)

NMPOLLeCC MOr/OoWeEHMS
6aKTepuanbHOM KNeTKom
monekynbl JHK n3
BHeLIHeW cpeapl

o6bMeH Mo/oBbIMK 94paMun
(MUKpPOHYKJIeyCaMU) C MOCNEAYHOLWUM NX
MonapHbIM C/IMAHUEM B CUHKAPWUOH

OAHOHaNpaBEHHbIN MePEeHOC YacTu
reHeTMYeckon nHpopmaumm (NNasmMua unm
XPOMOCOMbI AAHHbIX OPraHN3MOB)

MOSIOBOW MPOLLECC, MPOUCXOAALLMN MPU
CNVAHWM ABYX BEreTaTUBHbIX KNETOK

npouecc nornoueHus 6akTepuanbHom
knetkorn Mmonekynbl JHK 13 BHewHel cpenbi

npouecc nepeHoca AHK mexgy knetkamum
npyv NOMOLLWN BUPYCOB

npouecc sBegeHud HyI(I'IeI/IHOBOI‘/'I KNCNOTbl B
KNeTKN 3yKapnoT HeBUPYCHbIM METOO0OM

npouecc nepeHoca AHK
MeXay KneTkaMu npu
NMOMOLLM BUPYCOB

nonoBow npouecc,
NMPOUCXOAALMN NpU
CNUSHUM OBYX
BereTaTMBHbIX KeTOK

06MEeH NonoBbIMU

npouecc BBeAEHMs a4pamMm
HYK/JIEMHOBOW KUCNOTbI B (MUKpOHyKneycamu) c
KNIeTKU 3yKapuoT nocnenyroLWwmM nx
HEBMPYCHbIM METOA0M nonapHbIM CANSHUEM B
CUHKapWOH

®opmyna ebiumcnenus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a peweHune 3agaum 3 6anna




L',VITOHOFVI‘-IGCKVIG TOHKOCTU #1136889

Ecnu Bce BapnaHTbl 04HOBpEMEHHO HEe MOMEeLLAloTCS B OKHO 6pay3epa, MOXHO
BOCM0O/1b30BaTbCA codeTaHnemM knasuww ctrl v (-) (cmd v (-) ana Mac) ans ymeHbeHus

maclwTaba okHa
ConocTaBbTe KaXkabl TUM MeMBpaHbl KNeTKU C ee XapakTepHOW 0COBEeHHOCTbIO.

nOMHMTe, YTO KaXKAOMY MYHKTY nepBoro CTO}'I6LI,a COOTBETCTBYET JIlb 1 MYHKT BTOPOTroO.



Mem6paHa aapa

[MnasmaTnueckas MembpaHa

Mem6paHa nMsocombl

BHyTpeHHss MeMbpaHa MUTOXOHAPUIA

Mem6paHa aHAOoMNa3MaTUYeckoro
peTukynyma

MembpaHa annapata [onbam

,D,OCTyngIe BapnaHTbl OTBETOB:

CopnepxuT nopeoi,
rnossonspoLwme
mMonekynam PHK
repecekatb ee

O6oraleHa 6enkamu,
YYaCTBYIOLMMM B
npouecce
OKUCIUTENbHOTO
dochopunmposaHms

CopnepXxuT nopbl, No3BonstoLMe MosieKynaM
PHK nepecekatsb ee

DyHKLUMOHNPYET Kak Bapbep Mexay
LIMTOMMa3MOM 1 OKPY>KaoLEN CPenom

Conepxunt ATD-3aBMCH1MbIE MPOTOHHbIE
Hacocbl

O6oraueHa 6enKaMu, yyacTBYOLWNMN B
npouecce oKUCNTENbHOIO
docdopunmposaHus

OpHo 13 MecT cuHTe3a 6enKkos

CopnepxuT peuenTopbl, No3sonstoLwme
CBf3aTbCA C BE3YKY/aM, Bbixoaawmmm us IMP

CopepxuT peuenTopbl, DyHKUMOHUPYET Kak
nossonsaowue 6apbep Mexay
CBA3aTbCH C BE3yKy/aM, LMTOMNIa3MOM U
Bbixogawmmm ns P OoKpY»>KatolLer cpenomn
Copepunt ATD-

OpHo 13 MecT cuHTe3sa
3aBUCUMbIE NMPOTOHHbIE

6enkos
Hacocbl

®opmyna BbiumcneHus 6annos: 0-3 1-2,5 2-2 3-1,5 4-15-0,5 6-0

3a pewenue 3agaun 3 6anna



Tunbl 6poxkeHus #1136890

Ecnun Bce BapraHTbl 04HOBPEMEHHO HE MOMEeLLAtTCs B OKHO 6pay3epa, MOXKHO
BOCIMO/Ib30BaTbCA coyeTaHmem knasuw ctrl v (-) (cmd v (-) ana Mac) ana ymeHbeHns

macwtaba okHa

CooTHecute TUM 6po>|<eH|/m C Ha3BaHMAMM OpPraHM3MoOB, A1 KOTOPbIX ,El,aHHbIl‘/‘l T™N

B6pOXKEHUNS XapaKTepeH:

Cnuprosoe MHOTMEe APOXNOKM

MHOrme no3BoHO4YHbIE B aHaBpO6HbIX

MonoyHokuncnoe romobepMeHTaTUBHOE
yCnoBuax

Clostridium tetani (ocHOBHOM NpoayKT

MacnsaHokucnoe ..
BPOXKEHWS - YeTbIPEXaTOMHAs KUCNOTa)
(. J
Propionimicrobium sp. (ocHoBHOM npogyKT
[NponvoHoBokucnoe ..
B6pOoXKEHMUS - TDEXATOMHAs KMCIO0Ta)
(. J
B
6aKTepum rpynrbl KULLEYHOM ManouKu,
CMewwaHHoe

obuTtarowme B YKKT mnekonutarowmx

,D,OCTyI'IHbIe BapnaHTbl OTBETOB:

Clostridium tetani

(OCHOBHO NpoayKT Propionimicrobium sp.

MHOTMEe MO3BOHOYHbIE B (ocHOBHOV MpoAYKT
6poxeHus -
. aHaspOBHbIX YCMOBUAX 6poxkeHus -
yeTbipéxaToMHas .
TpéxaToMHas KUCNoTa)
KNCNnoTa)

6aKTepum rpynmbl
KULEYHOW ManoyKkm,
obuTatowme B XKKT
MIEKOMUTAIOLWMX

MHOTruMe gpOXOKN

®opmyna BblumncnerHns 6annos: 0-31-2,52-2 3-1,5 4-15-0,5 6-0

3a peweHune 3agaum 3 6anna



Koaupylowme #1136891

B kayecTBe oTBETa BBOAUTE HaTypasibHoe Yncio. Hukakux nHbix cuMBO/IOB, KpoMe
MCro/Ib3yeMbIX 4718 3aMUCU YMCAa (B HaCTHOCTU, rpobenos) 6biTb He gomkHo. [Ipumep:

3.

MpeacTasbTe, uTo Bbl Yyu€HbIN, KOTOPbLIN aHaNM3UPYeT PerynsaToOpHble 3/1eMEeHTbl B
reHoMe mHonnaHetTHon 6akTepum Aquabacterium lapis. MI3BecTHO, uTO Ha ogHOWM M3
uenen OAHK renb 3aHumatoT 40% pnvubl, Ha gpyron uenmn 60%, a Ha 15% panHel JHK
reHbl 3aHMMaloT obe uenu. Takke M3BECTHO, YTO PerynsiTopHbie 3/eMeHTbl 3aHUMaloT
pPOBHO MONIOBUHY Bcen yactu Monekynbl [JHK, kotopas He 3aHATa reHamu (ecnum rewd
HaxXoAUTCS Ha OOHOWM Lenu, perynsaTopHble 3/eMeHTbl He MOryT HaxoOouTbCs Ha
KOMMieMeHTapHoOM el yuyactke. [lnvHa Bcero reHoma A. lapis coctasnsget 10 000 000
nap Hykneotugos. Onpenenute AAMHY BCeX perynsaTtopHbIX 3neMeHToB. Brnwwute B

oTBeT uncno 6e3 npobenos.

MpaBunbHbIN OTBET:

750000

Pewenune 3apaun:

0,6 +0,4—0,15= 0,85 - yactb [IHK, xoTa 66l OAHa LLEMb COAEPXKUT reHDI.
1-0,85

= 0,075 - ponda Bcex perynsaTopHbIX 3/1€MEHTOB.

0,075 - 10000000 = 750000 n. H.

3a peweHuve 3agaum 3 banna



3anacHbie 6enku ceMeHU #1136892

B kayecTBe oTBeTa BBOAUTE HaTypasibHoe Yncio. Hukakux nHbix cMMBO/IOB, KpoMe
MUCIo/Ib3yeMbIX 4718 3aMUCU YMUCAa (B HaCTHOCTU, rpobesnos) 6biTb He gomkHo. [Ipumep:

3.

B 3amacHbix TKaHAX ceMeHM MOXKET 3amacaTbCsl He TO/IbKO KpaxMas Uv Macna, Ho U
6enku. benkun 3anacatoTcsa B ceMeHax s nx 6bicTpo MOBUAn3aumm Bo BpeMms
NpopacTaHMs U UCMOb30BaHNS aMUHOKMC/IOT A1 CUHTE3a HOBbIX 6eNKoB,
HeobXoAMMbIX MONOAOMY pacTeHuto. BaM Hy)KHO moacumTaTh, Ha CKOIbKO U3MEHMNOCh
OCMOTMYECKOE AaB/IeHMe B TKaHAX CEMEHM NOocC/e Havyana NpopacTaHns n Mobunmsaumm

3anacHoro 6en|<a, TO €CTb ero pacuwenneHmnd oo aMMHOKMNCNIOT, eC/1n N3BECTHO, YTO:

D) 3anacHou 6enok coctonT 13 500 aMMHOKNCNOTHbBIX 3BEHbEB

2) KOHLLeHTpaLMs 3anacHoro 6enka B TKaHsAX CEMeHU 10 npopacTaHus cocTasnsna 0,5
MM,

3) TeMnepaTypa, Npy KOTOPOI ceMs Hauano npopacTaTs - 20 rpaaycos Llenbcus.

N3meHeHMe ocMoTHnueckoro aasneHus onpegensetca no ¢opmyne A =iACRT, rae C-
KOHLEHTpaLms ocMonuTa (B Monb/M3 , R - rasoBag nocrosHHas = 8,314 [x/(Monb-K), T -

TeMnepaTypa B K - kenbBuHax, i - U3oToHUYeckuit kKoadduumeHT (8N aMmmHokucnot = 1).

C‘-IVITaVITe, YTO KOHUEHTpauna opyrmx ocMosiMToB He NU3aMeHnNacb. OrTBet p,a17|Te B

Kmnnonackangax ¢ TOYHOCTbKO A0 LeblX. By,D,bTe dKKypaTHbl C egUHMLULaMnN N3aMepeHn4d.

[paBunbHbIN OTBET:

608



PelweHne 3afaun:

M3MeHeHNne KOHUEHTpPaLnn nocne npopactaHun4a:

500-0,5 — 0,5 = 249, 5 MmMonb/n (KOHUEHTPaALMA aMUHOKUCIIOT - KOHLLEHTpaLms

ncxogHoro 6enka)

MMONb = Monb - 1073

n= p,M3 =m3-1073

CoOTBETCTBEHHO, [ MMOMb/N] = [Monb/M3]
20 rpapycos Llenbcma = 273 4+ 20 = 293 K

Torna Aw=1-249,5 - 8,314 - 293 = 607782, 499 Ma (608 KIMa)

3a peweHuve 3agaum 3 banna



