17, 10-11 knaccbl 3

LWndp damunng 8 e MEMULO&
msa ATVXAUTN
PervoH AJfocieBA
Knacc il
LWndp >T

7
MATPVLUA OTBETOB (YacTb 3) -

K 3afaHusim TeopeTtuyeckoro Typa XXXII1 Bcepoccuinickoli onumnuagbl
LW KO/IbHUKOB MO 6Monoruu, r. Y nbsaHoBCK - 2017 T.
10-11 knaccbl [max. 134,5 6annos]

PucyHok 1 2 3 4

5 6 7
Knaccbl Al r{ 51 b A\ B r| r Si

2. [3 6anna]
PrcyHok 1 2 3 4 5 6 7 8 9 10 11 12

CuctemaTuyeckoe nonoxenne A 1A A( 1?2 n 61 ill 5 E( p

3. [5 6annos]

CTpyKTypa A b B r % E X3 n K
KoHCKuIA KawTaH B\ j-( Eﬁ. 7| XI X
KawTaH HacTosawmii L|_|I 3| T A3l Xv Xi 46l

Twvnbl NpoBOAALLNX NMYUYKOB 1 2 3 4

O603HaueHUA b 1 A 1 r

5[5 6aoB]

W
=

O603HayeHns 1 2 3 4 5 6 7 8 9 10
CTpYKTYpHbIe 3/1eMeHTbl INCTa Al £1 1N 3( n* B( «1 5*1 r

IMpouecchl 1 2 3 4 5 6 7 8
PacTeHus B 1 5\ A 1 5 Ac At 5 i A/

BapwvaHT npuBnBKU 1 2 3 4 5 6
deHOTUN pacTeHNs 6 A ( A 5 ( A1l b/
8.  [5,5 6annos]

O603HaveHne 1 2 3 4 5 6 7 8 9 10 11
CTpyKTypa 31 51 K» £1 WML N\ x > T/ Ar 33
9. [4 6anna]

BapunaHT HC 1 2 3 4 5 6 7 8
YKnBOTHOE r/ E 3 A X B\ 8 /



28. [5 6annos]
YTBepseeHue

BepHoe (4A)

Pbiba 1 2
MuTtaHue B 1 N
MecToobuTaHme n 1 7
OTpagbl 1 2
KOHeUYHoCTM B ( r
TkaHb (opraH) 1 2 3 4
Bug Kanunnspa B b 61 B
CTpyKTypa Ha puUCyHKe 1 2 3
HassaHue 31 EIl A»
dneKTpokapguorpamma 1
YpoBeHb HapyLleHNs NpoBOAMMOCTH X1
Cxema 1 2
MNpeacTtaBuTesb b A<
lMocnenoBaTe/IbHOCTb 1 2
Mpoueaypa B r
OpraHusm 1 2 3 4
MwnTtoxoHapus 61 6 I B

Tun aHTI/I6aKTepI/I3J'IbHOFO BellecTBa

Kpusas pocTta

Howmep BeulecTBa/hepmeHTa 1

HasBaHue B E|

Buonorusa, 33-2017, 10-11 knaccel
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8

2

of



Buonorusa, 33-2017, 10-11 knaccel

CoeanHeHne 1 2 3 4 5
Cxema/opmyna JT ( r N~ X
OnucaHue 6 b A 1 A- ( r

YTBepxXieHune 1 2 3 4
BepHoe (JA) X X/ X>
HesepHoe (HET) X 1

YTBepxxaeHue 1 2 3 4
BepHoe (4A) X ' X 1
HesepHoe (HET) X 1 X

BapwuaHT 1 2 3 4 5 6 7 8
BepHbili (OA) X 1 x«< X v
HesepHblit (HET) X X\ X ( X

YTBepxieHune 1 2 3 4
BepHoe (JA) X 1
HesepHoe (HET) X \ X 1 K

YTBepxaeHue 1 2 3 4
BepHoe (LA) X 1 X
HesepHoe (HET) X X |

()
w
N
(3]

YTBepxXaeHue 1
BepHoe (JA) X X 1 X
HeBepHoe (HET) X \Y X *

YTBepxaeHune 1 2 3 4 5
BepHoe (OA) X v X 1 X
HesepHoe (HET) X v



Buonorus, 39-2017, 10-11 knaccbl 4

28. [5 6annos|

YTBepXKaeHve 1 2 3 4 5
BepHoe (JA) X 1 X
HesepHoe (HET) X X 1 X 1
29. [4 6anna!
YTBepxaeHue 1 2 3 4 5 6 7 8
BepHoe ([A) X< X XM X' X1
HesepHoe (HET) XV X1 X
30. [4 6anna]
YTBepxXaeHue 1 2 3 4
BepHoe (JA) X 1 X 1 v
HesepHoe (HET) X X
31. [l 6ann]
MpogykTt 1
OTBet X
32. [3 6anna]

w
c

YTBepxaeHue 1 2 3 4 5 6
BepHoe (OA) X X 1 X 2 4
HesepHoe (HET) X1 X |
33. [4 6anna]
YTBepxaeHune 1 2 3 4
BepHoe (11A) X » X | 4
HesepHoe (HET) X | X )
34. [4 6anna]
YTBepXaeHue 1 2 3 4
BepHoe (4A) X
HeBepHoe (HET) X X ! X

(3

foL )



Wnpp damuima  C emeHHOM

Nms N/nx nun

PernoH MocunpgA

Knacc

Wndp >3 -//'57 ~

MATPULA OTBETOB (Yactn 11 2)
K 3agaHunsMm TeopeTmndeckoro typa XXXIII Bcepoccuiickoin onumnuagbl
LWWKObHNKOB N0 6Monormmn, r. YnbsHoOBCK - 2017 T.
10-11 knaccebl [max. 150 6annos]

BHumaHme! O6pa3eu. 3arnoJIHeEHNA: npanmben‘/’l OTBEeT - OTMeEHa oTBeTar E |

YacTtb 1. max. 60 6annoB

Ne a 6 B T N a 6 B Ne a 6 B T Ne a 6 B T Ne a 6 B T
1 13 25 . 37 X 49 X
2 14 \Y 26 V1 38 X 50 X

3 15 X 27 X 39 51

4 16 28 V 0 52

5 S 17 X 29 X 41 53 X

6 18 X, 30 42 >4 54 X

7 19 A 31 43 55 X

8 20 32 44 56

9 A 21 33 V 45 X 57

10 22 34 X 46 X 58

1V 23 35 47 59

12 24 36 48 60

YacTb 2. max. 90 6annoB

Ne ? a 6 B T NQ?a6Br'ﬂ| NQ?a6Br.£|1 NQ?a6Br|q
X' X

1 B 10 B X 19 B X 28 B

H oy X HX XX H§§XX H X X
2B XX lle X 208 ZgBXXX

X X X HOOX X X H X XX I X X
3 X X 12 %X X 21 B XX 30 B

HY >< X HOOX X X HX X X H>¢xxx
4 B XX 13 B XX e XXX a X X X

X X X HX X X n X X HeOoX X /e

5w % X X o ® XX X o X %8 41 9
> w X Wy X E%KXX mx  IXIXXI
6° KX X 5 B X X2 s X|Y X s B X J

H X X HeoX X X H X X H X K K X!

B K X B X X X B X X : X X X
Tuxoox x o XX Cwl XXTX Faxx

: BX X X s XX X
8HqKL-,<K 17|/| X X ' *\]JIX
o X H X %

372 3*r

©
@
N
©
w
>
>
N
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NToro 3a

yactTn 1 m 2: > 4 X

Mposepun ®NO c/lnk.e&$ & 3
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LW ndp N-W-io
Pabouee mecTo Ne 13

NToro 6annos /6

n SAJAHUNE
NPaKTUYeCcKOro Typa 3ak/1l4nTe/IbHOro atana
XXXI11 Becepoccuiickoi onnMmnuabl WKONbHUKOB No 6uonorun 2017 r.
r. Y1IbAAHOBCK
dU3NONMOTNA PACTEHIIA
®UN3NONTOTMYECKUE MPOLLECCHI MNPV MPOPACTAHNN CEMAH

Llenb: oxapaktepu3oBaTtb MpoLecchl, NPOUCXOASLLME MPU NpPOpacTaHnM 3epHOBOK, B TOM uucne -
Y PasNnyHbIX FeHETUYECKNX INHWI (COPTOB).

O6opypoBaHMe: NPOPOLLEHHbIE 3epHOBKM nuweHuubl (Triticum aestivum), Habyxuiune
3epHOBKM ABYX COPTOB KYKYpYy3bl (Zea mays), Yawwku Metpu, 6pnTea, nogaoH, 1% KONNOUAHbINA
pacTBop Kpaxmana B Konbe, MepHbli CTakaH, pacTBOp i#oja B Npobupke, LWTaTWB, MepHas
nuneTka, nanoyka AN pasMelwMBaHuA pacTBopoB, 6enas 6ymara (6ymaxHble NOMOTeHUA),
MUHLET, NpenapoBasibHblie Urbl, BUHOKYNAPHadA nyna.

Xopg paboThl:
1 W3 konbbl B MEepHbIA CTakaH Haneinte 25 mA pacTBopa Kpaxmana. MepHON nuneTKoit

no6aBbTe 2 MN pacTBopa ioga. MMepemewlalite A0 NOSIBAEHWS PABHOMEPHON WHTEHCMBHOW
CMHE OKpacKu.

2. TlepeneiitTe MONy4YeHHbIN pacTBop B yYawky [MeTpu. Yawky nocTtaBbTe Ha 6Genyto Gymary
Janblie oT cebs Tak, YTOOblI OHa He Mellana AanbHenwel paboTe.

3. bputBoii pa3pexbTe BAOAb 37 MPOPOLLEHHbIX 3€PHOBKW  MLUEHULbI
(obbekT A). TlMomecTuTe C MOMOLWbLK NUHUETA paspesaHHble 3epHOBKYU
C ofHOro Kpas yawku MeTpm (Kak MokKasaHO Ha pUCyHKe cnpasa). Mpu aTom
3ePHOBKM LO/MKHbI ObITb MOMIHOCTLIO MOKPbLITLI PACTBOPOM. 54/S - 2B *=

Mocne atoro HE TPOTAMTE yalwky MeTpu, 4To6bl pacTBoOp He nepemeLuancs!

4. Yepes 20 MWHYT OTMeTbTe M3MeHeHWe LBeTa pactsopa. lpursacute NpoBepsAlLLEero,
4yTobbl OTMETUTb BalW pe3ynbTaTbl (6e3 OTMETKM NPOBEPAIOLWEro pesynbTarbl OyayT

cuutatocs HEJEMCTBUTENIbHBIMW. Bann 3a 3Ty yacTb paboThbl He BbICTABNAETCA). A
becubeTtHbn™

HabnoaeHve: LBeT pacTBopa BOKPYr 3epHOBOK M3MeHMAca ¢ CHMeco  Ha cBeTno rbnawl
OTBEeTbTE Ha BOMPOCHI. K kakoMy cemeiicTBy oTHocUTCs 06bekT A? /\1AKOBbIE A (0,5 6anna) n-

O HanMuMu Kakmx HepMEHTOB B MpopacTaloLyxX 3epHOBKax CBUAETENbCTBYIOT pe3ynbTaTbl NPOBELEHHOr0
onbiTa? (0,5 6anna)

Kakoii ropMoH BbipabaTbIBAeTCs Npy NpopacTaHnn? bmcl7lepe-nno&cc$=| Icu.cnira. (0,5 6anna) f

B Kakoi yact 3epHOBKU OH CUHTE3MpyeTca? W “nM OKy (0,5 6anna) t

13 Kakoii yacTn 3epHOBKW MPOUCXOAUT €ro cekpeuns? nn i.rooky (0,5 6anna)

Ha kakyto yacTb 3epHOBKM BO3[eiCTBYeT 3TOT ropmMoH? (nocne BO3AEWCTBUSA BbILENAIOTCA (PEPMEHThI,
KOTOpble Bbl 0GHAPYXWNW B ONbITE) rn/su (0,5 6anna)

Ha kakyto yacTb 3epHOBKM LEeliCTBYIOT BblLeNBLUNECA (hePMEHTbI? HK (0,5 6anna) -)1-

Kakve BelLecTBa 06pasytoTcs npu aeiictum atnx depmentos? g u Caxa™M” bl (vaabtc>3*0,5 6anna) -f-

5 Bo3bmnTe ABe HabyxwWwue 3epHOBKU KYKYypy3bl pasHbix copToB (06bektel B v B). C
NMOMOLLLbI0 GPUTBLI cenainTe NPoOAO/bHbIM paspe3 060MX NNOAOB TaK, UTO6bI Ha cpese 6Gbiu
OLHOBPEMEHHO BMWAHbI W TMOYeyka, W 3apojbllleBblii KOpewokK. PaccmoTpuTte cpe3 B
OUHOKYNAPHYIO Nyny.



6. O6paboTaiiTe cpe3bl 06eMX 3epHOBOK pacTBOpPOM IKoga. lpurnacmTte NPOBEPSHOLLETO,
YTOObLI OH OLEHWUN Bally TeXHUKY paboThl (2 6anna). c

7. CpenaliTe BbIBOAbI O cOAepXXaHUM Kpaxmana B o6pasue b v obpasue B.

CopepxaHue kpaxmana Bbille B obpasle b (0,25 6anna). Ana NPOMbILLIEHHOTO W3rOTOB/IEHMS
KOHCEpBMPOBaHHOI CnaKow KyKypy3bl 60nee npurofeH obpasel, S (0,25 6anna).

8. Kakue n3meHeHUsa MOryT NpuUBECTU K (heHOTUNY, Habnwofawowemycs y obpasua B (o6BegnTe
npasu/bHble 0TBeThbI) (CymmapHo 3 6anna):

*(Oa / HeT) CHMWXeHMe NpoYHOCTM oKononnogHuka, m (Ja / LIST) CHWKeHMe aKTMBHOCTU Kpaxma-
passetBnaiowero ¢epmeHta; m (Ja / Her) CHwxeHue cuHTE3a 3TWieHa nNpu  CO3peBaHuM;
m([a / Het) CHWXeHMe nocTynneHuUs caxaposbl OT 3eNEHbIX NCTbEB K pa3B/BaOLLMMCA 3epHOBKaM;

— m([Ja /Her) MNosbieHne cekpeumn amunassl; *(fa /Het) YBennueHne 6rocrHTE3a 3eaKCaHTHA.

9. Onupasicb Ha cAenaHHble Cpesbl, 3apUCyinTe CTPOEHME 3epHOBKM KyKypy3bl. CoeauHuTe
yKa3aTe/lbHbIMW CTPENKaMu Ha3BaHMS COOTBETCTBYHOLWMX CTPYKTYP M MUX U306paxeHue Ha
pUCyHKe (CymmapHo 6,5 6annos).

OkononnogHuk
<& (nepvkapn) = LigeTkoBas yeLLys
=% o o
I-v- LLinToK J 7 AneipoHoBbIN
cnoii T
Apunnyc
Kpaxmanmcrbiii
Koneopusa aHgocnepm  _j-
CMNOKOTU/b Moueuka
. > KopeLu
X CemeHHas Koxypa Koneontunb
y /
3 Olc-C? V  C&MUUfiOuF

10. OTBeTbTe Ha BOMPOCHI (CyMMapHO 2 6anna). Ykaxute MAOWAHOCTL KneTok: wutka Jp M
aneiiponosoro cnos  Z. M\ kpaxmanucroro snpocnepma 3 M\ okononnogHuka <2 M. /7,

113 Kakoii CTPYKTYpbl 3epPHOBKM pa3BUBAETCS OpraH NpopOCTKa, YKa3aHHbI Ha PUCYHKE CTPENKOA?

Uktr rok: Kakoi Tmn KopHeBOW CMCTEMbI Y NPOPOCTKA KYKypy3bl?

11. JonycTum, 4To reHoTun o6bekTa b - DD FF kk LL tt, a reHoTun 06bekTa B - dd ff KK // tt.

12.

Bbl HaHOCUTE MbINbLUY 00bekTa b Ha pbinbLe 06bekTa B. Mpusegute reHotunsl (E 1 6ann):
a) 3apogblwern b LW, bl LW a ;6)aHgocnepmoB 3epHOBOK M F P fm u m

YKaXKuUTe reHOTUNbI, eCIN XXEHCKNUM poantenem 6b1n 06bEKT B, a MY>XCKUM - 006bekT B. *

Dfib

€.,0

t

B) 3apogbiwent OLL r \CVLI~tt f ;r)aHgocnepmos 3epHoBOK 0$)c/F F fK kkbL I fF jj

MpeanoniioxXunm, 4YTo 3a NPU3HaK «MOPLLMHUCTbIE 3€PHOBKM» OTBEYalT [Ba He CLen/IeHHbIX
reda - D u F. na nposBneHns npusHaka MOPLMUHUCTOCTU LOCTATOYHO, YTOObI IHAOCNEPM
nonyynn nnbo TOMbKO peuleccuBHble annenn d, nMbo TOMLKO peliecCUBHble annenun /
(ABOWMHbIE MYTaHTbI TaKXe MOpPLMHUCTbIE). KakuMm 6yfeT paclienneHue cpeiy 3epHOBOK BO
BTOPOM MOKOJ/IEHWUW OT CKpeLLMBaHus, ykasaHHoro B n. 11 ($ 06bekT b x $ 06bekT B)?

OtBeT: rnafKux 3epHOBOK: MOPLLYVHUCTBIX 3ePHOBOK (7 6ann).
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3afjaHnsa NpPaKTUYeCKOro Typa 3aknumnTesbHoro atana XXXII1 Bcepoccniickon onmmnuagbl LWKONbHUKOB M0
6ronoruun. 2017 r. r. YNbsHOBCK. 11 Knacc

BNOJTOINA PA3BUTUNA XXKNBOTHBIX

Joporue yyacTHuKu!
Ha BbInonHeHwe 3aganus Bam oTBoguTcs 50 MuHyT. ObpaTuTe BHUMaHWE: 3afaHue COCTOUT U3 BYX YacTeil.
paMOTHO pacnpegennTe BPeMs Ha BbINOAHEHME Ka>K 4o yacTu! MakcManbHOe KoNM4ecTBO TeXHUYecknx 6annos - 120.

Mpwu BbluMCNEHMM UTOrOBOro 6anna, NoayvyeHHas cymma 6yaeT pasfeneHa Ha WwecTb. MakcumanbHOe KOAM4ecTBO
NTOroBbix 6annos - 20.

O6opyaoBaHMe U MaTepuansi:

Mukpockon

MukponpenapaTtbl CTaguil 3IMOPMOHANBHOTO Pa3BUTUSA Pa3INUHbIX XXMBOTHbIX, 0003HAYEHHbIe Ludpamu.

Yawku MeTpu, cogepxalme xuBble Haynanycol apTemuii (A), a Takxke (hMKCMpoBaHHble 06pa3Libl B3pocabiX paykos (b),
NIMYNHOK aaHuno (B) n manbkoB gaHuno ().

Habop LBeTHbIX KapaHpaallei (KpacHbIA, CUHWIA, 3eNeHbli)

lNacTepoBckasd nuneTka Ha 1 mn.

IMoKpoBHOE 1 NpeAMEeTHOE CTeKNa AN NPUroTOBAEHUA Mpenapara HaynaMycoB apTemuii.

3agaHue 1. CTpoeHMe aMBpMOHanbHbIX CTafni pasBUTUS XUBOTHbIX. (48 BAJTJIOB)
MpumMepHOe Bpems, 3aTpayMBaeMoe Ha BbINONHEHME 3a4aHNs - 20 MUHYT.

lnaH CTpOeHMA MHOMOK/IETOYHOrO0 OpraHnu3Ma onpejenseTca Ha Havya/bHbIX 3Tanax passutusa. Npu aTom pa3H006pa3V|e
nyTe|7| Pa3BUTNA MHOTOK/NETOYHbLIX XXUBOTHbIX cnoco6Ho nopasnTb camoe cmesioe BOO6pa)KEHVIe. B 3atom 3agaHuu Bam
npegnaraeTcs pa3o6paTbc;| CO CTPOEHUEM 3M6pVIOHOB MHOTIOKNETOYHbIX XXNBOTHbIX.

3apaHue 1.1. (32 6anna)
Vcnonb3ys MUKPOCKON, uccneayiite npeanoxeHHble Bam npenapatbl SM6pMOHanbHbIX CTaAWil pa3sBUTUS XUBOTHBIX.
BnuwwnTe B TabnmLy HoMep aHanM3npyemoro npenapara. [octapaiitecb onpeaeiMTb CUCTEMATUYECKOE MOOXKEHMWe
opraHusma u cTaguio pasBuTus. 3anonHuTe Tabnuyy 1

Homep npenapata

s I
CucrtemaTtuyeckoe T WH X0{?A0& bl e Tui XofAO/MSe.
MONOXeHWe opraHmama
(Tun/knacc) iC\Qct<r 38M HOBrOAHX e XuMOT X nuw bl

CTagna 3M6PUOHALHOTO
pasuTus Tnacwywma (amdJ uSj.J L

OCHOBHbIe CTPYKTYpbI
3M6pnoHa, Habngaemble

Ha 3TOW cTagun pa3BMTUS
*MoclcrO- n.

"X
Cemuxuy

e« (“rcualny

[Ge(e) M-IA.C'TfiUI

Svtpebcc* 1mmacuamen



12

3agaHue 1.2. (16 6annos.)
Ha pucyHke 1 cxemaTMyHO M306pakeHbl MOMepeyHble Cpe3bl 3IMOPMOHOB ABYX MO3BOHOYHBIX >KMBOTHbIX. Mcnonb3ys
LBEeTHble KapaHAallun, 3aKpacbTe CTPYKTYpbl, C(DOPMMUPOBAHHbIE Pa3NYHbIMK 3apOAbILEBbIMU ANCTKamu. O603HaubTe Ha
KaXX[OM PUCYHKE LileIOMUYECKYIO MOMOCTb, UCMO0/b3ya 3HaK «3Be3foukay (*)
PNCYHOK 1
JKTOofepma
(KpacHblin)

Mesogepma
(cuHwnin)

JHTOfEepMa
(3eneHblit)

Lenom (*)

3afaHue 2. IMocTambpuroHanbHble CTagnun pasBUTUSA XUBOTHbLIX. (72 BAJINIA)

MpumepHoe BpeMs, 3aTpayMBaemMoe Ha BbIMONHEHNE 3aaHus - 20 MUHYT.

Pa3BuTME MHOIMX XWBOTHbIX NOCAE BblAYNAeHNS U3 Aila NpoTekaeT ¢ MmeTamopo3om. Mpn aTom macLutab
npeo6pa3oBaHUii, NPONCXOAALLMX B X04e MeTamMop03a, MOXET 3HAUYUTE/IbHO BapbMpoBaTh. B gaHHOM 3agaHun Bam
npegnaraeTca M3y4ymTb CTPOEHWUE PaHHUX CTafWii pa3BUTUA ABYX XMBOTHbIX: AaHWO pepuo (Brachydanio rerio) n aptemum
(Artemia salina). Ha Bawem paboyem cTofie B Yalikax [1eTpu HaxoasTcs XuBble Haynamycel aptemuii (A), a Takxe
(hrKcupoBaHHble 06pasLbl B3pOCbiX paykoB (b), nnunHok fgaHno (B) n manbkoB gaHuo (7). Takxe Ha Bawem ctone nexuT
PUCYHOK, CXEMATUYHO M306paXatoLLnii CTPOeHMeE B3POCO apTeMun. TLaTenbHO U3yunTe NpesioXeHHble 06beKkTbl. Ans
TOro, 4TO6bI MPUroTOBUTL 06paseL, A, BO3bMUTE MUMNETKON HEMHOFO BOAbI C HAYN/MycaMu 1 MOMeCTUTE Ha NpeiMeTHOe
CTekno. HakpoiiTe o6paseL, NOKPOBHbLIM CTEK/IOM, MOC/e Yero NpucTynainTe K MMKPOCKONMpoBaHMo. OCTOPOXXHO: BOAA C
Haynauycamm CoAep>XXmMT MOPCKYHo conb! CTapaiiTech U3beratb nonagaHus BoAbl B ONTUYECKYIO cUCTEMY MUKpockona!
Mocne paboTbl TLWaTENbHO NPOTPUTE NpeAMeTHOe CTeKNOo cangeTkoi! He BbiHMMalTe 13 vawek MeTpu obpasubl b, B n
! O6paTnTe BHUMaHMWe: 45 TOro, YTO6bl pPasnMunTb HEKOTOPbLIE NPO3payHble AeTann 06bEKTOB, YMEHbLUMTE NOTOK CBETA,
3aKpbIB AnagparMy KOHAeHCOpa MUKPOCKOMa. =
3apaHue 2.1. (32 6anna)
M3yuuTe npenapatbl, UCMOMb3ys GUHOKYNAPHbIA MUKPOCKOM, OTBETbTE Ha BOMPOCHI M 3an0HUTE Tabauuy 2 B iucTe
OTBETOB.

HasBaHue CTpPyKTypbl Haynnuyc B3pochblii paqok
NnpucyTCTBYET oTCyTCTBYET npucyTCTBYET OTCYTCTBYeT
HaynnuanbHbIi rnasok -b y
CnoxHble rnasa -f Y=
AHTEHHYbI *y ®
AHTEHHbI +
Xenuuepsl y
["pyAHbIe KOHEYHOCTH ~h y
[BYyBETBUCTbIE KOHEYHOCTH -h .
Kapanakc(naHumpb) WL



HasBaHue CTPyKTypbl NnunHka gaHvMo (48 uacoB nocne Manek faHuo  (ogHa  Hegens  mocne

On0A0TBOPEHUS) ON/I0A0TBOPEHNSA)
npucyTCTBYET oTCyTCTBYET npuCyTCTBYET oTCYTCTBYET
Mnasa " y -
XabepHas wenb -- y
XKenTouHbIin MeLokK X
AMHWOH X
CermeHTUpOBaHHas +
MYyCKynatypa +

MnaBaTeNbHbIM MY3blpb

0O60c06/1eHHbIA  XBOCTOBOM

NiaaBHUK b
MenaHouuThl + |_

3apaHue 2.2, C (16 6anno.)

Hue npuBefeH pag yTBEePXAeHWIA, KacaloWUxcs 0CO6EHHOCTeR MHANBUAYAIbHOFO PasBUTUS U3yyaeMbix Bamu
opraHnamoB. OTMeTbTe B INCTE OTBETOB, KaKue YTBEPXKAEHUS SBASIOTCS BEPHbIMU, a KaKu1e - HeT.

A - KonnuecTBo kOHe4HOCTel B mpouecce pa3sutus Artemia salina yBenununsaeTtcs.

b - KonnyecTBo poToBbIX KOHeYHOCTEN (MaHAnBYnbl U Makcunnel) y Artemia salina He nsmeHseTcs.

B - [Nocne BbiAynieHus u3s siiua 40 AOCTWXKEHUS HefenbHOro Bo3pacTta Brahydanio rerio 3HauMTenbHO yBeNMYMBaETCA B
pasmepe.

I" - Bce KOHeYHOCTU Haynanyca Artemia salina AByBeTBUCTbIE.

[ - Bce cermeHTbl Tena B3poc/ioi Artemia salina HeCyT KOHEYHOCTH. J L

E - MurmeHTHble KNeTKK y Brahydanio rerio cogepxartcs ToMbKO B anugepmuce.

X - NMnumHka Brahydanio rerio BefeT akTUBHbI/ 06pa3 XU3HKU, NnaBas B To/LWe Bogbl. ® eit

3 - JlnumHkn Brahydanio rerio He nuTaeTcs. Q c/lvncA- bwANCwCYY
A_ 0 *
YTBEpXKAeHNe A b B r il E X 3
BepHoe
p + V X
HesepHoe
P X X X
3agaHue 2.3. £ (12 6anno.)

Kakue cobbITUs, NPOUCXOAsLLME B X0e NOCTIMBPUOHANLHOTO Pa3BUTHS apTeEMUM, HE UMEIOT aHaloroB Y faHno?

A4W QtEcd



3ajjaHve 2.4. (12 6annos.)
[laH10-pepro - He TONbKO NOMyNAPHas CPeaN HauMHAIOLLMX aKBapUYMUCTOB Pbi6a, HO M U3NK06EHHBI 06bEKT
nccnefoBaHuii 61onorum passnuTUA. JTerkocTb COAEPXKaHUA 1 NPOCTOTa HABNIOAEHNA PAHHNX CTaAuii PasBUTUA MO3BONSIOT
NpofenbIBaTh CaMble Pa3sHO06pPasHble FeHeTUYECKNe NCCeA0BaHMA C UCMO/b30BaHMEM iaHNo. Tak, 1CCefoBaTeNnu u3
yHuBepcuTeTa MPUHCTOHA NOMYUYMN LAaHNO C MyTaLUsMU TeHa, KOAMPYIOLLEro 6en0K NoNMLUCTUH 2 -
Ka/bLiNii-aKTUBUPYEMBIN HECTeLMMUUHBIN KaTMOHHBIN KaHan. MyTaHTbl tc321 CofiepXaT TOYeUHYIO 3aMeHy OfHOM
aMMHOKMCNOTbI BO BHYTPUK/IETOUHOI YacTu KaHana, B TO BpeMst Kak MyTaHTbl pkd2 COfiepXKaT HOHCEHC MyTaLio,
NPUBOAALLYIO K 06Pa30BaHUIO MONHOCTbIO HEYHKLMOHANbHON YKOPOUEHHO NONMNENTUAHOMA Lenouku. Miccneaosatenm
npeanonaranm, 4To AaHHble MyTaLuy MOTYT OKa3blBaTb OMpeaeneHHble 3(MeKTbl Ha pasBUTUe MO3ra jaH1o pepuo. Ha

PUCYHKe HMXKe MoKasaHbl npenapaTbl NOMEPeYHbIX CPe30B ro1oBbl MIMYNMHOK AaHno: obpaseL, AWKOro TUNa, a TakXe MyTaHTbI
tc321 n pkd2. Mi3yumnTe 3TOT PUCYHOK M OTBETLTE HA BOMPOCHI K HEMY.

MyTtauma  OAuKuia TMR tc321

deHOTUN

Kakoe BusiHUE Ha pa3BuUTMe OKasbiBaeT MyTayus tc321?
b 0 d jsU co (>k fcn>)-un kcST
Kbe

nxtat-w

€ Bthy 0]

Kakoe BNUsiHWe Ha pasBUTWe OKa3biBaeT MyTaums pkd2?

kjo Ml e K/

o [ U-&

>Xenaem Bamypaun!



MIEHETUKA. 11 knacc. JINCT OTBETOB
il LLIncp
11 a4n GRR2TIPC1C,r$ HQCiAVOX

Cymma 6annos
yYCiCVKefC

~f 12 /jiO'tm Ha. Pbl/lam™no ce?w-e(xTa”ng Tenhs skpacw teu&ix Toue U& mccro-
1 7T nn ~fepeHero

—1.3 <lom€o0 -*nucuMin:

_I»4 Or c™.A)" bepW3/UK <U?TigN&”™ ot ¢y> s)-V ap/{/. 6 F2 2 ~bicoidi p ~uapmcllri

1.5 Antennapedia Ytn~r/ ,an At ic/D(-E£ c-APgano  ~A-cecjp a,*~cX, ™M
Ultrabithorax kA LuicS'e JtLfHfr<Z+AEN

ot u An-jho. ~fc.. i4nn|? gee. TSYARfoy? € rlrey..(Arm (jatrerKUY)
1.7 j~ ~ferge (\“mTB|Tunyo, £ tic. U& bHl- i.c;

M-1.8 TIr! A3 ¢ W2*aCpbep  L(-PjEu.rQOY”ao /In /EA MPLU3& /"

"VI1.9 35 +-(/1>7ic)™ XK AccfAt/LAu&jc v Sh ~AMI>k

371.10 p) UJSLid. efcumircepno J?4Cru7£YCH], <er&ICTESA ia. OZtuc -a2l 'UbXerh* t 8yjkda(ue”
Mo 0,5 6anna 3a Kam,qbdz npaBUNbHbIA 0TBET. B cymme 5 6annos.

leH bicoid fushi tarazu hunchback knirps nanos
Pasmep MPHK, _ 0
HykA1. (0,2 6.) 25 - Mbb -~ ZZn its o~ 1Z0&
Pasmep 6Genka, 0 C
a. k-T. (0,2 6.) 455 't 4/1 1 1-53 430 A WuC £z /n
Yucno K- 29
30HOB (0,3 6.) 5 + dy f 1 - 5u - 3 - i
Tun myTtaymm ' -
(0,36) lviel 1 3all ka'u™n 1
ekt  Mmy- 1- —
Tauum (0,5 6.) _ MwuCeCKUC' ~ — 0 b
xyaalMCL (y,Y.
Kaupx kson®
Mosnnsetr nn
XA. 7T
myTauus Ha QOa, Atr.Y- hioO Clc ilc\)_gol\l'oi.< .
Q- jpu u<x
ioyHKLL:I;cL er;;it ccbr&nh OVAOUAPUX0- 1 v Ay, 1’5
' 6 I — -
(0,5 6) NavitK A, & bru

C'vix T&J&XUOg \bOH>"EL| (_D-dm]t?tU'm)
Ia_)f clota-1a. ;C-Se/\.( . YslvklEFtCLO oo
: _ N

Mo 2 6anna 3a Ka>K/plii NpaBuIbHO OXapaKTepn30BaHHbIii reH. B cymme 10 6annos.

3. Ana peweHns 3ajaHns 3 UCMONb3yNTe 06paTHYIO CTOPOHY SINCTA.
5 6annoB 3a NONHOE peLUeHme.

Yaaumn Ha Apyrux ctaHumsx npakTuyeckoro Typa Onumnuagbl!
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SALJAHNA
NPaKTMYeCcKoro Typa 3aktunTenibHoro atana XXXII1 Bcepoccuiickon
onnMmnuagbl WKObHUKOB Mo 6uonorun. 2016-17 yy. rog

BVNOXMWNA
OnpegeneHve akTUBHOCTU amuiasbl C/IIOHbI METOLOM MOC/ef0BaTe/IbHbIX pa3BefeHN
(no BonbremyTy)

PeakTvBbl M 060pyfoBaHue: AUCTUNNMPOBaHHasA Boja B NiacTUKOBOW udawke (50 mn) gns
NMPUroTOB/IEHNA pacTBopa amuiasbl CNHOHbI (TOTOBUTCA B XOAe 3KCMEpuMMeHTa), AUCTUNIMPOBaHHAA BOAa,
0,1% pactBop NaCl, 0,1% pacTtBOop Kpaxmana, 20 nycTbiXx NPO6MPOK B LUITATMBE, aBTOMaTU4ecKas NuUMeTka,
HaKOHEeYHWUKM, pacTeop JTHOrons B KanenbHULE.

Xop paboTbl: poHymepyiite 2 psiga no 10 npobupok B Kaxgom (1-10 n 11-20) n HaneinTe B
npobupkn Ne2-10 B pagy 1-10 no 4 Mn gUCTUNNMPOBAHHOW BOAbl 1 B Npobupkun Nel2-20 B pagy 11-20 no 4
mn pactBopa NaCl. HabepuTe B poT AUCTUNINPOBAHHON BOAblI U3 NNACTUKOBOW YallKKW, NPONOoWMTe poT B
Te4yeHne NPUMePHO 1 MUHYTbI U cobepuTe NOJMYYEHHbI PACTBOP amuniasbl B Ty Xe NIacTUKOBYH Yallky.
CunTalite, 4TO B MOMYy4YeHHOM pacTBope cntoHa pa3BegeHa B 10 pa3 (passegeHue 1:10). BHecute B
npo6upkn Nel n Ne2 mo 4 Mn MOAYYEHHOro pacTBopa amunasbl. TulaTeNlbHO MepemellaiTe coAepXKMMOoe
npobupkn Ne2 n nepeHecuTe M3 Heé 4 ma B Npobupky Ne3, TwiaTeNbHO nepemellanTe COAepXUMoOe U
nepeHecmMte nM3 Heé 4 mn B npobupky Ned wn T.4. Ao npobupkm NelO. W3 npobupkm NelO nocne
nepemelluvBaHua Bbineiite 4 Mmn pactBopa. CMeHWTE HaKOHEYHWUK Ha MNUNETKe W npofenaite Ty e
npoueaypy ¢ psaom npobupok 11-20. CMeHUTe HaKOHEYHUK Ha nNuneTke 1 Jo6aBbTe BO BCE MPOOUPKM Mo 2
M pacTBopa Kpaxmana. HauyHuTte ¢ npo6bupok NelO u 20, nepemeluainTe, 3aTem [J0o6aBbTe Kpaxman B
npobupku Ne9 un 19, nepemelwainte, U T.4. A0 Npobupok Nel un 11. MNpoMHKYO6UpPYinTEe NpoGUPKKM npwu
KOMHaTHOW TemnepaType 5 MUHYT. Tocne 5 MUHYT nHKybaunn gobaebTe B npobupky Ne 10 n 20 no 1 kanne
pacTBopa Jltorons, nepemewlanTe, 3aTem fo6aBbTe Mo 1 kanne pacTtBopa Jltorons B npo6upku Ne9 un 19,
nepemewante, n T.4. 40 npobupok Nel u 11. BHecuTe pe3ynbTatbl B Tabnuuy. BHecute B Tabnuuy
KOHeYHble 3HaYeHUs pa3BefleHns C/IOHbI B MHKYbOaLMoHHOW cmecu (pa3segeHue 1:XX).

KIA.
3agaHue 1 (10 6anno.). 3anonHuTe Tabnuuy n BHecuTe B*fefe pA3 HitraTb/akcnepumeHTa (OKpacka:
«+ » - CUHAA, « +/- » - PUONETOBASA, « - » - HET OKpPaLLUMBaHUA).

Ne npobupku 1 2 3 5 6 7 8 9 10
PassefieHue CtOHbI . .

A 1/10 i(zo iSO V10 ¢ ro frytw
Okpacka: — —u — — H ™ -f- 4- 4-
Ne npo6upku 1 12 13 14 &) 16 17 18 19 20
PasBefieHue C/OHbI . ;

A 4100 120 1/Uo ijSo ®6b frro /640 .o fizsho 1/82C
Okpacka: — - — - — £ - + 'l c

3apaHne 2 (5 6annoB). PaccuuTaiiTe, ckonbko munnunutpoe 0,1% pacTBOpa Kpaxmana MOAHOCTbHO
pacwennt 1 Mn HepasBefeHHON CAOHbI 3a 5 MUHYT? TMOMHLIM CUMTAETCA paclyensieHne Kpaxmana B TOW

nNpo6upke, B KOTOPOW NOMIHOCTbIO OTCYTCTBYET CUHEe/(PUONETOBOE OKpaLLuBaHME. O 00%
B otcytctBne NaCl 1 mn Hepa3BefeHHOI CMtOHbI MOMIHOCTbIO pacwennT Kpaxman B H® ~  wmn
0,1% pacTBOpa 3a 5 MUHYT 0 oojf

B npucytctBum NaCl 1 mn Hepa3BefeHHON CAKOHbI MOMHOCTHIO paclienuT Kpaxman B A /%p  mn
0,1% pacTtBopa 3a 5 MUHYT
3agaHue 3 (5 6anno.). PaccunTainTe yaenbHYH aKTMBHOCTb amMu/iasbl C/IIOHbI B MKMO/b MasibTO3bl/MLL

1Mn Hepa3BefeHHOW CMOHbI B Ballem onbiTe. r £ 72-G 1/£ * 17) >2-' N
MonekynspHas macca manbTo3bl pasHa LU MclAi — U
B otcytctBue NaCl akTMBHOCTb amunasbl COCTaBasSeT LQGY MKMO/b ManbTOo3bl/WFfl 296
Ha 1 Mn Hepa3BeAeHHOW CNHOHBI T 2.
B npucytctemum NaCl akTMBHOCTb amunasbl COCTaBNAET Q Y MKMOJ/Ib ManbTO3bl/MUH 7
Ha 1 Mn Hepa3BefeHHOWN CNHOHbI Ny



