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Pbiba 1
MutaHwne

MecToobuTaHue VI

OTpagsl

KoHe4yHoCTN
12. [5 6annos]

TkaHb (opraH) 1/
Bug kanunnsapa %
13. [4,5 6anna] /
CTpyKTypa Ha pUcyHKe
Has3BaHwne

14. [3,5 6anna]

AneKTpoKapanorpaMmmMa

1

YpoBeHb HapyLLUeHWs1 MPOBOAMMOCTM

Cxema 1
MpegctaBuTEeNb
MocnenoBaTenibHOCTb 1
Mpoueaypa \YJ
OpraHusm 1 2
MwuToxoHgpuA b

18. [3 6anna]

Tvn aHTMb6aKTepnanbLHOro BellecTsa

Kpusasa pocta
19. [3,5 6anna[
Homep BellecTBa/thepmMeHTa

Has3BaHue
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20. [5 6annos]
CoegunHeHue
Cxema/thopmyna
OnucaHue

21. [4 6anna]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

22. [4 6anna]
YTBepXxaeHue
BepHoe (OA)
HesepHoe (HET)

23. [4 6anna!
BapuaHT
BepHbili (OA)
HeBepHblii (HET)

24. [4 6anna]
YTBepxXieHue
BepHoe (JA)
HesepHoe (HET)

25. [4 6anna]
YTBepXaeHune
BepHoe (OA)
HesepHoe (HET)

26. [5 6annos]
YTBepXxaeHue
BepHoe (4A)
HesepHoe (HET)

27. [5 6annos]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)
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28. [5 6annos]
YTBepxeHue
BepHoe (JA)
HesepHoe (HET)

29. [4 6anna]
YTBepxaeHune
BepHoe (JA)
HesepHoe (HET)

30. [4 6anna]
YTBepxXieHue
BepHoe (JA)
HesepHoe (HET)

31. [16ann]
MpogykTt
OTBet

32. [3 6anna]
YTBepxaeHue
BepHoe (4A)
HesepHoe (HET)

33. [4 6anna]
YTBepxXieHue
BepHoe (JA)
HesepHoe (HET)

34. [4 6anna]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

9

7,

7

Yy

jfillo-uncy? £

C

Buonorus, 33-2017, 10-11 knacchbl

4



Wndop

damnnnsa
Nivisa
PervnoH
Knacc

Lndpp

Hocu. 6 &4

MATPUUA OTBETOB (Yactu 1u 2)
K 3agaHusm TeopeTtmyeckoro typa XXXIIl Bcepoccuiickoin onumnuagbl
LWKO/IbHNKOB MO 6M0N0rnun, 1. YNbAHOBCK - 2017 T.

10-11 knaccsbl [max. 150 6annos]

BHumaHue! O6pa3sel, 3an0/IHEHUSA:
{0 -f

Yactb 1. max. 60 6annoB

© o N U WwN R Z

B e
= o

12

a 6 B T

Yactb 2. max. 90 6annoB

Ne

1

?

B X

H ><

MepenpoBepwun
o0

I'IpaBI/IﬂbeIVI OTBEeT -

Ne a 6 B T Ne a
13 25
14 S< 26
15 s< 27
16 28
17 se 29
18 30
19 31
20 32
21 33
22 34
23 35
24 X 36
r 4 Ne ?Ta 6 B T
3 w0° 2z
"E X
- 1 2 B
1 Hpo 2 X
W2 K rn
B H X
2 X n |
B X X
n 14 X X
S Vv 2 2
] 15 K 2
5 3 N
E X 2 2
X B
2 7 8B
X H 2 X
[ 18 x PK
H [
2 U -
Mpoeepun ®NO L

6

n

OTMeHa oTBeTa -

-t
B T Ne a 6 B T Ne a 6
37 49
38 50
39 51
40 52
41 53
42 vy 54
43 55
44 56
45 X 57
46 58
47 59
48 60
Ne ?Ta 6 8|T]| Ne ? a
19 >N g
X 2 2 H
20 BE x Z Mo 29 °
H_ 3 3 o0 C K
K 2 0 B T
B X K O B K
B X [7 B
[7 x "
B "L X 3 B M
“r _
3 B £& X 32 B|
HX z x H|
24 Bk 2 n 33 TlIT
H o X S 3 3
X X 2 E
B S B M
— n
26 X X 35 °
% H o S 3 , X
27 B K r-> ~ 53 36 °
H
-r
32
NToro 3a
yactm 1 un 2:
nm"tE £ X
G

B T

x )

_yE

X X X

3

12 %

r

><n

\ o0 b<



Wndp N
Paboyee mecTto Ne 4

NTtoro 6annos /3 b

n SA0AHUNE
NPaKTMYecKOro Typa 3ak/luynTeIbHOro 3Tana
XXXI11 Bcepoccuiickon onuMmnuabl LWKONbHUKOB Mo 6uonornm 2017 .
r. Y IbAHOBCK
®UN3NONOTNA PACTEHIIA

PN3NONOTIMMYECKIWME MPOLECCHI MNP MPOPACTAHNIN CEMAH
Llenb: oxapakTepu3oBaTb MPOLECCHI, MPOMCXOASLME MPU NpPOpacTaHuM 3epHOBOK, B TOM uucne -
Y Pa3fINyHbIX TEHETUYECKMX NINHUIA (COPTOB).

O6opypoBaHMe: MPOpPOLLEHHbIE 3epHOBKM nuweHuubl (Triticum aestivum), Habyxiive
3epHOBKM [ByX COPTOB KYKYpy3bl (Zea mays), yawku Metpu, 6puTBa, NOALOH, 1% KONNOMAHbI
pacTBOp Kpaxmana B KOnbe, MepHblii CTakaH, pacTBOp loja B NpobuMpKe, WTaTUB, MepHas
nuneTka, nanoyka ANs pasMellnBaHWs pacTBopoB, Genas bymara (6ymMakHble MONOTeHUA),
NMUHLET, NpenapoBasibHble UTbl, BUHOKYNAPHasA Nyna.

Xopg paboThl:
1 W3 Konbbl B MEPHbIA CTakaH Haneinte 25 ma pacTBopa Kpaxmana. MepHO NuMneTKoi
fob6aBbTe 2 MN pacTBopa ioga. MNepemelwlarite 4O MOABMEHUS PAaBHOMEPHON WHTEHCUBHOM
CUHEl OKpacKu.

2. TMepeneiiTe MoMy4YeHHbI pacTBOp B uvawky MeTpu. YawKy noctaBbTe Ha Genyto bGymary
Janblie oT cebs Tak, YTo6bl OHa He Mellana fasbHeiwwen pabore.

3. bputBoil pa3pexbTe BAOAb 3-4 MPOPOLLEHHbIX 3€PHOBKM  MLUEHWULbI
(06bekT A). [MomecTuTe C MOMOLLbK MNUHLETA paspesaHHble 3epHOBKMU
C O4HOro Kpas yawku lMetpu (Kak NoKasaHO Ha pUCYHKe cripasa). Mpu aTom
3epPHOBKW JO/MKHbI ObITh MOMHOCTLIO MOKPbIThl PACTBOPOM.

Mocne aToro HE TPOTAWTE ualuky MeTpu, 4Tobbl pacTBOp He nepemeLuancs!

4. Yepes 20 MUHYT OTMeTbTe WM3MeHeHMe LBeTa pacTteopa. lpurnacmTte NpoBepsAlOLLEro,
yTOObl OTMETUTb BawK pe3ynbTaTbl (6€3 OTMETKM NPOBepAlOLero pesynbTatbl OyayT
cuntatbca HEAEVWCTBUTE/IbHbIMW. Bann 3a aTy yacTb pa6oTbl He BbICTaBNAETCS).

HaGntogeHue: LBeT pacTBOpa BOKPYT 3epHOBOK M3MEHU/CS C Ha
OTBeTbTe Ha BOMPOCHI. K kakomy cemeiicTBy oTHocUTCS 06bekT A?  Ja <A~AYO/3<ble.(6$ 6anna) +

O Ha/MuMKM Kakux )epMEHTOB B NMPOpacTatoLLyX 3epHOBKAX CBUAETE/bCTBYIOT pPe3ysibTaTbl NPOBEAEHHOIO

onbITa? (X cen <0 3-A (0,5 6anna) -f-
Kakoli ropmMoH BbipabaThiBAeTCA NpyU NpopacTaHun? (0,5 6anna)

B KaKoii 4acTn 3epHOBKM OH CUHTE3VpPYeTca? ANNNNN(Q N5panna)

M3 KaKoii YacTy 3ePHOBKM MPOUCXOAUT €ro CekpeLms? (0,5 6anna)

Ha kakylo 4acTb 3epHOBKM BO3eiCTBYyeT 3TOT ropmMoH? (noc/fie COAencTBUA BbIAENSAITCS (PEPMEHTHI,
KOTOpble Bbl 06HAPYXWU/IN B OMbITE) (0,5 6anna)

Ha kakyto YacTb 3epHOBKU [eliCTBYIOT BblAeNMBLUMECS (DEPMEHTbI? <£~P/y(0,5 6anna)
Kakue BellecTBa 06pasytoTcs npy AeiCTBUM 9TUX (DEPMEHTOB? [0,5 6anna) 0/ $

5. Bo3bMuTe [Be HabyXLINe 3epHOBKM KYKYpy3bl pasHbiX copToB(00bekThl B n B). C
NMOMOLLIbI0 OPUTBbLI CAeNainTe NPoAONbHbIA pa3pe3 060MX NAOA0B TaK, YTOOGbIHA Cpe3e Oblan
OfHOBPEMEHHO BWMAHbI W MNOYeYyKa, W 3apOAbILIEBbLIA KOpewok. PaccmoTpuTte cpe3 B
OUHOKYNAPHYI nyny.



10.

11.

12.

Ob6paboTaiiTe cpe3bl 00emx 3epHOBOK pacTBOpoOM Koga. lMpurnacute NpPoOBEpPSHOLLErO,
YTOObI OH OLEHWN Ballly TEXHUKY paboThl (2 6anna). Vv

CphenaliTe BbIBOAbI O cofepXaHun Kpaxmana B obpasue bu B obpasue B.

CopepxaHve kpaxmasna Bbille B o6pasue”) (0,25 6anna). Ans NpoMbILLIEHHOMO W3rOTOB/EHUA
KOHCEPBMPOBaHHO CNaKoi Kykypysbl 60nee npurogeH obpasey, P (0,25 6anna).

Kakune n3meHeHUs MOTyT NpUBeCcTU K peHoTuny, Habnogatowemyca y obpasua B (o6segute
npaBu/bHble OTBETHI) (CyMMapHO 3 6anna): A

m (Ja / n4e?))CHmkeHne npoyHocTwwNonnoaHuka; m” )/ HeT) CHUXeHMe akTUBHOCTU Kpaxmasl-
passeTBnslero depmeHta; m An£)1l J°gr) CHuKeHWe cuHTE3a 3TWieHa Mpu  CO3PEeBaHWM;
m (8&1 HeT) CHWXeHVe NOCTYN/IEHUs caxapo3bl OT 3e/1EHbIX SIMCTLEB K PA3BMBAIOLLMMCS 3epPHOBKAM;
m(gay HeT) MoBbiweHne cekpeumn amunassl; m(Ja /($eT>YBennueHve 6rocnHTe3a 3eakcaHTHa.

o y -

Onupasicb Ha CcAenaHHble Cpe3bl, 3apucyiiTe CTPOEHWE 3epPHOBKM KyKypy3bl. CoeanHuTe
yKasaTe/lbHbIMW CTpenikaMn Ha3BaHWA COOTBETCTBYIOLLMX CTPYKTYP M UX N306paXKeHue Ha
PUCYHKe (CymMapHo 6,5 6annos).

OkononogHnK
(nepuikapr) o * LiBeTkoBas yellysA
\ o Lntok AneiipoHoBbIit
cnom
Apunnyc e
Kpaxmanucblii
Koneopu3sa 3Hpocnepm
FmnokoTunb Moyeuka -p A
—  Kopeluok ANMKOTU/b
CemeHHas Koxypa Koneontunb

T
OTBeTbTe Ha BOMPOCHI (CymMMapHO 2 6anna). Ykaxute MAOUAHOCTb KIETOK: wutka Z T
aneipoHoBOro cfos A M: KpaxMasIMCTOro aHAoCcnepMa Y i oKosioniogHuka 2. M.

Makakoii CTPYKTypbl 3EPHOBKM Pa3BMBAETCSA OpraH MPOPOCTKA, YKa3aHHbI/ Ha PUCYHKE CTPESIKON?
Kakoii TV KOpHEBOI CUCTEMBI Y MPOPOCTKA KyKypy3bl?.

Lonyctum, 4yto reHoTnn obbvekTa b - DD FF KK LL tt, a reHotun o6bvekta B - ddffK K 1l tt.
Bbl HaHOCKUTE MblNbLy 06beKkTa b Ha pbinkLe 06bekTa B. MNpueeanTe reHotunsl (£ 1 6amn):

r
a) 3apoablwen [2>c/ N 22— 6) sHgocnepmoB 3epHoBOK  d 2 C> -/-f A
YKaXXUTe reHOTUMbI, eC/IN XXEHCKUM poauTenieM 6bi1 06bEKT B, @ My>XCKUM - 06beKT B. p
B) 3apojblen ~fz><2 ; ) 3HAOCMNepMOoB 3epHOBOK P>P>d

Mpeanonoxum, YTo 3a NPU3HAK «MOPLYUHUCTbIE 3ePHOBKU» OTBEYAKOT [Ba He CLEM/IeHHbIX
reHa - D n F. 1ns nposBneHMsa nprM3Haka MOPLMHUCTOCTU AOCTATOUYHO, YTOObI 3HAOCNEPM
nonyymn nnéo TONbKO peueccuBHble annenn d, nmbo TONbKO peueccuBHble annenn /
(4BOVHbIE MYTaHTbl TakXe MOpPLWUHUCTBIE). Kakum 6yfeT paclienneHne cpein 3epHOBOK BO
BTOPOM MOKOJMIEHNU OT CKpelLMBaHus, ykazaHHoOro B n. 11 ($ o06bekT b x <$06bekT B)?

f y 3

rTnagkux 3epHOBOK: ""MOPLWMHUCTbIX 3epHOBOK (7 6ann).
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NTOro: LINDP M 1_ne

Homep paboyero mecta

3afgaHnsa NpakKTMUecKoro Typa 3aknaumnTenbHoro atana XXXII1 Becepoccuiickoli onumnunabl LWKONbHUKOB MO
6uvonorumn. 2017 r. r. ¥ nbsHoBCK. 11 Knacc

BNOJIOTNA PA3BUNTUNA XKNBOTHbBLIX

[oporue yyacTHuku!
Ha BbinonHeHue 3aganus Bam oTeoanTca 50 MUHYT. O6paTuUTeE BHUMAHWE: 3afaHne COCTONT U3 ABYX YacTeil.
'pamMOTHO pacnpegenMTe BpeMs Ha BbINOMHEHWE KaXK 4ol yacTn! MakcuManbHoe KonnyecTBO TexHuyYeckux 6annos —120.
Mpu BbIYUCNEHNN MTOrOBOr0 6anna, NnoaydyeHHas cymma 6yaeT pasgeneHa Ha WwecTb. MakcumanbHOe KoNnyecTBO
MTOroBbIx 6annos - 20.

O6opygoBaHWe U MaTepuanbl:

Mwukpockon

MukponpenapaTbl CTaguii SM6PUOHANBLHOTO Pa3BUTUS Pa3NNYHBIX XMUBOTHbLIX, 0603HaYeHHbIe Ludpamu.

Yawkwu MeTpu, cofepxalime XuBble Haynamycol apTemuii (A), a Takxke GpUKCMpoBaHHbIe 06pasLbl B3pocbiX payukos (B),
NIMYNHOK aaHuo (B) n manbkos gaHuno ().

Habop UBETHbIX KapaHaallei (KpacHbI, CUHWIA, 3eNeHbII)

[MacTepoBckaa nuneTka Ha 1 mn.

IMoKpOBHOE 1 MpeAMeTHOe CTeK/a AN NPUTrOTOBMEHWS NpenapaTa HaynanycoB apTeMUIA.

3agaHue 1. CTpoeHWe aMbpUOHaNbHbIX CTAANA PasBUTUA XUBOTHbIX. (48 BAJT/TOB)

MpumepHoe Bpemsl, 3aTpayMBaemMoe Ha BbINONHEHME 3afaHus - 20 MUHYT.

MnaH CTPOEHUS MHOrOK/IETOYHOr0 OpraH1u3Ma onpegenseTcs Ha Hauya/lbHbIX 3Tanax passutus. MNpu aTom pasHoobpasue
nyTeil pa3BUTUA MHOTOKNETOUYHBIX XXMBOTHbLIX CNOCOGHO NOPasnTb CaMoe CMesioe BoobpaxeHne. B aTom 3agaHumn Bam
npegnaraeTcsa pas3obparbCcsi CO CTPOEHMEM 3MOBPMOHOB MHOMOKNETOUYHBIX XXUBOTHbBIX.

3apaHue 1.1 (32 6anna)
Vcnonb3ys MUKPOCKON, KccneayiiTe npeanoxeHHble Bam npenapatbl 3M6pMOHAbHbIX CTaAWUA Pa3sBUTUS XXUBOTHbIX.
BnuwwuTe B TabnuLy HOMep aHanM3npyemoro npenapata. MoctapaiiTecb ONpeAennTb CUCTEMATMYECKOE MONOXEHME

opraHusma v CTaguio pasBuTus. 3anonHute Tabnuuy 1.

Homep npenapaTa

W A rr
Cucrtemartunyeckoe
NONOXEeHNe opraHnsma ~T
(Tvn/knacc)
j&sO N33 cj? ex-xMt A
m. AV b f t W » ®
CTtagus aMbproHanbHOro y— n-(n
pasuntus y oA A - m

OCHOBHbIe CTPYKTYpbl
3M6pnoHa, Habngaemble K7Ce 4r<
Ha 3TOI CTafMKn pa3BUTUS

40S r*0C
Os
v of & ASSi&TrNs?  tf
.
2. -
£?2-Ct  3-cc&b c. /) C>soGcl~l /?
rr n J

+ 2
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3agaHue 1.2. (16 6annos)
Ha pucyHke 1 cxemMaTM4YHO U306paXKeHbl MOMepeyHble cpesbl 3MOPUOHOB [BYX MO3BOHOYHbIX XMBOTHbIX. Mcnonb3ys

LBETHble KapaHfaliu, 3aKpacbTe CTPYKTYpbl, CHOPMMPOBAHHbIE Pa3/IMUHbIMU 3apOAbILLIEBLIMM MCTKaMKU. OB603HaybTe Ha
KaXXJOM PUCYHKe LLe/TOMUYECKYI0 MONOCTb, UCMOMb3Ys 3HaK «3Be3f0uKa» (*)
PUCYHOK 1L
KTogepma
(KpacHbIin)

Mesogepma
(cuHnin)

SHTOAEpMa
(3eneHbIin)

Llenom (*)

3afaHue 2. NMocTambpuoHanbHble CTaAuK pasBUTUSA XUBOTHbIX. (72 BAJIJTIA)

MpumepHoe Bpems, 3aTpaynBaeMoe Ha BbIMONHEHNE 3a4aHns - 20 MUHYT.

Pa3BuTME MHOTMX XXMBOTHbIX NOCAE BblAYNAeHNa U3 AliLa NnpoTekaeT ¢ meTamopo3om. Mpu aTom macLitab
npeo6pa3oBaHuii, NPONCXOAALLMX B X04e MeTaMopg03a, MOXeT 3HaYUTeNbHO BapbMpoBaTb. B faHHOM 3ajaHuun Bam
npegnaraeTcs U3yumTb CTPOEHWE PaHHUX CTaauid pa3BUTMS ABYX XMBOTHbIX: faHNO pepuo (Brachydanio rerio) v aptemun i
(Artemia salina). Ha Bawiem pabouyem cTone B yallkax MeTpy HaxoAAaTCs XMBble Haynanycbl apTemuid (A), a Takxe
(hMKCMpoBaHHble 06pa3Libl B3poc/bix paykos (B), NMYUHOK faHuno (B) n ManbkoB gaHno (IM)- Takxe Ha Baliem cTone nexuT
PUCYHOK, CXEMaTUYHO M306paXaroLLUii CTPOEHME B3POCOi apTeMum. TwaTeNlbHO U3y4nTe NpeanoXKeHHble 06beKTbl. s
TOro, YTO6bI NPUroTOBMTL 06pasel, A, BO3bMUTE NUMETKOM HEMHOrO0 BOAbI C HaynauycaMu 1 MOMecTUTE Ha NpeamMeTHOoe
CTekno. HakpoiiTe ob6paseL, MOKPOBHbLIM CTEK/IOM, NMOC/E Yero NpMcTynaiiTe K MUKPOCKONMPOBaHMo. OCTOPOXHO: BoAa C
Haynmycamu CoAep>XXuUT MOPCKYHo conb! CTapaliTech u3beraTb nonagaHus BOAbl B ONTUYECKYIO CUCTEMY MUKpockona!
Mocne paboTbl TWaTeNbHO NPOTPMTE NPEAMETHOE CTEKIO candeTkoi! He BbiHMMaliTe 13 yawek MeTpu obpasubl b, B u
! O6paTnTe BHUMaHWE: AN TOro, 4To6bl Pa3nMUUTb HEKOTOPbLIE NPO3payHble AeTann 06bEKTOB, YMEHbLUUTE NOTOK CBETa,
3aKpbIB fnagparMy KOHAEHCopa MUKPOCKOMa.

3apgaHune 2.1. (32 6anna)
M3yunTte npenapaTbl, UCNOMb3Ys BUHOKYNAPHBLIA MUKPOCKOM, OTBETHTE Ha BOMPOCHI U 3aN0/HNUTE Tabnuuy 2 B Mcte
OTBETOB.

Ha3BaHue CTPYKTypbl Haynnnyc B3pocnbiii payok

npucyTcTBYeT OTCYTCTBYeT npucyTCcTBYeT OTCYTCTBYET
HaynnuanbHbIl rnasok n >T
CnoxHsble rnasa S X ~
AHTEHHY b \Y/ y Al
AHTEHHbI X X
Xenvuepsbl <m X?
pyAHble KOHEYHOCTYU X \VJ
[BYyBeTBUCTbIE KOHEYHOCTU /r><r

Kapanakc (naHuupb)



Ha3BaHune CTPYKTYpbl NlnumHka pgaHmo (48 vacoB nocne Manek  fgaHuo
ONJIOA0TBOPEHMSA) ONI0L0TBOPEHNUSA)

MpUCYTCTBYET OTCYTCTBYET npucyTcTByeT
Mnasa

YKabepHas wenb
YKenTouHbIii MeLokK
AMHUNOH )

>T

CermeHTMpoBaHHas

MyCKynatypa

MnaBaTenbHbIA Ny3bIpb '
O60Cc06/1eHHbI  XBOCTOBOWA

NnaBHNK

MenaHoumThbl y L V

3apaHue 2.2.

(ogHa Hegens  nocne

0TCYTCTBYET

(16 6annoB.)

Hwuxe npueeneH pag yTBep)K,ELEHIAVI, KacCarLnxca 0cob6eHHOCTE MHAMBNAYaNbHOI0 Pa3sBnUTNA N3ydaeMblX Bamu

OpraHnU3mosB. OTMeTbTe B ICTe OTBETOB, Kakue YTBEPXAEHNA ABNAKOTCA BEPHbIMU, a KaKNE - HET.

A - KonnyecTBo KOHeYHOCTeli B mpoliecce pa3BuTus Artemia salina yBenmumsaetcs.

b - KonnuyecTBo poToBbIX KOHEYHOCTeR (MaHAMGY bl 1 Makcunnbl) y Artemia salina He nsmeHsieTcs.
B - [Nocne BbinynaeHns 13 aiila Ao A0CTMXKEHMS HefenbHOro Bo3pacTta Brahydanio rerio 3HauMTeNbHO yBENMYMBAETCS B

pasmepe.

I" - Bce KOHeyHocTn Haynnuyca Artemia salina gByBeTBUCTbIE.

[ - Bce cermeHThbl Tena B3pocnoit Artemia salina HecyT KOHEUHOCTU.

E - MurmeHTHble KneTKu y Brahydanio rerio cofepyarcs TOMbKO B anvgepmuce.

X - lnunHka Brahydanio rerio BegeT aKTVBHbI 06pa3 XW3HK, NiaBas B TO/LLE BOAbI.
3 - JlnunHkmn Brahydanio rerio He nuTaeTcs.

YTBepxaeHue A b B r il E
BepHoe

HesepHoe
><r

3agaHue 2.3.

(12 6annoB.)

Kakune cobbiTus, npouncxogauime B xoae I'IOCTSM6pI/IOHaJ'IbHOF0 pasBuUTUA apTeMnN, HE UMEKOT aHanoros y,ﬂ,aHI/IO?



3agaHue 2.4. (12 6annos.)

[JlaHno-pepuro - He TONbKO NONy/SipHas Cpefn HaAYMHAKLWMX aKBapUYMUCTOB pbiba, HO 1 M3106MEHHbI 06BEKT
nccnesoBaHUin 6uonorum pasBuTuA. J1IerkocTb cofiepXXaHns U NpocToTa HabNIOAEHUS PaHHUX CTafuii pa3BUTUS MO3BONAIOT
NpojenbiBaTh camble pa3HOO6pasHble reHeTUYECKMe UCCnefoBaHMsA C UCNOb30BaHMEM AaHuo. Tak, uccnegoBaTenu w3
yHuBepcuteTa MpUHCTOHA NONYyYMAN faHUo C MyTauusaMU FeHa, Kogupytowero 6en10K NoULUCTUH 2 -
KanbUuii-akTUBUPYEMbI HecneunuUHbIA KaTUOHHBIA KaHan. MyTaHTbl tc321 cofep)aT TOYeUHYIo 3aMeHy OfHOM
aMUHOKMCAOTbI BO BHYTPUK/IETOYHOM YacTW KaHana, B TO BpeMsl Kak MyTaHTbl pkd2 cofepyaTt HOHCEHC MyTaumio,
'TIpuBOAALLY0'K 06pa30BaHNI0 MOMHOCTbI HEe(hYHKLMOHANbHOW YKOPOUEHHOW NOAUMENTUAHO Lienoyku. Miccnepgosartenm
npegnonaranu, YTo faHHble MyTauuyM MOTYT OKa3blBaTb ONpejefieHHble adeKTbl HA pa3BUTHe Mo3ra aHno pepuno. Ha
PUCYHKE HMXe NOKa3aHbl Npenapatbl NOMepeYHbIX CPe30B F0A0Bbl IMYMHOK faHMO: 06pasel, AUKOro TUNa, a TakXe MyTaHTbl
tc321 n pkd2. N3yunTe 3TOT PUCYHOK M OTBETLTE Ha BOMPOCHI K HEMY.

MyTauua Aukuin Tun

deHOTMN
Kakoe BNMaHMW Hafa3BMNTUE OKa3biBaeT MyTaums tc321? -1 tCCXs
£ bnar q= <\j?
/ r n ? * . tWcsAf*e

O~™U _e_ c r*? n

Kakoe BAMsHMe Ha pa3BMUTUE OKa3blBaeT MyTauusa p)k2? A A
o " TO< y 2~ 2 ~ 0
CsCsC?3 7<— £EL MkM c* A <SX
-y ?
Noe X<r2 i~ "1/ <5 < cM-yyrn M cH

>Kenaem Bam ygaun!
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onMMnuagbl WKObHUKOB No 6uonornn. 2016-17 yu. rog. 11 knacc

BUOXMMUHA
OnpegeneHne akTUBHOCTWU aMuiasbl C/IOHbI METOLOM MOCnefoBaTeNIbHbIX pasBefeHUl
(no BonbremyTy)

PeakTnBbl ¥ 060pygoBaHue: AUCTUANMPOBAHHAaA BOofa B NNacTMKoBol uawke (50 mn) ans
MPUroTOB/IEHNA pPacTBOpa aMmunasbl C/OHbI (TOTOBUTCA B XOAe 3KCNEpMMeHTa), AUCTUNNMPOBaHHasA BOAA,
0,1% pactBop NaCl, 0,1% pacteop kpaxmasna, 20 nycTbiX NMPO6GUPOK B LWITATUBE, aBTOMaTUYeCKasd MUMeTka,
HaKOHEYHWKW, pacTBOp J1Orons B KanesbHULE.

Xop paboTbl: MpoHymepyiTe 2 psga no 10 npobupok B Kaxaom (1-10 n 11-20) u Hanelite B
npo6upkn Ne2-10 B psgy 1-10 no 4 mn ANCTUANMPOBAHHOI BOAbl M B Npobupkm Nel2-20 B pagy 11-20 no 4
mn pactesopa NaCl. HabepuTte B poT AUCTUAIMPOBAHHON BOAbI M3 NAACTUKOBOW YallKu, NPonoaowmTe poT B
TeyeHWe NPUMepHO 1 MUHYTbI M cOBepUTe NOMYYEHHbIN PacTBOP amuiasbl B Ty XK€ NNACTUKOBYH YallKy.
CunTaiiTe, UTO B MONYYEHHOM pacTBOpe CAtoHa pasBefeHa B 10 pa3 (pasBegeHue 1:10). BHecute B
npo6umpkyn Nel u Ne2 no 4 M NONYYEHHOro pacTBOpa amwunasbl. TLLATENbHO MepeMelllainTe coaepXXnmoe
npobupk Ne2 n nepeHecuTe M3 Heé 4 ma B Npobupky Ne3, TwaTtenbHO nepemellanTe COAepXMMoe U
nepeHecmute nM3 Heé 4 mn B npobupky Ned wu T1.4. A0 npobupkn NelO. W3 npobupkm NelO nocne
nepeMellBaHns BblieidTe 4 Mn pactBopa. CMeHMTe HAKOHEYHWK Ha NUNeTKe W npojenante Ty e
npoueaypy ¢ psagoMm npobupok 11-20. CMeHMTe HaKOHEYHUK Ha nurneTke U gobaBbTe BO BCe NMPO6GUPKM MO 2
MN pacTBopa Kpaxmana. HauHuTe ¢ npobupok Nel0 m 20, nepemeluaiTe, 3aTeM fAo6GaBbTe Kpaxman B
npobupkn Ne9 u 19, nepemewainTe, 1 T.4. 40 npobupok Nel wn 11. MpouHKy6upyiTe NPO6GUPKU Mpw
KOMHAaTHOW TemnepaType 5 MUHYT. [locne 5 MMHYT UHKy6auumn gobaesbte B Npobupkm Ne 10 n 20 no 1kanne
pacTtBopa Jltorons, nepemeluaite, 3atem Ao6aBbTe No 1 Kanse pacTteopa Jloronsa B npobupku Ne9 mn 19,
nepemewarite, U T.4. 40 npobupok Nel m 11. BHecute pe3synbTaTbl B Tabnuuy. BHecute B Tabnuuy

KOHEYHbIe 3Ha4YeHNs pa3BeeTCs CMKHbIB NHKYy6aLUMOHHON cmecn (pa3BegeHmne 1rXX). A
3a,an|/|e 1(10 6annos). 3anonHute NNLY N BHECUTE B Hee NbTaTbl 3KCNEPUMEHTA (OKpaCKa

6 P> jj 4w [tiiici.i jjm IMuDOUUnN)

______ ~n_1 p ..
Ne npobupku =% - 2 3 4 5 6 9 10
PasBefieHue C/OHbI 0 A 0(% %7 0260 ? oJif
< c O
Okpacka: noog P01 OHun OHMN
Noe npobupku 1 12 13 14 15 16 17 18 19 20
PasBefeHune C/HOHbI 6 At
‘£**825

: i PIIx i r ft

Okpacka: PL 1 7 '”Vlﬂ” N 044
bne*"  %<rth 9uon

3agaHne 2 (5 6annoB). PaccuuTaiTe, CKOMbKO Munamautpos 0,1% pacTtBopa Kpaxmana MOMHOCTbIO
pacwennt 1 MmN Hepa3BefeHHONM CAKOHbI 32 5 MUHYT? TMONHBLIM CUMTaeTCs pacliensieHnMe Kpaxmana B TOM
nNpo6upKe, B KOTOPOW NOMIHOCTbID OTCYTCTBYET CUHEee/(DNONeTOBOE OKpallMBaHMe.

B otcytctBne NaCl 1 mn Hepa3BefeHHON CAKOHbI MOMHOCTbIO pacwennT Kpaxman B M
0,1% pacTBOpa 3a 5 MUHYT
B npucyTtctBum NaCl 1 mn Hepa3BefieHHOM C/IOHbI MOJIHOCTHIO pacLenuT Kpaxman B M

0,1% pacTBOpa 3a 5 MUHYT
3apaHue 3 (5 6annoB). PaccunTalite yaenbHY aKTUBHOCTb aMuiasbl CAOHbI B MKMOMb ManbTO3bl/MUH Ha
1Mn Hepa3BeAeHHON CMOHbI B Bawem onbiTe.

MonekynapHaa macca ManbTo3bl paBHa b n .

B otcyTtctBre NaCl aKTMBHOCTb amuasbl COCTaBNAET MKMO/lb MasibTO3bl/MWUH
Ha 1M Hepa3BeAeHHOW CNHOHbI

B npucytcteum NaCl akTMBHOCTb ammnasbl COCTaBAAET MKMOJIb ManbTO3bl/MUH

Ha 1 M1 Hepa3BeeHHO CNKOHbI

/0



M’EHETUKA. 11 knacc. JINCT OTBETOB

(L‘l) LWndp Cymma 6annos A
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C Mo 0,5 6anna 3a Ka>kAblil NpaBunbHbI 0TBeT. B cymme 5 6annos.
leH bicoid fushi tarazu hunchback knirps nanos
Pasmep MPHK, T . y y 5 oo rr ig>
Hykn. (0,2 6.) oUrb vy a1t y £
Pasmep 6enka,

a. k-T. (0,2 6.)
Yucno 3K-

30Ho0B (0,3 6.)
Tun MyTauum
0,3 6.
Apdekt  Mmy-
Tauum (0,5 6.)

Mosnnsetr nu
MyTaLusa Ha
(hYHKUMIO reHa
" noyemy?
(0,56.)

Mo 2 6anna 3a Ka>K/blii NpaBUNbHO 0XapaKTepn3oBaHHbI reH. B cymme 10 6annos.

3. Ans pelwleHns 3aaaHus 3 UCNOMb3yiiTe 06paTHY CTOPOHY NNCTA.
5 6annoB 3a NonHoe peweHune.

Yaaum Ha Apyrux cTtaHUuax npakTuyeckoro Typa Onvmnuagbl!
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