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MATPUVLA OTBETOB (YacTtb 3)
K 3agaHnsam TeopeTumyeckoro typa XXXII1 Bcepoccuinckon onumnuagbl O 25 /
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CTpyKTypa A b B r .U. E X 3 " K
KOHCKMI KaluTaH Cot- T 14 A4* ¢ K" g. g 2 S
KawTaH HacToAwmii No V€ A VA N BN )’TI' N
Twvnbl NPOBOAALLMX MYYKOB 1 2 3 4
O603HaueHUs Ky A 4 <r 4 A .
O603Ha4vYeHus 1 2 3 4 5 6 7 8 9 10
c ff .Y A
TPYKTYPHbIE 3N1IeMEHTbI incTa w B O
Mpoueccol 1 2 3 4 5 6 7 8 3 5
)
PacTeHust £4 IV 4 A4 n 4 —_4 -AT*C
BapuraHT nprBUBKU 1 2 3 4 5 6
deHOTUN pacTeHns 'K A +- B 4 BT 4 ( 3
O6o3HaveHVe 1 2 3 4 5 6 7 8 9 10 1
CTpyKTypa B VIA K r A ti- \Tv
BapuaHTt HC 1 2 3 4 5 6 7 8

YK1BOTHOE V4 A 4 2N 1A4 A 4 B



28. [5 6annos]

Buonoruga, 32-2017, 10-11 knaccbl 2

YTBep>kgeHue 1
YonrHop INMTAN A+ .
Pbi6a 1 2 3 » 5
MutaHue ’2) 4 Mo+ rAr 4 N 4 rr4
MecTtoobuTtaHue yn. 4 VX 4 ¥ 3N
OTpAagbl 1 2 3 4 5 6
b
KoHeuHocTH A4 A 4 A 4 A v4 M+ (
TkaHb (opraH) 1 2 3 4 5 6 7 8 9 10
Bua kanunnspa i VA4 na A4 A4 B 1\
CTpyKTypa Ha pUcyHke 1 2 3 4 5 6 7 8 9
HassaHue 34 k y + MF4 A4 4 B4 N+.4 sy
dnekKTpokapagunorpamMmma 1 2 3 4 5 6 7
YpoBeHb HapylleHUs1 NPOBOANMOCTU uca W @ IA Y A 4 A 4 &S
Cxema 1 2 3 4 5 6
MpeacTaBmTeNb 5 4 A + [A4 K 4 XK A4 12 )
MocneposaTesibHOCTb 1 2 3 4 5 6 7 / 6
<
Mpoueaypa X A A 4 4Y4AT 4 g4 A \Va \
OpraHusm 1 2 3 4 5 6 7 8 9
MuToXoHAPUA A4 A A 4 Ad b A FrA A4 n
Tun aHTUGaKTEPMasIbHOI O BeLlecTBa 1 2 3
Kpusas pocTa XK A 4 3(2?\ (1
Homep BelyecTBa/hepMeHTa 1 2 3 4 5 6 7
HassaHue Q \3>4 ¥ A 4 Y-A-4 V 4



20. [5 6annos]
CoegnHeHve
Cxemal/hopmyna
OnwucaHve

21. [4 6anna]

YTBep>kaeHume
BepHoe (OA)
HesepHoe (HET)
22. [4 6anna]
YTBep>xaeHve
BepHoe (OA)
HesepHoe (HET)
23. [4 6anna]
BapwvaHT
BepHbiii (JA)
HesepHbiii (HET)
24. [4 6anna]
YTBep>kaeHune
BepHoe (OA)
HesepHoe (HET)
25. [4 6anna]
YTBEep>XaeHve
BepHoe (OA)
HesepHoe (HET)
26. [5 6annos]
YTBEepxaeHve
BepHoe (OA)
HesepHoe (HET)
27. [5 6annos]
YTBepseneHue

BepHoe (OA)
HesepHoe (HET)
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28. [5 6annos]
YTBepXXaeHue
BepHoe (OA)
HesepHoe (HET)

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

30. [4 6anna]l
YTBep>xageHve
BepHoe (OA)
HesepHoe (HET)

31. [l 6amn]
MpoaykTt
OTBeT

32. [3 6anna]
YTBep>kaeHue
BepHoe (JA)
HesepHoe (HET)

33. [4 6anna]
YTBEep>xaeHve
BepHoe (JA)
HesepHoe (HET)

34. [4 6anna]
YTBep>kgeHue

BepHoe (OA)
HesepHoe (HET)
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MATPULA OTBETOB (Yactv 11 2)

K 3agaHusam Teopetunyeckoro typa XXXl Bcepoccuiickoi onumnunagbl
WKONBbHUKOB NO 6uonoruun, r. YNnbAaHoBck - 2017 T.

10-11 knaccel [Max. 150 6annos]
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Wndp ii N
Pabouee mecto Ne 3

N rxg MToro 6annos Jb
SAO0AHVE
MPaKTUYecKOoro Typa 3ak/1toumTesiIbHOro arana
XXXI111 Bcepoccuiickor onmmnmagbl LUKONbHUKOB Mo 6uonorvun 2017 T.
r. YNbAHOBCK
dUN3NON0rA PACTEHUN

PN3NOJTIOT MUHECKWME TPOLIECCbHI NP MPOPACTAHVIN CEMAH
Llenb: oxapakTepu3oBaTb MPOLECCHI, MPOUCXOAdLIME Npu npopacTaHun 3epHOBOK, B TOM uucne -
Y Pa3fINyHbIX TEHETUYECKNX JIMHWIA (COPTOB).

O6opyaoBaHMe: MpopoLlleHHble 3epHOBKM nweHuubl (Triticum aestivum), Habyxwume
3epHOBKW ABYX COPTOB KYKypy3bl (Zea mays), Yawku MeTpu, 6puTBa, NogaoH, 1% KOAI0UGHbI
pacTBOp Kpaxmana B Ko0s6e, MepHbIi cTakaH, pacTBOp ioga B MpobupKe, wWTaTMB, MepHas
nuneTka, nasiouka O/ pas3MmellMBaHUA pacTBOpoB, bGenas bymara (6ymakHble MOMOTEHLA),
NMUHLET, NpenapoBasibHble UTMbl, BUHOKYNSApHas fyna.

Xopa paboTbl:
1 W3 konbbl B MepHblii CcTakaH HanenTe 25 M1 pacTBopa Kpaxmasna. MepHoW nuneTKoi
pobaBbTe 2 M pacTtBopa Moga. lMepemelwarite A0 MOABMEHUA PAaBHOMEPHO WHTEHCMBHOWA
CMHEN OKpacKW.

2. TepeneiTe MNoNy4YeHHbIA pacTBop B 4Yawky [leTpu. Yawky noctaBbTe Ha 6enyo bymary
Jarnblie oT cebsa Tak, YTo6bl OHa He Mewlana ganbHellen paboTe.

3. BpwutBoii paspexxbTe BAOMb 3-4 MPOPOLLEHHBLIX 3EPHOBKWU  MLWEHULbI
(06bekT A). TllomecTUTe C NOMOLLbI MUHLETA pa3pe3aHHble 3epPHOBKMU
C 04HOro Kpas yawkn MeTpu (Kak nokasaHo Ha pucyHke crnpasa). MNpu aTom
3€PHOBKN JO/DKHbI ObITb MOSTHOCTBIO MOKPbIThl PACTBOPOM.

Mocne atoro HE TPOTAMTE vawwky MNeTpu, 4yTobbl pacTBop He Nepemeluascs!

4. Yepes 20 MMHYT OTMeTbTe W3MeEHeHMe LuUBeTa pactesopa. [Mpurnacute npoBepsloLEro,
yTobbl OTMETUTb Baww pesysnbtaTbl (6e3 OTMETKM MPOBEPAIOWEro pesysbTatbl 6yay
cuntaThcs HEAEWCTBUTE/IbH bIW' Bann 3a aTy yacTb paboTbl He BbICTAB/IAETCSA).

Hab6nwogeHue: uBeT pacTBopa BOKPYr 3epHOBOK M3MEHWSICS C Ha u”
OTBeTbTE Ha BOMpOCHI. K kakomy cemeiicTBy OTHOCUTC 006bekT A? b » (0,5 6anna) -b

O Ha/mMumMKn Kakmx (hepMEHTOB B MPOpacTatoLLyX 3epHOBKaX CBUAETE/NbCTBYIOT pe3ysibTaThbl NPOBEAEHHOro

onbiTa? a A (0,5 6anna)
Kakoli ropMoH BblpabaTtbiBaeTcs npu npopactaHumn? (0,5 6anna)
B kakoi1 yacTu 3epHOBKM OH CMHTE3MPYEeTCA? N Kgyoo, N 0?8,5 %gj'ma)
/13 KaKoii 4acTh 3epHOBKW MPOMCXOAUT ero cekpeumnsi?  \ — -\ (0,5 6anna)

Ha kakyto 4yacTb 3epHOBKM BO3AEWCTBYET 3TOT FOPMOH? (NMOC/e BO3AENCTBUA BbIAENSIOTCA (DEPMEHTLI,

KOTOPbIE Bbl OOHAPYXWN B ONbITE) ?2af (0,5 6anna)

lo (@]
Ha kakyto YacTb 3epHOBKU AENCTBYIOT BblgeMBLUMECS (DEPMEHTHI? (0,5 6anna)
Kakme BelyecTBa 06pasytoTcsa npu AencTBUM 3TUX DEPMEHTOB? 9K (0,5 6anna) ~

5. Bo3bMuTe [ABe HabyXwime 3epHOBKW KYKYpy3bl pas3Hbix copToB(06bekTbl B n B). C
MoMoOLLLbIO BpUTBLI caenariTe NPOAO/IbHLIA pa3pe3 060MX NA0L0B Tak, YTOoObIHA cpe3e 6bin
0AHOBPEMEHHO BWUAHbI M MNo4Yeuka, W 3apoAbllIEBbLIA KOpewoK. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO Nyny.



6.

Oo6pab6oTaliTe cpesbl 06eMx 3epHOBOK pacTBOpOM ioga. Mpurnacute NpPOBEPSIOLLErO,
4YTOObI OH OLEHUN Bally TeEXHUKY paboThl (2 6anna). /

CphenaiiTe BbIBOAbl 0 COiepXKaHUM Kpaxmasia B o6pasue bune obpasue B.

CofepxaHve kpaxmana Bbiwe B obpasue e (0,25 6anna). [n1s npoMbILIEHHOTO U3roTOB/IEHUSA
KOHCEpPBMPOBAHHOW CNafKoi Kykypy3sbl 6onee npurogeH obpasey, G (0,25 6anna).

Kakue nameHeHus MOryT NpUBECTU K (heHOTUNY, Habnwpawwemyca y obpasua B (obBeaute
npaBuJibHble 0TBETbI) (CymmapHo 3 6anna):

m (Ja / (Miet) CHMXeHNe NPOYHOCTU OKOMONMoAHUKA; ®m ([a / HeT) CHWXeHMe aKTUBHOCTU Kpaxmari-
passeTBnsAoWEero depmeHta; m (fa / (AeT)" CHWKeHMe CuHTe3a 3TWNeHa Mpu  CO3PEeBaHWM;
* o(a / HeT) CHuMxeHue MOCTYMn/eHns caxapo3bl OT 3e/1EHbIX JIMCTLEB K Pa3BMBAIOLLMMCA 3epHOBKaM;

-T a | Hert) MosbiweHne cekpeunn ammnasbl; -((a / HeT) YBennueHme 6uocrMHTE3a 3eakcaHTVHa.

9.

AN

Onupasicb Ha cAeflaHHble cpe3bl, 3apuUcyiiTe CTPOEHME 3epHOBKWU KyKypy3bl. CoegunHuTe
yKasaTe/IbHbIMU CTPesiIkaM/ Ha3BaHUS COOTBETCTBYHLLIMX CTPYKTYP U UX MN306padkeHMe Ha
pucyHke (cymmapHo 6,5 6a1nos).

OkononaoaHuK
(nepukapr) o LiBeTKQBa2 weLLys
LWnToK * AnelipoHoBblii  -t-
cnoi
Apunnyc -
» KpaxmanucTblii
Koneopwsa * aHpoCNEPM +
MnokoTunb * ouyeuka —
KopeLuok e * OnuKOTWU/b
CeMeHHas Koxypa * Koneontunb

10. OTBeTbTE Ha BOMPOCHI (CyMMapHO 2 6anna). YKaxute MIougHOCTb KIETOK: WwuTtka Y [

(
|

‘G

aneiipoHOBOro c/os n\ kpaxmasMcToro aHgocnepma ?Sn; okononaoAHvMKa?, .
Mo kakoil CTPYKTYpbl 3€PHOBKM Pa3BMBAETCA OpraH NPOPOCTKA, yKa3aHHbI HA PUCYHKE CTPESKOR?

% & & & Kakoii Tun KOpHEBOI CMCTEMbI Y MPOPOCTKa KYKypy3bl? A

11. AonycTum, 4To reHoTmn obbekTa b- DD FF kK LL tt, areHotnn obbekTa B - ddffK K 11tt.

12. TpeAnosaoXnM, 4YTO 3a MPU3HAK «MOPLLUHUCTbIE 3€PHOBKM» OTBEYAIT ABa He CLEN/IEHHbIX

Bbl HaHoCcUTe MblbLy 06BbeKTa b Ha pbiible 06bekTa B. MNpuBegnte reHoTunsl (E 1 6ann): (
a) 3apogbiweinn C)L, -\ ; 6) aHgocnepmoB 3epHOBOK A"~ Lt Y- O -vr
YKaXKnuTe reHOTUMbl, eC/IN XXEHCKNM poauTesieM 6bis1 06beKT B, a My>XCKUM - 06beKT B.

B) 3apoAblLUei V\-V V-L"\V ;r)sHgocnepmos 3epHoBoK JAAQO vy ~ . & --
3 cprr 0 ojf

reHa - O nb. OnAa nposaBneHNs npmsHaka MOPLLMHUCTOCTM A0CTATOYHO, YT0ObI aHAOCNEPM
nonyymn nvbo TOMbLKO peLlecCUBHblE ainenn d, Mb60 TONMBLKO peueccuBHble annenu /
(aBOMHbIE MYTaHTbl TakXke MOpPLWUHUCTbIE). Kakum 6yaeT pacliensieHne cpegm 3epHOBOK BO
BTOPOM MOKO/IEHUU OT CKpewmBaHus, ykazaHHoro B n. 11 ($ o06bekT b x [, 06beKT B)?

OTBeT: rnafkux 3ePHOBOK: _ _ MOPLUMHUCTLIX 3€pHOBOK (7 Gauin).

(4W



NTOIO: H WnerP 4 -1-1 -'3-0
Homep pabouero mecTta "4

3aflaHusa NpakKTUYecKOro Typa 3aknwuumTenbHoro atana XXXII1 Bcepoccuiickoli onuMmnuagbl WKOJbHUKOB MO
6uonoruun. 2017 r. r. ¥ nbAHoBCK. 11 Knacc

BVNOTOTUNA PASBUTUA XXNBOTHbBLIX

[Aoporve yyacTHUKN!
Ha BbinonHeHve 3agaHnsa Bam oTBoanTCca 50 MuHyT. O6paTnTe BHAMaAHME: 3ajjaHne COCTONT U3 ABYX YacTeil.
"pamMmoTHo pacnpefeiMTe BpeMs Ha BbINOSIHEHME KaXK 0N YacTun! MakcumarbHoe KOIMYeCTBO TexHUYeckux 6annos - 120.
[Mpw BbIYMCIEHUM T OrOBOro 6asna, nosydeHHas cymma byfeT pasjeneHa Ha WecTb. MaKcMManbHOe KosimyecTBO
nToroebix 6annos - 20.

OGopyfoBaHue U MaTepuabl:

MwuKpockon
Mwkponpenapatbl cTaguii 3MOPUOHANIbHOI0 Pa3BUTUSA Pa3/INUHbIX XXVUBOTHbIX, 0603HAYEHHbIE LdpamMu.

Yawkn MeTpu, cogep>kalyne Xneble Haynanycbl apteMuin (A), aTakke UKCMpoBaHHble 06pasybl B3poc/biX paykos (B),
NINYNHOK gaHuno (B) n manbkoB gaHuo ().

Habop uBeTHbIX KapaHpawen (KpacHbI, CUHWUN, 3e/1eHbIN)

MacTepoBckaa nunetka Ha 1 mn.

MoKpOBHOE N NpeAMETHOe CTeKAa /19 NPUroToBNEHUS npenapaTta Haynnycos apTeMUii.

3apaHue 1. CTpoeHMe aMbpUoHaNbHbIX CTaguii pasBuTUSA XXNBOTHbIX. (48 BA/T/TOB)
MpumepHOe Bpems, 3aT paynBaemMoe Ha BbINOSHEHWE 3afaHuns - 20 MUHYT.

[naH cCTpoeHUA MHOTOK/1IETOUHOI0 OpraHm3ma ornpegensaeTca Ha HavyaNbHbIX aTanax passntua. MNpn aTtom pa3H006pa3me
I'IyTBI7I Pa3BUTUA MHOIFOK/TETOYHbLIX XXUBOTHbIX Cnoco6Ho nopasnTb camMmoe cMersioe Boo6pa>KeH|/|e. B sTom 3agaHun Bam
npegnaraeTtca pa306paTbCﬂ CO CTpoeHnem 3M6pVIOHOB MHOTIOK/TIETOYHbIX >XUBOTHbIX. n

3agaHue 1.1. (32 6anna)
Mcnonb3ys MUKPOCKOM, uUccneayinTe npeaniokeHHble Bam npenapartbl 3M6pMOHaNbHbIX CTafuii pasBUTUSI XKUBOTHbIX.
BnuwunTe B TabnMLy HOMEP aHaM3Mpyemoro npenapata. MocTapaiTecb onpefesiTb CUCTEMATUYECKOE MOSIOXKEeHNe
opraHuama u cTaguio pasBuTus. 3anonHuTe Tabnuuy 1

Homep npenapaTa
n .3

CuctemaTumyeckoe V 0P 9\ C L[307/X L
MOJSIOXKEHWE OpraHn3Ma -rr

(Tnin/knacc)
Ka

CTtaansi aMGpMoHasibHOro
pasuTua

OCHOBHbIe CTPYKTYpblI
3M6pMOHa, Habngaemble
Ha 3Toli cTaguu pas3BUTUSA XMT/AOC

PoXcpud? /cPCnCn }

<lN-4y-:4yr1r .K "N Il:CC-



3agaHue 1.2, (16 6anno.)
Ha pucyHke 1 cxeMaTW4YHO M306padkeHbl MonepeyHble cpe3bl 3MBPUOHOB [BYX MO3BOHOYHbIX XMBOTHbIX. KIcnonb3ys
LBEeTHblEe KapaHAalln, 3aKpacbTe CTPYKTYpPbl, COPMUPOBAHHbIE PAa3/IMYHbLIMK 3apOoAbleBbIMU NUCTKaMU. OB03HaYbTe Ha
KabKO0M PUCYHKe Lie/IOMUYECKYH MOMO0CTb, UCMO/b3Ys 3HaK «3Be3foukar» (*)
PUCYHOK 1
JKTOofepma
(KpacHbIit)

bAX,QyY1
Me3ogepma
(cuHun)

JHTOAEpMaA
(3eneHblit)

Lenom (*)

3agaHue 2. MocTambpuoOHanbHble CTaguuM pasBUTUA XXUBOTHbIX. (72 BANJA)

MpryMepHoe BpeMsi, 3aTpavynBaeMoe Ha BbIMOSIHEHME 3afjaHust - 20 MUHYT.

Pa3BnTNE MHOTMX XXWUBOTHbIX MOC/e BbUTYN/IEHUNA U3 silila NpoTekaeT ¢ MeTaMopdo3oM. Mpu 3Tom MacwiTab
npeo6pasoBaHnNii, MPOUCXOASALLMX B XoA4e MeTaMopdo3a, MOXKeT 3HAUYMTeNbHO BapbupoBaTb. B gaHHOM 3agaHun Bam
npegnaraeTcsa U3yyYnTb CTPOEHME PaHHUX CTaAUN pasBUTUSA ABYX XXUBOTHbIX: AaHWo pepuo (Brachydanio rerio) n aptemun
(Artemia salina). Ha Bawem pa6oyem cTone B yalikax [MeTpy Haxo4ATCA XMBble Haynnycbl aptemuin (A), a Takxe
hmkcmpoBaHHble 06pasubl B3pocsbix pavkos (B), nnumHok gaHuvo (B) n manbkos gaHuo (IM). Takke Ha Bawem cTone nexunT
PVCYHOK, CXeMaTU4YHO n306parkatoLnii CTpoeHe B3POCAOoA apTeMun. TuaTeNlbHO U3yUunTe NpPea/oXKeHHble 06beKThl. [ns
TOro, YT06bI NPUroTOBUTL 06pasel, A, BO3bMUTE MUMETKOW HEMHOIO BOAbl C Haynanycamu U NoMecTUTe Ha nNpegMeTHOe
cTekso. HakpoiiTe o6paseL, MOKPOBHbIM CTEK/IOM, MOC/e Yero npuctynaiite K MMKpockonuposaHuio. OCTOPOXHO: Bofja C
Haynanycamu cofepXunT MOpPCcKYyt conb! CTapaliTeck nsberaTb nonagaHus Bogbl B ONTUYECKY CUCTEMY MUKpockona!
Mocne pa6oTbl TWATE/IbHO NPOTPUTE NpeaMeTHOe CTeks1o candeTkoli! He BbiHUMaTe 13 yawek MeTpu obpasybl b, B 1
'l O6paTnTe BHUMaHMe: AN1si TOro, 4To6bl Pa3/IMUNTb HEKOTOPbIE MPO3payHble AeTaAn 06bEKTOB, YMEHbLUMTE NOTOK CBETA,
3aKpbIB gnadparmy KoHAeHcopa MUKpPOCcKona.

3agaHue 2.1. (32 6anna)
M3yunTe npenaparbl, UCNONb3Ys BUHOKYNSAPHbIA MUKPOCKOM, OTBETLTE HA BOMPOCHI 1 3aMo/IHUTE Tabmuy 2 B ncTe
OTBETOB.

HasBaHue CTPYKTYpbl Haynnwnyc B3pocnblii payok

npucyTcTByeT OTCYTCTBYET npucyTcTByeT OTCYTCTBYET
HaynnuaneHblii rnasok -V Y
CnoXHble rnasa Ry, a
AHTEHHYNbI Lt
AHTEHHbI y -y
Xenuuepbl -C y
pyAHblE KOHEYHOCTH y ~ y
JBYBeTBUCTbIe KOHEUYHOCTU |u|-
Kapanakc(naHumnpb) il 4 Yy



HasBaHue cTpyKTypbl InunHka  paHuo

OnJI0f0TBOPEHNSA)
npucyTcTByeTt
na3a
>KabepHas Lwenb
XKenTouHbI MeLlokK
AMHUOH

CermeHTMpoBaHHas
MycKynaTypa
MnaBaTesibHbIA Ny3bIpb

O60co6/1IEHHBLIN  XBOCTOBOM
naaBHUK

MenaHoynThl

3afaHue 2.2.

(48  uvacoB

oTCyTCTBYET

V

4f|

/

nocne

Manek pgaHuo (ogHa Hefens  rnocne
ona040TBOPEHUSA)
npucyTcTByeT 0TCYTCTBYET

/

(16 6annos.)

Huyke npuBeAeH psif YTBEPXAEHU, Kacalolnxcst 0C06eHHOCTE UHAMBUAYATbLHOTO Pa3sBUTUS M3ydaeMbiX Bamu
opraHnamoB. OTMeTbTE B JINCTE OTBETOB, KAaKuNe YTBEPXKAEHNS ABNSIOTCA BEPHbLIMU, a KAKue - HeT.

A - KonnyecTBo KOHeYHoCTel B npouecce pa3sutusa Artemia salina ysenvumsaeTcs.
B - KoninyecTso poToBbIX KOHeYHoCcTel (MaHAMbynbl 1 Makcunnbl) y Artemia salina He nsmeHsieTcs.
B - Mocne BblnynneHnsa 13 aiila Ao AOCTUMXKEHUA HefenbHOro sospacta Brahydanio rerio sHaunTenbHo yBennumnsaeTcs B

pasmepe.

" - Bce KOHe4yHoCTM Haynauyca Artemia salina AByBeTBUCTbIE.
A - Bce cermeHTbl Tena B3pocnoii Artemia salina HecyT KOHe4YHOCTU.
E - MurmeHTHbIe KNeTkn Yy Brahydanio rerio cogepykatcsa To/MbKO B anuaepMuce.
XK - JInunHka Brahydanio rerio BegeT aKTUBHbI 06pas >X1U3HW, Niasas B TO/ILLE BOAbI.

3 - JlnunHkn Brahydanio rerio He nuTaeTcs.

YTBepxaeHue A b B
BepHoe 4

HeBepHoe

3agaHue 2.3. 9 )

Kakue cobbITUS1, MPOMUCX0AALLME B X04e MOCTIMGPMOHAIbLHOMO PasBUTUS

4 n

i}

"4v

(12 6annos.)

apTemMunun, He UMEKT aHasloros y faHuo?



3afaHue 2.4. 3 (12 6anno.)

[aHno-pepuro - He ToNIbKO MOMy/sapHas cpean HauMHaLWMX aKkBapuyMUCTOB pbi6a, HO U N3/I06/1eHHbI 06BEKT
nccnefoBaHnii 61MoNOrMK pasBUTUS. J1IErKoCTb COLEPXKAHUS Y NPOCTOTa Ha6/AEHUA PaHHUX CTaAUi PasBUTUS NO3BOMAIOT
npojenbiBaTh caMble pa3Hoo6pasHble reHeTUYECKNe UCCeaoBaHnst C UCMO/b30BaHWeM aaHuo. Tak, uccneaosaTtenn us
yHuBepcuTeTa MpUHCTOHA NOAYYUAN JaHUO C MyTauusMU FeHa, KoAnpyoLero 6e/10K nosIMLUCTUH 2 -
KabUMWii-aKTUBUPYEMbI HeCNeunMUUHbIA KaTUOHHbLIV KaHan. MyTaHTbl tc321 cofepykaT ToUeuHyo 3ameHy 0AHOM
aMUHOKNC/OTbI BO BHYTPUK/IETOUHOM YacTn KaHana, B TO BpeMsl Kak MyTaHTbl pkd2 cogep>KaT HOHCEHC MyTaLuio,
NPUBOASALLYIO K 06pa30BaHM0 MOJTHOCTbIO HEDYHKLIMOHA/IbHOW YKOPOYEHHOM NonmMnenTuaHoli Lenodukn. ViccnegoBaTtenu
npeanonaranu, 4To aHHble MyTaLuy MOTYT OKasblBaTb ornpeesieHHble 3(eKThbl Ha pasBMTUE Mo3ra JaHno pepuo. Ha
PUCYHKE HWKe MoKasaHbl nNpenapaTbl MONepeyHbIX CPe30B rofIoBbl IMUMHOK AaHMOo: 06pasel, ANKOro TUNa, a TakXkKe MyTaHThbl
tc321 n pkd2. M3yunTe 3TOT PUCYHOK 1 0TBETbTE HAa BOMPOCHI K HEMY.

MyTaums  OuKuid Tmn tc321

deHoTUN

Kakoe BVsiHVE Ha pa3BUTME oKasbiBaeT MyTaumus tc321?

(°-7Q~n Mnbec n 4N7114x527MXN4.

Kakoe BNnsAHWE Ha pa3BUTUe oKasbiBaeT MyTaumsa pkd2?

K—  KjL'lvUjC’lviu”

)ru ~ o w

>Kenaem Bamypauun!
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NnpakKTUYecKoro Typa 3akntwuntenbHoro satana XX X111 Bcepoccuickom
onMMmnunagbl WWKONbHUKOB Mo 6uonorunn. 2016-17 yd. rog. 11 knacc

BNOXNMWNHA
OnpepeneHe akTUBHOCTM amMu/iasbl C/IOHbI METOA0M MNocsefoBaTesbHbIX pa3seaeHui
(no Bonbremyty)

PeakTnBbl 1 o060pyaoBaHuie: AUCTUNMPOBaHHas BoA4a B MAacTUKoOBOW dawke (50 mn) ans
MPUroToBNEHNA pacTBopa amwusiasbl C/OHbI (TOTOBUTCA B X0A4e 3KCMepPUMEHTAa), AUCTUI/IMpOBaHHaA BOAa,
0,1% pacteBop NacCl, 0,1% pacTBop Kpaxmasna, 20 NycTbiX NPO6MPOK B LUITATUBE, aBTOMaTUYECKas MUNETKa,
HaKOHEeYHWKMW, pacTeop J1oronga B KanesbHuULE.

Xopn paboTbl: MpoHymepyiiTe 2 psga no 10 npobupok B Kaxkgom (1-10 m 11-20) v Haneiite B
npo6upkm Ne2-10 B psagy 1-10 no 4 ma gUCTUNNMPOBAHHOM BOAbl 1 B Npobupkm Nel2-20 B psagy 11-20 no 4
mn pacteopa NaCl. HabepuTe B poT AUCTUINIMPOBAHHOW BOAbI M3 M1ACTUKOBOM YallKW, MPonoaowmuTe poT B
TedeHUe NPMMEPHO 1 MMHYTbI KU cO6epuUTEe MOJSTyUYEHHbIV PacTBOP amMwusiasbl B TY XK€ MAAaCTUKOBYH YallKy.
CuuTarite, 4TO B MOJIY4EHHOM pacTBOpe c/itoHa pas3BegeHa B 10 pa3 (pas3segeHue 1:10). BHecuTe B
npobmpkn Nel u Ne2 no 4 M MNOAYYEHHOro pacTBopa amumnasbl. TulaTesibHO MepemMellariTe cogep>XXMMoe
npobmvpkn Ne2 n nepeHecutTe u3 Heé 4 Mn B nNpobupky Ne3, TwaTtesibHO nepemMeLlalite cogep>Xumoe U
nepeHecute mn3 Heé 4 mMn B npobupky Ned wn T1.4. Ao npobupkm NelO. W3 npobupkm NelO nocne
nepemellMBaHnsa BblienTe 4 MA pactBopa. CMeHMTE HaKOHeYHUK Ha MnuneTke W npogenante Ty >Xe
npoueaypy ¢ psagoMm npobupok 11-20. CMeHUTe HAKOHEYHUK Ha NurneTke v gobaBbTe BO BCe MPOOUMPKU MO 2
M/ pacTBopa Kpaxmasa. HauHuTe ¢ npobupok NelO wm 20, nepemelsaiite, 3arem fobaBbTe Kpaxmaa B
npobmpkn Ne9 u 19, nepemewaiite, N T.4. A0 npobmpok Nel wn 11. MpouHKY6upyinTe MNPOGUPKA Mpu
KOMHaTHOM TemnepaTtype 5 MUHYT. Nocne 5 MUHYT MHKYybauun gobasbTe B Npobmpkm Ne 10 n 20 no 1 kanse
pacTtBopa Jliorons, nepemellainTe, 3ateMm fob6asbTe no 1 kanse pactsopa Jliorona B npobupkm Ne9 u 19,
nepemelwlanTte, M T.4. A0 npobupok Nel u 11. BHecuTe pe3ynbTatel B Tabnuuy. BHecuTe B Tabnuuy
KOHEeYHble 3Ha4YeHUsi pa3BefeHNs C/II0Hbl B MHKYbaLUWOHHOM cMecn (passegeHne 1:XX).

3agaHme 1 (10 6annoB). 3anosiHUTe Tabnuuy n BHeCUTe B Heé pe3ysbTaTtbhl akcnepmmeHTa (OKpacka:
« + » - CUHAA, « +/- » - noneToBas, « - » - HET OKpaLUBaHWS).

Ne npobupku 1 2 3 4 5 6 7 8 9 10
Pa3BegeHve C/IIOHbI

Y 10 ¥ro yYc 4/b Y Oo % w Yuc y y 7;‘0
Okpacka: — — — — - Ho- 4- (
Ne npobupkmn 11 12 13 14 15 16 17 18 19 20
PasBefieHWe C/OHbI

~ivo JITO (A o nl (1o IYcy y Yye
Okpacka: <~ — — i 4- -y y-

3agaHne 2 (5 6annoB). PaccuuTtainte, CKOMbKO Munaumnutpos 0,1% pacTBopa Kpaxmasaa MO0/IHOCTbIO
pacwenut 1 mn HepasBefeHHOW CAOHbI 32 5 MUHYT? TMONHBIM CYUMTAETCA pacliernsieHne Kpaxmana B Tol
npobmpke, B KOTOPO MOSTHOCTbLIO OTCYTCTBYET CMHee/hrnoneToBoe oKpallMBaHue.

B otcytctBue NaCl 1 mn1 Hepas3BefeHHOW CAKHbI MOAHOCTbI0 pacwennT Kpaxman B C  (JQi wmn
0,1% pacTtsopa 3a 5 MUHYT

B npucytctBum NaCl 1 mn HepasBefeHHOW CAOHbI MO/THOCTLIO pacwennT Kpaxman B 17 JC M
0,1% pacTtBopa 3a 5 MUHYT
3agaHve 3 (5 6asinioB). PaccuuTtaiite yaenbHyH aKTUBHOCTb amuiasbl C/IIOHbI B MKMO/Ib MasibTO3blI/MUH Ha
1 Mn Hepas3BeAeHHON CNOHbI B Bawem onbiTe.

MorekynsapHas macca MasibTo3bl paBHa

B otcyTctBue NaCl akKTMBHOCTb amwuniasbl coctaBnder --/Y. O, Y MKMOJ1Ib MaJibTO3bl/MUH
Ha 1 M1 Hepa3BeAeHHOW C/IOHbI
B npucytctBum NaCl akTMBHOCTbL aMmuiasbl coctaBndgetr  \YAUO MKMOJIb MasibTO3bl/MUH

Ha 1 mn1 Hepa3BefeHHOW CAOHbI
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3. Ana peweHua 3agaHna 3 NCMNONb3yWTe 06paTHYO CTOPOHY nucTa.
5 6ann0B 3a NoJIHOe peLieHne.

Yaaunm Ha Agpyrmx ctaHyuusax npaktmyeckoro typa Onumnuagbi!



