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MATPUWLUA OTBETOB (YacTb 3)
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28. [5 6annos]
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20. [5 6annos]
CoeiHEHNE
Cxema/thopmyna
OnucaHue

21. [4 6anna]
YTBepXxXaeHue
BepHoe (OA)
HesepHoe (HET)

22. [4 6anna]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

23. [4 6anna]
BapunaHTt
BepHbili (OA)
HeBepHbiii (HET)

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

25. [4 6anna|
YTBepBAeHue
BepHoe (4A)
HesepHoe (HET)

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

27. [5 6annos]
YTBepseieHve
BepHoe (4A)
HesepHoe (HET)
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28. |5 6annos]
YTBepXaeHune
BepHoe (4A)
HesepHoe (HET)

29. [4 6anna]
YTBepXaeHune
BepHoe (OA)
HesepHoe (HET)

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

31. [16ann]
MpoayKT
OTBeT

32. [3 6anna]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)
33. [4 6anna]
YTBepxaeHue
BepHoe (OA)
HesepHoe (HET)
34. [4 6anna]
YTBepXaeHune

BepHoe (OA)
HesepHoe (HET)
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MATPWUA OTBETOB (Yactu 1 un 2)
K 3agaHnsam TeopeTmnyeckoro typa XXXIll Bcepoccuiicko onmmnmnagbl
LWKO/IbHUKOB MO 6U0oMn0ruu, r. YnbaHoBcK - 2017 T.
10-11 knaccekl [max. 150 6annos]

BHumaHue! O6pasey, 3anoNHEHVA: npaBU/IbHbIA OTBET - OTMeHa oTBeTa -
b

YacTb 1. max. 60 6annoB
Ne a 6 B T Ne a 6 B T Ne a 6 B T Ne a 6 B T Ne a 6 B T
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2 14 26 38 50 ><
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4 16 28 40 X 52

5 17 29 41 53

6 18 30 42 54

7 19 31 43 55

8 20 32 44 56

9 21 yC 33 45 57
10 22 34 46 58
n 23 35 47 59
12 24 36 48 60

Yactb 2. max. 90 6annoB
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Pabouee mecTo Ne :

Wtoro 6annos  Jt5~
3A0AHUE
NPaKTUYeCcKOro Typa 3ak/to4nTe/IbHOro aTana
XXXI11 Bcepoccuiickoit onuMmnuabl LWKOMbHUKOB Mo 6uonorun 2017 .
r. YN1bAHOBCK
dU3NO0NOrNA PACTEHUIA

PN3INONOTMMYECKUWME MPOLECCHI MNP NMPOPACTAHVIN CEMAH
Ll,enb: oXapakTepusoBaTb npouecchbl, npouncxoadawme npu npopactaHun 3epHOBOK, B TOM 4ucne -
Y pasfiNyHbIX reHeTUYECKUX NNHWIA (COPTOB).

O6opyfnoBaHue: MPOpPOLLEHHbIE 3ePHOBKM nweHUybl (Triticum aestivum), Habyxiwive
3epHOBKW ABYX COPTOB KYKYypy3bl (Zea mays), Yawku etpu, 6puTBa, NoaaoH, 1% KONMOMAHbINA
pacTBOp Kpaxmana B Konbe, MepHbliA CTakaH, pacTBOp loja B NpoOMpKe, LWITaTUB, MepHas
nuneTtka, nanoyka AN pasMellnBaHUA pacTBopoB, Genag 6Gymara (BymMaxHble MONOTeHUA),
NMUHLET, NpenapoBasibHble UTbl, BUHOKYNApHasa nyna.

Xopa paboThbl:
1 W3 Konbbl B MepHbIA CTakaH Hanelite 25 Mn pacTBopa Kpaxmana. MepHOR nNuMeTKown
pob6aBbTe 2 MA pacTBopa loga. MNepemewainTte A0 NOSABAEHWS PaBHOMEPHON WMHTEHCWMBHOM
CUHENn OKpacku.

2. [lepeneinTe MONyYeHHbIA pacTBOpP B 4allkKy [leTpu. Yawky noctaBbTe Ha 6Genyw Gymary
Janblie ot cebs Tak, YToObl OHA He Mellana fanbHeiwen paboTe.

3. bputBoil paspexbTe BAOAb 3-4 MPOPOLLEHHBIX 3E€PHOBKM  MLIEHMULbI
(06bekT A). [MomecTuTe C MNOMOLLbD MNUHLETa paspesaHHble 3epHOBKMU
C OAHOro Kpas yawkmn MeTpu (Kak nMokasaHo Ha pUCyHKe cnpasa). Mpu 3TOM
3epPHOBKM LOMKHbI 6bITb NOMHOCTLIO MOKPbITbI PACTBOPOM.

Mocne atoro HE TPOTAVTE walwwky MeTpu, 4Tobbl pacTBop He nepemeluasncs!

4. Yepes 20 MWHYT OTMeTbTe W3MeHeHMe LBeTa pacTteopa. [purnacute NPOBEPANOLLErO,
4yToObl OTMETWUTb BalKW pe3ynbTaTbl (6€3 OTMETKW TMNpPOoBepalolWero pesynbtatel 6yayT/
cuntatbess HEAEMCTBUTENIbHBIMW. Bann 3a 3Ty 4acTb paGoTbl He BbICTaBNAETCS).

Ha6nogeHve: LBeT pacTBOpa BOKPYT 3ePHOBOK M3MEHUCSH C Ha
OTBETbTE Ha BOMpOCHl. Kkakomy cemeiicTBy oTHOCUTCS 06beKT A? X (0,5 6anna) »

O HaNMuMK Kakux DEPMEHTOB B MpopacTaloliMX 3epHOBKaX CBUAETENbCTBYIOT pe3y/bTaTbl NPoBeAeHHOro

onbITa? (igj Zly (0,5 6anna) I
Kakoit ropmoH BbipabaTtbiBaeTcs npu npopactaHun? ‘omnlLiw. AXn L (0,5 6anna) +
B KaKoii YacTy 3epHOBKM OH CUHTE3upyeTca? yC (0,5 6anna)
M3 KaKoit yacTn 3epHOBKM MPOUCXOAMUT €r0 Cekpeuns? Cy b.yCwu,/Hac. (0,5 6anna)
Ha Kakyl0 4acTb 3epHOBKM BO3[E/CTBYEeT 3TOT OPMOH? (Mocfie BO3AeiCTBUSI BbIAENATCA (DEPMEHTBI,
KOTOpbI€ Bbl 0GHAPYXWU/IN B ONbITE) W-Y - ~<cl(0,5 6anna)”
Ha Kakyto 4acTb 3epHOBKU AEiCTBYIOT BblaenuBLUnecs hepmeHTsI? C.t/j/.c 6anna)
Kakve BellecTsa 06pasyoTca npu AeicTeun aTnx pepMeHToB? /U, &Oune (0,5 6anna)

5. Bo3bmute aBe Habyxwume 3epHOBKM KYKYypy3bl pasHbiXx cojpToB (06bekTel B n B). C
NOMOLLbI0 GPUTBLI CAenaiTe NPOAONbHLIN pa3pe3 060MX NA0A0B TaK, YTOObI Ha cpe3e Obln
OLHOBPEMEHHO BWAHbI W MOYe4yKa, W 3apOofbllleBblli KOpewok. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO Nyny.



6.

- f!

10.

/
11.

12.

O6paboTalite cpe3bl 06eMx 3epHOBOK pacTBOpOM iopa. lMpurnacnte NPOBEPSIIOLLETO,
4yTOObI OH OLLeHWU/ Bally TEXHUKY paboTel (2 6anna). /| £

CphenaiiTe BbIBOAbI O cOfepXaHuu Kpaxmana B o6pasue bus obpasue B.

CogepxaHue Kpaxmana Bbille B o6pasue (0,25 6anna). Aaa NPOMbIWIEHHOTO W3rOTOBMEHMUS
KOHCEPBUPOBAHHOWN Cnafkon KyKypy3bl 6onee npurogeH obpasel, (0,25 6anna).

Kakue nameHeHns MOryT NpuBeCTU K (heHOTMNY, Habnwgarouemyca y obpasua B (o6seante
npaBubHblE OTBETHI) (CyMMapHO 3 6anna)-.

m (Ja / Wdr) CHuxXeHne npoyHOCTM okononnogHvka, m (a / HeT) CHuXeHne akTMBHOCTWU Kpaxma-
passeTBnsowero cepmeHTta; m (Ja / HeT)"CHmxeHne cuHTE3a 3TUNEHa nNpu CO3peBaHMUY;
m (fla / MeT) CHUXeHNe NOCTYNNEHUs caxaposbl OT 3eN&HbIX NCTLEB K PA3BUBAIOLLMMCS 3ePHOBKAM;
m([a / HeT) MNMoBbiweHne cekpeunn amunasol; m(Ja / *YBenmuyeHmne 6MOCUHTE3A 3€aKCaAHTUHA.

Onupasicb Ha cAenaHHble Cpe3bl, 3apuUCyinTe CTPOEHWE 3epPHOBKM KyKypy3bl. CoefuHuTe
yKaszaTeNlbHbIMW CTpenKaMy Ha3BaHWA COOTBETCTBYHLWMX CTPYKTYP M UX M306paKeHMe Ha
pucyHke (cymmapHo 6,5 6annos).

OKo/10NN04HUK
(nepukapn) * LiBeTkoBas vellys

Wutok T- * AneiipoHOBGIi
cnoi —
Apunnyc e
KpaxmanucTtblii
Koneopwusa ¢ sHAocnepM —

rMNoOKOTUMb * lMoueuka
—  Kopewok / * ONUKOTUIb

CeMeHHasi Koxypa «C * Koneontnnb

. ™ ' f
OTBeTbTe Ha BOMPOCHI (CYMMapHO 2 6anna). YkaxuTe NAOWAHOCTL KNeTOK: WuUTka _21;
aneiipoHoBOro cnosi 2 N\ KPaXManUCTOro aHAoCNepMa , J1;, OKOMONAoAHMKA 7 . 1.

M3 kakoii CTPYKTYpbl 3€pHOBKM pa3BUBaETCSl OpraH MPOPOCTKa, yKkasaHHbIi Ha pUCyHke cTpenkoiin /

nn*&bkXL. Kakoil TUN KOpHeBOI cUCTEeMbl Y NPOPOCTKA KYKYpPY3bl?® —

JonycTtum, uto reHoTun o6bekTa b - DD FF kK LL tt, a reHoTun o6bekTa B - ddffK K Utt.
Bbl HaHOCUTE NbINbLY 06beKTa b Ha pbinble 06bekTa B. Mpueeaunte reHotunsl (S 1 6ann):

a) 3apojblLuei o L/-H~ ;06)3HgocnepmoB 3epHOBOK ) J1 \L A
YKaXute reHOTUNbI, €C/IN XXeHCKUM pofuTesiem Obln 060beKT B, @ MyXCKUM - 00be:
B) 3apoabiwen Qj-Zz~""~t CJ/ AN . T) 3HpocnepmoB 3epHOBOK O

MpegnonoXummM, Y4To 3a NPU3HaK «MOPLYUHUCTbIE 3ePHOBKW» OTBeYaloT fABa HE CLENNEHHbIX
reHa - D un F. [ina nposBneHns npu3Haka MOPLMUHNUCTOCTU JOCTAaTOUYHO, YTOObI 3HAOCMHEPM
nonyynn nnbo TONbKO peueccuBHble annenn d, nMbo TONbKO peleccusBHble annenn /
(ABOVHbIE MYTaHTbl TakKXKe MoOpLMHUCTbIE). Kaknum 6yfeT pacuiensieHne cpeiu 3epHOBOK BO
BTOPOM MOKO/MEHUM OT CKpeuimBaHus, ykazaHHoOro B n. 11 ($ 06bekT b X S 06bekT B)?

OTBET,I-I rnagKux 3epHOBOK: _b_ MOPLUMHUCTLIX 3epHOBOK (7 Gann).



NTOIO: < U 1 wnorP V/ ~
Homep pabouyero mecrta /4

3agaHusa NpakKTM4YecKoro Typa 3akn4unTenbHoro atana XXXII1 Bcepoccuiickoin onmmnnaabl WKOAbHUKOB MO
6uonorumn. 2017 r. r. Y nbsiHoBCK. 11 Knacc

BNOJIOIMNA PASBUNTUNA XXNBOTHbIX

[oporue yyacTHuKu!
Ha BbinonHeHue 3aganus Bam oTeoanTcst 50 MUHYT. O6paTuTe BHAMAHWE: 3alaHne COCTONT M3 ABYX YacTel.
pamMoTHO pacnpefenMTe BPeMS Ha BbINONHEHWE KaXK o YacTun! MakcumanbHOe KONMYeCTBO TeXHMYeCKnx 6annos - 120.
Mpwu BblYKUCNEHUM MTOrOBOrO 6anna, NonyyeHHas cymma 6ygeT pasfeneHa Ha wecTb. MakcumanbHOe KOIM4ecTBO
nTorosbix 6annos - 20.

O6opygoBaHWe U maTepuaibl:

Mukpockon
MukponpenapaTtbl CTaAnil 3IMOPUOHANBLHOIO Pa3BUTUS Pa3IMUHbIX XXUBOTHbLIX, 0603HAYEHHbIe Ludpamu.

Yawkun MeTpu, cogepxxalyme XXnBble Haynanycbl apTemuin (A), a Takxke (OMKCMpPOBaHHbIe 06pasLibl B3pOC/bIX paykos (Bb),
NIMYNHOK AaHno (B) n manbkos gaHuno ().

Habop uBeTHbIX KapaHaallei (KpacHbIiA, CUHWIA, 3eNeHblit)

[MacTepoBcKaa nuneTka Ha 1 mn.

MoKpoBHOE 1 NpefMeTHOE CTeKNa A8 NPUroTOBNEHWS Npenapara HaynanycoB apTemMuii.

3agaHue 1. CTpoeHMe sMbBpMOHaNbHbIX CTaAnii pa3BUTUS XUBOTHbIX. (48 BAJTZIOB)

MpuMepHoe BpeMsl, 3aTpauMBaemMoe Ha BbINoNHeHWe 3a4aHus - 20 MUHY T,

lnaH CTpoeHMS MHOTOK/ETOYHOIO OpraHM3Ma onpeenseTcsa Ha Haya/lbHbIX 3Tanax passutusa. MNpu aTom pa3H006pa3|/|e
I'IyTBI7I Pa3BUTNA MHOTOK/IETOYHbIX XXNBOTHbIX cnocobHo nopasnTb Camoe CMeioe BOO6pa)KEHVI€. B aTom 3agaHun Bam
npegnaraetca pa306paTbCF| CO CTpoeHnem 3M6pI/IOHOB MHOTOKNETOYHbIX XXUBOTHbIX.

3apaHue 1.1, (32 6anna)
Vcnonb3yst MUKPOCKON, UccnenyiiTe NpesnoXeHHble Bam npenapaTtsl SM6pMOHANbHbIX CTaANA Pa3sBUTUS XXUBOTHBIX.
BnuwunTe B Tabnmuy HoMep aHanM3MpyeMoro npenapara. octapaiiTecb onpefennTb CUCTEMATUYECKOE MOMOXKEHWE
opraHusma v cTafguio pasBuTus. 3anonHuTte Tabnuyy 1

Homep npenapata 10

Cuctemartuueckoe
MosIoXKeHne opraHnsma
(Tvn/knacc)

CTagus aMGPUOHaNLHOTO
pasuTus 1- 14

OCHOBHbIe CTPYKTYpbI
3aM6proHa, Habngaemble . R
Ha 3TOl CTagumn pas3BUTUS OIM&TfiD jAIZ b L

Bbreul CET



3agaHue 1.2. (16 6annos)
Ha pucyHke 1 cxemMaTMYHO M306paXkeHbl MOMepeyHble CPesbl IMBPMOHOB ABYX MNO3BOHOYHBIX >XMBOTHbLIX. Mcnonb3ys

LIBETHble KapaHAallu, 3aKpacbTe CTPYKTYpbl, C(HOPMUPOBAHHbIE Pa3fMYHbIMK 3apoAbllleBbIMU AUCTKamMu. O603HaubTE Ha
KaXX0M pPUCYHKe LLeNOMUYeCKYo NOM0CTb, UCMOMb3ys 3HaK «3Be3fouka» (*)
PNCYHOK 1
JKTOfepMa
(KpacHblIit)

Me3ogepma
(cuHnin)

JHTOAEpPMA
(3eneHblit)

Llenom (*)

3agaHue 2. NMocTambproHanbHble CTagnun pPasBUTUSA XXUBOTHbIX. (72 BAJINIA)

MpumepHOe BpemMsi, 3aTPayunNBaeMoe Ha BbINONHEHNE 3a4aHNs - 20 MUHYT.

Pa3BuUTrE MHOTMX XXUBOTHbIX MOCAE BbINYM/IEHNS U3 AliLa NpoTekaeT ¢ MeTamopdo3om. Mpu 3ToM MacliTab
npeobpa3oBaHUii, NPONCXOAALLMX B X04e MeTaMopdo3a, MOXeT 3HaYuTeNbHO BapbupoBaTh. B faHHOM 3ajaHun Bam
npeanaraeTca U3yunTb CTPOEHME PaHHUX CTafAWin Pa3BUTUA ABYX XXMBOTHbIX: AaHNo pepno (Brachydanio rerio) n aptemum
(Artemia salina). Ha Bawem pa6oyem cTone B Yalikax [eTpyu HaxoasTcsa XuBble Haynanmycbl aptemuin (A), a Takxe
(hMKCMpOBaHHble 06pa3Libl B3poCabiX payvkoB (B), N(M4MHOK faHno (B) n manbkoB gaHuo (). Takke Ha Bawem cTone nexuT
PUCYHOK, CXeMaTUYHO M306paXxkaloL il CTpOeHWe B3pOCNOl apTeMum. TulaTeNbHO N3y4nTe MpesioXKeHHble 06beKTbl. s
TOro, Y4T06bl MPUroTOBUTL 06paseL, A, BO3bMUTE MUMETKOW HEMHOIO BOAbI C HAYN/MycaMu M NOMeCcTUTe Ha NpeiMeTHOe
CTekno. HakpoiiTe ob6paseL, MOKPOBHLIM CTEK/IOM, MOC/E Yero NpucTynaiiTe K MUKPOCKOMMpoBaHuio. OCTOPOXHO: BoAa C
Haynamycamm cofep>XXuT MOpPCKyto conb! CTapaiiTech n3beraTb nonagaHns BOAbl B ONTUYECKYIO CUCTEMY MUKpockona!
Mocne paboThbl TWaTeNbHO NPOTPUTE NpeAMETHOE CTeKO candeTkoi! He BbIHMMAaNTe 13 Yallek MeTpu obpasuybl b, B
! O6bpaTnTe BHUMaHMe: AN TOr0, YTOObI pa3IMYMTb HEKOTOPbLIE NMPO3payHble AeTaan 06bLeKTOB, YMEHbLUMTE MOTOK CBETa,
3aKpblIB AnagparMmy KOHAeHCcopa MUKPOCKOMa.

3apaHue 2.1. (32 6anna)
M3yunTe npenapatbl, UCMONb3Ys GUHOKYNSAPHbIA MUKPOCKOM, OTBETbTE Ha BOMPOCHI W 3anoHUTe Tabnuuy 2 B UCTe
OTBETOB.



HasBaHue CTPYKTypbl

["nasa

XKabepHas wenb
XKenTouHbIi MeLwokK
AMHUNOH

CermeHTupoBaHHas
MYyCKynatypa
MnaBaTenbHbINA Ny3bIpb
O60c06eHHbIN
NNaBHUK
MenaHouuThl

3agaHue 2.2.

JInunHka  paHuo
ONI0A0TBOPEHMSA)

npucyTCTBYeT

y

Sy

XBOCTOBOW

><

(48 yacoe nocne Manek pgaHumo (ogHa  Hegens
0N0A40TBOPEHUS)
oTCyTCTBYET npucyTCcTBYET oTCcyTCTBYET
Yy
y
y
X Y
><
><-4 X"
X
X

nocne

| (16 6annoB)

Hue NpuBefeH pag yTBEePXAeHWIA, KacaloWuxcs 0cO6eHHOCTel MHANBMAYANBHOTO PasBUTUS U3yUYaeMblX Bamu
opraHuamoB. OTMeTbTe B INCTE OTBETOB, KaKne YTBEPXKAEHUS ABNAIOTCS BEPHLIMM, & Kakue - HeT.

A - KonnyecTBo KOHeYHOCTel B npouecce pa3suTua Artemia salina ysennunsaetcs.
B - KonnuecTBo poToBbIX KOHEUYHOCTeN (MaHANGYNbI U MaKcunnbl) y Artemia salina He n3meHseTcs.
B - Mocne BbINynAeHWs U3 AiiLa 40 JOCTUXKEHUS HeflelbHOro Bo3pacTa Brahydanio rerio 3HauMTenbHO yBeIMUMBaeTCA B

pasmepe.

I - Bce KOHeYHOCTM Haynnuyca Artemia salina AByBeTBUCTbIE.

[ - Bce cermeHThl Tena B3pocnoit Artemia salina HecyT KOHEUHOCTW.

E - MurmeHTHblE KNeTKM y Brahydanio rerio cogepxartcs ToNbKO B anugepmuce.

X - lnunHka Brahydanio rerio BegeT akTVBHbI 06pa3 XXU3HW, NnaBas B TONLE BOAbI.
3 —JlnunHkn Brahydanio rerio He nuTaeTcs.

YTBepxaeHue
BepHoe

HeBepHoe

3agaHue 2.3. £

A b B

r il E X 3

yc y

(12 6annoB.)

Kakune cobbiTus, npouncxoadauine B Xxoage I'IOCT3M6pVIOHaI'IbHOFO Pa3BnUTUA apTeMnit, He UMEKT aHa10lroB y ,anVIO?

S

0]



3apgaHue 2.4.  ( (12 6annoB)

[laHno-pepmo - He TONbKO MOMY/SPHAsA cpean HauMHAKOLWMX aKBAapMYMUCTOB pblba, HO N U3NK06AEHHbIA 06bEKT
“ccnefoBaHNin 6MONOrUM pasBnTMS. JIErKOCTb COAEPXXaHUs U NPOCTOTa HabMOAEHNS paHHUX CTafuil pasBMTMS NO3BONAIOT
NpoAeNbIBaTh CamMble PasHO06pasHble TeHeTUYeCKe MCCNeA0BaHus C UCMONb30BaHMEM faHKo. Tak, uccnegoBatenu u3
yHuBepcuTeTa MPUHCTOHA NOMYYUIN AaHWNO C MyTaLUsMU TeHa, KOAUPYIOLWEero 6ef0oK NofuLMCTIH 2 -
KanbLunii-aKTUBMPYEMbIiA HecneundnYHbIA KaTUOHHBIN KaHan, MyTaHTbl t€321 cofepykaT TOYeUYHY0 3aMeHY OfHOI
aMWUHOKWCNOTbI BO BHYTPUKNETOUYHOI YacTy KaHana, B TO BPeMsi Kak MyTaHTbl pkd2 cofepyxaT HOHCEHC MyTaLmio,
MPVBOASLLYI0 K 06pa3oBaHN0 MOMHOCTbIO HeYHKLMOHA/IbHO YKOPOUYEHHOW MonunenTuaHoi uenoukun. Wccnegosatenu
npeAnonaranm, YTo AaHHbIe MyTalUWMM MOTYT OKa3blBaTb ONpefeneHHble adeKTbl Ha pa3BUTHe MO3ra jaH1o pepuo. Ha
PUCYHKE HKe NMokasaHbl MpenapaTbl MOMNepeyHbiX CPE30B FON0BbI IMUMHOK aHMO: 06pa3el] AUKOTo TUMA, a TakXKe MyTaHTbl
tc321 v pkd2. Mi3yumTe 3TOT PUCYHOK U OTBETHTE Ha BOMPOCHI K HEMY.

MyTauua  [uknin Tvin tc321

deHoTUN

Kakoe BNusiHWe Ha pasBUTUE OKasbiBaeT MyTauums tc321?

Tliabwy&un H 11 >~ a £ e u” MmKin Nalduw c Touwr,

tw w

Kakoe BNUsiHWE Ha pasBuUTUE OKa3biBaeT MyTauus pkd2?

>Kenaem Bam ygauu!
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SAAAHNA
NpaKTU4YecKoro Typa 3akniwunTenbHoro atana XXXII1 Bcepoccuiickoi
onnMmnuagbl WKOMAbHUKOB No 6uonorun. 2016-17 yy. rog. 11 knacc

BNOXNMIUA
OnpegeneHne akTUBHOCTM amunasbl CAOHbI METOLOM MocnefoBaTeNIbHbIX pasBefeHWni
(no Bonbremyty)

PeakTBbl ¥ 060pyjoBaHue: AUCTUINMPOBAHHas BOja B nNnacTukoBoi uvawke (50 mn) and
NMPUroTOB/IEHNA pacTBOpa amunasbl CAHOHbI (TOTOBUTCA B XOAE 3KCMEpPUMEHTA), AUCTUINMPOBAHHAA BOAa,
0,1% pacteop NaCl, 0,1% pacTBop Kpaxmana, 20 nycTblX NPOBUPOK B LITATUBE, aBTOMATUYeCKas NUMETKa,
HaKOHeYHWKW, pacTeop J10rona B KanenbHuLe.

Xopa pa6oTbl: lMpoHymepyiiTe 2 paga no 10 npobupok B Kaxaom (1-10 m 11-20) n Hanelite B
npobupkmn Ne2-10 B pagy 1-10 no 4 Mn AUCTUNNIMPOBAHHOW BOAbl M B Npo6upku Nel2-20 B pagy 11-20 no 4
mn pactsopa NaCl. HabepuTe B poT ANCTUNIMPOBAHHOW BOAbI U3 NNACTMKOBOWN YallKu, NPONonowmuTe poT B
TeyeHue NPUMepPHO 1 MUHYTbI U cobepuTe MOMYyUYeHHbI pacTBOP aMunasbl B Ty XK€ MMaCTUKOBYH YallKy.
CuunTalite, 4TO B MOSIYYEHHOM pacTBOpe cntoHa passegeHa B 10 pa3 (pasBefeHue 1:10). BHecuTe B
npo6bupkn Nel n Ne2 no 4 M/ MONYYEHHOrOo pacTBopa amwusasbl. TuiaTeflbHO MepemMellaiTe COAepXUMOoe
npo6bupkn Ne2 n nepeHecute M3 Heé 4 Mn B Npobupky Ne3, TulaTeNbHO MepemellaiiTe COAEePXUMOe W
nepeHecute u3 Heé 4 mn B npobupky Ned w 1.4. fo npobupku NelO. M3 npobupkm NelO mnocne
nepemMellnBaHNs BbleinTe 4 Mn pacTBopa. CMeHMTe HAKOHEYHWK Ha NUMeTKe W npojenante Ty e
npoueaypy ¢ psagom npobupok 11-20. CMeHMTe HaKOHEYHWK Ha nuneTke 1 gobaBbTe BO BCe NPO6MpPKM no 2
M pacTBopa Kpaxmana. HauHuTe ¢ npobupok NelO0 wu 20, nepemelialite, 3aTeM Ao0b6aBbTe Kpaxman B
npobupkn Ne9 u 19, nepemewanTe, U T.4. f0 npo6upok Nel u 11. MpouHKybupyiTe nNpobupkn npu
KOMHaTHOM TemnepaType 5 MUHYT. Mocne 5 MUHYT NHKY6auun ao6aebTe B Npo6upkn Ne 10 1 20 no 1 kanne
pacTBopa Jltorons, nepemellainTe, 3aTeM fAobaBbTe no 1 kanne pactBopa Jltorona B npobupkn Ne9 n 19,
nepemewarite, n T.4. 40 npobupok Nel m 11. BHecuTe pesynbTaTbl B Tabnuuy. BHecuTe B Tabnuuy
KOHEUHbIle 3HaYeHNs pa3BefleHns CMOHbI B MHKYbOaLMOHHOI cmecn (pasBedeHue 1:XX).

3agaHue 1 (10 6anno). 3anonHnTe Tabnnuy 1 BHecuTe B Heé pe3ynbTaTbl sKcnepumeHTa (OKpacka:

« + » - CUHASA, « +/- » - hnoNeToBasd, « - » - HET OKpaLLUNBaHUS). ( ) £V

Ne npobupku 1 2 3 4 U ) 6 7 8 9 10
PasBefeHne CNOHbI ( % \ ( -tyo ) {8 Ho - 1220 i 2\ro
Okpacka: — = — - \[F \ " —+ ;
Ne npo6upku 11 12 13 14 15 . 17 18 19 20
PasBefeHune CNIOHbI

r. <o /mty 0 \Vi}ro u . 1 .s 60 >'.5110
Okpacka: - _ - y c .

3agaHue 2 (5 6annoB). PaccumTaiTe, ckonbko munannutpoB 0,1% pacTBopa Kpaxmana MO/HOCTbIO
pacwennt 1 Mn Hepa3BefeHHOW CMtOHbI 32 5 MUHYT? TMOMHLIM cUMTaeTCA paclyensieHne Kpaxmana B TOM
Npo6upke, B KOTOPOW MOMHOCTbLI OTCYTCTBYET CMHEe/(PMONeTOBOE OKpaLluBaHue.,
B otcytctene NaCl . mMn Hepa3BefeHHON CAOHbI MOMHOCTbIO paclwenuT Kpaxman B , « o M
0,1% pacTtBOpa 3a 5 MUHYT b
B npucytcteum NaCl 1 mn HepassefjleHHON CNIOHbI MONHOCTLIO pacuiennT Kpaxman B '?) 2. O MR
0,1% pacTteopa 3a 5 MUHYT
3agaHue 3 (5 6annos). PaccumTalite yaenbHY aKTMBHOCTb amMuiasbl CAKOHbI B MKMOJIb MasibTO3bl/MUH Ha

1 MmN Hepa3BefeHHON CNOHbI B Bawem onbiTe. A

MonekynapHaa mMacca ManbTo3bl paBHa  yTp (N ° r -

B otcyTtcTtBume NaCl akTMBHOCTb aMunasbl cOCTaBNAeT 02-— MKMO/Ib ManbTO3bl/MWH
Ha 1 MmN Hepa3BeLeHHON COHbI

B npucytctBum NaCl akTMBHOCTb ammnasbl COCTaBAAeT MKMO/Ib MafibTO3bl/MUH

Ha 1Mn Hepa3BefeHHON CNLOHBI



MTEHETWMKA. 11 knacc. INCT OTBETOB
Wwnpp # -JI-fZ- Cymma bannos_
-1-1

-f 1.2 oLl >k /ln ION4P 3y y

-f 1-4 j\)Hfipd/Ad&flez /wlpvUslin ;$ £? M M UM /p [Y '& )riiinc&/c> ¢

I 1.5 Antennapedia "MduJCfiL Aos/M HA 7/)Ic)E.

Ultrabithorax Y JfaQ
1.6 cs& JeeAP &y
1.7 AM tlce**-Ce
~ 1 . 8 CjNe4&E* TtCno'j
+1.9 Skah B aw s ZEUC  mNeLLIOTr *CWVK/O
"y v LWce<
1.10 TpjA. AbLU nY XNAgAs6ry dq&LLI€I\/I®: 7£faP ¢ 3& W K T&U & #(luv>t£ "OX-
f6 0,3 Banna 3a Ka>Kblii NpaBuiibHbIA 0TBET. B cymme 5 6annos.
2.
leH bicoid fushi tarazu hunchback knirps nanos
XPi~&
Pasmep MPHK, bal 4 23X2 A 1
Hykn. (0,2 6.) 2/&c> 1
Pasmep 6enka,
a. k-1. (0,2 6.) 333 - °,1
Yucno 3K-
30H0B (0,3 6.) 3 - ZI' T 4 - 2 - s f 0.6
Tun myTaumu _ -~ + USSR IUMS?.
(0,3 6) LLlrlU%jbrfES X LlyMﬂACAI/Iﬂ, (%tg /,>
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alp f A - W*2tx 2_
pGumaM . . c/IL™ Umuiz
. 3nCk"pJ/AdoOi +
t I~ blcP

MoBnuaetr nn ° s o -
MYTALS Ha A aALL n bIMANT( ia& j 'k 4

yrai oTmMsc ~b blwHopc/foY
dyHkumio rena T-H. % t-n mm q 6 LXfNC
" nouemy? dyy/LM L nn vim M #*' &N
(0,56.)

NY A wltfui
\SIVAMNA

Mo 2 6anna 3a KaXK/plii NpaBUNbLHO OXapakTepu3oBaHHbIii reH. B cymme 10 6annos.

3. Ans pelueHns 3aaaHnst 3 UCNoNb3yiiTe 06pPaTHYH CTOPOHY NUCTa.
5 6annoB 3a NoJHOE peLeHue.

Ypaumn Ha gpyrux cTaHumsx npakTuyeckoro Typa Onnmnuagbl!



T

T'chy



