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W KO/IbHUKOB MO 6uonoruu, r. YNnbaHoBCK - 2017 T.
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Wngp /I~ IK-"04
Paboyee mecto No Y

WToro 6annos /u b

Yy SALAHUVE
NPaKTUYeCKOro Typa 3aK/N4YnTeNbHOro aTana
XXXI111 Bcepoccuinckoi onumnunagbl WKOAbHUKOB No 6uonornumn 2017 r.
r. YIbSHOBCK
dU3NOMOTNA PACTEHINIA

PN3INONTOTMMYECKWME MNMPOUECCHI MNPV MPOPACTAHNWN CEMAH
Llens: oxapaktepu3oBaTb NpOLECcChl, npoucxogdawme npu npopactaHuy 3epHOBOK, B TOM uucrne -
Y pas3NNyHbIX reHeTUYECKUX JIMHWIA (COPTOB).

Ob6opypoBaHuMe: MPOpPOLLEHHbIE 3epHOBKM nuweHuubl (Triticum aestivum), Habyxwiue
3ePHOBKM [1ByX COPTOB KYKYpY3bl (Zea mays), Yawku Metpu, 6pnuTtBa, NOLA0H, 1% KONNOUAHBIN
pacTBOp Kpaxmana B KonbGe, MepHbIiAi CTakaH, pacTBOp iofa B NpobupKe, WTaTUB, MepHas
nuneTka, Majoyka Ans pasMellnBaHMA pacTBOpoB, Oenag 6ymara (6yMadkHble MONOTEHUA),
MUHLET, NpenapoBasibHble Urbl, BUHOKYNApPHAA nyna.

Xop paboThbl:
1. W3 Konbbl B MepHbI CTakaH Haneiite 25 M pacTBopa Kpaxmana. MepHOW nNuNeTKoin

Jo6aBbTe 2 M/ pacTBopa ioga. lMepemellarite A0 NOSIBAEHUS PaBHOMEPHO WHTEHCUBHOW
CUHeW OKpacKu.

2. [lepeneiiTe NONy4YeHHbI pacTBOp B 4vallkKy [eTpu. Yawky nocTaBbTe Ha 6enyt Gymary
Janblie oT cebs Tak, 4To6bl OHAa He Mellana fanbHenwen pabore.

3. bputBoli paspexbTe BAOMAb 3-4 NPOPOLLEHHbIX 3€PHOBKM  MLUEHULbI
(obbekT A). TloMecTuTe C MOMOLLbK MWUHLETA paspesaHHble 3epHOBKMU
C OLHOr0 Kpas yawkwn MeTpn (Kak nMokasaHo Ha pUCyHKe cnpasa). Mpu 3TOM
3ePHOBKMN LO/MKHbI 6bITb MOIHOCTLIO MOKPbITLI PACTBOPOM.

Mocne atoro HE TPOTANTE yalwky MeTpu, 4ToObLI pacTBOpP He Nepemeruanca!

4. Yepes 20 MUHYT OTMeTbTe W3MEHeHMe UBeTa pactsopa. [lpurnacute MNpPoOBepAlOLLero,
4yToObl OTMETUTb Bawwu pe3ynbTatbl (6€3 OTMETKM MNPOBEPAIOLLEro pe3ynbTaTbl OygyT
cuntatbcs HEAEMCTBUTENbHBIMMW. Bann 3a 3Ty yacTb paboThl He BbICTaBNAETCA).

Hab6noaeHve: LLBET pacTBOpa BOKPYT 3epHOBOK u3MeHusca ¢ CMamb"o Ha
OTBeTbTE Ha BOMPOCHI. K KAaKoMy CeMelicTBY OTHOCUTCSI 06BEKT A? (0,5 6anna)

O Ha/Muun Kaknx PepMEHTOB B NpOpacTaloLLMX 3epHOBKax CBUAETENLCTBYIOT pe3ysbTaTbl NPOBeEHHOro
onbiTa? a./1un

Kakoii ropMoH Bbipa6aTbiBaeTcsi Npu NpopacTaHnmn? 0,5 6anna)

B kakoii yacTtn 3epHoBku oH cuHTesupyetcs?  \CofjLua-9\C (0,5 6anna)

/13 KaKoii YacTn 3epHOBKU MPOVICXOAUT EI0 CEKPELUS? (0,5 6anna)

Ha kakyto 4acTb 3epHOBKM BO3AeiCTBYeT 3TOT FrOpMOH? (Mocne BO3AEWCTBUS BbiAENSTCA (DEPMEHTI,
KOTOpbIE Bbl 0GHAPYXMW/IN B OMbITE) (0,5 6anna)

Ha Kakylo 4acTb 3€pHOBKM AENCTBYIOT BblAe/mBLUMECS DEPMEHTLI? 3 (0,5 6anna) <

Kakve BellecTBa o6pasytoTcs npu aeicteum atux cpepmertoB? \X \jo\uxj.1ly\o ~ " A L wnay Mn

5. Bosbmnute gBe Habyxuwume 3epHOBKM KYKypy3bl pasHbiXx copToB (06bektol b n B). C
NMOMOLLbI OpUTBLI cAenariTe NPOAONbHbLINA pa3pe3 060MX NN0A0B Tak, YTOObI Ha cpese 6bln
OLHOBPEMEHHO BWUAHbI M TMNOYeYKa, W 3apOAbILIEBbIA KOpewoK. PaccMmoTpute cpe3 B
OVHOKYNAPHYO Nyny.



6. Oo6paboTalite cpe3bl 06eumx 3epHOBOK pacTBOpPOM iogda. lMpurnacute MNpoOBepstOLLEro,
4yTOObI OH OLEHWN Ballly TEXHMUKY paboThkl (2 6anna).

7. Cpenalite BbIBOAbI O cOfepXaHuu Kpaxmana B obpasue bun B ob6pasuye B.

CofiepxaHue kpaxmana Bbille B 06pasie -b (0,25 6anna). Ana NPOMbILLIIEHHOTO W3rOTOB/EHNS
KOHCEPBMPOBAaHHOW criagkoli Kykypy3bl 6o5iee npurogeH obpasey, b (0,25 6anna).

8. Kakue nameHeHus MOryT NpuMBecTu K heHOTMNY, Habnwgarouemycs y obpasua B (o6seante
npaBubHblE 0TBeTbI) (CymMapHo 3 6anna)'.

m ([Ja /(He”™ CHwkeHue npoyHOCTU OKosonsiogHvka; m (da / CHWXeHne akTMBHOCTU Kpaxmasi-
passeTendowero depventa; m (Ja / (Hej)' CHuxeHne cuHTE3a 3TWieHa Mpu CO3peBaHuu;

A
Y- m<© / HeT) CHWXeHMe NOCTYM/IeHNs caxapo3bl OT 3eéHbIX JIMCTbEB K Pa3BMBaIOLLMMCH 3ePHOBKaM;
[ HeT) MoBbiweHne cekpeuyn amunasbl; ¢ (Ja /£1le”rYBennyeHne 6rocnHTe3a 3eakcaHTuHa.
. nupascb H NaHHbI bl, NUCyinTe CTPOEHU HOBKWN KYyK bl. NHUT
9. Onwupadcb Ha cpena € cpesbl, 3apucynTe CTPOEHUe 3epHOo 3bl. Coe e
yKasaTe/ibHbIMW CTPe/IKaMn Ha3BaHUS COOTBETCTBYHOLWMX CTPYKTYpP U UX M306paxeHue Ha
pucyHke (cymmapHo 6,5 6annos).
OkononiogHuk
(nepukapn) e LiBeTKkoBas veLlys
LmToK AnelipoHoBbIli
cnom
Apwvnnyc
KpaxmanmcTbii
Koneopusa aHzoCcnepm o f
FMNOKOTW/b Moueuka —
—V  Kopewok * OnukoTWIb r*
CeMeHHas Koxypa * Koneontunb
10. OTBeTbTe HA BoOMpoChl (CymmapHo 2 6anna). Ykaxute MAOMAHOCTb KMNeToK: wpTka 2. Ji;
aneiipoHoBoro cnos 0 ft; kpaxmanucToro aHgocnepma [ n; okononnogHuka 2. n. f LU

/13 Kakoil CTpYKTYpbl 3€pHOBKU Pa3BMBAETCS OpraH NPOPOCTKA, YKa3aHHbIA Ha PUCYHKE CTPEsKoii?
\nnanii”o!lC -~ Kakoli TUN KOPHEBOI CUCTEMbI Y MPOPOCTKA KyKypy3bl? CT'th

11. JonycTuM, uTo reHoTun obbvekTta b - DD FF KK LL tt, a reHoTun o6bekTa B - ddff KK Itt.
Bbl HaHOCKTE NblNbLy 06beKTa b Ha pbinble 06bekTa B. MpueeanTte reHotunsl (E 1 6ann):

a) 3apoabiwenn pary left Ll lt 6) s3HAOCMEPMOB 3€PHOBOK LW ffj T /' M ™

YKaXunTe reHOTUNbI, eC/IN XXEHCKUM poauTenem 6bin 06beKT B, @ MyXXCKUM - 06beKT B.

B) sapogbiwert L K LU K ) 3HA0CMNEPMOB 3ePHOBOK Pl_l_lI [bJZJLMLLttH

12. MpeanonoXunm, 4To 3a NPU3HAK «MOPLLUHUCTbIE 3ePHOBKN» OTBEYalOT ABa He CLemnfieHHbIX
reHa - D n F. ns nposiBneHns npmsHaka MOPLUHUCTOCTU AOCTATOYHO, YTOObI 3HLOCNEPM
nonyymn nnbo TOMbKO peueccuBHble annenu d, nubo TONbKO peueccuBHble annenun /
(4BOVIHbIE MYTaHTbl TakXe MOpPLWUHUCTBIE). Kaknm OyfeT pacuienneHune cpeiu 3epHOBOK BO
BTOPOM MOKO/IEHUM OT CKpelmBaHms, yKasaHHoro B n. 11 ($ 06bekT b X S 06bekT B)?

I Mnax Id - "|1- MWF/K& - _ » $nno
< 4 1 ‘

G b ft (b
OTBeT: rNajKnux 3epHOBOK: MOPLLMHUCTLIX 3€PHOBOK (7 6ann).
*— N ma il
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Homep paGoyero mecTa

3agaHns NPaKTUYECKOro Typa 3akntunTenbHoro atana XXXIII Bcepoccninickon onumnuagbl WKObHUKOB MO
6uonorunun. 2017 r. r. YbAHOBCK. 11 Knacc

BNOJTIOTNA PA3BUTUNA XKXNBOTHBLIX

[oporue yyacTHuUKu!
Ha BbinonHeHue 3aganua Bam oTeoguTca 50 MUHYT. O6paTunTe BHUMaHWE: 3afiaHne COCTOUT W3 ABYX YacTeil.
pamMOTHO pacnpeAenMTe BPEMS Ha BbINOAHEHME KaXK ol YacTu! MakcrManbHOe KONMYecTBO TEXHUYeCKNX 6annos - 120.
Mpw BblYMCNEHUM MTOroBOro 6anna, noayyeHHas cymma 6yaeT pasgeneHa Ha WecTb. MakcuManbHOe KOAMYecTBO
MTOroBsbIx 6annos - 20.

O6opyaoBaHue 1 MaTepuasbl:

Mukpockon

MukponpenapaTtbl CTagnii SMOPUOHANLEHOTO Pa3BUTUA Pa3IMYHbIX XXMBOTHbIX, 0603HaUYeHHbIe Lupamu.

Yawuku MeTpu, cogepxallme XXnBble Haynanycol aptemmin (A), a Takxke hMKCMpOoBaHHbIe 06pa3Libl B3pOC/bIX paykoB (B),
NINYNHOK aaHuno (B) n manbkos gaHuo ().

Habop uBeTHbIX KapaHAallein (KpacHbIin, CUHWIA, 3eNEHbIN)

lNacTepoBcKas nuneTka Ha 1 mn.

MoKpOBHOE 1 MpeaMeTHOe CTeKNa 418 NPUroTOBAEHUA Npenapara HayninycoB apTeMuii.

3agaHune 1. CTpoeHne aMmbproHabHbIX CTaAnA pasBUTUA XNBOTHLIX. (48 BAJ1I/10OB)
MpumepHoe Bpemsl, 3aTpayMBaemMoe Ha BbINONHEHME 3aaHns - 20 MUHYT.

MnaH CTPOEHWS MHOTOKNETOYHOI0 OpraHK3Ma OnpeaenseTcs Ha HadabHbIX 3Tanax passutus. Mpu sToM pasHoobpasue
MyTeil pasBUTUS MHOTOK/IETOUHBIX XKMBOTHbBIX CMOCOGHO MOPa3uTL CamMoe CMeNoe BoobpaxeHve. B 3Tom 3agaHum Bam
npefnaraeTcs pasobpatbCsi CO CTPOEHWEM IMBPUOHOB MHOFOK/ETOUHBIX XXUBOTHbIX.

3agaHue 1.1. (32 6anna)
Vcnonb3ys MUKPOCKOM, uccneayiite npeanoXxeHHble Bam npenapatbl aIMOPUOHabHbLIX CTaANA pasBUTUS XUBOTHBIX.
BnuwuTe B TabaMLy HOMEp aHanM3MpyemMoro npenapata. MocTapaiTech onpefeiMTe CUCTEMATUUYECKOE MONOXKEHME
opraHusma v cTaguio pasBuTus. 3anonHuTe Tabnuyy 1.

Homep npenapara

5~ Q
Cuctemartunueckoe 4. 0.
MOM0OXeHue opraHn3mMa
(Tnn/knacc)

CTafus aMGPUOHaNLHOTO
pasnTUS

OCHOBHbIe CTPYKTYpbl
3amM6punoHa, Habnogaemble
Ha 3Toli CTaAnmn pa3BUTKS



3agaHue 1.2. (16 6annoB.)
Ha pucyHke 1 cxemaTM4HO U306paXkeHbl MOMEpeYHble Cpe3bl 3MOPUOHOB [ABYX MO3BOHOYHbLIX >XMBOTHbIX. Mcnonb3ys
LUBETHbIE KapaHAaww, 3aKpacbTe CTPYKTYPbl, CDOPMUPOBAHHbIE PA3NNYHBIMU 3apPOAbILIEBLIMW AUCTKaMKU. O6O3HaubTe Ha
KaXX[JOM pPUCYHKe Le/IOMUYECKYHO NOM0CTb, UCMOMb3Yys 3HAaK «3Be3A04Ka» (*)

PNCYHOK 1.

oKTofepma
(KpacHbilif)

Mesogepma
(cuHwnin)

JHTOAEpPMA
(3eneHbIin)

Lenom (*)

3agaHue 2. NocTIMOPMOHANbHbIE CTAAMUN PA3BUTUA XKUBOTHbLIX. (72 BAJINIA)

MpuMepHOe BpeMS, 3aTpayMBaeMoe Ha BbINONHEHUE 3afaHus - 20 MUHYT.

Pa3BUTME MHOIUX XXMBOTHLIX NOC/e BbIIYMNIEHNA U3 AiiLa npoTekaeT ¢ MeTamopto3om. MNpu aToM MacliTab
npeo6pa3oBaHuii, MPONCXOAALLUX B X04e MeTaMop(Oo3a, MOXET 3Ha4UMUTe/IbHO BapbMpoBaTh. B gaHHOM 3agaHun Bam
npeanaraeTca M3yuymTb CTPOEHUE paHHNX CTafWi pasBUTMS ABYX XMBOTHbIX: AaHWo pepno (Brachydanio rerio) n aptemum
(Artemia salina). Ha Bawem pa6oyem cTone B vallikax MeTpn HaXoAAaTCs XKMBble Haynanycbl aptemuii (A), a Takxe
(hMKCMpoBaHHble 06pasLibl B3pOC/biX payukoB (B), TMUMHOK faHuno (B) n manbkos faHuno (7). Takxe Ha Ballem cTonie nexur
PUCYHOK, CXEMAaTUYHO M306paXarLnii CTpOeHNe B3pOCol apTeMuu. TlaTeNbHO M3yUYnTe NPea/ioXKeHHble 06beKThl. [ns
TOro, 4To6bLl NPUrOoTOBUTL 06paseL, A, BO3bMUTE MUNETKON HEMHOrO BOAbl C HaynauycamMyu U NOMeCTUTe Ha NpeaMeTHoe
CTekno. HakpoiiTe o6pa3seL, MOKPOBHLIM CTEK/IOM, MOC/IE Yero NpucTynaiTe K MUKPOCKONMpoBaHUi0. OCTOPOXHO: Boja C
Haynaunycamm CoAep>XMT MOPCKYLo conb! CTapaiTech U3beratb nonafaHus BOAbl B ONTUYECKYIO CUCTEMY MUKpPOCKonal
Mocne paboTbl TWaTebLHO NPOTPUTE NPeAMETHOE CTEeKN0 candeTkoii! He BbiHMMaliTe 13 valek MeTpu obpasuybl b, B
! ObpaTnTe BHUMaHMe: 415 TOro, YTOObI Pa3NMUYNTb HEKOTOPbIE MPO3pPayHble AeTann 06bEKTOB, YMEHbLINTE NOTOK CBETA,
3aKpbIB guadparmy KOHAeHcopa MUKPOCKONa.

3agaHue 2.1. (32 6anna)
M3yumnTe npenapatbl, UCNONb3YS GUHOKYNSPHbLIA MUKPOCKOM, 0TBETbTE HAa BOMPOCHI U 3anoNHWUTe Tabauuy 2 B INCTe
OTBETOB.

Ha3sBaHue cTpyKTypbl Haynnnyc B3pocnblil payok
npucyTcTBYeT oTCyTCTBYET npucyTcTByeT oTCYTCTBYET
HaynnuanbHblii rnasok \J j
CnoxHble rnasa J y/
AHTEHHY b (8 V4
AHTEHHBI Vv C
Xenuuepsl Y
'pyAHbIE KOHEYUHOCTM y/ J

[BYyBEeTBUCTbIE KOHEYHOCTU J 0\

Kapanake (narunpe) Voo x/



HasBaHue CTPYKTYpbl JinunHka paHno (48 yvacoB nocne Manek fgaHuo  (ogHa  Hegens  mocne

OM0A0TBOPEHNS) 0MN040TBOPEHUS)
npucyTcTByeT OTCYTCTBYET npucyTcTByeT OTCYTCTBYET
nasa \)
YKabepHas wienb IV \/
YKenTouHBbIA MeLok v/
AMHNOH X/ T 7
CermMeHTMpoOBaHHas
MycKynaTypa \
MnaBaTefibHbIA Ny3blpb c/ v/
O60c06eHHbIT  XBOCTOBOM
NNaBHUK Y%
MenaHouuTsl K/ v/
3agaHue 2.2. -I: (16 6annos)

Hue npuBefeH psf yTBEPXAeHU, KacaloLUxcs 0cobeHHOCTel MHANBUAYaANbHOTO PasBUTUS U3ydYaeMbiX Bamu
opraHnamoB. OTMeTbTe B /INCTE OTBETOB, KaKne YTBEPXK/AEHUS SBASIOTCA BEPHLIMM, a KaKue - HeT.

A - KonnyecTBo KOHEYHOCTel B npolecce pa3sutua Artemia salina ysennunsaercs.

b - KonnyecTBo poToBbIX KOHEYHOCTeW (MaHAMGY bl 1 Makcunnbl) y Artemia salina He n3ameHseTcs.

B - MNMocne BblnynneHns u3 fiila 4o 4OCTMXKEHMSA HefleNbHOro Bo3pacTta Brahydanio rerio 3HaunTenLHO yBeMUYMBaeTCs B
pasmepe.

I - Bce KOHeyHocTM Haynnauyca Artemia salina AByBeTBUCTbIE.

[ - Bce cermeHTbl Tenla B3pocnoii Artemia salina HecyT KOHeYHOCTM.

E - MurmeHTHbIE KNeTKK y Brahydanio rerio cogepartcs TONbKO B anugepmMuce.

X - NInunHka Brahydanio rerio BeAeT akTUBHbIN 06pa3 XXM3HK, NnaBas B TO/LLE BOAbI.

3 - JlnunHkn Brahydanio rerio He nutaetcs.

YTBepxaeHue A 5) B r il E X 3

BepHoe \1 0%
HeBepHoe J \r “ u/ g/

3agaHwue 2.3. n (12 6anno.)

Kakune cobbiTus, nponcxoaauine B xoae I'IOCT3M6pVIOHafIbHOFO pPa3BnUTUA apTeMnin, He NMeT aHal0roB y ,anI/IO?



3agaHue 2.4. Y / Ne 6annos)

[laHNo-pepuo - He TONBKO NOMYAsPHas CPeAM HAYMHAOLLUX aKBAPUYMUCTOB Pbifa, HO U U3M0GNEHHbIA 06bEKT
nccnefoBaHUin 6UMONOrMK pasBMTUSA. JIErKOCTb COLEPXKaHUS 1 MPOCTOTa HABNIOAEHNS PAHHUX CTafWil Pa3BUTMS MO3BONSIOT
NpoJAenbiBaTh camMble pasHO06pa3Hble reHeTUYECKNE UCCIeA0BaHNS C UCNOb30BAHWEM AaHMO. Tak, uccnefoBaTeny us
yHuBepcuTeTa MPUHCTOHA NONYYMIN AAHWUO C MYTaLUMAMU TeHa, KOAUPYIOLWEro 6efoK NoULUCTUH 2 -
KanbLUii-aKTUBMPYEMBIA HecrneundUUHbIA KaTUOHHBIV KaHan. MyTaHTbl t¢321 cofiepaT TOUeUHY0 3aMeHY 0fjHOl
aMUHOKMCIOTHI BO BHYTPUK/IETOUHOI YacTu KaHana, B TO BpeMsi Kak MyTaHTbl pkd2 cofepaT HOHCEHC MyTauuio,
MPMBOAALLYIO K 06pa30BaHNI0 NMOMHOCTbIO HEeYHKLMOHABLHON YKOPOUeHHO NMoNMNenTMaHON Lienodku. Viccnegosatesnm
npegnonarany, 4To faHHble MyTaLuuyM MOTYT 0Ka3biBaTb ONpefeNieHHble 3h(eKTbl HA pa3BUTME MO3ra AaHno pepro. Ha
PUCYHKE HWXE MOKa3aHbl NpenapaTbl NONePeYHbIX CPE30B FOM0BbI MIMUYMHOK AaHUO: 06pasel] ANKOro TUNa, a TakKe MyTaHTbl
tc321 u pkd2. M3yumTe 3TOT PUCYHOK U OTBETHTE HAa BOMNPOCHI K HEMY.

MyTauua  Aukuii Tun tc321

deHoTUN

Kakoe BNUsiHWe Ha pa3BUTHe OKa3biBaeT MyTaums tc321?

Kakoe BNUsiHWe Ha pasBuUTUE OKasblBaeT MyTaLus pkd2?

>Kenaem Bam ygaun!
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BMOXNMUHA
OnpegeneHne akTUBHOCTM aMmuiasbl CMOHbI METOLOM MOCNef0BaTelbHbIX pasBefeHnl
(no BonbremyTy)

PeakTnBbl WM o060pyfoBaHue: AUCTUANINPOBaHHAA BoJa B MiacTukoson uvawke (50 mn) Aana
NMPUroTOB/IEHNA pacTBOpa amunasbl C/AKOHbI (TOTOBUTCA B XOAE 3KCNEpPUMEHTa), AUCTUINMPOBaHHAA BOAa,
0,1% pacteop NaCl, 0,1% pacTBOop Kpaxmana, 20 nycTblX NPOGUPOK B LUTATMBE, aBTOMATUYeCcKas MUMETKa,
HaKOHeYHWKW, pacTBop J10rons B KanenbHULe.

Xop paboTbl: lNMpoHymepyiiTe 2 psaga no 10 npobupok B Kaxaom (1-10 u 11-20) m HaneiTte B
npobupku Ne2-10 B psgy 1-10 no 4 Mn ANCTUANMPOBAHHOI BOAbl M B Npobupkn Nel2-20 B paay 11-20 no 4
mn pacteopa NaCl. Habepute B poT AUCTUNMPOBAHHOM BOAbLI M3 MIACTUKOBON YallKu, MPONoiowmuTe poT B
TeyeHUe NpMMepHO 1 MUHYTbI U cOBepuTe MOMYYEHHbIN PacTBOP aMuiasbl B Ty e MNaCTUKOBYHO YallKy.
CuuTaiiTe, UTO B MNONYYEHHOM pacTBOpe C/AlOHa pasBefdeHa B 10 pa3 (passegeHue 1:10). BHecute B
npobupkn Nel n Ne2 no 4 mMa NOMlyYeHHOro pacTsopa amusasbl. TLiaTesIbHO MepeMellaiTe cogepXumoe
npobupkn Ne2 n nepeHecuTe M3 Heé 4 Mn B NpobupKy Ne3, TuUlaTeNbHO MepemellaiTe COAEPXUMOEe U
nepeHecmute n3 Heé 4 mMn B npobupky Ned u T.4. Ao npobupkm NelO. W3 npobupkm NelO nocne
nepeMellBaHns BbineTe 4 mn pactBopa. CMeHMTe HAKOHEYHWK Ha MUMETKe W npojenante Ty e
npoueaypy ¢ pagom npobumpok 11-20. CMeHUTe HaKOHEYHMK Ha nuneTke u fobasbTe BO BCe NPobMpKM no 2
M pacTBopa Kpaxmana. HauyHuTe ¢ npobumpok Nel0 m 20, nepemellainTe, 3aTeM fAo6GaBbTe Kpaxman B
npobupkn Ne9 u 19, nepemewainTe, 1 T.4. A0 npobupok Nel wn 11. MpomHKy6upylTe NPOBUPKM Mpw
KOMHaTHON TemnepaType 5 MUHYT. Mocne 5 MUHYT MHKYy6aumn aobasbTe B Npo6upkn Ne 10 1 20 no 1 kanne
pacTBopa Jloronsa, nepemellarite, 3aTem Ao6aBbTe No 1 Kanne pacTteopa Jltorons B npobupkn Ne9 un 19,
nepemewarite, U T.4. 40 Npobupok Nel m 11. BHecuTe pe3ynbTaTbl B Tabnuuy. BHecute B Tabnuuy
KOHEeYHbIe 3Ha4YeHNs pa3BefeHns COHbI B UHKY6aLMOHHON cMmecn (pa3BedeHune 1:XX).

3agaHue 1 (10 6annoB). 3anonHNTe Tabnuuy 1 BHecMTe B Heé pe3ynbTaTbl sKcnepumeHTa (OKpacka:

« + » - CUHAA, « +/- » - PnoneToBas, « - » - HeT OKpaLINBaHUS). |'O
L
Ne npobupku 1 2 3 r 4 y 6 7 8 9 10
PasBefeHue CNOHbI .. \
Yu ‘4o f )  1-oup 1*lo\0 r \itio yr2560 1lkao
Okpacka: — )—Y VYUsr V — +/— f 4 t
Ne npo6upku 11 12 13 14 15 \ 16 17 18 19 20

PasBefeHune CNOHbI .
o rno WkO r*eo/ r/60 2rsx> 1W 1'iyfP W1 o UTftiO

Okpacka: n— — r RY; =h °l-

3agaHue 2 (5 6annoB). PaccumTaiiTe, ckonbko munannutpoB 0,1% pacTBOpa Kpaxmana MOMHOCTbIO
pacwennt 1 Mn HepasBefeHHOW CtOHbI 32 5 MUHYT? TMONHLIM CUMTAETCA paclyensieHne Kpaxmana B TOW
nNpo6upkKe, B KOTOPOI NOMHOCTbIO OTCYTCTBYET CMHEe/(PUOETOBOE OKpalLInBaHKE. :

B otcytctBre NaCl 1 mn Hepa3BefleHHOM C/IOHbI MOMIHOCTbIO pacwenuTt Kpaxman B Hx/ M
0,1% pacTtBopa 3a 5 MUHYT

B npucytctBun NaCl 1 mn Hepa3BefleHHON C/IOHbI MOMHOCTbIO PAaCLLenuT Kpaxman B M N

0,1% pacTtBopa 3a 5 MUHYT BBpO
3apaHuve 3 (5 6annoB). PaccumTaiite yaenbHY0 aKTUBHOCTb aMunasbl C/AOHbI B MKMO/b ManbTO3bl/MUH Ha
1 Mn Hepa3BeAeHHOW CMOHbI B Ballem onbiTe. /

MonekynspHaa macca ManbT03bl paBHa

B otcytctBre NaCl akTMBHOCTb amufasbl coctasnset LU _ MKMOJIb ManbTo3bl/MUH
Ha 1M Hepa3BefeHHON C/OHBI

B npucytcteun NaCl akTUBHOCTb aMmuiasbl COCTaBnsAeT __MKMO/Ib MaJibTO3bl/MUH

Ha 1M Hepa3BefleHHO CNHOHbI J
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Mo 0,5 6anna 3a Ka>kAblil NpaBubHbI 0TBET. B cymme 5 6annos.

2.
leH bicoid fushi tarazu hunchback knirps . nanos
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Moenusier m  cla C&bmumn [WVC W ?2- KI'fy s/
MyTaLuA = Ha 5 i3kM a\ tAitf, ‘
(hYHKUMIO TeHa S
n noyemy?
(05 6. OOM/IMA>~ ® T

Mo 2 6anna 3a KaXK/blii NPaBUNbHO 0XapaKTepnu30BaHHbIii reH. B cymme 10 6annos.

3. Ans pelueHUs 3afaHns 3 UCMONb3yiTe 06pPaTHYIO CTOPOHY NNCTA.
5 6annoB 3a NonHoe peleHune.

Ypaun Ha Apyrux CTaHUuMsiX npakTuyeckoro Typa OnmMmnuagpl!
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