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MATPULIA OTBETOB (YacTb 3)
AaHusIM TeopeTuyeckoro Typa XXXII1 Bcepoccuitickoii onMmnnagbl
LUKO/IbHMKOB MO 6MoNormn, r. YnbsaHoBcK - 2017 T.

10-11 knaccbl [max. 134,5 6a1108] — A
PucyHok 1 2 3 4 5 6 7 8 9
Knacchbl /41 B 6 r A P> r/ T £r
PucyHok 1 2 3 4 5 6 7 8 9 10 WU 12

Cuctemarnueckoe nonoxere A DI ATA [, A AA B A b n

CTpyKTypa A b B r g E X 3 n K
KOHCKMiA KaluTaH X G A 3\ IX M a Y1
KaluTaH HacTosiLLmii 4H 31 11 np43 X X 1+1 >0 ito
Twunbl NPoBOAALLNX MYYKOB 1 2 3
O603HaueHns S < Al 1 B
5 [5 6anos]
OG603HaueHNs 1 2 3 4 5 6 7 8 9 10

CTPYKTYpHbIe 31eMeHTbI InCTa A Ei n 3 N1e 1w X b; 77

Mpoveccobl 1 2 3 4 5 6 7 8
PacTeHus A A 6 & b b B! A
BapvaHT npnBnBKU 1 2 3 4 ) 6
deHOTVN pacTeHus B i A A 1l £ 1 A1l B
O603Ha4veHNe 1 2 3 4 5 6 7 8 9 10 1
CTpyKTypa 3' & to E nwe A7)l 1 1™ ™M B>l
BapuaHT HC 3 4 S, 6 7 8

—
==
==
H
rri
= —
H
o

YXKnBOTHOE

3

rX



Buvonorusa, 33-2017, 10-11 Knaccbl 2

28. 5
YTBep 153

10. [5 6annos]

Pbiba 1
MNunTaHne B
MecToobuTtaHue 7
11.  [3 6anna|

OTpAagbl 1 2 3 4 5 6
KoHeuHocTH g £ B i A A) r
12. [5 6annos|

TKaHb (opraH) 1 2 3 4 5 6 7 8 9 10
Bug kKanunnsipa & E>1 i Av B * * b 5
13. [4,5 6anna]

N
w
SN

CTpyKTypa Ha pucyHKe 1 5 6 7 8 9
HassaHue b & r1'KA <&t £\ o  ill
14. [3,5 6anna]

ANeKTpoKapauorpaMmma 1 2 3 4 5 6 7
YpoBeHb HapyLUeHUs NPOBOAMMOCTH X X A b X IX K\
15.  [3 6anna]

Cxema 1 2 3 4 5 6
MpeacTaBuTENb 6 1 5 6 ' S 'l R 1 Al
16. [3,5 banna]

MoenegoBaTebHOCTL 1 2 3 4 5 6 7
Mpoueaypa A A 3 i 3 # A (
17. [4,5 6anna]
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OpraHusm 1
MwuToxoHgpua g b 6 A A 6 > A 6 » e>
18. [3 6aninal

Tvin aHTMbaKTepMasibHOr0 BeLecTsa 1 2 3
KpuBas pocta 5) i B A’
19. [3,5 6anna]

Homep BelecTBa/hepmeHTa 1 2 3 4 5 6 7

HassaHwne By £ | en No A’ r



20. [5 6annos]
CoefnHeHue
Cxema/thopmyna
OnuncaHwue

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

22. [4 6annal
YTBepXxaeHuve
BepHoe (OA)
HesepHoe (HET)

23. [4 6annal
BapuaHT
BepHbili (JA)
HesepHbin (HET)

24. [4 6anna]
YTBepxaeHne
BepHoe (OA)
HesepHoe (HET)

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

26. [5 6annos]
YTBepxaeHve
BepHoe (OA)
HesepHoe (HET)

27. [5 6annos]
YTBepxaeHue

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

29. [4 6anna|
YTBepxaeHve
BepHoe (OA)
HesepHoe (HET)

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

31. [16ann]
MpoayKT
OTBeTt

32. [3 6anna]
YTBepxaeHune
BepHoe (JA)
HesepHoe (HET)

33. [4 6anna]
YTBepxaeHue
BepHoe (OA)
HesepHoe (HET)

34. [4 6anna]
YTBepxaeHve

BepHoe (JA)
HesepHoe (HET)
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MATPULIA OTBETOB (YacTu 1 un 2)

K 3aaHnsamM TeopeTmyeckoro typa XXXIIl Bcepoccuitckoin onmmnuagbl
LWKO/IbHNKOB Mo 6MoNornun, r. YNbsaHOBCK - 2017 T.

10-11 knaccel [max. 150 6annos]

BHumaHue! O6pa3sey, 3ano/sIHeHUA:

YacTtb 1. max. 60 6annoB
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Wndp if'1v '0E£E
Pa6ouee mecTo Ne £

WNtoro 6annoe  7u 2.b

" 3A0AHVE
NPaKTUYeCKOro Typa 3ak/iumnTeIbHOro atana
XXXI111 BcepoccmincKol onMMmnuagbl LWKOAbHUKOB No 6uonorun 2017 r.
r. YIbAHOBCK
PU3NONIOMNA PACTEHUI

PN3INONTIOTTMYECKUME MPOLUECCHI MNP MPOPACTAHNIN CEMAH
LLEI'II:Z OoXapakTepunsoBaTtb npouecchbl, npoucxogsdaume npum npopactaHUMnm 3€epHOBOK, B TOM 4ucne -
Y PasfinyHbIX reHeTU4YecKux NMHU (CopToB).

O6opypoBaHue: MPopoLLeHHbIe 3epHOBKM NueHuMubl (Triticum aestivum), Habyxwive
3ePHOBKM [IByX COPTOB KYKYypy3bl (Zea mays), Yawiku eTpun, 6puTea, NoLA0H, 1% KONNOUAHbIV
pacTBOpP Kpaxmasna B KONbGe, MepHbli CTakaH, pacTBop ioga B Mpobupke, LITATUB, MepHas
nuneTkKa, nanoyka A9 pasMellnBaHUS pacTBopoB, 6enas OGymara (6ymadkHble NONOTEHUA),
MUHLET, NpenapoBabHble Urbl, BUHOKYNSAPHAa fyna.

Xop paboThbl:
1 W3 Konbbl B MepHbIA CTakaH Haneinte 25 M/ pacTBopa Kpaxmana. MepHON NUNETKOM

pobaBbTe 2 M pacTBopa ioga. lMepemelaiiTe A0 MOSIBNEHMS PaBHOMEPHON WHTEHCUBHOM
CUHE OKpacKM.

2. TlepeneiiTe NonyyeHHbIA pacTBop B 4awky [MeTpu. Yawky nocTtaBbTe Ha 6enyto Gymary
Janblie oT cebs TakK, YTOObl OHa He MeLlana AanbHeiLen padboTe.

3. bputBoi pa3spexbTe BLOMb 3-4 MPOPOLLEHHbIX 3E€PHOBKW  MLUEHULbI
(06bekT A). TlomMecTMTe C NOMOLWbLI MNUHUETA pa3pe3aHHble 3epHOBKMU
C O4HOro Kpas yawiky lNeTpu (Kak MokKasaHO Ha pUCyHKe crpasa). Mpu aTom
3€PHOBKW [O/MKHbI ObITb NONHOCTHIO MOKPbITHI PACTBOPOM.

Mocne atoro HE TPOFAMTE yawky MeTpu, 4To6bl pacTBop He nepemetuaca!

4. Yepes 20 MWHYT OTMeTbTe W3MeHeHMe UBeTa pacTBopa. Mpurnacnte MNpPOBEPAIOLLErO,
4yTO6bl OTMETMTbL BawKM pe3ynbTaTbl (6€3 OTMETKM MPOBEPAIOLLEro pe3ynbTarbl OyayT
cuntateca HEQEVICTBUTE/IbHBIMW. Bann 3a aTy YacTb paboTbl He BbICTaBAETCS).

Ha6noneHve: LBET PacTBOPa BOKPYT 3epHOBOK u3MeHunca ¢ fZJACIM _Ha_
OTBeTbTe Ha BONPOCHI. K KakoMy cemeiicTBy oTHocuTcA 06bekT A? _ (0,5 6anna) 'b

O Hanuunm Kakmx (*)epMeHTOB B Nnpopactawuwnx 3epHOBKax CBNAETE/IbCTBYOT pe3ynbTatbl NPOBEAEHHOIO

onbiTa? _ _ (0,5 6anna)
Kakoii ropMoH BblpabaTbiBa€TCA NPU NPOPacTaHnn? _ __ (0,5 6anna) +
B KaKoil 4acTu 3ePHOBKM OH CUHTE3MpyeTca? (0,5 6anna)
M3 Kakoli YacTu 3epHOBKU NMPOMCXOAMUT Ero cekpeums? (0,5 6anna)

Ha kakylo 4yacTb 3epHOBKM BO3[eliCTBYeT 3TOT rOpMOH? (Mocne BO3AEWCTBUS BblAENSATCA (hEPMEHTHI,

KOTOpble Bbl OGHAapyxunM BonbiTe) T WP W M T w A (0,5 6anna)
Ha KkaKylo 4acTb 3epHOBKM AelicTByI0T Bblgennswneca depmentol? $H)Ne LW 3M --_ (0,5 6anna) Y 1
Kakve BewecTBa 06pa3yoTcs npu geicTBUn 3TUX DepmMeHToB? ) 6anna) t

5 Bo3bMmuTe [Be Habyxiwime 3epHOBKM KyKypy3bl pasHbiXx copToB (06bekTbl B n B). C
MOMOLLbIO GPUTBbI caenariTe NPOAONbHbIVA pa3pe3 060MX NA0A0B Tak, YTOObI Ha cpese Obln
OAHOBPEMEHHO BWAHbI M MNOYeYKka, W 3apoAbllleBbli KOpewoK. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO Nyny.



6. O6paboTaiite cpesbl 06enx 3epHOBOK pacTBOPOM ioga. purnacuTe MpPOBEPSIOLLErO,
4TOObI OH OLIeHWN Bally TEXHWUKY paboTbl (2 6anna). /4

7. CpenaiTe BbIBOAbI O COAep>KaHUM KpaxmMana B obpasue bun B obpasue B.

CopgepxaHne kpaxmana Bbiwe B o6pasue fi (0,25 6anna). Ans npombiwneHHOro W3roToBneHNA
KOHCepBMPOBaHHOIi cnaaKkoit Kykypysel 6onee npurogeH o6pasey P (0,25 6anna).

8. Kakme nsmeHeHus MoryT npusecTu K (eHoTuny, Habmogarolemycs y obpasua B (06seaute
npaeusibHble 0TBETLI) (CymmapHo 3 banna):

CHuXeHne MPOYHOCTU OKOJION/I0AHUKA; W HeT) CHuXeHne aKTUBHOCTU Kpaxman-

hepmeHTa; ®m (fJa <XeT)-1 CHUXeHMe cuHTe3a 3ITWNeHa npu Cco3peBaHuu;

CHuXeHue MoCTYMnneHnsa caxaposbl OT 3e/1EHbIX NIMCTLEB K pa3BUBAKOLLMMCA 3epHOBKaM;
MoBbiWweHMe cekpeunn amuniassl; m(fa (He”"YBenuueHne 6MocuHTE3a 3eakcaHTUHA.

9. OnupasdAcb Ha CAenaHHble CPesbl, 3apuCyinTe CTPOEHME 3epHOBKM KyKypysbl. CoeaunHute
yKaszaTenbHbIMW CTPeIKkamMy Ha3BaHWS COOTBETCTBYHLUMX CTPYKTYP M UX M300pakeHue Ha
pUCYHKe (cymmapHo 6,5 6annos).

OkononnogHukK
(nepukapn) lyewysa
—  WwuTok AneiipoHoBbIi
cnon
Apiinuyc
¢ Kpaxmanuctblii
Koneopusa » sHgocnepm
O iuQtit
FmnokoTnnb * Moyeuka
Kopelok e * JNUKOTUNb }I(
CemeHHas koxypa ¢ + Koneontunb

10. OTBeTbTe Ha Bonpocbl (CYMMapHO 2 6anna). Ykaxute nnompHocTb knetok: wutka XK M
aneripoHoBOro cnos I KpaxmanmcToro aHgocnepma oKoJlonIoAHNKa

M3 Kakoili CTPYKTypbl 3epHOBKM pa3BUBAETCS OpraH NpopocTka, YKa3aHHbI Ha PUCYHKEe CTPesKoii?
_ Kakoii Tun KopHeBoOWi cMCTEMbI Y NPOPOCTKA KYKYPY3bl?. -0

11. JonycTuM, 4To reHoTnn obbekTta b- DD FF Kk LL tt, a reHotun o6bekTa B -d d ff KK Utt.
Bbl HaHOCUTE MbINbLY 06beKTa b Ha pbinble 06bekTa B. Mpueeante reHotunsl (1 1 6amn):

a) 3apofblLLen _;0)3HgocnepmoB 3epHOBOK O "~ W T W p b
YKaXuTe reHOTUMbI, eCNN XEeHCKUM poanTenem 6bii1 06beKT b, a MyXCKUM - 06beKT B.
B) 3apoablweni. PAFPtkLI-bb 1 ;r)aHgocnepmoB 3epHOBOK

12. MpefnonoXum, 4To 3a NPU3HaK «MOPLLUMHUCTbIE 3ePHOBKM» OTBEYalOT ABa HE CLEMN/EHHbIX
reHa - D n F. [lna nposiBneHns npusHaka MOPLUMHUCTOCTM A0CTaTOYHO, YTOObI 3HAOCNEPM
nony4ymn nu6o TONbKO pelieccuBHble annenn d, NM60O TONbKO peleccuBHble annenu /
(aBOWHbIE MYTaHTblI TaKXKe MOPLMHUCTLIE). KakuM ByaeT paclyenneHne cpean 3epHOBOK BO
BTOPOM MOKO/IEHWW OT CKpelyMBaHus, ykazaHHOro B n. 11 ($ 06bekT b X S 06bekT B)?

Oteet: Jg_ rnagkux 3epHOBOK: | _ MopLMHUCTLIX 3epHoBok (1 6ann).



NTOIO: |2./ NPP M- 1V-
Homep pa6ouyero mecrta

3ajaHuns NpaKTUYECKOro Typa 3akniumnTenbHoro atana XXXI11 Bcepoccnintckoii onuMnumagbl LWKOAbHUKOB MO
6uonoruun. 2017 r. r. YnbsiHoBCK. 11 Knacc

BNOJIOTNA PA3BUTUNA XXKNBOTHBbIX

Joporve yyacTHuKu!
Ha BbinonHeHue 3aganus Bam oTBogmTcs 50 MuHYyT. O6paTunTe BHUMaHKE: 3afaHne COCTONT U3 [BYX YacTei.
pamMoTHO pacnpeAenuTe BPeMS Ha BbINMOMHEHME KaXKaoi yacTu! MakcumanbHOe KONNYeCTBO TeXHMYecKnx 6annos - 120.
Mpwu BblYMCNEHUN UTOrOBOro H6anna, NonyyeHHas cymma 6yaeT pasfgeneHa Ha wWwecTb. MakcumanbHOe KOAM4ecTBO
nToroBbix 6annos - 20.

O6opyoBaHWe 1 MaTepuainbl:

Mukpockon

Mukponpenapatbl CTafuii SMOPUOHANBHOIO Pa3BUTUS Pa3/INUHbIX XXMBOTHbLIX, 0603Ha4YeHHbIe Ludpamu.

Yawwkmn MeTpun, cogepkalime Xusble Haynamycol aptemuii (A), a Takxke QuKcMpoBaHHble 06pasibl B3pocnbix payukos (b),
NUYMHOK AaHno (B) n manbkos gaHwuo ().

Habop LBeTHbIX KapaHAaallei (KpacHbI, CUHWIA, 3eNeHbliA)

MacTepoBckasa nuneTka Ha 1 mn.

lMokpoBHOE M NpeAMETHOe CTeKa 41 NPUroTOBMEHUA Npenapara HaynanycoB apTeMuid.

3afgaHune 1. CTpoeHMe aMOPUOHANbHbIX CTaANA pasBUTUSA XMUBOTHbIX. (48 BAJI/TOB)

MpuMepHOoe BpeMsl, 3aTpayMBaemMoe Ha BbINoNHeHMe 3afaHuns - 20 MUHYT.

MnaH cTPOeHWst MHOTOKIETOYHOFO OpraHM3Ma ONpefenseTcs Ha Hada/lbHbIX 3Tanax passuTus. Mpu aToM pasHooGpasme
nyTeii pa3BUTUS MHOTOK/IETOUYHBIX XWBOTHbIX CMOCOGHO NMOpPasuTb caMoe CMesioe BoobpaxeHue. B aTom 3agaHuy Bam
npeAnaraeTcs pa3o6paTbCs CO CTPOEHWEM 3MBPUOHOB MHOFOKIETOUHbIX XXUBOTHbIX.

oM
3agaHue 1.1. (32 6aAna)
Vcnonb3ys MMKpOCKON, KccneayiiTe NnpefnoXxeHHble Bam npenapatbl 3MOPUOHANbHBIX CTaANIA Pa3BUTUS XXUBOTHBIX.
BnuwwuTe B Tabnuly HOMep aHanM3MpyemMoro npenapara. MNocrapaiTecb onpefennTb CUCTEMATUYECKOE MOMTOXKEHNE
opraHu3Ma u cTaguto pasBuTus. 3anonHuTe tabnauugy L

Homep npenapata

CucrtemaTnyeckoe
NONOXEeHWe opraHmsma

(Tvn/knacc) *
H 1

CTagus 3MGPMOHaNLHOTO Kanuno
pasuTus

OCHOBHbIe CTPYKTYpbl
3M6punoHa, Habnaaemble
Ha 3TOi cTagun pasBuTUS

M A1l

/n 0
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3apaHue 1.2, (16 6annos.)
Ha pucyHke 1 cxemMaTU4HO M306paxkeHbl MornepeyHble cpes3bl IMOPUOHOB [ABYX MO3BOHOYHbIX XWMBOTHbIX. Mcnonb3ys
LBeTHble KapaHfalln, 3akpacbTe CTPYKTYPbl, CHOPMUPOBAHHbIE Pa3fIMYHbIMU 3apofbllleBbiMM MCTKaMU. OB03HaybTe Ha
KaXXJ0M PUCYHKe LLeNOMUYECKYI0 NMOMIOCTb, UCMOMb3YS 3HaK «3Be3fouka» (*)
PUCYHOK 1
SKTofepma
(KpacHblif)

Me3sogepma
(cuHwnin)

OHTOfEpMa
(3eneHblit)

Lenom (*)

3agaHue 2. NMocTambproHanbHble CTagun PasBUTUSA XUBOTHLIX. (72 BAJIJTA)

MpumepHOe Bpems, 3aTpayvnBaeMoe Ha BblNONHeHUe 3afaHns - 20 MUHYT.

Pa3BUTME MHOTUX XXMBOTHLIX NOC/e BbIAYMNIEHNA U3 AiiLa npoTekaeT ¢ MeTamopto3om. Mpu 3ToM MacluTab
npeobpa3oBaHuii, NPOUCXOAALLMX B XOA€e MeTaMopd03a, MOXET 3HaUNTeNlbHO BapbMpoBaTh. B faHHOM 3afaHun Bam
npefiaraeTca U3y4ymTb CTPOEHUE PaHHUX CTaauid pa3BMTUA ABYX XMBOTHbIX: AaHUo pepuo (Brachydanio rerio) n aptemun
(Artemia salina). Ha Bawem pa6oyem cTone B Yawkax MeTpyn HaXoAaTcs XKMBble HaynAnycbl apremuii (A), a Takxe
(hrKcupoBaHHble 06pasLbl B3poc/bix padukos (B), nnunHok gaHno (B) n manbkos gaHuno (7). Takke Ha Bawem cTone nexuT
PUCYHOK, CXEMATUYHO M306paxaloLnii cTpoeHne B3poCnoi apTeMum. TwwaTeNlbHO U3yUYnTe NPeaioXKeHHble 06beKThl. s
TOro, 4tobbl MPUrOoTOBUTL 06pasel, A, BO3bMUTE MUNETKON HEMHOIO BOAblI C HAYNANYyCaMM U NOMECTUTe Ha NpeaMeTHoe
CTeKno. HakpoiiTe o6pa3seL;, MOKPOBHLIM CTEK/IOM, MOC/E Yero npuctynalite K MUKPOCKOMMPOBaHMI0. OCTOPOXHO: Boja C
HaynmMycamu Coep>XUT MOPCKYHo conb! CTapaiiTech u3beraTb nonagaHus BOAbl B ONTUYECKYH CUCTEMY MUKpOcKona!
Mocne paboTbl TWaTeNbHO NPOTPMTE NPeAMETHOE CTEKNO candeTkoit! He BbIHMMaTe u3 valek MeTpu obpasubl B, B
'l O6paTuTe BHUMaHWE: 414 TOro, YTOObI Pa3IMunTb HEKOTOPbIE NPO3payHble AeTann 00bEeKTOB, YMeHbLUMTE NOTOK CBETA,
3aKpbIB Anagparmy KOHAeHCOpa MUKPOCKOMa.

3apaHue 2.1. (32 6anna)
M3yuunTe npenapatbl, NCNOMb3ys GUHOKYNAPHbI MUKPOCKOM, OTBETbTE Ha BOMPOCHI W 3anonHUTe Tabnauuy 2 B UCTe
OTBETOB.

Ha3BaHvie CTPYKTYypbl Haynnunyc B3pocblii payok

npucyTcTeyet OTCYTCTBYET npucyTcTByeTt OTCYTCTBYET
HaynnuanbHblii rnasok X X
CnoxHble rnasa X X - T
AHTEHHY b TC X
AHTEHHbI X X \
Xenuvuepsl X X
"pyAHblE KOHEYHOCTH T T X A X
[1ByBETBUCTbIE KOHEYHOCTU X X
Kapanakc(naHyupb) "y X



Ha3BaHve CTPYKTYpbl NnunHka paHvo (48 uvacoB nocne Manek jgaHuo (ogHa Hefdens  nocne

OMa040TBOPEHUSA) ONM0A0TBOPEHUS)
npucyTcTByeT OTCYTCTBYeT NpUCYTCTBYET OTCYTCTBYET
["nasa . X X
XabepHas wwesnb < X
YKenTouHbIA MeLok X X
AMHUNOH X X
CermeHTMpoOBaHHas
MycKynaTypa X
MnaBaTeNbHbIA NY3bIpb X X
O60C06MEHHbI  XBOCTOBOA
NNaBHUK X X
MenaHounTel X X
3apaHue 2.2. (16 6annoB)

Hue NpuBefeH pag yTBePXAeHUIA, KacaloLlUxcs 0cO6eHHOCTel MHAWBMAYAIbHOTO PasBUTMA U3ydYaeMblX Bamu
opraHnamoB. OTMeTbTe B INCTe OTBETOB, KakKue YTBEPXKAEHUS ABNAOTCA BEPHLIMU, a KaKue - HeT.

A - KonnmyecTBo KOHEYHOCTEN B npouecce pa3suTua Artemia salina yBenvnunsaetcs.

b - KonmyecTBO pOTOBLIX KOHEYHOCTEW (MaHAMGY bl 1 Makcuanbl) y Artemia salina He namexseTcs.

B - Mocne BbiNynaeHWs 13 siilia 40 AOCTVXEHUA HeflefbHOro Bo3pacTa Brahydanio rerio 3HauMTensHO yBennumnBaeTcs B
pasmepe.

I - Bce KOHeYHOCTM Haynanyca Artemia salina AByBeTBUCTLIE.

[ - Bce cermeHTbl Tena B3pocnoli Artemia salina HecyT KOHEYHOCTH.

E - MurmeHTHbIE KNeTKM y Brahydanio rerio cogep)aTcs TONbKO B anugepmuce.

X - InumHka Brahydanio rerio BefieT akTUBHbI 06pa3 XXM3HW, M1aBast B TO/LLE BOAbI.

3 —J1nunHkn Brahydanio rerio He nuTaeTcs.

YTBepxaeHue A b B r il E X 3
BepHoe .
PH X X K /IAC'. .~ X
HeBepHoe /
X X X
3agaHue 2.3. (12 6anno.)

Kakue cobbITus, Npoucxoasiime B Xofe NoCTaIMBPUOHANLHOTO Pa3BUTHS apTeMUM, He UMEIOT aHanoroB y AaHno?

kxijuuxm eo”



3apfaHwve 2.4, (12 6anno.)

[laHNo-pepmo - He TONBKO NOMYASPHas CPeAM HAUMHAKLLMX aKBAPUYMUCTOB PbiGa, HO U U3N06NEHHBIA 06beKT
nccnefoBaHuin 61oNorun passnUTUs. JIErKOCTb COAEPXKaHUs U NPOCTOTa HaB/MIOAEHNS PaHHNUX CTaAuii pasBMTMS NMO3BONSHOT
NpoAenbiBaTb camble pasHO06pa3Hble reHeTUYECKME UCCNe0BaHMS C UCMONb30BaHWEM faHuno. Tak, uccnefoBaTeny us
yHuBepcuTeTa MPUHCTOHA NOMYUYUAN AAHMO C MyTaUMsaMW TeHa, KOAUPYIOLWEro 6ef0K NoANLUCTIH 2 -
KanbLUii-akTUBMPYEMBbI HecrneUundnUHbIA KaTUOHHbIV KaHan. MyTaHTbl t¢321 cofepyxaT TOUeUHY0 3aMeHY OfjHOl
aMUHOKUCNOTbI BO BHYTPUKIETOUYHOM YacTu KaHana, B TO BpeMsi Kak MyTaHTbl pkd2 cofepyaT HOHCEHC MyTaLuio,
NPUBOAALLYIO K 06pa30BaHUI0 NOMHOCTbI) He(YHKLMOHANLHO YKOPOUEHHOW NOAMNENTUAHON Lenouku. iccnegosateny
npeAnonarany, YTo faHHble MyTaLuy MOFYT OKasblBaTb OMnpeaeneHHble ahdeKTbl Ha pasBUTMe MO3ra aH1o pepro. Ha
PUCYHKE HUXE MOKa3aHbl npenapaTbl NOMNEPeYHbIX CPE30B FOM0BbI TMUYMHOK AaHUO0: 06pasel, AUKOro TUMA, a TakKXKe MyTaHTbl
tc321 1 pkd2. N3yunTe 3TOT PUCYHOK M OTBETLTE Ha BOMPOCHI K HEMY.

MyTauua  Aukuid Tun tc321

deHoTUN

Kakoe BAMsiHWe Ha Pa3BUTUE OKas3biBaeT MyTauus tc321?

Kakoe BNUsiHWe Ha pa3BUTUE OKasbiBaeT MyTalus pkd2?

Pl6- /bfceuyropuw *

* n<MJ1<?u?

>Kenaem Bam ygaun!



wupp [/ /106
SA0AHUNA
NPaKTMYeCcKOro Typa 3akaruntenbHoro atana XXXII1 Bcepoccunckoim
onMMnuaabl WKOMbHUKOB Mo 6uonornn. 2016-17 yy. rog. 11 Knacc

BNOXNMWUA
OnpegeneHne akTUBHOCTU aMuW/iasbl C/IKOHbI METOAOM MOC/eA0BaTe/IbHbIX pa3BefeHW
(no BonbremyTy)

PeakTmBbl 1 060pyfoBaHWe: AUCTUANMPOBaHHas BOfa B NAacTMKoOBOW dawke (50 mn) ans
NMPUroTOB/IEHWA pacTBOpa amuiasbl COHbI (TOTOBUTCA B XOAe IKCMEPUMMEHTA), AUCTUNIMPOBaHHAA BOJaA,
0,1% pacteop NaCl, 0,1% pacTtBop kpaxmana, 20 nycTbIX NPOOGUPOK B LUTaTMBE, aBTOMATUYECKasa NUMETKA,
HaKOHeYyHWKK, pacTsop J1torons B KanenbHuULe.

Xop pa6oTbl: poHymepyiiTe 2 psaga no 10 npobupok B Kaxgom (1-10 n 11-20) n HaneiTe B
npo6upkn Ne2-10 B psgy 1-10 no 4 Mn AUCTUNAMPOBAaHHON BoAbl 1 B Npobupkn Nel2-20 B pagy 11-20 no 4
mn pactBopa NaCl. HabepuTe B poT ANCTMAIMPOBAHHON BOAbI U3 NAACTMKOBOW YallKK, NPOMNO/OLWNTE POT B
TeueHne NPUMEPHO 1 MUHYTLI 1 COBGepUTE MONYUEHHbIV PacTBOP amMuniasbl B Ty XK€ NNaCTUKOBYIO YallKy.
CuuTaiiTe, 4TO B MOMYHYEHHOM pacTBOpe catoHa pas3BegeHa B 10 pa3 (passegeHuie 1:10). BHecute B
npo6upkm Nel n Ne2 no 4 ma NOMy4YeHHOro pacTBopa amuasbl. TulaTeNlbHO MepemellaiiTe CofepXXnmMoe
npobupkn Ne2 n nepeHecuTe K3 Heé 4 Ma B Mpobupky Ne3, TuwatesbHO MepemelUariTe COAEPXKUMOe W
nepeHecute u3 Heé 4 mMn B nNpobupky Ned u T1.4. A0 npobupkm NelO. M3 npobupkm NelO nocne
nepeMelLnBaHnsA BblneTe 4 Ma pacTBopa. CMeHUTE HAKOHEYHWMK Ha MNWUMETKe W npogenante Ty e
npouenypy ¢ psagom npobupok 11-20. CMeHWUTe HaKOHEYHMK Ha NUMeTKe 1 fo6aBbTe BO BCe NPOBUPKK no 2
MA pacTBopa Kpaxmana. HauHuute ¢ npo6upok NelO m 20, nepemelsarite, 3aTtem [fob6aBbTe Kpaxman B
npobupkn Ne9 un 19, nepemewarite, U T.4. A0 npobupok Nel u 11. TpouHKybupyinTe MNpoBUPKM npu
KOMHaTHOI Temnepatype 5 MUHyT. Mocne 5 MUHYT MHKy6auun fobasbTe B Nnpobupkn Ne 10 1 20 no 1 kanne
pacTBopa Jltorons, nepemeluaiTe, 3atem fobasbTe Mo 1 kanne pactsopa Jltorons B npobupky Ne9 un 19,
nepemewarite, n T.4. A0 Npobupok Nel u 11. BHecuTe pesynbTatbl B Tabnuuy. Buecute B Tabnuuy
KOHEeYHble 3HaYeHNs pa3BefeHNs CNOHbI B MHKYOaLMOHHON cmecun (passegeHue 1:XX).

3agaHue 1 (10 6annoB). 3anonHMTe Tabnuly 1 BHeCUTe B Heé pe3ynbTaThbl 3KcnepumeHTa (OKpacka:

« + » - CUHAA, « +/- » - PUoNeToBas, « - » - HET OKpaLlnBaHUs). )
Ne npo6bupku 1 2 3 4 Y5) 6 7 8 9 10
Passeferme CMOHLL vy /10 / g0 [ /60 /m320 / WCfO I/AJSb /.rsco /mTd2C
Okpacka: — — — - — ) -+ A iy
Ne npobupku 11 12 13 14 15 \/6y 17 18 19 20
PASBEACHNE CTIOHLL y_/<? )i e ar (-20 'fWCo 1:320 /m(C3a /w<?Ne /m)K e /-0/20
Okpacka: — — - — - — A v m/

3agaHue 2 (5 6annos). Paccumtainte, ckonbko mMunamnutpoB 0,1% pacTBopa Kpaxmana MoSHOCTbO
pacwenuT 1 M/ Hepa3BeAeHHOM CAOHbI 32 5 MUHYT? TOMHLIM CUMTaeTCs paclyensieHne Kpaxmana B TOi
Npo6rpKe, B KOTOPOW NOTHOCTHLIO OTCYTCTBYET CUHEe/P1oNeTOBOE OKpallnBaHme.

B otcyTtctBne NaCl 1 mn Hepa3BeAeHHO CNHOHbI MONHOCTbLK paclienuT Kpaxman B jf_p M
0,1% pacTtBopa 3a 5 MUHYT

B npucytcteun NaCl 1 mn Hepa3BefeHHOM CMtOHbI NONHOCTLIO PacLLenuT Kpaxman B 1 As- M
0,1% pacTtBopa 3a 5 MUHYT
3apgaHue 3 (5 6annos). PaccumTainTe yaenbHYK aKTMBHOCTb amuiasbl C/IKOHbI B MKMO/b Ma/ibTO3bI/MUH Ha

1 mMn Hepa3BefeHHON CNtOHbI B Baluem onbiTe. i/ /1
MonekynspHas Macca ManbTo3bl paBHa
B otcytctBume NaCl akTMBHOCTb amunasbl COCTaBnseT MKMO/lb Ma/1bTO3bI/MUH
Ha 1mn HepasBeaeHHON CMIOHDI
B npucytctBum NaCl akTMBHOCTb aMuiasbl COCTaBNSAET ~ MKMO/lb Ma/1bTO3bl/MUH

Ha 1 mn HepassegeHHO CRiOHbI



M’EHETUKA. 11 knacc. JINCT OTBETOB
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3. AnAa pelwleHnsa 3agaHna 3 VICI'IOI'Ib3yI7ITe 06paTHny CTOPOHY NnUCTA.
5 6annoB 3a NONHOE peLLeHue.

Ypgaun Ha gpyrux CTaHuMsiX NpakTu4yeckoro Typa Onumnuagbi!



