waccbl 3

davunna  QLAUA

st B*mn.
PervioH r.
Knacc- i
LLincop

MATPVLUA OTBETOB (YacTb 3)
K 3afaHunsam TeopeTmdeckoro Typa XXXIII Bcepoccuiickon onmmnuagpl
LIKO/IbHMKOB M0 61onoruu, r. Y NbAHOBCK - 2017 T.
10-11 knaccbl [max. 134,5 6asnios]

1 [4,5 6anna]

o1
o
~
o
©

PucyHoK 1 2 3 4
Knaccbl n r B A A B r b 5
2. [36anna]

PucyHok 1 2 3 4 5 6 7 8 9 10 1 12
CucTeMaTUYecKoe NonoxeHne A A I\ B A 6 A B I
3. [5 6annos]

CTpyKTypa A b B r A E X 3 n K
KOHCKMIA KaluTaH c A L 3 F x3 X r X
KaluTaH HacTosLLmiA oLl 9 mo WU a 43 x As p AGO
4. [2 6anna]

Twunbl NpoBOAALLMX NYUKOB 1 2 3 4

O603HaueHns b A r B
5[5 6asnos]
O603HaYeHus 1 2 3 4 5 6 7 8 9 10
CTPYKTYpPHbIE 3/IEMeHTbI INCTa A E r 3 n G K 9% B £
6. [4 6anna]
Mpoueccobl 1 2 3 4 5 6 7 8
PacTeHus B A A A A A
7. [3 6anna]
BapuvaHT npnBuBKM 1 2 3 4 5 6
deHOTUN pacTeHus 5 A A E A B
8.  [5,5 6annos]
O603Ha4veHNe 1 2 3 4 5 6 7 8 9 10 "
CTpykTypa 3 B K E W A /7 * r A B
9. [46anna]
BapuaHt HC 1 2 3 4 5 6 7 8
YXunBOTHOE r 3 b BA b A £



28. [b 6a.
YTBepxa

Pbi6a 1
MuTtaHwne n

MecToobuTaHue

OTpaabl 1

KoHeyHoCTU B A

TkaHb (opraH) 1 2

Bug kanunnapa BA B 6

CTpyKTypa Ha pucyHKe 1 2

HasBaHue 3 B

dnekTpokapanorpamma

YpoBeHb HapyLLEeHWs] MPOBOAMMOCTH

Cxema 1
MpeactasuTenb S
MocnenoBaTeNbHOCTb 1
Mpoueypa I
OpraHusm 1 2

-
MuToxoHApWA b b b

Twvn aHTUGaKTEPUasIbHOrO BellleCcTBa
KpuBasa pocta

-
Homep BewlecTBa/thepMeHTa 1

HasBaHune B

Buonorusa, 39-2017,10-11 knaccbl

2

4 5
3 K
A b
4 5 6
n Evy-

B X
4 5 6
B ]
5 6 7
B M A
6 7 8 9
B B £
2 3
B A
5 6 7
A I



20. [5 6annos]
CoegnHeHue
Cxema/thopmyna
OnwucaHwne

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

22. [4 6anna]
YTBepxaeHve
BepHoe (A)
HesepHoe (HET)

23. [4 6anna]
BapunaHT
BepHbiii (JA)
HeBepHbIii (HET)

24. [4 6anna]
YTBepXaeHue
BepHoe (A)
HesepHoe (HET)

25. [4 6anna]
YTBepXaeHue
BepHoe (JA)
HesepHoe (HET)

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

27. [5 6annos]
YTBepXxaeHue

BepHoe (OA)
HesepHoe (HET)

Buonorus, 33-2017, 10-11 knaccbl

4 5
3r X |
n b

3 4
X X
3 4
X X
6 7 8
X
X X X
3 4
X
X X
3 4
X
X X

4 5

X X

4 5

X X

3



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

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

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

31. [16ann]
MpoaoykT
OTBet

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

HesepHoe (HET)
34. [4 6annal
YTBepXeHue

BepHoe (JA)
HesepHoe (HET)

Buonorusa, 39-2017, 10-11 knaccbl

4 5
X
5 6 7 8
X X
X
3 4
X
3
4 5 6
X
X X
3 4
X
X -
3 4
n
X X

4
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MATPWLIA OTBETOB (YacTu 1 1 2)

K 3agaHnam Teopetmyeckoro typa XXXIIl Bcepoccuiickoin onnmnuagbl
WWKO/IbHNKOB Mo 6uonornn, r. YAbssHOBCK - 2017 T.

10-11 knacchbl [max. 150 6annos]

BHumaHune! O6pa3zey 3aN0/IHEHUSA:

YacTtb 1. max. 60 6annos
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Pabouee mecto Ne X L

WTtoro 6annos  '1X
3SAOAHNE
NPaKTUYEeCKOro Typa 3aK/1l4nTeIbHOro aTana
XXXI11 Bcepoccuiickoi onuMmnnagbl WKOAbHUKOB Mo 6uonorum 2017 T.
r. Y/IbAHOBCK
dUN3NONOTNA PACTEHUW

ON3NO0N0IMMYECKUME MPOLECCHI NMPU MPOPACTAHNWN CEMAH
Llel'lbi oXapaktepusoBaTb npouecchbl, npoucxogdawme rnpn npopactaHUM 3€epHOBOK, B TOM 4ywucne -
Yy PasfIMyHbIX TEHETUYECKNX NNHWUIA (COPTOB).

O6opypoBaHuMe: NPOPOLEHHbIe 3epHOBKM nweHuubl (Triticum aestivum), Habyxiine
3epPHOBKM [BYX COPTOB KYKYpy3bl (Zea mays), Yawku Metpu, 6putBa, NoaLoH, 1% KONNOMAHbINA
pacTBOp Kpaxmana B KOonbe, MepHblii CTakaH, pacTBOp hofa B Mpo6upKe, LITaTUB, MepHas
nUNeTka, nanoyka AN pas3MellnBaHWA pacTBopoB, Oenas Oymara (6ymaxkHble MNOMOTEHUA),
MUHLET, NpenapoBasibHble UMbl, BUHOKYNAPHasA nyna.

Xof paboTbl:
1 W3 Konbbl B MepHbIA cTakaH Haneinte 25 Mn pacTBopa Kpaxmana. MepHOR nuneTkoi
pobaBbTe 2 MA pacTBopa ioga. Mepemellarite A0 NOSIBNEHMS PaBHOMEPHOW WMHTEHCMBHOM
CUHEN OKpackM.

2. TepeneiiTe nonyyeHHblii pacTBOp B yallky MMeTpu. Yallky nocTaBbTe Ha Genyto Gymary
fanblue OT cebs TaK, 4To6bl OHa He Mellana AanbHeilwelt pa6oTe.

3. bputBOli paspexbTe BROMb 3-4 MNPOPOLLEHHbIX 3€PHOBKM  MLUEHULbI
(06bekT A). TlomecTuTe C MNOMOLLbK MUHLUETa paspe3aHHble 3ePHOBKU
C OAHOro Kpas yalku MeTpy (kak MokasaHO Ha pUCYHKe cripasa). Mpu 3TOM
3ePHOBKM [0/KHbI 6bITb MOTHOCTHIO MOKPbITHI PACTBOPOM.

Mocne storo HE TPOFANTE yaluky IMeTpwn, 4TobbLI pacTBOp He nepemeLuascs!

4. Yepes 20 MMHYT OTMETbTE W3MeHeHWe LBeTa pacTsopa. [lpurnacute nNpoBepsOLLEro,
4yTOoObl OTMETWUTbL BalK pe3ynbTatbl (6€3 OTMETKU NPOBEPAIOLLEro pesynbTaTtbl OyayT
cuntateca HEAENCTBUTEJIbHBIMI. Bann 3a 3Ty 4YacTb paboTbl HE BbICTABNSETCA).

Ha6nogeHvie: LIBET pacTBOpa BOKPYT 3epHOBOK n3meHusnca ¢ Cnm-Oc Ha cHcu!
OTBeTbTE Ha BOMPOCHI. K KaKOMy ceMeCTBY OTHOCMTCHA 06bekT A? jw tu , (0,5 6anna) 't

O Hanuuum Kakmx (*)epMeHTOB B npopactalwnx 3epHOBKax CBMAETE/IbCTBYIOT pe3ysibTaTbl NMpoOBEAEHHOIO

onbiTa? A (0,5 6anna)
Kakoii ropMOH Bblpa6aTbiBaeTCs NPy NpopactaHun? (rmwm i y b x n (0,5 6anna)
B Kakoii 4acTu 3epHOBKW OH CUHTe3npyeTcs? (0,5 6anna)
V3 Kakoil YyacTu 3epHOBKM MPOMCXOAUT ero cekpeyms? LW (0,5 6anna) T+

Ha kakyl uyacTb 3epHOBKM BO34eiCTBYeT 3TOT rOpMOH? (Nocse BO3AECTBUS BblAENSTCS (hepMEHTHI,

KOTOpble Bbl 0GHAPYXUIN B ONbITE) (0,5 6anna)
Ha kakylo 4yacTb 3epHOBKM AeliCTBYIOT BblgenMBinecs epmMmeHTol? jly, (0,5 6anna) 0,1
Kakue BewecTBa 06pasyloTcs npu AeiicTeun aTux depmenTtos? WJ'vcega (0,5 6anna)

5 Bo3bMuTe aBe Habyxwue 3epHOBKW KyKypy3bl pasHbiXx copToB (06bekTbl B u B). C
NMOMOLLbI0 BPUTBbI CAaenariTe NPOAO/bHBIA pa3pe3 060MX MN0A0B Tak, YTOObI Ha cpese Obin
OA4HOBPEMEHHO BUAHbI W MOYeYKa, W 3apoAbllleBbli KOpelwok. PaccmoTpuTte cpe3 B
OUHOKYNAPHYO Nyny.



6. Ob6paboTaiiTe cpe3bl 06emMx 3epHOBOK pacTBOPOM iiofa. [Mpurnacute NpPOBepPSOLLErO,
4TOObI OH OLIEHWN BaLly TEXHUKY paboTsl (2 6anna).

7. CpenaliTe BbIBOAbI O COAepXXaHUM Kpaxmana B obpasie bus obpasue B.

CofepxaHue kpaxmana Bbllle B 06pasue (0,25 6anna). [Ansa NpoMbIAEHHOTO U3rOTOB/EHUS
KOHCcepBMpoBaHHOI cnagkoil kykypyssl 6onee npurogen o6pasey b" (0,25 6anna). o

8. Kakue n3meHeHMs MOTyT NpUBECTU K (heHOTUNY, Habntogatouemyca y obpasua B (o6seanTe
npasu/ibHble 0TBETLI) (CymmapHo 3 baina):

m ([la /(HeT)| CHmXeHne npoyHocTu okononnogHvka; m (fa /(fiej)) CHuxXeHne akTUBHOCTM Kpaxmar-
passeTBaswwero ¢epmeHta; m (Ja [/ <"8§)H-CHuxeHue cuHTe3a ITuIeHa nNpu CO3peBaHuK; 2
m ([a)/ HeT) CHMXKeHUe NOCTyNn/IeHNss caxapo3bl OT 3e/1EHbIX /INCTbEB K pa3BMBalLMMCA 3ePHOBKAaM;

] HeT) MoBblWweHne cekpeLnn amunassl; m(fa /(MeT” YBenmueHne 6UOCUMHTE3a 3eaKCaHTUHa.

9. Onupasdcb Ha cAenaHHble Cpesbl, 3apucyiTe CTPOEHMe 3epHOBKM KyKypy3bl. CoefuHWTe
yKasaTe/lbHbIMU CTPenKaMu Ha3BaHWA COOTBETCTBYHOLUUX CTPYKTYP U UX M300paXKeHWe Ha
pucyHKe (cymmapHo 6,5 6annos).

,  OKononnogHuk
\ (nepukapmn) * LiBeTkoBas uellys
—  LUWutok e AnelipoHOBbIN
cnoii
Apunnyc
KpaxmanucTbliii
N Koneopusa aHgocnepm
FmnokoTtunb Mouyeuka - 5
Kopewok ONUKOTUNb
CeMeHHasa koxypa Koneontune

f
10. OTBeTbTe Ha Bonpocbl {CYMMapHO 2 6anna). Ykaxute NAOMAHOCTb KAETOK: luTka 2, T,
aneiipoHoBOro cnos 3  M; KpaxXManucToro aHaocnepma 3 M:okononnogxuka 1 n f

M3 KakKoil CTPYKTYpbl 38PHOBKM pa3BUBAETCS OpraH NPOpoCTKa, yKa3aHHbIl HA PUCYHKE CTPESIKOWA?
\' L L j J | Kakoin TN kopHeBOI cuctemsbl y npopocTtka KYKYPY3bI?

11. fonycTum, uTo reHoTun obvekta b - DD FF kk LL tt, a reHotun ob6bekta B - dd ff KK Att."  *
Bbl HaHOCUKTE NblNbLy 06beKTa b Ha pbisbLe 06bekTa B. Mpuseaute reHotunsl (E 1 6amn):

a) 3apoAbiweit Qd K1( L ; 6) aHgocnepmos 3epHoBok Odd FfF (1 Ltd
YKaXnTe reHOTUMbI, ECIN XEHCKAM poauTenem 6bin 06bEKT B, @ MyXXCKUM - 06beKT B.
B) 3apogbliwwenn N1 " ~L 7 r) sHgocrnepmos 3epHoBok DDi F T f KikIll til

12. MpeAnonoXuM, 4To 3a NPU3HaK «MOPLUMHUCTLIE 3€PHOBKU» OTBEYaloT [Ba He CLEen/IEHHbIX
reHa - D un F. na nposiBNeHUs NpmM3Haka MOPLLMHUCTOCTU JOCTATOYHO, YTOObI 3HAOCMEPM
nonyymn nnéo TONbKO peueccuBHble annenn d, nnbo TOMbKO peueccusBHble annenn /
(nBOVIHbIE MYTaHTbI TaKXXe MOpPLMHUCTbIE). Kakum OyaeT pacuienneHne cpean 3epHOBOK BO
BTOPOM MOKO/IEHUM OT CKpeLyMBaHus, ykazaHHoOro B n. 11 (8 o6bekT b X $ 06beKkT B)?

Oteet: 2L rnagkux seprosok: 2L mopumnucTeix sepHosok {1 6an).



NTOro:
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Homep pa6oyero mecTa

3ajaHuns NpaKTUYeCcKoro Typa 3akniumntenbHoro stana XXXII1 Bcepoccnitckoii onuMnumagbl WKONbHMKOB M0
6uonorunun. 2017 r. r. YnbaHoBCK. 11 Knacc

BNOJIOTNA PA3BUTUA XXNBOTHBIX

Joporue yyacTHuku!
Ha BbinonHeHue 3agaHna Bam oTeoanTcs 50 MuHYT. O6paTuUTe BHAMAHWE: 3aaHne COCTONT U3 [BYX YacTell.
pamMOTHO pacnpeAenMTe BPEMS Ha BbINONHeHMe KaXK ol yacTu! MakcrManbHOe KONMYecTBO TexXHUYecKnx 6annos —120.
Mpwv BblYMCNEHUN UTOFOBOro 6anna, NoAyYeHHas cymma 6yaeT pasgeneHa Ha WwecTb. MakcumanbHOe KONM4ecTBO
nTorosbix 6annos - 20.

O6opyaoBaHue U MaTepuaibl:

Mwukpockon

MwukponpenapaTtbl cTafuii 3IMOPUOHANBHOTO Pa3BUTUA Pa3NINUYHBIX XXUBOTHbIX, 0003HaYeHHbIe Ludpamu.

Yawkn MeTpun, cogeprkalime Xusble Haynamycol aptemuii (A), a Takxe QuKcMpoBaHHble 06pa3sLbl B3poc/bixX payukos (b),
NNYMHOK faHno (B) un manbkos ganuo ().

Habop LBeTHbIX KapaHgallei (KpacHbIi, CUHWIA, 3ef1eHblit)

MacTepoBckas nuneTka Ha 1 mn.

MokpoBHOE ¥ NpeAMeTHOE CTeKa AN NPUrOTOBMIEHNA Mpenaparta Haymn/jnycoB apTeMuii.

3agaHue 1. CTpoeHMe aMOpUOHAbHbIX CTaANA pasBUTUSA XKUBOTHLIX. (48 BAJ1/TOB)
MpumepHoe Bpemsl, 3aTpaynBaeMoe Ha BbINOAHEHWE 3aaHnst - 20 MUHYT.

MnaH CTPOeHMS MHOTOK/IETOYHOTO OpraHM3mMa OnpefenseTcs Ha HauyanbHbIX 3Tanax passuTus. Mpu aTom pasHooGpasme
nyTeil pasBUTUS MHOTOK/IETOUHbIX XXMBOTHbLIX CMOCOGHO MOPa3uTL CamMoe CMesioe BooGpaxeHue. B aTom 3afaHum Bam
npeAnaraeTcs pa3obpaTbCs CO CTPOEHWEM 3MOPUOHOB MHOFOK/IETOUHbIX XUBOTHbIX.

3agaHue 1.1. (32 6anna)
Vcnonb3ys MUKPOCKOM, UccneayiiTe NpefnoXeHHble Bam npenapartbl 3MOPUOHANbHbIX CTaAniA PasBUTUS XXUBOTHbIX.
Bnuwwute B TabnmLy HOMEp aHanM3MpyeMoro npenapata. MoctapainTech onpeseiMTb CUCTEMATUYECKOE MONOXKEHWE
opraHu3mMa u CTaguto pasBuTuA. 3anonHute Tabauuy 1

Homep npenapata

CucrtemaTtuyeckoe
NnonoXeHne opraHn3mMa

(Tvn/knacc) IT/XKeC 1

Ctagms aMb6pUOHanbHOMo
pasuTtus

OCHOBHbIE CTPYKTYpb!
3amM6punoHa, Habnaaemble
Ha 3TOI cTaguu pasBuTUS

(E/NX_CcnAnmnno-' 1 -

KHn r*o*yocxa. N

/16 O



/

3apaHune 1.2, (16 6annoB.)
Ha pucyHke 1 cxemaTW4YHO M306paXKeHbl MOMepeyHble Cpe3bl 3MOPMOHOB [BYX MO3BOHOYHbLIX >XUBOTHbIX. Mcrnonb3ys
LIBETHblE KapaHAallu, 3aKpacbTe CTPYKTYpbl, CHOPMUPOBAHHbIE Pa3IMYHbIMK 3apoAbllleBbIMU nUCTKaMu. O603HaYbTe Ha
KaXX[OM PUCYHKe LLeNOMMUYECKYI0 NOMN0CTb, UCMOMb3YS 3HAK «3Be3L0uKa» (*)
PNCYHOK 1
oKTofepma
(KpacHbilif)

Mesogepma
(cuHwnin)

JHTOAEpPMA
(3eneHblit)

Lenom (*)

3apaHue 2. MocTambpunoHanbHble CTagnMn pasBuUTUS XUBOTHbIX. (72 BAJINIA)

MpuMepHOe Bpems, 3aTpaynMBaeMoe Ha BbINONHEHUE 3afaHus - 20 MUHYT.

Pa3BuTME MHOTUX XWBOTHbLIX MOC/E BblAYNAeHNa 13 AiiLa npoTekaeT ¢ MeTamopo3om. MNpy 3ToM MacLiTab
npeo6bpas3oBaHnil, NPOMCXOAALLMX B X04e MeTamMoph03a, MOXET 3HAUNTe/IbHO BapbMpoBaTh. B faHHOM 3ajaHuu Bam
npegnaraeTcs U3y4nTb CTPOEHME PaHHUX CTafWil pa3BMTUA ABYX XMBOTHbIX: AaHWo pepno (Brachydanio rerio) n aptemum
(Artemia salina). Ha Bawem pab6oyem cTone B Yalikax MeTpy HaXOA4ATCA XUBble Haynanycbl apteMmuin (A), a Takxe
(hMKcupoBaHHble 06pasLbl B3pOCbIX padukos (b), nnumHok gaHno (B) n manbkos gaHuo (). Takxe Ha Bawem cTone nexur
PUCYHOK, CXEMATUYHO M306paXKatoLLnin CTPOeHME B3POC/O apTeMun. TLlaTeslbHO U3yUnTe MpeanoXeHHble 06beKkThl. Ans
TOro, YTO6bI MPUrOTOBUTL 06pasel, A, BO3bMUTE MUMETKON HEMHOMO BOAbl C HAYMANYyCaMu M MOMECTUTE Ha NpeLMeTHOe
CTekno. HakpoiiTe ob6paseL, MOKPOBHbLIM CTEK/IOM, NMOC/E Yero NPUCTynaiTe K MUKPOCKONMPOBaHM0. OCTOPOXHO: BOfa C
Haynanycamm cofep>XXmnT MopcKyto conb! CTapaiiTech nsberaTs nonagaHvs Bofbl B ONTUYECKYH CUCTeMY MUKpockona!
Mocne paboTbl TWaTeNbHO NPOTPMTE NPeAMETHOE CTEKO candeTkoi! He BbIHMMalTe 13 vallek MeTpu o6pasybl b, B u
! O6paTnTe BHUMaHMWe: AN TOro, YTOObl Pa3nMUUTb HEKOTOPbLIE NPO3payHble feTanu 06bEKTOB, YMeHbLUIMTE NOTOK CBETA,
3aKpblIB AnagparMy KOHAeHCOpa MUKPOCKONa.

3apgaHune 2.1. (32 6anna)
M3yunTe npenapatbl, UCMOMb3YS GUHOKYNAPHbI MUKPOCKOM, OTBETbTE HA BOMPOCHI U 3anonHUTe Tabnuuy 2 B iucTe
OTBETOB.

HasBaHue CTpyKTyphl Haynnnyc B3pocnblii payok
npucyTcTByeT OTCYTCTBYET npucyTcTByeT OTCYTCTBYET
HaynnuanbHbIli rnasok X X
CnoxHble rnasa X X
AHTEHHY b X X
AHTEHHBI X X
Xenuvuepsbl X X
pyLHble KOHEYHOCTH X' X
[BYBeTBUCTbIE KOHEYHOCTU X
Kapanakc(naHuups) X X



HasBaHue CTpPyKTypbI NuunHka  paHmo
OMN0A0TBOPEHNUSA)
npucyTCcTBYET

"nasa y

XKabepHas wenb %

YKenTouHbIA MeLok X

AMHNOH

CermeHTMpoBaHHas

MyCKynartypa X

MnaBaTenbHbIl Ny3bIpb

O60c06neHHbI  XBOCTOBOA

nNaBHUK

MenaHounTsl Yy

3agaHue 2.2.

(48 uacoB nocne Manek faHuo (ogHa Hefens  nocne
ONM0A0TBOPEHUS)
OTCYTCTBYET NpuCyTCTBYET OTCYTCTBYET
K
X
%
X X
X
X X
X
X

fAr  (“®annos)

Huxe npuBefeH psif YTBEPXAEHUIA, KacarolWUXcs 0CO6eHHOCTel HANBUAYANbHOTO PasBUTUS U3yyaeMbiX Bamu
opraHnamoB. OTMeTbTE B IUCTE OTBETOB, KaKue YTBEPXKAEHMUS ABNAIOTCS BEPHLIMM, @ KaKUe - HET.

A - KonmyecTBO KOHEYHOCTEN B npouecce pa3sutusa Artemia salina ysenuumsaeTtcs.
b - KonnyecTBo poToBbIX KOHEYHOCTen (MaHAMOGY bl 1 Makcunnbl) y Artemia salina He nsmeHsieTca.
B - Mocne BbIIYNAeHMs U3 ifiLla A0 AOCTVXEHUN HefleNbHOro Bo3pacTa Brahydanio rerio 3HauMTensHO yBeMUMBaeTCs B

pasmepe.

I" - Bce koHeYHOCTM Haynnauyca Artemia salina gByBeTBUCTbIE.
[ - Bce cermeHTbl Tena B3pocoli Artemia salina HecyT KOHEYHOCTH.
E - MurmeHTHbIe KNeTkn y Brahydanio rerio copepxatcsi ToNbKo B 3nMaepMuce.

X - InunHka Brahydanio rerio BeaeT akTBHbI 06pa3 XXWU3HW, M1aBast B TO/LLE BOAbI. J

3 - JInunukmn Brahydanio rerio He nutaeTcs.

YTBepXaeHue A b B
BepHoe

HesepHoe

3apaHue 2.3. \

(12 6annoB)

Kakue cobbITUs, Npoucxoasiime B Xofe NOCTIMBPUOHANLHOIO Pa3BUTUS apTeMUK, HE UMEIOT aHanoroB y flaHno?



3afaHue 2.4. (12 6annoB.)

[laHN0-pepuro - He TONbKO MOMyspHas CPesM HauMHaOWMX aKBapuyMUCTOB pbiGa, HO 1 U3NHOGNEHHbIA 06bEKT
uccneoBaHunii GUoNornn PasBMTUS. JIErKOCTb COAEPXKaHMS U NPOCTOTa HAGNOAEHNS PAHHUX CTaAWil pasBUTUSA MO3BONSIOT
MpoAenblBaTh CaMble pa3HO06Pa3HbIe FEHETUYECKME UCCNef0BaHNS C UCMO/b30BaHUEM faHno. Tak, uccnefoBaTeny u3
yHuBepcuTeTa MPUHCTOHA MONYYUAN JaHWO C MYTaLMAMU FeHa, KOAMPYHOLLEro 6e10K NONULUCTUH 2 -
KaNbLMi-aKTUBMPYEMbIA HECMELM(NYHBIA KaTUOHHbIA KaHan. MyTaHTbl t€321 cogepyaT TOUEYHYH 3aMeHY OfAHOW
aMWUHOKMCNOTbI BO BHYTPUKNETOYHON YacTy KaHana, B TO Bpemst Kak MyTaHTbl pkd2 CofiepXaT HOHCEHC MyTauuio,
MPUBOASLLYIO K 06Pa30BaHMIO MOMHOCTbIO HE(YHKLUMOHANbHOW YKOPOUEHHOW NoNunenTuaHoW Lenoyku. Mccnegosatenu
npeAnonaranu, YTo faHHbIe MyTaLMu MOTYT OKasblBaTb ONpefeNieHHble 3PHEKTbl Ha pa3BMTHE MO3ra AaHlo pepuo. Ha
PUCYHKe HUXe NoKasaHbl npenapaTbl MOMepeyHbIX CPe30B rol0Bbl TMUMHOK JaHWO: 06pasel, AUKOro Tna, a TakKe MyTaHTbl
tc321 v pkd2. M3yumTe 3TOT PUCYHOK 1 OTBETHLTE HA BOMPOCHI K HEMY.
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BNOXNMWUA
OnpegeneHne akTUBHOCTN aMuasbl C/IHOHbI METOAOM MOC/efoBaTeNlbHbIY ' pa3BefeHul
(no BonbremyTy)

PeakTmBbl W 060pyAOBaHMe: AUCTUNNMPOBaHHas BoAa B NacTMKoOBOW udawke (50 mn) ang
NMPUroTOB/IEHWA pacTBOpa ammiasbl CtOHbI (TOTOBUTCA B XOAe 3KCMEpPUMEHTA), AUCTUNNMPOBaHHAA BOJa,
0,1% pactBop NaCl, 0,1% pacTBop Kpaxmana, 20 nycTbiXx NPO6UPOK B LUTATUBE, aBTOMATMYECKasa MUNeTKa,
HaKOHEYHWKK, pacTBop JTHOrons B KarnesbHuLE.

Xop pab6oTtbl: lMpoHymepyinTe 2 paga no 10 npo6bupok B kaxpom (1-10 n 11-20) u Haneite B
npo6upkn Ne2-10 B pagy 1-10 no 4 Mn AUCTUANMPOBAHHON BOAbI U B Npobmpkn Nel2-20 B psgy 11-20 no 4
mn pacteopa NaCl. Habepute B poT AUCTUNNMPOBAHHON BOAbI U3 NIACTUKOBOM YallKuW, NPOMO/OLUTE poT B
TeyeHVe NPUMePHO 1 MUHYTbI U cO6epuTe NOJYYEHHbI PacTBOP amunasbl B Ty XK€ MIaCTUKOBYHO YallKy.
CuuTaiiTe, 4TO B MOJlyYEeHHOM pacTBoOpe c/toHa passefeHa B 10 pa3 (pa3segeHue 1:10). BHecute B
npo6upkn Nel n Ne2 mo 4 Mn NOAYYEHHOro pacTBOpa amunasbl. TLLaTebHO MepemellanTe CoAepXXKMmoe
npo6mpkyn Ne2 n nepeHecuTe K3 Heé 4 Ma B Npobupky Ne3, TulaTe/IbHO MepemMeLlanTe COAEPXUMOe U
nepeHecute u3 Heé 4 mMn B npobupky Ned u T1.4. fo npobupkm NelO. M3 npobupkm NelO nocne
nepeMellnBaHns BblneTe 4 Ma pacTBopa. CMeHUTe HAKOHEYHWK Ha MuneTke W npogenante Ty >xe
npoueaypy ¢ pagom npobupok 11-20. CMeHUTe HaKOHEYHMK Ha nuneTke v gobaBbTe BO BCE MPOOMPKK Mo 2
M/1 pacTBopa Kpaxmana. HauyHuTe ¢ npobupok NelO wu 20, nepemelsanTe, 3aTem Ao6aBbTe Kpaxman B
npobupkn Ne9 m 19, nepemewante, U T.4. A0 Npobupok Nel n 11. MpouHKybupyinTe nNpobupkn npwu
KOMHaTHOI Temnepatype 5 MUHyT. Mocne 5 MUHYT UHKy6auun fobasbTe B npobupkm Ne 10 1 20 no 1 kanne
pacTtBopa Jltorons, nepemeluanTe, 3ateM Aob6aBbTe No 1 Kanne pacTBopa Jltorons B npobupku Ne9 n 19,
nepemellaiite, n T.4. A0 npo6upok Nel u 11. BHecuTe pesynbTatbl B Tabnuuy. BHecute B Tabnuuy
KOHEeYHble 3Ha4YeHNs pa3BefeHuns COHbI B MHKYy6aLMoHHON cmecn (passegeHme 1:XX).

3agaHue 1 (10 6anno). 3anonHuTe Tabnuuy n BHeCcUTe B Heé pesynbTaTbl aKcrnepmumeyTa~(OKpacka:
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3agaHue 2 (5 6annoB). PaccuuTaiiTe, CKOMbKO Muaamautpos 0,1% pacTBopa Kpaxmana MOMHOCTHIO
pacwennT 1 Ma HepasBeAeHHOW CAOHbI 3a 5 MUHYT? MMOMHLIM CUMTAETCs pacliensieHne Kpaxmana B TOi
npobupke, B KOTOPOI NMOSTHOCTLHO OTCYTCTBYET CUHEe/(PUONETOBOE OKpallMBaHMe.

B otcytctBme NaCl 1 mn Hepa3BefeHHOW C/IOHbI MOMIHOCTLIO pacwenuT kpaxman B A60O M
0,1% pacTBopa 3a 5 MUHYT

B npucytctun NaCl 1 mn Hepa3BefeHHOW CtOHbLI MOIHOCTbIO paclenuT kpaxman B 3XQ  wmn
0,1% pacTBopa 3a 5 MUHYT
3apgaHue 3 (5 6annoB). PaccumTaiiTe yAeNbHYH aKTUBHOCTb aMuasbl C/IOHbI B MKMOJIb MasibTO3bl/MUIKHa

1 Mn Hepa3BefeHHOW CNIOHbI B Batuem onbiTe. n%non

MonekynsapHaa mMacca ManbTo3bl paBHa

B otcytctBue NaCl akTMBHOCTb aMunasbl COCTaBNSET ~ 4, 4o MKMO/Ib ManbTO3bl/MUH
Ha 1M1 Hepa3BeLeHHOW C/OHbI

B npucytctBun NaCl aKTUBHOCTb amMuniasbl COCTaBNSET MKMO/1b MalbTO3bl/MUH

Ha 1 MmN Hepa3BeLeHHON C/OHbI



MTEHETUKA. 11 knacc. JINCT OTBETOB
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Mo 2 6anna 3a Ka>KAblii NpaBU/IbHO OXapaKTepu3oBaHHbIl reH. B cymme 10 6annos.

3. Ins pelweHns 3afaHnsA 3 NCMONb3yiiTe 06PaTHYIO CTOPOHY NINCTA.
5 6annoBs 3a MoJsiHoe peLwieHwne.

Yaaum Ha pyrux cTaHUMaxX npakTuyeckoro Typa Onumnuagbi!



