acchbl

Wupp w7 -/-/3 oamnns LiyHA nuu
Wms  E&T LW W
Pervon  PECTIUB/IICA MiiPUp «pS]
[\ Knacc /1
Wnpp — .5 3 -

MATPVUA OTBETOB (YacTtb 3)
K 3agaHuam Teopetnyeckoro typa XXXIII Bcepoccuiickoii onumnuagbl
LW KOSIbHUKOB MO 6uosioruu, r. Y nbsAHoBcK - 2017 T.
10-11 knaccbl [max. 134,5 6annos]

PucyHok 1 2 3 4 5 6 7 8 9
Knacchl Ai b 6 1 ninibB/:/r I 1& B \

PucyHok 1 2 3 4 5 6 7 8 9 10 11 12

CucTeMaTnuecKoe nonoxkeHne O Is¢ A T E At 6( /4 6 T/

CTpyKTypa A = B r N E X 3 " K
KoHCKMiA KawuTaH w9 10 0 g4 1B X % Y X [

KawTaH HacTosLuit C 1 A 3 3 *1 1*1 N x
4. [2 6anna]

Tunbl NPoOBOAALLMX MYYKOB 1 2 3 4

O603HaueHUS ~ 1 A 1 r 1 b (
5. [5 6anos]

O603HayeHunsn 1 2 3 4 5 6 7 8 9 10
CTpyKTypHbie anemenTbl imeta /) (1 1 Tt n 1 K 1 >K( At
6. [4 6anna]

Mpoueccobl 1 2 3 4 5 6 7 8
PacTeHus A A
7. [3 6anna]

BapunaHT npuBNBKK 1 2 3 4 5 6
deHOTUN pacTeHus F 1 At A+ M 1 A M- 1
8.  [5,5 6annos]

O603Ha4eHue 1 2 3 4 5 6 7 8 9 10 11
CTpyKTypa
9. [4 6anna]

BapuaHT HC 1 2 3 4 5 6 7 8
YKnBoTHOe r 1 n0 1 b A B 1 0 3 X

rr/?r
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10. [5 6annos]

Pblba 1 2 3 4 5
MuTaHue b | b A 1 A 1 B
MecToo6utanme |/ n 7 | E 3 I X 1
OTpsagbl 1 2 3 4 5 6
KOHeuHoCTH B \ T 6 ft < & « E
TkaHb (opraH) 1 2 3 4 5 6 7 8 10

9
Bug kKanunnspa 6~ ft yo! ft 16" /ft 1 g B ft\ Io(

CTpyKTypa Ha pUCyHKe 1 2 3 4 5 6 7 8 9
HasBaHue 3i S1 1 ( r< >k1lg A 6/ N/
OneKTpoKapauorpamma 1 2 3 4 5 6 7

YpoBeHb HapyLLeHUs1 NMPOBOAMMOCTY X1 .Dﬂb ft i Nn 6| X[ n

Cxema 1 2 3 4 5 6
MpejacTaBuTeNb * 1 ft 6 6" 1 & 1 ft |/
lMocnenoBaTe/IbHOCTb 1 2 3 4 5 6 7
Mpoueaypa B E 1 3 ( A I &l M1 ft /
OpraHusm 1 2 3 4 5 6 7 8 9
MuTOXOHAPUSA « 1 A A 6 - E 6 ft 1 ft n
Tvn aHTMbGaKTepnanbHOro BellecTBa 1 2 3
KpuBas pocTa ft F ft

Howmep BelyecTBa/hepmeHTa 1 2 3 4 5 6 7

HasBaHue 6 b B 1# 1 X1 ft ' ft / I/



20. [5 6annog]
CoeanHeHue
Cxemal/dopmyna
OnucaHune

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

22. [4 6annal
YTBepXxaeHue
BepHoe (JA)
HesepHoe (HET)

23. [4 6anna]
BapunaHT
BepHbin (OA)
HesepHbiin (HET)

24. [4 6anna]
YTBepxxaeHue
BepHoe (JA)
HeBepHoe (HET)

25. [4 6anna]
YTBepXxXaeHue
BepHoe (4A)
HesepHoe (HET)

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

27. [5 6annos]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

bBuonorua, 33-2017, 10-11 knacchbl

4 5
Y LLI]
X 1 b~1
3 4
X
3 4
* X (
5 6 7 8
X
X 1 X 1
3 4
' X
3 4
X
1
4 5
X
X
4 5
X
X

3

r 5)5"



28. [5 6annos]
YTBepxXxaeHue
BepHoe (4A)
HesepHoe (HET)

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

30. [4 6anna]
YTBepxXxaeHue
BepHoe (OA)
HesepHoe (HET)

31. [1 6ann]
MpogykT
OTBet

32. [3 6anna|
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

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

34. [4 6anna]
YTBepxaeHue
BepHoe (JA)
HesepHoe (HET)

X

Buonorug, 32-2017, 10-11 Knacchbl
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Wudp. damunua  <YUMAHH

Nms [TATE W /i’

Permon PBCMNYpA~N/~N fl/IAftiu y*A
Knacc n

Wndp

MATPULA OTBETOB (Hactn 1 1 2)
K 3alaHusAM TeopeTuyeckoro typa XXXIIl Bcepoccuiickon onnmnmnagbil
WKONBbHNKOB N0 6uonoruu, r. YNbAaHoBCK - 2017 T.
10-11 knaccel [max. 150 6annoB]

BHumaHue! Obpasel, 3anN0/IHEHUS: npaBW/IbHbIA OTBET OTMEHa oTBeTa
C

YacTtb 1. max. 60 6annos
Noe a 6 B T Ne a 6 B T Noe a 6 B T Ne a 6 B r Ne a 6 B T
1 13 25 X 37 49 x
2 14 X 26 38 X 50 X
3 15 27 39 51 X

4 16 28 40 52

5 17 29 41 53

6 18 30 42 54

7 X 19 31 43 55 X

8 X 20 32 44 56

9 X 21 33 45 57 X
10 X 22 X 34 46 58
11 x 23 35 47 59
12 X 24 36 48 60

YacTb 2. max. 90 6annos

Ne ? a 6 B I g Ne ? a 6 B 1 g Ne ? a 6 B 1 g Ne ? a 6 B T
B
1 B 10 2P /K 19 ° 28 X X
H X X H X X X H X VvV X H ‘I
2 B X 11 %X X 20 B X X 29 "“)“
H X X Ho x X H X X X | |
\
3 BX X 12 B X X X 2n B X 30 l
H X X X H oy % X X X X
|
2 X X 13 B X o B X X X X o Bx |
Hox x X X X X X H X H |
|y
5 X 14 B X X 23 IX X 32 3 |
XxX X HXXX X x X H ;x X
\
6 ° X X 15 ° x X 24 B X1 X 33 B | ‘
H X X H X X X H o X X H X
\
7 X 16 ° X X X o5 B X X X X 34 0 |
X X H X X X Wl
|
g B X K 17 Bx X X X 26 2 x X X 35” }
H X X H X H X X HI .« x
o ° X X 18 2 x X 27 B X 36 | |
Ho o X H H X

NToro 3a
yactm 1 mn 2:

MpoBepun ®NO

Mepenpoeepun
dPNO



Pabouee mecTto Ne n

£ A NToro 6annos
<?" ~~(I" SA0AHVE *
NPaKTMYecKOro Typa 3aK/l4YnTeNbHOro aTana
XXXI11 Bcepoccnminckon onumnuagbl WKOMbHMKOB No 6uonorun 2017 r.
r. Y 1bAHOBCK
®U3NONOrNA PACTEHUIA
PN3NOJTOTMYECKUME MPOLUECCHI NMPU MPOPACTAHWI CEMAH
Ll,enb: OoxXapakTtepn3oBaTb Mnpoueccbl, npoucxogdawme npu npopacrtaHWM 3epHOBOK, B TOM 4ucre -
Y pasNnyHbIX reHETUYECKNX JIMHUIA (COPTOB).

O6opynoBaHue: NpoOpOLLeHHble 3epHOBKM nuweHuubl (Triticum aestivum), Habyxwwue
3epHOBKM [BYX COPTOB KYKYypy3bl (Zea mays), Yawku Metpu, 6pnuTBa, NOAAO0H, 1% KONNOWAHbI
pacTBOp Kpaxmana B K0nbe, MepHbI CTakaH, pacTBOp ioja B Npobupke, wWTaTUB, MepHas
nuneTka, nanoyka Ans pasMelnBaHWA pacTBopoB, Genas 6ymara (6ymMaxHble MOn0TeHLa),
NMUHLET, NpenapoBanbHble Urbl, GBUHOKYNApHaa nyna.

Xog paboThbl:
1 W3 KonGbl B MepHbIA CTakaH Hanente 25 MA pacTBopa Kpaxmana. MepHOl NUNeTKoW
pob6aBbTe 2 MA pacTBopa ioga. Mepemelwainte [0 NOSBAEHUS PaBHOMEPHOW WHTEHCUBHOWA
CUHEN OKpackw.

2. [lepeneinTe nonyyeHHbI pacTBOp B YawkKy [MeTpu. Yawky nocTtaBbTe Ha 6enyt bGymary
Janblle oT cebs Tak, YTOObI OHA He Mellana AanbHeliwel paboTe.

3. bputBOi paspexbTe BAOMAb 3-4 NPOPOLLEHHbLIX 3€PHOBKM  MLIEHWULbI
(obbekT A). TlloMecTuTe C MOMOLLbID NUHUETA paspe3aHHble 3epHOBKMU
C O4HOr0 Kpas 4yawkmn MeTpu (Kak NokasaHO Ha pUcyHke cnpasa). Mpu 3TOM
3ePHOBKM LOMKHbI 6bITb NOMHOCTHIO MOKPbLITbI PACTBOPOM.

Mocne atoro HE TPOTAUNTE yawky MeTpu, 4ToObLI pacTBOp He nNepemeruanca!

4. Yepe3z 20 MUHYT OTMeTbTe W3MEHeHMe LBeTa pacTteopa. [lpurnacmte MNpPOBEPAIOLLErO,
YTOObLI OTMETWUTbL BawmM pe3ynbTaTbl (663 OTMETKM MPOBepsAlolWero pesynbtatbl 0ygyT j? Y

cuutatbes HEAENCTBUTE/IbHBIMW. Bann 3a 3Ty yacTb paboThbl He BbICTABNAETCSA). (1
HabnogeHne: LBeT pacTBopa BOKPYT 3epHOBOK M3MeHuncd ¢ QUIiIPU)  Ha ' C
OTBeTbLTE HA BOMPOCKI. K KakoMy ceMelicTBY OTHOCUTCS 06BEKT (0,5 6anna) »
O Ha/MuMK Kaknx (hEPMEHTOB B NMPOPACTAOLLMX 3EPHOBKAX CBUAETENLCTBYIOT pPe3y/ibTaTbl NPOBEAEHHOIO
onbita? //laiCAXYA (0,5 6anna) t
Kakoii ropmoH BblpabaTbiBaeTcsi npv npopactaHun? mVAXL'iuUiUH (0,5 6anna)
B KaKoli YacTv 3epHOBKW OH CUHTE3MpyeTcA? @ (0,5 6anna) t
/13 KaKoin yacTy 3epHOBKU MPOVCXOANT €0 CEKPeLmna? (0,5 6anna)
Ha kakylo yacTb 3epHOBKM BO3AENCTBYET 3TOT rOPMOH? (MOC/e BO3AENCTBUS BbIAENATCA (epMEHTI,
KOTOpble Bbl 0GHAPYXU/IN B OMbITE) (0,5 6anna)
Ha Kakyto YacTb 3epPHOBKU AE/CTBYHOT BblAeMBLUMECS (DEPMEHTbI? (0,5 6anna)
Kakvie BelllecTBa 06pasytoTcs npyu AeincTBumM aTuX hepMeHToB? -a (0,5 6anna) -6

5. Bo3bmuTe fABe Habyxwive 3epHOBKM KYKypy3bl pasHbiX copToB (06bekTol B n B). C
NOMOLLbI0O GPUTBLI CAeNaiTe NPOLOMbHbLIN paspe3 060MX NN0A0B TaK, YTOObI Ha cpese Obln
O4HOBPEMEHHO BWAHbI U MOYeyKa, W 3apoAbllleBblli KOpewokK. PaccmoTpuTe cpe3 B
OUHOKYNAPHYIO Nnyny.



6. O6paboTainTe cpesbl 06eMx 3epHOBOK pacTBOpoM Iioga. lMpurnacnte NpoBePSHOLLErO,
4yTO6bl OH OLEHWN Bally TEXHUKY paboTsl (2 6anna). W

7. CpenaliTe BbIBOAbl O COJEPXKaHMM Kpaxmana B obpasue b ns obpasue B.

CopepxaHve kpaxmana Bblie B o6pasue O (0,25 6anna). Ans NpOMbILIIEHHOTO WU3rOTOB/IEHMS
KOHCEepBMPOBaHHOI cnaakoit Kykypysbl 6onee npurogeH obpasey, (b (0,25 6anna).

8. Kakue nameHeHuUs MOryT NpMBECTU K (heHOTMNY, Habndarouemyca y obpasua B (o6seanTte
npaBubHble 0TBETHI) (CyMMapHo 3 6anna):

m (Ja CHeT) CHuxeHMe npoyHOCTM okonongoaHuka; m (fa /(Het) CHwkeHMe aKTMBHOCTU Kpaxmasl-
passaTpnswowero cepmeHta; ¢ (Ja / (BeTp4 CHmKeHne cuHTE3a 3TWIeHa npu Cco3peBaHuu;
u((Ja / HeT) CHmKeHne NOCTYM/IEHNS caxapo3bl OT 3eNEHbIX JIMCTLEB K Pa3sBUBAKLLIMMCS 3€pPHOBKaM; 2
m(paTHeT) MNoBbiweHne cekpeuun amunasbl; m([a (HeT/YBenmueHne 6GMoCUHTE3a 3eaKCcaHTUHA.

9. Onupascb Ha chenaHHble Cpesbl, 3apuCyinTe CTPOEHWE 3epPHOBKU KyKypy3bl. CoeguHute
yKa3aTe/IbHbIMU CTPefikaMy Ha3BaHMA COOTBETCTBYHOLWMX CTPYKTYP U UX M306paxkeHue Ha
PUCYHKe (cymMapHo 6,5 6annos).

OkononniogHuK
(nepukapn) e » LiBeTkoBas yellyA
LLnTok AnelipoHoBbIl
r cnoi -
Apunnyc
* Kpaxmanucrbiii
-4"' Koneopu3sa 3Haocnepm
FMNOKOTW/b * lNoueuka
-4 - KopelLuok * SniAHETAIL
CeMeHHas Koxypa » Koneontunb
10. OTBeTbTEe Ha BOMPOCHLI (CymMMapHO 2 6anna). Ykaxwute MNAOMAHOCTb KIETOK: WwuTkKa .

aneiipoHoBOro ¢/lost Y M\ KpaxmasMcToro sHaocnepMa 3 /1: oKosonaoaHuka X 1.

/13 kakoli CTPyKTypbl 3€PHOBKM pa3BUBAETCS OpraH MPOPOCTKA, YKa3aHHbIA Ha PUCYHKE CTPEsniKon? r
uAicv - ,m iXe . yce,/?ice mS&j
"YKccaom. Kakoii TMn KOpHEBO cucTeMbl y NpopocTka Kykypy3bel?. cco i‘fccr>bJU
11. AonycTuM, 4T0o reHoTun obbvekta b - DD FF kK LL tt, a reHoTun o6bekTa B - ddff KK Att.
Bbl HaHOCUTE NbiNbLy 06beKTa b Ha pbinble 06bekTa B. Mpuseaunte reHotunsl (1 1 6ann):

a) 3apoabiwen -Qc] f L L'I'E\ 6) aHgocnepmoB 3epHoBOK [)cjc [/ JKKk/Y /1] [
YKaXKnuTe reHOTUMbI, eC/IN XXEHCKUM poauTeNnem Obln 06bEKT B, @ MYXCKUM - 00bekT B.A

B) 3apo/blLUeit f|df 4K Iﬂ_l I ; T) 9HAOCMEePMOB 3epHOBOK m |m k t| L uu

12. MpeanonoXunm, 4To 3a NPU3HAK «MOPLLMHNCTbIE 3EPHOBKM» OTBEYalT [ABa He CLENIeHHbIX
reHa - D u F. ns nposBneHnsa npusHaka MOPLWMUHUCTOCTN AOCTAaTOYHO, YTOOLI 3HAOCNEPM
nonyynn nnbo TOMbKO peueccuBHble annenn d, nMbo TONbKO peleccusBHble annenun /
(4BOViHbIE MYTaHTbl TakKXXe MOpLUMHUCTLIE). Kaknum 6yfeT pacuiensieHne cpeiu 3epHOBOK BO
BTOPOM MOKONMEHWUN OT CKpeLwMBaHns, ykazaHHoro B n. 11 ($ o6bekT b x <$06bekT B)?

a»' LIJF\JX r/ijXOJ\ - > '|7L|.||.|.|.|

OTBeT: Aaqu 3EPHOBOK : RLLU/IHI/ICTI:IX 3EPHOBOK ( lm).



NTOrIO:

3ajaHnsA NpakKTUYecKoro Typa 3akaw4uuntenbHoro atana XXXII1 BcepoccMACKOA onMMInagbl WKObHUKOB MO
6uonoruun. 2017 r. r. ¥ nbAHOBCK. 11 Knacc

BENOOTINA PASBUTUA XXKNBOTHbIX

Joporue yyacTHuKu!
Ha BbinonHeHve 3agaHus Bam oTeoanTCs 50 MMHYT. O6paTuTe BHAMAHWE: 3ajaHue COCTOUT U3 [BYyX YacTell.
pamoTHOpacnpefennTe BpeMs Ha BbIMONHEHUE Ka>K ol yacTn! MakcumanbHoe KonnuecTBO TexHuveckux 6annos - 120.
IMpw BblUMCNEHNM UTOrOBOrO 6anna, NoaydeHHas cymma 6yaeT pasjeneHa Ha WecTbh. MakcMmanbHOe KOAMYeCTBO
nTOoroBsbix 6annos - 20.

OGopypfoBaHue 1 MaTepuasbl:

MwuKpockon

Mukponpenapatbl cTaguin aMOPUOHaNLHOIO Pa3BUTUS PasIUUHbIX XXUBOTHbIX, 0603HAYEHHbIE Ludpamu.

Yawku MeTpu, cogepxaline XmMBble Haynanycbl apTeMuii (A), a Takxe (UKCUMpoBaHHble 06pasLbl B3poCabiX pavkos (b),
JINYNHOK AaHuo (B) n manbkos gaHuo ().

Habop LBeTHbIX KapaHgallei (KpacHbI, CUHWIA, 3eneHblit)

MacTepoBcKaa nuneTka Ha 1 mn.

lMokpoBHOE M NpeaMeTHOe CTeKNa AN NPUroTOBNEHUS Mpenapara HaynjauycoB apTeMUIA.

3apaHue 1. CTpoeHne aMb6pUOHanbHbIX CTaguii pasBUTUSA XNBOTHbIX. (48 BAJI/TOB)
MpvMepHOe Bpems, 3aTpaynmBaeMoe Ha BbINOAHEHNE 3a4aHuUs - 20 MAHYT.

[MnaH CTPOEHMS MHOFOK/IETOYHOIO OpraHM3ma OnpegenseTca Ha HadalbHbIX 3Tanax pa3suTus. Mpy 3TomM pasHoo6pasne
nyTei pa3BUTUSE MHOTOK/ETOUHbIX XXMBOTHbLIX CNOCO6HO MOpa3nTb camMoe CMefioe BoobpaxeHne. B aTom 3agaHun Bam
npegnaraeTca pazobparbcs CO CTPOEHWEM 3MOPMOHOB MHOTOKIETOUHbIX XXUBOTHBbIX.

52-
3agaHue 1.1. (32 6anna)
Vicnonb3ys MMKPOCKON, UccneaynTe npeanoXXeHHble Bam npenapaTbl 3SM6pUOHanbHbIX CTaguii pasBUTUA XXNBOTHBIX.
BrnvwuTe B Tabnuuy HoMep aHann3Mpyemoro npenaparta. [ocTapaliTecb onpeAennTb CMCTEMATMUYECKOE NOM0XeHNe
opraHu3ma v CTaguto pasBuTKA. 3anonHuTe Tabnmyy 1

Homep npenapara a ] /T
Cuctemarunyeckoe 1jP U fi b 7/1&cl 1 "Ye A
MoNoXeHMe opraHmsma

(Tun/knacc) 12_

CTagns ambp1oHanbLHOro

asnTunda
P 'Sfet'l-Etub

OCHOBHbI€ CTPYKTYpbl
3M6proHa, Habnogaemble
Ha 3TOI cTaguu passuTUA
- AYcyrpxngacel o<
77amcecmrlnolr6ngnk
/[ n. -
anc: f / ﬂ,CﬂBFE



3agaHune 1.2 (16 6anno.)
Ha pucyHke 1 cxemMaTU4yHO M306paXKeHbl MonepeyHble cpe3bl AIMOPUOHOB [BYX MO3BOHOYHbIX >XUBOTHbIX. Mcnonb3ys
LBeTHble KapaHAallu, 3akpacbTe CTPYKTYpbl, CHOPMUPOBaHHbIE PA3IMYHLIMK 3apOAbIEBbIMU NUCTKaMu. O603HaybTe Ha
KaXXJ0M PUCYHKE LLeNOMUYECKYHO MOM0CTb, UCMNONb3YS 3HAK «3Be3404Ka» (*)
PUCYHOK 1L
JKTOoAEpPMA
(KpacHbIit)

Me3ogepma
(cuHmnn)

OHIpLepMa
(3eneHblNn)

Lenom (*)

3agaHue 2. MocTamObproHanbHble CTAAUU Pa3BUTUA XUBOTHLIX. (72 BAJINA)

MpumepHoe Bpems, 3aTpaynBaeMoe Ha BbINOSHeHWe 3a4aHunsa - 20 MUHYT.

Pa3BuTME MHOMMX XWMBOTHbLIX MOC/E BbINYNAEHUA U3 Aiila NpoTekaeT ¢ MeTamopdo3oM. Mpu 3ToM MaclTab
npeo6pa3oBaHuii, MPOUCXOAALLMX B XO4e MeTaMopho3a, MOXET 3HAUMTeNIbHO BapbMpoBaTh. B faHHOM 3agaHun Bam
npeanaraeTca M3yymTb CTPOEHUE PaHHUX CTaAWiA Pa3BUTMS ABYX XMBOTHbIX: AaHMo pepuno (Brachydanio rerio) u aptemmn
{Artemia salina). Ha Bawem pabouyem cTo/e B YaliKax MeTpy HaxoaaTcsa XUBble Haynamycbl apTeMuii (A), a Takxe
(hrKcupoBaHHble 06pasLbl B3pocabix pavykoB (B), iM4nHOK gaHmo (B) n manbkos gaHuo (IN). Takxke Ha Bawem ctone nexuT
PUCYHOK, CXeMaTMYHO M306paXaloLLnii CTpOeHMe B3pOCoi apTeMun. TwaTeslbHO U3yunTe NPesioXKeHHble 06beKTbl. s
TOro, 4TO6bI MPUrOTOBUTL 06pasel, A, BO3bMUTE NUNETKOW HEMHOrO BOAbI C HAynaMycamu U MOMeCTUTE Ha NpeLMeTHOe
cTekno. HakpoiiTe o6paseL, MOKPOBHbLIM CTEK/IOM, NMOC/Ee Yero NpPUCTynaiTe K MUKPOCKONMPOBaHMIO. OCTOPOXHO: BoAa C
Haynauycamm cofep>XuT Mopckyto conb! CTapaliTech n3beratb nonagaHuna BoAbl B ONTUYECKYHO CUCTEMY MUKpockona!
Mocne paboThbl TWaTeIbHO NPOTPUTE NPeAMETHOE CTEK/0 candeTkoli! He BbiHMMaliTe U3 yawek MeTpu obpasybl b, B 1
! O6paTTe BHUMaHMWE: 4N TOro, YTOObI pa3nYMTb HEKOTOPbIE NPO3payHble AeTann 06bEKTOB, YMEHbLUUTE MNOTOK CBETA,
3aKpbIB AmagparMy KOHAeHCOpa MUKpPOCKoMa.

3agaHue 2.1. (32 6anna)
M3yuuTe npenapatbl, UCNOMb3YS GUHOKYNAPHbIA MUKPOCKOM, OTBETHTE HA BOMPOCHI 1 3anonHUTe Tabnuuy 2 B NCTe
OTBETOB.

Ha3BaHue CTPYKTYpbl Haynnunyc B3pocnblii payok
NpucyTCTBYET OTCYTCTBYET NpUCYTCTBYET oTCyTCTBYeT
HaynnnanbHblii rnasok J V/
CnoxHble rnasa v
AHTEHHY b X Vv
AHTEHHBI \/
Xenvuepsl /o y
pyZHblE KOHEYHOCTH AV ‘A
[BYyBETBUCTbIE KOHEYHOCTH Vv / % y
Kapanakc (naHyupb) X /



HasBaHue CTPyKTypbl NlnunHka pgaHmo (48 vacoB nocne Manek fgaHuo  (oAHa  Hefens  nocne

OMNoA0TBOPEHMS) 0MNo40TBOPEHUSA)
npucyTcTeyet OTCYTCTBYET npucyTCTBYeT OTCYTCTBYET
Mnasa Yy Yy
YKabepHasa wenb y y
YKenTouHbIi MeLwoK Yy y
AMHNOH Yy, y
CermeHTMpOBaHHas y
MyCKkynatypa e
MnaBaTenbHbIA Ny3bIpb
060c06/1eHHbI  XBOCTOBOIA y y /
MNaBHUK
MenaHoLUTbI Y \Y
3agaHue 2.2. b (16 6annos)

Hue npuBefeH psf YTBEPXKAEHWIA, KacaloWMxcsl 0CO6eHHOCTel UHAUBUAYANbHOTO Pa3sBUTHS U3yyaeMbix Bamu
opraHm3moB. OTMeTbTe B IMCTe OTBETOB, KaKue YTBEPXKAEHUS SBNAIOTCSA BEPHbIMMU, a KaKue - HeT.

A - KonnyecTBO KOHEYHOCTel B npouecce pa3suTtus Artemia salina yBennumsaetcs.

B - KonnyecTBo poToBbIX KOHEUYHOCTeR (MaHAMOY bl U Makcunnbl) y Artemia salina He nsmeHseTcs.

B - Mocne BbINynneHns u3 fiila 40 AOCTVXKEHUN HefeNbHOro Bo3pacTa Brahydanio rerio 3HauMTenbHO yBennynBaeTcs B
pasmepe.

I - Bce KoHeuHoCTW Haynnuyca Artemia salina aByBeTBUCTbIE.

[ - Bce cermeHThl Tena B3pocnoli Artemia salina HeCyT KOHEYHOCTH.

E - MurmeHTHble KNeTkn y Brahydanio rerio cogep)aTcsi TONbKO B anuepmuce.

X - numHka Brahydanio rerio BefieT akTUBHbIA 06pa3 XXM3HW, MnaBasi B TO/LLE BOAbI.

3 - Jlnunuku Brahydanio rerio He nuTaeTcs.

YTBepXfaeHune A b B r il E K 3

BepHoe Y / / Y, Y
HeBepHoe X/

3agaHue 2.3. (12 6annos)

Kakune cobbiTus, npouncxoadauine B xoae I'IOCTC-)M6pI/IOHa}'IbHOFO pasBuMTUSA apTeEMUKN, HE NMEIKOT aHanoroB y AaHno?

/b "Hnyw JT nunan M T H& # namMuw acec
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3apaHuve 2.4. (12 6annoB.)

[laH1o-pepuro - He TONBbKO NONyNsApHas cpeay HauMHaOWMX akBapuyMUCTOB PbiGa, HO 1 U3NHOGNEHHBIA 06bEKT
UccnefoBaHnii 6GUoNOrMM PasBMTMSA. J1ErKOCTb COAEPXKaHUs U NPOCTOTa HaGOAEHNUS PaHHUX CTaAWIA pasBUTUS NO3BONSIOT
MpoaenbiBaTh CaMble pa3Hoo6pasHble reHeTUYECKME UCCNe0BaHMA C UCMO/b30BaHNEM faHno. Tak, uccneposatenu n3
yHuBepcuTeTa MPUHCTOHA NOAYYMAN [aHWO C MyTaLMAMM TeHa, KOLMPYHOLWEro 6e/10K NOAMLMUCTUH 2 -
KanbLMi-aKTUBMPYEMbI HeCMELMUYHbIA KaTUOHHBIA KaHan. MyTaHTbl t€321 coaepXXaT TOUYEUYHYHO 3aMeHY OAHOWA
aMWUHOKUCNOTbI BO BHYTPUKNETOYHOI YacTy KaHana, B TO BpeMst Kak MyTaHTbl pkd2 cofepyXaT HOHCEHC MyTalmio,
MPVBOASLLYIO K 06Pa30BaHMIO MOMHOCTLI HE(YHKLMOHAbHOW YKOPOUEHHON NONMNENTUAHON Lenoyku. MccnegoBatenu
npegnonaranu, 4to faHHble MyTaLMM MOTYT OKa3blBaTb ONPefeNieHHble 3PMEKThI Ha pa3BMTME MO3ra 4aH1o pepuo. Ha
PUCYHKE HMKe NoKasaHbl MpenapaThbl NMornepeyHbiX CPe30B rofoBbl IMYMHOK AaHUO: 06pasel, AMKOro TUMNa, a TakKe MyTaHTbl
tc321 n pkd2. N3yuuTe 3TOT PUCYHOK M OTBETLTE HA BOMPOCHI K HEMY.

MyTauusa  Ouknii Tun tc321 pkd2

deHoTMN A vmr | i1
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Kenaem Bamypaun!
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SAQAHUA
NPaKTMUYECKOro Typa 3akntoumntensHoro stana XXXII1 Bcepoccuiickom
onMMnuagbl WKONbHUKOB No 6uonorun. 2016-17 yu. roa. 11 knacc

BUOXNMINA
OnpegeneHve akTUBHOCTU aMu/iasbl CIIOHbI METOAOM MOC/ef0BaTe/IbHbIX Pa3BefeHUin
(no Bonbremyty)

PeakTBbl W o6opygoBaHWe: AUCTUNNIWPOBaHHAs Boja B naacTUKoBoW dawke (50 mn) ana
NPUroToB/IeHNSA pacTBopa amuiasbl CMOHbI (TOTOBUTCA B XOfe 3KCMepuMeHTa), AUCTUNNMPOBaAHHAA BOJAa,
0,1% pacteop NacCl, 0,1% pacTtBop kpaxmana, 20 NycTbiX NPOGUPOK B LUTATMBE, aBTOMATMYecKas NuneTka,
HaKOHeYHWKW, pacTBop J110rona B KanesnbHULE.

Xopf paboTbl: MMpoHymepyinTe 2 psga no 10 npobupok B kKaxgom (1-10 n 11-20) n Hanelite B
npo6upkmn Ne2-10 B pagy 1-10 no 4 mn AUCTUNNMPOBAHHONM BOAbI U B Npobupkn Nel2-20 B pagy 11-20 no 4
mn pacteopa NaCl. HabepuTe B poT ANCTUNNINPOBAHHOW BOAbI U3 MAACTUKOBOM YallKu, NPonoaowmTe poT B
TeyeHue NPUMepPHO 1 MUHYTbI U cobepuTe MONYYEHHbI PacTBOP aMunasbl B Ty XKe MAaCTUKOBYH YallKy.
CuunTaiite, UTO B NOJIy4eHHOM pacTBOpe citoHa passegeHa B 10 pa3 (passegeHue 1:10). BHecuTte B
npo6upkn Nel v Ne2 mo 4 mMAa MONYYEHHOro pacTBOpa amwunasbl. TWaTelbHO MNepemMellaiTe COAEPXUMOE
npobupkn Ne2 u nepeHecute M3 Heé 4 Mn B nNpobupky Ne3, TuiaTe/IbHO MepemellaiiTe COAEPXMUMOE K
nepeHecute n3 Heé 4 mn B npobupky Ned wn 1.4. go npobupku NelO. W3 npobupku NelO nocne
nepemelunBaHus Bbinelite 4 Mn pactBopa. CMeHWTE HaKOHEYHUK Ha MUNeTKe W npofenante Ty Xe
npoueaypy ¢ pagom npobupok 11-20. CMeHUTe HaKOHeYHUK Ha NuneTke 1 fobasbTe BO BCe NPOOGUPKY Mo 2
M/ pacTBopa Kpaxmana. HauHuTte ¢ npo6bupok NelO u 20, nepemellaiite, 3aTeM fo6aBbTe Kpaxman B
npobupkn Ne9 un 19, nepemelwaiite, n T.4. 0 nNpo6bupok Nel u 11. MpouHKy6upyiTe NpobUpKM npw
KOMHaTHOW TemnepaType 5 MUHYT. Mocne 5 MUHYT NHKyb6aunn gobasbTe B npo6bupky Ne 10 n 20 no 1kanne
pacTtBopa Jltorons, nepemeluarite, 3ateM gob6asbTe No 1 kanne pacteopa Jltoronsa B npo6upkyu Ne9 mn 19,
nepemMewlarite, u 1.4. A0 npobmpok Nel wn 11. BHecuTe pesynbTaTbl B Tabnuuy. BHecute B Tabnuuy
KOHEUHbIle 3HAYeHNs pa3BefeHNs CNHOHbI B MHKYOaLMOHHON cmeck (pa3BedeHune 1:XX).

3agaHue 1 (10 6annos). 3anonHuTe Tabnuuy 1 BHECUTE B Heé pesynibTaTbl aKcrnepumeHTapOKpacka:
«+ » - CUHAA, « +/- » - (QNOIETOBASA, « - » - HET OKpaLlnBaHuA).

\4_/\

Ne npobupku 1 2 3 4 6 7 8 9 10
Pa3BefieHne CNIOHbI i

A V30 * TGJ((?"'”” - i f 7c 1w [:9£0 /m'37*0 £-76Ne
Okpacka: - - — — -f h ~h
Ne npobupku 11 12 13 14 15 ( 160 17 18 19 20
PasBegeHune CntOHbI

A (:50  (mboO (>/10 (mJkv /[; Ht [’ftID (mJW @®76fv /. /6761
Okpacka: — — - -- 4 - ~f~

3agaHue 2 (5 6annos). PaccuuTaiiTe, ckonbko munaunutpos 0,1% pacTBOpa Kpaxmana MOAHOCTbIO
pacwienut 1 ma Hepa3BeAeHHOW CAOHbI 32 5 MUHYT? T1ONHLIM CUMTaeTCsA pacllensieHne Kpaxmana B TOi

npo6upke, B KOTOPOW NOMHOCTbIO OTCYTCTBYET CUHee/(hnoneToBoe OKpallmBaHue. < P

B otcytctBre NaCl 1 mn Hepas3BefleHHOI C/OHbI MOMHOCTLIO pacwenuT Kpaxman B .£0*™ wMn
0,1% pacTBopa 3a 5 MUHYT j/

B npucytctBun NaCl 1 mn HepasBedeHHOW CAKOHbI MOMIHOCTHK pacllennMT Kpaxman B M

0,1% pacTBopa 3a 5 MUHYT
3agaHue 3 (5 6anno.). PaccunTainTe yaeNbHY0 aKTUBHOCTb aMuiasbl CAOHbI B MKMO/Ib MasibTO3bl/MUH
1 M1 Hepa3BeAeHHOI CNOHbI B Bawem onbiTe.

MonekynsapHasa macca ManbT03bl paBHa

B otcytctBme NaCl akTMBHOCTb aMu/iasbl COCTaBNAeT 05~ MKMO/Ib MaJibTO3bl/MUH
Ha 1 Mn Hepa3BeAeHHON C/OHbI
B npucytctemum NaCl akTMBHOCTb ammnasbl COCTaBNAeT Yy MKMO/1b ManbTO3bl/MUH

Ha 1 M/ Hepa3BeJeHHON C/OHbI



MTEHETUKA. 11 knacc. JINCT OTBETOB
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3. Ans pewleHns 3agaHnsa 3 UCNob3yiiTe 06paTHYO CTOPOHY NUCTA.
5 6annoB 3a NO/HOE peLleHne.

Yaaum Ha Apyrux ctaHuuax npakTuyeckoro Typa Onumnuagbi!

Mo 2 6anna 3a Ka>K/blii NpaBUNbHO OXapakTepu3oBaHHbIii reH. B cymme 10 6annos.
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