msa CN-PI'Bwu

PervoH UYcnd6UMHGBAAA &En
Knacc

LWndp H - 40

MATPUWLUA OTBETOB (YacTtb 3)
K 3agaHnsam Teopetnyeckoro Typa XXXIII Bcepoccuiicko onmmnumagpl
LW KOMIbHUKOB MO 6MoM0ruu, . Y nbsaHoBCK - 2017 T.
10-11 knacckl [max. 134,5 6annos]

PucyHokK 1 2 3 4 5 6 7 8 9
Knaccbl A b A A /= K X £
PUCYHOK 1 2 3 4 5 6 7 8 9 1011 12

Cuctematnueckoe nonokeire A B k b I A b A A $ c T

CTpyKTypa A b B r E X 3 7 K
KOHCKWIA KaluTaH X 9 y X It I
KawTaH HacTosLuWiA / U pe6 K
Tunbl NpoBOAALWNX NYYKOB 1 2 3 4
O603HaueHMs! B A r &
O603HaUeHNS 1 2 3 4 5 6 7 8 9 1
Ctpyktyphble anementsiimcra A E I 3 A b K X £ A
Mpovuecchbl 1 2 3 4 5 6 7 8
PacTeHus B b A A A A b A
BapvaHT NPUBUBKM 1 2 3 4 5 6
®eHOTUN pacTeHus b A A b A C
O603HaueHne 1 2 3 4 5 6 7 8 9 10 "
CTpykTypa I b B nu A r A b
BapunaHt HC 1 2 3 4 5 6 7 8

YKnsoTHoe ft 4 8% A 4 *



/,5

28. [5 6an

YT1Bepxae

Pbiba 1
MuTtanne B

MecToobuTaHue y

OTpsagbl 1

KOHEYHOCTU b

TkKaHb (opraH) 1 2

Bug kanunnspa A

13. [4,5 6anna]

CTpyKTypa Ha pUCyHKe 1 2
HassaHue A "
dnekTpokapanorpamma

YpoBeHb HapyLleHUsI NPOBOAMMOCTY

Cxema 1

MpeacTaBuUTENb E

MocnepoBaTeNnbHOCTb 1

Mpoueaypa r
17. [4,5 6anna]

OpraHunsm 1 2 3

MwuToxoHapua b € 1

Tun aHTUGaKTepnanbHOro BellecTBa

KpuBas pocTa

Homep BewecTBa/hepmeHTa 1

Ha3BaHwue £

Buonorusa, 39-2017,10-11 knaccel

2



20. [5 6annosB]
CoefiHEHNE
Cxemal/popmyna
OnuncaHune

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

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

23. [4 6anna]
BapuaHT
BepHblli (JA)
HesepHbiii (HET)

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

25. \4 6anna]
YTBepxXieHue
BepHoe (OA)
HesepHoe (HET)

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

27. [5 6annos]
YTBepxaeHue
BepHoe (4A)
HesepHoe (HET)

Xr

Buonoruga, 32-2017, 10-11 knaccel

3 4
X
3 4
X X
4 5 6 7 8
-X X
3 4
X X -
3 4
X
3 4 5
Vv
>< X
3 4 5
X X
X

3



Buonoruga, 33-2017, 10-11 knaccel 4

YTBepxaeHue 1 2 3 4 5
BepHoe (JA) X
HesepHoe (HET) X

YTBepxXieHune 1 2 3 4 5 6 7 8
BepHoe (1A) X ~ X X \ X X
HesepHoe (HET) X X

YTBepxXaeHue 1 2 3 4
BepHoe (JA) X X
HesepHoe (HET) X X

31. [l 6ann]
MpoaykT 1 2 3

OTBeT

YTBepxaeHue 1 2 3 4 5 6

BepHoe (OA) -X

HesepHoe (HET) -X X X - X - X
33. [4 6anna]

YTBepxaeHue 1 2 3 4

BepHoe (JA) X —X y

HesepHoe (HET) X
YTBepxieHune 1 2 3 4

BepHoe (4A) X Yy X
HesepHoe (HET) X

3as 13-1 infLiao-N @ t
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RavH VipnASaUCYAA 41
Kexc M

Littp

Y-

MATPVUA OTBETOB (Yactu 1 un 2)

K 3a4aHuaAM TeopeTmyeckoro Typa XXXIIl Bcepoccuinckoin onmmnuagbl

LWKOJ/IbHUKOB NO 6mnosnornun, r. YnbaHoBCK - 2017 T.
10-11 knacchel [max. 150 6annos]

BHumaHune! O6pa3sel, 3aN0NTHEHUA:

4
Yactb 1. max. 60 6annos
Ne a 6 B T Ne a 6 B T
1 13
2 14
3 15
4 16 N
5 17
6 18
7 19
8 20 ><
9 21
10 22
11 23
12 24
YacTb 2. max. 90 6annos
Ne? a6 BT g Ne ? a 6
1 B 10 B X
> B X X X 1 B X
H X X H K
B X X B X
3 12
HX X X H K
B X X B K
4 HV X K 13HX
B B X
° H X X X 14Hﬂ
6 BX 15 BK
H X k K Ho
78 X 6B X
H > X X H X
g BX X 7 BXY
H X K X H
9 B X XY 1BB
H X X H X

Mposepun ®NO

MepenpoBepun
(olvfe;]

npaBu/1bHbI n oTBeT

25
26
27
28
29
30 ><
31
32
33
34
35
36

/U

24

25

26

27

I W I W I @ I W

Ne a 6

37
38
39
40
a4
42
43
44
45
46
47
48

X <
x

~

OTMeHa oTBeTa
% 12-
B T Ne a 6
49
X 50
X 51 *
52
53
54
55
56
>< 57
58
X 59
60
r A Ne ? a
B K
28
29 B K
K k H
B
30
X X H «
V 3 B X
X H
K k 30 B k
H
X X 33 B X
H
X 34 B
K H Kk
K 35 B
K H K
Xll 36 B V
X H
NToro 3a

yactm 1 un 2:

L

B

~

~

(w -



Pabouyee mecto No  #
Wtoro Gannos I
3AJAHVUE
NpaKTM4YecKOro Typa 3aK/Ji4YnTeIbHOro aTana
XXXII1 BcepocCcMnckon onMmnuagbl WKONbHUKOB Nno 6uonorun 2017 r.
r. Y 1bAHOBCK
®U3NOMOTNA PACTEHII
PUN3NOJTOTMYECKUME NMPOLECCHI MNP MPOPACTAHUNWN CEMAH

Lenb: oxapakTtepu3oBaTb NPOLECCHI, MPOUCXOAsLIME TMpW NpPoOpacTaHuM 3epHOBOK, B TOM uucne -
Y pasNnyHbIX reHeTUYecKUx SIMHWIA (CopToB).

O6opypoBaHue: MPOpPOLLEeHHble 3epHOBKM nweHuybl (Triticum aestivum), Habyxwwe
3ePHOBKM [ByX COPTOB KYKYpYy3bl (Zea mays), Yawku Metpu, 6putBa, NOALOH, 1% KONNOUAHbIN
pacTBOp Kpaxmana B KOnb6e, MepHbli CTakaH, pacTBOp iofga B Mpobupke, LWITaTMB, MepHas
nuneTka, nanouyka [ANd pasMellnMBaHWMA pacTBOpoB, 6enas 6Gymara (6ymaxHble nofoTeHua),
MUHLET, NpenapoBasibHble UrMbl, GBUHOKYNSAPHAA Nyna.

Xop paboThbl:
1. W3 Konbbl B MepHbI CcTakaH Haneite 25 Mn pacTBopa Kpaxmana. MepHOW nuneTKoin

pob6aBbTe 2 MA pactBopa iopga. Mepemellarite 40 NOSIBNIEHUS PaBHOMEPHOW WHTEHCWUBHOIA
CUHEeW OKpackuw.

2. [MepeneiiTe Mony4YeHHbIN pacTBOp B 4awky MeTpu. Yawky nocTtaBbTe Ha 6enyto bymary
fanbuie oT cebs Tak, YTOObI OHA He Mellana ganbHelwel paboTe.

3. bputBoil paspexbTe BAONb 3-4 MNPOPOrUEHHbIX 3EPHOBKU  MLLUEHWULbI
(06bbekT A). [lomecTuTe C NOMOLLbD MUHLETa pa3pe3aHHble 3epPHOBKMU
C O4HOro Kpasa vawkuy MeTpu (Kak nokasaHo Ha PUCYHKe cnpasa). [pu aTom
3ePHOBKM LOMXKHbI 6bITb NOMHOCTLIO MOKPbITbI PACTBOPOM.

Mocne atoro HE TPOTANTE uaw Ky MeTpu, 4yTo6bl pacTBOp He nepemelwtancsa!

4. Yepe3 20 MWHYT OTMeTbTe M3MEHEHWe LBeTa pacTsopa. llpuriacute NMpPoBEPSIOLLEro,
4yTOObl OTMETWUTHL BallM pe3ynbTaTbl (663 OTMETKU TMPOBEPAIOLLEro pe3ynbTaThl OyayT
cuntatbcs HEAEMCTBUTE/IbHBIMW. Bann 3a 3Ty 4acTb pab0Thbl He BbICTAaBNAETCS).

HabnogeHne: UBeT pacTBopa BOKPYr 3epHOBOK M3MeHunca c Fogyéolo Ha

OTBeTbTE Ha BONPOCHI. K KaKoMy cemeiicTBy oTHocUTCA 06bekT A? b J1 (0,5 6anna) /"
O Hannuun Kakmx hepmMeHTOB B NpopacTarLmxX 3epHOBKaX CBUAETE/IbCTBYIOT pesy/ibTaTbl NPOBEAEHHOro
onbita? /vPuluaA-3a __ (0,5 6anna) -f
Kakoli ropmoH BblpabaTbiBaeTca Npu npopactaHum? cA-NP-y N (0,5 6anna)

B kakoil yacTn 3epHOBKU OH CUHTEe3npyeTcsa? (0,5 6anna)
M3 kaKoii yacTy 3epHOBKM NMPOMCXOAUT €ro cekpeuna? (0,5 6anna)

Ha kakyt 4yacTb 3€pHOBKM BO3[ENCTBYET 3TOT rOpMOH? (Nocse BO3A4EeNCTBUSI BblAENSATCA (DEPMEHTHI,
KOTOpble Bbl OGHaPYXWIu B onbiTe) T 4yOA9e (0,5 6anna)
Ha kakylo YyacTb 3epHOBKU AENCTBYIOT BblAeNMBLUMECS (PEPMEHTHI? (0,5 6anna)
Kakue BellecTBa 06pasyoTcs npu AelcTBUU 3TUX DEPMEHTOB? JI (0,5 6anna)

c>/LwroCAXJITX 6>
5. Bo3bmMuTe aBe Habyxllime 3epHOBKM KYKYypy3bl pa3HbiXx cOpToB (00bekThl B m B). C

NOMOLL b0 6GPUTBLI CAenaiTe NPOLONbHbLIA paspes 060MX N0LOB TaK, YTOObI Ha cpese Oblu
OLHOBPEMEHHO BW[AHblI W MOYeyKa, W 3apofbllleBblli KOpewoK. PaccmoTpuTe cpe3 B
OVHOKYNSApPHYIO Nyny.



6. O6paboTaiiTe cpe3bl 06eMx 3epHOBOK pacTBOpPOM ioga. lMpurnacmte npoBepstOLLEroO,
4yTO6bI OH OLLeHWN Bally TeXHUKY paboTel (2 6anna). /

7. CpenaiiTe BbIBOAbI O cofepXaHnn Kpaxmana B obpasue bus obpasue B.

CopepxaHue kpaxmana sblwe B obpasye _£ (0,25 6anna). Ons NpoMbIWIEHHOTO U3rOTOBNEHUS!
KOHCEepBUPOBaHHOI cnaakoit Kykypysbl 6onee npurogeH o6pasey, g (0,25 6anna).

8. Kakne nameHeHus MoryT NpMBECTU K heHOTUNY, Habnoaarollemycs y obpasua B (obsegnte
npasBuabHble 0TBeTbI) (CyMMapHo 3 bana)'.

m (Ja /(Ffej)) CHMXeHMe NPOYHOCTU OKOMOMNSIOAHUKA; CHMXeHVe aKTUBHOCTU Kpaxmasi-

pasBeTBasoLlero epmeHTa; = I HeTpCHumXeHne cuHTE3a 3TWIEeHA Npu CO3peBaHwuu;

m(la)/ HeT) CHmXeHWe MNOCTYN/EHUA caxapo3bl OT 3eM1EHbIX NCTbEB K pasBuBaloLUMca 3epHoBkam; /
®— 'T[a)/ HeT) MNoBblweHne cekpeymm ammnnassl; *(La)/ HeT) YBenuueHne 6uocmHTe3a 3eakcaHTuHa.

9. Onupasicb Ha CchenaHHble cpe3sbl, 3apucyiiTe CTPOEHWE 3ePHOBKM KyKypy3bl. CoeauHuTe
yKasaTe/lbHbIMW CTpeNKaMn HasBaHWA COOTBETCTBYHOLMUX CTPYKTYP M UX U300paxeHue Ha
pucyHke (cymmapHo 6,5 6annos).

OkononogHnK
(nepukapn) » LiBeTkOBas yelys
LWuTok * AnelipoHOBbIi
cnoi
Appayc -
e KpaxmanucTbiii
fy Koneopusa aHgocnepm
lmnokoTunb Moueuka - f
X/ Kopeuiok AMK<Yrnnb
CemeHHasn Koxypa KoneonTtunb

/
10. OTBeTbTE Ha BOMPOCHI (CyMMapHo 2 6anna). Ykaxute MAOWAHOCTb KNETOK: wWwuTka 1 A

aneiipoHoBoro cnost 7 / M: kpaxmanuctoro sHgocnepma X/ n\ okononnogHuka X M.
M3 KaKoil CTPYKTYpbl 3€pHOBKM pa3BuUBaeTCs opraH NPOPOCTKA, YKa3aHHbIA Ha PpUCYHKE CTPENKOii? m

9-rym.xCnannmn Kakoi Tmn KOpPHEBOW CMCTEMbI Y MPOPOCTKA KYKYpPYy3bl? .

11. AonycTuMm, 4yto reHoTun obbvekta b- DD FF kK LL tt, a reHotun obvekta B - dd ff KK Utt. /
Bbl HaHOCUTE NbifbLy 06bekTa b Ha pbinbue 06bekTa B. Mpusegute reHoTunsl (LJ 6ann):

a) 3apojblLuei ; 6)3HL0CNEPMOB 3epPHOBOK t-

YKaXuTe reHOTUMbl, eCN XXeHCKUM poanTenem 6bif 06beKT B, @ MY>XCKUM - 06bEKT B.

B) 3apoabiweinP d F £ Y. kL t Xrt ; T) 3HLOCMepMOB 3epHOBOK D N 4-

12. MpefnonoXnm, 4To 3a NPU3HAK «MOPLLMHUCTLIE 3€PHOBKM» OTBEYAalOT [Ba He CLEM/eHHbIX
reHa - D n F. nd nposBneHns npusHaka MOPLWMHUCTOCTM JOCTATOYHO, YTOObI 3HAOCMEPM
nonyynmn nubéo TONbKO peleccusHble annenn d, nubo TONMBKO peueccuBHble annenun /
(4BOWMHbIE MYTaHTbI Takxe MoOpLUHUCTbIE). KakuM 6yfeT pacuienneHne cpeiy 3epHOBOK BO
BTOPOM MOKOJ/IEHUMN OT CKpeLLnBaHus, ykasaHHoro B n. 11 ($ o6bekT b x S 06bekT B)?

_ UBA ks 1> A 3 V1 K— 5P M=
no:o-i-, T. X X l olAPf

OtBerT: 9 rNafkux 3epHOBOK:Z  MOPLLMHUCTLIX 3epHOBOK (7 6ann).
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3agaHuns NPaKTMYeCcKoro Typa 3akaunTenbHoro atana XXXII1 Bcepoccuiickoli onumnuagbl LWKONbHUKOB N0
6rnonorun. 2017 r. r. YbsiHOBCK. 11 Knacc

r 0 (/ C BENONOTITMNA PABBUTUNA XX NBOTH bl X

Joporuve yyacTHuKu!
Ha BbinonHeHue 3aganua Bam oTeoanTCca 50 MMHYT. O6paTuWTe BHUMAHKE: 3afiaHne COCTOUT U3 BYX YacTeil.
pamMoTHO pacnpefenyTe Bpems Ha BbINONHEHME Ka>K Aol yacTu! MakcuManbHOe KOIM4YecTBO TeXHUYeckux 6annos - 120.
Mpw BblYMCAEHUN NTOroBOro 6anna, NonyyeHHasa cymma OyfeT pasfeneHa Ha wecTb. MakcumanbHoe KOIM4ecTBO
nTOorosbIx 6annos - 20.

O6opyoBaHWe U MaTepuanbl:

Mwukpockon

Mwukponpenapatbl CTaguin aMOPUOHaNLHOIO Pa3BUTUS Pa3IMUYHbIX XXUBOTHbIX, 0603HaYEHHbIE Ludpamu.

Yawwkn MeTpm, cofepxallme Xusble Haynanychl aptemuii (A), a Takxe UKcrpoBaHHble 06pasLbl B3poc/bix padukos (b),
NIMYNHOK AaHuno (B) n manbkos gaHuo ().

Habop LUBeTHbIX KapaHAaLllei (KpacHbIid, CUHWUIA, 3eNeHbli)

MacTepoBCcKas nNuMneTKa Ha 1mn.

lMokpoBHOE ¥ NpeaMeTHOe CTEKNa A4/ NPUroTOBNEHMS NpenapaTa HaynaMycoB apTeMuid.

3agaHue 1. CTpoeHMe saMOPUOHANbHbIX CTaanii pasBUTUS XUBOTHbIX. (48 BAJT/TOB)
MpvMepHOe Bpems, 3aTpaynMBaemMoe Ha BbINONHEHWE 3a4aHUsA - 20 MUHYT.

[naH CTpoeHMA MHOTOK/IETOYHOI0 OpraHu3Ma onpeaensaeTcsa Ha HayalbHbIX 3Tanax passutua. MNpu sTom pa3Hoo6pa3V|e
I'IyTEVI Pa3BUTNA MHOTOK/TETOYHBIX XXNBOTHbIX CNoco6Ho nopasnTb camMoe cmenoe BOO6pa)KEHVI€. B 3sTom 3agaHuu Bam
npegnaraeTcs pa306paTbc;| CO CTPOEHNEM 3M6pVIOHOB MHOTIOK/TETOYHbIX XXNBOTHbIX.

3agaHue 1.1. (32 6anna)
Vcnonb3ys MUKPOCKON, UCCneayiTe npeanoXxeHHble Bam npenapaTbl 3MOPUOHANIbHbIX CTaAUlA Pa3BUTUA XKNUBOTHbIX.
BnuwwuTe B TabnvLy HOMep aHaIM3MpPyemMoro npenapata. MocTapaliTecb onpeaenuTh CUCTEMATUYECKOE MOM0XKeHe
opraHu3ma v cTaauto pasBuTus. 3anonHuTe Tabnuuy 1

Homep npenapara
p npenap s ﬂ
CuctemaTnyeckoe TU4VX " KOP<00S6Ift
MoNOXeHWe opraHm3ama .
(Tun/knacc) Knacc ° |ChACC: 0 ( (

CTaansa aMbpuoHanbLHOro Lf
pasuTus nacnynn Y

OCHOBHbIe CTPYKTYpb!
amb6punoHa, Habnogaemble

y KtqpfCT'OA'X.
Ha 3TOn CTagni pasBuTuA

oax 1 A AN £
Cy*? M nen
O °u<n
OCYA-Cc,
W V s
IX- 4h>



3agaHue 1.2. (16 6annos.)
Ha pucyHke 1 cxemMaTM4YHO M306pakeHbl MOMEepeyHble Cpe3bl 3MOPUOHOB [BYX MO3BOHOUYHbIX XXWBOTHbIX. Mcnonb3ays
LIBETHblE KapaHfallu, 3aKpacbTe CTPYKTYpbl, CHOPMUPOBAHHbIE Pa3/MUHbIMU 33POAbILLEBBIMUA NMCTKaMK. O603HaubTe Ha
KaXXOM PUCYHKe LLeNOMUYECKY0 NOM0CTb, UCMOMb3Ys 3HAaK «3Be3A04Ka» (*)
PNCYHOK 1
JKTO4epma
(KpacHblIii)

Mesogepma
(cuHmin)

JHTOLEpMa
(3eneHblin)

Lenom (*)

3apaHue 2. NMocTambpmnoHanbHbie CTagun pPasBUTUSA XUBOTHbIX. (72 BAJIJIA)

MpumepHoe Bpemsl, 3aTpaynMBaemMoe Ha BbIMONHEHWE 3ajaHuns - 20 MUHYT.

Pa3BuTUE MHOIMX XXWBOTHbIX MOC/E BblIYNJeHNUs 13 AliLa NpoTeKaeT ¢ MeTaMopgo3oM. Mpu aToM MacliTab
npeobpa3oBaHuii, NPOUCXOAALLUX B X04e MeTaMOpd03a, MOXET 3HaUMUTeIbHO BapbMpoBaTh. B gaHHOM 3agaHun Bam
npegnaraeTca M3y4ymTb CTPOEHME paHHUX CTafWii pa3BMTUA ABYX XUBOTHbIX: AaHuo pepuo (Brachydanio rerio) n aptemum
(Artemia salina). Ha Bawem paboyem cTone B yallkax [eTpyu HaxoAaTcs XKMBble Haynanycbl apTemnia (A), a Takxe
(hMKCMpoBaHHble 06pa3Libl B3poc/bixX paykoB (B), NMYuHOK faHuno (B) n manbkos gaHuno (IM). Takxe Ha Balwlem cTone nexuT
PUCYHOK, CXEMATUYHO M306paXaroLLnii CTpOeHWe B3pOCoi apTeMumn. TwaTebHO M3y4nTe NPeaioXKeHHble 06beKThl. s
TOro, YT06bl NPUrOTOBUTL 06pasel, A, BO3bMUTE NUMNETKOW HEMHOrO BOAbI C HaynjuycamMmu 1 NOMEeCTUTE Ha NpeaMeTHOe
CTekn0. HakpoliTe o6paseL, MOKPOBHLIM CTEK/IOM, MOC/e Yero npucTynaiite K MUKPOCKONMpoBaHuo. OCTOPOXKHO: Boja C
Haynanycamm CoAep>XUT MOPCKYto conb! CTapaiiTech M3beratb NonagaHns Bofbl B ONTUYECKYH CUCTEMY MUKpOcKonal
Mocne paboThbl TWaTeNbHO NPOTPUTE NPeAMETHOE CTEKNO candeTkoin! He BbIHMMAaNTe 13 vallek MeTpu o6pasubl b, B n
! O6paTuTe BHUMaHMWE: 414 TOro, YTOBbI pPasMyunTb HEKOTOPbLIE NPO3payHble AeTann 06bEKTOB, YMEHbLUUTE NOTOK CBETA,
3aKpbIB Anagparmy KOHAeHCOopa MMKpOCKona.

3apaHue 2.1, (32 6anna)
M3yuuTe npenapatbl, NCNONb3YSA GUHOKYASAPHbIA MUKPOCKON, OTBETbTE Ha BONPOCHI U 3an0/iHUTe Tabauuy 2 B NCTe
OTBETOB.

HasBaHue CTpYKTypbl Haynnnyc B3pocnblii paqok

npucyTcTByeT OTCYTCTBYET npucyTCTBYET OTCYTCTBYeT
HaynnvanbHbIli rnasok vy - X
CnoxHble rnasa X X /
AHTEHHYbI K / X
AHTEHHBI X
Xenuuepsbl / K X
I'pyaHble KOHEYHOCTH X X X
[BYBETBMNCTbIe KOHEYHOCTU x A —

Kapanakc (maHuupb) K X



HasBaHue CTPYKTYpbl NinunHka paHno (48 vacoB nocne Manek fgaHwo  (ogHa  Hegens  mochne

0NI0L0TBOPEHUSA) ONJIOA0TBOPEHNSA)
npucyTCTBYET OTCYTCTBYET npucyTCTBYET oTcyTCTBYET
nasa X X X
XabepHas wenb X o X
YKeNTouHblii MeLLoK X 1 B X
AMHUNOH X X
CermeHTUpoOBaHHas
MyCKynaTypa X
MnaBaTenbHbIA Ny3bipb X “ X -
0O60co6neHHbIE  XBOCTOBOA
nnaBHUK X X
MenaHoUNTbI X X
3agaHue 2.2. (16 6anno.)

Hue NpuBeieH pag YTBEPXAEHU, Kacatolmxcs 0cO6eHHOCTeN MHAVMBUAYANbLHOTO Pa3BUTUS U3yUaeMblX Bamu
opraHmamoB. OTMETbTe B IMCTE OTBETOB, KaKue YTBEPXK/AEHMS ABNAIOTCA BEPHbIMU, a KaKWe - HeT.

A - KoimyecTBO KOHEYHOCTEN B npouecce pasBuTus Artemia salina ysenmunsaetcs.

b - KonnyecTBo poToBbIX KOHEYHOCTEW (MaHAMOY bl 1 Makcunnbl) y Artemia salina He nsmeHseTcs.

B - Mocne BbIAynAeHMs U3 Aiila A0 LOCTMXEHUS HefeNbHOro Bo3pacta Brahydanio rerio 3HauMTensHO yBeMUMBaETCS B
pasmepe.

I - Bce KoHeYHOCTM Haynnuyca Artemia salina aByBeTBUCTbIE.

[ - Bce cermeHTbl Tena B3pocnioin Artemia salina HeCyT KOHeUHOCTW.

E - MurmeHTHbIE KNeTkn y Brahydanio rerio cofepxarcs TOMbKO B 3NuAepMuce.

X - MnunHka Brahydanio rerio BefleT akTUBHbIV 06pa3 XXM3HW, NiaBas B TO/LLE BOABI.

3 —JlnunHkn Brahydanio rerio He nuTaeTcs.

YTBepXaeHue A b B r il E X 3

BepHoe X x X
HeBepHoe X X X X X

3afaHue 2.3. (12 6annoB.)

Kakue cobbITUs, MPOUCXOASLLME B XOA€ NOCTIMOPVMOHANLHOTO PasBUTUA apTEMWUM, He UMEIOT aHaoroB Y AaHno?



3agaHue 2.4. (12 6annos.)

L[aHno-pepmno - He TONbKO MOMYsipHast Cpeau HauMHaOLWMX aKBapuyMUCTOB PbiGa, HO U U3MHOGNEHHbI 06BEKT
“ccnenoBaHuit 61oNorMM pasBuUTUA. JIEFKOCTb COAEPXXaHUs 1 MPOCTOTa HaBMHAEHNS PaHHUX CTaauit pa3BUTMS MO3BONSAIOT
NpofAenbIBaTh caMble pa3HooGpasHble FeHeTUYECKMe UCCNefoBaHUs C UCMOb30BaHUEM AaHKO. Tak, uccieaoBaTenn u3
yHuBepcuTeTa MPUHCTOHA MONYYUN AAHWO C MYTaLMAMU TeHa, KOAMPYIOLLEro 6eM0K MOfMLMUCTIH 2 -
Ka/bLUii-aKTUBMPYEMbI HPCNeLMUUYHbIA KaTUOHHBIA KaHan. MyTaHTbl tc321 cofepXaT ToUeUYHyH 3aMeHy OfHO
aMUHOKWCNOThI BO BHYTPUKIETOUYHOM YacTW KaHana, B TO BpeMsi Kak MyTaHTbl pkd2 cofep)XaT HOHCeHC MyTauuto,
MPMBOAALLYIO K 06pa30BaHNI0 MOIHOCTbIO HE(YHKLMOHABHOM YKOPOUEHHOW NOAMNENTUAHOM Lenodkn. ViccnegoBatenm
npeAnonarany, YTo faHHbIe MyTaL M MOTYT OKasblBaTb OMNpefeneHHble 3QMeKTbl Ha pa3BMTHE MO3ra faHio pepro. Ha
PUCYHKE HUXKe MOoKasaHbl Npenapathbl NMonepeyHbiX CPe30B rofioBbl TMUMHOK JaHWo: 06paseL, AMKOTO TIMa, a TakKe MyTaHTbl
tc321 1 pkd2. N3yumTe 9TOT PUCYHOK M OTBETHLTE Ha BOMPOCHI K HEMY.

MyTauus tc321

deHoTUN

Kakoe BN1siHWe Ha pa3BuUTHE OKasbiBaeT MyTauus tc321?

£ bn~rr.

Kakoe BIUSHME HAPA3BUTUE OKa3blBaeT MyTauws pkd2?
rv.f CSU-Che>""CC TaXUxb # ~ "~ 0 0,6647?7. £><35aA31N1A /
car?-gwjo y ta- n*n-©cnk,
a* ( 4aT, u-b-°fyn* A

A OAA N

/4D ?CA.

g A mA-rvy (V-bN Ka bIbIRT BM&XA.
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<I'<P\{pr") — XXenaem Bam ygaun!



WNdP \[~ k/- 77
SAAAHINA
NPaKTNUYecKOro Typa 3aknwuntenbHoro atana XXXII1 Bcepoccuiickon
onMmnnagbl WKONbHUKOB No 6uonornun. 2016-17 yu. roa. 11 knacc

BUOXNMINA
OnpegeneHve akTUBHOCTU amuiasbl C/IOHbI METOLOM MOC/ef0BaTe/IbHbIX pa3BefeHN
(no Bonbremyty)

PeakTmBbl 1 o060pyAoBaHve: [AUCTUANIWPOBAHHAA BoAa B MNacTMKoBoi uvawke (50 mn) And
MPUroTOB/IEHNA pacTBopa amunasbl CAHOHbI (TOTOBUTCA B XOA4E 3KCNEpPUMEHTA), AUCTUNIMPOBaHHasA BOAA,
0,1% pacteop NaCl, 0,1% pacTtBop Kpaxmana, 20 nycTbiXx NPO6GMPOK B LITATMBE, aBTOMATMYECKas MUMETKa,
HaKOHeYHWKW, pacTBop J1lorons B KanenbHuLe.

Xopa pa6oTbl: [poHymepyinTe 2 psga no 10 npo6bupok B Kaxaom (1-10 m 11-20) n Hanente B
npo6upkn Ne2-10 B pagy 1-10 no 4 ma AUCTUNNMPOBAHHOW BOAbI 1 B Mpo6upkn Nel2-20 B pagy 11-20 no 4
mn pacteopa NaCl. Habepute B poT AUCTUNIMPOBAHHOW BOAbI U3 NIACTUKOBOM YallKu, MpOnonowmTe poT B
TeyeHne NPUMepPHO 1 MUHYTbI U cobepuTe MOMYYEHHbI PacTBOP amuiasbl B Ty XK€ MAAaCTUKOBYH YallKy.
CuwuTaiiTe, UTO B MOJZIYYEHHOM pacTBOpe C/OHa pas3BefieHa B™Npa3 (pasBegeHue 1:10). BHecute B
npo6bupkn Nel n Ne2 no 4 ma NONYYEHHOro pacTBopa amunasbl. TuaTeflbHO Mepemellanite COLEpPXKMMOe
npo6bupkn Ne2 n nepeHecuTe M3 Heé 4 mn B Npobupky Ne3, TulaTenbHO MepemellaiiTe COAePXKMUMOe U
nepeHecute u3 Heé 4 mn B npobupky Ned w T1.4. fo npobupkm NelO. W3 npobupkmu NelO nocne
nepemellvBaHua BbineliTe 4 M pactBopa. CMeHWTE HaKOHEYHUK Ha MNUNETKe W Npofenante Ty >e
npoueaypy ¢ pagom npobupok 11-20. CMeHUTe HAaKOHeYHWK Ha NMUNeTKe U Jo6aBbTe BO BCE NMPOOGUPKKN Mo 2
M/ pacTBopa Kpaxmana. HauyHuTe ¢ npobupok NelO m 20, nepemewaiTe, 3aTeM f[o6aBbTe Kpaxman B
npobupkn Ne9 un 19, nepemelwwaite, n T.4. Ao npobupok Nel wu 11. TMpouHKy6UpyinTe NpobUpkK npu
KOMHaTHOM TemnepaType 5 MUHyT. ocne 5 MUHYT MHKy6aumn gobaebte B npobupky Ne 10 n 20 no 1kanne
pacteBopa Jllorons, nepemellarite, 3ateM gobasbTe No 1 kanne pacteopa Jllorons B npobupkn Ne9 u 19,
nepemewarite, n T.4. A0 npobupok Nel wn 11. BHecuTe pesynbTaTbl B Tabnuuy. BHecuTe B Tabnuuy
KOHEeYHble 3Ha4YeHNsa pa3BefeHUs CMOHbI B MHKYOaUNOHHOW cMecun (passegeHue 1:XX).

3agaHue 1 (10 6annos). 3anonHuTe Tabnuuy 1 BHeCUTe B Heé pe3ynbTaThbl 3KcrnepumeHTa (OKpacka:
«+ » - CUHAA, « +/- » - (PNOJIeTOBASA, « - » - HET OKpaLUMBaHUA).

Ne npo6upku 1 2 3 4 5 6 7 8 9 10
PasBefieHue CMOHbI He

A XNo \;?20 1:co [1.SO C \(o \:1>yo V s\?0
Okpacka: —a — — + /- a -V -t- A A
Ne npo6upku " 12 13 14 15 16 17 18 19 20
PasBefieHMe CNIOHbI . .

Wo (70 |20 V10 rngp I: rrte \:1?2co V.Steo

Okpacka: — — = + (~ *y -C Y, a A %

3agaHue 2 (5 6annos). PaccuuTaiiTe, CKOMbKO MunnamautpoB 0,1% pacTBopa Kpaxmana MOAHOCTbIO
pacliennut 1 Mn Hepas3BefeHHOW CAOHbI 32 5 MUHYT? [MOMHBIM CUMTAETCHA pacluensieHne Kpaxmana B TOW
npobupke, B KOTOPOW NOMTHOCTHIO OTCYTCTBYET CMHEe/(P1OoNeToBOE OKpaLlnBaHue.

B otcyTtctBne NaCl 1 mn Hepa3BefeHHON CNHOHbI MOMHOCTHI paculenuT Kpaxman B [£ O M
0,1% pacTtBOpa 3a 5 MUHYT

B npucytcteun NaCl 1 mn Hepa3BefLeHHON C/IOHbI MOMHOCTLIO PacLLenuT Kpaxmana B b M
0,1% pacTtBopa 3a 5 MUHYT
3apaHue 3 (5 6annos). PaccunTainTe yaenbHy akKTUBHOCTb amMuNasbl CAHOHbI B MKMO/Ib ManbTO3bl/MUH Ha

1 M1 Hepa3BefeHHON CNOHbI B Bawem onbiTe. J

MoneKynspHas mMacca ManbTo3bl paBHa 3 U Z -

B otcyTtctBne NaCl akTMBHOCTb amunasbl COCTaB/feT MKMOJ/Ib ManibTO3bl/MUH
Ha 1MN Hepa3BeJeHHON COHbI

B npucytctBum NaCl akTUBHOCTb ammnasbl cocTaBfisieT MKMO/Ib ManbTO3bl/MWUH

Ha 1 M1 Hepa3BeleHHOM C/OHbI



MEEHETUWKA. 11 knacc. INCT OTBETOB
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Mo 2 6anna 3a Ka>KapIi NPaBIbHO OXapaK Tepr30oBaHHbIN reH. B cymme 10 6asvios.
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3. Anga peweHunsa 3agaHnNASTNNTWIE5ynTe 06paTHYO CTOPOHY NUCTA.
5 6a/17108 3a MO/HOE PeLLIEHE.
Ypauunm Ha gpyrux ctaHumax npaktTmyeckoro typa Onumnuagbi!
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