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

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

22. [4 6anna]
YTBepxaeHne
BepHoe (OA)
HesepHoe (HET)

23. [4 6anna]
BapunaHT
BepHbii (4A)
HesepHbin (HET)

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

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

26. [5 6annos]
YTBepxaeHne
BepHoe (A)
HesepHoe (HET)

27. [5 6annos]
YTBepXaeHuve

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

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

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

31. [16ann]
IMpoaykT
OTBeT

32. [36anna]
YTBepXxaeHue
BepHoe (JA)
HesepHoe (HET)

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

34. [4 6anna]
YTBepxaeHve

BepHoe (OJA)
HesepHoe (HET)
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MATPVUA OTBETOB (Hactn 1 1n 2)
K 3aaHnsaAM TeopeTuyeckoro typa XXXIIl Bcepoccuiickon onumnnagbil
WKOMBHNUKOB NO 6uonorumn, r. YnbssHoBCK - 2017 .
10-11 knacchl [max. 150 6annos]
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Pabouee mecTto Ne 5

WToro 6annos o[ >1
~n7 n SAJAHUVE
NPaKTUYeCcKOoro Typa 3ak/lo4nTeIbHOro atana
XXXIII Beepoccuiicko onmmMnnagbl LWKObHUKOB no 6uonorun 2017 r.
r. YNbAHOBCK
dUN3NOMOTrNA PACTEHUW
PN3INOTIOTMYECKUE MPOLECCHI NMPU MPOPACTAHNWN CEMAH

Llenb: oxapakTepu3oBaTb MPOLECCHI, MPOVCXOASLUME MPU MPOpacTaHuM 3epHOBOK, B TOM uucne -
Y Pas3/INyHbIX FTEHETUYECKMX JIMHWIA (COPTOB).

O6opyfoBaHMe: MPOPOLLEeHHble 3epHOBKM neHuubl (Triticum aestivum), Habyxiive
3epHOBKM [IByX COPTOB KYKYpYy3bl (Zea mays), Yawku MNetpu, 6putBa, nogaoH, 1% KonnongHbli
pacTBOpP Kpaxmana B KONOGe, MepHblii CTakaH, pacTBOp hoja B Mpobupke, LITaTMB, MepHas
nuneTka, Manoyka Ans pasMellnBaHMs pacTBopoB, 6Genas 6ymara (6yMaxHble MOMOTEHLA),
MUHLET, NpenapoBasibHble UMb, BUHOKYNApHAsA nyna.

Xop paboTbl:
1 W3 Konbbl B MEpHbIA CTakaH HanenWte 25 M pacTBopa Kpaxmana. MepHOW nuMeTKoWn

fo6aBbTe 2 M pacTBopa Moga. Mepemelwarite A0 NOSABMEHUSA PaBHOMEPHOW WHTEHCUBHOM
CUHeli OKpacKw.

2. [MepeneiiTe NONy4YeHHbIA pacTBOp B 4awkKy [leTpu. YawwKy nocTtaBbTe Ha 6enyto Gymary
Janblue oT cebs Tak, 4To6bl OHa He MeLlana fa/bHeiLwen paboTe.

3. bputBoin paspexbTe BROMb 3-4 MPOPOLLEHHBLIX 3EPHOBKM  MLUEHULbI
(06bekT A). TlomecTuTe € MNOMOLLbIO MUHLETA pa3pe3aHHble 3epHOBKM
C OLHOro Kpas 4awkuy lMeTpn (Kak NokKasaHO Ha pucyHke crpasa). [Npu sToM
3epHOBKU [LO/IKHbI BbITb MOMHOCTLIO MOKPbLITbI PACTBOPOM.

Mocne atoro HE TPOTAUTE yalwky IMeTpun, 4TobbI pacTBOP He nepemeLuascs!

4. Yepes 20 MUHYT OTMeTbTe M3MeHeHMe LBeTa pacTBopa. llpurnacurte MNpPoBepsAIOLEro,
4TOObI OTMETUTb_ BalUM Pesy/bTaThl (6e3 OTMETKM NPOBEPSOWEro pesynbTarbl OyayT
cuntatbcst HEQEMCTBUTE/IbHBIMW. Bann 3a 3Ty 4yacTb paboTbl He BbICTABNSETCA).

Ha6ntogeHue: LIBET pacTBOPa BOKPYT 3epHOBOK M3MeHunca ¢ Cuflfo Ha
OTBeTbTe Ha Bonpockl. Kkakomy cemeiicTBy oTHocKUTcA 06bekT A?  1/)\po6KA (0,5 6anna) 'm
O Ha/mMumn KakMx oepMEHTOB B MPOPacTarLLyX 3epHOBKaxX CBUAETENbCTBYHOT pe3y/bTaTbl NPOBELEHHOI0
onbita?  (X>nAAA&yy ' jU-OACKH K (0,5 6anna)
Kakoli ropmoH BbipabaTtbiBaeTcs npy npopacTtaHun? ann/uua (0,5 6asna)
B KaKoii yacTn 3epHOBKM OH CUHTE3VPYeTCA? Guw YnHaYHn (0,5 6anna)
V13 Kakoli 4acTn 3epHOBKM MPOUCXOAUT €ro cekpeLms? c (0,5 6anna)
Ha kakyt0 yacTb 3epHOBKWM BO3AEWCTBYeT 3TOT ropMOH? (MOc/e BO3AEWCTBUS BblAENATCA (hepMEHTbI,
KOTOPblE Bbl 0GHAPYXUNN B OMbITE) (0,5 6anna)
Ha kakyto 4aCTb 3epHOBKM AENCTBYHOT BblAE/IMBLUMECS (DEPMEHTBI? 3MLL/ICYLIb Nannat’
Kakue BelecTBa 06pa3ytoTcs nNpy AeCTBUM 3TUX DEPMEHTOB? NN&MASAN / ruiw A (0,5 6anna)

5. Bosbmute [Be HabyXxLivMe 3epHOBKM KYKypy3bl pasHbiXx copToB (06bekTbl b n B). C
MOMOLLbIO GpPUTBbLI CAenainTe NPOAO/bHbIN pa3pe3 060MX NAOAOB TaK, YTOObI Ha cpese Oblan
OLHOBPEMEHHO BWAHbI M MNOYe4yka, W 3apOAbILLEBBLIA KOPeLOoK. PaccMoTpuTe cpe3 B
OUHOKYNSAPHYIO Nyny.



6.

7.

8.

"

9.

10.

O6paboTainTe cpe3bl 06eMx 3epHOBOK pacTBOPOM iopga. lpurnacute MpoBePSIOLLErO,
4TOObI OH OLEHWU/ Bally TEXHUKY paboTbl (2 6anna).

CpenaliTe BbIBOAbl O COAepXXaHMM Kpaxmana B obpasue b un e obpasue B.

CogepxaHve kpaxvana Bbiwe B obpasue 6 (0,25 6anna). A1 NpOMbILIEHHONO WM3rOTOB/EHNS
KOHCEPBUPOBAHHOI CNadKoit KyKypysbl 6o/iee npurofieH o6pasel| (0,25 6anna).

Kakue n3meHeHus MoryT npuBecTu K heHoTUNy, Habnogatolwemycs y obpasua B (obseaute
npaeusibHble 0TBETLI) (CymmapHo 3 6anna)'.

* Wa)l Het) CHmXeHue npoyHOCTU okononnogHvika; = (Ja~ HeT) CHuXeHue akTUBHOCTM Kpaxmasi-
passeTBnsowero cepmeHta; ®m (Ja / ije j) ' 'CHWkeHWe cuHTE3a 3TuleHa npu Cco3peBaHuu;

- (IB>/ Het) CHWXeHWe NOCTYM/IEHUs caxapo3bl OT 3e/IEHbIX /INCTLEB K PA3BMBAKLLMMCS 3€pHOBKaM;

)! HeT) MoBbileHre cekpelymn amunassl; m(Mii/ HeT) YeenmueHne 61MocuHTE3a 3eaKCaHTMHA.

Onupasicb Ha chenaHHble Cpe3bl, 3apuUCyWTe CTPOeHME 3epHOBKU KyKypy3bl. CoefuHuTe
yKasaTe/lbHbIMU CTpe/ikaMU Ha3BaHWsA COOTBETCTBYIOLMUX CTPYKTYP U UX MU306paKkeHue Ha
pucyHKe (cymmapHo 6,5 6annos).

OKONonI0AHNK
(nepukapn) LiBeTkoBas yeLlys
LmToK AnepoHoBbIi
cnoi
Apunnyc
KpaxmanucTblii
Koneopusa 3Hgocnepm
"'mnokotunb Mouveuka |-
— KopeLuok InNnK6TUSIb
CemeHHasa Koxypa * Koneontusb

r

OTBeTbTe Ha BOMPOCbI (CYMMapHO 2 Ganna). Ykakute —MIOMAHOCTb KIETok: wwTka 2. I
aneiipoHoBoro cnost 5 fn: kpaxmanmcToro aHgocnepma b M; okononnogHuka — Lif.

M3 kaKoli CTPYKTYpbl 3€PHOBKM Pa3BMBAETCS OPraH MpPOPOCTKA, YKa3aHHbIi Ha PUCYHKE CTPESIKOIN?

ffAHi ktwu, ~ Kakoli Tvin KOpHEBOIi CUCTEMbI Y MPOPOCTKA KyKypy3bl? >, un

11. AonycTuMm, 4To reHoTun obbekTta b- DD FF Kk LL tt, a reHotun o6bvekTa B -d d ff KK // tt.

12.

Bbl HaHOCKTE MbiNbLy 06bekTa b Ha pbinble 06bekTa B. MpueeanTte reHoTunsl (£ 1 6ann):

a) 3apofblLLen f ;6)aHfOoCNEpMOB 3epHOBOK

YKaxXute reHoTUMbl, eCN XEeHCKUM poauTenemM 6bi 06beKT b, a My>CKUM - 06beKT B.

B) 3apoblLLel _[__;r)aHgocnepmoB 3epHoBok D DJFFLW W w

MpeanonoXum, 4to 3a NPU3HaK «MOPLLMHUCTbIE 3€PHOBKM» OTBEYAtOT [Ba HE CLENeHHbIX
reHa- D u F. [N NposiBNEHMA MPU3HAKa MOPLWMHUCTOCTM AOCTaTOYHO, YTOObI 3HAOCMNEPM
nonyynn nmnbo TONMbKO peueccuBHble annenn d, AM60 TONMbKO peueccuBHble annenm /
(ABOMHbIE MYyTaHTbl TaKXXe MOPLUHUCTBIE). Kaknum ByaeT pacluensieHne cpean 3epHOBOK BO
BTOPOM MOKO/IEHUW OT CKpeLymBaHms, ykazaHHoro B n. 11 ($ o6bekT b X S' 06beKT B)?

~ /
OTBeT: rNafKUX 3ePHOBOK: J1 _ MOPLUMHUCTbIX 3epHOBOK (7 6Gaun).

45
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Homep pabouvero mecta //

3afiaHua NpakKTMYeCcKOoro Typa 3aknwuuTenbHoro atana XXXII1 Bcepoccniickoih onuMmnuagbl WKOMbHUKOB MO
6unonorunun. 2017 r. r. ¥YnbAHoBCK. 11 Knacc

BNOTIOTNA PASBUTUA XXKUNBOTHbLIX

[oporue yyacTHuKu!
Ha BbinonHeHve 3aganua Bam oTeoanTca 50 MMHYT. O6paTuTe BHUMAHKE: 3afaHne COCTOUT U3 ABYX YacTeil.
FpaMOTHO pacnpejenuTe BPeMs Ha BbIMONHEHWNE Ka>K Ao YacTu! MakcumanbHoe KoimyecTBO TexHuueckux 6annos —120.
Mpw BbIYMCNEHUM MTOroBOro 6anna, NnonyveHHas cymma byfLeT pasfeneHa Ha WwecTb. MakcumanbHOe KOAM4ecTBO
nTorosbix 6annos - 20.

O6opyfoBaHue N MaTepuanbl:

Mwukpockon

MukponpenapaTtbl CTaAuil aMOPUOHAbHOTO Pa3BUTUSA Pa3IMYHBIX XXMBOTHbIX, 0603HAYEHHbIe Ludpamu.

Yawku MeTpu, cogepxkalyme XnBble Haynanycbl apTemuii (A), a Takke MKCHpoBaHHbIe 06pasLbl B3pOC/biX paukos (B),
NIMYNHOK aaHuno (B) n manbkos gaHuo ().

Habop LBeTHbIX KapaHaalle (KpacHbIl, CUHWIA, 3eneHbll)

MMacTepoBcKaa nuneTKa Ha 1 M.

MoKpoBHOE 1 MpeaMeTHOe CTeKNa 18 NPUroToBAEHUA MpenapaTa HaynanycoB apTeMui.

3agaHue 1. CTpoeHMe aM6pPOHaNbHbIX CTaANil Pa3BUTUSA XUBOTHbIX. (48 BAJI/IOB)
MpvMepHOe BpeMs, 3aTpaynBaemMoe Ha BbiMONHEHWe 3a4aHuns - 20 MUHYT.

MnaH cTPOeHWs MHOTOKNETOYHOTO OpraHW3Ma OnpeAensieTCss Ha HadanbHbIX 3Tanax pasBuTus. Mpu 3ToM pasHoobpasue
nyTeil pasBUTUS MHOFOKNETOUHBIX XXMBOTHbLIX CMOCOGHO MopasnuTb caMoe CMefoe BooGpaxkeHne. B aTom 3agaHun Bam
npefnaraeTcs pasobpatbcsi CO CTPOEHNEM IMBPUOHOB MHOFOKETOUHBIX )XMBOTHbIX.

3agaHue 1.1. (32 6anna)
Vcnonb3ys MUKPOCKOM, ccneayiTe npesoxeHHble Bam npenapaTsl 3MOPUOHANbHBIX CTAANIA Pa3BUTUSA XXUBOTHBIX.
BnuwwuTe B Tabnuly HOMep aHanM3Mpyemoro npenapata. MoctapaiiTecb onpeaenuTh CUCTEMAaTUYECKOE NMOMOXEHNE
opraHv3ama u ctaguio passuTus. 3anonHute Tabnmyy 1

Homep npenapaTa -b

CuctemaTtuyeckoe

MOJIOXKEHWEe OpraHn3ma W n LM
(Tun/knacc) mu-.

CTaauns aMGpUOHALHOTO bl N\ m .f l—l
pasnTus

OCHOBHbIE CTPYKTYPb!
ambpunoHa, HabngaeMble

Ha 3TOI CTafuK pPasBUTUS iAkp iIMMXJb - T1C4_

XM
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3agaHue 1.2 (16 6anno.)
Ha pucyHke 1 cxemaTM4HO K306paxkeHbl NOMepeyHble Cpe3bl 3MOPUOHOB [ABYX MO3BOHOYHbLIX XXWBOTHbIX. Mcrnonb3ys
LBETHble KapaHfallu, 3akpacbTe CTPYKTYPbl, CHOPMUPOBAHHbIE Pa3NUYHBIMWU 3apOAbILLEBbLIMU AUCTKaMKU. O603HaybTe Ha
KaXK0M PUCYHKE LLeIOMUYECKYIO MOMOCTb, UCNOMb3YS 3HAaK «3Be3404Ka» (*)
PNCYHOK 1.
OKTOo4epMa
(KpacHblit)

Me3ogepma
(cuHun)

JHTOAEpPMA
(3eneHblin)

Lenom (*)

3agaHue 2. NMocTamMb6pUOHanbHble CTagumn pasBUTUA XKXUBOTHbIX. (72 BANJIA)

MpumepHoe BpeMsi, 3aTpaynBaeMoe Ha BbINOJHeHWe 3a4aHunsa - 20 MUHYT.

Pa3BuTME MHOTUX XXWBOTHBIX MOCNE BbINYNIEHUA U3 AiiLa NpoTeKaeT ¢ MeTaMmopdo3oM. Mpn 3ToM MacliTab
npeobpasoBaHunii, MPOUCXOAALLMNX B X04e MeTamopo3a, MOXET 3HaUYNTE/IbHO BapbMpoBaTth. B laHHOM 3agaHun Bam
npegaraeTca U3yunTb CTPOEHWE PaHHUX CTaAWl PasBUTUA IBYX XMBOTHbIX: faHno pepuo (Brachydanio rerio) n aptemun
(Artemia salina). Ha Bawem pa6ouem cTofie B Yalkax MeTpy HaXOA4ATCA XMBble Haynanycol apTemuii (A), a Takxe
(hmKcMpoBaHHbIe 06pa3Lbl B3pOC/bIX payukos (B), nMunHOK faHuno (B) n manbkos faHuno (). Takxke Ha Ballem cTone nexuT
PUCYHOK, CXeMaTUYHO M306paXKatoLL il CTpOeHWe B3pOCoi apTeMun. TuaTenbHO U3yynTe NpeanoXeHHble 06beKTbl. [
TOro, 4T06bl MPUroTOBUTL 06pasel, A, BO3bMUTE MUMETKOA HEMHOrO BOAbI C HaynMycaMn U MOMECTUTe Ha NpeAMeTHOe
cTekno. HakpoiitTe o6pa3seL, MOKPOBHLIM CTEK/IOM, MOCNe Yero NpUCTynanTe K MMKPOCKONMUPOBaHNIO. OCTOPOXHO: Boja C
Haynamycamu cofepXunT Mopckyto conb! CTapaiiTech n3beratb NonafaHna Bofbl B ONTUYECKYHO CUCTEMY MUKpockonal
Mocne paboThbl TWaTeNbHO NPOTPUTE NPeAMETHOE CTEKO candeTkoi! He BbiHMMaliTe U3 yawek MeTpu obpasubl B, B n
! O6paTnTe BHUMaHMWE: A1 TOro, YTO6bl Pa3IMYNTL HEKOTOPbIE NPO3payHble feTanu 06beKTOB, YMEHbLUNTE MOTOK CBETa,
3aKpblB fnadparmMy KoHfieHcopa MUKpOCKona.

3agaHue 2.1. (32 6anna)
M3yunTe npenapaTbl, NCMO/b3YS OBUHOKYNAPHbIA MUKPOCKOM, OTBETbTE Ha BOMPOCHI W 3an0fHWUTE Tabnuuy 2 B IncTe
OTBETOB.

HasBaHue CTPYKTypbl Haynnnyc B3pocnblii pa4ok

npucyTCcTBYeT oTCYTCTBYET npucyTcTByeT OTCYTCTBYeT
HaynnvanbHbl rnasok v /s
CnoXHble rnasa Y
AHTEHHYNbI
AHTEHHbI 4 t
Xenuuepsl / -4 i
pyLHble KOHEYHOCTU T+
[1BYBETBUCTbIE KOHEYHOCTY —°V / y

Kapanakc (naHuupb) +



Ha3sBaHue CTPyKTYpbI NnunHka  paHMo (48 uyacoB nocne Manék fgaHmo  (ogHa  Hedens  mocne

0N0A0TBOPEHUS) OMN0J0TBOPEHMS)

npucyTcTByeT OTCYTCTBYET npucyTcTByeT OTCYTCTBYeT
Inasa 4- +
YKabepHas Lienb Y 4
YKenTouHbIA MeLok + f
AMHIOH hin t
CermeHTMpOBaHHas Y,
MycKynatypa X y
MnaBaTeNbHbIA Ny3bIpb w- +
O60C00MeHHbIT  XBOCTOBO
MNaBHUK -
MenaHoUUTbI 't
3apaHue 2.2. (16 6annos)

Hue npuBefeH psf YTBEPXKAEHWNA, Kacalowuxcs 0cO6eHHOCTEN NHANBUAYANBHOTO PasBUTUS U3yYaeMbiX Bamu
opraHnamoB. OTMeTbTe B INCTE OTBETOB, Kakue YTBEPXKAEHUS ABNAIOTCA BEPHLIMU, a KaKne - HeT.

A - KonmyecTBO KOHEYHOCTEl B npouecce pa3suTua Artemia salina ysenmunsaetcs.

B - KonnyecTBo poTOBbIX KOHEUYHOCTEN (MaHAMOYNbl 1 Makcunnbl) y Artemia salina He n3meHseTcs.

B - Mocne BblnynaeHns K3 Aiia 4o AOCTWXKEHUSA HefenbHOro Bo3pacTta Brahydanio rerio 3HauMTeNbHO yBENNYMBAETCA B
pasmepe.

I" - Bce KOHeYHOCTM Haynamyca Artemia salina agByBeTBUCTbIE.

[ - Bce cermeHTbl Tena B3pocnioin Artemia salina HecyT KOHEYHOCTMW.

E - MurmeHTHble KNeTKn y Brahydanio rerio cogepyatcs TONbKO B aNugepmuce. r

X - lnumHka Brahydanio rerio BefieT akTUBHbI 06pa3 XW3HW, NnaBas B TO/LLE BOAbI.

3 —JlnumHku Brahydanio rerio He nuTaeTcs.

YTBepxpaeHue A B B r il E XK 3

BepHoe X D 7 *
HeBepHoe / X X . “

3agaHue 2.3. < (12 6annos)

Kakue cobbITUs, MPOUCXOASLLME B XO4€ NOCTIMOPUOHANBHOFO PasBUTUS apTeMIUM, He UMEIOT aHaloroB Y AaHno?



3agaHue 2.4. (12 6annos)

[aHno-pepuro - He TOMbKO MONYNsApHas CPean HauMHaKoLWMX aKBapUyMUCTOB pbiba, HO U U3MH06GNEHHbI 06BLEKT
MCCNeaoBaHMi GUONOTUN Pa3BUTUS. JIErKOCTb COAEPXKaHMS U MPOCTOTa HabMOAEHUS PaHHUX CTaAMiA pasBUTWS NO3BONSIOT
NpojenbiBaTb camble pa3HO06pa3Hble FeHETUYECKME UCCe0BaHUS C UCMOMb30BaHUEM AaHKO. Tak, uccnegosaTtenu u3
yHuBepcuTeTa MPUHCTOHA NONYYMAN AaHMO C MyTaLuUsMMW FeHa, KOAMPYHOLLEro 6enoK NOAULUCTUH 2 -
KanbLMii-aKTUBUPYEMbIIA HECTIELM(UYHBIA KaTUOHHbIA KaHan. MyTaHTbl t€321 cofepXaT ToOYeUYHYo 3aMeHYy OfHOi
aMUHOKMCIOTbI BO BHYTPUKIETOUHOW YacTu KaHana, B TO BPeMsi Kak MyTaHTbl pkd2 cofepykaT HOHCEHC MyTaLuio,
MPMBOAALLYIO K 06pa30BaHNI0 MOHOCTbI0 HE(YHKLMOHANLHOW YKOPOUeHHOW MonMNenTUaHOM Lenouku. Viccnegosatenm
npegrnonarany, YTo AaHHbIe MyTaLMM MOTYT OKa3blBaTb ONpeeneHHble adeKTbl Ha pasBUTUE MO3ra aHuo pepuo. Ha

PUCYHKe HWXKe NoKasaHbl MpenapaTtbl NonepeyHbIX CPe30B OI0Bbl TIMUMHOK JaHWO: o6pasel, ANKOro TNa, a TaK)XKe MyTaHTbI
tc321 u pkd2. N3yunTe 3TOT PUCYHOK M OTBETbTE Ha BOMPOCHI K HEMY.

MyTaumna  Oukuin Tun

deHoTUN

Kakoe BvsHME Ha pa3BUTUE OKa3blBaeT MyTauus tc32K

Kakoe BNUsiHWe Ha pa3BUTUE OKasblBaeT MyTaLus pkd2?

tyL JAVjrofgpCL ob p”"THK OOUUA- 1\NeNe- wrxpUm>k  LWp Lp<dVbm

Xenaem Bamypauu!
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SA0AHUNA
NPaKTUYECKOro Typa 3akunTenibHoro atana XXXII1 Bcepoccuimnckom
onmMMmnnaabl WKONbHUKOB No 6uonoruun. 2016-17 yy. rog. 11 knacc

BUNOXNMIUNA
OnpegeneHne akTUBHOCTN amuiasbl CIHOHbI METOAOM MOC/eA0BaTebHbIX pa3BefeHuUl
(no BonbremyTty)

PeakTmBbl 1 060pyfoBaHue: AWCTUNNMPOBaHHas BOJa B MAacTMKOBOM uawke (50 mn) ans
MPUroToB/IEHWUSA pacTBOpa amwuniasbl C/OHbI (TOTOBUTCA B XOZEe 3KCMEPUMMEHTA), AUCTUNNMPOBaHHAsA BOJaA,
0,1% pactBop NaCl, 0,1% pactBop Kpaxmana, 20 nycTbiXx NPobMPOK B LUTATUBE, aBTOMATMYeCKas NUMeTKa,
HaKOHeYHWKW, pacTBop J1H0rong B KarenbHULe.

Xop paboTbl: NpoHymepylite 2 psga no 10 npobupok B Kaxaom (1-10 m 11-20) n Haneite B
npobupkn Ne2-10 B psgy 1-10 no 4 Mn AUCTUNNMPOBAHHON BOAbl 1 B Npobupky Nel2-20 B pagy 11-20 no 4
mn pacteopa NaCl. Habepute B poT ANCTUNNIMPOBAHHOMN BOAbI U3 NIACTUKOBOM YallKuW, NPOMOOWNTE poT B
TeyeHne NPUMEPHO 1 MUHYTbI U COBEPUTE MOJSTYYEHHbIN PacTBOP amuiasbl B Ty K€ MMaCTUKOBYHO YalliKy.
CuuTalite, 4TO B MOMYYEHHOM pacTBoOpe CntoHa passBegeHa B 10 pas (pasBegeHue 1:10). BHecute B
npo6mpky Nel v Ne2 no 4 mn MOMyYeHHOro pacTBopa amMwniasbl. TuiaTe/lbHO MepeMellainTe COAepXUMoe
npo6mpkn Ne2 u nepeHecuTe M3 Heé 4 Ma B Npobupky Ne3, TuiaTe/lbHO MepeMelLainTe COAepXMMOe U
nepeHecute u3 Heé 4 mMn B npobupky Ned u 1.4. fo npobupkm NelO. M3 npobupkm NelO nocne
nepemMelLnBaHns BblieidTe 4 Ma pacTBopa. CMeHUTE HAKOHEYHWK Ha MNWUMeTKe W npogenante Ty >xe
npoueaypy ¢ psagom npobupok 11-20. CMeHWUTe HaKOHEYHMK Ha NUMeTKe 1 Jo6aBbTe BO BCe NPOBMPKY No 2
MN pacTBopa Kpaxmana. HauHute ¢ npo6upok NelO m 20, nepemeliaiiTe, 3ateM Ao6aBbTe Kpaxman B
npo6upkn Ne9 u 19, nepemewarite, U T.4. A0 npobupok Nel u 11. TpouHKybupyinTe MNpPOOMPKM Mpu
KOMHaTHOI Temnepatype 5 MUHyT. Mocne 5 MUHYT uHKy6auumn fobasbTe B Npobupkn Ne 10 1 20 no 1 kanne
pacTBopa Jltorons, nepemellainTe, 3aTem fob6aBbTe Mo 1 Kanne pacteopa Jltorons B npobupku Ne9 n 19,
nepemewlanite, n T.4. A0 nNpobmpok Nel u 11. BHecute pesynbTaTbl B Tabnuuy. BHecute B Tabnuuy
KOHeYHbIe 3HaYeHNs pa3BefleHns COHbI B MHKYOaLMOHHON cMecun (pa3sefeHue 1:XX).

3agaHue 1 (10 6annos). 3anonHmMTe Tabnuuy n BHeCUTE B Heé pesy/ibTaTbl aKcnepumeHTa ( cKa:
« + » - CUHAS, « +/- » - (DNONETOBASA, « - » - HET OKpaLLNBaHUA).

Ne npobupku 1 2 3 4 5 7 8 9 10
PasBefieHue CoHbl  /:|o r.ro V-P 1P 1;/40 g0 r-MO bl&s 12310 |-gl=>
Okpacka: = m- — %- — - P f f

No npobupku 11 12 13 14 15 16 (17) 18 19 20
PasBefieHWe CIOHbI ¢ 1o 1'10 Vif 1wito 0320 1o bl2&> \'.T 1 !5)29_
Okpacka: — — — — - — — t - + f

3agaHue 2 (5 6annoB). PaccuuTainTe, CKoNbko mMuaannutpos 0,1% pacTBopa Kpaxmana MOSHOCTbO
pacwenuTt 1 Ma1 Hepa3BeAeHHOMW CAOHbI 32 5 MUHYT? [OMHLIM CUMTAeTCA pacluensieHne Kpaxmana B TOM
Npo6rpKe, B KOTOPOW MOSIHOCTbLIO OTCYTCTBYET CUHEe/PUoNeTOBOe OKpallnBaHme.

B otcytctBe NaCl 1 mn Hepa3BefeHHONM C/tOHbI MOMHOCTHLIO pacliennT kpaxman B €10 M
0,1% pacTtBopa 3a 5 MUHYT

B npucytctBum NaCl 1 mn Hepa3BefeHHON C/OHbI MOIHOCTLK pacLennT Kpaxman B M/
0,1% pacTtBopa 3a 5 MUHYT
3apgaHue 3 (5 6annoB). PaccumTainTe yaenbHyt0 aKTMBHOCTb aminiasbl C/IKOHbI B MKMO/Ib MasibTO3bl/MUH Ha

1 mn Hepa3BefeHHON CNtOHbI B Bawewm onbite. " a

MonekynapHas Macca MasibTo3bl paBHa

B otcytcteme NaCl akTMBHOCTb amunasbl cocTaBnser MKMO/Ib Ma/ibTO3bl/M
Ha 1 Mn Hepa3BeLeHHON C/OHbI

B npucytcteum NaCl akTMBHOCTb amuiasbl COCTaBNseT MKMOJ1b Ma/ibTO3bl/MUH

Ha 1M1 Hepa3BeAeHHON CMOHbI
00 (4



MTEHETUKA. 11 knacc. JINCT OTBETOB
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Kop”IxO

Mo 2 Ganna 3a KaXkfblii NPaBMIbHO 0XapaKTepu30BaHHbIi reH. B cymme 10 6annos.

3. Ans pelleHns 3aaaHns 3 UCNOMb3yiTe 06pPaTHYO CTOPOHY NUCTA.
5 6an1n10B 3a nosHoe peLleHne.

Ypaun Ha Apyrux cTaHumMax npakTuyeckoro Typa Onvmnuagpl!
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