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MATPULIA OTBETOB
Ha 3afjaHMA TeopeTUYEeCKOro Typa perMoHanbLHoro atana
XXXI Bcepoccunckon onumnuagbl WKONbLHUKOB no 6uonoruu. 2014-15 yu. rog
10 - 11 knaccel [max. 145 6annos]
BHumaHue! OBpasel, 3anonHeHWs: NpaB1neHLIA OTBET, OTMEHa oTBeTa.
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3AJJAHUSA
NPaKTHYeCKOro Typa peruoHajasHoro 3tana XXXI Bcecepoccuiickoii
OJIHMIIHAAbI IKOJbHHKOB M0 OHooruu. 2014-15 yu. roa. 11 kiaace

AHATOMHWYECKHH AHAJIN3 OPTAHOB PACTEHUH
ObGopyaoBanne H_00BEKTbI _HCCHAENOBAHHSA: MHUKPOCKOII, TpeIMETHBbIE H
IIOKPOBHBIE CTEKJIa, JIe3BUE, IIpernapoBaJbHbIE WIJIbI, MUINETKA, (QUIbTPOBAIbHAS
Oymara, cTakaH C BOJIOH, YaCTH HCCIIEAyeMOro OpraHa pacTeHHs.
Xoa padoThI: ‘
1. IlpuroroBbTe mNoONEpe4YHBIH Ccpe3 U3 MNpeanoxkeHHoro Bam pacTuTensHOrO
oObekTa, coOmofass TMPaBHIBHYID METOAMKY ¥ TEXHHKY paboTel C
MMKPOCKOIIOM U IPUTOTOBIIEHHUS Cpe3a.
3apucyiiTe cpe3 H 0003HaYBTE COCTABISIOIINE €T0 TKAHH.
OnpejieiuTe OpraH pacTeHus, KOTOphi Bl HccienoBay.
VYKaXuTe CUCTEMaTUYECKOe MTOJIOKEHHE U3y4aeMOro pacTeHUsI.
OtBeT 000CHYI#iTE, yKa3aB 0COOEHHOCTH, TIO3BOJISIOIIHE CIENIaTh TAKOW BBIBO/I.
Pe3yabTaThl padoThi:
1. Metoauka ¥ TeXHHKa IPUTOTOBJICHHUS Cpe3a
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2. PucyHok
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4. CucreMaTHdeCcKoe MOJIOKEHUE PaCTEHHS
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5. O6ocHOBaHHWE OTBETOB

KpuTtepuu oueHkn:

1. MeTtoauka U TexHHKa pabOThl C MUKPOCKOIIOM U
[IPUTOTOBJIEHUS cpe3a (Max. 5 6aioB)

2. TexHUKa UCIIOJIHEHHS U TPAMOTHOCTH PUCYHKa (Max. 7 6aJlioB) —

3. Onpenenenue ucciaeryeMoro opraia pacreHus (max. 2 6asia) -

4. Onpenenenue cucTeMaTHIECKOTO
MOJIOYKEHUsI M3ydaeMoro pactenus (max. 2 6amna)

5. Ob6ocHOBaHKE OTBETOB (Max. 4 GaIoOB)
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NpaKTHYeCKOro Typa pernonajabHoro srana XXXI Becepoccuiickoi
OJIMMIIHAABI IKOJIbHHKOB 10 6HoJioruu. 2014-15 yu. roa. 11 knace

MUKPOBHUOJIOTUS U TEHETHUKA (max. 20 6a110B)

3AJAHME 1. MUKPOBHOJIOI'HUA (10 6aa10B)

Ieas padorbi: [IpUroTOBUTE M UCCIIEIOBATh KYJIBTYPY XJI€OHBIX, MM MUBHBIX JPOXOKEH
(Saccharomyces cerevisiae).

O6opynoBanne: MUKPOCKOTNEI, TOPEKH MJIH CIIUPTOBKH (He 00s3aTENBHO), IPEIMETHbIE
¥ TIOKPOBHBIE CTEKJIA, MUIIETKH W/WIH MHUKPOOHOJIOIMYECKHE TETIIH, MOJOCKH (PUIBTPOBAIBHOM
Oymaru, pactBop JIroross, crakaH4MK ¢ BOJOIIPOBOAHON BOMOH, KyJIBTYpa APOACKEH B KHUIAKOH
cpeze.

Xopa paborsI: :

1. I[IpuroToBUTH MpenapaTr MCCIeIyeMO# KyJIbTyphl METOJOM «pa3JaBl€HHas Kaluisg» |
OKpacuTh pactBopoM Jlioroms. Jlng STOro ¢ MOMOIIBKO [HUIETKA HIHA  TETIH,
MPOCTEPUIN30BAHHONH B IUIAMEHHM TOpelIKH, OoTo0paTh KalUllo MCCIeAyeMOH KyIbTyphl H
IIOMECTUTH Ha MpeJAMeTHOe cTekI0. Jlo6aBuTh Kammo pacTBopa JIrorons ¥ HaKpHITE NOKPOBHBIM
CTEKJIOM.

2. IToMecTuTh TIpenapaT Ha CTOJIMK MHKPOCKOIIA, COKYCHPOBATE ¢ 00beKTUBOM 40X.

IToxka3zaTs npenoaaBaTeJo.

Texnuka npuzomosnieHus npenapamoe u pabomsvt ¢ MUKPOCKOROM: MaKc. 2 banna.

3. PaccMoTpeTh KIETKH JpOXoKeH B MHMKPOCKON M 3apUCOBaTh B JIHCTE OTBETOB,
0003HAYHB YBHICHHBIE CTPYKTYPBI KIIETKH.

Texnuka pucynka: maxc. 1 6ann

4 HanucaTh B JIHCTE OTBETOB OTBETHI Ha CIIEAYIOIIHE BOIPOCH. :

1) KakoB ypoBeHb OpraHM3aliy KIETKH H TAKCOHOMHUYECKOE TOT0KEHHE APOAKEH?

Ouenka: makc. 1 6ann

2) Kakue opraHe/uibl ¥ BKIIOYEHHS XapaKTePHBI I JPOXIKEBOH KieTku?

Ouenka: maxc. 1 bann

3) OxapakTepu30BaTh MeTabOJIU3M APONKEN U CrIOCOOBI MOTYYEHUSI MU YHEPTHH.

Ouenka: maxc. 1 6ann

4) Hanucath ypaBHEeHHE U XMMHUYECKHE PEaKIIMU COUPTOBOTO OpokeHus. Moxer a1
CIIMPTOBOE OpOXKEHUE NPUBOAUT K 00pa30BaHMIO HECKOIBKHX (3 min Gosee) IpoayKTOB?

Ouenka: makc. 3 banna

5) Kak ucnons3yiorcs aposxkikei B OMOTeXHOIOTHH?

Ouenka: makc. 1 6ann

6)2KoI0rus ApOAOKe. MI3BECTHBI JIM IPOXOIKH, IPUHOCSIIIHE BPE]] YETOBEKY ?

Ouenka: makc. 1 6ann

PE3YJBTATHI PABOTHI BHECHUTE B JIUCT OTBETOB, IIPEJICTABJIEHHBII HAKE!



JIUCT OTBETOB

IIpenaparsl

IIpenapar A

1 u 2. Texauxa
MIPUTOTOBJICHHUS
npenapara 1 paboTsl
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3AJIAHHE 2. TEHETHKA. (10 BAJLJIOB)

Jiisi BLINOJTHEHH S MPAKTHKYMA KaKIOMY Y4ACTHHKY IOHAA00STCH {Be HApbl MOHET PA3HOT0
JOCTOHHCTBA (HANIPHMeP, IBe MOHEThI B OTHH PY0.Ib H emre ABe — o 50 Komeek).

2.1. BeiOOpKH H MONYJIAIMA HEOONBIIONO pa3Mepa MOTYT OKA3bIBATh CYIIECTBEHHBIE OTKIOHEHHS
OT OJKHJIAEMBIX I'€HETHYECKMX 3aKoHoMepHocTed. [Ipencraspre cebe, uto npountaB pabory HMoranHa
I'peropa Mennens «OmnbIThl HaJ pacTHTENbHBIMH THOpPHIaMH», €€ pellws BOCIPOM3BECTH EBreHui
Basapos, nepconax pomana HMBana Cepreesuua Typrenesa «OTisl U 1eTHy. K coxkaneHHI0, B OTIHYHE OT
Mennens, basapoB oka3aicst CTECHEH B CpelCTBaX W CMOI BBIPAIMBATh B Ka)IOM IOKOJIEHHH TOJIBKO
YETBIPE PACTEHHUS B YETHIPEX IOPIIKaX Ha MOJOKOHHHKE €IMHCTBEHHOTO OKHA CBOEH KOMHaThl. bazapos
moJjiarajl, 4T0 YETHIpEX PacTeHHH JOCTaTOYHO JUId JEMOHCTpauuy pacmemnienus 3 : 1. Jng ckpenmBanuit
Eprenuii BeIOpam copT ropoxa ¢ KapJIHMKOBBIM cTeOieM M MypHypHBIMH IBETKAMH H BTOpOM COPT C
BBICOKMM cTeOieM U GenbiMH 1BeTKaMu. B nokosienun Fi oH momydmna Bce YeTHIpe PacTeHHMs ¢ BBICOKAM
crebneM H IypHypHBIMH IBeTKaMH. [IpoBeamTe MOIEIMPOBaHHS TOTO, YTO MOT MOJYYHTH EBreHmii
bazapos, B mocneayromux MoKoJeHHX, HCIIOIb3YS MpeiokeHHbIe BaM MoHeTsL. J{Jisi KakIoro mpru3HaKa
U KaXJI0ro pacTeHHs HYXHO OJHOBPEMEHHO MPOBECTH OpPOCOK ABYX MOHeT. [[ns mpH3HaKa pocra H
NpU3HaKa OKPacKH IBETKAMH BO M30€KaHME NMyTaHHWIbI UCHOJB3YHTe pa3Hble napbl MoHeT. O603HaYbTE
OJIHY CTOPOHY MOHETBHI KaK NOMHHAaHTHYIO ajUlellb, @ BTOPYK — KaK pPENecCHBHYIO auleib. 1oraa
KOMOMHAIMs BBINABIIHX CTOPOH ABYX MOHeT OyJeT COOTBETCTBOBAaTh IE€HOTHIIY OTAECIBHO B3STOTO
pacTeHusi [0 OJHOMY TIeHy. 3aloIHHTe Ha OCHOBaHMM Baimero mopenwpopanus Ttabmuiy 1 manee,
UCIIOJIB3Ys cleAyromue 0003HaYeH s ajlleieii: BRICOKUE pocT — 7, KapJIHKOBOCTE — f, IIPIIYPHBIE I{BETKH
— P, 6ensle nBeTKH — p. ['enbl P U T HAC/eAYIOTCS HE3aBUCHMO JPYT OT ApPYra.

Hanummme Huke cxeMy CKpelIMBaHUs ropoxa, B3saTyro bazaposemM (/ 6aun).
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Tabauna 1. XapakTepHCTHKA CMOAETHPOBAHHOTO0 MOKoJeHud F),

Pacrenmne 1 Pacrenue 2 Pacrenue 3 Pacrenue 4
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3a xancoyro knemky us cmpox «I enomun... » U 3a Kajicoyio NPABULLHO 3ANOIHEHHYIO KIEMKY U3 CIMPOK
«®Denomun...» u «Bepoamnocmu...» Bl nonyuaeme 0,25 6anna. Maxcumym 3a mabnuyy — 3 6aua,
Maxkcumym 3a 3adauue (emecme co cxemou) — 4 banna.
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2.2. Tony4umnocs 1 y Bac coorromenne 3 : 1 B nmokosnenun Fy 1y1st BEICOTEI cTe0/Is HIIH OKPACKH,
userka? Ecnu HET, He oropyaiiTech, BEPOATHOCTB 3TOro oTHIONB He 100%.

KakoBa BepOSTHOCTB TOr0, YTO B BEIOOpKE pasmMepoM 4 0coOH B IIOTOMCTBE OT CKPEIMBAHHS JBYX
reTepo3uroT Aa X Aa TpH MOTOMKa OyIyT MMeTh JOMHMHAHTHBIH (EHOTHI a OJHH — PELECCHBHBINH
denorun? Jlins pelmieHHs HYKHO HaWJd BEPOATHOCTH OJHOW 3JIeMEHTapHOH KOMOWHAIMH (Harpumep,
IIEpBOE€ PACTEHHE - PELECCHBHOE, & BTOpPOE, TPeThe M 4eTBepToe — JOMHMHAHTHBIE) M YHCIIO 3THX

3NeMEeHTapHBIX KOMOWHarmif. J[s umcia 3IeMEHTapHbIX KOMOWHAIMH MOXKHO MCIIONBb30BaTh (hopMyiry

YKHCJIa COYeTAHHH:

crm =

nl

ml (:vz -m j! y
, B KOTOPOH n — pa3sMep COBOKYITHOCTH, M — pa3Mep BBIOOPKH, KOTOPYIO

JCIarT U3 COBOKYITHOCTH, n! — IIPOU3BEJICHHUE HATYPAJIBHBIX YHCEII OT 1 J0 1.

BeposTHOCTS TONYYHTh 3 JOMHHAHTHBIX (eHOTHNA H | pereccHBHBIH B BBIOOpKE M3 4 ocobei

: 05

coctaBuT: 2 5 °/6 , Tak Kak dleMEHTapHBIX KoMmOuHaimii Gymet C( . a BEepOATHOCTH
L0

OJIHOM MX HHX COCTaBHT: ° (I 6awm 3a npasunvhyio eeposmnocmsv pacujennenus 3:1, no 0,5

banna 3a Yucio MeMEeHMAPHLIX KOMOUHAYUL U 6EPOAMHOCHbL OOHOU U3 HUX, MAKCUMYM 3a 3a0anue 2

banna).

2.3. Apkaauit KupcaHoB 3aMeTwsI, 9TO B 9KcIepEMeHTe ba3apoBa CIMIIKOM Majio pacTeHHH, YTOOBI
Ha0II01aTh HE3aBMCHMOE HAcjeJ0BaHHe NPU3HAKOB M MPOBEPUTH TPETHH 3aKoH Menjens, no3ToMy OH
npursiacun basapoBa k cebe B mMeHHe, W TOT BhipacTun 160 pacrenmii mokonenus Fr. Cpemu HHX
oKasanoch 11 KapIWKOBEIX pacTeHHWil ¢ OelbiMH LBETKaMH, 26 KapJIIMKOBBIX PAcTEHHH C IypIlypHBIMH
HBETKaMH, 31 BbICOKOE pacTeHHe ¢ OenbIMHU IBETKaMH U 92 BBICOKMX PACTEHHS C I1ypPIyPHBIMH IBETKAMH.
basapoB pelnui CpaBHHTh CBOM IOJIy4EHHBIE PE3YNIbTaThl ¢ OKHUOAAEMBIMH IIPH IOMOIIM KPHTEPHS x

3anonuuTe TabmMIy 2, paccYMTaiiTe 3HAYECHHE KPHTEPHs x2 H OLEHHTE CTENCHb COOTBETCTBHA
Ha0JTI0/1aeMBIX JTaHHBIX c O’KHJIaeMBbIM pactierieHueM. [ pacuera Kpurepus x HCIonb3yiiTe dopmyy:

z z ( O L E z}
- E , rme O — Habmonaemoe 4uciIo ocobeil B onpeneleHHOM (EHOTHIIMYECKOM
Kknacce, a E — Teoperuuecku O0XHIaEMOE HHCIIO oco6e14 B 5TOM € (EHOTHIHMYECKOM Kiacce.

Vcnosnb3yiiTe [Uisl CpaBHEHHS KPHTHUECKOE 3HaueHme 3 =7,81.

Ta6auna 2. XapakTepHCTHKA 3aJaHHOT0 NoKoJdennd F,

DeHOTHITHYECKHH Kapaunkosbie Kapaukossbie Buicokne Gesbie Bbicokue
KJ1ace Oesbie nyphoypHbie nypHypHbie
Habmronaemoe 11 26 31 92
(0) |
O:xunaemoe (E)

3a kascoyio npasunbro 3anoanentylo knemxy Tabnuyst 2 cmasumesa 0,25 6anna (maxce. 1 6ann).

3HayeHHe KpUTepHs ¥’ COCTaBIIseT: . (2 6anna) uro OGonbiie/MeHbIIE (ROOYepPKHYMb)
KPUTHYECKOTO 3HA4YECHHS v'=7.81, mostomy npennonoxcenne 0 HE3aBHCHMOM HACJIE[JOBAHUHU TIPU3HAKOB
BBICOTA cTeOJIs M OKpacka IBEeTKa MOoATBEpXkIaeTcs/onposepraercs (nodyepknyms) (I b6ann). Maxcumym
3a 3a0aHue — 4 banna.
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3ajaHus IPAKTHYECKOro Typa pernoHanabHoro 3tana XXXI Beepoccuiickoii
OJIHMIHAALI IKONbHHKOB N0 6uosoruu. 2014-15 yu. roa. 11 kaacce.

JABOPATOPUSA BUOXHUMHUHU

HUpenTudukanus yriesoaoB

X00 pabomu. llensio paboTsl sBNseTcs WASHTHUKALWS TIIOKO3BI, caxapo3bl M Kpaxmaia. B
mTaTHBax Ha Bammx pabouux mectax Haxomsrcs 3 mpobupku (A, B m C), comepxamme mo 5 M 5%
PacTBOPOB YIJIEBOIOB, a Takxke 2% pactBop cynbbhara meau u 10% pactBop NaOH. Ot6epute mo 1 ma
pacTBopoB u3 npodupok A — C B uicTHEe NpoOUpKH, 100aBbTe B Kakayto 1o 0,5 mMi pactBopa cyiabdara
Mead W 1o 1 M pacTBOpa INENOYH, TIIATENBHO IepeMeliaiiTe ¥ Harpeire B TeyeHHe 3-5 MHHYT Ha

I?}IIHGH BOJIsiHOM Oane. B OJTHOH K2 HpOﬁHpOK JOJDKEH BBIIACTH KpaCHI:IPI OCaJloK.

1. Kakoe BEIIECTBO BBINAMAET B 0CANOK? ww%wrr?%‘ﬁ% 0 ¥ O

g 2. B pesynbrare Kakoi peakuml OHO obpazyetca?

= i =2 - TAUO)
dLmBy 1.COH-(ChoH) : J«‘fcq/c&r),, <0« MMt Hocou-(lhon) ¢

2{3 Kakoit u3 yriieBo0B HaX0JUTCS B ITOU npoGHpKe‘? Lo p Z a K 620 ¢

Ha Bammx paboumx MecTax B IUTaCTHKOBBIX CTAKaHYMKAX Haxo,unTc;; IUCTHILTHPOBaHHAS Boza
(20 mm). HabGepure BOAy B pOT, MONOJOMMTE POT B TeyeHHe 1-2 MHHYT, M BbUIEHTE BOAy oOparHO B
crakanuuk. V3 1ByX npoOHpoK, B KOTOPHIX HAXOAATCS HEMPOpPEardpOBaBIIME YIIIEBOALI, 0TOepuTe Mo |
MJI pacCTBOPOB B YHCTHIE NMPOOUPKH M J00aBbTE B HHUX MO 1 MJI BOABI M3 IUIACTHKOBOIO CTaKaHYHKA.
TmarensHO MepemernnaiiTe pacTBOPHI H IIPOHHKYOHPYHTE B TE€YEHHE 5 MUHYT. 3aTeM J06ABETE B KAXKIYIO
npobupKy 1mo 1 M1 pacTBopa cynb(ara MeOH H 10 2 MJI pacTBOpa IIEJ0YH, TIIATENLHO IepeMelanTe u
HarperrTe B TeyeHHe 3-5 MUHYT Ha KUISIEH BoasHOM Oaxe. B oxHO# W3 mpoOHMpOK J0/DKEH BBIIACTH
KpacHbIH OCaJoK. :

" o Wy :
4. Kakoif u3 yr1eBoJIoB HAXOJUTCS B 3TOM mpobupke? ad e o /C 6 / 1o 0 s_') H

5. KaKasI peakius NpoTeKaeT ¢ 3TUM YIJIEBOJOM B IPUCYTCTBHH CIFOHBI? Kakoil yrieroa npu 3ToM

06pa3yeT0ﬂ“? l/boq W%&LM qof//«wuc JFULAA Ox_ awuw‘-a?&
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Kakoii (epment, cojgepxamuiics B CIIOHE, O0OECHEYHBAET NPOTEKAHHE 3TOH peaKiuu?

WMA—(A

7. OObscHHTE, modYeMy B OCTaBIueics Npobupke He obpasyercs ocamok? C&(M AT LA
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