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MATPULIA OTBETOB
Ha 3a[jaHMA TeOPeTUYECKOro Typa permoHanbLHoro aTtana
XXXI Bcepoccuickon onMMnuUaabl WKONLHUKOB no 6uonoruun. 2014-15 yuy. rog
10 - 11 knaccbl [max. 145 6annog]

BHumaHwue! Obpasel, 3anonHeHun: NpaBunbLHEIA OTBET, OTMEeHa oTBeTa.
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3AJTAHUS
NPaKTHYeCKOro Typa pernoHanabHoro stana XXXI Beepoccuiickoii
OJIMMITHA/IbI LIKOJBHHKOB N0 6Honorum. 2014-15 yu. roa. 11 kaace

AHATOMHUYECKHH AHAJIA3 OPTAHOB PACTEHMA
OGopyroBanne H _00bEKThI HCCJIEJIOBAHHH: MHKDOCKOI, IIpEIMETHBIE M
IIOKPOBHBIE CTEKJIa, JIe3BHE, IpenapoBalbHbIe WIJIbI, THUIETKA, (UILTPOBATIbHASL
Oymara, cTakaH ¢ BOJOH, 9aCTH HCCIIelyeMOr0 OpraHa pacTeHHs.
Xoja paboThi:

1. IlpuroroBeTe monepedHBIH Cpe3 M3 IMPEMIOKEHHOr0 Bam pacTHTENBHOro
00beKTa, coOmomas MNpPaBUIBHYIO METOAWKY M TEXHHKY paboTel ¢
MHKPOCKOIIOM U MPUTOTOBIEHHS Cpe3a.
3apucyiiTe cpe3 1 0003HAYBTE COCTABIAIOIINE €I'0 TKAHU.

Onpenenure opraH pacTeHus, KOTOpsIi Bel MccneoBany.

YKa)UTE CUCTEMaTHYECKOe TIOIOKEHHE M3y4aeMOro pacTeHMsI.

OrtseT 000CHyliTe, yKa3aB 0COOEHHOCTH, TO3BOJISIONIME C/EIaTh TAKOH BEIBOJI.
Pe3yabTaThl padoThi:
1. Meronuka 1 TexHHKa IPUTOTOBIEHHUS Cpe3a

el

2. Pucynok

O6o3HayeHus1 K PUCYHKY:
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Puc. ViccnenyeMslii cpe3 opraHa pacTeHHs
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5. O00CHOBaHHE OTBETOB
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Kpurepun oneHku:

1. Metoauka U TeXHHKa pabOThl C MUKPOCKOIIOM U
NIPUTOTOBJIEHHUs cpe3a (Max. 5 6aioB) o

2. TexHHMKa UCTIONIHEHHS U TPaMOTHOCTh PUCYHKaA (Max. 7 bamnmoB)  — j

3. OnpeneneHue UCCeayeMOro oprana pacteHusi (Max. 2 6amna) -

4. OnpepeneHue CUCTEMATHIECKOTO
TIOJIOKEHHS H3y4aeMoro pacTeHus (Max. 2 6ana)

5. O6ocHOBaHUE OTBETOB (Max. 4 6aIoB)
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NPaKTHYECKOro Typa pernoHaabHoro 3tana XXXI Bcepoccnncmon
OJIMMMHA/bI HIKOJIbHHKOB M0 OHosioruu. 2014-15 yu. roa. 11 kaacc

MHUKPOBHUOJIOTHUA U TEHETHKA (max. 20 6a110B)

3AJAHHME 1. MUKPOBHOJIOI'HUA (10 6ammoB)

Ileas pabotbi: IIpUroToBUTE U HCCIEIOBATh KyJNbTYpPY XJIEOHBIX, WM ITUBHBIX JAPOXIKEH
(Saccharomyces cerevisiae).

OGopynoBanne: MUKPOCKOIIBI, TOPEIKH WX CIIMPTOBKU (HE 005A3aTeNIbHO), IPEIMETHBIE
¥ TIOKPOBHBIE CTEKJa, MHUIETKN W/WIH MUKpPOOHOIOTHYECKUE TETIHN, MOJO0CKH QHIBTPOBAIBLHOM
Oymarm, pactBop JIrorosus, crakaHudk ¢ BOAOMPOBOJAHOI BOAOM, KyJIbTypa APOACKEH B JKHUIKOH
cpene.

Xon paboTsl:

1. IlpuroroBuTth npenapar UCCIeAyEeMO KyJIbTYpPhl METOAOM «pa3[aBjeHHas Kaiuig» U
okpacuth pactBopoMm Jlioroma. Jlng o9sTOoro ¢ NOMOmBIO MHNETKH WIH  NETIH,
NPOCTEPHUIM30BAaHHON B IUIaMEHH TOPEIKH, OTOOpaTh Kallllo MCCIEAYEMOH KyJIbTYphl H
TIOMECTUTH Ha TpeMeTHOe cTekio. Jlo6apuTh Karumo pactBopa JIroroys U HaKpbITh IOKPOBHBIM
CTEKJIOM.

2. [TomecTuTh NpenapaT Ha CTOIMK MUKPOCKOIa, CPoKycHpoBaTh ¢ 00beKTUBOM 40X.

IMoka3aTh npenoaaBaTteo.

Texnuka npuzomoeieHusa RPenapamoes u pabomsl ¢ MUKPOCKOROM: Makc. 2 banaa.

3. PaccMoTperh KIETKH ApPOXOKEH B MHKPOCKOI M 3apHCOBaTh B JIHCTe OTBETOB,
0003HAYUB YBUJIEHHBIE CTPYKTYPHI KIETKH.

Texnuka pucynka: makc. 1 oann

4. HanucaTp B JIHCTEe OTBETOB OTBETHI HA CIEAYIOIINE BOIPOCHI.

1) KakoB ypoBeHb OpraHH3alliy KJIETKH ¥ TAKCOHOMUYECKOE MOJT0XKEHUE IPOAIKEN?

Ouenka: maxc. 1 6ann '

2) Kakue opraHeiisl U BKIIOYEHHSA XapaKTEPHBI 1A JPOXIKEBOM meTKH'?

Ouenka: maxc. 1 bann

- 3) OxapakTepu30BaTh METa0OJIU3M APOXIKEH U CIOCOOBI MOIYYEHHS UMU SHEPTHH.

Ouenka: makc. 1 b6ann

4) Hanucath ypaBHEHHE W XHMHYECKHE PEaKI[MH CITUPTOBOro OpoxkeHus. MoxeT au
CIIUPTOBOE GPOKEHME NPUBOJIUT K 00Pa30BaHUIO HECKONBKMX (3 wiu Gojiee) MpoaLyKToB?

Ouenka: makc. 3 banna

5) Kak ucnons3yrorcs Apoxikeil B OMOTEXHOIOTHH?

Ouenka: makc. 1 6ann

6)2Kkonorus Apoxokeil. I3BECTHBI JIM APOXOKH, IPUHOCSAIIUE BPEl YET0BEKY?

Ouenka: makc. 1 6ann

PE3YJIbTATBI PABOTBI BHECUTE B JIMUCT OTBETOB, IIPEJICTABJIEHHBII HUKE!
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3AJJAHME 2. TEHETHKA. (10 BAJIJIOB)

~Jl/isi BBINOJTHEHUS NPAKTHKYMAa KaXKA0MY YHaCTHHKY IOHAX00ATCH {Be Mapbl MOHET Pa3HOIro

JOCTOMHCTBA (HANIpHMep, B¢ MOHETHI B O1MH py0.Jib U eme ABe — no 50 Komeex).

2.1. Beibopku ¥ nonynsguuMy HeGoIbIIOro pa3Mepa MOTyT MOKa3hIBaTh CYMIECTBEHHBIE OTKIIOHEHHS
OT OXHIAEMBIX T€HETHYECKHX 3akoHoMepHocTeil. [IpencraBere cebe. uro mpoumtaB paboty HMoranHa
I'peropa Mennens «OmneIThl Hal pacTUTENBPHBIMH THOpHIAMH», €€ pElIHJI BOCIIPOW3BecTH EBrenwuii
bazapos, nepconax pomana Meana Cepreesnua Typrenesa «Otus! u netu». K coxanenuio, B OTIHYHE OT
Mennens, bazapos oka3ajics CTECHEH B CPeJCTBaX M CMOT BBIPAIMBATH B KAXKIOM MOKOJIEHHH TOJBKO
YeThIpE PACTEHHs B YETHIPEX IOPINKAX Ha MOJOKOHHHKE €IMHCTBEHHOTO OKHA CBOeM KOMHaThL. bazapom
[oJiaraj, 4To YeThIPeX PAcTeHHH ITOCTATOYHO JUIS AEMOHCTpanuu pacuiervienus 3 : 1. JIns ckpeniuBaHuii
EBrenunii BpIOpan copT ropoxa ¢ KaplIHKOBBIM cTe0JieM M IypIIYpPHBIMH [IBETKAMH H BTOPOH COPT C
BBICOKHM cTeOsieM B OelbIMH I[BeTKaMH. B mokosieHnu F| OH MOMy4YrI BCe YeThIpe PACTEHHS C BHICOKHM
crebneM W NMypHnypHBIMH IBeTKamH. [IpoBenWTe MOIENMpOBAHHS TOrO, YTO MOT IMONYYHTH EBreHmii
bazapog, B mocrneayronmx mokoJaeHHsX, UCIOIb3ys peioKeHHble Bam MoHeThL. JIs KaIoro npu3Haka

H KaXJ0ro pacTeéHHs HYXHO OIHOBPEMEHHO IIPOBECTH 6]30001{ JABYX MOHET. lIJIH IIpA3HaKa pocCTa H

0

/.i

NpU3HaKa OKPacKd IBETKaMH BO M30exaHWe IyTaHMI(bl UCIIONB3YHTe pa3Hble napel MoHeT. O603HaubTe
OJIHY CTOPOHY MOHETBI KaK JIOMHHAHTHYIO aUlelb, a BTOPYIO — KaK PpEIECCHBHYIO alienb. oraa
KOMOMHAIMS BBIIABIIMX CTOPOH JBYX MOHET OYyJEeT COOTBETCTBOBATh TI'€HOTHIY OTAEIBHO B3STOTO
pacTeHusi 10 OJHOMY TI€Hy. 3alloJHHTe Ha OCHOBaHMH Bamiero MonmenwpoBanus Tabmuny | manee,
HCIIOIB3Ys Clleyroiue 0003HaueHus ajieNiel: BRICOKHH pocT — 7, KapIHKOBOCTE — f, YPITypHEIE IIBETKH
— P, 6enble uBeTKH — p. ['ensl P u T HacneayrOTCS HE3aBHCHUMO JPYT OT JApyra.

Hanumyre HUXKe cxeMy CKpelMBaHus ropoxa, B3satyio baszaposem (/1 6ann).
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Tabanna 1. XapakrepHcTHKA CMOJETHPOBAHHOIO NMoKoJienus Fy,

Pacrenmne 1 Pacrenue 2 Pacrenue 3 Pactenue 4
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3a kaxcoyro knemky uz cmpok «l'eHomun... » u 3a KaxNCOYI0 NPABUILHO 3ANOIHEHHYIO KIemKY U3 CMpox
«Denomun...» u «Bepoamuocme...» Bot nonyuaeme 0,25 banna. Maxcumym 3a mabnuyy — 3 6anna,
MaxkcumMym 3a 3aoanue (emecme co cxemoii) — 4 banna.



2.2. llonyunnoce 1u y Bac cootHomenue 3 : 1 B moxonenuu F» 11 BHICOTHI ¢Te6IIs HIIH OKPAcKu
1BeTka? Eciu HeT, He orop4aiiTech, BEPOATHOCTE 3TOTO OTHIONB He 100%. .

KakoBa BeposTHOCTE TOrO, 4TO B BBIGOpKE pasMepoM 4 0cOOH B MOTOMCTBE OT CKPELIMBAHHS JIBYX
reTepo3uror Aa X Aa TpH NOTOMKa OyAyT HMETh JOMHHAHTHBIM (DEHOTHI a OJMH — PEIECCHBHBIN
(enotun? Jlns pemreHus Hy)XHO HaWIH BEPOATHOCTH OJHOM 31€MEHTApHOM KOMOMHANMH (HAlpHMep,
NEPBOE pACTCHHE - PEIECCHBHOE, a BTOPOE, TPEThE U YETBEPTOE — JAOMHHAHTHBIE) M YHCIIO 3THX
3IeMEHTapHBIX KOMOWHanmii. J[nd uucia s1eMEeHTapHEIX KOMOHMHAIMI MOJKHO MCIIOIB30BaTh (POpPMYITy
YHCJIa COYETaHHM:

cr =

21

ml {n -m )! 5 |
, B KOTOpPO# N — pa3sMep COBOKYITHOCTH, M — pa3Mep BEIOOPKH, KOTOPYIO

J€Iar0T U3 COBOKYITHOCTH, n! — ITPOU3BEACHHUE HATYPAJIbHBIX YHCEII OT 1 A0 1n.

BepositHOCTS mONTyunTs 3 NOMMHAHTHBIX (eHOTHIA H | pelieccHBHBIA B BHIGOpKe M3 4 ocobeii

i : S o

COCTaBHT: _—‘&L, TaK KaK »3JIeMEHTapHBIX KoMmMOMHaiuii Oyner . A BEPOSATHOCTh

% :
OIHOM MX HHX cocTaBHT: 3O [p (I 6ann 3a npasunvhyio eeposmuocme pacwennenus 3:1, no 0,5
bamna 3a wucno nemMenmapHLIX KOMOUHAYUI U 6EPOAMHOCIb OOHOU U3 HUX, MAKCUMYM 3a 3a0anue 2
banna).

2.3. Apxamuii KupcaHos 3aMeTHi, 9To B SKCIepHMeHTe BasapoBa CIMIIKOM Majio pacTeHHil, YToGHI
Ha0JII0/1aTh HE3aBUCHMOE HAC/IEJJOBaHHE IPH3HAKOB U NIPOBEPHTH TPETHH 3aK0H MeHens, M0ITOMYy OH
npurnacun basaposa k ceGe B uMeHue, u TOT BhIpacTHa 160 pactenuii mokonenus F,. Cpemu Hux
OKazanoch 11 KapJMKOBBIX pacTeHHH ¢ GelbIMHM I[BETKaMH, 26 KapJIMKOBBIX PACTEHHH C MypHyPHBIMH
IBETKaMH, 31 BBICOKOE pacTeHHE ¢ GebIMH [BETKAMH H 92 BBICOKHX PACTEHHS C MypIyPHBIMH IBETKAMH.
Ba3apoB pemmi CpaBHHTH CBOH MOJIYYEHHBIE PE3YJILTATHI C OKHIAEMBIMH TIPH TIOMOIIHA KPHTEPHS ¥ .
3anonHuTe TabNMIy 2, pACCUMTAliTe 3HA4YCHHE KPHTEPHS Y- M OLEHHTE CTEleHb COOTBETCTBHS
HAGIIOIAEMBIX JIAHHBIX C 0KHIAEMBIM pacienienreM. [ pacuera KPHTEPHS X HCIIONb3yiiTe bopmymy:

({0-F )2
»aY) :
E , riae O — mabmonaeMoe 4ucI0 ocobeil B ompeneneHHOM (hEHOTHIIHYECKOM
knacce, a E — Teopermuecku oxwupaemoe uucio ocobelt B 3TOM ke (DEHOTHIHMYECKOM Kiacce.

Vicnons3yiiTe Ui cpaBHEHHS KPHTHIECKOE 3HAYCHHE xz=7,81.

Tab6auna 2. XapakrepucTHKa 3a1aHHOT0 NOKoieHns Fy,

Qenorunuyeckuii| Kapaukosbie KapJiuxoBbie Boicokue Genbie Beicokue
KJ1ace Oeable NypnypHbIe nypnypHbie
Habawaaemoe 11 : 26 31 92
0) ,
Oxupaemoe (E) QO —~ LQ h U . Q
AO par oA pasT QLI N

3a kasicoyio NPABUNLHO 3aNONHENHYIO xnemxy Tabnuywt 2 cmasumes 0,25 6amna (maxc. 1 bann).

3HaueHHe KPHTEPHS ) COCTABIISET: O‘QK\\\“, (2 b6anna) uro OGonblue/MeHbLIE (nHOOYEPKHYMD)
KPUTHYECKOTO 3HaueHus y =781, [I03TOMY MPEATNOTIOKEHAE O HE3aBUCHMOM HACIIEIOBAaHHH NMPU3HAKOB
BEICOTa CTEOJIsl M OKpacKa LBETKa IOATBEPIKAAETCS/ompoBepraercs (noduepknyms) (1 6ann). Maxcumym
3a 3adanue — 4 banna. i
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3aganus npakTHYecKoro Typa peruonajbHoro 3tana XXXI Beepocceniickoii
OJIHMIIHA/IbI IIKOJBHHKOB 1o 6noiorun. 2014-15 yu. roa. 11 knace.

JABOPATOPHUS BUOXUMUHU

A xenTadHKANMS YIIEBOA0B

Xoo pabomei. llensio paGotsl siBisieTcss WASHTHOHUKAIMS T[IFOKO3BL, CaXapo3bl M Kpaxmana. B
mraTMBax Ha Bammx paboumx mectax HaxozasTcs 3 npobupku (A, B u C), comepxamme mo 5 mi 5%
pacTBOPOB YIJIEBOMOB, a Takke 2% pactBop cynbhara menu u 10% pactBop NaOH. Ot6epure mo 1 mi
pacTBOpOB M3 NpodHpok A — C B "HCcTEIe TPOOUPKH, No6aBbTe B Kaxkayro 1mo 0,5 Mi1 pacTBopa cyibdara
MeIM B 1m0 1 MII pacTBopa INENOYH, TINATEILHO MEepeMeliaiite W Harpeite B T€UYeHHE 3-5 MHHYT Ha
KUNAIEH BoasAHOM Gane. B oHO# U3 npoOHpOK JOKEH BHIIACTH KPACHBIM 0CAIOK.

@? g 1. Kakoe BellrecTBO BBINANAET B OCAN0K? Caa .,Q

2 B pesynberarte xakoii peakuuu oHO ob6pa3yercs?

AAL&% v\m\w\ﬁyz Gaa O, O WQ,M%

/] o ”
,«(g 3. Kakoii u3 yrieBozioB HaXOAUTCH B ITOH npobupke? Qc,\h a Qc_

Ha Bammx pabounx MecTax B IIACTHKOBBIX CTAKaHUYMKAX HAXOAWTCH AMCTH/UIHPOBAHHAs BOJA
(20 mu). HabGepute Bomy B poOT, IOMOJIOMMTE POT B T€YCHHE 1-2 MHMHYT, M BbUIEHTE BOAY 00parHO B
crakaH49uK. M3 AByx mpoGupoK, B KOTOPHIX HaXOIATCS HENPOpeardpoBaBIIME YIIeBOjIbl, 0TOepuTe 1o |
MJI pacTBOPOB B YHCThle IPOOUpPKHM W 00aBbTe B HHX MO | MJI BOJBI M3 IJIACTHMKOBOTO CTaKaHYHKA.
TmarenpHo nepemernaite pacTBOPE! M POUHKYOHPYITE B Te4eHHE 5 MHHYT. 3aTeM J00aBbTe B KaKIYIO
npoOUpKy 1o 1 M pacTBopa cyiasdara Meau U Mo 2 MII pacTBOpa IIENIOYH, TIIATEILHO IepeMeInaite u
HarpeiiTe B TeueHue 3-5 MHHYT Ha Kumsmeil BoasHo# Oane. B omHol u3 mpoOHpOK JOKEH BHIIACTH

KpacHBIH 0caoK.
7

& ~
‘@{3} 4. Kaxoii u3 yrneBoJoB HaX0IUTCs B 3TOM npobupke? @Qﬁ;@% 5 S 19 ﬁg 9 5)‘ g 3

5. Kaxkas peakius npoTekaer ¢ 3TUM YIJIEBOJAOM B NMPHCYTCTBHM cmoHBI? Kakoii yrieBoa npu 3ToM

\x b&Q..\\k.n = 3 GY,,0

fal
 w' LS kY]

e 6. Kakoii ¢epmenT, coaepxamuiics B CciloHe, 00eCleYMBaET MPOTEKaHHE 3TOM peakiuu?

/{,ﬁ’ Suuidong LAy NN

7. ObGwschuTe, moyeMy B ocrapiueiicss npoOupke He obpasyercs ocamok?

0
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