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MATPULIA OTBETOB
Ha 3ajjlaHUA TeopeTU4ecKoro Typa perMoHanbHoro atana
XXXI Bcepoccuidickoit onuMnuaab! LWKONbHUMKOB no 6uonorun. 2014-15 yu. rog
10 - 11 knaccbl [Max. 145 6annog]
BHumaHue! O6pasel, 3anonHeHWs: NpaBunbHLIA OTBET, OTMEHa oTBeTa.
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3AJAHUS
NPaKTHYeCKOro Typa perdoHajibHoro stana XXXI Bcepocceniickoii
OJIMMIHA/IbI IIKOJLHHKOB 10 6nonorun. 2014-15 yu. roa. 11 knace

AHATOMMYECKH AHAJIN3 OPTAHOB PACTEHUI
OGopynoBanne M _00BLeKThbI HCC/IEAOBAHHSA: MHKPOCKOI, IIPEIMETHBIE M
MIOKPOBHbIC CTEKJIa, JIe3BUE, IpelapoBalbHbIE WIJIbI, IMUIETKa, (HIBTpOBaIbHAS
OyMmara, cTakaH ¢ BOJIOH, 4aCTH HCCIIElyeMOTO OpraHa PacTeHHs.
Xoa paboThi:

1. TlpuroroBbTe momepevHbI cpe3 U3 MpeIOKEHHOro BaM pacTUTeNbHOro
o0BbeKTa, coOMofasl TPaBHIBHYIO METONMKY M TEXHMKY paboTHl ¢
MHKPOCKOIIOM H ITPUTOTOBIEHHS Cpe3a.
3apucyiite cpe3 1 0003HAYLTE COCTABJISIOLIUE €0 TKAHH.

Onpenenure oprad pacTeHusl, KOTOpbIi Bel Hccae0Bay.

YKa)UTe CHCTEMaTHYeCcKoe TIOI0KeHHE H3y4aeMOoro pacTeHMsI.

OrtBer 0bocHyiTe, yKa3aB 0COOEHHOCTH, MO3BOJSIONIME CAENATh TAKOH BEIBOJI.
Pe3yibTaThl paboThi:
1. Meronuka u TeXHHKa IPUTOTOBIEHHS Cpe3a

EUIFSEREN

2. Pucynok {

O603HayeHus: K pUCYHKY:

Puc. Viccnenyemsiii cpe3 oprana pacTeHus

3. Hccnenyemslii opran M,{é
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Kpurepuun oneHku:
1. MeToanka ¥ TeXHHKa paboThl ¢ MUKPOCKOIIOM U %
TIPUTOTOBIIEHHA cpe3a (Max. S 6anioB) -

/
2. TexHuKa UCMOJTHEHUS ¥ TPAMOTHOCTh PUCYHKa (Max. 7 6amioB)  — ﬁ /

3. OmnpeienieHne UCClielyeMOoro oprana pacteHus (max. 2 6anna) - aZ
4. OnpeneneHue CUCTEMATHYECKOTO / :
TIOJIOXKEHUS U3y4aeMOoro pacTeHus (Max. 2 6ana) -
5. OBOCHOBAHME OTBETOB (Max. 4 6amioB) = ’5?
/
- ﬂr’
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MPaKTHYECKOro Typa pernonajbHoro stana XXXI Beepoccuiickoii
OJIMMITHAABI IIKOJIBHHKOB 110 OHoJIoruH. 2014-15 yu. roa. 11 kiaace

MHUKPOBHOJIOT'USA U TEHETHKA (max. 20 6a,1J10B)

3ATAHHE 1. MUKPOBHOJIOI'HASI (10 6a10B)

Hear padorebi: [IpuroToBUTE U MCCIIENOBATh KYJIBTYPY XJIE€OHBIX, WM MUBHBIX JAPOKEH
(Saccharomyces cerevisiae).

OGopynoBanue: MUKPOCKOITEI, TOPEITIKH WIH CIIUPTOBKH (HEe 00S3aTENBHO), IIPEIMETHEIE
U [IOKPOBHBIC CTEKIIA, MUMNETKH W/HIH MUKPOOHOIOTHYECKHE TIETIH, OJOCKHA (HIBTPOBATBLHOM
Oymaru, pactsop Jlioromns, crakaHYMK ¢ BOAOIPOBOAHON BOMOM, KyJIbTypa APOJOKEH B sKHMAKOMN
cpeze.

Xoa paborsl:

1. IIpuroToBuTh mpenapar MccieqyeMoN KyJbTYPhl METOAOM «pa3iaBlIeHHAs Kaluifi» U
OkpacuTh pactBopoM Jlroroma. Jlus  9TOro ¢ MOMOINBIO IHMIETKH WIM  TETIH,
[IPOCTEPUIN30BAaHHONW B IUIAaMEHH TOPEJIKH, OTOOpaTh KaIUII0 MCCIENYEMON KYyJIbTYPHl H
TIOMECTUTD Ha MpeIMeTHOE CTeK/0. Jl06aBuTh Kammo pactBopa JIIorosis H HaKpHITh NOKPOBHBIM
CTEKJIOM.

- 2. IlomecTuTs npenapar Ha CTOTHK MHKPOCKOIIA, CPOKYCHPOBATh ¢ 06BHEKTHBOM 40X.

Iloxa3saTe npenoaaBaTeJIio.

Texnuxa npuzomoenenua npenapamoe u padomol ¢ MUKPOCKoOnom: makc. 2 éaina.

3. PaccMoTperh KIETKH ApOiKOked B MHKDOCKON W 3apHCcOBaTh B JIHCTe OTBETOB,
0003HaYMB YBUJIEHHBIE CTPYKTYPhI KIETKH.

Texnuxka pucynxa: makc. 1 6ann

4. Hanucats B JIICTe OTBETOB OTBETHI HA CJICIYIOIIHE BOIIPOCHL.

1) KakoB ypoBeHb OpraHu3allui KIETKH ¥ TAKCOHOMHIECKOE TIOJIOKEHUE APOHOKEH?

Ouenka: maxc. 1 6ann

2) Kakue opraHenisl ¥ BKIIOUYEHHUS XapaKTEPHBI JUIS IPOXIKEBON KIETKH?

Ouenka: maxc. 1 6ann

3) Oxapakrepu3oBaTh MeTab0IM3M JPOAOKEH M COCOOBI MOTYYEHHS UM SHEPTUH.

Ouenka: makc. 1 6ann

4) Hancats ypaBHEHUE M XMMHUYECKUE PEAKIHK CIIMPTOBOro OposxkeHus. MoKeT
CIUPTOBOE OPOIKEHUE NPUBOIHT K 00pa30BaHUIO HeCKOIbKUX (3 wiam 6onee) npoayKkTos?

Ouenka: makc. 3 baana

5) Kak ucnone3yrotces Apoxokei B GHOTEXHOI0rHH?

Ouyenka: makc. 1 6ann

6)OKosnorus aposckelt. M3BeCTHBI /i IPOKIKH, IPUHOCALIUE BPE]] YETOBEKY?

Ouenka: maxc. 1 6ann

PE3YJIbTATBI PABOTBI BHECHUTE B JINCT OTBETOB, ITPEJICTABJIEHHBIIA HUKE!



JIUCT OTBETOB

IIpenapatsl

Ipenapar A

1 u 2. Texauka
[PUCOTOBJICHHS
npenapara B paboTsl
C MHKPOCKOIIOM

/

pHCYHKa

3. Texuuka
BBINOJIHEHHS
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3AJIAHHUE 2. TEHETHKA. (10 BAJIJIOB)

JIisi BBITMIOJTHEHHS NMPAKTHKYMAa KaKI0MY YYACTHHKY MOHAK00MTCS Be Napbl MOHET Pa3HOro
JOCTOMHCTBA (HampuMep, 1Be MOHETHI B 0IUH py0.,b U eme aABe — no S0 Koneex).

2.1. Buibopku 1 nonyssuuy HeOONBIIOro pa3mMepa MOTYT IOKa3bIBaTh CYIIECTBEHHEIE OTKIOHEHHUS
OT OXHJaeMBIX I'€HEeTHYeCKHX 3aKoHoMepHocteiil. IIpencrasbre cebe, 4ro mpouuTaR pabory Horanna
I'peropa Menaens «OnbiTel HaJ PacTHTENbHBIMH T'MOpHAaMH», €€ pelldsl Bocnpou3BecTH Eprenuit
bazapoB, nepconaxx pomana Meana Cepreesuua TypreneBa «Otupl u net». K coxaneHuro, B OTIMYHE OT
Mengens, bazapos oka3zajncs CTECHEH B CPEACTBAaX M CMOI BBIPAlMBATh B K&XJOM IIOKOJEHHH TOJBKO
4eTBIpe pPacTeHHMs B YeTHIpEX roplikax Ha MOJOKOHHHKE eIMHCTBEHHOIO OKHA CBOE€H KoMHaThl. baszapos
1ojarajl, 4TO YeThIpeX PacTeHHi OCTaTOYHO Ul JeMOHCTpaluy pacmeruieHus 3 @ 1. Jlnd ckpemuBaHuii

EBrenmii BoiOpasl copT ropoxa ¢ KapJMKOBBIM cTeOJIeM M IypHypHBIMH LIBETKAMH M BTOPOH COpT C

BBICOKHM cTeOyieM M OenpiMu nBeTKaMu. B nokosienuu F| OH MOy4ui Bce YeThIpe PacTEHHS C BRICOKUM
crebieM M OypnypHbBIMH IBeTkamMH. [IpoBenuTe MOJAenMpoOBaHHS TOrO, YTO MOI IOJNY4YHTH EBreHuii
Basapos, B IOCJIEIYIOMMX OKOJIEHHSIX, HCTIOIB3Ys NpeLIoKeHHble Bam MoneTsl. JIJis KaX/I0ro mpu3HaKa
M KaXIOTO pPacTeHHs HYXHO OJHOBPEMEHHO MHpOBeCTH Opocok IBYX MoHeT. [[ns mpu3Haka pocra M
TNpU3HAKa OKPAcKH I[BETKaMH BO M30e)aHHe NMyTaHHMIB HCIIONB3YiTe pasHble mapel MoHeT. O603HaubTE
O[JHY CTOpPOHY MOHETHl KaK [OMHHAHTHYIO ajllellb, & BTOPYI0 — KaK pPELECCHBHYI aulenb. Torna
KOMOHMHAIMsl BBIIABIIMX CTOPOH ABYX MOHET OyJeT COOTBETCTBOBATh IEHOTHILY OT/EIBHO B3STOrO
pacTeHHsi 10 ONHOMY TIeHy. 3amollHHUTe Ha OCHOBaHMM Bamero MmonenmupoBanus Tabmumy | ganee,
UCTIONB3Ys CIeAyromue 0003HauYeHUs ajlieliell: BBICOKHH pocT — 7, KapJIMKOBOCTh — [, ITypIYpHBIE IIBETKU
— P, 6enble uBetku — p. ['ensl P u T HacnenyroTCs HE3aBUCHMO APYT OT JApyra.
HanuimuTre HAMXe cXeMy CKpellldBaH|A ropoxa, B3aTyio bazapoBemM (/ 6ann).

p: PP x TTep
| T{Pf’
Fy 0pH{TTPP I zrfppfrepp,/PPfffpféﬁTpp,fopp,/éfpp/wW3P,T 5;% gﬁ

Tabauna 1. XapakTepHcTHKa CMOAS/THPOBAHHOI0 MOKoJIeHus Fs,

Pacrenne 1 Pacrenue 2 Pacrenne 3 Pacrenue 4

—
o | TP o | T-tp | Pty fim o3

resorun no rekam Pu T

CooTBeTcTBYHOIIHi Lmtorue % Sutenuw ordbue

reHoTHIY (peHOTHI ".5%"%5""“’ 2

(ONMHIIATE CTI0BAMM) 025 B % g7, ¢ % 15 téﬂtﬂ
Teopernueckas g J 9 il

BEpPOSITHOCTD ITOr0 /4 € _ /5

denoTnna 0, r2e 0} 25 9 Zf /5 9.-25

3a kaxcoyio knemky uz cmpok «l'enomun...» u 3a KaxXcoylo NPAsUIbHO 3aNOJHEHHYIO KNemKY U3 CMpOoK
«@enomun...» u «Beposmuocmen...» Bet nonyuaeme 0,25 6anna. Maxcumym 3a mabauyy — 3 banna,
MAKCUMYM 3d 3a0aHue (emecme co cxemoit) — 4 banna.
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2.2. IMomyumnock mu y Bac cootHontenue 3 : 1 B mokonenuu F, st BHICOTHI cTE0IIS HITH OKpaCKPI
usetka? Eciu HeT, He orop4aitech, BEPOATHOCTB 3TOT0 OTHIOAB He 100%.

KakoBa BepOSTHOCTh TOT0, YTO B BEHIGOPKE pa3mepoM 4 0coOH B IIOTOMCTBE OT CKPEIIHBAHHUS JIBYX
reTepo3uroT Aa X Aa TpH motoMka OyIoyT HMeTh JOMHHAHTHBIM (DEHOTHII @ OJHH — PEIeCCHBHBIH
(enorun? Jlng pemieHHss HYXHO Hal/IH BEPOSTHOCTh OIHOW 3JEMEHTapHON KOMGMHAUMHM (HampHMep,
NEPBOC PACTECHHE - PEIIECCHBHOE, & BTOPOE, TPEThE M YETBEPTOE — JOMHHAHTHBIE) H YHCIO 3THX
JJIEMEHTApHBIX KOMOMHanmi. JIns Ymcia 3neMEeHTapHBIX KOMOWHAIMM MOYHO HMCHOIB30BaTh (GOPMYITY
YHCIIa COYETAHUM:

cr =

nl

ml (;v: -m )! i |
, B KOTOPOH N — pasMep COBOKYIHOCTH, M — pa3Mep BBIOOPKH, KOTOPYIO

A€NaroT U3 COBOKYIHOCTH, n! — IPOH3BE/ICHHE HATYPAIBHEIX 9HceN oT 1 /10 n.

BepositHOCTE Ho%qpm: 3 noMHHAHTHBIX (peHOTHNA M | pelecCHBHEIH B BEIGOpKe M3 4 ocobeit

A %
COCTaBHT: > TaKk KaK DBIEMEHTApPHBIX KOMGI/IHaI.IHﬁ 6y116T , a4 BEPOATHOCTH

OJTHOM MX HHMX COCTABHT: % 17 (I 6ann 3a npasunvryio éeposmuocme pacwenienus 3:1, no 0,5
banna 3a 4ucno snemeHMApHLIX KOMOUHAYUI U 6ePOAMHOCMb OOHOLL U3 HUX, MAKCUMYM 3G 3a0anue 2
banna).

2.3. Apkaguii KupcaHOB 3aMeTHi1, 4TO B SKCIepHMeHTe Ba3apoBa CIMIIKOM Malio PacTEHHI, YTOGEI
HabIO/IaTh HE3aBUCHMOE HAc/eIOBaHHE NPH3HAKOB W NPOBEPUTH TPETHHt 3aKOH MeHIeNs, M0ITOMy OH
npurinacun basaposa k cebe B mMeHHe, W TOT BeipacTin 160 pacrenmit mokonenms F,. Cpemn HHX
oKaszanock 11 KapiMKOBBIX pacTeHMit ¢ GelbIMH LBETKaMH, 26 KapJMKOBBIX PACTEHHH C ITypIypPHBIMH
1BeTKamH, 31 BBICOKOE pacTeHHe ¢ GelbIMH HBETKaMH M 92 BBICOKHX PACTEHHS C MypIYpPHBIMH IIBETKAMH.
Basapos pemmn CpaBHHTH CBOH IONyYEHHBIC PE3YIBTATHI ¢ OXKHAACMBEIMH TIPH TOMOINH KPHTEPHS X .
3amonmuTe TabIMIy 2, paccuMTaiiTe 3HAueHHe KPHUTEpHS ) H OLIHHTE CTereHb COOTBETCTBHA
Ha0JTF0/1aeMBIX JTaHHBIX c OXHJIaeMbIM paciiemenueM. s pacuera KpUTepHs - HCIOIB3YiTe thopmyy:

{O - E}

X'=Y
E , rie O — npabmonaemoe 4ucio ocobeil B onpeneieHHOM (EHOTHIIHYECKOM
Kjnacce, a E — TeopeTHueckH o0XHIaeMOe YHCIIO ocoﬁeH B OTOM e (DEHOTHIIHYECKOM KJacce.
Hcnone3yiTe Ui cCpaBHEHHS KPHTHYECKOE 3HAYECHHE x =7.81.

Tabmmna 2. XapakTepHcTHKA 32JaHHOT0 NOKoJIeHus F5,

Oenorunuyeckuii| Kapankosbie Kapaukosbie Bricokue Gesbie Boicoxne
KJjace Oesble nypnypHbIe nypaypHbie
Habmonaemoe 11 26 31 92
0)
Oxugaemoe (E = "
) {0 98 30 gax 30 QA5 90 o447

3a kaxcoyio npasuibno 3anonnennylo kiemxy Tabnuyvl 2 cmasumcs 0,25 6anna (maxc. 1 6ann).

2
3HaueHHE KPUTEpHS COCTABIST: A0 M7 . (2 6awna) uro Gonbie/MeHbIIE (nOOuepKHYMB)
KPHTHYECKOro 3HaYeHus 3 '=7,81, mosromy l'IpC,E[l'IOJIO}KeHHe 0 HE3aBHCHMOM HAacJIEIOBaHUH NPH3HAKOB

BBICOTA CTEOJIsl M OKpackKa LiBeTKa TOATBEPAKAaeTCs/onpoBepraercs (noouepkuymn) (1 6ann). Maxcumym
3a 3a0anue — 4 banna.

Urow 7, K
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3ajaHusA NPaKTHYECKOro Typa peruonaabsHoro stana XXXI Beepoceniickoii
OJIUMITHA/IbI IIKOJbHHKOB 1o 6Hoiorum. 2014-15 y4. roa. 11 kaace.

JJABOPATOPHUSI BUOXUMHH

Hnentudukanus yriesoaon

Xo0o pabomut. llenpio paboThl sBIAETCS MACHTU(DHMKAIMA TIIFOKO3BL, CaXapo3bl M Kpaxmana. B
mrariBax Ha Bamwx paboumx mecrax Haxomarcs 3 mpobupku (A, B u C), comepxamue mo 5 mMia 5%
PacTBOPOB YIJIEBO/IOB, a Takxke 2% pacTBop cyibhara memu u 10% pactsop NaOH. Ot6epure mo 1 mn
pacTBOpoB U3 npobupok A — C B 4ncTEIe TPOOHPKH, 106aBbTe B Kaxayto no 0,5 M pactBopa cyibdara
Meld W 1Mo | MJI pacTBOpa IIENOYM, TINATENBHO MEepeMeInaiiTe W HarpeiTe B TeUeHHE 3-5 MHHYT Ha
KHUISAIIEH BoAsHOM Oane. B oHO#H 13 mpoOHPOK M0/KEH BHINACTL KPACHBIH 0Ca/oK.

éz '1. Kakxoe BemiecTBo BhIAIaeT B 0Canok? D ocsyen

/f 2 B pe3yanaTe Kako# peaKIIHH OHO oﬁpaayeTc;ﬂ

CHey - /cm (% 42&«/0/% 55 chw Lk, = 004 Gy ut

{ / VI L Ol J&J,éﬂ_mm. 2 — .:.%;4 a ’/.L'A,(KAJA‘!-_ 22 Ll
e

J WM«
3. Kakoii u3 yFJIGBOI[OB?I-‘I!aXOI[PITCSI B 3TO HpOGHpKe? ﬁ W’g w& TAKep700
[/

Ha Bammx paGouux MecTax B IUIACTHKOBBEIX CTAKAHYMKAX HAXOJMTCH JUCTHIUIMPOBAaHHAS BOJA
(20 mm). HabGepure BOmy B POT, MOMOJNOIMTE POT B TedeHHe 1-2 MHUHYT, W BBUIEHTE BOLY 06paTHO B
crakaH4uk. M3 1Byx mpoOGHpOK, B KOTOPEIX HAXOAATCS HEMPOpeardpoBaBIIKEe YIIEBOIBL, OTOEpHUTE MO |
MJI pacTBOPOB B YHMCThie MPOOHPKH M N00aBbTe B HUX MO | M BOJBI M3 IJJACTHKOBOIO CTAKAHYHKA.
TwarensHo nepememaiite pacTBOPHI M IPOMHKYOHPYHTE B TeueHHEe 5 MUHYT. 3aTeM 100aBbTe B KAKIYIO
npobupKy no 1 M pacTBopa cyibhara Meau H 1o 2 MJI pacTBOpa LIEIOYH, TINATENLHO IepeMelanTe 1
HarpeiTe B TeYeHHE 3-5 MHHYT Ha KHUIAmEeH BoasHOH OanHe. B onHON M3 MpOOHPOK JOJDKEH BBIIACTH

KpacHBIH OCazIoK.

Q. 4. Kakoii U3 yrineBoJ0B HaXOUTCs B 3TOM nMpobupke? Kprupa
7

5. Kakas peakmus HpOTE%&T C 3TUM yrneBOIIOM B HpHCyTCTBHH ciaronsr? Kakoi }’FJICBOJI NIpH 3TOM

obpazyercst? i ,J,«—O a4
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