Tpetnii yTan pecny0JMKaHCKONH 0JIMMIIMAABI 110 y4eOHOMY npeameTy «buonorus»
2023/2024 yueoubiii ron

MecTo 115 0aJ1J10B: Kon:

KABHUHET Ne 1
ON3UOJIOTUSI U BUOXUMUS PACTEHUM
(30 6annos)

IMponoxuTeNILHOCTH BbINOJIHEeHUS 3a1aHudA — 1 yac 30 munyT (90 MuHyT).

3AJTAHME 1
CHHTE3 KpaxMaJia B paCTHTeIbHBIX KJIeTKaX
(16 6annos)

KanMaJI — OIWMH K3 OCHOBHBIX ITOJHCAXAapHUIO0B, 3allaCaCMbIX PACTCHUAMUN.
On cocrout u3 ABYX TIIOJHUCAXapuaoB, CTPYKTYPHBIM 3BCHOM KOTOPBIX ABJIACTCA
O-T'JTFOKO3a.
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1.1 Hanuimute Ha3BaHWE MPEICTABICHHBIX HA PUCYHKAX MOJIMCAXapPH/IOB:

A — (0,5 6anna)

b - (0,5 6anna)
1.2 Pa3znu4aroT mepBUYHBIN M BTOPWUYHBIA Kpaxmai. [lepBUuHBIN cHHTE3UpyeTCs B
(vkaorcume nonnoe nassanue opeaneivl) (0,5 6anna)),
U BTOPHYHBIA, CHHTE3UPYEMbI M3 caxapo3bl B (ykaogwcume nonnoe Ha3eaHue
opeanenvl) (0,5 6anna)

3alacaroninXx BEIr€TaTHUBHBIX OPIraHOB U IINIOJOB.
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Kpaxmain mupoko pacripocTpaH€H B PaCTEHUAX U SIBISAETCS IS HUX PE3EPBHBIM
HMCTOYHHUKOM PHEPruu. B OCHOBHOM OH COAEPKHUTCS B KIyOHSAX, CEMEHAX U KOPHSX B
Buje 3épeH. OHAKO Kpaxmall JIETKO MOKHO OOHApyXUTh U B JIMCThSIX HEKOTOPBIX
pacTeHuil (enaprouus, Kojieyc, THOMCKYC U JIp.) C HIOMOUIbIO BECbMa YyBCTBUTEIBHON
pEeaKIuu C pacCTBOPOM MOJa B HOJUCTOM KaJIMU. /[aHHAas peakuus TakKe H3BECTHA MO
Ha3BaHHEM «KpaxMaJibHasi poda».

I> + (CeH1005)n — 12 ¢ (CeH1005)n

Tak, mpu B3aMMOACHCTBMU Kpaxmajia C HOJOM MPOUCXOIUT oOpazoBaHHE
COCIMHEHUS BKIIOUEHMsI cuHe-(puosneToBoro uBera. [loaHas cxema mnpoBeaeHUs
KpaxMaJbHOU MO0kl Ha JIMCTE MPE/ICTaBlIeHa HAa PUCYHKE 1.

2 MVUHYTbI 10 MuHyT 2 MUHYTbI
Kunswas Boaa 96% aTaHon XonogHas soaa

«KpaxmanbHasa npoba»

Pucynok 1 — Meronnka npoBeieHus1 «KKPaxXMaJbHOH MPOObI»

BuumaTenbHO paccMOTpUTE CXEMY U OCHOBBIBAsICh Ha 3HAHUSX B 00JacTH
¢bu3roIOorNy U OMOXUMHUHN PACTCHHI OTBETHTE HA PsiJl BOMPOCOB:
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2023/2024 yue6HbIii TOI
1.3 C kakoii 1eNbI0 UCIIOJIB3YETCs TepMUUECKas 00paboTka JucTa B KUMseh Boje?
OrBer: (I oann)

1.4 3ayeM JHCT OMEIIAETCS B KOHIICHTPUPOBAHHBINM STHIOBBIA CITUPT?
OrBer: (I oann)

1.5 JIns yero JMCT NEepeHOCST B XOJIOAHYIO BOJY?
OrBer: (0,5 6anna)

1.6 MO3KHO JIM TIPOBECTH «KPaxXMalIbHYIO IPO0Y» M OOHAPYKHUTh KpaxMajl B JTUCThAX
HeIaproHu 6e3 OCyIECTBIEHHS IIPOLIECCOB, YKa3aHHBIX B IIEPBBIX TPEX BOMPOCax?
OtBer: (0,5 6anna)

1.7 Kakum o6Opa3oM OyayT OKpAIIMBAaTHCS JIMCThS BapHEraTHBIX PACTEHHH I1OCIE
HPOBEACHUS «KpaxMajabHOU poOsi»? (I dann)
OrtBer: (I 6ann)

[TockonbKy Kpaxmaa OTHOCUTCS K 3alacarollliM BEIleCTBaM, €ro KOJIM4ECTBO B
JUCTBSX JOJDKHO OBITh HEMOCTOSHHBIM M 3aBHCETh OT psna (akrtopoB. Tak, mpu
OTCYTCTBUHU OCBEIICHHSI PAaCcX0]] Mojucaxapuaa OyJeT MpeBbIaTh €ro CHHTE3 U, Kak
CJIEJICTBHE, KOJTUYECTBO Kpaxmasa OyJeT CHUKAThCS.

B HACTOSILIEM AKCHEPUMEHTE HCIIOJIb30BAINCH MOJIHOCTBIO
«obeckpaxmalieHHbIe» (BBIACPKAHHBIE 2 CYTOK B TEMHOTE ) JIUCTOBBIC TUTACTUHKH, OHU
3aKpBIBATTUCH DKPAHOM M3 YEPHOW Oymaru C BHIPE3aHHBIMH Ha HEW MPOPE3SIMHU, TaK
Ha3bIBaeMbIMU «(purypamu Cakca 1 MOMEIIAIUCh B CTAKAHE C BOJIOM MO CTEKIISTHHBIC
KOJnaku. BHemHui1 Buj coOpaHHOW YCTaHOBKHU MPECTABICH HA PUCYHKE 2.

Bcero ObLIO 3aroToBI€HO S5 TakMX YCTAaHOBOK, KaxK[ash U3 KOTOPBIX
YCTaHaBIMBAJIACh PSAOM C HCTOYHMKOM OCBEUICHUsS Ha 2 4aca. BHyTpu naHHBIX
YCTaHOBOK, 3a CYET MWCIIOJB30BAaHUSI TE€PMETUYHO 3aKpPBIBAEMBIX CTEKIISIHHBIX
KOJITIAKOB, MOKHO CO3/1aBaTh Pa3IMYHbIC aTMOC(HEPHBIC YCIOBUS, YTO U OBLIO CIEIAHO
B JJaHHOM 3KcnepuMeHTe. [lo mpoluecTBuu BpeMEHH 3KCHO3UIMU JIUCTHEB HA CBETY
MPOBOJIMIIUCH «KpaxMabHble TPOOBI» I KaXJ0r0 BapuaHTa OMbITA.
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CTeKnsHHBIA Konnak ——

3aTeHsAoLWUiA 3KpaH
C nNpopesblo
(durypa Cakca)

Jlner
B CTakaHe C BoAON

IS S S S S S S S

PucyHok 2 — BHemHuii BUJI yCTAHOBKH

| — ITepBast ycTaHOBKaA OcTajgach HE MOAU(PUIIUPOBAHHOM.

Il — Bo BTOpYIO YCTaHOBKY JIOTIOJTHUTEIBHO TOJT KOJITIaK OBLI MOCTABJICH CTaKaH
C €JIKMM KaJIueM.

Il — ITox xonmak TpeTheil YCTAaHOBKHU MTOMENIANIACh CTYIKA C PACTEPTHIM MEJIOM,
K KOTOPOMY, HEMOCPEICTBEHHO Tepe 1 3alyCKOM dKcIepuMenTa, Obu1 qo6asien 10 %
pPacTBOp COJITHOW KUCIIOTHI.

IV — B ueTBEpTOi ycTaHOBKE MCIOIB30BAIUCH JIUCThSI MEPE]] IKCIEPUMEHTOM
Ha 10 MUHYT OMEIEHHBIE B aTMOC(hEpy, HACKIIICHHYIO TapaMy aMMHUaKa (CTaKaHYHK
¢ 10 % pactBopoM amMMHaka).

V — Ilaras yctaHoBKa ocTaBajgach HEe MOIU(DHUIIMPOBAHHOH, OMHAKO B HEH
MCITIOJIb30BAIMCH JINCTHA JIBOE CYTOK BBIJICp’KaHHBIE B TEMHOTE HE B OOBIYHOM BOJIE, a
B pacTBOpe 2,4-1uHUTpOdeHOoNa (SIBISIETCS TPOTOHHBIM HOHOGOPOM).

1.8 Hanmummure, kakue peakiuu OyayT Mpoucxoauth B yctanoBkax Il u 1117
YcranoBka |l: (0,5 6anna)
YcranoBka lll: (0,5 6anna)

1.9 OrmerhTe, KakuM 00pa3OM H3MEHHUTCS Ta30BBIA COCTAB IO CTEKISHHBIMH
KOJIMTAKaMM I10CJIC MPOTEKAHMS JAHHBIX peaKiuii? (IIp1 OTBETE MCIIONB3yHTE TEPMUHBI
MOTJIOIIATHCS/ BBIACIIATHCS)

YcranoBka |l: (0,5 6anna)

YcranoBka Il (0,5 6anna)
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1.10 C kako# 1enapl0 MPOUCXOIUT OCBEIICHUE JTUCTHEB B IKCIIEPUMEHTE MO CUHTE3Y
Kpaxmana?
OrBer: (I oann)

1.11 Kakum oOpa3zom mapel amMMuaka OyAyT JEWCTBOBAThH Ha IMpoliecc 00pa3oBaHuUs
Kpaxmaja B paCTUTEJIbHBIX KJIETKax?

OrBer: (2 6anna)

1.12 Kak 2,4-nuautpodeHon Oyner BIMATh Ha (OTOCHHTETHUECKHE IPOIECCHl B
pacteHuun?

OrtBer: (2 6anna)
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1.13 3amosHUTE TAOIUITy, OTMETHUB HAJIMYMWE WU OTCYTCTBHE pPEAKIMU Ha
KpaxmaJ B BapuaHTax onbiTa. [Ipu 3anosHeHUH TaOIUIbl TONb3YHTECH CIEAYIOIUMU
0003HAYEHUSIMU

++ gpKO BhIpaXXCHHA peaKLHUs Ha Kpaxmai,

+ HaIU4Ke peaKkimu,

+/— cmabo3aMeTHas peaKius;

— OTCYTCTBHUE PEAKIUU.

Taomuna 1 — Pe3yabTaTbl «<KpaxMaJabHBIX PO (2,5 danna: no 0,5 6anna 3a saueiky)

HoMep ycraHOBKH Hannuymne peakuuu Ha KpaxmaJ
I

I
11
v
\

1.14 Hwxe cxemMaTUYHO HM300paXEH BHEIIHWN BHUJ JIMCTAa U3 KOHTPOJBbHOMU
ycTaHOBKH |, 0TOOpa3uTe Ha pUCYHKE CIIpaBa pe3ysbTaT MPOBEAEHHON «KpaxMallbHOM
poos». (0,5 danna)

Jluer u3 ycrtanoBku | Pe3yabTaT «KpaxmajabHOH NPOOHD)
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3AJIAHUE 2
DOTOCHHTETHYECKHE MUTMEHTHI
(14 6annos)

2.1 B tabnuiie 2 npeAcTaBiIeHbl pa3indHble (POTOCUHTE3UPYIOIINE OPTAHU3MBI,
KKl U3 KOTOPBIX COACPKUT PsAJl MUTMEHTOB, CIOCOOHBIX MOIJIOMIATh BUIAMMBIN
CBET U MEPEXOJIUTh B BO30YXKIAEHHOE COCTOSIHUE, TEM CaMbIM 3aIlycKash XUMHUYECKUE
peakuuu porocunTe3a. OTMETbTE «+», KAKME MUTMEHTHI OYAYT A1l HUX XapaKTEepPHBI.

Ta6mmua 2 (9 éannos: no 0,25 6anna 3a npasuibHo OMMeEUEHHBLI RUZMEHNT)

Xaopopuiisi DOUKOOWITHHBI
doToCHHTE3NPYIOLIHE s = -
OpraHU3Mbl a b L | C d | & E‘ 2z
=
1 2 3 4 5 6 7 8

Coleus

7
11 xnacc. IIpaktrueckuii Typ. Kabuner 1 «®usnonorus u Ouoxumus pacteHuit». Bapuanr 1.



TpeTnii 3Tan pecny0IUKAHCKON OTMMIIHAIBI IO yueOHOMY npeaMeTy «buosorus»
2023/2024 y4e6Hublii rox

1 2 3 4 5 6 7 8

Matteuccia
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1 2 3 4 5 6 7 8

Fragilaria

Y-

Sphagum

“4
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2.2 JlomoJHUTE PUCYHOK 3, HApUCOBAB CIEKTPbl MOTJIOIICHUS CIIEAYIOIINX
MUTMEHTOB — XJopodmut @ u ximopoduiut b, B-kapoTuH (MOXKHO OOIIUH CHIEKTP IS
KapOTUHOUOB), (GUKOIpUTPUH U Pukonranud. He 3a0yabpTe moamnucath KaxkIblid U3
CHEKTPOB, a TAKXKE 3alUIIUTE B TAOIUIy 3 MaKCUMYMBbI CIIEKTPOB IMOTJIOMICHUS s
Ka)KJIOTO U3 MUTMEHTOB.

A

[MornoweHne

| ' | ' | ' g
400 500 600 700
JNnHa BO/HbI, HM
Pucynok 3 — CrieKTpbI IOTJIONIEHUsI MUTMEHTOB (2,5 fanna)
Ta6auua 3 (2,5 6arna: no 0,5 6anna 3a nuzmenm)

Ne | HazBaHue NMIMeHTA MakcumMyMbl CHIEKTPOB MOIJIOMIEHUSA, HM
1 Xnopoduni a
2 Xnopodumt b
3 B-kapoTuH
4 DUKOIPUTPUH
5 DOUKOIMAHUH
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