3aK/JII0YNTeNbHBIH 3Tall pecny0JMKAaHCKOH 0JMMIIHAABI 0 Y4eOHoMY npeaMety «buoJsiorus»
2025/2026 y4eOHBbIH 10/

MecTto aj1 0aJ1J10B: Kon:

KABHUHET Ne 1
®U3NO0JIOTUSI U BUOXUMMUS PACTEHUN
(30 6annoe)

IIpoaoxuTe IbHOCTH BhINOJHEeHHS 3agaHus — 1 yac 30 munyT (90 MunyT).

3AJJAHME 1
HccnenoBanue 0CMOTHYECKHUX CBOMCTB PACTHUTEIbHOM KJIETKHU
(20 6annoe)

PactuTenbHas kieTka mpencTaBisieT CO00 OCMOTHYECKYIO CUCTEMY, B KOTOPOU
MOCTYIJICHUE BOJIbI MPOUCXOAUT IO OCMOTHYECKMM 3akoHaM. Jluddysus
pacTBOPHUTENS, HAYIIAsA Yepe3 MPOHULIAEMYIO K PACTBOPUTENIO, HO HEMPOHHUIIAEMYIO K
pPacTBOPEHHBIM B HEM BEIlECTBAM MEeMOpaHy HasbIBacTcs (3anonnume nponycku!) —
(0,1 6anna). XumMudeckasi akTHBHOCTD BOJIBI, SIBJISIOIICHCS
OCHOBHBIM PACTBOPUTENIEM KJIETKH, YMEHBIIAeTCs TOJ ACHCTBHEM OCMOTHYECKHU-
aKTUBHBIX BEMIECTB (OCMOJMTHKOB WM OCMOTHKOB). IlpakTuyecku Bcerma
OCMOTHKH — 3TO TOJISIPHBIE MOJIEKYJbI, KOTOpPBIE CBS3BIBAIOT MOJEKYJbI BOJBI,
bopMupyst BOKpYT ceOst (0,2 6anna). Knerka
caMa CHHTE3MpPYET OCMOTHKH OpPTaHMYECKOW MPHUPOJbI M CHOCOOHAa HaKaruBaTh
HEOPTaHWYECKUE BEIIECTBA, OOJAJAIONINE BBHICOKOM OCMOTHYECKOW aKTUBHOCTHIO.
OCHOBHBIMH HEOPTAHMYECKUMHU OCMOTHKAMU B PACTHTEIILHON KJIETKE SBIISTFOTCS _
(0,2 6anna). Cpeqy aHHOHOB-OCMOTHKOB Y PaCTCHHI
JTOMUHUPYIOT OpraHUYEeCKUEe KUCIIOTHI (MajaT, IUTpaT, oKcaiar, ackopdar u ap.) u
caxapa (rimroko3a, (pykrosa, caxapoza u Jp.). OCHOBHBIM MECTOM HaKOIUJICHUS
OCMOTHKOB B PACTUTEIIbHON KJIETKE (BRKHEHIIIMM OCMOTHYECKHUM IMPOCTPAHCTBOM)
SBIISICTCS (0,1 6anna), xoropas 3aNOJTHEHA BOIHBIM
PacTBOPOM PA3TUIHBIX OCMOTHYECKH aKTUBHBIX BEIIECTB.

C nenpr0 u3y4eHUsT OCMOTHYECKMX CBOWCTB PACTUTEIBbHOM KIETKH Bam
HEOOXOJMMO TPHUTOTOBHUTH CEPHI0 MHUKPOIPENapaToB M MPOHAOIIOAATH MPOIECC
OTIIEJICHUSI TPOTOIUIACTa OT KJIETOYHOM CTEHKH, KOTOPBIM MPOUCXOJUT TpHU
MOMEIICHUH KMBOM KJIETKU B U30TOHUYECKUM / TUTIEPTOHUYECKHUH / TUIIOTOHUYECKUI
(noouepknume npasunouvii eapuanm (0,1 6anna)) pactBop. JlaHHBIN MpoLECC
Ha3bIBACTCS (0,1 6anna).

B kauectBe o0OBekTa wucciaenoBaHus Bam mpennaraeTcsi UCMOJIB30BaTh
AMUAEPMAIIbHBIE KJIETKM pPenyaroro Jiyka, OKpacka KOTOPbIX OO0ycClIOBJI€Ha
IIPUCYTCTBUEM (0,2 6anna).

1
11 xnacc. [Ipaktrueckuii Typ. Kabuner 1 «@usznonorus u OMOXUMHS pacTeHUID)




3aK/JII0YNTeNbHBIH 3Tall pecny0JMKAaHCKOH 0JMMIIHAABI 0 Y4eOHoMY npeaMety «buoJsiorus»
2025/2026 y4eOHBbIH 101

Martepuaasl u oOopyaoBaHue. CBETOBONM MHMKPOCKOI, HPEIMETHBIE U
MOKPOBHBIE CTEKJa, MpernapoBajibHas WIJIA, MHHIET, (WILTpOBalbHas Oymara,
pacTBOPHI I WACHTHU(PUKAIWK (IMCTUUTMPOBAHHAST BOJA U PACTBOPHI Caxapo3bl,
NaCl, KNO3; u Ca(NOs3); B xoHieHTpaiud 1 MOJIB/I), KPAaCHBIH pemyaThiii YK,
JIMCT TPaJCCKAHIIHH.

3amanmue 1.1.

VY Bac Ha cTonax pacmnoiaokeHo 5 MPOHYMEPOBAaHHBIX OT «1» 10 «5» ¢akoHOB
C HEW3BECTHBIMU pAaCTBOPAMHU, KOTOPbIE BaM MPEACTOUT HIECHTU(PUIUPOBATH IO
WU3MEHEHUSIM BHELIHEr0 BHJA KJIETOK MPHU MOTPYKEHHH B HUX. lIpu H3roToBieHUH
MUKpoOIpenapara ¢ IOMOLIBIO IIPENapOBAIBLHON WUIJIbl U NMUHUETA CHUMHUTE TOHKHMA
CJIOM 3IUJEPMHCA C BBITYKJIOW MOBEPXHOCTH YEIIYH JIYKOBHIBI U IIOMECTUTE €r0 B
KaIUII0 TECTUPYEMOT'0 pacTBOpA Ha MPEAMETHOE CTEKJIO. AKKYpaTHO, BO M30eKaHHUE
BO3HMKHOBEHUS ITy3bIPbKOB BO3/lyXa IOJ CTEKJIOM, HAKpPOWTE Ipenapar MOKPOBHBIM
CTEKJIOM U TIIOMECTUTE€ €ro Ha CTOJNMK MuKpockona. Crapaiitech cAenaTh
KayeCTBEHHBIN Ipemnapar, B Cllydae HEOOXOAMMOCTH J00aBisisl C Kpaw CTEKiIa
JOTIOJTHUTENbHBIA pacTBOp JHOO yOupass H30BITKH (DUIBTPOBAIBHOW OyMaroil.
Yepes 1-2 MUHYTHI pacCMOTPHUTE Npenapat noJ Mukpockornom. Haiinure yyacTok, Ha
KOTOPOM XOPOIIO BUAEH OJWH CJIOM OKPAIIEHHBIX KJIETOK U 3apUCYWUTE BHEIIHUMN BUJT
(dparmMeHTa snuAepMHuca ¢ HauOoJiee TUOUYHBIMU KJIETKAMH B COOTBETCTBYIOIILYIO
sueliKy mabauyst 1. AHATOTMYHBIM 00pa30M cenaiTe MUKpOIpenapaThl sl KaKI0ro
U3 5 TECTUPYEMBIX PACTBOPOB.

I [lomHHuTE, 4TO B Hayaje HEOOXOAMMO HACTPOUTH MHUKPOCKON IMPU MaJIOM
YBEJIMYEHHH, TOCJIE YEeTrOo MPU HEOOXOAUMOCTH MOYXHO MEPEKIII0YaTh MUKPOCKOI Ha
Oonpiiee yBenuueHue (MEPEKITIOYCHHE pa3IMYHbIX O00beKTHUBOB). [lpm 3amene
IpenapaTroB Ha MPEAMETHOM CTOJIMKE MUKPOCKOIIA TAKXKe HE 3a0bIBaliTE MEPEKIII0YaTh
00BEKTHUBBI, YTOOBI HE TTOBPEUTH ONTUKY MpUdOpa.

3anosHuTEe BCce siuedKkUM mabdauuvbt I, TOMUMO BHEIIHETO BHJA KJIETOK,
HaUIIUTEe Ha3BaHUE HAOIIOJAeMOI0 THUIIA IIIa3MoOju3a JUOO0 OTMETHTE €ro
OTCYTCTBHE, a TaKXe YyKaKUTE Ha3BaHue pactBopa. [lpu omnpeneneHun Ttumna
M1a3MOJIM3a  OPUEHTUPYWTECh HA  BHEIIHWM BHJ  OOJBIIMHCTBA  KJIETOK.
JIns kKaueCTBEHHOW BU3yaM3alluM HAOJIOIaeMbIX KIETOK HCIOJb3YUTE IIBETHHIE
KapaHjamu!

Hamummure, kakum 00pa3oM U3MEHSETCS BA3KOCTh [IUTOILIA3MbI IIPU BHECCHUH
B HapY>KHBIA pacTBOP MOHOB KaJiMsl U MOHOB Kayblus? [losicHuTe, yemM 00yCIIOBIIEHbI
naHHble u3Menenus? (2 oanna)
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Tadauna 1 — Pesyabrarbl MukpockonupoBanus (10 6a106)

Ne pacTrBopa niist - Hao0aronaemblid
BHeminuM BUja KJIeTOK PactBOp
uaeHTuGuKAIUN THI IJIa3MOJIN3a
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3aganue 1.2.

Crenaiite MuKpomnpenapar 3NuJEepMHUCa JHMCTa TpaaeckaHiuu. 1Ipu nomomm
IIPENapOBaJIbHOM UIJIBI CHUIMUTE TOHKUN CJIOU 3MUAEPMUCA C HUKHENW CTOPOHBI JIUCTA
Y IIOMECTUTE €ro B KaIUIK0 PacTBOpPA HAa IPEIMETHOE CTEKJIO. B kauecTBe pacTBopa
PEKOMEHIyEeTCSl MCIOJIb30BaTh PAHEE OIPENEICHHYIO BOAY. AKKYpaTHO HAaKpOWTE
rpernapar NOKPOBHBIM CTEKJIOM U PACCMOTPUTE €T0 IMOJ MUKPOCKOIIOM. B oTBeIeHHOM
MecTe [UIi PHUCYHKa 3apHUCyHTe KIETKM YCTBMYHOIO ammapara COBMECTHO C
NPWICTAIOIIMMH  KJIIETKaMH  snuaepmuca. /J[nsd KayecTBEHHOM  BU3yalu3aluu
Ha0JII0JaeMBbIX KJIETOK MCIOJIb3YHTE IBETHbIE KapaHnamu! Ha pucyHke nmoanummre
Ha0JI0/JTaeMbI€ TUTIBI KJIETOK, a TAKXKE UX OTIUYUTEIHHBIE KOMIIOHEHTHI.

MecTo AJ151 pUCYHKA:

Pucynok 1 — BHenmHuii BUj npenapara JucTa TpajeCKaHIUU ¢ MOANUCAMUA
(3 banna)

OTBeTbTE Ha CJIeAyIOLIHE BONPOCHI:
1.2.1. Kak Ha3bpIBacTCs HaOIIOMaeMbli TUIT yeThbUuHOTO ammapara? (0,5 éanna)

1.2.2. Kakue mporiecchl peaan3yroTces npu padote ycTbruHoro anmapara? (1 oamn)

1.2.3. Kakue nporiecchl JiexxaT B OCHOBE 3aKpbiBanus yctbun? (1 oasin)

1.2.4. JIBwxy1iasi Cujia OTJIOIIEHUS U TPAHCIIOPTa BOJIbI 1o pactenuio? (0,5 danna)

1.2.5. Kak Ha3bIBarOTCS BEpXHUI M HUXKHUM KoHIeBbIe nBuratenu? (1 oasn)
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3AJJIAHME 2
OmnpenesieHue IbIXaTeJbHOr0 KO3QpuumeHTa
(10 6annoe)

JIpIXaHWe TMpeACTaBiIseT COOOW OKHCICHHE OPraHHYECKHUX BEIIECTB IPH
y4acTMH KHCIOpPOJa BO3AyXa, B pe3yJbTaTe KOTOPOrO 3amacacTcs DSHEPrus H
00pa3yroTcsl YIICKHUCIIbIN ra3 U Boja. BelecTBa, OKUCIsAEMbIE B MPOIIECCE JbIXaHUs
NPUHATO HAa3bIBaTh JBIXaTEIbHBIMU cyOcTparamu. Hamboiee pacmpocTpaHEHHBIMH
JIBIXaTeIbHBIME CyOCTpaTaMu y pAcCTCHUH SBISIOTCS (3anoanume nponycku!) —
(0,1 6anna). OcCHOBHO¥ IyTh UX KaTabOJU3Ma HOCHT
Ha3BaHUC — (0,1 éanna), xortopwlii mpeacTaBIIET COOOM
aHa’POOHBIH MPOIECC, TPOTEKAOIIUH B (0,1 fanna).

Hanwmure obliee ypaBHEHHE MAHHOIO aHa’pPOOHOIO Mpolecca ¢ yKa3aHHeM
sHeprerudeckoro Beixoaa (0,5 oanna):

OnHako, y pacTeHUHl CyIIECTBYIOT U APYIHE AbIXaTelbHbIE CyOCTpAThl, TAKHE

KaK (0,2 oanna).
[Ipupoay ApixaTenbHOTO CyOCTpaTa MOKHO OMPEACIUTh IPU pacueTe AbIXaTeIbHOrO
koa(punmenra.

JAbixareabubiM k03P Pumuentom (IK) HazpiBaeTcsi OTHOIIEHHE 00BEMA,
BbIJIEJIEHHOTO TpH AbiXaHu CO; K MOTJIOMIEHHOMY 32 TOT K€ MPOMEKYTOK BpEMEHU
O2 (c yyeTom TOro, 4TO MOJIb JIFOOOTO ra3a MPH JAaHHBIX TEMIIEpAType U JaBJICHUU

3aHUMAET OJIUH U TOT e 00BheM):
JIK CO,
=0,

Ecnmu B mporecce IbIXxaHHWs MCHOJB3YIOTCS YTIIEBOABI, TO MPOLECC HAET
corjlacHo obmiensBectHoMy ypaBHeHHto: CgH1206 + 60, — 6CO;, + 6H20. B sTom
ciydyae JIK = 1. OnHako ecnu pas3ioKEHHIO B MPOLECCE AbIXaHUS MOABEPraroTCs
BelllecTBa 00Jiee UM MEHEE OKUCIICHHbIS, JaHHAs BEIMYMHA U3MEHSIETCS.

Taxkum obpazom mepen Bamu crout cnemyromias 3agada: onpeneauts K B
NMPOPACTAKIIUX CEMEHAX PA3JIMYHbIX KYJbTYP, YCTAHOBUTH THII AbIXATEJIbHOI0
cy0cTpaTa M CONOCTABUTDH €r0 ¢ BUIOM PACTEHHS.

Cxema 3xcnepumenta. C nenbto onpeaeneHus JIK B mpoOupku 10 MOJI0BUHBI
o0beMa 3aChIMaIUCh MPOPOCIIHE CEMEHA OJTHOTO U3 TECTUPYEMBIX PACTEHUH, MOCIE
Yero OHU IUIOTHO 3aKPBIBAIMCH MPOOKaAMHU C 3aKPEIUICHHBIMU B HHUX OTBOJSIIIUMH
U3MEpPUTEITFHBIMU TpyOKaMu. BHemmHuii BUJ yCTaHOBKM MPOJAEMOHCTPUPOBAH Ha
pucynke 2A. JIns co3gaHusl ONTUMAIbHBIX TEMIEPATYpPHBIX YCJIOBUMA BCS YCTAaHOBKA
nomernanack B repmoctat npu 30 °C.
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OTtBoasiLas Tpybka
CO LUKanown aeneHns

Ba(OH),

<— T[IpopocLune cemeHa

Pucynok 2 — CxemaTudeckoe n300paskeHue yCTAHOBKH JIJISI OTIpe/ieIeHUsI
AbIXaTeJbHOI0 KO3 duunenra: A — 0e3 menoun; b — co mes1049p10

JIs co3gaHus 3aMKHYTOTO TIPOCTPAHCTBA B MPUOOPE B KOHEIl U3MEPUTEITHHOM
TPYOKH C TIOMOIIBIO MUIETKH BBOJUJIACH KAl BOJbI. Uepe3 5 MUHYT OTMEYalioch,
HACKOJIBKO TepeMecTusiach Karuiss BHyTpu TpyOku. Ecom oobembr O u CO2 mpu
nbixanuu ra3oB paBHbl ([IK=1), To kamns B TpyOke mnepenBurarbcsi He OyerT.
Ecnu ke BenmmurHa IbIXaTeTbHOT0 KO3 (GUIIMEHTa MEHbIIE WA OOJIbIIE €MHUIIBI, TO
OyzeT HaOJI0AAThCS MTEPEMEIIICHHE )KUIKOCTH B TPYOKE, COOTBETCTBYIOIIEE PA3HOCTH
MEXIy 00BbeMaMH MOTJIONIEHHOTO KHUCJIOPOJa W BBIICIEHHOTO YIJIEKHCIIOTO Tas3a 3a
JTAHHBIN TTPOMEKYTOK BPEMEHH.

[Tocne mpoBeneHus MepBOro U3MepeHus: MpoOKa BEIHUMAJACh U3 MPOOUPKHU C
CEMEHaMH, Karulsi BOJbBI BBIIyBaJlaCh M3 OTBOJSAIICH TpPyOKHM W BCS yCTaHOBKA
MIPOBETPUBAJIACH, TTOCJIE YEr0 B BEPXHIOIO YacTh MPOOUPKH C TMOMOIIBIO MHUHIIETA
MOMEIIAJIOCh KOJBIO0 (DUIBTPOBANIBHOW Oymaru, CMOYECHHOW pPACTBOPOM IIIEJIOYU
Ba(OH),. IIpoGupka cHOBa 3akpbIBajiach NPOOKOM, B TPYOKY BBOJIMJIACH HOBAs Karljs
BONbl (pucynox 2B) W coycTss 5 MUHYT HPOBOJWIOCH M3MEPCHHE €€ JIBHIKCHHSI.
Takum 00pa3oM MOKHO BBIUUCIUTH 00BEM MOTJIOMEHHOTO Os.

Pe3ynbTaThl mepeABUIKEHMSI Kamellb B BBINIE ONMCAHHBIX YCTAHOBKAX JJIsi
MIPOPOCIINX CEMSH 3 pa3IMUHBIX PACTEHUI MPEICTABIICHBI B mao.iuye 2.
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Tabamma 2 — Pe3yabTaTrhl JKCHEPUMEHTOB /I pacyeTa AbIXaTeJbHbIX
K03 puuueHToB
Ne Bpems .
PacnoJio:keHne Kanjium B oTBO/AsIIEld TpyOKke
n/n HA0JII0/1eHUA
Hagano 1 2 3 4 5 6 7 8 9

Cemena pacrenus Nel

AKCIIEpUMEHTa 0e3
M CO IIEJI0YbI0

Illllllllllllllll
O

DKCIEPUMEHT
0e3 1IeIoun
(cycts 5 MUHYT)

[f IO y

DKCIEPUMEHT
CO MIEJIOYBI0
(cmycts 5 MUHYT)

(O ff

Cemena pactenust No2

Hauano
AKCIIEpUMEHTa 0€e3
U CO LIEJOYbIO

OKCIIEpUMEHT
0e3 1IeIoun
(cycts 5 MUHYT)

[/ @) y

OKCIIEpUMEHT
CO IIETI0YbIO
(cycts 5 MUHYT)

Cemena pactenus Ne3

Hauano
AKCIIEpUMEHTa 0e3
U CO IIEJIOYbIO

[f @) y

OKCIEpUMEHT
0e3 1IeIoun
(cmycts 5 MuUHYT)

DKCIEPUMEHT
CO LIEJIOYBIO
(cycts 5 MUHYT)
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3aK/II0YUTEeNbHbIN ITANl pecny0JTUKAHCKOI 0JUMNIUABI 0 YueOHOMY npeameTty «buosorus»
2025/2026 yuedHbIii To1

Ha ocHOBe moyydeHHBIX B SKCIIEPUMEHTE Pe3yJIbTaTOB 3aMOJHUTE mabauyy 3,
yKa3aB pPacCTOSIHUS, NPOWAECHHBbIE KamusiMu 3a 5 MuHYT. Paccumraiite [IK u
OTIpeIeNIUTE UCTIONB3yEMbIE TUIIBI IbIXaTeNbHBIX CyOCcTpaToB. 3HaueHus K 3anummte
B COOTBETCTBYIOIIIME SYEHKH, OKPYIVICHHBIMH JO JAecaTelX. llpn ykazaHum
JIBIXaTEJILHOTO cyOCcTpaTa yUMThIBAlTE, YTO JIMIK/IbI MEHEE OKUCIIEHHBIE, YeM Oenku!

B cronbue «Bun pactenus» ykaxurte, IpOPOCIIHNE CEMEHa KaKUX PacTeHUU
(A, b, B u 1.1.), oToOpa)keHHBIX Ha pucyHke 3, UCHOIB3YIOT OINPEICICHHBINA THUII
JIBIXATENIbHOTO CyOCcTpaTa U MOTJIM ObITh UCIIOJIB30BAHBI B TAHHOM KCIIEPUMEHTE.

| A S , ,
Pucynok 3 — PacreHnusi, ceMeHa KOTOPBIX MOIJIM OBITh MCII0JIb30BAHbI
B JaHHOM 3KCHepI/IMeHTe
8
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Ta6auua 3 (9 6ar106)

Paccrosinue, npoijaeHHoe B
0 ~r
J\j" Kaniei 3a S MUHYT JIK I[flxaﬁTeﬂbH“ ui
n/n 71 TpaT acTeHMS
0e3 1IeJI0YH | CO 1IEJI0UYbI0 cyocTp pacre
1
2
3
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