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Pa6oqee MecTo ;...--------
HToro: I(} G J::J 6aJIJIOB 

3~aHHB npaKTH'IecKoro yYpa peruouaJILHoro 3Tana XXXV BcepoccuncKon oJiuMnn~LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 yq, ro~. 11 KJiacc 

<I>H3HOJIOriDI H MOP<I>OJIOriDI PACTEHHH 

06~aB QeJIL: l13yqHTb aHaTOMO-Mop<iJonoruqecKyro CTpyKrypy H XHMHqecKHH COCTaB opraHOB 

pacTeHHH: SI6JIOHH (Malus domestica) HJIH aHBhi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qa51 (Camellia sinensis); HCCJie,D;OBaTb KaqecTBeHHhrn 

COCTaB BTOpH~biX MeTa60JIHTOB ,D;aHHbiX paCTeHHH. 

060pYJlOBaHHe H 06'beKTLI HCCJie~OBaHHB: IIJIO)J; SI6JIOKa HJIH aHBbl, illTaTHB C 6 rrpo6HpKaMH, B 

KOTOpbiX HaxO,D;51TC51 BbiTS!)I(KH, IIOJiyqeHHbie H3 pa3HbiX opraHOB CJie,D;YJOIJ:UIX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qcrn (Camellia sinensis), rry3hlpbKH c 

IIHIIeTKaMH, B KOTOpbiX HaxO)J;51TC51 1% FeCI), 1% pacrnop )KeJiaTHHa, pa3,D;eJIO~a51 ,D;OCKa, HO)K, 

TepKa, qamKH IIeTpH. 

Xo~ pa60TLI: 
1. IJpH IIOMO~H HO)Ka H3rOTOBbTe IIpO,D;OJibHbiH cpe3 IIJIO,D;a SI6JIOHH HJIH aHBbl, Bb16paa )J;JISI 

cpe3a :UeHTpaJibHYJO qacTh opraHa. 0,D;Hy IIOJIOBHHY IIJIO,D;a HCIIOJib3yHTe ,D;JISI 3KCIIepHMeHTa. C 

IIOMO~blO TepKH HaTpHTe 20--40 r Mm<OTH IIJIO,D;a, IIOnyqHB SI6JIO~biH HJIH aHBOBbiH rOMOreHaT. 

Pa3,D;eJIHTe ero Ha ,D;Be paaHble qacTH. O,D;HY H3 qacTe:H rroMeCTHTe B qamKy IIeTpH, cMemaiiTe c 

cyxHM rropomKOM xnopH,D;a HaTpHSI (oKoJio 2-3 r NaCI) H 6blcTpo rrepeMemaiiTe (pe3yJihTaT 

3aBHCHT OT CKOpOCTH H ~aTeJibHOCTH BbiiiOJIHeHHSI!). BTopyro qacTb rOMOreHaTa rrepeMeCTHTe BO 

smpy10 qamKy IIeTpH. OcTaabTe ,D;JISI HHKY6a:uBH B TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMOTpHTe IIpO,D;OJibHbiH cpe3 BTOpOH IIOJIOBHHbl IIJIO,D;a. 3apHCYHTe 

rrpO,D;OJibHbiH cpe3 B IIOJie ,D;JISI pHCYHKa. CorrOCTaBbTe CTp)'Krypbi :UBeTKa H CTp)'Kryphl SI6JIOKa, 

KOTOpbie H3 Hero pa3BHJIHCb, COe,D;HHHB )'Ka3aTeJI51MH TepMHHbl C BamHM pHCYHKOM H 

rrpe,D;JIO)KeHHbiM pHCYHKOM UBeTKa. 
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rMnaHTMM 
~ ~ ~ 

CeMH3a'taTKM ;:: 



3. Cpe,nR BTOpRqJJbiX MeTa60JIRTOB paCTeHRH BIDKHOe MeCTO 3aHRMaiOT <PeHOJibHbie 

coe,nHHeHRSI, B COCTaB KOTOpbiX MO)I(eT BXO,nRTb KaK O,nHO <PeHOJibHOe KOJibiiO, TaK R 

HeCKOJibKO, a HeKOTOpbie aBJUilOTCSI IIOJIHMepaMR (IIOJIH<I>eHOJibi). ,z::t;AA 06Hapy)l(eHRa 

<PeHOJibHbiX coe,nRHeHRil MO)I(HO RCIIOJib30BaTh KaqecrneHHYJO peaKIImo c F e
3

+, B 

pe3yJILTaTe KOTOpOH o6pa3YJOTCSI TeMHO-CRHRe, TeMHO-KpaCHbie R 6ypbie COe,nHHeHRa RJIH 

RX CMeCb. 

Y Bac Ha CTOJie B mTaTRBe Haxo,naTca 6 rrpo6RpoK. K~o:H nape rrpo6RpoK rrpRCBoeH CBOH 

HOMep (1a R 16, 2a R 26, 3a R 36). B Ka)l(,nbiX ,nByx IIp06RpKax C o,nRHaKOBbiM HOMepOM 

HaxO,nHTCSI BbiTSI)I(Ka R3 O,nHOfO R TOfO )l(e 06'beKTa. 

a) Bo3bMRTe rrpo6RpKy 1a. PaccMOTpRTe ee Ha rrpocBeT. Orrpe,neJIRTe IIBeT R rrp03paqJJOCTh 

pacTBopa. Pe3yJibTaTbl BHeCRTe B Ta6JIHIIY· 

6) B rrpo6Rpey 1a ,no6aBLTe FeCh. OTMeTLTe IIBeT BbiTSI)I(KR rrocJie ,no6aBJieHRa peareHTa. 

Pe3yJILTaTLI BHeCRTe B Ta6JIRIIY· 

B) ,z::t;AA 06Hapy)l(eHRSI IIOJIR<I>eHOJIOB C 60JibillRM KQJIHqecTBOM 3BeHbeB B lleiiR ,no6aBLTe B 

rrpo6RpKy 16 )l(eJiaTRH. I1poHa6mo,naH:Te 3a R3MeHeHRSIMR. Pe3yJILTaTLI BHeCRTe B Ta6JIRIIY· 

r) IloBTOpRTe IIYHKTbl a-s c OCTaJibHbiMR rrpo6RpKaMR. 

EY,z::t;hTE BHI1MATEJibHbi! EcJIR BLI omR6eTecb, HOBbie rrpo6RpKR BaM He BLI,na,nyT. 

llepeqeuL ceMeiicTs: 3oHTRqJJble (CeJib,nepeiiHLie); CJIO)I(HOIIBeTHLie (AcTpOBLie), qaHHLie 

(KaMeJIHeBLie ), OpxR,nHLie (.51TpbiiiiHRKOBLie ), ,z::t;ep6eHHRKOBble, Po30IIBeTHbie (Po30BLie ). 

flepeqeuL cJIOPMYJI H H83B8HHH BCIQCCTB- CM. CJie.nyrom:yro CTpaHRey. 

06LeKT fpaHaT qaH MopKOBb 

Punica granatum Camellia sinensis Daucus carota 

CeMeilcTBO 
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CnHCOK coenHHeHHif: a) KaTeXHH, 6) LIY6HJThHbie BemecTBa, B) ~-KapoTHH 
<l>opMyJThi COeLIHHeHHH: 

OH 

OH 

HO 

o. OH 

4. HmKe npe,ncTaBJieH nno,n rpaHaTa B pa3pe3e. KaKWI H3 CTPYKTYP co,nep)I(HT 

MaKCHMaJibHOe KOJIH"tJecrno JIHMOHHOH KHCJIOTbi? !lone LIJUI OTBeTa: W. 06Be,nHTe B Kpy)I(OK f 
Ha3BaHHe :no:H CTPYJ<T)'phl: i) 3K30Kapn;@ 3HLIOKapn; iii) -qameJIHCTHK; iv) ceMeHHWI KO)I(Jpa; _ 
v) cenTa (neperopo,nKa nno,na); vi) -qameJIHCTHK, ocTaiOII(HHCB npH nno,nax; vii) Me3oKapn; 
viii) TIJIOL10HO)I(Ka. 

6 

5. OTMeThTe H3MeHeHHe :QBeTa roMoreHaToB nno,na B6JIOHH HJIH aHBbi nocne 20-30-MHHYTHOH 

HHKy6a:u;HH B Ta6JIH:Qe. 

6e3 A06aeneHMJI NaCI np_M A06aeneHMM NaCI 

~BeT roMoreHaTa ~~ +- <f~ ~~y.w:;_ + 
(~pVsv~J l ~~,~) 

a ~r 
J"-J 

l13MeHeHHe oKpacKH roMoreHaTa 6e3 ,no6aBJieH:Hj{ NaCl npo~:~cxo,nHT B cne,ncTBHe ,neifcTB:Hj{ 

(06BeLI:HTe B Kpy)I(OK TipaBHJThHbiH OTBeT): a) pH6yJI0306HccpoccpaTKap6oKCHJia3b:rfOKCH- ___. 

reHa3ni; 6) TIOJIHcpeHOJIOKCHL1a3hl; B) KaTaJia3bi; r) aCKOp6aTnepOKCHL1a3hl; ) i)} 
F 2+ F 3+ .J HecpepMeHTaTHB-HOrO OKHCJieH:Hj{ KHCJIOpO,nOM B03LIJXa HOHOB e LIO e . 
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Pa6oqee MecTo -----

11Toro: 

3a,ZJ;aHHH npaKTuqecKoro rypa peruouaJILuoro 3Tana XXXV BcepoccuH:cKoH: 
OJIHMnua,ZJ;LI mKOJILHHKOB no 6uoJioruu. 2018-19 yq. ro,ZJ;. 11 KJiacc. 

lf,ZJ;eHTHci»HK3IJ;HH yr JICBO,li;OB 

Xod pa6ombl. QenbiO pa6oTbi HBIDieTc.si H.[(eHTH<)>HKa.I.J;IDI rnroK03bi, caxapo3I>I H Kpax~mna. B 
IIITaTHBax Ha Baurnx pa6oYIHX MecTax HaxO,lJ;HTCH 3 npo6HpKH (A, B H C), co,11;ep:>Ka~He no 5 Mn 5% 
pacTBopoB yrneBO,lJ;OB, a TaiOKe 2% pacTBop cynn<J>am Me.[(H, 6% pacTBop NaOH H pacTBOp JlroroiDI 
(pacTBop l2 B KI). 0T6epHTe no 1 Mn pacTBopoB H3 rrpo6HpoK A - C B '!HCTI>Ie npo6HpKH, ,11;o6aBbTe B 
Ka.>K,ZzyiO no 0,5 Mn pacTBopa cynn<J>am Me,[(H H no 1 Mn pacTBopa ~eno'IH, T~aTennHo nepeMemaH:Te H 
HarpeiiTe B TeqeHHe 3-5 MHHYT Ha KHIIH~eii BO,lJ;HHOH 6aHe. B O,[(HOH H3 npo6HpOK ,[(On:>KeH BbiiiaCTb 
KpaCHhiH OCa,lJ;OK. 

3a,ZJ;auue 1 2 6aJIJia). KaKoe Be~ecTBO Bbiiia,lJ;aeT B oca,11;oK? 
~ 

3a,ZJ;anue 5 3 6aJIJia). 3arronHHTe Ta6nHey HH:>Ke. 
PeaKIJ;IDI c cynn<)>aTOM PeaKIJ;IDI c pacTBopoM 

Ilpo6HpKa Me,[(H (+ HnH - ) JlroroiDI (+ HnH -) YrneBo,lJ; 

A i- - ~\cO?:>CL 
B - + k p Q_\( JJ-.OvJ.; 

c - - u:u<. O....l:x:>~Q., 

B pe3yni>TaTe B03,1J;eiicTBIDI ann<)>a-aMHna3bi Ha KpaxMan B rH,11;ponH3aTe Ha nepBI>IX CTa.[(HHX npo11ecca 
HaKaiinHBaiOTCH ,[(eKCTpHHbl, KOTOpbie 3aTeM Me,[(neHHO fH,11;pOnH3yiOTCH ano<)>a-aMHna30H ,11;0 ,[(H- H 
MOHOCaxapH,11;0B - fniOK03bl H ManbT03bl. ,[(H:caxaplf,[(bl 3THM <)>epMeHTOM He pac~ennHIOTCH. 

KpaXMaJI (243 Mr) paCTBOpHnH npH HarpeBaHHH B 10 Mn BO,[(bl H nO,L03eprnH HCqepnbffiaiO~eMy 
m,D;ponH3Y ano<J>a-aMHna3oit K nonyqeHHOMY rH,11;pOnH3ary ,11;o6aBHnH (B H36biTKe) paCTBOpbi NaOH H 



, 

CuS04. CMech npoKHIDITHJIH, B pe3yJihTaTe qero o6pa30BaJICH KpacHb:lli oca,n;oK. Ero co6paJIH, 

BhiCYIIIHJIH H B3BeCHJIH. Macca nonyqeHHoro oca,n;Ka cocTaBHJia 144 Mr. C~TaeM, qTo peruru;HH npoiiiJia 

TIOJIHOCThiO. 

3a,~J;auue 6 (1 6aJIJI). Kame npo.zzyKThl rH,D;pOJIH3a KpaxMana aJib<Pa-aMHJia30H MOryT npHHHMaTh 

r- yqaCTHe B peaKU;HH C cynh<lJaTOM Me,n;H? 

OJ<::. U\~\coj{); (CoHIP-00) I - ~ . S.~,vW.({CAQ Chu,~~- C&M.ploJA 

,[{AA ,D;aJihHeHIIIHX pacqeTOB BaM MOryT TIOHa,rJ;06HThCSI aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

H -1, C -12, 0-16, Na- 23, S- 32, K- 39, Cu- 64, I- 127, a TaiOKe MOJieKyAApHbie MaCChi 

HeKOTOphiX COe,D;HHeHHH. 

3 a,11;auue 7 (15 6 ' 
) p aJIJia • acc~TaHTe MOJieK' e3yJihTaThi B Ta6JIH~y: AApHhle MaCChi H BHeCHTe p 

MoneKyAAPHM Macca 

rniOK03a HD 
ManhT03a ':lit~ 

OcTaTOK rJIIOK03bi B cocTase KpaxMana 13o 

3a,!J;aHHe 8 (5 6aJIJIOB). KaKOBO MOAApHOe OTHOIIIeHHe rJIIOK03a:MaJibT03a B TIOJiyqeHHOM rH,D;pOJIH3aTe? 

(lie1 paciieTOB 3a,~J;auue ue oueunBaeTcll!) 

MoJI11puoe OTuomeuue rJIIDK03a:MaJihT03a = 1 : ----------

3a,~J;aHHe 9 (2,5 6aJJJJa). KaKOBO BeCOBOe OTHOIIIeHHe rJIIOK03a:MaJibT03a B nonyqeHHOM rH,D;pOJIH3aTe? 

(liel paciJeToB la,~J;auue ue oueunBaeTcH!) 

BecoBoe OTHomeuue rJIIOK03a:MaJihT03a = 1 : ----------
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JIHCT OTBETOB 

3a~auue 1. Ilo,lJ;IUUllHTe reMaTono3TirtiecKHe opraHbi A-B Ha pa3HbiX CTa.,zwHX pa3BHTIDI 
qerroaeKa, a TaK)I(e reHbi, 3KcnpecciDI KOTOpbiX coorneTcrnyeT KpHBbiM 1-5. HeKOTOpble KpHBbie 
COOTBeTCTBYJOT )J;BYM reHaM O)J;HOBpeMeHHO ( 4 6arrrra, no 0,5 3a Ka)I()J;yro npaBHJibHYJO 
no.n;nucb). 

A Ji B 
OpraH ~J.!Uj ~'UA. \\Q;""CJ(.,ftb 0) lc~~,-~ J<.oci""}-~ JJ-.O~'V 

t3r 
KpuBall 1 2 3 4 5 
reHbl Hb1 N~n ~b f ~b) ~b)~. ~bF 

C KaKOH 4JH3HOJIOrHqeCKOH a)J;aiTTa.QHeif CBSI3aHO pa3rruque reMorrro6HHOB Me)I()J;y MaTepbiO H 

nJIO)J;OM? -----------------------------------------------------------
_____________________________________________________ (16arrrr) 

3MaHHe 2. YKa)I(HTe qucrro nonapHo pa3rrHqaro~HXCSI HYKJieOTH)J;OB Me)I()J;y 
nocrre.n;oaaTeJibHOCTSIMH Ha Puc. 2. (3 6arrrra, no 0,5 3a Ka)I()J;YJO npaaHJibHO 3anonHeHHYJO 
SJ:qeHKy, He 3aiTOJIHSIHTe 3aJIHThle cepbiM SJ:qeHKH ) 

HBAJ HBB HBGJ 
HBAJ I I I 

HBB ~ ,q I I 

HBGJ 
I~ 10 0) 

HBZ ~~ f6 1~ 
KaKoe H3 .n;Byx .n;epeabeB, I HJIH II, rryqme cooTBeTcTnyeT Haif.n;eHHbiM pa3JIHqujJ:M Me)I()J;y 

nocrre.n;oaaTeJibHOCTSIMH H noqeMy? 1 Y T.lc.. ~ ~ J.Wdwic:.Y! ~ 

. · .---b ~JZ..W)._)( t) { u., ~G:,;_ (1 6arrrr) 
qucrro cepbiX npSIMoyrorrhHHKOB Ha Puc.2 3 .3 (1 6arrrr). 
qucrro YHHKaJibHbiX MYTau;Hif )J;JISI Bbi6paHHoro BaMH .n;epeaa q (1 6arrrr} 
CKOJibKO .n;epeabeB B03MO)I(HO )J;JISI 8 reHoa? 1 ~5 ~?J!J .-1 (1 6arrrr) 

3a~auue 3. Ce.n;bMaSI aMHHOKHcrroTa B HOpMa1IbHOH B-u;enu reMorrro6HHa- 'l.JJ:(!&\-W~~ 
k,w;..UJTa_((,l!!) (0,5 6arrrra), B cepnoau,n;HoKJieTo~oH:- k,v .. u ,yc ( Vrul) ~ (0,5 6arrrra) 

KaKHe .n;pyrue aMHHOKHCJIOTbi B 3TOM noJIO)I(eHHH acrpeqruoTcSI y .n;pyrux H<}PMarrDHbiX u;eneH: 
reMOrrr06HHa? {)..vl.(4W-\-~( j, loJ ; 1~W\:UJM (l\_,\--) 1_ (1 6arrrr) 
KaKHe .n;pyrue aMHHOKHCJIOTbi MO)I(HO nonyquTh B 7 norro)l(eHHH c noMOID;biO 3aMeHhi o,n;Horo 

HYKJieOTH,n;a B Ko,n;oHa GAG Ha KaKoif-To .n;pyroH: (yKa)I(HTe 3aMeHhl)? J»..&\JJN C~Jr,~AA~ '>; 

G~1 (bdr\o-"> GJJ /: AGz); Vcd ( 6)\z --:;, GT(;); ~lj ((7Jr.,-"' C.c? Gz); J(o,_, C ~JC~z-> (?C~; 
Js? C G.AG--""> v,ATI GAC) 5 (3 6arrrra) 

IJoqeMy MeTHOHHH, KO)J;HpyeMbiH CTapT-KO)J;OHOM KaK npaBHJIO He yquThmaeTCSI B HYMepa.QHH 

aMHHOKHCJIOT nocrre)J;OBaTeJibHOCTH reMOrJI06HHa? C!CLpi-\wgo'rt Vs~,t,~ 0-.Q:f G?, (/ 5 r 

\wM ~' 'W~OJN p 
qacToTa arrrreJIH cepnoBH)J;HOKJieTo~ocTH ____________________ tJ ___________ (1 6arrrr). 

(1 6arrrr) 

,lloJISI 6orrbHbiX cepnOBH)J;HOKJieTO~oH: a.HeMueH: ________ -1..>£_ ______ (1 6arrrr) 


