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l-horo: 

3a.a:auu.n npa~cruqecKoro rypa peruouaJibuoro :nana XXXV BcepoccuncKon 
OJIHMnua.a:hl mKOJibHHKOB no 6uoJioruu. 2018-19 yq. ro.a:. 11 KJiacc. 

nAbOPATOPHRfiHOXHMHH 

ll.a:eHTHci»HKa~H.H yrJieBO.ll:OB 

Xoo pa6ombt. IJ;eJibiO pa6oThi HBIDieTcH H.D:eHTHtPHKau;IDI rmoK03bi, caxapo3bi H KpaxMana. B 
mTaTHBax Ha BamHx pa6oqmc MecTax HaxOMTCH 3 npo6HpKH (A, B H C), co;::J:ep)l(aiiUie no 5 MJI 5% 
pacTaopoa ymeBO.D:OB, a TaK)I(e 2% pacTBop cyn~>tiJaTa Me.D:H, 6% pacTaop NaOH H pacTaop JIIOromi 
(pacTaop h B KI). 0T6epHTe no 1 MJI pacTaopoa H3 npo6HpoK A- C B q}{CThie npo6HpKH, .D:06aabTe B 
KIDK.D:)'IO no 0,5 MJI pacTaopa cyn~>tiJaTa Me.D:H H no 1 MJI pacTaopa m;eJIOq}{, TID;aTeJibHO nepeMemaH:Te H 
HarpeHTe B Te~eHHe 3-5 MHHYT Ha KHIIHID;eH BOMHOH 6aHe. B O;::J:HOH H3 npo6HpOK .D:OJI)I(eH BbillaCTb 
KpaCHbiH OCa;::J:OK. 

0T6epHTe no 1 MJI pacTBopoa H3 npo6HpoK A- C B q}{CTbie npo6HpKH, ;::J:o6aahTe B KIDK.D:)'IO no 2-3 
KanJIH paCTBOpa J1IOro.JUI. 
3a.a:auue 4 (1 6aJIJI). ~~afOH H3 yrneBO.D:OB peany>ye'!' c pacTaopoM liiOro.JUI? KaK np!f :noM H3MeHHeTcH 

I( O~CTBOpa? YC.fC{,)(If1rtf;/l ) (V~~ 7&#«)-~ ~­
f&:tMd..£. 

3a.a:auue 5 '3 6aJIJia). 3arroJIHHTe Ta6nHizy HH)I(e. 
Pe~IDI c cyJibtiJaTOM Pe~IDI c pacTaopoM 

I1po6HpKa Me;::J:H ( + HJIH -) J1IOromi (+ HJIH -) YmeBO.D: 

A + - nuoto:,A 
B - + IC ba,x I&(CU 
c - - eaxJIF03~ 

B pe3yJibTaTe B03;::J:eHCTBIDI aJibtiJa-aMHJia3bl Ha KpaxMaJI B fH;::J:pOJIH3aTe Ha nepBbiX CTa;::J:HHX npo~ecca 
HaKaiiJIHBaiOTCH ;::J:eKCTpHHbl, KOTOpbie 3aTeM Me.D:JieHHO fH;::J:pOJIH3YIQTCH aJibtiJa-aMHJia30H ;::J:O .D:H- H 
MOHOCaxapH;::J:OB - rJIIOK03bl H MaJibT03bl. ,[VIcaxapH.D:DI 3THM tiJepMeHTOM He pacm;eiiiDilOTCH. 

KpaxMaJI (243 Mr) paCTBOpHJIH npH HarpeBaHHH B 10 MJI BO.D:bl H no;::J:BeprJIH HC~epnbiBaiOID;eMy 
rH.D:pOJIH3Y aJibtiJa-aMHJia30H. K no~eHHOMY rH.D:POJIH3ary ;::J:o6aaHJIH (B H36hrrKe) pacTBopw NaOH H 



.· 
CuS04. CMecb rrpmrn:IUITHJIH, B pe3yJibTaTe qero o6pa30BaJICSI Kpacmilli oca,n;oK. Ero co6panH, 

BbiCYIIIHJIH H B3BeCHJIH. Macca rronyqeHHoro oca,n;Ka cocTaBHJia 144 Mr. C~TaeM, qTO perumHSI rrpoiiina 

IIOJIHOCTbiO. 

3a,~J;aHue 6 (1 6aJIJI). KaKHe rrpo.rzyKThi rH,ll;pOJIH3a KpaxMana aJID<l>a-aMHJia30H MOryT rrpHHHMaTh 

yqacTHe B perumHH c cyn~><PaTOM Me,n;H? 

~~ ~ 
,ll;JISI ,lJ;aJibHeHIIIHX pacqeTOB BaM MOryT IIOHa,r:J;06HTbCSI aTOMHbie MaCChi HeKOTOpbiX 3JieMeHTOB: 

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

HeKOTOpbiX COe,lJ;HHeHHH. 

3 8,11;8HHe 7(156 ' 
) p aJIJia • acc~TaHTe MOJieKyJISipHhie Macchi H BHeCHTe p1 

MoneKyJISipHM Macca 

fJIIOK03a f~Q '/MOAb 
ManbT03a 

OcTaTOK rJIIOK03hi B cocTaae KpaxMana l=fB tfMOAb 

]a,IJ;aHHe 8 (5 08JIJIOB). KaKOBO MOJISipHOe OTHOIIIeHHe rJIIOK03a:MaJibT03a B IIOJiyqeHHOM rH,n;pOJIH3aTe? 

(Jie3 8C"lfeTOB 38,11;8HHe He O~eHHBaeTC.H!) 

MoJI.HpHoe OTHomeHue rJIIOK03a:MaJILT03a = 1 : ----------

3a,~J;auue 9 (2,5 6aJIJia). KaKoao aecoaoe omoiiieHHe rJIIOK03a:MaJibT03a B rronyqeHHOM rH,n;poJIH3aTe? 

(Jie3 8C"lfeTOB 38,11;8HHe He O~eHHB8eTC.H! ) 

-

Becosoe OTHomeuue rJIIOK03a:MaJILT03a = 1 : ------------
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3a.z:.auue 1. llo,ZJ;nHmHTe reMaTono3THqecme opraHhl A-B Ha pa3HhlX CTa,r:uuiX pa3BHTWI 

qenoaeKa, a TaiOKe reHbi, 3KcnpeccWI KOTOpbiX cooTBeTcrnyeT KpHBbiM 1-5. HeKOTopbie KpHBbie 

COOTBeTCTBYJOT ,ll;BYM reHaM O,ll;HOBpeMeHHO ( 4 6anna, no 0,5 3a KIDK,ZzyiO npaBHilbHYJO 

TIO,ll;TIHCb). 
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3a.r.aHHB npaKTH'IecKoro TYPa pernoHaJILHoro :lTana XXXV BcepoccuiicKoii OJIHMnna.r.LI 

-1-<,~ mKOJILHHKOB no 6uoJioruu. 2018-19 Y'~· ro.r.. 11 KJiacc 

<DH3HOJIOriDI H MOP<DOJIOriDI PACTEHHH 

06IQall ._eJIL: l13)'"lJHTh aHaTOMO-MOp$onornqecKyro C'fPYKT)'py H XHMHqecKHH COCTaB opraHOB 

pacTeHHH: x6JIOHH (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qax (Camellia sinensis); Hccne,D;OBaTh KaqecTBeHHbiH 

COCTaB BTOpH"l!HbiX MeTa60JIHTOB ,D;aHHbiX pacTeHHH. 

06opy.r.oBaHHe H OO'bCKTbl HCCJICllOB3HHII: IIJIO)l; .si6JIOKa HJIH aHBbl, IIITaTHB C 6 IIp06HpKaMH, B 

KOTOpbiX HIDW)l;XTCX BbiTX)I(KH, IIOJiyqeHHbie H3 pa3HbiX opraHOB CJie,D;yromHX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qaif (Camellia sinensis), rry3bipbKH c 

IIHIIeTKaMH, B KOTOpbiX HaxO,D;XTCX 1% feCh , 1% paCTBOp )l(eJiaTHHa, pa3,D;eJIO"lJHa.si ,D;OCKa, HO)I(, 

TepKa, qamKH Ile1pH. 

Xoll paooTLI: 
1. IJpH IIOMOmH HO)I(a H3rOTOBbTe IIpO,D;OJibHbiH cpe3 IIJIO,D;a .sr6JIOHH HJIH aHBbl, Bbi6paB )l;JIX 

cpe3a ~eH1paJibHYJO qaCTb opraHa. 0,D;ey IIOJIOBHHY IIJIO,D;a HCIIOJib3yHTe )l;JIX 3KCIIepHMeHTa. C 

IIOMOmbiO TepKH Ha'I])HTe 2~0 r MXKOTH IIJIO,D;a, IIOJiyqHB X6JIO"lJHbiH HJIH aHBOBbiH rOMOreHaT. 

Pro,D;eJIHTe ero Ha ,D;Be paaHble qacTH. O,D;HY H3 qacTeii rroMeCTHTe B qamKy Ile1pH, cMemaiiTe c 

cyxHM IIOpOillKOM XJIOpH,D;a Ha'I])HX ( OKOJIO 2-3 r N aCl) H 6hlC1pO rrepeMemaHTe (pe3yJibTaT 

3aBHCHT OT CKOpOCTH H TII(aTeJlbHOCTH BbillOJIHeHHX!). BTopyro qaCTb rOMOreHaTa rrepeMeCTHTe BO 

ampyro qamKy Ile1pH. OcTaBbTe )l;JIX HHKy6~HH a TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMO'I])HTe IIpO,D;OJibHbiH cpe3 BTOpOH IIOJIOBHHbl IIJIO,D;a. 3apHCYHTe 

rrpo,D;OJibHbiH cpe3 B rrone ,D;JIX pHCyHKa. CorrocTaBbTe C'fPyKT)'pbi ~BeTKa H C'fPyKT)'pbi x6noKa, 

KOTOpbie H3 Hero pa3BHJIHCb, COe,D;HHHB yKa3aTeJIXMH TepMHHbl C BamHM pHCYHKOM H 

rrpe,D;JIO)I(eHHbiM pHCyHKOM ~BeTKa. 

J1eneCTOK e 

CeMHJa'taTKM • 

3H.QOKapn 



3. Cpe~H BTOpHtiH:biX MeTa60JIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT cpeHOJI:bH:ble 

COe~HHeHHX, B COCTaB KOTOp:biX MO)I(eT BXO~HT:b KaK 0~0 cpeHOJI:bHOe KOJII:.IJ;O, TaK H 

HeCKOJI:bKO, a HeKOTOpi:.Ie XBlliiiOTCX TIOJIHMepaMH (nOJIHcpeHOJI:bi). ,[(AA 06Hapy)l(eHH}I 

cpeHOJII:.HI:.IX coe~HHeHHH MO)I(HO HCTIOJII:.30BaTh KaqecrneHHYJO peaK:u;mo c Fe3+, a 

pe3yJII:.TaTe KOTOpOH o6pa3yiDTCX TeMHO-CHHHe, TeMHO-KpaCHI:.Ie H 6ypi:.Ie COe~HeHH}I HJIH 

HX CMeCI:.. 

Y Bac Ha cToJie B IDTaTHBe HaxOMTCX 6 npo6HpoK. K~o:H nape npo6HpoK npHcaoeH cao:H 

HOMep (la H 16, 2a H 26, 3a H 36). B K~ ~Byx npo6HpKax C O~HHaKOB:biM HOMepOM 

Haxo~Tcx BI:.ITX)I(Ka H3 o~oro H Toro )l(e o6oeKTa. 

a) Bo3I:.MHTe npo6HpKy 1a. PaccMorpHTe ee Ha npocaeT. Onpe~eJIHTe :u;aeT H npo3patiHOCTh 

pacTaopa. Pe3yJII:.TaThi BHecHTe B Ta6JIH:u;y. 

6) B npo6HpKy 1a ~o6aai:.Te FeCh OTMeTI:.Te IJ;BeT BI:.ITX)I(KH nocJie ~o6aaJieHH}I peareHTa. 

Pe3yJII:.TaTI:.I BHeCHTe B Ta6JIHU:y. 

B) ,[(AA 06Hapy)l(eHH}I TIOJIHcpeHOJIOB C 60JI:blliHM KOJIHqecTBOM 3BeHI:.eB B :u;enH ~o6aBI:.Te B 

npo6HpKy 16 )l(eJiaTHH. I1poHa6mo~a:HTe 3a H3MeHeHH}IMH. Pe3yJII:.TaTI:.I BHeCHTe B ra6JIH:u;y. 

r) IJOBTOpHTe llyHKThl a-BC OCTaJI:bH:biMH npo6HpKaMH. 

EY)U> TE BHMMA TEJibHbi! EcJIH BI:.I omH6eTeci:., HOBI:.Ie npo6HpKH BaM He B~MYT· 

IIepeqeuL ceMeiicTB: 3oHTHtiHI:.Ie (CeJII:.~epe:HHI:.Ie ); CJIO)I(HOIJ;BeTHI:.Ie (AcrpoBI:.Ie ), qaifHI:.Ie 

(KaMeJIHeBI:.Ie ), OpxH~HI:.Ie (5Irpi:.ImHHKOBI:.Ie ), ,[(ep6eHHHKOBI:.Ie, P03o:u;aeTHI:.Ie (Po30BI:.Ie ). 

IIepeqeuL c}»opMyJI u na3oauuii: oe~ecTB- eM. cJie~IIJ;yro crpaHH:u;y. 

06'heKT fpaHaT qaif MopKOBI:. 
Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBO f- 2o~~ 
QBeT HCXO~HOH BI:.ITX)I(KH .0~ 
IJp03patiHOCT:b HCXO~HOH 

~q( B:biTX)I(KH 

QaeT BI:.IT}I)I(KH nocJie UU4W- <f~-- ~. -iett-~ ~o6aaJieHH}I FeCh ~ ~ 
(npo6I:.I c 6yKBo:H a) t7,2 q:L 112-
l13MeHeHHX nocJie vt(,\-t\ ~ 

~o6aaJieHH}I)I(eJiaTHHa Orllffk.. 1zjt~ -
(npo6I:.I C 6yKBOH 6) v>A.~ qZ. qz. 

HaJIHqJie cpeHOJII:.HI:.IX 
COe,lJ;HHeHHH (IIOCTaBI:.Te + -\-

«+» HJIH «-») 
~j_ 17~ &f-;{_ 

HaJIHqJie noJIHcpeHOJII:.HI:.IX 

coe~HeHHH (nocTaBI:.Te -
«+» HJIH «-») o/J__ fl q~ 

lliHcpp Ha3BaHH}I 1 cpeHOJII:.Horo coe~HeHH}I. 

EcJIH peaK:u;H}I 
~-r-t'J.U41 orpH:u;aTeJII:.Ha,nocTaBI:.Te 

«-». a.z s--

lliHcpp cpopMyJII:.I ~ t 
coe~HeHH}I 01r 

~of) r 

+(})~ 

102 
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CmiCOK coe.llHHeHHH: a) KaTeXHH, 6) .zzy6HJibHbie BellleCTBa, B) ~-KapoTHH 
<l>OpM)'Jibl COe.llHHeHHH: 

OH 
CH3 CH3 

a. :::::,.. :::::,.. :::::,.. :::::,.. ...., 

p. ~-Kt:l~cH3 
0 

HO ~~~H, 
HO CHJ 

'Y· OCH3 

OH 

HO 
OH 

\ J OH 
OH y..o..l-i XUM 

aJ6~~8vOH o. OH 

H3C 

:::::,.. ...., 
CH3 CH3 

4. HH)I(e npe,lJ;CTaBJieH nrro.ll rpaHaTa B pa3pe3e. KaKrui H3 CTPYKTYP CO.llep)I(HT 

MaKCHMaJibHOe KOJIH"lleCTBO JIHMOHHOH KHCJIOTbi? IJorre ,lJ;JUI OTBeTa: CCJ. 06Be,lJ;HTe B Kpy)I(OK f 
Ha3BaHHe :noli CTPYKTYPhi: i) 3K30Kapn; ii) 3H.llOKapn; iii) -qamerrHCTHK; iv) ceM~rui KO)I(ypa; 

v) cenTa (neperopo,lJ;Ka nrro,lJ;a); vi) -qameJIHCTHK, OCTaiOIIIHHC5I npH nrro,lJ;ax; ~ Me3oKapn; 

viii) ITJIO,lJ;OHO)I(Ka. 

6 

0 -----< 
>'::>o . 

5. OTMeTbTe H3MeHeHHe :QBeTa roMoreHaToB nrro,lJ;a 5I6rroHH HJIH aHBhl nocrre 20-30-MHHYTHOH 

HHKy6a:QHH B Ta6JIH:Qe. 

Sea A06aeneHMJI NaCI npM A06aeneHMM NaCI 

~BeT roMoreHaTa 0~ dkz:T~ i 
ll3MeHeHHe oKpacKH roMoreHaTa 6e3 .ll06aBrreHH5I NaCl npoHCXO.llHT B crre,lJ;CTBHe ,lJ;eHCTBH5I 

( 06Be,lJ;HTe B Kpy)I(OK npaBHJibHhlH OTBeT): a) pH6yrr03~ HCcpoccpaTKap60KCHJia3bY OKCH­

reHa3bi; 6) ITOJIHcpeHOJIOKCH,lJ;a3bi; B) KaTaJia3bi; r aCKOp6amepOKCH,lJ;a3bi; .ll) 
2+ 3+ 

HecpepMeHTaTHB-HOrO OKHCJieHH5I KHCJIOpO,llOM B03,lJ;yXa HOHOB Fe ,lJ;O Fe . 


