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Pa6oqee MecTo --------

3a~aHBH npaKTB'IecKoro rypa peruouaJILHoro :nana XXXV BcepoccuifcKoif 
OJIBMDB3~bl WKOJibHBKOB DO 6BOJIOr~B. 2018-19 yq, ro~. 11 KJI3CC. 

JIANOPATOPIDI liHOXHMHH 

~eHTBfiiBK3D;BH yr JieBO~OB 

Xoo pa6ombl. QeJII>IO pa6oTI>I »BJUieTc» H,ll;eHnHpHKau;~:m rJIIOK03I>I, caxapo3I>I H Kpax:Mana. B 
niTaTHBax Ha BamHx pa6o'IHX MecTax HaxO.n;HTCH 3 npo6HpKH (A, B H C), co.n;ep:>Kam:He no 5 MJI 5% 
pacTaopoa ymeao.n;oa, a TaK:>Ke 2% pacTaop cynMpaTa Me.n;H, 6% pacTaop NaOH H pacTaop JliOroJUI 
(pacTaop h a Kl). 0T6epHTe no 1 MJI pacTaopoa H3 npo6HpoK A- C a YJHCTI>Ie npo6HpKH, .n;o6aai>Te a 
Ka:>K)l;yiO no 0,5 MJI pacTaopa cyni><}>aTa Me.n;H H no 1 MJI pacTaopa m;enoYJH, Tm;aTeJII>HO nepeMemaihe H 
HarpeiiTe B TeqeHHe 3-5 MHHYT Ha KHITH:m;eii BO,ll;HHOH 6aHe. B O,ll;HOH H3 npo6HpOK ,ll;OJI:>KeH BbillaCTb 
KpaCHbiH OCa)l;OK. 

3a~auue 3 (1 6aJIJI). KaKoii H3 ymeao.n;oa Haxo.n;HTC» a :noli npo6HpKe? 

~Kilpi 
0T6epHTe no 1 MJI pacTaopoa H3 npo6HpoK A- C a YJHCTI>Ie npo6HpKH, .n;o6aBI>Te a Ka:>K)l;yiO no 2-3 
KanJIH paCTBOpa JliOroJUI. 
3a~auue 4 (1 6aJIJI). KaKoii H3 ymeao.n;oa pearHpyeT c pacTaopoM JliOromi? KaK npH 3TOM H3MeHHeTc» 
OKpacKa paCTBOpa? 1<pQXIA.U.lWI ~- O«rG\C.I<Vt C ,~tw-Y" U3.U&,t.Wf&l\IU HC MUt.L\Q- CM.tl,lf)/0) 

3a~auue 5 3 6aJIJia). 3anoJIHHTe Ta6nHrzy HH:>Ke. 
PeaKIJ;HH c cyni><}>aToM PeaKIJ;HH c pacTaopoM 

IIpo6HpKa Me)l;H (+ HJIH -) JliOroJUI ( + HJIH -) Ymeao.n; 

A + - UlrOKO\{{ 
B - + ~~X..A..\Q.JI 

c - elk~ Q.fJ 0 ( C:t 
v 

B pe3yJII>TaTe B03,ll;eHCTBHH aJib<}>a-aMHJia3bl Ha Kpax:MaJI B fH.n;pOJIH3aTe Ha nepBbiX CTa)l;HHX npo~ecca 
HaKanJIHBaiOTCH .n;eKCTPHHbl, KOTOpbie 3aTeM Me)l;JleHHO fH,ll;pOJIH3YIQTCH aJib<}>a-aMHJia30H )1;0 ,ll;H- H 
MOHOCaxapH,ll;OB - rJIIOK03bl H MaJibT03bl. ,}:VicaxapH,ll;bl 3THM <}>epMeHTOM He pacm;enJIHIOTCH. 

KpaXM3JI (243 Mr) paCTBOpHJIH npH HarpeBaHHH B 10 MJI BO)l;bl H nO.n;BepmH HcqepnbmaiO:m;eMy 
rH.n;ponH3Y ani><}>a-aMHJia30H. K nonyqeHHOMY m.n;poJIH3aT)' .n;o6aaHJIH (a H36I>ITKe) pacrnopi>I NaOH H 



CuS04. CMech npOKHIDITHJIH, B pe3yrrhTaTe qero o6pa3oBarrcg KpaCHhrii oca..n;oK. Ero co6parrH, 

BhiCYlliHJIH H B3BeCHJIH. Macca norryqeHHoro oca,z:(Ka cocTaBHJia 144 Mr. CtiHTaeM, liTO peaKIJ;Hj! npornrra 
TIOJIHOCThiO. 

3a~aHHe 6 (1 6aJIJI). KaKHe npo.zzyKThi nmporrH3a KpaXMarra aJib4la-aMHJia3o:H MOryT npHHHMaTh 
yqaCTHe B peaKIJ;HH C cyrrh4laTOM Me,n:H? 

0 '["' ZfMQj{D'}Q I fVl .V\ Jd~C4f reuJ~vfjWJ4iWA (AU~ 
) -----------------------------------------------------------------------

,[{Jlj{ )l;aJihHeHlliHX pactieTOB BaM MOryT TIOHa,z:(06HThCj{ aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

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

HeKOTOphiX COe)l;HHeHHH. 

3 a~aHne 7 (1 56 ' 
) p aJIJia . e3yJibTaThi B Ta6JIHn;y: · acctiHTaHTe MorreKyJijlpHhie MaCChi H BHeCHTe p1 

MorreKyJijlpHag Macca 

frriOK03a c" H, to(? ltv 
MarrhT03a '32-0 -
OcTaTOK rJIIOK03hl B cocTaBe KpaXMarra ({,~,otlJ, ~ /l>"L 

3a~aHHe 8 (5 6anJioB). KaKoBo MOJijlpHoe omorneHHe rJIIOK03a:MaJibT03a B norryqeHHOM rH,n:poJIH3aTe? 

(lie1 ac-.eTOB l~aHHe He oueHHBaeTcB!) 

PactieT: (; 
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MoJIBpHoe OTHomeHHe rJIIDKOla:MaJILTOla = 1 : 0 f:::::. 2- ~ I 

3a.[laHne 9 (2,5 6aJIJia). Kaxoao aecoaoe OTHorneHHe rmoKo3a:MarrbT03a B no.rryqeHHOM nmponH3aTe? 

(lie1 ac-.eTOB Ja.[laHne He oueHnsaeTcH!) 

---
Becosoe OTHomeHHe rJIIDKOla:MaJILTOla = 1: ...:.! ________ _ 
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&1/-02. 

JIHCT OTBETOB 

3a.r:.auue 1. Ilo.n;I1HIDHTe reMaTOI103TH"tJecKHe oprau:bi A-B Ha pa3HbiX CTa,niDIX pa3BHTIDI 

"tJeJioBeKa, a TaiOKe reHbi, 3KC11pecciDI KOTOpbiX coorneTcrnyeT KpHBbiM 1-5. HeKoTopbie KpHBbie 

COOTBeTCTByJOT )J;BYM reHaM O,[J;HOBpeMeHHO ( 4 6anJia, 110 0,5 3a KIDK)zylO 11paBHJibHyJO 

110)1;11HCb ). 

A li B 
Oprau - Kpct~ KOW\:~ ~ ~c ~ ~) 0) 

Kpusa.H 1 2 3 " 4 5 
reuLI 

~bE Hhf WbA ~f,ft '2 -
C KaKOH !l>H3HOJIOrH"tJeCKOH a,[J;aiiT~Heif CBSI3aHO pa3JIH"l!He reMOrJI06HHOB Me:>K,ZJ;y MaTepblO H 

11JIO,[J;OM? f/,0o 11RJJ6fftW-t0, runcip !o ~ /o7HClf:!lvl CUUt# 1Vl!-8ft! 

~U u%~ MHcfvWKrtl ~if fit' ~tdO~ vldWifM k (16m) 
(/ ~r}lLttat// 

3~auue 2. YKIDKHTe "tJHcno 11011apHo pa3JIH"'IaiOIIIHXCSI HyKJieOTH,n;oB Me:>K,ZJ;y ;eo.e.a«a . 
110CJie,[J;OBaTeJibHOCTSIMH Ha PHC. 2. (3 6anJia, 110 0,5 3a KIDK)zylO 11paBHJibHO 3aiiOJIHeHHyJO 

~ ~ ~ ) 
Sl"lJeHKy, He 3aiiOJIHSIHTe 3aJIHTbie cepbiM SI"lJeHKH 

HBAJ HBB HBGJ 
HBAJ I I l r I 

HBB 0 I I 

HBGJ I) D,) IO 0) 1 

HBZ I) 19 
/ 

15 0)) 
KaKoe H3 e eBbeB I HJIH 11 e COOTBeTCTB eT HaH eHHbiM a3JIH"'IHSIM 
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Pa6o"tJee MecTo 
:=----

lboro: 11 12,;- 6aJIJIOB 

3a.z:.anuB npaKTuqecKoro TYPa peruouaJILuoro 3Tana XXXV Bcepoccuii:cKoii OJIHMDH~LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 yq, ro.z:.. 11 KJiacc 

<DH3HOJIOriDI H MOP<DOJIOriDI PACTEHHH 

06"-aB neJIL: l13yqHn aHaTOMO-Mop4Jonorn"tJecKyro CTPYKTYPY H XHMH"tJecmH: cocTa.B opraHoB 

pacTeHHH: g6JIOHH (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), "tJag (Camellia sinensis); Hccne.noaan Ka"tJeCTBeHHhm 

COCTa.B BTOpH'IHbiX MeTa60JIHTOB ,ll;aHHhlX pacTeHHH. 

060py;lOBaHUe H 06bCKTLI HCCJIC,llOBaHHB: IIJIO,ll; g6JIOKa HJIH aHBbl, illTaTHB C 6 IIp06HpKaMH, B 

KOTOpbiX HaxO)J;jJ:TCjJ: BbiTjJ:)I(KH, IIOJiyqeHHble H3 pa3HbiX opraHOB CJie,li;)'IOIIJ;HX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), "tJaH (Camellia sinensis), IIY3blpbKH c 

IIHIIeTKaMH, B KOTOpbiX HaxO)J;jJ:TCji 1% feCh, 1% paCTBOp )l(eJiaTHHa, pa3,ll;eJIO"tJHag ,li;OCKa, HO)I(, 

TepKa, "tJamKH IleTPH. 

Xo.ll pa6oTLI: 
1. IlpH IIOMOJ:I(H HO)I(a H3rOTOBbTe IIpO,li;OJibHbiH cpe3 IIJIO)J;a g6JIOHH HJIH aHBbl, Bb16pa.B ,l1;JijJ: 

cpe3a :u;eHTPaJibH)'IO "tJaCTb opraHa. 0)1;H)' IIOJIOBHHY IIJIO)J;a HCIIOJib3yHTe )J;JljJ: 3KCIIepHMeHTa. C 

IIOMOJ:I(biO TepKH HaTPHTe 20-40 r MjJ:KOTH IIJIO,ll;a, IIOJiyqHB g6JIO"tJHbiH HJIH aHBOBbiH rOMOreHaT. 

Pa3.neJIHTe ero Ha .nae pa.BHbie "tJaCTH. O.nHy H3 qacTeii IIOMeCTHTe B qamKy IleTPH, .cMemaH:Te c 

cyxHM IIOpOillKOM XJIOpH,ll;a HaTPlfjl (OKOJIO 2-3 r NaCl) H 6biCTPO IIepeMeillaHTe (pe3yJibTaT 

3a.BHCHT OT CKOpOCTH H TIIJ;aTeJibHOCTH BbiiiOJIHefllfjl!). BTOp)'IO "tJaCTb rOMOreHaTa IIepeMeCTHTe BO 

ampyro 'IamKY IleTPH. OcTa.BbTe )J;JljJ: HHey6a:u;HH a TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMOTPHTe IIpO,li;OJibHbiH cpe3 BTOpOH IIOJIOBHHbl IIJIO,ll;a. 3apHCYHTe 

IIpo.nonbHbm cpe3 B IIOJie )J;JljJ: pHCYflKa. CoiiOCTa.BhTe CTPYKTYPhl :u:aeTKa H CTPYKTYPhi g6noKa, 

KOTOpbie H3 Hero pa3BHJIHCb, coe.nHHHB YKa3aTeJijJ:MH TepMHHbi c BamHM pHCYHKOM H 

IIpe,li;JIO)I(eHHbiM pHCYflKOM :U:BeTKa. 

fleneCTOK 

Tbl'tMHKa • 

Cron6MK 



3. Cpe)l;H BTOpH'IHbiX MeTa6oJIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaJOT <PeHOJibHbie 

COe)l;HHeHIDI, B COCTaB KOTOpbiX MO)I(eT BXO)l;HTb KaK O)l;HO <PeHOJibHOe KOJibiiO, TaK H 

HeCKOJibKO, a HeKOTOpbie j:[BJUIIOTCj:[ TIOJIHMepaMH (nOJIH<!leHOJibi). ,[(AA 06Hapy)l(eHHj:[ 

<PeHOJibHbiX coe)l;HHeHHH MO)I(HO HCTIOJib30BaTb Ka'lecTBeHHYJO peaKIImo c Fe3
+, B 

pe3yJibTaTe KOTOpOH o6pa3YJOTCj:[ TeMHO-CHHHe, TeMHO-KpaCHbie H 6ypbie COe)l;HHeHIDI HJIH 

HX CMeCb. 

Y Bac Ha cTOrre B mTaTHBe Haxo)l;ucg 6 npo6HpoK. Ka)l()l;oii nape npo6HpOK npHCBOeH CBOH 

HOMep (1a H 16, 2a H 26, 3a H 36). B K~ )l;Byx npo6HpKax C O)l;HHaKOBbiM HOMepOM 

HaxO)l;HTCj:[ BbiTj:[)I(Ka H3 O)l;HOrO H TOrO )l(e 06'beKTa. 

a) Bo3bMHTe npo6HpKy 1a. PaccMOTpHTe ee Ha npocBeT. Onpe,Z1;eJIHTe IIBeT H np03pa'IHOCTb 

pacTBopa. Pe3yrrbTaTbi BHeCHTe B Ta6ITHIIY· 

6) B npo6HpKy 1a )l;06aBbTe FeCh. OTMeTbTe IIBeT BbiTj:[)I(KH nocrre )l;06aBrreHIDI peareHTa. 

Pe3yJibTaTbi BHeCHTe B Ta6JIHIIY· 

B) ,[(AA 06Hapy)l(eHIDI TIOJIH<!leHOJIOB C 60JibiiiHM KOJIH'leCTBOM 3BeHbeB B lleTIH )l;06aBbTe B 

npo6HpKy 16 )l(eJiaTHH. IIpoHa6mo)l;aiiTe 3a H3MeHeHHj:[MH. Pe3yJibTaTbi BHeCHTe B Ta6JIHIIY· 

r) IIoBTOpHTe TIYHKTbi a-Bc ocTarrbHbiMH npo6HpKaMH. 

EY,[(hTE BHHMATEJihHbi! EcrrH Bbi omH6eTecb, HOBbie npo6HpKH BaM He Bbl)l;a,zzyT. 

TiepeqeuL ceMeii:cTB: 3oHTH'IHbie (Cerrb)l;epeit:Hble); Crro)I(HOIIBeTHbie (AcTpOBbie), llaH:Hbie 

(KaMerrHeBbie ), OpXH)l;Hble (.51TpblillHHKOBble ), ,[(ep6eHHHKOBhle, Po30IIBeTHble (Po30Bbie ). 

llepeqeub ci»OPMYJI H Ha3BaHHH Be~eCTB- CM. CJie)l;YJOIIIYJO CTpaHHIIY· 

3 ~ 

06'beKT fpaHaT qaH MopKOBb 

Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBO -=fo3o1:1f~ (PoJo~) ~ LlMHnt. (i{aJ.I~Ll~} -+ 
-9,~,;v;~.~.~ eh Ce..nt>1>e ei/H§tt 

l(BeT HCXO)l;HOH BbiTj:[)I(KH c! evYC.MJ- Itt ~w 
,.. 

kpctcuo-o pO-lA-I!le~ J~ 

IIp03pa'IHocTb Hcxo)l;Hoii JJCl<M>~O~~~ ~~~r~ ~q/ 
-~~~ - qz__ -BbiTj:[)I(KH Wt'1 11mU -

l(BeT BbiTj:[)I(KH nocrre 
v 

)l;06aBrreHIDI FeCh cfPMivW - 1ff~ v~r twfw'Ull~ (npo6bi c 6YKBOH a) - qz_ qr 

H3MeHeHIDI nocrre 
~ 

/ / 

)l;06aBJieHIDI )l(eJiaTHHa 
/ ,...-

l('.At!D<M ug~ kUW 
UO~ ~ 

(npo6bi c 6YKBOH 6) Oeapr' qL qz_ -
HarrH'IHe <PeHOJibHbiX 

coe)l;HHeHHH (nocTaBbTe + -t 
«+» HJIH «-») -

t}L. --

HarrH'IHe norrH<PeHOJibHbiX 

coe)l;HHeHHH (nocTaBbTe - + -..._ 
4;Z_ 1/r'L «+» HJIH «-») 

lliH<!lp Ha3BaHIDI 
<PeHOJibHoro coe)l;HHeHIDI. 

EcrrH peaKIIIDI - r p 
OTpHIIaTeJibHa,nocTaBbTe q 25- C? ~-

«-». 
lliH<!lp <!lopMyJibl 

} c( o:LS"" '{ 
coe)l;HHeHIDI I -

lf
1 

; r. 
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CnHcoK coeJlHHeHHH: a) KaTeXHH, 6) ;zy6HJThHbie Bem:ecTBa, B) P-KapoTHH 

<l>opMyJibl COeJlHHeHHH: 

OH 

CH3 CH3 

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

0 

::,.. 

JY~~CH; 
HO CH3 . 

1· OCH3 

OH 

HO 0 
c 2 

OH 
OH 

3 

OH 

o. OH 

..., 
CH3 CH3 

4. HH)I(e npe]lCTaBJieH IIJIOJl rpaHaTa B pa3pe3e. KaKWI H3 CTPYKT)'P co]lep)I(HT 

MaKCHMaJThHOe KOJIH-qecTBO JIHMOHHOH KHCJIOThl? ilone Jlllil OTBeTa: ~. 06Be]lHTe B Kpy)I(OK t 
Ha3BaHHe :noil CTP)'KTypbi: i) 3K30Kapn; dJY3HJlOKapn; iii) qameJIHCTHK; iv) ceMeHHWI KO)I(ypa; 

v) cenTa (neperopO]lKa IIJIOJla); vi) -qameJIHCTHK, ocTarom:Hitc.SI npH IIJIO]lax; vii) Me3oKapn; ~ 
viii) IIJIO]lOHO)I(Ka. 

6 

5. OTMeT»Te H3MeHeHHe :UBeTa roMoreHaToB IIJIO]la .s~6noHH HJIH aHB»I nocne 20-30-MHHY™OH 

HHKy6aqHH B Ta6JIH:Ue. 

5e3 .qo6aeneHMJI NaCI n~M .qo6aeneHMM NaCI 

KopWtHQ~ t 
,, 

UeeT roMoreHaTa J~ -
J13MeHeHHe OKpaCKH roMoreHaTa 6e3 ]l06aBJieHH.SI NaCl IIpOHCXO]lHT B CJie]lCTBHe ]leHCTBH.SI 

( 06Be]lHTe B Kpy)I(OK IIpaBHJThHbiH OTBeT): a) pH6yJI0306Hc<l>oc<l>aTKap60KCHJia3bJ! OKCH-

reHa3bi; 6) IIOJIH<l>eHOJIOKCH]la3bi; B) KaTaJia3bi; r) aCKOp6aTIIepOKCH]la3bi; (fjY .---
F 2+ F 3+ He<l>epMeHTaTHB-HOrO OKHCJieHH.SI KHCJIOpO]lOM B03JlYXa HOHOB e JlO e . 


