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3~aHH.H npaicrn"llecKoro rypa pernoHaJILHoro 3Tana XXXV BcepoccuiicKoii OJIHMnH~LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 Y""~· ro,ll;. 11 KJiacc 

cllH3HOJIOriDI H MOPcllOJIOriDI PACTEHHH 

06~a.H n;eJIL: 113yqHTb aHaTOMO-Mop«!>onornqecKyro C'fPYKTYPY H XHMHqecKHH COCTaB opraHOB 

pacTeHH:H: x6noHH (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qag (Camellia sinensis); HCCJie,ZJ;OBaTb KaqecTBeHHblli 

COCTaB BTOpH~biX MeTa60JIHTOB ,ZJ;aHHbiX paCTeHHH. 

06opy,!lOB3HHe H 06'LeKTLI HCCJie,!lOB3HH.H: ITJIO,ZJ; .SI6JIOKa HJIH aHBbl, IDTaTHB C 6 npo6HpKa.MH, B 

KOTOpbiX Hax:O,ZJ;HTCH BbiT.SI:>KKH, nonyqeHHbie H3 pa3HbiX opraHOB CJie,ZJ;yroii(HX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qa:H (Camellia sinensis), ny3bipbKH c 

ITHITeTKaMH, B KOTOpbiX Hax:O,ZJ;HTCH 1% feCi), 1% paCTBOp :>KeJiarnHa, pa3,D;eJIO~aH ,ZJ;OCKa, HO:>K, 

TepKa, qamKH IIe'fPH. 

Xo,!l pa6oTLI: 
1. llpH ITOMOII(H HO:>Ka H3rOTOBbTe npO,D;OJibHbiH cpe3 ITJIO,ZJ;a H6JIOHH HJIH aHBbl, Bbi6paB ,ZJ;JIH 

cpe3a :UeH'rpaJibHYJO qacTb opraHa. 0,ZJ;ey ITOJIOBHHY ITJIO,ZJ;a HCITOJib3yHTe ,ZJ;JIH 3KCnepHMeHTa. C 

ITOMOII(blO TepKH Ha'rpHTe 20-40 r M.SIKOTH ITJIO,ZJ;a, ITOJiyqHB .SI6JIO~biH HJIH aHBOBbiH rOMOreHaT. 

Pa3,ZJ;eJIHTe ero Ha ,ZJ;Be paBHbie qacTH. 0,ZJ;HY H3 qacTe:H noMeCTHTe B qamKy IIe'fPH, cMema:HTe c 

cyxHM nopomKoM xnopH,D;a HaTPH.SI (oKono 2- 3 r NaCl) H 6biC'fPO nepeMema:HTe (pe3yJibTaT 

3aBHCHT OT CKOpOCTH H TII(aTeJibHOCTH BbiiTOJIHeHH.SI!). BTOpYJO qacTb rOMOreHaTa nepeMeCTHTe BO 

BTopyro qamKy lle'fPH. OcTaBbTe ,ZJ;JIH HHKy6a:uHH B TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMO'fPHTe npO,D;OJibHbiH cpe3 BTOpOH ITOJIOBHHbl ITJIO,ZJ;a. 3apHCYHTe 

npo,D;OJibHbiH cpe3 B none ,ZJ;JIH pHCYHKa. ConocTaBbTe CTPYKTYPbi :uaeTKa H CTPYKTYPhl x6noKa, 

KOTOpbie H3 Hero pa3BHJIHCb, coe,ZJ;HHHB YKa3aTeJI.SIMH TepMHHbi c BamHM pHcyHKOM H 

npe,D;JIO:>KeHHbiM pHCYHKOM :UBeTKa. 

JleneCTOK • 

Pblnb~e 

"'awem1CTMK • 

Tbl'fMHKa • 

Cron6MK • 

UaeroHO)I(Ka 
CJ,i 

----'- 3H,QOKapn 
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3. Cpe,n;H BTOpH'lllbiX MeTafiOJIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT cpeHOJibHbie 

COe,ZJ;HHeHWI, B COCTaB KOTOpbiX MO:>KeT BXO,ZJ;HTb KaK O,ZJ;HO cpeHOJibHOe KOJib:U:O, TaK H 

HeCKOJibKO, a HeKOTOpnie B:BJUilOTCB: IIOJIHMepaMH (nOJIHcpeHOJibi). ,l(AA 06Hapy:>KeHWI 
cpeHOJibHnrx coe.n;HHeHHH MO:>KHO Hcnorrn30BaTh KaqecrneHHyiO peaK:u;mo c F e3

+, B 

pe3yJibTaTe KOTOpOH o6pa3yiOTCB: TeMHO-CHHHe, TeMHO-KpaCHbie H 6ypnie COe,n;HHeHWI HJIH 
HX CMeCb. 

Y Bac Ha cTorre B mTaTHBe HaxO,ZJ;B:TCB: 6 npo6HpOK. Ka:>K.n;o:H nape npo6HpoK npHcaoeH cao:H 

HOMep (1a H 16, 2a H 26, 3a H 36). B KIDK,n;biX ,ZJ;Byx npo6HpKax C O,ZJ;HHaKOBbiM HOMepOM 

HaxO.n;HTCB: BbiTB::>KKa H3 o,n;Horo H Toro :>Ke o6neKTa. 

a) Bo3nMHTe npo6HpKy 1a. PaccMOTpHTe ee Ha npocaeT. Onpe.n;errHTe :u;aeT H np03pa'IHOCTh 

pacTaopa. Pe3yJibTaThl BHeCHTe B Ta6rrH:u:y. 

6) B npo6HpKy 1a .n;o6aBnTe FeCh OTMeTnTe :u;aeT BbiTB::>KKH nocrre .n;o6aarreHWI peareHTa. 

Pe3yrrnTaTbi BHeCHTe B Ta6rrH:u;y. 

B) ,l(AA 06Hapy:>KeHWI IIOJIHcpeHOJIOB C 60JibillHM KOJIHqecTBOM 3BeHbeB B n;enH ,n;o6aBbTe B 

npo6HpKy 16 :>KerraTHH. TipoHa6mo,n;aiiTe 3a H3MeHeHHB:MH. Pe3yrrnTaTbi BHeCHTe B Ta6rrH:u;y. 

r) fiOBTOpHTe IIYHKThl a-BC OCTaJibHbiMH npo6HpKaMH. 

EY,l(hTE BHMMATEJibHhi! EcJIH Bw omH6eTecn, HOBble npo6HpKH BaM He Bhl,ZJ;a.n;yT. 

IIepe'IeHL ceMeiicTB: 3oHTH'lllnie (Cerrn.n;epe:HHnie); Crro:>KHon;aernnie (AcTpOBnie), qaifHnie 

(KaMerrHeawe ), OpxH,n;Hhle (jiTphlillHHKOBhle ), ,l(ep6eHHHKOBhle, Po3on;BeTHnie (Po30Bnie ). 

llepe'IeHL cJ»opM}'JI H H33B3HHH BeiiJ;eCTB- CM. CJie.n;yiOI:u;yiO CTpaHH:U:Y· 

06'LeKT rpaHaT qai{ MopKOBb 
Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBO fl;;;o~ lcff~we t{a,t-\ 1#-1 e i-If ~·_t<-e.~4tei6r~) .ftH f'U~r7:~t 
lJ;BeT HCXO,ZJ;HOH BbiTB::>KKH p?t.-k<;H o - l9f tf' J-1 P7r) )A':Lft'CyUf: e/'e1"PJ -r.Ydw,r 
flp03pa'IHOCTb HCXO,n;HOH /~-tfCt11 ~Jro.-zr~f2 )J 11-~JtA Z-f(A J 

BbiTB::>KKH - qz_ a-z 
IJ;aeT BbiTj{)KKH nocrre ~t ('1 e ,i trU'' - (}<.( uJ )Hf? ~if(yt~ .n;o6aarreHWI FeCh (PC.uUO-

(npo6ni c 6yKBo:H a) 0,-2.. qz. -

I13MeHeHWI nocrre ,{A..C:,.t CL.(.,</11:-~~ 
.n;o6aarreHWI:>KerraTHHa ?eif Jte.rr 

tj C -!/c-~* (npo6w c 6yKBo:H 6) q;L - e?Z-

HarrH~e cpeHOJibHbiX 
coe,n;HHeHHH (nocTaBhTe -\- + · ---

«+» HJIH «-») f?;L t?£_ ~-z_ 

HarrH~e norrHcpeHOJibHbiX 
coe,n;HHeHHH (nOCTaBbTe ~ - -

«+» HJIH «-») t?,-1 - 4~ 

lliHcpp Ha3BaHHB: 
cpeHOJibHoro coe,n;HHeHWI. f a EcrrH peaK:U:WI -
OTpH:U:aTeJinHa,nocTaBnTe tJ,_Z) 4.f) -

«-». 
IllH<pp !l>opMyrrni 

J-__ r _ j~ at? coe,n;HHeHWI f?j J~ r 
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CmrcoK coemmeHH:H:: a) KaTexHH, 6) ,zzy6HJibHbie BellleCTBa, B) P-KapoTHH 

<l>OpMyJibl COeJIHHeHHH: 

OH 

OH 

HO 
OH 

O. OH 

4. HH)I(e npe,ncTaaJieH nno.n rpaHaTa B pa3pe3e. KaKIDI H3 CTPYKTYP co,nep)I(HT 

MaKCHMaJibHOe KOJIH"tJeCTBO JIHMOHHOH KHCJIOTbi? IJoJie ,I(JUI OTBeTa: @J. 06Be,I(HTe B Kpy)I(OK + 
Ha3BaHHe 3TOH CTP)'KT)'pbl: ~K30Kapn; ii) 3H,I(OKapn; iii) "tJameJIHCTHK; iv) CeMeHHIDI KO)I(ypa; 

v) cenTa (neperopo,nKa nno.na); vi) -qameJIHCTHK, OCTaiOIIIHHC.SI npH nno,nax; vii) Me3oKapn; 

viii) IIJIO,I(OHO)I(Ka. 

6 
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) 

5. 0TMeTbTe H3MeHeHHe ~BeTa roMoreHaTOB IIJIO,I(a .SI6JIOHH HJIH aHBbl IIOCJie 20-30-MHHYTHOH 

HHKy6~HH B Ta6JIH~e. 

Sea A06aeneHMJI NaCI npM A06aeneHMM NaCI 

L(eeT roMoreHaTa kof~,._'Lr-ce 4-ur -r- fiR"~ e ·r~ -f 

l13MeHeHHe oKpacKH roMoreHaTa 6e3 ,no6aaneHH.SI NaCl rrpoHCXOliHT B cne,ncTBHe ,ne:H:crnH.SI 

( 06Be,I(HTe B Kpy)I(OK npaBHJibHbiH OTBeT): a) pH6yJI0306Hc«Poc«PaTKap60KCHJia3bY OKCH-

reHa3bi; ~ IIOJIH«i>eHOJIOKCH,I(a3bi; B) KaTaJia3bi; @ aCKOp6aTnepOKCH,I(a3bi; ,n) 
~ ~ ~ p * He't'epMeHTaTHB-HOrO OKHCJieHH.SI KHCJIOpO,I(OM B03.nyxa HOHOB Fe ,I(O e . 
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JIHCT OTBETOB 

3a.z.auue 1. IIo.n;nHmHTe reMaTono3TH~ecKHe oprai:Ibi A-B Ha pa3HbiX CTa.n;IDIX pa3BHTIDI 
~enoseKa, a TaiOKe reHbi, 3KcnpecciDI KOTopbiX cooTBeTcTByeT KpHBbiM 1-5. HeKoTopbie KpHBbie 

COOTBeTCTB)'IOT )l;BYM reHaM O)l;HOBpeMeHHO ( 4 6aJIJia, no 0,5 3a KIDK,ZzylO npaBHJibH)'IO 
no.n;nHCb ). 

A li B 
OpraH <7i '1-'i-0 te ~0 ~'~trttr fti. IU'trrfbHtr ..L~J ~T 

KpusaJI 1 2 3 4 5 
reubl kf?~ ft8 ~~ tO)) it 13 &, O;) f(~8 ~'\" 1181) t)T HBf o) Hf!Jfl~ H)J;[;'L ) 

C KaKOH !l>H3HOJIOrH~eCKOH a)l;aiTTtmHeH CBj{3aHO pa3JIH~e reMOrJI06HHOB Me)l{)l;y MaTepbiO H 

nJIO)l;OM? -------------------------------------------------------------
_______________________________________________________ (16ann) 

3a.z.auue 2. YKIDKHTe ~cno nonapHo pa3JIH~aiO~Hxcg HYKJieOTH)l;OB Me)l()l;y 

nocne.n;osaTeJibHOCTjJMH Ha PHc. 2. (3 6anna, no 0,5 3a KIDK,ZzyiO npaBHJibHO 3anOJIHeHH)'IO 
v v v ) 

~eHKy, He 3aiTOJIHjJHTe 3aJIHTbie cepbiM g~eHKH 

HBAJ HBB HBGJ 
HBAJ I I I I 

HBB ~ I r 
HBGJ f b- /0 1\J I 

HBZ ) ( o)) )~ 6,) ;g 
/ 

KaKoe H3 .n;syx .n;epeBbeB, I HJIH II, nyq:me cooTBeTCTByeT Haii.n;eHHbiM pa3JIH~ Me)l{)l;y 

nocne.n;osaTeJibHOCTj{MH H no~eMY? II. T. K . o ) 
I ) 

l.JHcJio cepbiX npj{MoyroJibHHKOB Ha PHc.2 .3J (1 6m). 

l.JHcno YHHKaJ!bHbiX MYT<mHii )l;JijJ Bbi6pai:IHoro BaMH .n;e.E_eBa l r (1 6ann) 
CKOJibKO .n;epeBbeB B03MO:>KHO )l;JijJ 8 reHoB? / 35;3 b ~ (1 6ann) 

3a.z.auue 3. Ce.n;bMM aMHHOKHCJIOTa B HOpMallbHOii ~-uenH reMom~a !:Jr;;;.ym .. fJ,u~ fl ~ 
k -/a_ (0,5 6aJIJia), B cepnOBJmHOKJieTO~OH - {Qa Jhl/i 0 'f: (0,5 6ma) 

KaKHe .n;pyrHe aMHHOP,~CJIOTbi B 3TOM noJIO)KeHHH BCTpe~aiOTcg y .n;pyrHX ~opMaJibHbiX ueneii 

reMomo6HHa? A Ia. G lu The :{_ (1 6ann) 
KaKHe .n;pyrHe aMHHOKHCJIOThi MO:>KHO no~Th B 7 noJio)KeHHH c noMOIUbiO 3aMeHbi o.n;Horo 

1-

HYKJieOTH.n;a B KO)l;OHa GAG Ha KaKoii-To .n;pyroii (YKIDKHTe 3aMeHbi)? b I J ~ /~p'ZMI--J k-T& 

Uf/7aJJJ,Uf ,' r, c c G G G ~ 'lr.u-\,~ \1-t{ ; <d)! e, - fPJt.vh; c A G 
c 1r1- dL~ ll.\lA-H u 

&# o ,, 'iif1 Ct-pfMf 
I 

(3 6anna) 

IIo~eMy MeTHOHHH, KO,D;HpyeMhrn CTapT-KO)l;OHOM KaK npasHJIO He ~ThmaeTcg B HYMep<mHH 

aMHHOKHCJIOT nOCJie)l;OBaTeJibHOCTH reMOrJI06HHa? ~~ d-(c/ -z_y::p ,c{Jff-«',t:(.t4-# 

N t--Lfc:"efT ~u /t.fi~ (I'C1Yft7 ~;fl.¢tb,{a.J7 J~ (J (1 6ann) 

l.JaCTOTa aJIJieJIH cepnOBH)l;HOKJieTO~OCTH ________________________________ (1 6aJIJI). 

)J;oJijJ 60JibHbiX cepnOBH)l;HOKJieTO~OH ai:IeMHeH (1 6aJIJI) 
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---------------------------- Illmpp 5 I 1-11 
Pa6oqee MecTo 

1-IToro: 

---------

3atJ;aHH.H npaKTuqecKoro rypa peruouaJILuoro JTana XXXV BcepoccuncKon 
OJIHMllH8,1J;LI WKOJILHHKOB ITO 6HOJIOrHH. 2018-19 yq, ro,11;. 11 KJI8CC. 

JIAJiOPATOPIDI liHOXHMHH 

lltJ;eHTHfjJHKa~H.H yrJICBO,!J;OB 

Xoo pa6ombt. QeJibiO pa6oTni HBIDieTcH H.n;eHTH<l>HKaJJ:IDI rJIIOK03DI, caxapo3ni H Kpax:MaJia. B 
niTaTHBax Ha Banmx pa6oqm( MecTax Hax:O.n;HTCH 3 npo6HpKH (A, B H C), co.n;ep)l(aiiUie no 5 MJI 5% 
pacTaopoa ymeao.n;oa, a TaiOKe 2% pacTaop cyJin<l>aTa Me.n;H, 6% pacTaop NaOH H pacTaop JliOromi 
(pacTaop h B KI). 0T6epHTe no 1 MJI pacTaopoa H3 npo6HpoK A- C a qJ~CTnie npo6HpKH, .n;o6aanTe a 
Ka.>K,ll;YIO no 0,5 MJI pacTBopa cyJin<l>aTa Me.n;H H no 1 MJI pacTaopa IlleJIOq}f, TlllaTeJibHO nepeMemaif:Te H 
Harpeif:Te B TelleHHe 3-5 MHHYT Ha KHIUIII:J:eH BO.n;HHOH 6aHe. B O.l(HOH H3 npo6HpOK .n;omKeH BblliaCTD 
KpaCHLIH OCa,l(OK. 

3atJ;auue 1 (2 6aJIJia). KaKoe BellleCTBO Bnma.n;aeT B oca.n;oK? 
~!C.(} Htl7 /M<fCr 

3a,~J;auue 2 (3 6aJIJia). B pe3yJinTaTe KaKo:H: peaKIJ;HH OHO o6pa3yeTcH? 

--- ~,~f~~~-0_h_$_· -~~f~-~-A~~~------------------------------------------

3atJ;auue 3 (1 6aJIJI). KaKo:H: H3 ymeao.n;oa Haxo.n;HTCH a JTOH npo6HpKe? 
r-U/--(7~ 6? 

0T6epHTe no 1 MJI paCTBOpOB H3 npo6HpOK A- C B qJfCTbie np06HpKH, .n;o6aBnTe B Ka.>K,l];YIQ no 2-3 
KaiiJIH pacTaopa JliOromi. 
3atJ;auue 4 (1 6aJIJI). KaKo:H: H3 ymeao.n;oa pearHpyeT c pacTaopoM JliOromi? KaK~H JTOM H3MeHHeTcH 
OKpacKa paCTBOpa? C - 'Vi ~<U'.-/-1 ecr2J< t/f' ;f./t?.)( ~-<.0..( ~ ~ c. 

~~(2 (I o e d r£{7 to oa:t ,t:c:;t 

3atJ;auue 5 3 6aJIJia). 3arroJIHHTe Ta6JIHizy HH)I(e. 
PeaKIJ;IDI c cyJin<l>aToM PeaKIJ;IDI c pacTaopoM 

I1po6HpKa Me,l(H (+ HJIH -) JliOromi (+ HJIH -) Ymeao.n; 

A .f- - r"ftJ£(!J a 
B - + KP<M A.4,t 

c - - C-{l.,xa p ~ 3 ~ 

B pe3yJinTaTe ao3.n;e:H:cTBIDI aJID<l>a-aMHJia3bi Ha KpaxMaJI a rH.n;pOJIH3aTe Ha nepaniX CTa.n;IDIX npo.Qecca 
HaKaiiJIHBaiOTCH .n;eKCTPHHDI, KOTOpnie 3aTeM Me.n;JieHHO fH.ZJ:P01IH3YIQTCH aJin<l>a-aMHJia30H .l(O .n;H- H 
MOHOCaxapH.l(OB - fJIIOK03bl H MaJibT03bl. ):VicaxapH.ZJ:bl JTHM <l>epMeHTOM He paCilleiiiDIIOTCH. 

KpaxMaJI (243 Mr) pacrnopHJIH npH HarpeBaHHH B 10 MJI BO.l(DI H no.n;aeprJIH HCllepnbffiaiOilleMy 
rH.n;poJIH3Y aJID<l>a-aMHJia30H. K noJIYlleHHOMY rH.n;poJIH3ary .n;o6aaHJIH (a H36DITKe) pacTaopni NaOH H 



---

CuS04. CMecb IIpOKHIDITHJIH, B pe3yrri>TaTe qero o6pa30BaJIC.si KpaCHbiH OCa.,D;OK. Ero co6parrn, 
Bbicyrnnrrn H B3BecnJIH. Macca rrorryqeHHoro oca..n;Ka cocTaBHrra 144 Mr. CqnmeM, qTo peaKIJ;H.si rrpornrra 
IIOJIHOCTbiO. 

3aJJ:aHue 6 (1 6aJIJI). KaKHe rrpo,eyi<Thi rH,J:~;porrn3a KpaxMarra arrb<lJa-aMnrra3o:H MOryT rrpnHHMaTh 
yqacTH B peaKIJ;HH c cyrrn<PaToM Me,LUI? 

.th!J?-:J_q v ~.L-t 7"f.J:_t1 

,[{JI.si )l;aJibHeHillHX pacqeTOB BaM MOryT IIOHa.,D;06HTbC.si aTOMHbie MaCCbi HeKOTOpbiX 3JieMeHTOB: 
H- 1, C- 12, 0 -16, Na- 23, S- 32, K- 39, Cu- 64, I- 127, a TaiOKe MorreKyJI.sipHbie MaCCbi 
HeKOTOpbiX COe,ll;HHeHHH. 

3a}J;aHue 7 (1,5 6aJIJia). PaccqnTa:iiTe MorreKvJI.sipHbie Maccbi H BHecnTe pe3yrri>TaTbi B Ta6rrney: 

MorreKyJI.sipHa.si Macca 
frriOK03a IYCJ OJ~ 

~ "::> Marrn T03a t 9 ,. J 
~-------------------------4----~~~~~------~ 

OcTaToK rrriOK03hl B cocTaBe K axMarra It? f tl 

3a}J;aHHe 8 (5 6aJIJIOB). KaKOBO MOJI.sipHOe OTHOllieHHe rJIIOK03a:MaJibT03a B IIOJiyqeHHOM rn,n;pOJIH3aTe? 
(lie3 pac-.eTOB 3a}J;aHue He oneHHBaeTC.H! ) 

MoJI.HpHoe OTHomeHue rJIIDK03a:MaJibT03a = 1 : ----------

3a}J;aHue 9 (2,5 6aJIJia). KaKoBo BecoBoe OTHorneHne rJIIOK03a:MarrbT03a B rrorryqeHHOM rn.n;porrn3aTe? 
(lie3 pac-.eToB 3a}J;aHue He oneHHBaeTc.H! ) 

BecoBoe OTHomeHHe rJIIDK03a:MaJibT03a = 1 : ----------


