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11Toro: 

laJJ;auu.n npa~cru-.ecKoro rypa peruoua.r:ILHoro :nana XXXV BcepoccuiicKoii 
OJIHMDH8J);bl WKOJibHHKOB DO 6HOJIOI'HH. 2018-19 y-.. I'OJ);. 11 KJI8CC. 

~OPATOPHRNHOXHMHH 

HJJ;eHTHci»HKaiJ,H.H yr JICBOJ);OB 

Xoo pa6ombt. IJ;em,IO pa6on.1 smllileTC.SI n.n:eHTHqJHKa.QIDI rJIIOK03LI, caxapo3hi H Kpax:Mana. B 
mTaTHBax Ha Bamnx pa6otiHX MecTax Hax:OMTC.SI 3 npo6npKH (A, B H C), co.n:ep)l(an:J;He no 5 MJI 5% 
pacTBopoB yrrreBOJJ:OB, a TaK)I(e 2% pacTBop cyrrh<i>aTa Me.n:n, 6% pacTBop NaOH H pacTBop JliOroJI.SI 
(pacTBop h B KI). 0T6epHTe no 1 MJI pacTBopoB H3 npo6npoK A- C B qncThie n o6HpKH, .n:o6aBbTe B 
K~ no 0,5 MJI pacTBopa cyrrh<i>aTa Me.n:n H no MJI pacTnopa m:erroqn, Tm;aTeJibHO nepeMemaH:Te H 
HarpeifTe B TeqeHHe 3-5 MHHYT Ha KHIT.SIID;eH BO.ll:.SIHOH 6aHe. B OJJ:HOH H3 npo6HpOK Jl:OJI)I(eH BbiiiaCTb 
KpaCHbiH OCaJJ:OK. 

3aJJ;auue 1 (2 6a.r:IJia). KaKoe nem:ecTBO Bhma.n:aeT B oca.n:oK? 

f!M.;. 0 ( Ill~ ~ifrtl I 1 

3aJJ;auue 5 (3 6a.r:IJia). 3anorrHHTe Ta6rrHizy HH)I(e. 
Pea.KU;H.SI c cym,<i>aTOM Pea.KU;H.SI c pacTBopoM 

IIpo6npKa MeJJ:H ( + HJIH -) JliOrollil (+ HJIH -) Yrrreno.n: 

A + - Tllw~o._ 

B - + ifJN1N./v{ f'MA . 
c - - (!.OJ;< I'Ll/! £)4 C<-

I <.J 

B pe3yJihTaTe B03JJ:eifcTBH.SI anb<l>a-aMHJia3bi Ha Kpax:Marr B rn.n:porrH3aTe Ha nepBbiX CTaJJ:H.SIX npon:ecca 
HaKaiTJIHBaiOTC.SI .n:eKCrpHHbl, KOTOpbie 3aTeM Me.n:rreHHO rHJJ:pOJIH3yiOTC.SI am,<i>a-aMHJia30H .ll:O JJ:H- H 
MOHOCaxapHJJ:OB - rJIIOK03bl H MaJibT03bl. ,[VIcaxapH.ll:bl 3THM <l>epMeHTOM He pacm;enJI.SIIOTC.SI. 

KpaxMaJI (243 MI') paCTBOpHJIH npH HarpeBaHHH B 10 MJI BOJJ:bl H no.n:neprrrH HC'IepnbmaiOm;eMy 
rn.n:porrH3Y anh<l>a-aMHJia30H. K norry'leHHOMY rH.n:poJIH3ary .n:o6aBHJIH (n H36hrrKe) pacTBOpbi NaOH H 



CuS04. CMecb rrpoKHIUITHJIH, B pe3yJII>TaTe qero o6pa3oBancg KpacHiilli oca,n;oK. Ero co6paJIH, 

BbiCYIIIHJIH H B3BCCHJIH. Macca IIOJiyqeHHOrO OCa,z:J;Ka COCTaBHJia 144 Mr. C~TaeM, qTo pCaKIIHj! IIpOIIIJia 

IIOJIHOCTbiO. 

3atJ;aHue 6 (1 6aJIJI). Kai<He rrpo.zzyKThl rH)J;pOJIH3a KpaxMaJia am,<iJa-aMHJia3oii MOryT rrpHHHMaTh 

yqaCTHe B peaKIIHH C cyrrn<lJaTOM MC,ll;H? 

[/J~Ct j tP Cu#TffjO<.. 

,[{Jij! )l;aJibHCHIIIHX pacqeTOB BaM MOryT IIOHa,z:J;06HTbCji aTOMHhle MaCChl HCKOTOpbiX 3JICMCHTOB: 

H -1, C -12, 0-16, Na- 23, S- 32, K- 39, Cu- 64, I- 127, a TaiOKe MOJICKYJij!PHI>Ie Macchl 

HCKOTOpbiX COC,ll;HHCHHH. 

3 atJ;aHue 7 (15 6 ' 
) p aJIJia • e3yJThTaTbi B Ta6nHn;y: acC~TaHTC MOJieKyJij!pHbie MaCChl H BHCCHTe pc 

MorreKYJij!PHag Macca 

fmOK03a -1~0 
ManoT03a 3'11: 
OcTaToK rmoK03bi B cocTase KpaxMana -162 0 

3a)J;aHHe 8 (5 6aJIJIOB ). KaKOBO MOJij!pHOe OTHOIIICHHe rmoK03a:MaJThT03a B IIOJiyqCHHOM rH,ll;pOJIH3aTe? 

(lieJ ac-IeTOB 33)1;3HHe He OQeHHBaeTCH!) 

MoJIHpHoe OTHomeHue rJIJOKOJa:MaJILTOJa = 1: -""'~~~-"-'f___;.. ____ _ 
3atJ;aHHe 9 (2,5 6aJIJia). KaKOBO BCCOBOe OTHOIIICHHC rmoK03a:MaJThT03a B IIOJiyqCHHOM rH,ll;pOJIH3aTe? 

(lieJ pac-IeTOB 33)1;3HHe He OQ;eHHBaeTCH! ) 

PacqeT: 

-

Becosoe OTHomeHue rJIJOKOJa:MaJILTOJa = 1 : {2_ , ~J 
-~~~~~------
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JIIICT OTBETOB 

3a~auue 1. Tio,n:nHmHTe reMaTono3THqecKHe opraHLI A-B Ha pa3HbiX CTa,n:IDIX pa3BHTIDI 

qeJIOBeKa, a TaJOKe reHhl, 3KCnpeCCIDI KOTOpbiX COOTBeTCTByeT KpHBbiM 1-5. HeKOTOpbie KpHBbie 

COOTBeTCTB)'IOT ,lJ;BYM reHaM O,lJ;HOBpeMeHHO ( 4 6arrrra, no 0,5 3a KIDI<,ZzyiO npaBHJibH)'IO 
no,n:nHCb ). 

A li B 
Oprau ~/.{jiUC?ff f\IEGt r;: \"\b O) 

r.p!IC.HUu !L.OC.."Tb/U 
JUO?JI · ~.) / 

KpusaB 1 2 3 4 5 
reHLI NbZ · }l~);.'; 

Hb~ ._) 
t.~bF Nb~ 1 
H'Mi ·~B~ 

~ '0~ \ . H\l>~L 
J t;) r 

HbA·M~A \ · 
, Hl3A2 ~ H~~ ; 

U6A 2- · HbF · 
/ ) 

1--\\) D · i1bA2. 
C KaKOH H3HOJIOrHqecKOH a,z:(aTITai!Heif' CBjJ3aJIO a3JIH~e/reMOrJI06HHOB Me)I{)J: MaTe't blO H cl> p y p r c uevt/ . 't#W ,baw<,f ~~~ _r: 

~jffit#l~ U1/.f-Ur ~ .,~~~~~ 
2 ~ .P. (/(~~ 

3~auue 2. YKIDKHTe ~crro nonapHo pa3rrHqaJOIIJ,Hxcg H eoTH,n:OB Me)I()J:y vu;JrOfo?( ~ . 
nocrre.n;oaaTeJibHOCTj{MH Ha PHc. 2. (3 6arrrra, no 0,5 3a KIDI<,ZzyiO npaaHJibHO 3anorrHeHHyxov~ 
gqeifKy, He 3aTIOJIHjJHTe 3aJIHThle cepbiM gqeifKH) 

HBAJ HBB 
HBAJ I J l I 
HBB G I 

HBGJ ~3> !()) 10 f)] 
HBZ ..-{'2- / 1 ~ , 
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KaKoe H3 ,n:ayx .n;epeaLeB, I HJIH II, rryqme cooTBeTCTByeT HaH,n:eHHbiM pa3rrH~ Me)!Qzy ,/ .. P ~ 
nocrre.n;oaaTeJILHOCTjJMH H noqeMY? J c;-w:f(X..-U} 4 ~ H . 7. ~ . k -~ vl~ 

v 
, 

) / :J ~~ 

· 8U z NP.> · .., 1W ~ a ~rg::;)dlf~ 
HCJIO cepbiX npj{Moyro bHHKOB Ha HC.2 3 (1 6arrrr). ~~ 

liHcrro YHHKaJibHbiX MYTai!HH ,n:rrg Bbi6paHHoro BaMH .n;epeaa l s- (1 6arrrr) J ~ · 
CKOJibKO .n;epeaLeB B03MO)I(HO ,n:rrg 8 reHoB? 1~S 135' . 2_ (1 6arrrr) 

f3) 
3a~auue 3. Ce,n:LMag aMHHOKHcrroTa B HOpMarrbHOH B-uenH reMorrro6HHa- 1M1JT~ -
8M \,( -TC.. . (0,5 6arrrra), B cepnoBH,n:HoKJieTo~oif - vtf:.<d~ . (0,5 6arrrra) 

KaKHe .n;pyrHe aMHHOKHCJIOTbi B 3TOM noJIO)I(eHHH BCTPeqaJOTcg y .n:pyrHX HOpMaiTbHb!X u;eneif 

reMorrro6HHa? ~~.tl (1 6arrrr) 
Kame .n;pyrHe aMHHOK crroTLI MO)I(HO norryqHTb B 7 norro)l(eHHH c noMOIIJ,biO 3aMeHbi o.n;Horo 

J.-0@-U/ HYKJieOTH,n:a B KO,lJ;OHa GAG Ha KaKOH-TO .n;pyroif (yKIDKHTe 3aMeHbi)? ~" ap~ 

~~fMA{TCM!:UUdJ ~/ ~~OvJ ~a. 
I~ (3 6arrrra) 

C/ ilo"tJeMy MeTHOHHH, KO,n:HpyeMbiH CTapT-KO,lJ;OHOM KaK npaBHJIO He yqHTbmaeTcg B HYMepai!HH 

aMHHOKIICDOT nocne)lOBaTeDbHOCTH reMOrn06HHa? ~'!11M/ 'M"~' 
~~~~~,Jt;:14:~ 

lJ:aCTOTa aJI eJIH cepn H,ll;HOKJieTO~OCTH f() ~ /ki& ~, . 
)l;oiDI 6oJibHbiX cepnoBH,IJ;HoKJiem~oif aHeMHeif (1 6arrrr) 
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Pa6oqee MecTo ----
HToro: 11 3!> 6aJIJIOB 

3~auuB npaKTuqecKoro rypa peruouaJILuoro 3Tana XXXV BcepoccuilcKoil oJIHMnna,!J;bl 
mKOJILHHKOB no 6uoJioruu. 2018-19 yq. ro,!J;. 11 KJiacc 

«<lH3HOJIOriDI H MOP«<lOJIOriDI PACTEHHH 

06~aB ~eJIL: 113yqHTL aHaTOMO-Mop«iJonornqecKyro crpyKrypy H XHMHqecKH:H: cocTaB opraHoB 

pacTeHHH: SI6JIOHH (Malus domestica) HJIH aHBLI (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus) , rpaHaTa (Punica granatum), qag (Camellia sinensis); Hccne.n;oaan KaqecTBeHHLm 

COCTaB BTOpH~biX MeTa60JIHTOB ,D;aHHbiX paCTeHHH. 

060pYJlOB3HHe H 06'bCKTbl HCCJICliOBaHHB: IIJIO,D; SI6JIOKa HJIH aHBbl, illTaTHB C 6 rrpo6HpKa.MH, B 

KOTOpbiX HaxO,D;SITCSI BbiTSI)I(KH, rronyqeHHbie H3 pa3HbiX opraHOB CJie,D;yroiD:HX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qaif: (Camellia sinensis), rry3LipLKH c 

IIHIIeTKa.MH, B KOTOpbiX HaxO,D;SITCSI 1% feCi), 1% paCTBOp )l(eJiaTHHa, pa3,D;eJIO~aSI ,D;OCKa, HO)I(, 

TepKa, qamKH IIerpH. 

Xoll pa6oTLI: 
1. IJpH IIOMOID;H HO)I(a H3rOTOBLTe rrpO,D;OJibHbiH cpe3 IIJIO,D;a SI6JIOHH HJIH aHBbl, Bbi6paa )J;Jljl 

cpe3a QeHrpaJibHyiD qaCTb opraHa. 0,D;Hy IIOJIOBHHY IIJIO,D;a HCIIOJib3yHTe )J;Jljl 3KCIIepHMeHTa. C 

IIOMOID:biO TepKH HarpHTe 2~0 r Mj!KQTH IIJIO,D;a, IIOJiyqHB SI6JIO~biH HJIH aHBOBbiH roMoreHaT. 

Pa3,n;eJIHTe ero Ha .n;ae paaHLie qacTH. O.n;Hy H3 qacTe:H: rroMeCTHTe a qamKy IIerpH, cMemaii:Te c 

cyxHM IIOpOillKOM XJIOpH,D;a HarpHSI ( OKOJIO 2-3 r NaCl) H 6biCrpo rrepeMeillaHTe (pe3yJILTaT 

3aBHCHT OT CKOpOCTH H TID;aTeJILHOCTH BbiiiOJIHeHHSI!). BTopyro qacTb roMoreHaTa rrepeMeCTHTe BO 

BTopyro qamKy IIerpH. OcTaBLTe ,IJ;Jljl HHKy6aQHH a TeqeHHe 20-30 MHHyr. 

2. BHHMaTeJibHO paCCMOTPHTe IIpO,D;OJibHbiH cpe3 BTOpOH IIOJIOBHHbl IIJIO,D;a. 3apHCyHTe 

rrpo,n;OJILHLIH cpe3 B rrone )J;Jljl pHcynKa. CorrocTaBLTe CTPyKTYPhl QBeTKa H crpyKT)'phl SI6JioKa, 

KOTOphle H3 Hero pa3BHJIHCb, COe,D;HHHB yKa3aTeJij{MH TepMHHbl C BamHM pHCYHKOM H 

rrpe,D;JIO)I(eHHbiM pHCYHKOM QaeTKa. 

JleneCTOK e 

Pblllbl.le • 



3. Cpe,n:H BTOpH'IHbiX MeTa60JIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT ljleHOJibHbie 

COe,n:HHeHH.H, B COCTaB KOTOpbiX MO)I(eT BXO.ll:HTb KaK O.ll:HO ljleHOJibHOe KOJibno, TaK H 

HeCKOJibKO, a HeKOTOpbie .HBJUIIOTC.H IIOJIHMepaMH (IIOJIH!jleHOJibi). ,ZJ;JI.H 06Hapy)l(eHH.H 

ljleHOJibHbiX coe,n:HHeHHii MO)I(HO HCIIOJib30BaTh Ka"tJecrnemzyro peaKnHIO c F e3
+, B 

pe3yJibTaTe KOTOpOH o6pa3yroTC.H TeMHO-CHHHe, TeMHO-KpaCHbie H 6ypbie COe,n:HHeHH.H HJIH 

HX CMeCb. 

Y Bac Ha CTOJie B mTaTHBe HaxO,n:.HTC.H 6 rrpo6HpoK. Ka)l(.ll:oii rrape rrpo6HpoK rrpHCBOeH cBoii 

HOMep (1a H 16, 2a H 26, 3a H 36). B K~IX ,n:Byx rrpo6HpKax C O,n:HHaKOBbiM HOMepOM 

Haxo,n:HTC.H BbiT.H)I(Ka H3 o,n:Horo H Toro )l(e o6'beKTa. 

a) Bo3bMHTe rrpo6HpKy 1a. PaccMOTPHTe ee Ha rrpocB~T. Orrpe,n:eJIHTe nBeT H rrpo3pa'IHOCTb 

pacTBopa. Pe3yJibTaTbi BHeCHTe B Ta6JIHny. 

6) B rrpo6HpKy 1a .n:o6aBbTe FeCh. OTMeTbTe nBeT BbiT.H)I(KH IIOCJie .n:o6aBJieHH.H peareHTa. 

Pe3yJihTaTbi BHecHTe B m6JIHny. 

B) ,Zl;JI.H 06Hapy)l(eHH.H IIOJIH!jleHOJIOB C 60JibillHM KOJIH"tJeCTBOM 3BeHbeB B neiiH ,n:o6aBbTe B 

rrpo6HpKy 16 )l(eJiaTHH. IIpoHa6JIIO,n:aiiTe 3a H3MeHeHH.HMH. Pe3yJibTaTbi BHeCHTe B Ta6JIHny. 

r) IIoBTOpHTe IIYHKTbi a-Bc ocTaJibHbiMH rrpo6HpKaMH. 

EY).U>TE BHHMATEJihHhi! EcJIH Bbi omH6eTecb, HOBble rrpo6HpKH BaM He Bbl.ll:a,rzyT. 

IIepeqeuL ceMeii:cTB: 3oHTH'IHbie (CeJib,n:epeiiHble); CJIO)I(HOnBeTHhie (AcrpoBhie), qaHHbie 

(KaMeJIHeBble ), OpXAAHI:de (:Hrpi>ImtniKOBble ), ,ZJ;ep6eHHHKOBbie, P03onBeTHble (Po30Bhie ). 

llepeqeub ciJOPMYJI H Ha3BaHHH Be~eCTB- CM. CJie.n:yromyro crpaHHny. 

06'heKT fpaHaT qaii MopKOBb 

Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBo p~~- /f ()A) UA>il!- . f 3()(,A:I ~Pf,UU-f_ . + 
IJ;BeT HCXO,n:HOH BbiTIDKKH cf!L!ft«JG~ w~'TV1cM""trUA \ 

0PAif'J::E86VU 
~ ~ 

IIp03pa'IHOCTb Hcxo,n:Hoii npD.)JicxAU6UI n po6prYi JUUf · Ht.nPD6PA f::(}fbll 
BbiT.H)I(KH Ot'L ~z._ /vl 'dr i1 Jt U1;1 -

IJ;BeT BbiT.H)I(KH IIOCJie ~rw- ~~- T~-~ 
.n:o6aBJieHH.H FeCI) ~~- 11-<J~t/vt( IV(}~ 

(rrpo6bi c 6YKBoii a) - ql -

I13MeHeHH.H IIOCJie He.l ~.vU-e.~ - 3 Jr(;(X..~ e;Uttf/ ~ 
.n:o6aBJieHH.H)I(eJiaTHHa vvoFARqu.eM · notFMfueu. 

(rrpo6bi c 6YKBoii 6) ~ f~rt~o~k -
&, 2. 

HaJIH"tJHe ljleHOJibHbiX 
coe,zuiHeHHH (rrocTaBbTe ·-t- -t «+» HJIH «-») -- - ~z_. -

HMH"tJHerroJIH!jleHOJibHbiX 

COe,n:HHeHHH (IIOCTaBbTe + -- t'_,Z--«+» HJIH «-») -
lliH!jlp Ha3BaHH.H 

ljleHOJibHoro coe,n:HHeHH.H. r[ ~ EcJIH peaKnH.H -
orpHnaTeJibHa, rrocTaBbTe azr --«-». 

llimpp «PopMyJihi 

Cl / r coe,n:HHeHH.H - tlJZ) 
I 
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~(- 6l t . 
CrrHcoK coeiiHHeHHif: a) KaTexftk, 6) IIY6HJII:.HI:.Ie BellleCTBa, B) ~-KapoTHH 
<l>opMyJibi COeiiHHeHHH: 

OH 

CH3 CH3 

........................ """ ...... """ 
CH3 

OH 

HO 
OH 

4. HH)I(e rrpeiiCTaBJieH IIJIOII rpaHaTa B pa3pe3e. KaKaK H3 CTpYKTYP coiiep)I(HT 

MaKCHMaJibHOe KOJIH"tJecrno JIHMOHHOH KHCJIOTI:.I? llorre llllil OTBeTa: I ~· I. 06BeiiHTe B Kpy)I(OK -f
Ha3BaHHe :noif CTp)'Krypw: i) 3K30Kaprr; ii) 3HllOKaprr; iii) "tJaiiieJIHCTHK; iv) CeMeHHaK KO~a; 

v) CeiiTa (rreperopOIIKa IIJIOIIa); vi) "tJaiiieJIHCTHK, OCTaiOIIIHHCB: IIpH IIJIOIIax;$ Me30Kaprr; 
viii) IIJIOllOHO)I(Ka. -

6 

5. OTMeTI:.Te H3MeHeHHe ~BeTa roMoreHaToB rrrro,n;a B:6JIOHH HJIH aHBbi rrocrre 20--30-MHHYTHO:H: 

HHKy6~HH B Ta6JIH~e. 

l..leeT roMoreHaTa 
of)r 

)cL) 

I13MeHeHHe OKpaCKH roMoreHaTa 6e3 ,n;o6aaneHHB: NaCl rrpoHcxo,n;HT B cne,n;cTBHe ,n;e:H:cTBHB: 

(o6Be,li;HTe B Kpy)I(OK IIpaBHJibHhlH OTBeT): a) pH6yJI0306HC$oc$aTKap60KCHJia3b:rfOKCH-

reHa3bi; 6) IIOJIH$eHOJIOKCH,ll;a3bi; B) KaTaJia3bi; r) aCKOp6arnepOKCH,ll;a3hl; (@ ....--
2+ 3+ 

He$epMeHTaTHB-HOrO OKHCJieHHB: KHCJIOpO,li;OM B03,n;yxa HOHOB Fe ,li;O Fe . 


