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3~aHHB npa~cru-qecKoro rypa peruoHaJILHoro :lTana XXXV BcepoccuiicKoii OJIHMnua.r.LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 Y"'~· ro.z:.. 11 KJiacc 

«DH3HOJIOriDI H MOP«DOJIOriDI PACTEHHH 

06"-aB ~eJIL: l13)"'HTb aHaTOMO-Mop4JonornqecKyro CTPYKTYPY H XIIMIIqecm:H: cocTaB opraHoB 

pacTeHIIH: .H6JIOHII (Malus domestica) 111111 aHBbi (Cydonia oblonga), MOpKOBII (Daucus carota 
subsp.sativus), rpaHam (Punica granatum), qag (Camellia sinensis); IICCJie,D;OBaTh KaqecTBeHHbm 

COCTaB BTOpll"l!HbiX MeTa60JIIITOB ,D;aHHbiX pacTeHIIH. 

06opy.Z:.OBaHUe H 06'bCicrbl HCCJICllOBaHUB: IIJIO)J; .H6JIOKa 111111 aHBbl, IIITaTHB C 6 IIp0611pKaMII, B 

KOTOpbiX HaxO,D;.HTC.H BbiT.H)I(I(ll, IIOJI)"leHHbie 113 pa3HbiX opraHOB CJie,D;YJOIIIIIX paCTeHIIH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), -qaif (Camellia sinensis), rry3LipbKH c 

IIIIIIeTKaMII, B KOTOpbiX HaxO,D;.HTC.H 1% FeCh, 1% paCTBOp )l(eJiaTHHa, pa3,D;eJIO"l!Ha.H ,D;OCKa, HO)I(, 

TepKa, qamm IleTPII. 

Xo.z:. pa6oTLI: 
1. Ilp11 IIOMOIIIII HO)I(a 113rOTOBbTe rrpO,D;OJibHhlH cpe3 IIJIO,D;a .H6JIOHII IIJIH aHBbl, Bbi6paB )J;JI.H 

cpe3a U:eHTPaJibHYJO qacTb opraHa. O,D;ey IIOJIOBIIHY IIJIO,D;a IICIIOJib3yHTe )J;JI.H 3KCIIep11MeHTa. C 

IIOMOIIIblO TepKH HaTPIITe 20-40 r M.HKOTII IIJIO,D;a, IIOJI)"'HB .H6JIO"l!HbiH 111111 aHBOBbiH roMoreHaT. 

Pa3,D;eJIIITe ero Ha ,D;Be paBHhle qacTII. O,D;HY 113 qacTe:H: rroMeCTIITe B qamKy IleTPII, cMemaiiTe c 

cyxiiM rropomKOM XJIOpii,D;a HaTPH.H ( OKOJIO 2-3 r NaCl) II 6biCTPO rrepeMeiiiaHTe (pe3yJibTaT 

3aBIICIIT OT CKOpOCTH II TIIIaTeJibHOCTII BbiiiOJIHeHH.H!). BTopyro qacTb roMoreHaTa rrepeMeCTIITe BO 

BTopyro qamKy IleTPII. OcTaBbTe ,D;JI.H 11Hey6au:1111 B TeqeHIIe 20-30 MIIHYT. 

2. BHIIMaTeJibHO paCCMOTPIITe rrpO,D;OJibHhlH cpe3 BTOpOH IIOJIOBIIHbl IIJIO,D;a. 3ap11CYHTe 

rrpo,D;OJibHbiH cpe3 B none ,D;JI.H p11CYHKa. CorrocTaBbTe CTPyKTYPLI u:aeTKa 11 CTPyKTYPbi .H6JioKa, 

KOTop»Ie 113 Hero pa3BIIJIIICb, coe,D;IIHIIB yKa3aTeJI.HMII TepMIIHbi c Bam11M p11cyHKOM 11 

rrpe,D;JIO)I(eHHbiM p11CYHKOM U:BeTKa. 
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3. Cpe,IJ;H BTOpH'IHbiX MeTa60JIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT !l>eHOJihHI>Ie 

COe,IJ;HHeHHji, B COCTaB KOTOphiX MO)I(eT BXO)J;HTh KaK O)J;HO !l>eHOJihHOe KOJihU:O, TaK H 

HeCKOJihKO, a HeKOTOpble j{BJUIIOTCj{ ITOJIHMepaMH (noJIH!l>eHOJibl). }J;Jlj{ 06Hapy)l(eHHj{ 

!l>eHOJII>HI>IX coe,IJ;HHeHHii MO)I(HO HCIT01Ih30BaTh KaqecrneHHYJO peaKu:mo c F e3
+, B 

pe3yJII>TaTe KOTOpOH o6pa3YJOTCji TeMHO-CHHHe, TeMHO-KpaCHI>Ie H 6yp1>1e COe,IJ;HHeHHj{ HJIH 
HX CMeCh. 

Y Bac Ha cTOrre B mTaTHBe HaxO,IJ;UCji 6 npo6HpoK. Ka)I()J;oii nape npo6HpoK npHcBoeH CBOH 

HOMep (la H 16, 2a H 26, 3a H 36). B K~ ,IJ;Byx npo6HpKax C O)J;HHaKOBhiM HOMepOM 
Haxo,IJ;HTCj{ BhJTj{)I(Ka H3 O,IJ;Horo H Toro )l(e o6neKTa. 

a) Bo3bMHTe npo6Hpey la. PaccMOTPHTe ee Ha npocBeT. Onpe,IJ;eJIHTe U:BeT H np03pa'IHOCTh 

pacTBopa. Pe3y1IhTaTbl BHeCHTe B Ta6rrHu:y. 

6) B npo6Hpey la ,IJ;o6aBI>Te FeCh OTMeTI>Te u:BeT BhiTj{)I(KH nocrre ,IJ;o6aBrreHHj{ peareHTa. 

Pe3yrr~>TaThl BHeCHTe B m6rrHu:y. 

B) }J;Jlj{ 06Hapy)l(eHHj{ ITOJIH!l>eHOJIOB C 60JihillHM KOJIH'IeCTBOM 3BeHI>eB B u:enH ,IJ;06aBI>Te B 

npo6HpKy 16 )l(eJiaTHH. I1poHa6mo,IJ;aiiTe 3a H3MeHeHHj{MH. Pe3yrr~>TaThl BHeCHTe B m6rrHu:y. 

r) J10BTOpHTe nyHKThl a-B C OCTaJII>HhiMH npo6HpKaMH. 

EY,lJ;hTE BHHMATEJibHhi! EcrrH BM omH6eTeci>, HOBble npo6HpKH BaM He Bhi)J;a,IJ;yT. 

IIepeqenL ceMencTB: 3oHTH'IHI>Ie (Cerri>,IJ;epeiiHMe); Crro)I(HOU:BeTHble (AcTPOBhle), llaiiHble 

(KaMerrHeBble ), OpxH,IJ;HI>Ie (..HTPhiiiiHHKOBhle ), ,lJ;ep6eHHHKOBhle, Po30U:BeTHhle {Po30Bhle ). 

IIepeqeuL fl»opM)'JI u ua3Bauuu Be~ecTB- eM. crre,IJ;yro:u:zyro CTPaHHU:y. 

06'beKT fpaHaT llaH: MopKOBI> 
Punica granatum Camellia sinensis Daucus carota 

CeMeHCTBO fo~- Yg.JJ!llfle -f 30~ff!U;l?f vnJ.. 
QBeT HCXO,IJ;HOH BhJTji)I(KH PMfMr~~ ?UM/!J.n I OjJM2o_;;? ~f r 

J1p03pa'IHOCTh HCXO,IJ;HOH fUJJt(f/tfv'Ji/82-~ WJ~~~:u }tV JJJUJ n Jd.I/J 

BbiTj{)I(KH 91 '1~0' =-
QBeT BhiTj!)I(KH nocrre 

91/dJ~ 41)/ OJ SS P )IINJ--~ 
,IJ;06aBrreHHj{ FeCi) 

(npo6M c 6yKBoii a) llJ'frk/ ~(_ -

l13MeHeHHj{ nocrre - ~o/; ua,uR-JU-T-t;f '[~M :;, -= -
,IJ;o6aBrreHHj{)l(eJiaTHHa 

jj~n,lz1v, b~ ;auF 
(npo6hl c 6yKBoii 6) ~~ 

vtaf~ qz_ qz.... 

HaJIH'!He !l>eH01IhHhiX 

+ COe,IJ;HHeHHH (nOCTaBI>Te ~ + «+» HJIH «-») - c;z. -

HarrH'!He norrH!l>eH01IhHI>IX 

+ -coe,IJ;HHeHHH (nocTaBI>Te -
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IliHIPP Ha3BaHHj{ 
!l>eHOJihHoro coe,IJ;HHeHHj{. 0- ,f EcJIH peaKU:Hj{ -
OTPHU:aTeJII>Ha,nocTaBI>Te - tJ. z. s- tJ :;-
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CrrHcoK coe.llHHeHHii: a) KaTexHH, 6) .llY6HJibHbie BemecTBa, B) P-KapoTHH 

<l>OpMyJibl COe,llHHeHHH: 

OH 

OH 

HO 
OH 

HO OHHO OH (). OH 

4. HmKe rrpe,llCTaBJieH IIJIO.ll rpaHaTa B pa3pe3e. KaKaJI H3 CTPYKTYP co,llep)I(HT 

MaKCHMaJibHOe KOJIH"tJeCTBO JIHMOHHOH KHCJIOTbi? IJoJie ,llllil OTBeTa: rn. 06Be,llHTe B Kpy)I(OK t 
Ha3BaHHe 3Toii CTPYKTYPhi: i) 3K30Kaprr; ii) 3H,llOKaprr; iii) "tJameJIHCTHK; iv) ceMeHHaJI KO)I(Jpa; 

v) CeiiTa (rreperopO,llKa IIJIO,lla); vi) "tJameJIHCTHK, OCTaiOIIIHHCjl IIpH IIJIO,llax; ® Me30Kaprr; -

viii) IIJIO,llOHO)I(I(a. 

0 (;t;_ 
\ 

6 

5. 0TMeTbTe H3MeHeHHe ~BeTa roMoreHaTOB IIJIO,lla j16JIOHH HJIH aHBbl IIOCJie 20--30-MHHJTHOH 

HHKy6a.u;HH B Ta6JIH~e. 

0 

Sea A06aeneHMJ1 NaCI npM A06aeneHMM NaCI 

~t ~/;~ UeeT roMoreHaTa ;;:;;,;-r--0 ; j,(<Y.o 'f ~Jf + 
ll3MeHeHHe OKpaCKH roMoreHaTa 6e3 ,ll06aBJieHlfjl NaCl IIpOHCXO,llHT B CJie,llCTBHe ,lleHCTBlfjl 

( 06Be,llHTe B Kpy)I(OK IIpaBHJibHbiH OTBeT): a) pH6yJI0306HccpoccpaTKap6oKCHJia3b:r/ OKCH-

reHa3bi; 6) IIOJIHcpeHOJIOKCH,lla3bi; B) KaTaJia3bi; r) aCKOp6aTrrepOKCH,lla3bi; fiJ:\1 
2+ 3+ \.Y 

HecpepMeHTaTHB-HOrO OKHCJieHlfjl KHCJIOpO,llOM B03,llyXa HOHOB Fe ,llO Fe . 

06'bjiCHHTe ,lleiicTBHe NaCl B ,llaHHOM 3KcrrepHMeHTe: _____________ _ 



o,{ 

lll:mpp 5\\-09 
JIHCT OTBETOB 

3a.z.auue 1. IIo,WIHIDHTe reMaTorro3THl:JecKHe opra.Hhi A-B Ha pa3HbiX CTa,rouiX pa3BHTIDI 
'lerroBeKa, a TaiOKe reHhl, 3KcrrpecciDI KOTOpbiX coorneTcrnyeT KpHBbiM 1-5. HeKoTopbie KpHBhie 
COOTBeTCTB)'IOT ,D;BYM reHaM O)l;HOBpeMeHHO ( 4 6arrrra, 110 0,5 3a KIDK,JzyiO IIpaBHJibHYJO 
IIO)l;IIHCb). 

A Ji B 
Oprau 1 3 F 

Kpusa.H 1 2 3 4 5 
reubl ~ Ma.,-11., eftlA a.~ 1.( !-'(~ ~Q._ v. Jl<i ~~~~ OAb~o._ - J-iP.>JJ 

eu~ t\€f. ~~ I-\~ p- vefU:- ~~ 
(),')'" ~e_V\,LL 

~ ~ ~ _L~ C KaKOH cpH3HOJIOrH'leCKOH a,D;aiiTaiJ;HeH CB}I3a.HO pa3JIH1:Jlle reMOrJI06HHOB Me)I()J;y MaTepbiO H 

IIJIO)l;OM? -------------------------------------------------------------

----------------------------------------------------- (16arrrr) 

3a.z.auue 2. YKIDKHTe l:JHCJIO rrorrapHo pa3JIH'laJO~Hxcg HYKJieOTH,D;OB Me)I()J;y 
rrocrre.n;oaaTeJibHOCTjJ:MH Ha PRe. 2. (3 6arrrra, no 0,5 3a KIDK,JzyiO rrpaaHJibHO 3arrorrHeHHYJO 
jll:JeHKy, He 3aiiOJIHjJ:HTe 3aJIHTbie cepbiM Sl:JeHKH) 

HBAJ . HBB HBGJ 
HBAJ I I I 

HBB b I I 

HBGJ 
~ 6 I 

HBZ .9 f 9 
KaKoe H3 .n;ayx .n;epeabeB, I HJIH II, JI)"'!!!e cooTBeTCTByeT HaH:,n;eHHbiM pa3JIH1:JIIjl:M Me)I()J;y 
rrocrre.n;oaaTerrbHOCTjJ:MH 11 rrol:JeMY? I . f'.A. · q~- ~~~ f/13 2:- ,u£U U£ -

I 

qHcrro cepbiX rrpgMoyrorrbHHKOB Ha PHc.2 (1 6arrrr). ·v 
~crro YHHKaJibHbiX MYTa:uliH )l;JijJ: Bbi6paHHoro BaMH .n;epeaa --r r() (1 6arrrr) 
CKOJibKO .n;epeBbeB B03MO:>KHO )l;JijJ: 8 reHoa? 13 513f d (1 6arrrr) 

]IIJlaHHO 3, CeiU>Mall IIMHHOKHCnora B HOpMWThHOft ~-l\Ollll reMorno611Ha- u ~0 J 
/UA-~ (0,5 6arrrra), B cepiiOBH)l;HOKJieTOl:JHOH- ia.Atuf _ (0,5 6arrrra) 
Kai<He ,D;pyrHe aMHHOKHCJIOTbl B 3TOM IIOJIOJKeHHH BCTpe'laJOTCg y .n;pyrHX HOpMaJibHbiX uerreH: 
reMorrro6HHa7 (1 6arrrr) 
Kai<He .n;pyrHe aMHHOKHCJIOTbi MO:>KHO IIOJJYl:JHTb B 7 rrorro)l{eHHH c rroMo~bJO 3aMeHbi o.n;Horo 

~eoTH,n;a B Ko,n;oHa GAG Ha KaKOH-TO .n;pyroH: (yKIDKHTe 3aMeHb1)? 

( r;AG ~ SC(;,) - aACUGW1 · ( Gl) G ~'GAT - aeMt, 
GfiG .-:T GGG) - .-z~ ~ (3 6arrrra) 

IIol:JeMy MeTHOHHH, KO.n;HpyeMbiH: cTapT-KO,D;OHOM KaK rrpasHrro He Yl:JHThmaeTcg B HYMepa:u;HH 

aMHHOKHCJIOT rrocrre.n;oaaTerrhHOCTH reMorrro6HHa7 ______________________________ _ 

___________________________________________________ (16arrrr) 

qaCTOTa arrrreJIH cepiiOBH,D;HOKJieTOl:JHOCTH _________ (}..,L_/ -:-2_:-------------------- ( 1 6arrrr ). 

,[(oAA 6oJibHbiX ceprrOBH,D;HOKJieTOl:JHOH a.HeMHeH (2 (L (1 6arrrr) 
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---------------------------- lllmpp b II - 09 
Pa6oqee MecTo ---------

Jlhoro: 

3a~aHHH npaKTH"IecKoro rypa peruouaJILHoro JTana XXXV BcepoccuncKon 
OJIHMDH3~bl WKOJILHHKOB DO 6HOJIOI'HH. 2018-19 yq. I'O~. 11 KJI3CC. 

~NOPATOPHRNHOXHMHH 

~eHTHci»HKanHH yr JICBO~OB 

Xoo pa6ombt. "QenbiO pa6oTbi j{BIDieTcg H.n;eHTHqm:Kau;IDI rJIIOK03bi, caxapo3bi H Kpa.xMana. B 

IIITaTHBax Ha BaiiiHX pa6oYIHX MecTax HaxOMTCjl 3 rrpo6HpKH (A, B H C), co.n;ep)l(a.m;He no 5 MJI 5% 
pacTBopoB ymeBo.n;oB, a TaK)I(e 2% pacTBop cynh<Pam Me.n;H, 6% pacTBOp NaOH H pacTBop JIIOroiDI 

(pacTBop h B KI). 0T6epHTe no 1 MJI pacTBopoB H3 rrpo6HpoK A - C B 'IHCTbie rrpo6HpKH, .n;o6aBbTe B 

K~IO ITO 0,5 MJI paCTBOpa CYJib<PaTa Me,[(H H ITO 1 MJI paCTBOpa ID;eJIO'lll, TID;aTeJibHO rrepeMeiiiaifTe H 

Harpe:ii:Te B Te"tleHHe 3-5 MHHYT Ha mrrgm;e:H: BOMHOH 6aHe. B O)J;HOH H3 rrpo6HpOK )J;OJI)I(eH BbiiiaCTb 

KpaCHLIH OCa,[(OK. 

3a~auue 5 '3 6aJIJia). 3arroJIHHTe Ta6nmzy HH)I(e. 

PeaKIJ;IDI c cynb<PaToM PeaKIJ;IDI c pacTBopoM 

IIpo6HpKa Me)J;H (+ HJIH -) JIIOroiDI (+ HJIH -) YmeBo.n; 

A + - 1Af0 !CO~~ iJ. 
B - + ~~Y!UO.A 
c - - ~¥apJA(,L. 

...... 

B pe3yJibTaTe B03,[(eHCTBIDI aJib<Pa-aMHJia3bl Ha KpaxMan B fH.n;pOJIH3aTe Ha rrepBbiX CTa,[(HjJ:X rrpOIIeCca 

HaKaiiJIHBaiOTCjl .n;eKCTpHHbl, KOTOpbie 3aTeM Me.n;JieHHO fH)J;pOJIH3yiOTCjl aJib<Pa-aMHJia30H ,[(0 )J;H- H 

MOHOCaxapH)J;OB - rJIIOK03bl H MaJibT03bl. ,[(HcaxapH)J;bl 3THM <PepMeHTOM He pacm;eiiJijiiQTCjl. 

KpaXM3JI (243 MI') paCTBOpHJIH IIpH HarpeBaHHH B 10 MJI BO)J;bl H IIO.n;BepmH HC"tiepiiblliaiOID;eMy 

rH.n;ponH3Y anh<Pa-aMHJia30H. K rrony-qeHHOMY rH.n;poJIH3azy .n;o6aBHJIH (B H36biTKe) pacTBOpbi NaOH H 



' * CuS04. CMeCh npoKHIDITHJIH, B pe3yJihTaTe 'lero o6pa30BaJICjJ: KpaCHhlli oca..n;oK. Ero co6panH, 

BhicymHJIH H B3BeCHJIH. Macca noJIY'leHHoro oca..n;Ka cocTaBHJia 144 Mr. CllHTaeM, 'ITO pea.KIJ;Hj! npomJia 

llOJIHOCThiO. 

3aJ].auue 6 (1 6am1). KaKHe npo.zzyKThi rH,ll;pOJIH3a KpaxMana aJib<Pa-aMHJia30H MOrYT npHHHMaTh 

~ Y'laCTHe B pea.KU;HH C CYJih<!>aTOM Me,ZJ;H? 

r; J'":> ~/lH)f(OJCL 

,D,Jlj{ ,ZJ;aJihHeiimHx pac'leToB BaM MoryT noHa..n;o6HThCjJ: aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

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

HeKOTOphiX COe,ZJ;HHeHHH. 

3 aJ].auue 7 (15 6 ' 
) p aJIJia . e3yJihTaThi B Ta6JIHuy: aCC'lHTaHTe MOJieK JljJ:pHhie MaCChi H BHeCHTe pc 

MoJieKyJijJ:pHM Macca 

fJIIOK03a \80 
MaJihT03a .34Y 
OcTaToK rJIIOK03hi B cocTaBe KpaxMana 1\0 

3aJ].auue 8 (5 6aJIJIOB). KaKoBo MOJijJ:pHoe OTHomeHHe rJIIOK03a:MaJibT03a B noJlYlleHHOM rH,D;pOJIH3aTe? 

(6e1 acqeTOB 1a.z.auue ue oQeuusaeTcB!) 

Pac'leT: d~~~ 
~) l<j.M.IilfV! [f ~f) ; .,._ /(- ~/1 () + tu<M 7V~ 
.iv) f._-CAiO + ;Ltf2.M'l()/rR of ~JiaOHf UISOv -::::: :{-WtJflf;f;UV0f'OJ'Q 

7 CuOf! -1;1/Q2 SO" 

~ lud2/l ~ eu")_ c r1- flz_C 

M (tu-vO) ~It; I( !IAA- ~ q !Lfl( 7- M I Cu?-0) :)_ /lf f-/6 ~ !Iff! -z-/l-lOA-6 

!t(tw~o) ~ (},001'~ 
/flY /A- ( ~ ()11) =- 0 00 2 UDJ~ V7 

fv ( frtHO )'2._ ~ 00 2 ~~ 

~bTOJ a_ ~ f( ~k/iJ-lil;f~ 
t-1( /{ - CM 9) ~ _!_ 

?S? ;L/I,a;~~ 2 ~MY~"'::. 

h ( !UR.M~) ,(_ ·-
MoJIBpuoe oTuomeuue rJIIoKo3a:MaJibT03a = 1: ___:;£,.lll::;... ______ _ 

3aJJ.anue 9 (2,5 6aJIJia). KaKoBo BecoBoe OTHomeHHe rJIIOK03a:MaJihT03a B ITOJIY'leHHOM rH,D;pOJIH3aTe? 

(Jie3 acqeTOB 33JJ.3HHC HC OI(CHHB3CTCB!) 

Pac'leT: 

~n-- (!-VIto) ;< N /1(-mo) · h-/~-Cito) ?_ 

M ( ~tv;jln} "' ;u, (/-~ ¥aY~ -
fz1 ((( -tft{)) 

/11 ( tU/lMI~tJ 

1~0· c;atJ,Zuco~ 7_ C/36,_. 
~(;e ~ &~-o) :z Jl6';(1 ~'-1 -z... 

---
Becosoe oTuomeuue rJIIoKo3a:MaJibT03a = 1 : _:ya __ ~------ < 


