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3a.z:.auuH npaKTH'IecKoro rypa peruouaJILuoro :nana XXXV BcepoccuifcKoif oJiuMnua,.LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 Y'~· ro.z:.. 11 KJiacc 

cDH3HOJIOriDI H MOP«DOJIOriDI PACTEHHH 

06~aH IICJIL: 113)'"lJ:RTb aHaTOMO-Mop<Porrorn"lleCK)'lO CTpYKT)'py R XHMH"l!eCKRH COCTaB opraHOB 

pacTeHu:ii: .s~6JIOHR (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBR (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), "liM (Camellia sinensis); u:ccrre.n;oBaTh Ka"tJ:eCTBeHHbrn 

COCTaB BTOpH"l!HbiX MeTa60JIHTOB )J;aHHbiX paCTeHRH. 

06opyllOBauue H 06'hCKTbl HCCJICl{OBaHUH: IIJIO)J; .si6JIOKa RJIR aHBbl, illTaTHB C 6 IIp06RpKaMR, B 

KOTOpbiX HaxO,n;.siTC.si BbiT.sJ:)I(KR, IIOJiy-qeHHble H3 pa3HbiX opraHOB CJie.D:)'IOIIJ;HX pacTeHRH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), "l!aH (Camellia sinensis), rry3blpbKR c 

IIHIIeTKaMH, B KOTOpbiX HaxO,D;.siTC.si 1% feCi), 1% paCTBOp )KeJiaTHHa, pa3,n;eJIO"l!HM ,D;OCKa, HO)K, 

TepKa, "llaiiiKH lleTpu:. 

Xoll pa6oTLI: 
1. ilpR IIOMOIIJ;R HO)Ka R3rOTOBbTe IIpO,D;OJibHbiH cpe3 IIJIO,D;a .si6JIOHR HJIR aHBbl, Bb16pas )J;JI.si 

cpe3a U:eHTpaJibH)'IO "tJ:aCTb opraHa. O,n;ey IIOJIOBRHY IIJIO,D;a HCIIOJib3yHTe )J;JI.si 3KCIIepHMeHTa. C 

IIOMOIIJ;biO TepKR HaTpHTe 20-40 r M.siKOTR IIJIO,D;a, IIOJiy-qHB .si6JIO"l!HbiH RJIR aHBOBbiH rOMOreHaT. 

Pa3,n;erru:Te ero Ha ,n;Be pasHbie -qacTR. O,n;Hy H3 -qacTeii rroMeCTRTe B "tJ:amKy lleTpR, CMemaii:Te c 

cyxu:M rropomKoM xrropH,n;a HaTpH.si (oKorro 2-3 r NaCl) u: 6DICTpO rrepeMemaii:Te (pe3yJIDTaT 

3a.BHCHT OT CKOpOCTH R TIIJ;aTeJibHOCTR BbillOJIHeHH.si!). BTOp)'IO "tJ:aCTh rOMOreHaTa rrepeMeCTHTe BO 

BTOp)'IO "llamKY ileTpR. 0CTa.BbTe ,D;JI.si HHKy6au:u:H B Te"l!eHRe 20-30 MRHYT. 

2. BHHMaTeJibHO paCCMOTpRTe IIpO,D;OJibHbiH cpe3 BTOpOH IIOJIOBHHbl IIJIO,D;a. 3apu:cyifTe 

IIpO,D;OJibHbiH cpe3 B IIOJie ,D;JI.si pRCYHKa. COIIOCTa.BbTe CTpyKT)'Pbl U:BeTKa R CTpyKT)'pbl .si6JIOKa, 

KOTOpbie H3 Hero pa3BRJIRCb, COe,D;HHHB yKa3aTeJI.siMR TepMRHbl C BamHM pHCyHKOM R 

rrpe,D;JIO)KeHHbiM pRCYHKOM U:BeTKa. 

e 3H.QOKapn 



3. Cpe,nH BTOpWIHbiX MeTa60JIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT cpeHOJibHbie 

COe,llHHeHHB:, B COCTaB KOTOpbiX MO)I(eT BXO,llHTb KaK O,llHO cpeHOJibHOe KOJibiJ;O, TaK H 

HeCKOJibKO, a HeKOTOpbie B:BilliiOTCB: IIOJIHMepaMH (IIOJIHcpeHOJibi). .nJIB: 06Hapy)l(eHHB: 
,t,. v F 3+ '±'eHOJibHbiX COe,nHHeHHH MO)I(HO HCIIOJib30BaTb KaqecTBeHHyiO peaKD;HIO C e , B 

pe3yJibTaTe KOTOpOH 06pa3yiOTCB: TeMHO-CHHHe, TeMHO-KpaCHble H 6ypbie COe,nHHeHHB: HJIH 

HX CMeCb. 

Y Bac Ha CTOJie B mTaTHBe HaxO,nB:TCB: 6 rrpo6HpoK. K~o:H: rrape rrpo6HpoK rrpHcaoeH cao:H: 

HOMep (la H 16, 2a H 26, 3a H 36). B K~IX ,nayx rrpo6HpKax C O,llHHaKOBbiM HOMepOM 

HaxO,nHTCB: BbiTB:)I(Ka H3 o,nHoro H Toro )l(e o6'beKTa. 

a) Bo3bMHTe rrpo6HpKy la. PaccMOTpHTe ee Ha rrpocaer. Orrpe,neJIHTe :u;aeT H rrpo3pa~ocTb 

pacTaopa. Pe3yJibTaTbi BHeCHTe a Ta6nH:u;y. 

6) B rrpo6HpKy la ,no6aabTe FeCh OTMeTbTe :u;aeT BbiTB:)I(KH rrocne ,no6aaneHHB: peareHTa. 

Pe3yJibTaTbi BHeCHTe a Ta6nH:u;y. 

B) .nJIB: 06Hapy)l(eHHB: IIOJIHcpeHOJIOB C 60JibillHM KOJIHqecTBOM 3BeHbeB B IJ;eiiH ,no6aBbTe B 

rrpo6HpKy 16 )l(eJiaTHH. TipoHa6mo,na:H:Te 3a H3MeHeHHB:MH. Pe3yJibTaTbi BHeCHTe a Ta6nH:u;y. 

r) fiOBTOpHTe IIYHKTbl a-BC OCTaJibHbiMH rrpo6HpKaMH. 

EY,n:bTE BHHMATEJibHbl! EcJIH Bbi omH6eTecb, HOBble rrpo6HpKH BaM He Bhl,na_nyT. 

llepe"JeHL ceMeilcTB: 3oHTH~bie (CeJib,nepe:H:Hbie); CJio)I(Ho:u;aernbie (Acrpoahle), lla:H:Hhle 

(KaMeJIHeBbie ), OpxH,nHbie (.51TpbimHHKOBhle ), ,nep6eHHHKOBhle, Po3o:u;aeTHbie (Po30Bbie ). 

llepeiJCHb cJiopM)'JI H Ha3BaHHH Be~eCTB- CM. CJie,nyroiiJ;yiO CTpaHHIJ;y. 

06'heKT fpaHaT lla:H: MopKOBb 

Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBO ~rcw- 11Jat/{Jj(£, -+ /~ 

l.J,BeT HCXO,nHOH BbiTB:)I(KH #~ ~~-utmu1 ~ 
flp03pa~OCTb HCXO,llHOH JWJf!Ftfo~ •Jt#t~t ~~ BbiTB:)I(KH 

l.J,BeT BbiTB:)I(KH IIOCJie }tt~ 1)~ ~ ,no6aaneHHB: FeCi) 

(~) -(rrpo6bi c 6YKBOH a) C:Z- -
M3MeHeHHB: rrocne W ~ M~~~ laUj~U ,no6aaneHHB:)I(eJiaTHHa 

(rrpo6bi c 6YKBOH 6) - r-;w.- Pt z_ qz_ 

HanH~e cpeHOJibHbiX 
coe,nHHeHHH(IIOCTaBbTe - -t-- + «+» HJIH «-») qz_ 

~ -
HanH~e rronHcpeHOJibHbiX 

+ COe,nHHeHHH(IIOCTaBbTe - --
«+» HJIH «-») - q.z.. qz 

lliHcpp Ha3BaHHB: 

p-*~ cpeHOJibHoro coe,nHHeHHB:. 

~ EcJIH peaK:u;HB: --
OTpHIJ;aTeJibHa, IIOCTaBbTe q:ur ~~ 

«-». 
lliHcpp cpopMyJibl 

d ~ coe,nHHeHHB: - q~--
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CIIHCOK COe}lHHeHHH: a) KaTeXHH, 6) .zzy6HJibHbie Be~eCTBa, B) ~-KapOTHH 
<I>opMyJIDI COe}lHHeHHH: 

OH 

OH 

HO 
OH 

o. OH 

4. HmKe npencmBrreH nrro.n: rpaHaTa B pa3pe3e. KaKIDI H3 CTp)'Kryp co,n:ep)I(HT 

MaKCHMaJibHOe KOJIHqecrno JIHMOHHo:H KHROTni? Ilorre ,n:JUI OTBeTa: C?lJ. 06Be,n:HTe B Kpy)I(OK 
Ha3BaHHe :nOM CTp)'KTypbi: i) 3K30Kapn; ~ 3H,[{OKapn; iii) qameJIHCTHK; iv) CeMeHHIDI KO)I(Jpa; 
v) cenTa (neperopo,n:Ka nrro~a); ~i) qamerrHCTHK, ocTaro~HHCJl npH nrro,n:ax; vii) Me3oKapn; 
VIi.Q_ IIJIO,[{OHO)I(Ka. , 

6 

5. OTMeTnTe H3MeHeHHe :u;BeTa roMoreHaTOB nrro.n:a Jl6rroHH HJIH aHBbi nocrre 2G-30-MHHJTHOH 
HHKy6a:u;HH B Ta6JIHII;e. 

UeeT roMoreHaTa 

f 

02,---
1 ) 

l13MeHeHHe oKpacKH roMoreHaT 6e3 ,n:o6aBrreHH5l NaCl npoHcxo,n:HT B crre,n:cTBHe ,n:e:HcTBHJl 

( 06Be,n:HTe B Kpy)I(OK IIpaBHJibHbiH OTBeT): a) pH6yJI0306HccpoccpaTKap60KCHJia3bll OKCH-
reHa3ni; 6) IIOJIHcpeHOJIOKCH,[{a3bi; B) KaTaJia3nl; r) aCKOp6arnepOKCH,[{a3bi; f,;i)1 .--

2+ 3+ ~ 
HecpepMeHTaTHB-HOrO OKHCJieHHJl KHCJIOpO,n:OM B03.n:yxa HOHOB Fe ,[{0 Fe . 



1 

511-lv 
JIHCT OTBETOB 

3a)J;auue 1. Tio,nllllmHTe reMaTono:nl{qeCKHe opraHbi A-B Ha pa3HbiX CTa;::uuiX pa3BHTIDI 

qenoBeKa, a TaJOKe reHbi, 3KcnpecciDI KOTOpbiX coorneTCTByeT KpHBbiM 1-5. HeKoTopbie KpHBbie 

COOTBeTCTBYJOT .nBYM reHaM O,nHOBpeMeHHO ( 4 6anna, no 0,5 3a KIDK,ll;)'IO npaBHJibHYJO 
no,nnHcb ). 

A li B 
Oprau - . y Ml ,fl£t;..t{) 

UdtJf!VkOv ~Af)Ufeb ~) Ij;U'Ju;-tc/ M,o~ ~) 
KpuBa.H 1 2 3 4 5 

reHI,I fvP:JZ )1//JYP /ii!Jtl j-{(!JA-~ /{~(3~ 
C KaKOH tPH3HOJIOrHqecKOH a,narrnm;HeH CBJI3aHO pa3JIHq:He reMOrJI06HHOB MeX<,ny MaTepbiO H 

nno,noM? -------------------------------------------------------------
_____________________________________________________ (16ann) 

3a)J;auue 2. YKIDKHTe q:HCJIO nonapHo pa3JIHqaiO:IJUIXCJI HYKJieOTH,nOB MeX<,ny 

nocne,noBaTeJibHOCTJIMH Ha PHc. 2. (3 6anna, no 0,5 3a KIDK,ll;)'IO npaBHJibHO 3arronHeHHYJO 
v v v ) JlqeHKy, He 3aiiOJIHJIHTe 3aJIHThle cepbiM JlqeHKH 

HBAJ HBB HBGJ 
HBAJ I I I I I 

HBB _g 
HBGJ fi( It/ V,) I 

HBZ flv 11 JiQ 

I-

KaKoe H3 ,nByx ,nepeBLeB, I HJIH II, rryqme cooTBeTCTByeT Haii,neHHbiM pa3JIHqJIJIM MeX<,ny 

nocne,noaaTeJILHOCTJIMH H noqeMy? ::tC - }1{ r ..t, JlvUe(,f/ifJ /Ut2# ~ -tel~ltl::e 

~~~en;~ M ~ k~ (16m) q,r 
qHCJIO cepbiX npiiMOyronbHHKOB Ha PHc.2 33 (1 n). -1 
qHcno yHHKaJibHbiX MYTan:Hii ,nJIJ~ Bbi6paHHoro BaMH ,nepeBa (1 6ann) 

CKoJibKo ,nepeBneB B03MO)I(HO ,nJIJ~ 8 reHoB? 185f?Jo :f (1 6ann) 
r{}J 

3aJJ;auue 3. Ce,nbMaJI aMHHOKHCJIOTa B HopManbHOH P-:u:enH reMomo6HHa- G/£!- /~-
~ /G -rua;J (0,5 6anna), B ceprroBH,nHoKJieTo~oii- Va/( {iflv?Uft) g) (0, 6ma~ 

KaKHe .npyme aMHHOKH!::I ~oM nono)l(eHHH BCTpeqaiOTCJI y .npynrx HopMaJibHbiX :u:erreH 

reMomo6HHa? fl-(~ 9 ~ lLJdV (~ , ~ ) '1 (1 6ann) 
KaKHe ,npyrHe aMHHOKHCJIOTbi MO)I(HO IIOJ!YqJITh B r 7~JIO)Iremn? C IIOMOI:QbiO 3aMeHbi O,nHOTO 

HYKJieorn,na B Ko,noHa GAG Ha KaKOH-To ,npyroii (Y,KIDKHTe 3aMeHN.)~~'irf5J; 

~ma) 
iloqeMy MeTHOHHH, KO,n:HpyeMbiH CTapT-KO,nOHOM KaK IIpaBHJIO He yqHThiBaeTCJI B HYMepai.l;HH 

aMHHOKHCJIOT IIOCJie,noBaTeJibHOCTH reMOTJI06HHa? Ju, k. ~ ~ ~Jt 
~ /d)/l;~H? ~~ ~a@~~mi)'~--. 
qacTOTa anrreJIH ceprroBH,nHOKJieTO~ocm (1 6anrr). 

,[(oJIJI 60JibHbiX cepiiOBH,lUIOKJieTO~OH aHeMHeH (1 6ann) 
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<l>aMMJIM.SI ---------------------------- lliM~p __________ __ 
11M.SI 
PailoH 
Illmpp 511-!0 

Pa6oqee MecTo ---------

11Toro: 

3a)l;aHHH npaKTuqecKoro rypa peruouaJILHoro :nana XXXV BcepoccuiicKoii 
OJIHMDH3)l;bl WKOJILHHKOB DO 6HOJIOfHH. 2018-19 yq. fO,!l;. 11 KJI3CC. 

~NOPATOPHDNHOXHMHH 

Xoo pa6ombt. l..(eiT.biO pa6oT.bi HBJUieTCH H,n:eHTHcpHKa~IDI rJIIOK03.bi, caxapo3.bi H KpaxMarra. B 
IIITaTHBax Ha BaiiiHX pa6o'lHX MecTax HaxO,n:HTCH 3 npo6HpKH (A, B H C), co,n:ep)I(~He no 5 MIT 5% 
pacTBopoB yriTeBo,n:oB, a TaK)I(e 2% pacTBop cyiT.bcpam Me,n:H, 6% pacTBOp NaOH H pacTBop JliOroJUI 
(pacTBOp h B KI). 0T6epHTe no 1 MIT pacTBopoB H3 npo6HpoK A- C B 'lHCT.bie npo6HpKH, ,n:o6aBI:.Te B 
Ka)l(.lJ:YIO no 0,5 MIT pacTBopa cyiT.bcpam Me,n:H H no 1 MIT pacTBopa ~eiTo'lH, T~aTeiT.bHO nepeMeiiiaii:Te H 
Harpeihe B Te'leHHe 3-5 MHH)'T Ha KH~eH BO,n:HHOH 6aHe. B O.lJ:HOH H3 npofiHpOK .lJ:OJI)I(eH B.biiiaCT.b 
KpaCHbiH oca,n:OK. 

3a)l;auue 3 (1 6aJIJI). KaKoH: H3 yriTeBo,n:oB Haxo,n:HTCH B :noH: npo6HpKe? 

U1~ 
OTfiepHTe 1 MIT pacTBopoB H3 npo6HpoK A- C B 'lHCT.bie npo6HpKH, ,n:o6aB.bTe B Ka)l(.lJ:YIO no 2-3 
KarrJIH pacTBOpa JliOroJUI. 
3a)l;aHHe 4 (1 6aJIJI). aKOH H3 yriTeBO.lJ:OB pearHp 

o;;;;;JacTBopa? ..... ....... II t. - . _ • • . 
~ T I ' I I 

Ilpo6HpKa 

A 
B 
c 

Pe~IDI c cyiT.bcpaToM 

Me,n:H (+ HJIH -) 

+ 

HH)I(e. 

Pe~IDI c pacTBopoM 

JliOroJUI ( + HJIH -) YriTeBo,n: 

B pe3yiT.bTaTe B03,n:eHCTBIDI arr.bcpa-aMHITa3.bl Ha KpaxMarr B rH,n:pOITH3aTe Ha nepB.biX CTa.D:HHX npo~ecca 
HaKarriTHBaiOTCH ,n:eKCTpHH.bl, KOTOp.bie 3aTeM Me,n:JieHHO fH,n:pOJIH3YIQTCH arr.bcpa-aMHITa30H .ll:O .D:H- H 
MOHOCaxapH,n:OB - fJIIOK03.bl H MaJI.bT03.bl. ,[VIcaxapH.lJ:.bl 3THM cpepMeHTOM He pac~enJIHIOTCH. 

KpaXMaJI (243 Mr) paCTBOpHJIH npH HarpeBaHHH B 10 MIT BO,n:.bl H no,n:BeprrrH HC'lepn.bmaiO~eMy 
m,n:poiTH3Y arr.bcpa-aMHITa30H. K norry'leHHOMY rH,n:poJIH3ary ,n:o6aBHJIH (B H36.biTKe) pacTBOp.bi NaOH H 



CuS04. CMech rrpoKHIUITHJIH, B pe3yJihTaTe -qero o6pa3oaancg KpacHhrn oca.,n;oK. Ero co6pan11, 

• BhiCYIIIHJIH H B3BeCHJIH. Macca rrony-qeHHoro oca.,n;Ka cocTaBHJia 144 Mr. C"tJHTaeM, "tJTO pe~H.H rrpomna 

IIOJIHOCThiO. n( CttkO)-; Or{)CJ( Ja7# 

3a.[(aHue 6 (1 6aJIJI). Kai<He rrpo,zzyKTbl rll,[(ponH3a KpaxMana anb4Ja-aMHJia3oii MOryT rrpHHHMaTb 

~ y-qaCTHe B pe~HH C cynh4JaTOM Me,[(H? , , z 
@ )':::> ~ 1J;::51f4 t6g; 06@tt'~? 

,[{AA .LJ:aJihHeHIIIHX pac"tJeTOB BaM MOryT IIOHa,z:J;06HThC.H aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

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

HeKOTOphiX coe,nHHeHHH. 

]a,[(aHHe 8 (5 6aJIJIOB). KaKOBO MOAApHoe OTHOIIIeHHe fJIIOK03a:MaJibT03a B IIOJiy-qeHHOM rH.LJ:pOJIH3aTe? 

(lie1 acqeTOB 3a,[(aHue He ou:eHusaeTc.s!) 

MoJI.HpHoe OTHomeHue rJIIOK03a:MaJibT03a = 1 : _ J;;..:....j...9 _____ _ 

3a,[(8HHe 9 (2,5 6aJIJia). KaKOBO BeCOBOe OTHOIIIeHHe fJIIOK03a:MaJihT03a B IIOJiy-qeHHOM fH,npOJIH3aTe? 

(Jie3 acqeTOB 38,[(8HHe He OU:CHHB8CTC.H!) 

Becosoe OTHomeHue rJIIOK03a:MaJibT03a = 1 : _ __;,d~_g.....;.._ ___ _ 


