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3;maHH.H npaKTu~ecKoro rypa peruoHaJILHoro :nana XXXV BcepoccuiicKoii OJIHMnHa,ZJ;LI 
mKOJihHHKOB no 6uoJioruu. 2018-19 y~. ro,ZJ;. 11 KJiacc 

<I»H3HOJIOriDI H MOP<I»OJIOriDI PACTEHHH 

06~a.a ._eJIL: l13yqHTb aHaTOMO-MopcporrornqecKyro CTPYKTYPY H XHMHqecKHH cocTaB opraHOB 

pacTeHHii: j.16JIOHH (Malus domestica) HJIH a.HBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qa}.l (Camellia sinensis); Hccrre)l;oBaTb KaqecTBeHHblli 

COCTaB BTOpH~biX MeTa60JIHTOB )l;aHHbiX paCTeHHH. 

060pYJlOBaHHC H 06'hCKThl HCCJIC,IJ;OBaHH.H: ITJIO.ll; .H6JIOKa HJIH aHBbl, lliTaTHB C 6 npo6HpKaMH, B 

KOTOpbiX HaxO)l;}.ITC}.I BbiT}.I:>KKH, norryqeHHbie H3 pa3HbiX opraHOB CJie)l;YJOIIIHX paCTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qaif (Camellia sinensis), ny3bipbKH c 

ITHITeTKaMH, B KOTOpbiX HaxO)l;}.ITC}.I 1% FeCl), 1% paCTBOp :>KeJiaTHHa, pa3,ll;eJIO~M )l;OCKa, HO:>K, 

TepKa, qamm IleTPH. 

Xo,ZJ; pa6oThl: 
1. IlpH ITOMOIIIH HO:>Ka H3rOTOBbTe npO.ll;OJibHbiH cpe3 ITJIO,ll;a }.16JIOHH HJIH aHBbl, Bbi6paB .ll;AA 

cpe3a ~eHTPaJibHYJO qacTb opraHa. 0.ll;ey ITOJIOBHHY ITJIO,ll;a HCITOJib3yHTe )l;AA 3KCnepHMeHTa. C 

ITOMOIIIblO TepKH HaTPHTe 20--40 r M.HKOTH ITJIO)l;a, ITOJIYqJiB }.16JIO~biH HJIH aHBOBbiH rOMOreHaT. 

Pa3.ll;eJIHTe ero Ha )];Be paBHbie qacTH. 0.ll;HY H3 qacTeii noMecTHTe B qamKy IleTPH, cMemaifTe c 

cyxHM nopomKoM xrropH.ll;a HaTPH}.I (oKorro 2-3 r NaCI) H 6biCTPO nepeMemaifTe (pe3yJILTaT 

3aBHCHT OT CKOpOCTH H TIIIaTeJibHOCTH BbiiiOJIHeHH}.I!). BTopyro qacTb rOMOreHaTa nepeMeCTHTe BO 

BTopyro qamKy IleTPH. 0CTaBbTe .ll;JI.H HHKy6aiJ;HH B TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMOTPHTe npO.ll;OJibHbiH cpe3 BTOpOH ITOJIOBHHbl ITJIO)l;a. 3apHCYHTe 

npo,ll;OJibHbiH cpe3 B none .ll;AA pHCYHKa. ConocTaBbTe CTPYKTYPLI ~BeTKa H CTPYKTYPhi .H6rroKa, 

KOTOpbie H3 Hero pa3BHJIHCb, coe,ll;HHHB YKa3aTeJI.HMH TepMHHbi c BamHM pHCYHKOM H 

npe,ll;JIO:>KeHHbiM pHCYHKOM ~BeTKa. 

• 3HAOKapn 
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• 3. Cpe,lUI BTOplfliHbiX MeTa6onHTOB paCTeHHH BIDKHOe MeCTO 3aHHMaiOT cpeHOnhHhie 

COe)l;HHeHHSI, B COCTaB KOTOpbiX MO)J(eT BXO)l;HTb KaK O)l;HO cpeHOnhHOe KOnhiJ;O, TaK H 

HeCKOnhKO, a HeKOTOpbie SIBIDIJOTCSI IIOnHMepaMH (rronHcpeHOnbi). ,[(AA 06Hapy)J(eHHSI 
cpeHonhHhiX coe.n;HHeHHii MO)J(HO Hcrronh30BaTh Ka'!ecrneHHYJO peaKIJ;mo c F e3

+, a 
pe3ynhTaTe KOTOpOH o6pa3YJOTCSI TeMHO-CHHHe, TeMHO-KpaCHhle H 6ypnie COe,lUIHeHHSI HnH 
HX CMeCb. 

Y Bac Ha cTone B mTaTHBe Haxo.n;gTcSI 6 rrpo6HpOK. Ka)J()];oii nape rrpo6HpoK rrpHcaoeH cao:H: 
HOMep (1a H 16, 2a H 26, 3a H 36). B Ka)l(}l;J>IX )l;Byx rrpo6HpKax C O)l;HHaKOBbiM HOMepOM 

HaxO,lUITCSI BbiTSJ:)J(Ka H3 O)l;HOrO H TOrO )J(e 06oeKTa. 

a) Bo3bMHTe rrpo6HpKy 1a. PaccMOTPHTe ee Ha rrpocaeT. Orrpe.n;enHTe u;aeT H rrp03pa'IHOCTh 
pacTaopa. Pe3ynnTaThi BHeCHTe B Ta6nHu;y. 

6) B rrpo6HpKy 1a .n;o6aBI>Te FeCh OTMeTJ>Te u;aeT BhiTSJ:)J(KH rrocne .n;o6aaneHHSI peareHTa. 
Pe3ynnTaThl BHeCHTe B Ta6nHu;y. 

B) ,[(AA 06Hapy)J(eHHSI IIOnHcpeHOnOB C 6onbillHM KOnH'leCTBOM 3BeHbeB B IJ;eiiH ,n;o6aBbTe B 
rrpo6HpKy 16 )J(enaTHH. IIpoHa6mo,n;a:H:Te 3a H3MeHeHHSIMH. Pe3ynnTaThi BHecHTe B Ta6nHu;y. 

r) IIoampHTe IIYHKThi a-Bc ocTanbHhiMH rrpo6HpKaMH. 
EY)U>TE BHllMATEJibHbi! EcnH Bni omH6eTecn, HOBbie rrpo6HpKH BaM He Bhi,IJ;a,zzyT. 

TiepeqenL ceMeilcTB: 3oHTH'IHbie (Cenn.n;epeiiHI>Ie); Cno)J(HOIJ;BeTHnie (AcTPOBbie), qaHHble 

(KaMemteBhle ), OpxH.n;Hbie (5ITPI>ImHHKOBbie ), ,[(ep6eHHHKOBble, P03ou;aeTHble (Po30Bhle ). 

llepe'leHL ~OPMYJI H Ha3BaHHH Bem;eCTB- CM. cne.n;yromyro CTPaHHIJ;y. 

06LeKT rpaHaT qa:H: MopKOBh 
Punica granatum Camellia sinensis Daucus carota 

CeMeiicTBO ~0~~~ ~ ~ ~mu.~:.,c 

i.VJeT HCXO)];HOH BbJTg)J(KH ~Ull..ul -~ .. -
(1\~-~!)Qe_~ · W~XO<.l,() . ~w:r 

IIp03pa'!HocTb Hcxo,n;Ho:H: 
~~ ~ ~~~n~ 

BbiTSJ:)J(KH or Cl,( 

QaeT BhiTSJ:)J(KH rrocne 
.n;o6aaneHHSI FeCh 

(rrpo6hi c 6YKBOH a) 

l13MeHeHHSI rrocne 
.n;o6aaneHHSJ:)J(enaTHHa 

(rrpo6ni c 6JKBOH ff) 

HanH'llle cpeHoni>HhiX 
COe)l;HHeHHH (IIOCTaBhTe + «+» HnH «-») ~z._ 

HanH'!HerronHcpeHOnhHhiX 
COe,lUIHeHHH (IIOCTaBbTe 

«+» HnH «-») 
I.l.IHcpp Ha3BaHHSI 

cpeHonnHoro coe)];IIHeHHSI. 
EcnH peaKu;HSI ~ 

OTPHU:aTennHa,rrocTaabTe ~zr-
«-». 

lliHcpp cpopMynni 
Q ~ ~ coe,lUIHeHHSI ~2J ~r 



CrrHcoK coellHHeHHii: a) KaTeXHH, 6) .zzy6HnhHbie BellleCTBa, B) ~-KapoTHH 
<l>opMynhi COellHHeHHH: 

OH 

OH 

HO 
OH 

OH o. OH 

4. HmKe rrpeL(cTaaneH rrnoll rpaHaTa B pa3pe3e. KaK<UI H3 CTPYl<TYP COL(ep)I(HT + 
MaKCHManbHOe KOnH"lleCTBO nHMOHHOH KHCnOTbi? J1one L(llil OTBeTa: ~. 06BeL(HTe B Kpy)I(OK 
Ha3BaHHe :noM: CTPyKT}'phl: i) 3K30Kaprr; ii) 3HL(OKaprr; iii) -qamenHCTHK; iv) ceMeHH<UI KO)I(Jpa; 
v) cerrTa (rreperopOL(Ka IInOL(a); vi) "llaiiienHCTHK, OCTaJOIIIHHC.SI IIpH IInOL(ax; e Me30Kaprr; 
viii) rrnOL(OHO)I(I(a. 
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5. OTMeTbTe H3MeHeHHe IIBeTa roMoreHaTOB rrno.n:a .s~6noHH HnH aHBhi rrocne 20-30-MHHJTHOH 

HHKY6aiiHH B Ta6nH11e. 

0 

Sea A06aeneHM.H NaCI n~M A06aeneHMM NaCI 

UaeT roMoreHaTa ~~') 
~~~~' -+ 

~ OU'\1~ 

~ i 
l13MeHeHHe oKpacKH roMoreHaTa 6e3 .n:o6aaneHH.SI NaCl rrpoHCXO.n:HT B cne,n:cTBHe ,n:eiicTBH.SI 
(o6Be,n:HTe B Kpy)I(OK rrpaaHnDHhrn OTBeT): a) pH6yn03o6Hc<Poc<PaTKap6oKcHna3n:rlo~ 
reHa3ni; 6) rrom<PeHonoKCH,n:a3hi; B) KaTana3oi; r) acKop6aTrrepoKCH.ll:a3hl; ~ 

2+ 3+ 
He<PepMeHTaTHB-HOTO OKHCneHH.SI KHCnopo,n:OM B03.n:yxa HOHOB Fe ,n:O Fe . 
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511-1Z 
JIHCT OTBETOB 

3a.r.auue 1. IIo,n;xrnmHTe reMaTono3THqecKHe opraHbi A-B Ha pa3HhlX cTa,n;IDIX pa3BHTIDI 

qenoBeKa, a TaiOKe reHbi, 3KcnpecCHj{ KOTOpbiX coorneTcrnyeT KpHBbiM 1-5. HeKoTopbie KpHBbie 

COOTBeTCTB)'IOT ~BYM reHaM O~HOBpeMeHHO ( 4 6anna, no 0,5 3a KIDK)zylO npaBHITbH)'IO 

no~Hcb). 

A 6 B 
Oprau ~- 0) i(ocrn~ ~7.-Q 

/ 7;--
KpuBa.H 1 2 3 4 5 
reubi 

a-..~{'1-- ~~62- ~~;2£~ cJ.z.J?2. d-.1.J'd 2.. 

C KaKOH cpH3HOITOrHqeCKOH ManTan;HeH CBj{3aHO pa3ITHqJie reMorno6HHOB Me:>K,ZJ;y MaTepbiO H 

nno~oM? -------------------------------------------------------------
_____________________________________________________ (16ann) 

3a.r.auue 2. YKIDKHTe qJiCno nonapHo pa3nHqaJOIIUIXCj{ HyKneOTH~OB Me:>K,ZJ;y 

nocne~oBaTenbHOCTj{MH Ha PHc. 2. (3 6anna, no 0,5 3a KIDK)zylO npaBHITbHO 3anonHeHH)'IO 
~ ~ ~ ) j{qeHKy, He 3anonHj{HTe 3anHThle cepbiM j{qeHKH 

HBAJ HBB HBGJ 
HBAJ I I I T l 

HBB ~ os- I 

HBGJ iS §) 0,) 
I 

HBZ \'\ \~ 
/ 

15 

CAb' -~~ 'l&UflQAJAAlli, PrAG> ., \TMj ~) (3 6anrra) 

IJoqeMy MeTHOHHH, KO~pyeMbiH CTapT-KO)l;OHOM KaK npaBHITO He yqHTbmaeTCj{ B HYMepau;HH 

aMHHOKHCITOT nocne~OBaTenbHOCTH reMOrn06HHa? ______________________________ _ 

____________________________________________________ (16ann) 

qaCTOTa annenH cepnoBH~OKneTo~ocrn_U~,..=~1"""<):__ __________________________ (1 6ann). 

):(oM 60nbHbiX cepnOBH,ZJ;HOKneTO~OH aHeMHeH 3°/o (1 6ann) 
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---------------------------- lliHfilp 611~1t 
Pa6oqee MecTo ---------

I1Toro: 11 
3at:t:aHHH npaKTuqecKoro rypa peruouaJibHoro 3Tana XXXV BcepoccuiicKoii 

OJIHMllH8tJ:bl WKOJibHHKOB llO 6HOJIOI'HH. 2018-19 yq, I'OtJ:. 11 KJI8CC. 

nANOPATOPHHNHOXHMHH 

lltJ:eHTHci»HKa..-HH yrJieBOtJ:OB 

Xoo pa6ombt. QeJibiO pa6oTbi HBIDieTcH H,n:eHTmpHKaQWI rJIIOK03hi, caxapo3bi H Kpax:Mana. B 
niTaTHBax Ha BaniHx pafioqmc MecTax HaxOMTCH 3 npo6HpKH (A, B H C), co,n:ep)l(amHe no 5 MJI 5% 
pacTaopoa yrneao,n:oa, a TaK)I(e 2% pacTaop cynn(j_)am Me,n:H, 6% pacTaop NaOH H pacTaop JliOroiDI 
(pacTaop h B KI). 0T6epHTe no 1 MJI pacTaopoa H3 npo6HpOK A- C B 'IHCThie npo6HpKH, ,n:o6aabTe a 
K~ no 0,5 MJI paCTBOpa cyJib(j_)aTa Me,n:H H no 1 MJI paCTBOpa IQeJIO'IH, TIQaTeJibHO nepeMemaiiTe H 
Harpeifre B TeqeHHe 3-5 MHHYT Ha KHIIHIQeH BO,n:HHOH 6aHe. B O,n:HOH H3 npofiHpOK Jl:OJI)I(eH BbillaCTb 
KpaCHbiH oca,n:oK. 

3at:t:anue 3 (1 6aJIJI). KaKoii H3 yrneao,n:oa Haxo,n:HTCH B :noii npo6HpKe? 

1LtW t.01JA 
0T6epHTe no 1 MJI pacTaopoa H3 npo6HpoK A- C B 'IHCTbie npo6HpKH, ,n:o6aabTe B K~ no 2-3 
KaiiJIH paCTBOpa JliOrOIDI. 
3at:t:anue 4 (1 6aJIJI). KaKoii H3 yrneao,n:oa peampyeT c pacTaopol'1l JliOroiDI? KaK npH 3TOM H3MeHHeTcH 

OKpacKa pacTBOr? ~. Otl~ cmruw~ ().(l<.lha mW(u;j!@UJ,.tl<H& 
~M~ 

3at:t:anue 5 3 6aJIJia). 3anoJIHHTe Ta6JIHcy HH)I(e. 
PeaKQWI c cyJib(j_)aToM PeaKQWI c pacTaopoM 

ITpo6HpKa Me,n:H (+ HJIH -) JliOroiDI (+ HJIH -) Yrneao,n: 

A + - UMo~~ 
B - ..,. ~"-
c - ..} t\.hOJ)(~ 

\ 

B pe3yJibTaTe B03,n:eHCTBWI aJib(j_)a-aMHJia3bl Ha Kpax:MaJI B rH,n:pOJIH3aTe Ha nepBbiX CTa,n:HHX npoQecca 
HaKaiiJIHBaiOTCH ,n:eKCTpHHbl, KOTOpbie 3aTeM Me,n:JieHHO rH,n:pOJIH3YlQTCH aJib(j_)a-aMHJia30H ,n:O .D:H- H 
MOHOCaxapH,n:OB - fJIIOK03bl H MaJibT03bl. ,[lHcaxapH,n:bl 3THM (j_)epMeHTOM He paciQenJIHIOTCH. 

KpaXMaJI (243 MI') paCTBOpHJIH npH HarpeBaHHH B 10 MJI BO,n:bl H no,n:aeprJIH HCqepnbffiaiOIQeMy 
m,n:poJIH3Y aJib(j_)a-aMHJia30H. K nonyqeHHOMY m,n:poJIH3ary ,n:o6aaHJIH (a H36DITKe) pacTBOpbi NaOH H 
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CuS04. CMech rrpoKHIDITHJIH, B pe3yJihTaTe qero o6pa30BaJICH KpaCHhrli oca,n;oK. Ero co6parrH, 

BhiCYIIIHJIH H B3BeCHJIH. Macca rrorryqeHHoro oca,n;Ka cocTaBHJia 144 Mr. Cq:HTaeM, qTo pea.KU;HH rrpomrra 

IIOJIHOCThiO. 

3a.r.auue 6 (1 6aJIJI). Kame rrpO,zzyKThl nmpoJIH3a KpaxMaJia aJib<Pa-aMHJia30H MOryT rrpHHHMaTh 

yqaCTHe B pea.KU;HH C CYJih<i>aTOM Me,n;H? 

1MAOIWJU. 

,lJ;JIH ,IJ;aJihHeHIDHX pacqeTOB BaM MOryT IIOHa,D;06HThCH aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

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

HeKOTOphiX coe.znmeHHH. 

3 a.r.auue 7 (15 6 ' 
) p aJIJia . e3yJihTaThi B Ta6rrm.~:y: aCCqJITaHTe MOJieKyAApHhie MaCChi H BHeCHTe p1 

MorreKyJIHpHaH Macca 

fJIIOK03a 1'30 
MarrhT03a 31-1 ,t 
0CTaTOK rJIIOK03hi B COCTaBe KpaxMaJia ~0. 

3a.r.auue 8 (5 6aJIJIOB). KaKOBO MOJIHpHOe OTHOilleHHe rJIIOK03a:MaJibT03a B IIOJiyqeHHOM rH,n;pOJIH3aTe? 

(lieJ ac-.eTOB 1a.r.auue ue o~euuBaeTc.H!) 

MoJI.Hpuoe oTuomeuue rJIIOKOJa:MaJibTOJa = 1 : ~--------

3a.r.auue 9 (2,5 6aJIJia). KaKoBo secosoe OTHomeHHe rJIIOK03a:MaJibT03a B rrorryqeHHOM rH.n;poJIH3aTe? 

(lie1 pac-.eTOB 1a.r.auue ue o~euuBaeTc.H!) 

BecoBoe oTuomeuue rJIIOKOJa:MaJILTOJa = 1 : -"~::......:.·--------


