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3~aHHH npaKTH'IecKoro 'I)'pa peruouaJILHoro 3Tana XXXV Bcepoccuii:cKoii: oJiuMnH~LI 
mKOJILHHKOB no 6uoJioruu. 2018-19 Y'~· roJJ;. 11 KJiacc 

«DH3HOJIOriDI H MOP«DOJIOriDI PACTEHHH 

06m;aH u;eJIL: J13)"IHTb aHaTOMO-Mop<PonornqecK)'IO CTpYKTypy H XHMHqecKHH COCTaB opraHOB 

pacTeHHH: H6JIOHH (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qag (Camellia sinensis); Hccne~oBaTh KaqecTBeHHbrn 

COCTaB BTOpH~biX MeTa60JIHTOB ~aHHbiX pacTeHHH. 

06opyllOB3HHe H 06'beKThl HCCJiellOB3HHH: llJIO~ H6JIOKa HJIH aHBbl, mTaTHB C 6 npo6HpKaMH, B 

KOTOpbiX HaxOMTCH BbiTH:>KKH, llOJI)"IeHHbie H3 pa3HbiX opraHOB CJie~ID;HX paCTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qaii (Camellia sinensis), ny3oipbKH c 

llHlleTKaMH, B KOTOpbiX HaxOMTC.S: 1% feCh, 1% pacrnop )l(eJiaTHHa, pa3~eJIO~aH ~OCKa, HO)I(, 

TepKa, qamKH IleTpH. 

Xoll pa6oThl: 
1. IlpH llOMOID;H HO)I(a H3rOTOBbTe npO~OJibHhlH cpe3 llJIO~a .s:6JIOHH HJIH aHBbl, Bbi6pa.B ~ 

cpe3a ~eHTpaJibH)'IO qacTb opraHa. O~ey nonoBHHY nno~a HcnoJib3yHTe ~JIH 3KcnepHMeHTa. C 

llOMOID;biO TepKH HaTpHTe 2~0 r M.s:KOTH llJIO~a, llOJI)"IHB H6JIO~hlH HJIH aHBOBbiH rOMOreHaT. 

Pro~eJIHTe ero Ha ~Be pa.BHhle qacTH. O~y H3 qacTeii noMeCTHTe B qamKy IleTpH, cMemaH:Te c 

cyxHM nopomKoM xnopH~a HaTpHH (oKono 2-3 r NaCI) H 6oiCTpO nepeMemaH:Te (pe3yJioTaT 

3aBHCHT OT CKOpOCTH H Tm;aTeJibHOCTH BhlllOJIHeHHH!). BTOp)'IO qacTb roMoreHaTa nepeMeCTHTe BO 

BTopyro qamKy IleTpH. OcTa.BbTe ~JIH HHKy6~HH B TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paccMOTpHTe npo~OJibHhlH cpe3 BTopo:H nonoBHHhl nno~a. 3apHcyH:Te 

npo~oJibHbrn cpe3 B none ~JIH pHCYHKa. ConocTa.BbTe CTpYKTYPhi ~BeTKa H CTpYKTYPhi H6noKa, 

KOTOphle H3 Hero pa3BHJIHCb, coe~HHHB YKa3aTeJI.s:MH TepMHHbi c BamHM pHcyHKOM H 

npe~JIO)I(eHHhlM pHCYHKOM ~BeTKa. 



3. Cpe,Z:Uf BTOpHq}{biX MeTa60JIHTOB paCTeHHH BIDKHOe MeCTO 3aHHMaiOT <PeHOJibHbie 

COe,lJ;HHeHHH, B COCTaB KOTOpbiX MO)I(eT BXO,ll;HTb KaK O,ll;HO <PeHOJibHOe KOJibiiO, TaK H 

HeCKOJibKO, a HeKOTOpbie HBJUIIOTC!i IIOJIHMepaMH (IIOJIH<PeHOJibi). ,[(JIH 06Hapy)l(eHHH 
..h ~ F 3+ '±'eHOJibHbiX COe,lJ;HHeHHH MO)I(HO HCIIOJib30BaTh KaqecTBeHHYJO peaKIIIDO C e , B 

pe3yJibTaTe KOTOpOH o6pa3YJOTCH TeMHO-CHHHe, TeMHO-KpaCHbie H 6ypbie COe,ll;HHeHHH HJIH 

HX CMeCb. 

Y Bac Ha CTOJie B mTaTHBe HaxOMTCH 6 rrpo6HpoK. Ka)l(,ll;o:H: rrape rrpo6HpOK rrpHcBoeH cBoii 

HOMep (1a H 16, 2a H 26, 3a H 36). B Ka)l(,ll;biX ,ll;Byx IIp06HpKax C O,ll;HHaKOBbiM HOMepOM 

HaxO,ll;HTCH BbiTH)I(Ka 113 O,ll;HOrO H TOrO )l(e 06neKTa. 

a) Bo3bMHTe rrpo6HpKy 1a. PaccMOTpHTe ee Ha rrpocBeT. Orrpe,ll;eJIHTe IIBeT H rrp03paqJIOCTh 

pacTBopa. Pe3yJibTaTbi BHeCHTe B Ta6JIHIIY· 

6) B rrpo6HpKy 1a ,ll;06aBbTe FeCh. OTMeTI>Te IIBeT BDITH)I(KH rrocne ,ll;06aBJieHHH peareHTa. 

Pe3yJibTaTI>I BHeCHTe B Ta6JIHIIY· 

B) ,[(JIH 06Hapy)l(eHHH IIOJIH<PeHOJIOB C 60JiblliHM KOJIHqecTBOM 3BeHbeB B 11e11H ,ll;06aBbTe B 

rrpo6HpKy 16 )l(eJiaTHH. IlpoHa6mo,lJ;aHTe 3a H3MeHeHHHMH. Pe3yJII>TaTI>I BHeCHTe B Ta6JIHIIY· 

r) fiOBTOpHTe IIYHKThl a-BC OCTaJibHbiMH IIp06HpKaMH. 

EY,[(hTE BHMMATEJibHbl! EcnH Bbi omH6eTecn, HOBble rrpo6HpKH BaM He Bnl,ll;a,zzyT. 

Tiepe-IeHL ceMeiicTB: 3oHTHq}{bie (CeJII>,ll;epeiiHI>Ie); CJIO)I(HOIIBernDie (AcTpOBbie), lla:H:Hnie 

(KaMeJIHeBLie ), OpxH,lJ;HDie (.5ITpbiiDHHKOBDie ), ,[(ep6eHHHKOBbie, Po30IIBeTHbie (Po30BI>Ie ). 

llepeqeub c}lopM)'JI H H33B3HHH Bem;eCTB- CM. CJie,ll;YJOIIIYIO CTpaHHIIY· 

06'heKT fpaHaT lla:H: MopKOBb 

Punica granatum Camellia sinensis Daucus carota 
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CrrHCOK coe.uHHeHHii: a) KaTeXHH, 6) .uy6HJibHbie ae:rnecTBa, a) ~-KapoTHH 
<l»opMyJibl COe,llHHeHHH: 
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OH 
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OH 

OH 
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4. HH)I(e rrpe.ucTaaJieH rrno.u rpaHaTa B pa3pe3e. KaKaJI H3 C'IJ')'KTYP co.uep)I(HT 

MaKCHMaJibHoe KOJIHqecrno JIHMOHHOH KHCJIOTbi? IIone .lliDI OTBeTa: W. 06ae,UHTe B Kpy)l(oK 
Ha3BaHHe :no:H C'I'p)'Krypni: i) 3K30Kaprr; ii) 3H,llOKaprr; iii) qameJIHCTHK; iv) CeMeHHasi KO~pa; 
v) cerrTa (rreperopo.uKa rrno.ua); vi) qameJIHCTHK, ocTaro:rnHH:cg rrpH rrno.uax; @ Me3oKaprr; 
viii) IIJIO,llOHO)I(Ka. 
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5. OTMeTbTe H3MeHeHHe QBeTa roMoreHaToB rrno.n;a g6JIOHH HJIH aHBhl rrocne 20--30-MHHYTHOH 

HHKy6aQHH B Ta6JIHQe. 

Sea A06aeneHMJI NaCI npM A06aeneHMM NaCI 

UeeT roMoreHaTa ~~ + 
(d~) 

~- t 
~~ 

113MeHeHHe OKpacKH roMoreHaTa 6e3 ,ll06aBJieHlfjl NaCl IIpOHCXO,llHT B CJie,llCTBHe ,lleHCTBlfjl 

~06Be,llHTe B Kpy)I(OK IIpaBHJibHbiH OTBeT): a) pH6yJI0306HccpoccpaTKap6oKCHJia3bYOKCH-

t 
--

reHa3bl; 6) IIOJIHcpeHOJIOKCH,lla3hl; B) KaTaJia3bi; r) aCKOp6amepOKCH,lla3hl; fi)- -
2+ 3+ HecpepMeHTaTHB-HOrO OKHCJieHlfjl KHCJIOpO,llOM B03,llyXa HOHOB Fe ,llO Fe . 

06'bj{CHHTe ,lleHCTBHe NaCl B ,llaHHOM 3KCIIepHMeHTe: ;{{ a Ah , !- l'lkC!t1~ 
IUu: • .uz/cy-a·& 4;1~ ~ /"1f.<~~ {//) 



JIHCT OTBETOB 

A J) B 
Oprau Jf~~ ~JY~ ~.fA..(,/<..PV~ .-

0,.) v<dJ~ 
KpusaH 1 2 3 4 5 

reHLI 
J1b£ t16 F )/JIJ ~~~ /1 ?.. -

C Ka.I<OH li>H3HOnOnlqecKOH a,r:J;a.IITa.IJ;HeH CBSI3a.HO pa3nHqne reMorno6HHOB Me)I(,L(y MaTepbiO H 

nno~oM? ~~ w&& ~ / ~h ~ ~ 
----------------------------------------------------- (16Mn) 

3~auue 2. YKIDKHTe qncno nonapHo pa3nnqaJOmnxcSI HYKneOTH~OB Me)l()zy 
nocne~oBaTen»HOCTSIMH Ha Pnc. 2. (3 6ma, no 0,5 3a K(l)I(,[{}'IO npaBHnLHO 3arronHeHHYJO 
gqeH:Ky, He 3arronHSIH:Te 3anHTDie cepLIM gqeH:m) 

HBAJ HBB HBGJ 
HBAJ l I I I 

HBB g I I I 

HBGJ IJ 1CJ 07) 
HBZ lZ lo 1.7 

KaKoe H3 .n;Byx .n;epeBLeB, I HnH II, nyq:me cooTBeTCTByeT ~eHHhlM pa3nHqnj{M Me)I(,L(y 
rrocne,n;oBaTen»HOCTSIMH H noqeMy? :ff . /4 jl;~ . [ ?!l.fu 0 - /16 8 1.( H.! 2:::! 

1.. or«-M cf: 11'J,uJ ~oAu£J . K.. ~ _ ~1 6m) 
q cno cepbiX rrpSIMoyronLHHKOB Ha Pnc.2 3 ] (I 6Mn). -twr.o ~r -qncno YHHKMLHLIX MYTau;nH: .n;nSI BLI6pa.HHoro BaMH .n;epeBa (1 6Mn)~ 
CKonnKo .n;epeBLeB B03MO)I(IIO .n;nSI 8 reHoB? 11£1 {5'" 7_ (1 6Mn) -
3a.n;auue,3. Ce~LMaSI aMHHOKHcnoTa B HOpMan»HoH: ~-u;enn reMorno6nHa- ~~~~b~ 1c- -fl.u{ 

--------,-,---(0,5 6Mna), B cepiiOBH)J;HOKneTO~OH- ~ <s.s-- (0,5 6ma) 
KaKHe .n;pyrne aMHHOKHC.Jij)~OM rrono)KeHHH BCTPeqaroTCSI y .n;pyrHX HOpM 
reMorno6HHa? ~ -
KaKHe .n;pyrne aMHHOKHcnoThl MO)I(IIO nonyqnTD B 7 nono)K HHH c noMOII(biO 3aMeHLI o,n;Horo 

HYKneOTH,n;a B Ko,n;oHa GAG Ha KaKOH-TO .n;pyroH: (yKIDKHTe 3aMeHhl)? b J /S:r ~ 
t1A & -~) e-AG, -~~i {;C6-~ I Gr&, ~ -

'L~, -6-AA #l'c~- ~~.~. ~<--InA- ; ~ J (3 6ma) 

IJoqeMy MeTHOHHH, KO.n;HpyeMbiH CTapT-KO,ll;OHOM KaK IIpaBHnO He yqnTDmaeTCSI B HYMepa.u;HH 

aMHHOKHCnOT nocne,n;oBaTenLHOCTH reMorno6nHa? ~ A-<..-k!.{) e:i--Au& ~ 
.IC4.-C&01rug ~~ (j -/ oz.-y /c.Oit&.4r 1.L.<.LPZ...U~ Z%9! (1 6Mn) 

~ () 

qaCTOTa MnenH cepiiOBH,n;HOKneTO~OCTH l.lf h 0 (J 6Mn). 

,lJ;onSI 6on»HbiX cepnOBH,n;HOKneTO~OH a.HeMHeH f ~ h r() (1 6m) 
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HToro: 1o r/, 

38)J;aHHH npaKTH'IecKoro rypa peruouaJibHoro :nana XXXV BcepoccuiicKoii 
OJIHMDH3Jl:bl WKOJibHHKOB DO 6HOJIOrHH. 2018-19 y-.:. rOt:(. 11 KJI3CC. 

JIAliOPATOPIDI liHOXHMHH 

HJl:eHTHci»HK3QHH yr JieBOJl:OB 

Xoo pa6ombt. QeJIMO pa6oTbi HBJUieTc.si H.[{eHTHcl>HKao;IDI rmoK03bi, caxapo3bi H KpaxMaJia. B 

IIITaTHBax Ha Banmx pa6otiHX MecTax HaxOMTCH 3 npo6HpKH (A, B H C), co.[{ep)l(aio;He no 5 MJI 5% 
pacTBopos yrJieBO.[{OB, a TaiOKe 2% pacTBOp cyJI~>cl>aTa Me,[{H, 6% pacTsop NaOH H pacTBop JIIOroJUI 

(pacTBop h B KI). 0T6epHTe no 1 MJI pacTBopos H3 npo6HpoK A- C B qJfCTbie npo6HpKH, .[{06aBbTe B 

K~ no 0,5 MJI pacTBopa cyJI~>cl>aTa Me,[{H H no 1 MJI pacTBopa Io;eJIOqJf, nu;aTeJibHO nepeMeiiiaH:Te H 

Harpeifre B TeqeHHe 3-5 MHHYT Ha KHIDIIo;eH BOMHOH 6aHe. B O,[{HOH H3 npo6HpOK ,[{OJI)I(eH BbiiiaCTb 

KpaCHbiH OCa,[{OK. 

3at:(auue 1 (2 6aJIJia). KaKoe Beio;ec~rna,[{aeT B OCMOK? z Lub {J ( ~uu> -~k&' O~J.) 
3at:(aH 2 (3 6aJIJia). B pe3yJI»TaTe KaKOH peaKo;HH oHo o6pa3yeTc.si? 

·i 

--~~~~~~~~~· ~~~~~~~(~~~~~·~) 

3at:(auue 3 (1 6aJIJI). KaKoH: H3 ymeso.[{OB HaxO.[{HTCH B 3TOH npo6HpKe? 

0T6epHTe no 1 ~;::a:::lo~~B H3 npo6HpOK A- C B qJfCThie npo6HpKH, .[{06aBbTe B K~ no 2-3 
KaiiJIH paCTBOpa JliOrOJUI. 

3at:(auue 4 (1 6aJIJI). KaKo ~ H3 ymeBO.[{OB pearHpyeT c pacTBO 

OKpaCKaP.aCTBOpa? __ ~~~~~~~-L~~~~--~~~~~~~~~~~~~~~~ 

~ 
3at:(auue 5 3 6aJIJia). 3arroJIHHTe Ta6JIHey HH)I(e. 

PeaKo;IDI c cyJibcl>aToM PeaKo;IDI c pacTsopoM 

I1po6HpKa Me,[{H ( + HJIH - ) JliOroJUI (+ HJIH -) YmeBO.[{ 

A + - ~"/U?~ 
B _. + K"'LV.t"~ 
c - L.aHr.zh u -

I (/ 

B pe3yJibTaTe B03,[{eHCTBIDI aJibcl>a-aMHJia3bl Ha KpaxMaJI B fH,[{pOJIH3aTe Ha nepBbiX CTa,[{HHX npou;ecca 

HaKaiiJIHBaiOTC.si ,[{eKCTpHHbl, KOTOpbie 3aTeM Me,[{JleHHO fH.[{p01IH3yiOTC.si aJibcl>a-aMHJia30H ,11;0 ,ZJ;H- H 

MOHOCaxapH,D;OB - fJI10K03bl H MaJibT03bl. ~caxapH,D;bl 3THM cl>epMeHTOM He paCio;eiiJUIIOTC.si. 

KpaXMaJI (243 Mr) paCTBOpHJIH npH HarpeBaHHH B 10 MJI BO,ZJ;bl H no.[{BeprJIH HCqepnbmaiOio;eMy 

rH,D;pOJIH3Y a1Ibcl>a-aMHJia30H. K no~eHHOMY m,D;pOJIH3ary ,11;06aBHJIH (B H36LrrKe) pacTBOpbi NaOH H 



()~ 
J 

/ 

CuS04. CMech rrpoKHIDITHJIH, B pe3yJihTaTe qero o6pa30BaJicg KpacHhm oc~oK. Ero co6paJIH, 

BbiCYIIIHJIH H B3BCCHJIH. Macca IIOJiyqeHHOrO OC~Ka COCTaBHJia 144 Mr. C~TaeM, qTo pea.KI.J;~ IIpOIIIJia 

IIOJIHOCThiO. 

3a,!J;auue 6 (1 6aJIJI). Kai<He rrpo;:zyKTbl nmpoJIH3a Kpa:xMaJia a1Ib<}Ja-aMHJia30H MOryT rrpHHHMan 

yqaCTHC B pe~HH C CYJih<}JaTOM MC,!J;H? 

I y, A./f'01?P lA 
tJ 

,[J:Jig ,ll;aJihHCHIIIHX pacqeTOB BaM MOryT IIOH~06HThCg aTOMHhiC MaCChi HCKOTOpbiX 3JICMCHTOB: 

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

HCKOTOphiX COC,li;HHCHHH. 

3 a,11;auue 7 (15 6 ' 
) p aJIJia • aCC~TaHTC MOJieKyJigpHhiC MaCChi H BHCCHTC p 

MoJieKyJigpHM Macca 

fJIIOK03a -1/-o 'Z.,f66.a.'-.t 
MaJibT03a Jtf'l "/." ,., 

OcTaTOK rJIIOK03bl B cocTaBe Kpa:xMaJia -16 2 

3a,!J;aHHe 8 (5 6aJIJIOB). KaKOBO MOJigpHOC OTHOIIICHHC fJIIOK03a:MaJibT03a B IIOJiyqCHHOM fH,ll;p01IH3aTe? 

(Jie3 paC"IJCTOB 3~auue He O~CHHBaeTCB! ) 

PacqeT: .. /. ·-
7 

_!:3.1 .,. 1 ,. ~ ;t (~~ 16 2.. / /· 

;{- ~~~JJ)"T * ~ -{ ~ = L (~~) 

<1 f_,·- 1 = fi" ~ 
I 

MoJIBpuoe OTHomeuue rJIIOK03a:MaJibT03a = 1: ---=;0,..-t-[ ______ _ 
I 

3a,[(aHHe 9 (2,5 6aJIJia). KaKOBO BCCOBOe OTHOIIICHHC fJIIOK03a:MaJibT03a B IIOJiyqCHHOM fH,ll;p01IH3aTe? 

( Jie3 paC"IJCTOB 3a,ll;aHne He O~CHHBaCTCB! ) 

,h f ~jM-J 2- I~ z, 

tit ( ~) # 1-lft.. 

hr~> 

Becosoe OTnomeuue rJIIOK03a:MaJibT03a = 1: - :.tq"--=J;....:Jo:.......L.If _____ _ 

7 


