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3a,!J,aHnB npaKTn"IecKoro rypa peruouaJILHoro JTana XXXV BcepoccuiicKoii oJiuMnna,!J,LI 
mKOJILHHKOB no 6uonoruu. 2018-19 yq. ro,!J,. 11 KJiacc 

«<>H3HOJIOriDI H MOP«<>OJIOriDI PACTEHHH 

06~aB u;enL: 113~Tb aHaTOMO-Mop«PoJiornqecKyro CTPYKTYPY H xmmqecmii cocTaa opraHoB 

pacTeHHii: 516JIOHH (Malus domestica) HJIH aHBbi (Cydonia oblonga), MOpKOBH (Daucus carota 
subsp.sativus), rpaHaTa (Punica granatum), qag (Camellia sinensis); HCCJie~oBaTD KaqecTBeHHbm 

COCTa.B BTOpH~hlX MeTa60JIHTOB ~aHHbiX pacTeHHH. 

06opy,li,OBaHHe H 06beKTLI HCCJie)lOBaHHB: IIJIO~ 516JIOKa HJIH aHBbi, IIITaTHB C 6 rrpo6HpKa.MH, B 

KOTOpbiX HaxOMTC51 BblT5I)I(KH, rronyqeHHbie H3 pa3HbiX OpraHOB CJie~IJ::UIX pacTeHHH: MOpKOBb 

(Daucus carota subsp.sativus), rpaHaT (Punica granatum), qaii (Camellia sinensis), rry3bipbKH c 

IIHIIeTKa.MH, B KOTOpbiX HaxOMTC51 1% feCh, 1% paCTBOp :>KeJiaTHHa, pa3~eJIO~a51 ~OCKa, HO:>K, 

TepKa, qamKH IleTPH. 

XoJl pa6oTLI: 
1. IlpH IIOMOII(H HO:>Ka H3rOTOBbTe IIpO~OJibHhlH cpe3 IIJIO~a 516JIOHH HJIH aHBbi, Bbi6paB ~JI51 

cpe3a :QeHTPaJibH)'IO qaCTb opraHa. O~ey IIOJIOBHHY IIJIO~a HCIIOJib3yHTe ,niDI 3KCrrepHMeHTa. C 

IIOMOII(biO TepKH HaTPHTe 2~0 r M5IKOTH IIJIO~a, IIO~B 516JIO~biH HJIH aHBOBbiH rOMOreHaT. 

Pa3~eJIHTe ero Ha ~Be pa.BHbie qacTH. O~HY H3 qacTeii rroMeCTHTe B qamKy IleTPH, CMemaH:Te c 

cyxHM rropomKoM xJiopH~a HaTPIDI (oKOJio 2-3 r NaCl) H 6DICTPO rrepeMemaH:Te (pe3yJinTaT 

3a.BHCHT OT CKOpOCTH H TII(aTeJibHOCTH BbiiiOJIHeHIDI!). BTOp)'IO qacTb rOMOreHaTa rrepeMeCTHTe BO 

BTopyro qamKy IleTPH. OcTa.BbTe ,nm~ HHKY6a:u:HH B TeqeHHe 20-30 MHHYT. 

2. BHHMaTeJibHO paCCMOTPHTe IIpO~OJibHbiH cpe3 BTOpOH IIOJIOBHHbi IIJIO~a. 3apHCYHTe 

rrpo~oJibHbiH cpe3 B rroJie ~JI51 pHC)'HKa. CorrocTa.BbTe CTPYKTYPDI :u:seTKa H CTPYKTYPbi 516JioKa, 

KOTOpnie H3 Hero pa3BHJIHCb, coe~HHHB YKa3aTeJI5IMH TepMHHbi c BamHM pHcyHKOM H 

rrpe~JIO:>KeHHbiM pHC)'HKOM :QBeTKa. 

IlenecroK • 

Pblnb~e • 

YawenMCTMK • 

Tbi~MHKa • 

Cron6MK • 

rMnaHTMM • 

CeMR3a~aTKM 

• UaeTOHOlKKa ~rA,flh 
e 3H.QOKapn I {' 



.. 3. Cpe,n;H BTOpHqJibiX MeTa60JIHTOB pacTeHHH BIDKHOe MeCTO 3aHHMaiOT <}leHOJibHbie 

COe,IJ;HHeHIDI, B COCTaB KOTOpbiX MO)I(eT BXO.IJ;HTb KaK O,IJ;HO <}leHOJibHOe· KOJib~O, TaK H 

HeCKOJibKO, a HeKOTOpbie j{BJUIIOTCj{ IIOJIHMepaMH (IIOJIH<}leHOJibi). ,ZJ;Jlj{ 06Hapy)l(eHIDI 

<}leHOJibHbiX COe,IJ;HHeHHH MO)I(HO HCIIOJib30BaTh Ka'leCTBeHH)'lO pea~mo C fe3
+, B 

pe3yJibTaTe KOTOpOH o6pa3)'lOTCj{ TeMHO-CHHHe, TeMHO-KpaCHbie H 6ypb1e COe,IJ;HHeHIDI HJIH 

HX CMeCb. 

Y Bac Ha cTorre B mTaTHBe Haxo.n;ucg 6 rrpo6HpoK. Ka)I(.IJ;OH nape rrpo6HpoK rrpHcBoeH cBoif 

HOMep (1a H 16, 2a H 26, 3a H 36). B Ka)l(,lJ;biX .IJ;Byx rrpo6HpKax C O.IJ;HHaKOBbiM HOMepOM 

Haxo,IJ;HTcg BbJTj{)I(Ka H3 o,n;Horo H Toro )l(e o6neKTa. 

a) Bo3bMHTe rrpo6HpKy 1a. PaccMOTPHTe ee Ha rrpocBeT. Orrpe.n;errHTe ~BeTH rrp03pa'IHOCTh 

pacTBopa. Pe3yJihTaThi BHeCHTe B Ta6rrH~y. 

6) B rrpo6HpKy 1a .n;o6aBbTe FeCb. OTMeTbTe ~BeT BbiTj{)I(KH rrocrre .n;o6aBrreHIDI peareHTa. 

Pe3yrrhTaTbi BHeCHTe B Ta6rrH~y. 

B) ,ZJ;Jlj{ 06Hapy)l(eHIDI IIOJIH<}leHOJIOB C 60JibillHM KOJIH'leCTBOM 3BeHbeB B ~eiiH ,n;o6aBbTe B 

rrpo6HpKy 16 )l(eJiaTHH. IlpoHa6mo.n;aifTe 3a H3MeHeHHj{MH. Pe3yrrhTaTbi BHeCHTe B Ta6rrH~y. 

r) IloBTOpHTe IIYHKThi a-Bc ocTarrbHbiMH rrpo6HpKaMH. 

EY):(bTE BHHMATEJihHbi! EcJIH Bhl omH6eTech, HOBbie rrpo6HpKH BaM He Bbi.IJ;a.IJ;yT. 

TiepeiJeHL ceMeii:cTB: 3oHTHqJibie (Cerrb,n;epeHHbie); Crro)I(HO~BeTHbie (AcTPOBbie), qaifHbie 

(KaMerrHeBbie ), OpxH.IJ;Hhie (5ITPbiillHHKOBbie ), ,D;ep6eHHHKOBbie, P03o~BeTHbie {.Po30Bbie ). 

llepeiJeHL ci»OPMYJJ H H83B8HHH BeiQeCTB- CM. crre,IJ;)'IOID:)'IO CTPaHH~y. 

06'beKT fpaHaT 1 qaij({_~ MopKOBb .3 
Punica granatum Camellia sinensis Daucus carota 
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CmiCOK coe,llHHeHHH:: a) KaTeXHH, 6) .zzy6mibHbie Bem;ecTBa, B) B-KapornH 
<l>opMynhi COe,llH:HeHHH: 

OH 

OH 

HO 
OH 

OH 

(). OH 

4. HH:>Ke npe,llCTaBneH nno,ll rpaHaTa B pa3pe3e. KaKas~ H3 CJPX!£D1' co,llep:>KHT 

MaKCHManbHOe KOnH"lJeCTBO nHMOHHOH KHCnOTbi? Ilone ,llllil OTBeTa: ega_ 06Be,llH:Te B Kpy:>KOK 
Ha3BaHHe :noM: CJPYKTYPhi:@ 3K30Kapn; ii) 3H,llOKapn; iii) "'lamenHCTHK; iv) CeMeHHasi KO:>KJpa; 
v) cenTa (neperopO,llKa nno,lla); vi) "'lamenHCTHK, ocTarom;HH:c.s~ npH nno,llax; vii) Me3oKapn; 
viii) nno,lloHo:>KKa. ----

0 

6 

5. OTMeTbTe H3MeHeHHe ~BeTa roMoreHaToB nno.n;a .s~6noHH HnH aHBblnocne 20-30-MHHJTHOH 

HHKy6~HH B Ta6nH:~e. 

6e3 A06aeneHMJI NaCI npM A06aB118HMM NaCI 

'-'BeT roMoreHaTa w~rur -t ~ i 
ll3MeHeHHe oKpacm roMoreHaTa 6e3 .n;o6aBneHH.si NaClnpoHcxo.n;HT B cne.n;cTBHe .n;eH:crnH.si 
(06Be.n;HTe B Kpy:>KOK 1IpaBHnhHbiH OTBeT): a) pH6yn0306H:c<J>oc<J>aTKap60KCHna3bYOKCH­
reHa3bi; 6) nonH<J>eHonoKCH.lla3hi; ~ KaTana3hl; r) acKop6aTnepoKCH.lla3hi; .n;) 
He<J>epMeHTaTHB-Horo omcneHH.si mcnopo.n;oM B03.n;yxa HOHOB Fe2

+ .n;o Fe3
+. 
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JIIICT OTBETOB 

3a.z:.auue 1. IIo,IJ;nHmHTe reMaTono3THqecKHe opraHLI A-B Ha pa3HbiX CTa,IJ;IDIX pa3BHTIDI 

qenoaeKa, a TaiOKe reHLI, 3KcnpecciDI KOTopbiX coorneTcTayeT KpHBhiM 1-5. HeKoTopbie KpHBbie 

COOTBeTCTBYJOT ,IJ;BYM reHaM O,ll;HOBpeMeHHO ( 4 6anna, no 0,5 3a KIDK,IzylO npaBHilbHYJO 

no,IJ;nHCb ). 

A li B 
Oprau ~~ !U'ftlr:4, ~//21r7,1H,. 

f3) ;:, ,rz,.; 
fVVlt! v-

Kpusa.a 1 2 3 4 5 
reubl Hl£ U&!t1 U/6~ U!JP ~ 

C KaKOH li>H3HOnOrHqecKOH a)J;aTIT~Heif: Cml3aHO pa3ilHqlfe reMOrn06HHOB Me)I()J;y MaTepbiO H 

nno,IJ;oM? 'ftnt:mi1L~ ~ tUUf€~/HP @0 0 
~ ~ ?Jt<#n#'~ ;tu!Pe:tra ~~ ~-& (1 6ann) 

f 3a.z:.auue 2. YKIDKHTe qlfCJio nonapHo pa3JIHqarom;HxcH HYKJieOTH,IJ;OB Me)I()J;y 

nocne,IJ;oBaTeJibHOCTHMH Ha PHc. 2. (3 6anna, no 0,5 3a KIDK,IzyiO npaaHJibHO 3anonHeHHYJO 
v ) SiqeHKY, He 3aTIOJIHHHTe 3anHThle cephlM SiqeHKH 

HBAJ HBB HBGJ 
HBAJ I I I I I 

HBB ' g6 I I I I 

HBGJ f /FJ ,,/ftl ,q_) I 

HBZ fJ../ lb 
I 

16 
KaKoe H3 ,IJ;Byx ,IJ;epeabeB, I HJIH II, nyqme cooTBeTcTayeT Haif:,IJ;eHHbiM pa3JIHqJfSIM Me)I()J;y 

nocJie,IJ;OBaTeJibHOCTHMH H noqeMy? L) J1,{;U,t7/Ullf ~ ~(}Zf ~ t?/U'rr 
!() 

f2f ~ lt:afer... (1 6m) 

liHcno cepLIX npHMoyronLHHKOB Ha PHc.2 _ · . · /{).,./ (1 6ann). 0 
liHcno YHHKanbHbiX MYT~H ,IJ;JIH aw6paHHoro BaMH ,IJ;epeaa ft 0 (1 6ann) 

CKOJibKO ,IJ;epeabeB B03MO)I(IIO ,lJ;JIH 8 reHoa? (35 {35" 1 (1 6ann) 

3a.z:.auue 3. Ce,IJ;bMaSI aMHHOKHCJIOTa B HOpManbHOH ~-uenH reMorno6HHa- ~ 6.-( 11 0, J 
(0,5 6anna), B cepnoBH,IJ;HOKJieTo~oif: - Vtx1 0 ;= (0,5 6ma) 

-K-aKH-e-,ll;p_yr_H_e_aMHHOKHCJIOTbl B 3TOM nOJIO)KeHHH BCTpeqaroTCSI y ,ll;py?HX HOpManbHbiX uene:H 

reMorno6HHa? Tftr) 111 tt- .:f_ (1 6ann) 

KaKHe ,ll;pyrHe aMHHOKHcnOThi MO)I(IIO no~Th B 7 nono)KeHHH c noMOID;biO 3aMeHhl o,IJ;Horo 

lr 

HYKJieOTH,IJ;a a Ko,IJ;oHa GAG Ha KaKOH-To ,IJ;pyroif: (YKIDKHTe 3aMeHLI)? Glf T IU#f (J!fe (II Sf:) 
~ ~fi/P!WJ /til 6 ( Ld~) ;' t-A-6- ( a-fn) -t 2-

(3 6anna) 

IJoqeMy MeTHOHHH, KO,ll;HpyeMbiH CTapT-KO)J;OHOM KaK npaBHJIO He ~TbmaeTCSI B HYMep~HH 

aMHHOKHCilOT nocJie,IJ;OBaTeJibHOCTH reMOrn06HHa7 flt;f!1,(J(,(,.Uf . 1~ '/tJUJ ~ '" 
· · · . . 0 ~J;pwjjliT ttatuM~J 

v~ ·· __ ' ~~fa! ~J7(16ann)~ 

lJaCTOTO aJIJ]eJIH cepnOBII,llHOKJieTO'IHOCTH fj,_~. ?J ((
1

1 

6

6anannJI)) . 

,ZJ:oJIH 60JibHbiX cepnOBH,ll;HOKJieTO~OH aHeMHeif:_~Ju..rtzL..LY__,__ _____ ..... .JY-__,~--
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<f>aMHJIIDI ---------------------------- Illmpp M1- I?" 
11WI Pa6oqee MecTo -----
PaiioH 

Illmpp HToro: 1 b , 2 s-- ~\:t:: 

3aJJ;aHHH npaKTH'IecKoro rypa peruouaJILHoro :nana XXXV BcepoccuiicKoii 
OJIHMDH3,1J;LI WKOJILHHKOB DO 6HOJIOrHH. 2018-19 y'l. rOJJ;. 11 KJI3CC. 

~60PATOPHH6HOXKMHH 

HJJ;eHTHci»HK3D;HH yr JICBOJ);OB 

Xoo pa6om111. QeJibiO pa6oTbi jffiJUieTc.a H)l;eHTH<)>HKa.Il;IDI rmoK03bi, caxapo3bi H KpaxMarra. B 
mTaTHBax Ha BamHx pa6otiHX MecTax HaxO)l;.KTC.a 3 npo6HpKH (A, B H C), co,l1;ep)l(a11Uie no 5 Mn 5% 
pacTaopoa yrneao)l;oB, a TaK)I(e 2% pacTaop cyni><)>aTa Me)l;H, 6% pacTaop NaOH H pacTaop fl10roiDI 
(pacTaop h B KI). 0T6epHTe no 1 Mn pacTaopoa H3 npo6HpoK A- C B lfliCTbie npo6HpKH, )l;o6aabTe B 
K~ no 0,5 Mn pacTaopa cyJib<)>aTa Me)l;H H no 1 Mn pacTaopa menolfll, TmaTenbHO nepeMema.HTe H 
HarpeHTe B TeqeHHe 3-5 MHHYT Ha mn.ameii BO)l;.KHOH 6aHe. B O)l;HOH H3 npo6HpOK )l;On)l(eH BbillaCTb 
KpaCHLIH OCa)l;OK. 

3aJJ;auue 1 (2 6aJIJia). KaKoe aemecTBO Bbma,lJ;aeT a oca,lJ;oK? 
~ . ~ ~ 

OroepHTe no Mn pacTaopoa H3 npo6HpoK A- C B lfliCTbie npo6HpKH, )l;o6aBbTe B K~ no 2-3 
KannH pacTaopa fliOroiDI. 
3aJJ;aHue 4 (1 6aJIJI). KaKoii H3 yrneao)l;OB pearnpyeT c pacTaopoM fliOroiDI? KaK npH 3TOM H3MeH.KeTc.a 
oKpacKa pacTaopa? ~t«ll/. f/au;tiqJ ~ l'llttltl(&- I.LUtltu{ 

3aJJ;aHue 5 

IIpo6HpKa 

A 
B 
c 

HH)I(e. 

PeaKIJ;IDI c pacTaopoM 

fliOrOIDI (+ HnH -) Yrneao)l; 

B pe3yni>TaTe B03)l;eiicTBIDI arrb<J>a-a.MHna3bi Ha KpaxMarr a rH)l;ponH3aTe Ha nepBbiX CTa)l;H.KX npo:uecca 
HaKannHBaiOTC.K ,lJ;eKCTpHHbl, KOTOpbie 3aTeM Me,lJ;neHHO fH)l;pOmi3JIOTC.K aJib<)>a-a.MHna30H )1;0 )l;H- H 
MOHOCaxapH)l;OB - fniOK03bl H MaJibT03bl. ,[(HcaxapH)l;bl 3THM <)>epMeHTOM He pacmeniDIIOTC.K. 

~6 m3m .. ttl~ liD 
! v 

~r---~! ---:-~ ~6 x ,f euso~ .f 
&:o:o:o:::o:6 &:o:o:o:::o:6 &:o:o:o:::o:6 c)00:0:():6 

! ! ! ! ! r-::-1 ! r-::-1 ! ., 
~ ~ ~ ~ ~ Q-0-0 Q-0-0 ()-() 

o:6!o o:6!o o:6!o o:6!oo:6!o o:6!o o:6!o o!o 

KpaXMaJI (243 Mr) paCTBOpHml npH HarpeBaHHH B 10 Mn BO)l;bl H no)l;BeprnH HCqepnbmaromeMy 
rH,l1;ponH3Y arri><)>a-a.MHna3oii. K nonyqeHHOMY rH,l1;pOJIH3ary )l;o6aaHnH (B H36I>rrKe) pacTBOpbi NaOH H 
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CuS04. CMeCh npoKHIDITHJIH, B pe3yJihTaTe qero o6pa30BaJIC.si KpacHhlli oca,noK. Ero co6paJIH, 

BhiCYIIIHJIH H B3BeCHJIH. Macca ITOJiyqeHHOro OCa,z:J;Ka COCTaBHJia 144 Mr. C~TaeM, qTQ pe~H.si npomJia 

ITOJIHOCThiO. 

3a)J;aHue 6 (1 6aJIJI). Kame npO.zzyKThl nmpoJIH3a KpaxMaJia a1Ibcpa-aMHJia30H MOryT npHHHMaTh 

yqaCTHe B pe~HH C CYJihcpaTOM Me)UI? 

11/H'~ J IUW;¥ ~ 
~JI.si )J;aJihHeHIIIHX pacqeTOB BaM MOryT ITOHa,z:(06HThC.si aTOMHhie MaCChi HeKOTOphiX 3JieMeHTOB: 

H -1, C -12, 0-16, Na- 23, S- 32, K- 39, Cu- 64, I- 127, a TaiOKe MOJieKyJI.sipHhie Macchi 

HeKOTOphiX COe,li;HHeHHH. ) 

3 a)J;aHue 7 (15 6 
' 

) p aJIJia • acc~Ta.HTe MOJieK JI.siPHhie Macchi H BHeCHTe p« 

MoJieKyJI.sipHa.si Macca 

fJIIOK03a fJ(J 

MaJihT03a 111J 
OcTaTOK rJIIOK03hl B cocTase KpaxMaJia IJ-f3 - I 10 -= {J.!j 

3a)J;aHHe 8 (5 6aJIJIOB). KaKOBO MOJI.sipHOe OTHOilleHHe rJIIOK03~:MaJibT03a B ITOJiyqeHHOM rH,ll;pOJIH3aTe? 

(Jie1 pac-IeTOB la)J;aHue He o~eHHBaeTcH! ) 

PacqeT: Y\ { &-1;..0) :::. 1~1{1. ~ "' (~. 
I "111 f.«ltw 

~(w.u,uAM~}=- f~· 
Wl ( tv<J._U(A ~~} e /fi'1. 

f!O·X-~ 
IW · ~~ UUdUJP 

IW x -f tWO,c 1W 
)(-f~C: 1 

MoJIHpHoe OTHomeHue rJIJOKOla:MaJibTOla = 1 : ___.:...1 _______ _ 

3a)J;aHHe 9 (2,5 6aJIJia). KaKoBo secosoe omomeHHe r JIIOK03a:MaJihT03a B noJiyqeHHOM rH.n;poJIH3aTe? 

(Jie1 pac-IeToB la.r.aHue He o~eHHBaeTCH! ) 

Pacqey: 

BecoBoe OTHomeHue rJIJOKOla:Ma.JihTOla = 1 : ----------


