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npaKTH"'IecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 

OJIHMDHa.Z:.bi mKOJibHHKOB no 6uoJioruu. 2017-18 Y"'~· ro.z:.. 

11 KJiacc, Ka6uueT liHOXHMHH 

Cua-IaJia BHHMaTeJihHO npo-ITHTe see Ja}J;auue! 

OIIPE,[.I;EJIEHHE HEOPrAHJiliECKOrO ~OC~ATA H PACqET AKTHBHOCTH 
~OC~ATA3bl H CO,[.I;EP)KAIIIDI ~OC~OPA B liHOJIOrJiliECKOM MATEPHAJIE 

,ll;IDI orrpe,n;erremrn HeopraHHqecKoro <Poc<Para BaM rrpe,n;ocTaBmiiOTCH crre,rzyiOm;He 
peaKTHBbi: 

1. CTaH,n;apTHhlli pacTsop HeopraHHqecKoro <Poc<Para c KOHIJ;eHTPau;Heii 31 MKriMJI (s pacqeTe 
HaP). 

2. MorrH6,n;aT aMMOHHH (Nf4)2Mo04, 2% BO.D;Hhlli pacTsop. 
3. 3M au;eTaTHblli 6y<l>ep, pH 4,5. 
4. PaCTBOp acKop6HHOBOH KHCJIOTbl C KOHIJ;eHTPaiJ;Heii 10 Mr/MJI. 
5. 10 IIYCTbiX IIp06HpOK B illTaTHBe .D;llii CTaH,n;apTHOfO pH,n;a <l>oc<l>aTa (rrpo6HpKH 1-6) H .D;llii 

OIIbiTHbiX rrpo6 (rrpo6HpKH 8-1 0). 
6. ,lJ;Be rrpo6HpKH X1 H X2 ( OIIbiTHbie IIp06bi), KOTOpbie co,n;ep)l(aT ITO 4 MJI paCTBOpa fJIIOK030-

6-<l>oc<l>aTa C O.D;HHaKOBOH KOHIJ;eHTpau;Heii, B KOTOpbiH JIH60 He 6biJI (rrpo6HpKa X1), JIH60 
6hiJI ,n;o6asrreH (rrpo6HpKa X2) pacTsop <l>epMeHTa m;erroqHoii <Poc<l>aTa3bi (oTm;errmieT 
HeopraHH'leCKHH <l>oc<i>aT OT rJIIOK030-6-<Poc<PaTa) .D;O KOHe'!HOH KOHIJ;eHTPaiJ;HH 10 MKr/MJI. 
IJpo6HpKa X2 HHKy6HpOBaJiaCb 20 MHH IIpH 25°C, IIOCJie qero peaKIJ;HH 6hiJia OCTaHOBJieHa. 

XoJJ: onpe}J;eJieuuH: K Hccrre,n;yeMoMy pacTsopy, co,n;ep)l(am;eMy HeopraHH'!ecKHii <Poc<l>aT (rrpo6bi 
1-1 0), IIpHIIHBaiOT .D;HCTHJIIIHpOBaHH)'IO BO.D;y .D;O 1 ,0 MJI, .D;06aBmiiOT 1 MJI au;eTaTHOfO 6y<l>epa, 0,5 
MJI MOJIH6,n;aTa aMMOHHH H 0,5 MJI paCTBOpa aCKOp6HHOBOH KHCJIOTbl. Co,n;ep)I(HMOe IIp06HpOK 
TID;aTeJibHO rrepeMellHBaiOT H OCTaBmiiOT Ha 5-10 MHH IIpH KOMHaTHOH TeMrrepaTYPe. Crre,n;HT 3a 
pa3BHTHeM OKpaCKH. 

3a}J;auue 1 (10 6aJIJIOB). BrrHmHTe B Ta6rrHu;y Te o6oeMhi pacTsopa <Poc<Para H BO.D;bi, KOTOpbie Bbi 
.n;o6asHJIH B rrpo6HpKH 1-6, H 3aiiOJIHHTe rrpo6HpKH, corrracHo BamHM pacqeTaM: 

N!! KorrHqecT CTaHJJ:. Ilpo6a Ilpo6a H20, Au;eTaTH (Nf4)2 AcKop 
rrpo6bi BO paCTBOp XI, MJI X2, MJI MJI biH Mo04, 6aT, 

<Poc<PaTa, ct»occt»aTa, (JJ:O 1 6y<l>ep, 0,5 MJI 0,5 MJI * 
MKr MJI MJI) 1 MJI 

1 0 0 - - \ -\"" 
2 6,2 \l'l - - os ~ * " 12,4 0 "t O(, ..lc .) - -
4 18,6 {) ~ - - o,~ + 

5 24,8 'I) ~ - - 0 1. -\-

6 31 ,0 I - - {) -k" iN.. 
7 - - 1,0 MJI - -
8 1,0 MJI 

.2,()=\ 
- - - -

9 - - - 1,0 MJI -
10 1,0 MJI 

to, 3 - - - -

'* 
j_ 

'--

-



0cTaBhTe npo6HpKH Ha CTOne Ha 5-10 MHH. 

3a,[(auue 2 (3 6am1a). IloKa pa3BHBaeTc.si oKpacKa, pemHTe cne.rzyrom;yiO 3a,na~. 0.L(HH rpaMM 
nmeHH'IHOH MYKJi C BlliDKHOCTbiO 8% IIOnHOCTbiO OKHCllHllH cepHOH KHCllOTOH IIpH HarpeBaHHH. 
IlonyqeHHhiH MaTepHan HeiiTpanH3oBanH m;eno'ThiO H o6oeM pacrnopa .L(OBenH .L(O 1 00 Mn. B 
nony~eHHOM paCTBOpe OIIpe,L(ellHllH CO.L(ep)l(aHHe <Poc<l>aTa. 0HO COCTaBHllO 0,32 MKMOAA B Mll. 
KaKOBO CO,L(ep)l(aHHe <Poc<l>opa B MYKe B % Ha cyxoi:f Bee? 0TBeT OKpyrnHTe ,L(O BTOporo 3HaKa 
nocne 3aii.siToil. 

Co,[(epX(3HHe lJ»oelJ»opa eoeTaBJUieT __ __:0~\_!__ _____ % Ha eyxoif Bee M)'KH. 

3a,[(auue 3 (7 6aJIOB ). PaccwTaiiTe, KaKoBa KO~eH-rpau.H.si CTaH.L(apTHoro pacTBopa <Poe <PaT a, 
OTBeT Bhlpa3HTe B MM (2 6aJIJia) . 

Ilocne pa3BHTH.si OKpacm cpaBHHTe npo6HpKH 7, 8 H 9, 10 (npo6bi Xl H X2) c npo6HpKaMH 
H3 cTaH.L(aprnoro pMa (npo6HpKH 1-6) H onpe.L(enHTe B HHX co,L(ep)l(aHHe HeopraHH~ecKoro 
<Poc<PaTa. IlocTaBhTe 3HaK «IIniOC» B nocne.L(HeM cmn6ue (*) Ta6nHUhl HanpoTHB Tex npo6 
CTaH,L(apTHOfO p.si.L(a, C KOTOpbiMH COBIIa,naeT OKpaCKa IIp06HpOK 7, 8 H 9, 10 H BIIHillHTe B 3TOT 
cmn6eu co,L(ep)l(aHHe <Poc<l>aTa B npo6ax Xl H X2 B MKriMJI. 

PacCWTaHTe aKTHBHOCTb <l>epMeHTa m;enO'IHOH <l>oc<l>aTa3hl, Bbipa3HB ee B Me)I(,L(yHapO.L(HhiX 
e,L(HHHUax aKTHBHOCTH <l>epMeHTOB (MKMOJihfMHH Ha 1 Mf" 6e.rJKa) (5 6aJIJIOB). 

KouueuTpauuH eTaUAapTuoro paeTsopa 

I + tJ»oelJ»aTa MM 

AKTHBHOeTh lJ»epMeHTa IUeJioquoif ~~~5 MKMOJih/MHH Ha 1 Mf" 6eJIKa 

' tJ»oelJ»aTaJLI -
3aKOHqHB pa6ory, WT3THBhl H 33DOJIHeHHhle JIHeThl OTBeTOB OCT3BhTe Ha pa6oqeM MeeTe H 

nolOBHTe npeno,[(aBaTeJIH, KOTOpt.IH npuMeT Barny pa6ory. 
Bee paeqeThl DpOH3BO,[(HTh TOJihKO Ha o6paTHOH eTopoue JIHeTOB OTBeTa! 
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3a.QaHHH npaKTuqecawro rypa peruouaJJbHOro nana 

BcepoccuiicKoii OJJHMDHaAbl WKOJJbHHKOB no 6uoJJoruu. 2017-18 yq, ro.Q.ll KJJacc 
<J)II3HOJIOrrur H MOP<J)OJIOriDI PACTEIIHH 

0611.1aJI Llenb: V13y4~Tb aHaroMo-Mopcponor~4eCKYtO CTPYKTYPY oKpaweHHbiX opraHOB pacreH~~ cseKnbl (Beta vulgaris), 
Kanycrbt (Brassica oleracea var. capitata) , KYPKYMbl (Curcuma longa) ~ CMOPOA~Hbl (Ribes nigrum); ~ccneAOBaTb Ka4e­
crseHHbl~ COCTaB KpaCRLl\~X n~rMeHTOB AaHHbiX paCTeH~~ . 
06opyAOB3HHe H 06'beKTbl HCCneAOB3HHSI: WTaT~B C 10 npo6~pKaM~ , B KOTOpbiX HaXOARTCR OKpaweHHble BbiTs:I>KK~ , 

nonY4eHHbte ~3 pa3HbiX opraHOB cneAYtOLl\~X pacreH~~ : Beta vulgaris, Brassica oleracea var. capitata, Brassica oleracea 
var. capitata f. rubra, Curcuma longa ~ Ribes nigrum, ny3btpbK~ c n~nerKaM~ . B KOTOpbtX HaXOAs:ITCs:l 3% pacrsop n~MOH­

HO~ K~CnOTbl ~ 1% paCTBOp NaQH, 4aWKa nerp~ . pa3Aen04Has:l AOCKa, HO>K, CTaKaH4~K C 1% paCTBOpOM NaQH. 

Xo,Q, pa6oTbl: 
1. Ilp 11 ITOMOlUM HO)I(a 113rDTOBhTe nonep e'!HblH cp e3 op raHa Beta vulgaris B CaMOM IUMp OKOM MeCTe. 

IloMeCT11Te ero B YalllKy Ilerp11 c 1% N aOH. Ilo.uo)l(.nine 2 0 M11HyT. Ilo n p o w ecTBI111 :n oro speMeHu 113Bne­

KHTe IT I1 HlJ.eTOM cp e3 11 o 6cyumTe 6YMa)I(HbiM ITOJIOTeH UeM. BH I1MaTeJibHO paCCMOTp 11Te ero 11 3ap 11cyi:fTe 

COe,lli1HI1 B npe,llJIO)I(eHHbl e B aM TepM11Hbl C COOTBeTCTBYJOlUH 111 CTp yKTyp aMH Ha c pe3e. 

CnoM npoBOAS!LLIHX 3neMeHTOB, 
JanO>KHBWHMCSI B nepBbiM rOA ~ 

----

CnoM npoBOAJILLIHX 3neMeHTOB, 
Jano>KHBWHMCSI BO BTopoM roA 

~ 
'l-~ 
l 

..!( 
nepBH4H3SI KCHneMa 
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~ /]s-( 

eJoKapn v, ~ 

~ 
t napeHXHMa~ . {}_ S ( 
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-:.1?~0~ 
• HAOAepMa ~ 

2 . Ha CTOJie B rnTan m e HaXO.ll11TC.si 10 npo611p 0K. Ka)J(.uoi1 n ap e np o6Hp oK npHcsoeH c soif HOMep ( I a 

11 16 , 2a 11 26 11 T . .ll.) . B Ka)J(,llblX .llBYX rrpo611p KaX C O.lli1HaKOBblM HOMep OM HaXO,lli1TC.s! BblT.s!)I(Ka 113 O,llHOrQ 

11 TOro )l(e o6oeKTa . IJpoBe.lll1Te Ha6JIIO.lleHJUI 11 3aiTOJIHIHe Ta6JI11UY, PH.llOM CO IUTaTI1BOM CTOHT n y3blpbKJ1 

C KHCJIOTOH J1 rueJIO'LfhJO . KuCJIOT)' He06XO.llMMO .ll06aBI1Tb B np0611p Ky C 6yKBOH a , a rueJIO'Ib - B np0611p­

KY C 6yKBOH 6 COOTBeTCTBeHHO. P e3yJlbTaTbl Ha6JIJO.lleHHH 11 BbiBO.llbl 3aHeCHTe B Ta6JI11Ubl ( CM. TaK)J(e Ha 

cn e.n. cTpaHI1Ue) . CnHCOK ceMeMCTB: A. MapeBbie. B. Camrn.noBhie . C. K pbl)I(OBHI1KOBbie . D. K Hp KaJOHOBhie . 

E. I1M6HpHbie . F. K p ecTouseTHhie . G. M11p TOBhie . 

liY,I:O>TE BHHMATEJihHhl! EcJJH Bba owu6eTecb, HOBble npo6upKu BaM ue .Qa,nyT. 

1a I 16 2a I 26 3a I 36 4a I 46 Sa I 56 
06'beKT Beta vulgaris Brassica oleracea Brassica oleracea Curcuma longa Ribes nigrum 

CeMeMCTBO f _ f-t f E --+ {WH*p) -+- c + 
lr1CXOAHbiM LIBeT t-\ <A<.ki~IA~ ~~...w b ~~ V""VI\ -+ ) 

\(.-\'ruM 'o\ l.t 4 \>AM %'C~~"' . + Q~ 
BbiTSI>KKH -\- -

~BeT BbiTSI>KKH ~ IW~tA~~te.- ('O'?>Oe,~ b~?> ~V\NO ' ~ e ~~~J eo~e 

nocne A06aBne· 
P., ..... ~ .., '0 f> A-\\ '>X U{) VUA "" 

vt? IG\OP t1\ W~ -t \A~/\.1,~~\}.\A.M 
\~eX~) -+ ycf&Gf(@F~ ,-

HHSI KHCnOTbl - -+ \)~ ~ v\?>1\.\ e_I{E'f-1 \.oil-! 

~BeT BbiTSI>KKH '/..A~""- It\ we \b 1:-\AJ I 
CN>J,o--tJ ~ \<RoP->ct ~- "\JI.Ul 1\t-i. Ol?() -

L raN.M..u. l.t 
l-1 'b'/MR'I~~ 

'0 et\];.'v\-0 £. -
1 

nocne A06aBne· - Ci~tvvWO ~ )--\- \<RctcMPlM \.C..RacM.b~~ 

HH.R 11.1enOI.fH 1w-ci\U\){?()!Wj \ ~ ~~V\OZ. -\- ·-
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1 a 16 2a 26 3a 36 4a 46 Sa 56 
Mo>KHO nr.1 eep· 

~(), HYTb lr1CXOAHbiM 'yJJIM W-MI\ ~<A \u.AM 

I.IB8T pacreopa? -r- - _± - + 
I) . 6yKB8HHbiM 
lr.1~p nlr1rMeH· \(. j L H \( 

, npr.1Aa10LJ.1ero - - ~ -
OKpaCKY ·-

I) N2 ~OpMynbl 
6 j Lt t l s -- - ·-nlr1rMeHTa 

3. HH)I{e np11se~eHbJ XHMHLJeCKJ1e cpopMYJJbJ pa:3Hoo6pa3HbJX nHrMeHTOB. CooTHeCHTe cpopMyny m1r-

MeHTa C ero Ha3BaHHeM H C paCTHTeJThHbiM 061>eKTOM, y KOTOpOrO ~aHHhrH IDITMeHT MO:>KHO 06Hap)')KHTh. 

3aHeCHTe CBOH OTBeT B Ta6JJHUy. 

Cnr.1COK nlr1rMeHTOB: H. KypKYMHH. J. <l>nasoH. K. AHTouHaH. L. EeTanaHH. 

HO)__o_ , • 
~ 3. 

OH OH 0~ ..... .( 

~\0 

oyC~ly~ 

2. 

5. OH 0 

4. HH)I{e npe~cTasJJeHhJ pHCYHKH pacTeHHH, BhiDI)I{KH KOTOphiX Bhi nccne~osann . CooTHecnTe mtcppbt 

Ha pHCYHKaX CO CTpYKrypaMH 113 npHBe~eHHbfX CnHCKOB. 

1 

2 

Beta vulgaris 
a) maBHhiH KOpeHh 

6) KOpHesnwe 14-

s) rHnOKOTI1Jlb 

r) JJJ1CTMI _., 

~) KOpHeBCUI WHWKa 

e) npn~aToqHhiH KopeHh-
.oc 

)!{) JJHCTOBble nJJaCTHHKH 

3) 60KOBOH KOpeHh ..,_ 

I 2 3 4 

CA b B 

Curcuma longa 
a) maBHhi H KOpeHh 

6) npH~aTOqHhlH KOpeHh 

B) rHnOKOTHJlb 

r) OCHOBaiDUI JJHCTheB 

~) KOpHeBCUI WHIIIKa 

e) 60KOBOH KOpeHb 

1 )!{) JJHCTOBCUI nJJaCTHHKa 

3) rHnoreoreHHbJH no6er 

1
1

' ~ ~ I\ 14r I 
'+ 

Brassica oleracea 
a) yKopoLJeHHbJH no6er 

6) 60KOBOH KOpeHh 

B) npH~aTO'IHblH KOpeHb l1f 

r) fHllOKOTHJlb 

~) rnaBHbii:f KOpeHh ,._ 

e) LJepewoK 

)!{) JJHCTOBOH py6eu 

3) JJHCTOBCUI nJJaCTHH Ka >¥ 

11) OCHOBaiDte JJHCTa .,.., 

I\ 1
2

' 1
3

« 1: 1£ ~ i Ri~ni~m + ~ 
~ a) TbllfHHOqH(UI HJ1Tb 

. 6) CTaM11tJO~I1H 

+ 

s) nenecTOK 

r) CTHJIO~HH 

~) CTOJJ6HK 

e) qamenncTHK 

)!{) no,W~amne 
3) mnaHTI1H 

2 3 



<l>aMRJIH:X 

I1Mx 
PerROH 
lliR<i>p 

lliR<i>P b 1\ - 08 

---------'--~ v~ I1TOro :~.J ~~ 
JIHCT OTBETOB 

3a~~:auue 1. KpaTKO noHeHHiiTe Bee paee-IHThiBaeMLie 3Ha-JeuuH eBoHM 

pae-IeToM, TaJOKe KpaTKO noHeHHiiTe Bee Barno yTBep~euuH 

Pa3Mep 3peno:H MOJieKyJihi nerrnma 

(1 6ann) 

Pa3JIHt:IHe nerrTHHOB MhiiiiH H qenoBeKa 

(B% OT qHcJia aMHHOKHCJIOT) (1 6ann) 

~OMHHaHTHa HJIH peQeccHBHa MYTaQHX 

obese? (1 6ann) 

CHHTe3 nerrTHHa y obese Mhiiiie:H 6y,n;eT 

HapyiiieH, rroToMy qTo ... 

(1 6ann) 

~illl IIOMep)KaHHX qHcJieHHOCTH MbiiiieH 

ob/ob HY)KHhi CKpern;HBaHHX: (1 6ann) 

<l>eHOTHII MbiiiieH ob/wt db/wt 6y,n;eT ... 

(1 6ann) 

f~u .. u~"l\ 0.. , "r\< . W0 hu . 2 .fL ~ i:l 1 "\Mt\,0 

o~ c.. ~-;V...1\t) M olo fwt ~ ~ u.£ ~ ~ 
+-I 'i.<..OJ.<.; v... t1CQ( V.. c.. IU.W"'\A.M~ v.A-{wt 0/-:::> 

ob o\. 

PHcyHoK. CxeMa peryiDIII;HH qyBCTBa ChiTOCTH y MJieKOIIHTaiOrn;HX (2 6anna). 



reH nerrnma y roM03MroTHhiX MhiiiieH db/db (1 6ann). 

B cne,n;yrorn;Mx rroKoJieHIDIX reH nerrTMHa c MYTai.J,MeH ob (1 6ann). 

\MJ Ou~D~.£A ~ \AAl <Xb1 
~+~~v ~ ~~'\ 

C.MAitQ'-\AH~ . )..._ 

3a.[(auue 2. 

CTpaTeriDI Me)I(IIOJIOBhiX OTHOIIIeHMH (1 6ann) Wf? N.~ (.All~ YXOfS 0 '\GI... ~'t'OMCJorn ~M 

Cpe,n;Hee qMcno "' IITeHI.J,OB B rHe3,n;e, He IIpMHa,D;Jie)l(aiiJ;MX X03j!MHY 

!Jv 
,--

rHe3,n;a (1 6ann) 0 ~ 
) 

Cpe,n;Hee qMcJio rroTOMKOB o,n;HoH caMKM (1 6ann) 6 
,--

(} /::> 
CTaH,n;apTHOe OTKJIOHeHMe qMcJia IIOTOMKOB O,ll;HOH CaMKM (1 6ann) ~ 0 
Cpe,n;Hee qMcno rroTOMKOB o,n;Horo caMI.J,a (1 6ann) 5 -o)~ 

CTaH,n;apTHOe OTKJIOHeHMe qMCJia IIOTOMKOB O,li;HOrO CaMn;a (1 6aJIJI) 3 -o,L;) 

C KaKMMM rrpeMMYIIJ;eCTBaMM M He,n;ocTaTKaMM CTOJIKHeTCjl caMei.J,, ecJIM 6y,n;eT TPaTMTh 

60Jihiiie B eMeHM Ha CIIa MBaHIDI C CaMKaMM M3 ,li; rMX rra ? 1 6aJIJI 

06oj!CHMTe B3aMMOCBji3b Me)l(,ll;y CTpOeHMeM crrepMaT030M,D;a M CTpaTerMeH IIOBe,D;eHIDI 

caMI.J,a ( 1 6ann) 



TIPHJIO)KEHHE 

l 
j * ** * * I I * "' -

nenntH t,JeJlOBeKa- MHWGTLCGF LWLWP Y L FY VQAV P I QK VQOOTKT L I KT I V TR I NO I SHTOS VSS KQK 56 
llenTHH MbiWH- MCWRP LCRF LWLWS Y LSY VOA VP I QK VQOOTKT L I KT I V TR I NO I SHTQS VSAKQR 56 

\Q 00 
I * I ***** I * 

nenn1H4enoeeKa- V TGLOF I PGLHP I L TLSKMDQTL AV YQQ I L TSMPSRN V I Q I SNOLENLROLLH V LA 112 
nemHH MblWH- V TG LO F I PG LHP I LS LSKMOQT L AV YQQ V L TS LPSQN V LQ I ANOLEN LROL LHL LA 112 

.. ~i/) 40 

* I ** **** * * I * * I * * 
11enn1H 4elloBeKa- FSKSCH LPWA S G LET LOS LGG V LEAS GYS TE VVA LSRLQGS LOOM LWQLO LSPGC 167 

nenn1H MbiWH- FSKSCS LPQTSG LOKP ES LOG V LE AS L YS TE VVA LS R LOGS LOO I LQQLO VS P E C 167 

PHcyHoK 1. AMHHOKHCJIOTHLie nocJiet~:oBaTeJILHOCTH JienTHHa -..eJioBeKa H JienTHHa 

MLIIDH. llCITOJlb3)'JOTC~ O,[{H06yKBeHHbie COKpa_m;eHIDI aMHHOKHCJIOT ( CM. npHJIO)I(eHHe ), 

aMHHOKHCJIOTbi, pa3JIHYiaiOII{HeCH y YieJIOBeYieCKOrO H MbllliHHOrO 6eJIKOB, 0603HaYieHbi 3Be3,[{0YIKaMH. 

r e HOH1nbl 
1 

wt/wt 2 
3 
4 

1 

ob/wt ; 

4 

1 
2 

ob/ob 3 

* * ** 
* * * * 

* * * * * * 
0 

*' * * * 
* * * * * * * * * 

* * * * ** * * * * * * * 
2 4 

* * * * * * * * * * 
* * * * * * * * * * 
* * * * ** * * * * * * * * * * * * * * * * * * 

6 8 10 

BpeMR (4aCbl) 

PHcyHoK 2. HHTeHCHBHOCTh nHTaHH.H MLimeii. B TeYieHHe 1 0 YiacoB B 6oJibmo:H KJieTKe, 

r,n:e CH,[{eJIO 12 MeYieHbiX MbimeH pa3JIHYIHbiX reHOTHITOB BeJIOCb BH,[{eOHa6mo,n:eHHe TOro, KaK~ Mblllib 

B ,n:aHHOe BpeMH ITO,[{XO,[{HT K KOpMymKe H ecT. IJpHeM ITHII{H Ka)I(,[{OH MbllliblO o603HaYiarrC~ 

3Be3,[{0YIKOH. 

CnHCOK OtJ;Ho6yKBeHHLIX coKpam.eHHii aMHHOKHCJIOT 

A-aJiaHI1H H30JieHQHH R-aprHHHH 

C-QHCTeHH K-JIH3HH S-cepHH 

D-acnapaT L-JieHQHH T-TpeoHHH 

E-rJiyTaMaT M-MeTHOHHH W-TpHnTo<PaH 

F-<PeHHJiaJiaHHH N-acnaparHH V-BaJIHH 

G-rJIHQHH P-npoJIHH Y-THp03HH 

H-rHCTH~HH Q-rJiyTaMHH 



Ta6Jiu.._a reneTu--.ecKoro Ko.z.a 

Second base 

UUU}QleHil/13Il<IH~H 
uuc 

UAU} 
UAC 

po3~H 

UUA} • UAA CTDn-KOAOH UGA CTOO·KOAOH 
UUG Illl+14~H UAG CTOO·KOAOH UGG rp~nro¢aH 

cu} cc} CAU} CG} cue . CCC npon~H 
CAC ri1C TJ.W1H CGC 

5l 
CUA 11E!144MH CCA 

CAA} ~ c~ ~~" ~ 
1J CUG CCG j CAG myraM~H a 
i!? CT AC"} ::~} acnaparnH u} Cl u:: 

ACC rpeoHHH 
AGC cep~H (I) 

ACA 
~} I1H3~H AGA} 
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PucyuoK 3. Pacnpe,.eJieuue rueJ,.OBbiX TeppnTopuif qepubiX ,.po~oo ua ucCJie,.yeMOM yqacTKe Jieca. 

CoqeTaH:He q11CeJI 6/8 03HaqaeT, qTo B fHe3~e 8 IITeHQOB, 6 113 KOTOpbiX gsmnoTcg IIOTOMCTBOM CaMQa - X03gi1Ha 

rHe3~a. CrpeJIKI1 0603HaqaroT rrepeneTaBIIIJ1X CaMQOB, a qJ1CJia Ha 3THX CT}JeJIKax - KQJIJ1qeCTBO HX IIOTOMKOB B 

q)')KHX rHe3~ax. Ha HeKOTOphiX TeppHTopmx CaMQhi He ccpopM11posan11 napy 11 He CBJ1JII1 rHe3~a. 



' 
3AMHID! 

npaKTH'IecKoro rypa peruouaJibHoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMnnaLJ,bi mKOJihHHKOB no 6uoJioruu. 2017-18 Y'~· roLJ,. 11 KJiacc 

3KOJIOriDI, 3TOJIOriDI H 3BOJIIOI.UUI 

06paTHTe 8HHMaHHe! 

Pa6oTa 8KJnoqaeT JJ;8a 3aJJ;aHHH, KOTOphle Mo~uo 8LIDOJIHHTL 8 JIJo6oM nopHJJ;Ke. 

0T8CTbl Ha 80Dp0Chl 3aJJ;aHHH CJICJJ;yCT 3aUHCbl8aTh 8 JIHCT 0T8CT08. 

PucyuKu u ~~:onoJIHHTeJILHaH uuci»opMau;uH pa3Memeuhl 8 llpuJio~euuu. 

3aLJ,anue 1. HccJieLJ,osauue nuu_.esoro noseLJ,eHHH Mhimeii. (10 6aJIJIOB) 
I1Hrn;eBOe IIOBe,n;eHHe MlleKOIIHTalOIIJ;HX BO MHOrOM perynHpyeTC51 )I(HpOBOM 

TKaHblO IIOCpe,n;CTBOM CHHTe3HpyeMoro eM ropMOHa JICDTHHa, H rHIIOTanaMyCOM, 

KneTKH KOTOporo HMelOT crreu;HcpWieCKHe peu;errTOpbi K neiiTHHY. AMHHOKHCllOTHbie 

IIOClle,ll;OBaTellbHOCTH neiiTHHOB qenoBeKa H MbiiiiH o6na,n;aiOT BbiCOKHM CXO,ll;CTBOM 

(pH C. 1, IIpHllO)I(eHHe ). 

ITepBI>Ie 21 aMHHOKHCnOTbi y o6oHX nerrTHHOB rrpe,n;cTaBAAIOT co6o:H 

cHrHanbHbiM rrerrTH,n;, Heo6xo,n;HMbiM ,n;AA rpaHcrropTa MoneKyni>I nerrTHHa H3 

a,n;Hrrou;HTa B Me)I(KneToqHYIO cpe,n;y. CKoni>KO aMHHOKHcnoTHhiX ocTaTKOB HMeeT 

3pena51 MoneKyna nerrTHHa B KpoBOTOKe? KaKo:H rrpou;eHT aMHHOKHcnoT pa3nHqaeTC51 y 

3peni>IX MoneKyn qenoBeqecKoro H MbiiiiHHoro nerrTHHoB? (2 6anna) 

Y MbiiiieM C 1950 ro,n;a OIIHCaHa CIIOHTaHHa51 MYTai.J;H51 obese, KOTOpa51 BllH5IeT Ha 

IIHIIJ;eBOe IIOBe,n;eHHe MbiiiiH H IIpHBO,ll;HT K O)I(HpeHHIO H caxapHOMY ,ll;Ha6ery. 

PaccMoTpHTe ,n;HarpaMMY rrHrn;eBo:H aKTHBHOCTH Mbiiiie:H obese ( ob) H KOHrponi>HhiX 

MbiiiieM (pH C. 2, rrpHllO)I(eHHe ). .5IBAAeTC51 llH MyTai.J;H51 obese ,ll;OMHHaHTHOM HllH 

peu;eCCHBHOM? 06o51CHHTe rroqeMY. ( 1 6ann) 

HH)I(e rrpHBe,n;eHI>I rrocne,n;oBaTeni>HOCTH KO,n;HpyiOrn;e:H qacTH c eyKneOTH,n;a 3 0 1 
110 eyKneOTH,ll; 330 reHa neiiTHHa MbiiiiH ,ll;HKOrO THIIa HreHa MbiiiiH obese. 

wt 300 CTG GAG AAT CTC GA GAC CTC CTC CAT CTG 330 
ob 300 CTG GAG AAT CTC GA GAC CTC CTC CAT CTG 330 
l.JTO IIpOHCXO,ll;HT C CHHTe30M neiiTHHa y obese MbiiiieM H rroqeMY? (1 6ann) 

B roM03HroTe MYTai.J;H51 obese rrpHBO,ll;HT K cTepHnhHOCTH caMI.J;OB H caMOK. 

HaiiHIIIHTe CKpern;HBaHH51, KOTOpbie HCIIOllb3yiOTCH B BHBapHH ,ll;AA IIOMep)l(aHH51 

qHcneHHOCTH MbiiiieM ob/ob. (1 6ann) 

IToMHMO MYTai.J;HH obese B reHe nerrTHHa, y Mhiiiie:H BcrpeqaeTC51 MYTau;Hx B 

reHe nerrTHHOBoro peu;errTopa (MYTai.J;H51 diabetic, o6o3HaqaeTc51 db). Ee cpeHOTHII 

( O)I(HpeHHe H ,ll;Ha6eT) H THII Hacne,n;oBaHH51 TaKHe )l(e, KaK H y MyTai.J;HH obese. 3TH 

MyTai.J;HH He cu;errneHI>I ,n;pyr c ,n;pyroM H He cu;errneHI>I c rronoM. KaKo:H cpeHOTHII 

MO)I(HO O)I(H,ll;aTb y MbiiiieM reHOTHIIa ob/wt db/wt? (1 6ann) 

J1CIIOllb3Y51 pHCYHOK B llHCTe OTBeTOB, H306pa3HTe CXeMY peryAAI.J;HH qyBCTBa 

CbiTOCTH y MlleKOIIHTalOIIJ;HX (HapHCYMTe CXeMY B KOHType MbiiiiH). (2 6anna) 

l13yqHB HapHcoBaHeyiO BaMH cxeMY, OTBeTI>Te, qTo 6y,n;eT rrpoHcxo,n;HTb c 

pa60TOM reHa neiiTHHa y rOM03HrOTHbiX MbiiiieM db/ db? (1 6ann) 

ITpe,n;rrono)I(HTe, qTo 6y,n;eT c reHoM nerrTHHa B cne,n;yiOrn;HX rroKoneHH5IX, ecnH 

BbiiiYCTHTb B ,ll;HKYIO rrpHpo,n;y B 6HOTOII, r,n;e HeT ,n;pyrHX MbiiiieM ,ll;OCTaToqHo 

6oni>IIIoe KOnHqecTBO Mbiiiie:H ob/wt. (1 6ann) 



3a.r.auue 2. HccJie.r.osauue noJiosoro nose.r.euuH UTHIJ,. (10 6aJIJIOB) 
HapH.rzy c nHrn;eBbiM, Ba)I(HeHIII)'lO porrb B )I(H3HH )I(HBOTHbiX HrpaeT norroBoe 

noBe,ll;eHHe. B 3TOM 3a,ll;aHHH Mbi npe,ll;JlaraeM BaM H3yqHT HeKoTopbie acneKTbi 

nOJIOBOrO nOBe,ll;eHHH neBqHX nTHIJ;. 

Ha nepHO,ll; pa3MHO)I(eHHH qepHbie ,ll;p03,ll;bi (Turd us merula) Q.lopMHp)'IOT nap hi, 

CaMeQ H CaMKa BMeCTe CTpOHT rHe3,ll;a H BbiKapMJIHBaiOT nTeHQOB. KaK MO)I(HO Ha3BaTb 

TaKyiO CTpaTerHIO Me)l(nOJIOBbiX OTHOIIIeHHH? (1 6arrrr) 

J1ccJie,ll;OBaTeJIH npoBeJIH reHeTHqecKHH aHaJIH3 B3pOCJibiX nTHIJ; H nTeHQOB Ha 

yqacTKe rreca, HacerreHHOM HeCKOJibKHMH napaMH. Pe3yJibTaTbi noKa3arrH, qTo B 

60JibiiiHHCTBe rHe3,ll; npHCYTCTBYIOT nTeHIJ;bl, pO)I(,ll;eHHbie CaMKOH OT HeCKOJibKHX 

CaMQOB. IJorryqaeTCH, qTo 60JibiiiaH qacTb CaMQOB, nOMHMO CBOeH CaMKH, 

cnapHBaeTcH TaK)I(e c qy)I(HMH caMKaMH. TaKaH CTPaTerHH norryqHrra Ha3BaHHe 

cnapusauue sue napLI (extra-pair copulation) H OKa3arracb qpe3BbiqaifHo 

pacnpocTPaHeHa cpe,ll;H nTHQ. CaMKH MoryT xpaHHTb cnepMY HeCKOJibKHX caMQOB 

nocrre cnapHBaHHH B CBOHX norroBbiX nyTHX. CnepMaT030H,ll;bi MoryT coxpaHHTb 

)I(H3Hecnoco6HocTb oT HecKOJibKHX qacoB ,ll;O HeCKOJibKHX ,ll;Heii. Ebmo noKa3aHo, qTo 

cnepMaT030H,ll;bl C 6orree KOpOTKHMH XBOCTaMH COXpaHHIOT CBOIO )I(H3Hecnoco6HOCTb 

,ll;OJibiiie (B03MO)I(H0 3TO CBH3aHO C TeM, qTo XBOCT cnepMaT030H,ll;a noTpe6JIHeT MHOrO 

3HeprHH H cy6cTpaTOB Ha CBOe ,ll;BH)I(eHHe ). Ha pHCYHKe 3 B npHJIO)I(eHHH nOKa3aHbl 

rHe3,ll;OBbie TeppHTOpHH Ha HCCJie.rzyeMOM yqaCTKe rreca. TaK)I(e nOKa3aHO KOJIM:qeCTBO 

nTeHQOB B rHe3,ll;e H KOJIHqecTBO nTeHQOB OT CaMu;a, KOTOPOMY 3TO rHe3,ll;O 

npHHa,ll;Jie)I(HT. 06paTHTe BHHMaHHe: Ha TeppHTOpHHX HeKOTOpbiX CaMQOB He 6biJIH 

CBHTbi rHe3,ll;a! CTPeJIKaMH noKa3aHbi caMQbi, neperreTaBIIIHe Ha coce,ll;HHe yqacTKH H 

cnapHBaBIIIHeCH C qy)I(HMH CaMKaMH, a TaK)I(e KOJIM:qeCTBO nOTOMKOB 3THX CaMQOB, 

OKa3aBIIIHXCH B qy)I(HX rHe3,ll;aX. 

KaKoe cpe,ll;Hee KOJIM:qeCTBO nTeHQOB B rHe3,ll;e He npHHa,ll;Jie)I(HT caMu;y -

X03HHHY rHe3,ll;a? (1 6arrrr) 

PaccqHTaHTe cpe,ll;Hee KOJIM:qeCTBO nOTOMKOB O,ll;HOH CaMKH ( 1 6arrrr) 

PaccqHTaHTe CTaH,ll;apTHOe OTKJIOHeHHe KOJIHqecTBa nOTOMKOB O,ll;HOH caMKH 

(1 6arrrr) 

PaccqHTaHTe cpe,ll;Hee KOJIM:qeCTBO nOTOMKOB O,ll;HOrO CaMu;a (1 6arrrr) 

PaccqHTaihe CTaH,ll;apTHOe OTKJIOHeHHe KOJIHqecTBa nOTOMKOB O,ll;HOrO CaMu;a 

(1 6arrrr) 

B qeM npeHMyrn;eCTBO HCnOJib30BaHHH CTpaTerHH cnapHBaHHH BHe nap ,ll;JIH 

caMOK (1 6arrrr) 

B qeM npeHMyrn;eCTBO HCnOJib30BaHHH CTpaTerHH cnapHBaHHH BHe nap ,ll;AA 

caMu;oB (1 6arrrr) 

C KaKHMH npeHMYIIJ;eCTBaMH H He,ll;OCTaTKaMH CTOJIKHeTCH CaMeQ, eCJIH 6y,ll;eT 

TPaTHTb 6orrbiiie BpeMeHH Ha cnapHBaHHH c caMKaMH H3 ,ll;pyrHX nap? (1 6arrrr) 

YqeHbie TaK)I(e Hccrre,ll;oBarrH CTPOeHHe cnepMaT030H,ll;OB 3THX nTHQ H 

06Hapy)I(HJIH HHTepeCH)'IO 3aKOHOMepHOCTb: CaMQbi, qbH cnepMaT030H,ll;bl OTJIHqaiOTCH 

HaJIHqHeM KpynHbiX rOJIOBOK H KOpOTKHX XBOCTOB, 6orree CKJIOHHbl K cnapHBaHHIO C 

qy)I(HMH caMKaMH. Te )l(e caMQbi, qbH cnepMaT030H,ll;bi o6rra,ll;aiOT MeJIKHMH 

rOJIOBKaMH H ,ll;JIHHHbiMH XBOCTaMH 6orree CKJIOHHbi K cnapHBaHHIO TOJibKO CO CBOeH 

CaMKOH. IJpe,ll;JIO)I(HTe o6nHCHeHHe 3TOrO Q_leHOMeHa. (1 6arrrr) 


