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Y1Toro: 3,t 6annos 
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3a.ll3HHH npaKTH'IeCKOrO rypa perHOH3JlbHOI"O JTana 
BcepoccuiicKoii OJIHMnHa.llbl WKOJibHHKOB no 6noJioruu. 2017-18 Y'~· ro,ll. 11 KJiacc 

<IJH3HOJIOrlUI Jf MOP<IJOJIOrlUI PACTEHHH 

06114a~ ~enb: ~3Y4~Tb aHaTOMO-MOpcpOI10f~4eCKYIO crpyKTypy OKpaweHHbiX opraHOB pacTeH~~ CBeKilbl (Beta vulgaris), 
Kan CTbl (Brassica oleracea var. capitata), KYPKYMbl (Curcuma longa) ~ cMopo.Q~Hbl (Ribes ni~ne,qoearb Ka4e
creeHHbl~ cocrae Kpac~H.l.\~X n~rMeHTOB ,QaHHbiX pacreH~~. 
06opyAOS3HHe H 06beKTbl HCCneAOS3HH~: WTaT~B C 10 n 6~pKaM~ , 8 KOTOpbiX HaXO,Q~TC~ OKpaWeHHble BbiT~)f{K~ ,. 

nOilY4eHHble ~3 pa3HbiX opraHOB Cile,QytOL.l.I~X pacreH~IA: Beta vu(a~ris , Brassica ol racea var. ca itata, Brassica oleracea 
var. ca itata f. rubra, CurdJma lon a ~ Ribes ni rum, ny3blpbK~ c n~neTKaM~ . B KOTOpbiX HaXO,Q~TC~ 3% pacreop Il~MOH
HOIA K~CilOTbl ~ 1% pacreop NaOH, 4awKa nerp~ . pa3,Qei104Ha~ ,QOCKa, HO)f{, CTaKaH4~K c 1% pacreopoM NaOH. 

XOA pa60Tbl: V ~ (},~a 
1. llpH noMOlllH HO)I(a H3roTOBhTe nonepe'iHhii1 cpe3 opraHa Beta vu/oaris s caMOM wHpOKOM MecTe. 

lloMeCTHTe ero B 'ialllKy lle1J>H c 1% NaOH. llO,llO)I(}],HTe 20 M~yT. no npoweCTBHH :noro speMeHH H3BJie

KHTe OHHUeTOM cpe3 H 0 CYWHTe 6yMa)KHbiM OOJIOTeHUeM. BHHMaTeJlbHO paCCMOTpHTe ero H 3apwcyihe, 

COe,llHHl1B npe,llJIO)I(eHHhie BaM TepMHHhl C COOTBeTCTBYJOlUHMH CTp)'KrypaMH Ha Cpe3e. 

Cnol1 nposO~LI.IHX 3neMeHTO~ CnoH nposO~LI.IHX 3neMeHTOs, 
Jano>KHSWHMC~ S nepSbiM rOA JanO>KHSWHMC~ SO STOpOM rOA 

napeHXHMa + 

- nepSH4H3~ KCHneMa 

2 . Ha cToJie s wTaTHse HaXO.ll}ITC}I 10 npo6HpoK. K~.uoi:f nape npo6HpoK npHcsoeH csoi:f HOMep (1a 

H 16, 2a H 26 H T.,ll.) . B Ka)l(}],hTX .llByx np06HpKax C O.UHHaKOBbiM HOMepOM HaxO.LIHTC}I BblT}I)I(Ka H3 O.UHOro 

H TOro )l(e 06'heKTa. IJpoBe.UHTe Ha6mo.ueHHjl H 3ailOJIHHTe Ta6JIHUY, PH.UOM CO IIITaTHBOM CTOHT rry3hlphKH 

C KHCJIOTOH H meJIO'-IhiO. KHCJIO eo6XO.UHMO .U06aBHTh B npo6HpKy C 6)'KBOH a L'a meJIO% - B rrpo6Hp

KY c 6yKsoi1 COOTBeTCTBeHHO. Pe3yJihTaThi Ha6niO.ueHHi1 11 BhiBO.llhi 3aHeCHTe s Ta6JIHUhi (eM. TaK)I(e Ha 

cneicTpaHOOe) . Cm1COK ceMeHCTS: A. MapeBhie. B. CanHH,llOBhie. c. Kphl)I(OBHHKOBhJe. D. KHpKa30HOBbie. 

E. I1M6HpHbJe. F. KpecmuseTHbie. G. MHpTOBbie. 

liY,ZU,TE BHHMATEJihHhl! ECJIH Bbl owu6erecb, HOBble npo6npKH BaM ne ,lla.llyT. 

1a I 16 2a I 26 3a I 36 4a 1 46 Sa I 56 
06beKT Beta vulgaris Brassica oleracea Brassica oleracea Curcuma longa Ribes nigrum 
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1 a 16 2a 26 3a 36 4a 46 Sa 56 
Mo>KHO nM eep· 

~cL ~ HYTb MCXOAHbiH k~ ~CA_ ~ 

~BeT pacreopa? -+ + ---\- - -
6yKBeHHbiH 

WMCi'p nMrMeH· J J J \1 J 
ra, npMAaiO~ero - - t- + -OKpaCKY 

N2 Ci'OpMynbl 
?> + ?J J :, 3 - - -nMrMeHTa -

3. HH)I(e npHse.neHbt XHMH~IeCKHe <PopMynbt pa3HOo6pa3HbiX nHrMeHTOB. CooTHeCHTe <PopMyny m1r-

MeHTa C ero Ha3BaHHeM H C paCTHTeJlhHblM 06beKTOM y KOTOpOro )],aHHbrn IIH.TMeHT MO)I(HO 06Hap~HTb. 

3aHeCHTe CBOH OTBeT B Ta6J1HUy. 

CnMCOK nMrMeHTOB: H. KypKYMHH. J. <l>naaoH. K . AHTouHaH. L. EeTanaHH. 

~ ~ S I 

5. Y.-

4. HmKe npe.ncTasneHhi pHcyHKH pacTeHHH, BhiTH)I(KH KOTOpbiX Bbi Hccne.nosamL CooTHecine uH<Ppbi 

Ha pHCyHKaX CO CTp)'KTYpaMI1 H3 npHBe.LJ.eHHbfX CITHCKOB. 

2 

Beta vulgaris 
+ a) rnaBHbiH KOpeHh 

6) KOp HeBHIUe 

-\- B) ntnOKOTHJib 

r) JlHCTb.SI 

.LJ.) KOpHeBa.SJ WHWKa 

e) npH.UaTOl.JHbrn KOpeHb 

)!() JlHCTOBble nnaCHIHKH 

..!- 3) 60KOBOH KOpeHh 
1 

I ~ 1 2~ 13s I ~ I ~ 0 ~ -+ ~ + -+ It 

-r.--4 
Curcuma longa 

- a) rnaBHbiH KopeHb 

k 6) npH.UaTOl.JHbiH KOpeHb 

- B) rH I10KOTHJ1b 

.......- r) OCHOBaH11H JIHCTbeB x3 
-t .U) KOpHeBa.SJ WHIUKa 

..-e) 60KOBOH KOp eHb 2 ---·"'"" 
1 -?K) J1HCTOBM rrnaCTHHKa 

..r-3) rHnoreoreHHbJH no6er 1 

~ ~ ~ 1 2~ ~ ~ 1 4~ I o) 

Brassica oleracea 
-t-a) yKopo4eHHbtH no6er 

6) 60KOBOH KOpeHb 

B) npH.UaT04HbiH KOpeHh 

+ r) fHI10KOTI1Jlb 

.ll) rJiaBHbiH KOpeHh 

- e) 4epewoK 

)!() JIHCTOBOH py6eu 

+ 3) J111CTOBa.SI nnaCTHHKa 

- H) OCHOBaHHe JlHCTa 

~~~ I ~J 3~ 1 ~ m~ 
+ Ribes nigrum 1t0 

a) Tbfl.JHHOl.JHM HlfTb 

~~~~6) CTaMHH0)1,HH 

-tB) neneCTOK 

r) CTHJIO.LJ.HH 

+£l)CTOJ16HK 

- e) I.JarnenHCTHK 

)!() no.ni.JaUJHe 

3) rHnaHTHH 



<l>a.MHJUUI 

MM}I 

PerHOH 

lliH!l>p 

JIHCT OTBETOB 

3a)J;3HHe 1. KpaTKO UOHCHHHTe BCe paCC-IHTbiBaeMbie 3H3-teHHH CBOHM 

pac-teToM, TaiOKe KpaTKO noHCHHiiTe see Bamu yrsep~euuH 

Pa3Mep 3peno:H MOJieKyJihi nerrniHa 

(1 6ann) 

Pa3nwm:e nerrTHHOB MbiiiiH H tieJioBeKa 

(B% OT lJ:HCJia aMHHOKHCJIOT) (1 6anJI) 

,ll;OMHHaHTHa HJIH peQeCCHBHa MYTaQ~ 
obese? (1 6ann) 

CHHTe3 nerrTHHa y obese Mhirne:H 6y,n:eT 

HapyrneH, rroToMy tiTO ... 

(1 6ann) 

,ll;IDI IIOMep)l(aH~ lJ:HCJieHHOCTH MbiiiieH 

oblob HY)I(Hbi cKpeiQHBaH~: (1 6ann) 

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

(1 6ann) 
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~~ JULij· 

PHcyHoK. CxeMa perymiQHH lJ:YBCTBa CbiTOCTH y MJieKOIIHTaiOIQHX (2 6anna). 



reH JienniHa y rOM03HrOTHbiX MbiiiieH db/db (1 6ann). 

lb '-"""'""'-'"""43« "'-~tu< ~~,~ 1<-o ~~ Sif~ . .., .;: . 
~~ .g (2{o ~ K(l ~~~- t> 

B cne,rzyrorn;Hx noKoneHIDIX reH nenTHHa c MYTa~He:H ob (1 6ann). 

rb/sVW'f-~ eu;; no~ ~~ ()YYI-f)o~, ~. n--t~ ~ 
'O~m.~ '<f~ · 

3a;::J;auue 2. 

C'TpaTeriDI Me)I(ITOJIOBbiX OTHOIIIeHHH ( 1 6ann) fJ~(~~pe~ 
Cpe,[(Hee qMcno ITTeH~OB B rHe3,[(e, He npHHa,[(Jie)l(aiiJ;HX X03XHHY 

'--"" 

I'L,2. 
rHe3,[(a (1 6ann) 1 
Cpe,[(Hee qHcno noTOMKOB O,[(HOH caMKH (1 6ann) 4,6 0 
CTaH,[(apTHOe OTKJIOHeHHe qHcJia ITOTOMKOB O,[(HOH CaMKH ( 1 6anJI) i 2-3 0 
Cpe,[(Hee qMcno noTOMKOB O,[(Horo caM~a (1 6ann) 0 

CTaH,[(apTHOe OTKJIOHeHHe qHCJia ITOTOMKOB O,[(HOrO CaM~a (1 6ann) 0 

0\.U..L '\.A).i)~m_ co~ tkv.- ~· '--' r~ ~0~ ~ f~ (~} 
~ L~ ~ ~~~ uk?t-0<: 'yv()lnO~. A 

rn;eCTBO MCITOJib30BaHHX TaKOH C aTerMM ,[(AA CaM~OB 1 6ann) 

W\M/M ~ ~ W-'f<~~~ ~.no~~ {WfJrrr8, t..t-~)t 

() 

C KaKHMH npeMMYIIJ;eCTBaMH H He,[(OCTaTKaMH CTOJIKHeTCX CaMe~, eCJIH 6y,[(eT TpaTHTb 

6onniiie B eMeHH Ha cna HBaHHX c caMKaMH H3 ,[( rHx na ? 1 6ann 

06bXCHHTe B3aHMOCBX3b Me)l(,[(y C'TpOeHHeM cnepMaT030H,[(a H CTpaTerHeH llOBe,[(eHHX 

caM~a ( 1 6ann 

~- vV-MVw
1 

'f.-<Jt';tJ-u? v ~~~ t<_().A(_ JJJD1T-Cke-o So~ cCVNvQJL 
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<f>aMHJIIUI 

MMx 
PerHOH 

lllmpp 

lllmpp r 1. i- og - () 
,{J.:? c/[1-~ 

BapuauT .N• Ye-
3a)J.aHHH 

npaKTnqecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMDHa)J,bl IDKOJibHHKOB DO 6HOJIOrHH. 2017-18 yq. ro)J,. 

11 KJiacc, Ka6uueT 6HOXHMHH 

Cua~aJia BHHMaTeJILHO npo~THTe Bee 1a~auue! 

OIIPE,[J;EJIEHHE HEOPrAHWIECKOrO <I>OC<I>ATA H PACqET AKTHBHOCTH 
<I>OC<I>ATA3LI H CO,[J;EP)J(AHIDI <I>OC<I>OPA B JiHOJIOrHqECKOM MATEPHAJIE 

,ll;IDI orrpe.n;eneHWI HeopraHHqecKoro <}loc<}lam BaM rrpe.n;ocTa.BIDIIOTCH cne.zzyro~He 

peaKTHBbi: v CTaH.n;apTHbiH paCTBOp HeopraHHqecKOfO <}_loc<}_laTa C KOHUeHTp~HeH 31 MKr/MJI (B pacqeTe 
HaP). 

~ MonH6.n;aT aMMOHWI (NRt)2Mo04, 2% BO.lJ:Hhm pacTBOp. 
~ 3M ~eTaTHbiH 6y<}lep, pH 4,5. 

( '~ PacTBOp acKop6HHOBOH KHCJIOTbl C KOHUeHTp~HeH 10 Mr/MJI. 
/~I 10 IIYCTbiX rrpo6HpOK B IDTaTHBe ,lOU! CTaH.n;apTHOfO pH.n;a <}_loc<}_laTa (rrpo6HpKH 1-6) H ,lOU! 

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

6- oc<}_laTa C O,ll;HHaKOBOH KOHUeHTpauHeH, B KOTOpbm JIH60 He 6biJI o6H Ka X1), JIH60 
6biJI .n;o6aBJieH (rr_ 6HJ2Ka X acTBO e MeHTa ~enoqHo:H. oc<}laTa3bi ( QT~erriDiei 
l_!eOpraHHqec~if. 4>oc<}_laT OT fJIIOK030-6-<}_loc<}_laTa) ,ll;O KOHe~OH KOHUeHTp~HH 1 0 MKrfMJI. 
IJpo6HpKa X2 HHKy6HpOBMaCb 20 MHH IIpH 25°C, IIOCJie qero peaKUHH 6hiJia OCTaHOBJieHa. 

Xo~ onpe~eJieHHH: K Hccne.n;yeMoMy pacTBopy, co.n;ep)l(a~eMy HeopraHHqecKH:H. <}loc<}laT (rrpo6bi 
1-1 0), IIpHJIHBaiOT ,ll;HCTHJIJIHpOBaHHYJO BO.ll:Y ,ll;O 1,0 MJI, .n;o6aBIDIIOT 1 MJI aueTaTHOfO 6ycpepa, Q.j_ 
MJI MOJIH6,n;aTa aMMOHWI H 0,5 MJI pacTBopa acKop6HHOBOH KHCJIOTbi. Co.n;ep)I(HMOe rrpo6HpoK 
T~aTeJibHO rrepeMemHBaiOT if OCTaBIDIIOT Ha 5-1 0 MHH IIpH KOMHaTHOH TeMrrepaTYPe. Cne,r:vrr 3a 
pa3BHTHeM OKpaCKH. 

3a~auue 1 (10 6aJIJIOB). BrrHmHTe B Ta6nmzy Te o6'beMbi pacTBopa <}loc<}lam H BO.lJ:bi, KOTOpbie Bbi 
.n;o6aBHJIH B rrpo6HpKH 1-6, H 3arrOJIHHTe rrpo6HpKH, cornacHo BamHM pacqeTaM: 

N!! KonHqecT CTa~. Ilpo6a Ilpo6a H20, AileTaTH (NRt)2 AcKop 
rrpo6bi BO paCTBOp X1, MJI X2, MJI MJI biH Mo04, 6aT, 

<}loc<}laTa, fiJocf~JaTa, (~o 1 6y<}lep, 0,5 MJI 0,5 MJI * 
MKr MJI MJI) 1 MJI 

1 0 - - * -
2 6,2 O,'l..J.UA . - - ()If .u..A,·~ I""'"' + 
3 12,4 0,4 J.W. - - O,b Wt<A. ~ ,_. -
4 18,6 O,b vU...A. - - ~.J..l,AM . -\:" -
5 24,8 o,g JJ....J... - - O,t. ,w . tx. -
6 31 ,0 ~J,(J, - - · - ~ + R) 
7 - - 1,0 MJI - -

6,tM~f.o 8 - - 1,0 MJI - -
9 - - - 1,0 MJI -

11J~¥.( ~ 10 - - - 1,0 MJI -



0CTaBbTe rrp06HpKH Ha CTOJie Ha 5-1 0 MHH. 

3aJJ.anne 2 (3 6anna). lloKa pa3BHBaeTcx oKpacKa, pemHTe crreJJ.)'lOmyro 3a,naqy. 0 J(HH rpaMM 

rrmeHH'IHOH M)'KH C BJIIDKHOCTbiO 8% IIOJIHOCTbiO OKHCJIHJIH cepHOH KHCJIOTOH IIpH HarpeBaHHH. 

TiorryqeHHbiH MaTepHarr HeHTPaJIH30BaJIH merrOThiO H o6oeM pacrnopa J(OBeJIH .[(0 100 MJI. B 
IIOJiyqeHHOM paCTBOpe orrpeJ(eJIHJIH COJ(ep)l(aHHe 4Joc4JaTa. 0HO COCTaBHJIO 0,32 MKMOJIH B MJI. 

KaKOBO COJ(ep)l(aHHe 4Joc4Jopa B M)'Ke B % Ha cyxoii Bee? 0TBeT OKpyrJIHTe .[(0 BTOpOrO 3HaKa 

rrocrre 3aiiHTOH. 

CoJJ.ep~aune ct»oect»opa eoeTaBJIHeT _____ __ '(,.____ % ua eyxoil Bee MYKH. 

3a)J.aune 3 (7 6anoB ). PacCqJiTaHTe, KaKOBa KOHI~eHTPtmHH CTaHJ(aprnoro pacrnopa 4Joc4JaTa, 

OTBeT Bbipa3HTe B MM (2 6anna). 

Tiocrre pa3BHTHH oKpacKH cpaBHHTe rrpo6HpKH 7, 8 H 9, 10 (rrpo6bi X1 H X2) c rrpo6HpKaMH 

H3 CTaHJ(apTHOfO pHJ(a (rrpo6HpKH 1-6) H OIIpeJ(eJIHTe B HHX COJ(ep)l(aHHe HeopraHHqeCKOfO 

4Joc4JaTa. IJOCTaBbTe 3HaK «IIJIIOC» B IIOCJie,[(HeM CTOJI6:Qe (*) Ta6JIH:Qbl HaiipOTHB TeX rrpo6 

CTaHJ(apTHOfO pHJ(a, C KOTOpbiMH COBIIa,naeT OKpacKa rrp06HpOK 7, 8 H 9, 10 H BIIHillHTe B 3TOT 

cTOrr6e:u; coJ(ep)l(aHHe 4Joc4JaTa B rrpo6ax XI H X2 B MKriMJI. 

PaCCqJiTaHTe aKTHBHOCTb 4JepMeHTa merrO'IHOH 4Joc4JaTa3bl, Bblpa3HB ee B Me)I(J(yHapOJ(HbiX 

e,[(HHH:Qax aKTHBHOCTH 4JepMeHTOB (MKMOJib/MHH Ha 1 Mr 6eJIKa) (5 6aJIJIOB). 

Kouu;euTpau;nH eTaHJJ.apTuoro paeTBopa 

ci»oeci»aTa MM 

AKTHBHOeTb cl»epMeHTa ID;eJIO"IHOH f MKMOJib/MHH Ha 1 Mr 6eJIKa 

ci»oeci»aTa3bi 

3aKOH1JHB pa6ory, WTaTHBbl H 3aUOJIHeHHbie JIHeTbl OTBeTOB OCTaBbTe Ha pa6o"IeM MeeTe H 
no3oBnTe npeno)J.aBaTeJIH, KOTOpbiH npnMeT Bamy pa6ory. 

Bee pae1JeTbl DpOH3BO)J.HTb TOJibKO ua o6paTHOH eTopoue JIHeTOB OTBeTa! 



DPHJIOJKEHHE 
C)JJl.AA-

D l_ 
I * ** * * I I * * ""! 

n enn1H llenoseKa- MHWGT'LCG F LWLWP Y L F Y VQA P I QK VQOOTKT L I KT I VTR I NO I SHTOS VSSKQK 56 
11enn1H MbiW~- MCWRP LCRF LWLWSY LSY VOA P I QK VO OOTKT L I KT I VTR I NO IS HTQS VSAKQR 56 

I * I * * * * * f * IY 
nem~H llenoseKa- VTGLD F I PG LHP I L T LSK MDQT L AV YQQ I L TSMPSRN V I 0 IS NOLEN LRD L LH V L A 112 

n emHH MblWI-1- VTG LOF I PG LHP I LS LSK MOOT L A V YOOV L TS LPSQN V LQ I AN OLE N LROL LHL L A 112 

w ~ ~ 
* I ** **** * * I * * I * * 

11enn1H 4en oseKa- FSKSCH LPWASG LET LOS LGG V LE ASGYS TE VV A LSRLQGS LOO M LWQ LO LSP GC 167 
n enn1H MbJU:lH- FSKSCS LPQTSG LOKPES LOG V LE AS L YS TE VVA LSRLOGS LOO I LQQ LO VSP EC 167 

PucyuoK 1. AMHHOKHCJIOTHLie nocJie.LJ.OBaTeJILHOCTH JienTuua 'IeJIOBeKa u JienTuua 

MLIIDH. l1CTIOJib3)'lOTC.SI O,l).H06yKBeHHbie COKpa.m;eHIDI aMHHOKHCJIOT ( CM. npHJIO:>KeHHe ), 

aMHHOKHCJIOTbl, pa3JIH'1aJOIIUfeC.SI y Y.JeJIOBeY.JeCKOro H MbiiiiHHOfO 6eJIKOB, 0603HaY.JeHbl 3Be3,l).0'1KaMH. 

r e H OH1nbl 
1 

wt/wt 2 
3 
4 

1 

ob/wt ~ 
4 

1 
2 

ob/ob 3 
4 

* * *' 
** s * 

* \A l-'* • * I * 
* ~ * * * * * * * * *** 

0 2 

* * * * l\ * * * * * * \A_ 

* * * 
* * * * *--r--

4 

* * * * * l) * l{_ ~ * * * 
* * * * '-t "'\. * ~ 

* * * * * 
* * * * ** * * * * * * * * * * * * * --* *I 't.- * 

6 8 10 

epeMR (4acbr) 

PucyuoK 2. HnTeucuBuocTL nuTanuH MLimeu. B TeY.JeHHe 10 Y.JacoB B 6oJibmo:H KJieTKe, 

r.n;e CH,ll;eJIO 12 Me'IeHbiX MbiiiieH pa3JIH'1HbiX reHOTHTIOB BeJIOCb BH)l;eOHa6JIIO.n;eHHe TOfO, KaKa.SI Mbiiiib 

B .n;aHHOe BpeM.SI TIO,ll;XO)l;HT K KOpMymKe H ecT. I1pHeM TIHID;H Ka:>K,ll;OH MbiiiibiO 0603Ha'1aJIC.SI 

3Be3,ll;0'1KOH. 

CnucoK O.LJ.Ho6yKBennLIX coKpam.euuu aMHHOKHCJIOT 

A-aJiaHHH H3oJieii~HH R-aprHHHH 

C-~HcTeHH K-JIH3HH S-cepHH 

D-acnapaT L-JieH~HH T-TpeoHHH 

E-rJiyTaMaT M-MeTHOHHH W-TpHnTocpaH 

F-cpeHHJiaJiaHHH N-acnaparHH V-BaJIHH 

G-rJIH~HH P-npoJIHH Y-THp03HH 

H-rHCTH~HH Q-rJiyTaMHH 



Ta6JIHQa reueTH'IecKoro Ko.r.a 

Second baSe 

UAU} mpo3~H 
UAC 

UAA CTOO-KOAOH UGA CTOO-KOAOH 
UAG CTOn-KOAOH UGG TPHnTo¢aH 

g:~}rnc~H CG"} CGC aprnHHH 

g~} myTaMHH :} 
a: 

cuu} cue _ 
CUA neMl1MH 

CUG 

ccu} 
CCC nponHH 
CCA 
CCG 

cr 
::~ } acnaparnH AGU} el AGC cepwH (!) ~}~OHHH ACA 

ACG AAA} r AGA} AAG m13HH AGG aprnHHH 

GAU}acnaparV1HOBaR GGU} 
GAC KV1cno a I GGC mHL!V1H 
GAA } rnyraMHHOBall GGA 
GAG K>1cnora GGG 

AUG r.teTHOHHH 
CTapT-KOAOH 

1() 0 
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PucyuoK 3. Pacnpe.r.eJieuue rueJ.r.osLix TeppuTopuil qepHLIX .r.po~oB ua uccJie.r.yeMOM yqacTKe Jieca. 

CoqeTaiUie qHceJI 6/8 03HaqaeT, qTO B rHe3,D,e 8 IITeHQOB, 6 H3 KOTOpbiX JIBmiiOTCJI llOTOMCTBOM CaMQa - X03JIHHa 

rHe3,D,a. CTpenKH o6o3HaqmoT nepeneTaBIIIHX caMQOB, a qHcna Ha 3THX CTpenKax - KOJIHqecTBO HX noroMKOB B 

qy)J(HX rHe3,D,ax. Ha HeKOTOpbiX TeppHTOpHRX CaMQbl He c!lJopMHpOBaJIH napy H He CBHJIH rHe3,D,a. 
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3KOJIOriDI, 3TOJIOriDI H 3BOJIIO~ 

06paTHTC BHHMaHHC! 

• Pa6oTa BKJIIO"'IaeT ,!J.Ba 3a,lJ.aHHB, KOTOpbiC MO~HO BhiDOJIHBTh B JII060M nopB,li.KC. 

0TBCThl Ha BOllpOChl 3a,l).aHHH CJIC,!J.yCT 3aDHChiBaTb B JIHCT 0TBCTOB. 

PucyuKu u ,lJ.ODOJIHHTeJILHaB nuclwpMaiJHH pa3MemeHLI B llpuJio~euuu. 

3aJ].auue 1. HccJieJ].osauue nu~esoro noseJ].eHHH Mhimeii. (10 6aJIJIOB) 
fl:m.n;esoe IIOBe,n;eHHe MJieKOIIHTaiOI.Il;HX BO MHOrOM peryJIHpyeTC51 )I(HpOBOH 

TKaHbiO IIOCpe,n;CTBOM CHHTe3HpyeMOrO eif ropMOHa JieDTHHa, H rHIIOTaJiaMJCOM, 

KJieTKH KOTOporo HMeiOT CIIeD;H<pWieCKHe pen;eiiTOpbi K JieiiTHHJ. AM:HHOKHCJIOTHbie 

IIOCJie,LJ;OBaTeJibHOCTH JieiiTHHOB ~eJIOBeKa H MbllllH o6Jia,LJ;aiOT BbiCOKHM CXO,LJ;CTBOM 

(pHC. 1, IIpHJIO)I(eHHe ) . 

IJepBbie 21 aMHHOKHCJIOTbi y o60HX JieiiTHHOB npe,n;cTaBJI5110T C060H 
'-----' 

~H nenTH,LJ;, He06XO,LI;HMbiH ,LI;JI51 rpaHCIIOpTa MOJieKyJIDI JieiiTHHa H3 

a,n;HTIOU:HTa B Me)I(KJieTO~HYJO cpe,n;y. CKOJihKO aMHHOKHCJIOTHDIX ocTaTKOB HMeeT 
-.......:._:_ -
3pena51 MOJieKyna nenTHHa B KposoToKe? KaKoif npon;eHT aMHHOKHCJIOT pa3JIH~aeTC51 y 

3peJibiX MOJieKyJI ~eJIOBe~eCKOrO H MbllllHHOrO JieiiTHHOB? (2 6aJIJia) 

Y MblllleH C 1950 ro,n;a OIIHCaHa CIIOHTaHHa51 MJTaD;H51 _obes~ KOTOpa51 BJIH5IeT Ha 

IIHI.Il;eBOe IIOBe,n;eHHe MbiiilH H npHBO,[I;HT K O)I(H eHHIO H caxapHOMJ Ha6ezy. 

PaccMoTpHTe ,n;HarpaMMY nH.r.n:esoif aKTHBHOCTH MDIIIleif obese ( ob) H KOHTPOJibHDIX 

MblllleH (pH C. 2, npHJIO)I(eHHe ). .5IBJI5IeTC51 JIH MyTaD;H51 obese ,LI;OMHHaHTHOH HJIH 

pen:eccHBHoif? 06o5ICHHTe no~eMJ. (1 6ann) 

HH)I(e npHse,n;eHhi nocne,n;osaTeJibHOCTH Ko,n;Hpyw.r.u:eif ~acTH c eyKJieOTH,n;a 301 
IIO HJKJieOTH,lJ; 330 reHa JieiiTHHa MbllllH ,l1; KO~ THIIa HreHa MbllllH obese. 

wt 300 CTG GAG AAT CTC CA GAC CTC CTC CAT CTG 330 
ob 300 CTG GAG AAT CTC GA GAC CTC CTC CAT CTG 330 
l:.!TO npOHCXO,LJ;HT C CHHTe30M JieiiTH~ac..yu.obese MbiiileH H IIO~eMJ? (1 6aJIJI) 

B roM03HroTe MJTaD;H51 obese npHBO,LJ;HT K cTepHJibHOCTH caMn;os H caMoK. 

HanHIIlHTe CKpel.ll;HBaHH51, KOTOpbie HCIIOJib3YJOTC51 B BHBapHH ,[I;JI51 no,n;,n;ep)l(aHH51 

~HCJieHHOCTH MblllleH ob/ob. (1 6anJI) 

ilOMHMO MJTaD;HH obese B reHe JieiiTHHa, y MblllleH BCrpe~aeTC51 MJTaD;H51 B 

reHe nenTHHOBoro pen:enTopa (MYTaU:H51 diabetic, o6o3Ha~aeTC51 db). Ee <l.>eHOTHn 

( O)I(HpeHHe H ,LJ;Ha6eT) H THII HaCJie,LJ;OBaHH51 TaKHe )l(e, KaK H y MJTal(HH obese. 3TH -MyTaU:HH He c:u;enneHDI ,n;pyr c ,n;pyroM H He c:u;enneHbi c nonoM. KaKoif <l.>eHOTHn 

MO)I(HO O)I(H,[I;aTb y MblllleH reHOTHIIa ob/wt db/wt? (1 6anJI) 

I1CIIOJib3Y51 pHCYHOK B JIHCTe OTBeTOB, H306pa3HTe CXeMJ peryJI5IQHH ~BCTBa 
CbiTOCTH y MJieKOIIHTaiOI.Il;HX (HapHCYHTe CXeMJ B KOHType MbllllH). (2 6anna) 

l13~HB HapHcosaHeyiO BaMH cxeMJ, OTBeTbTe, ~To 6y,n;eT npoHcxo,n;HTb c 

pa60TOH reHa JieiiTHHa y rOM03HrOTHbiX MblllleH db/ db? (1 6anJI) 

IJpe,n;nOJIO)I(HTe, ~TO 6y,n;eT C reHOM JieiiTHHa B CJie,LJ;YJOI.Il;HX IIOKOJieHH5IX, eCJIH 

BbiiiYCTHTb B ,LJ;HKYJO npHpO,LJ;y B 6HOTOII, r,n;e -He'P- ,n;pyrHX MblllleH ,LI;OCTaTO~HO 

60JiblllOe KOJIH~eCTBO MDIIIleH ob/wt. (1 6ann) 



• 

3a.z:.auue 2. HccJie.z:.ooauue noJioooro nooe.z:.euuH nTH~. (10 6aJIJIOB) 
HapH.n;y c rrH:rn;eBbiM, Ba:>KHCHIII)'lO ponh B :>KH3HH :>KHBOTHhiX HrpaeT rronoBoe 

rroBe,n;eHHe. B 3TOM 3a.n;aHHH Mhi rrpe.n;naraeM BaM H3;niHT HeKoTopi>Ie acrreKThi 

IIOJIOBOrO IIOBC.D;CHHH IICB~HX IITHIJ;. 

Ha rrepHo.n; pa3MHO:>KeHHH ~epHble .n;p03.D;hi (Turd us merula) cpopMHp)'IOT rrapbi, 

CaMeu; H CaMKa BMCCTe CTpOHT rHC3)J;a H BbiKapMJIHBaiOT IITCHIJ;OB. KaK MO:>KHO Ha3BaTb 

TaK)'IO CTpaTerHIO Me:>KIIOJIOBbiX OTHOIIIeHHH? ( 1 6aJIJI) 

HccJie.D;OBaTeJIH rrpoBeJIH reHeTH~eCKHH aHaJIH3 B3pOCJibiX IITHIJ; H IITeHIJ;OB Ha 

yqacTKe neca, HaceneHHOM HeCKOJihKHMH rrapaMH. Pe3yJII>TaTbi rroKa3aJIH, ~To B 

60JibiiiHHCTBe rHe3.D; IIpHCYTCTB)'IOT IITeHIJ;bl, pO:>K.D;CHHbie CaMKOH OT HCCKOJibKHX 

CaMIJ;OB. IJonyqaeTCH, ~TO 60JibiiiaH ~aCTb CaMIJ;OB, IIOMHMO CBOeH CaMKH, 

crrapHBaeTCH TaK:>Ke c ~Y:>KHMH caMKaMH. TaKaH CTPaTerHH rronyqHJia Ha3BaHHe 

cnapuoauue sue napbi (extra-pair copulation) H OKa3anach ~pe3Bhi~a:HHo 

pacrrpocTPaHeHa cpe.n;H IITHIJ;. CaMKH MoryT xpaHHTh crrepMY HecKOJihKHX caMu;oB 

rrocne crrapHBaHHH B CBOHX rroJIOBhiX rryTHX. CrrepMaT030H.D;hi MOryT coxpaHHTh 

:>KH3HeCIIOC06HOCTb OT HeCKOJibKHX ~aCOB .D;O HeCKOJibKHX .D;HeH. EbiJIO IIOKa3aHO, ~TO 

crrepMaT030H.D;bl C 6onee KO OTKHMH OCTaMH COX aHHIOT CBOIO :>KH3HeCIIOC06HOCTb 

.D;OJibiiie ( B03MO:>KHO 3TO CBH3aHO C TeM, ~TO XBOCT CIIepMaT030H.D;a IIOTpe6JIHeT i'O 

3HeprHH H cy6cTpaTOB Ha CBOe .D;BH:>KeHHe ).~-e 3 B TipHJIO:>KeHHH IIOKa3aHbl 

rHe3.D;OBhie TeppHTOpHH Ha HCCJie.D;yeMOM yqaCTKe JieCa. TaK:>Ke IIOKa3aHO KOJI~eCTBO 

rrTeHu;oB B rHe3.n;e H KOJIH~ecTBO rrTeHu;oB OT caMu;a, KOTOPOMY 3TO rHe3.n;o 

IIpHHa)J;JIC:>KHT. 06paTHTe BHHMaHHe: Ha TeppHTOpHHX HeKOTOpbiX CaMQOB He fibiTW 

CBHThi rHe3.n;a! CTPeJIKaMH noKa3aH:bi caMIJ;hi, rrepeneTaBrnHe Ha coce,n;HHe yqacTKH H --crrapHBaBIIIHeCH C ~:>KHMH CaMKaMH, a TaK:>Ke KOJI~eCTBO IIOTOMKOB 3THX CaMIJ;OB, 

OKa3aBIIIHXCH B ~:>KHX rHe3,n;aX. 

KaKoe cpe.n;Hee KOJI~ecTBO nTeHu;oB B rHe3.n;e He npHHa,n;Jie:>KHT caMu;y -

X03HHHY rHe3.n;a? (1 6ann) 

Pacc~HTaHTe cpe,n;Hee KOJI~eCTBO nOTOMKOB O.D;HOH CaMKH (1 6anJI) 

PacC~HTaHTe CTaH,n;apTHOe OTKJIOHeHHe KOJIH~CCTBa nOTOMKOB O.D;HOH CaMKH 

(1 6ann) 

PacC~HTaHTe cpe,n;Hee KOJI~eCTBO nOTOMKOB O.D;HOro CaMu;a (1 6anJI) 

PaccqHTaHTe CTaH,n;apTHOe OTKJIOHeHHe KOJIH~CCTBa nOTOMKOB O.D;HOrO CaMu;a 

(1 6ann) 

B ~eM npeHMyrn;ecTBO HcnoJib30BaHHH cTpaTerHH cnapHBaHHH BHe nap .D;JIH 

caMoK (1 6ann) 

B ~eM npeHMyrn;ecTBO HCnOJih30BaHHH cTpaTerHH cnapHBaHHH BHe nap ,n;AA 

caMu;oB (1 6ann) 

C KaKHMH npeHMY:rn;eCTBaMH H He.D;OCTaTKaMH CTOJIKHeTCH CaMeu;, eCJIH 6y,n;eT 

TPaTHTh 6oJII>rne BpeMeHH Ha cnapHBaHHH c caMKaMH H3 .n;pyrHX nap? (1 6ann) 

Y~eHI>Ie TaK:>Ke Hccne.n;oBaJIH CTPOeHHe cnepMaT030H.D;OB 3THX IITHIJ; H 

06Hapy:>KHJIH HHTepeCH)'IO 3aKOHOMepHOCTb: CaMIJ;bl, ~bH cnepMaT030H.D;bl OTJIH~aiOTCH 

HaJIH~HeM KpynHhiX rOJIOBOK H KOpOTKHX XBOCTOB, 6oJiee CKJIOHHbl K cnapHBaHHIO C 

~Y:>KHMH caMKaMH. Te :>Ke caMu;hi, ~hH cnepMaT030H.D;hi o6na.n;a10T MeJIKHMH 

rOJIOBKaMH H .D;JIHHHbiMH XBOCTaMH 6oJiee CKJIOHHbl K cnapHBaHHIO TOJibKO CO CBOeH 

caMKOH. IIpe.n;Jio:>KHTe o6nHCHeHHe 3Toro cpeHoMeHa. (1 6ann) 


