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3a)J.aHHH 

npaKTuqecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMDH3)J.bl IUKOJibHHKOB DO 6HOJIOrHH. 2017-18 yq. rO)J.. 

11 KJiacc, Ka6uueT liHOXHMHH 

Cua'laJia BHHMaTeJibHO npO'ITHTe Bee JaJJ.aHue! 

OIIPE,[(EJIEHHE HEOPrAHJNECKOrO <llOC<IlATA H PACqET AKTHBHOCTH 
<llOC<IlATA3LI H CO,[(EPJKAHIDI <llOC<IlOPA B JiHOJIOr~NECKOM MATEPHAJIE 

,ll;IDI orrpe,nenemrn Heopra.HH~ecKoro <Poc<PaTa BaM rrpe,nocTaBIDIIOTCM cne.rzyro~He 

peaKTHBbi: 
1. CTaH,napTHblli pacTBop Heopra.HH~ecKoro <Poc<Pam c KOHIJ;eHrpau;He:H 31 MKriMJI (B pac~eTe 

HaP). 
2. MonH6,naT aMMOHifj{ (N~)2Mo04, 2% BO,nHblli pacTBop. 
3. 3M au;eTaTHbiH 6y4lep, pH 4,5. 
4. PaCTBOp aCKOp6HHOBOH KHCJIOTbl C KOHIJ;eHrpau;HeH 10 Mr/MJI. 
5. 1 0 IIYCTbiX IIp06HpOK B III'faTHBe ,niDI CTaH,napTHOrO pg,na <Poc<PaTa ( IIp06HpKH 1-6) H ,niDI 

OIIbiTHbiX rrpo6 (rrp06HpKH 8-1 0). 
6. )];Be IIp06HpKH X1 H X2 ( OIIbiTHbie IIp06bi), KOTOpbie co,nep:>KaT IIO 4 MJI paCTBOpa rJIIOK030-

6-<Poc<PaTa C O,nHHaKOBOH KOHIJ;eHTpan;HeH, B KOTOpbiH JIH60 He 6bm (rrp06HpKa X1), JIH60 
6hm ,no6a.BneH (rrpo6HpKa X2) pacTBop <PepMeHTa ~eno~Ho:H <Poc<PaTa3bi (o~erriDieT 

Heopra.HH~eCKHH <Poc<PaT OT rJIIOK030-6-<Poc<PaTa) ,no KOHe~OH KOHIJ;eHrpa.IJ;HH 10 MKrfMJI. 
IJpo6HpKa X2 HHKy6HpOBaJiaCb 20 MHH rrpH 25°C, IIOCJie ~ero peaKIJ;Ifjl 6bma OCTaHOBJieHa. 

XoJJ. onpeJJ.eJieHHH: K Hccne,nyeMoMy pacTBopy, co,nep:>K~eMy HeopraHH~ecm:H <Poc<PaT (rrpo6hi 
1-1 0), IIpHJIHBaiOT ,nHCTHJIJIHpOBaHHYIQ BO,ny ,no 1 ,0 MJI, ,no6aBJij{}OT 1 MJI an;eTaTHOrO 6y4lepa, 0,5 
MJI MOJIH6,naTa aMMOHifj{ H 0,5 MJI paCTBOpa aCKOp6HHOBOH KHCJIOTbl. Co,nep:>KHMOe IIp06HpOK 
T~aTeJibHO rrepeMeiiiHBaiOT H OCTaBJij{}OT Ha 5-1 0 MHH IIpH KOMHaTHOH TeMrrepaTYPe. Cne,ngT 3a 
pa3BHTHeM OKpaCKH. 

3aJ).aHHe 1 (10 6aJIJioB). BrrHIIIHTe B Ta6JIHU:Y Te o6'beMbi pacTBopa <Poc<PaTa H BO,nhi, KOTOpbie Bbi 
,no6aBHJIH B rrpo6HpKH 1-6, H 3arroJIHHTe rrpo6HpKH, cornacHo BaiiiHM pac~eTaM : 

N!! KoJIH~ecT CTaHJJ.. IIpo6a IIpo6a H20, Au; eraTH (N~)2 AcKop 
rrpo6bl BO paCTBOp X1 , MJI X2, MJI MJI biH Mo04, 6aT, 

<Poc<PaTa, cJ»occJ»aTa, (JJ.O 1 6y4lep, 0,5 MJI 0,5 MJI * 
MKr MJI MJI) 1 MJI 

1 0 0 - - 1 i' 
2 6,2 0/fv - - 0 f! * + -J_ 

,., 
12,4 {1'-f 0.6 -k .) - -

4 18,6 tJ.il - - a Jf t- +-
5 24,8 o.S - - OJ A.---t 
6 31 ,0 1 - - 0 ~ 1--

7 - - 1,0 MJI - - ~ Jv 8 - - 1,0 MJI - -
9 - - - 1,0 MJI - 1~b 10 - - - 1,0 MJI - -



0cTaBbTe rrpo6HpKH Ha CTOJie Ha 5-1 0 MHH. 

3a.r.auue 2 (3 6aJIJia). IloKa pa3BHBaeTCj{ oKpacKa, pemHTe cne;zyromyro 3a.r.aqy. O.n;HH rpaMM 
rrmeHH'lliOH M)'KH C BJIIDKHOCTblO 8% IIOJIHOCTblO OKHCJIHJIH cepHOH KHCJIOTOH IIpH HarpeBaHHH. 
Ilo.rryqeHHhiH MaTepHan HeHTPaJIH30BaJIH meno"t!hiO H o6'beM pacTBopa ,noBeJIH .no 1 00 MJI. B 
IIOJiyiJeHHOM paCTBOpe orrpe,neJIHJIH CO,nep)l(aHHe <Poc<PaTa. 0HO COCTaBHJIO 0,32 MKMOAA B MJI. 
KaKoBo co,nep)l(aHHe <Poc<Popa B MyKe B % Ha cyxo:H: Bee? 0TBeT oKpyrnHTe .no BToporo 3HaKa 
IIOCJie 3airnTOH. 

Co.r.ep~auue cJ»oecJ»opa eoeTaBJIHeT -----'-0---:),_-~-~---- % ua eyxoii see MYKH. 

3a.r.auue 3 (7 6aJioB ). Pacc'lliTaHTe, KaKOBa KOH:UeHTPaiJ;lfjl CTaH,naprnoro pacrnopa <Poc<PaTa, 
OTBeT Bblpa3H:Te B MM (2 6aJIJia). (!)

1 
0) ~ 

I1ocne pa3BlfTlfj{ oKpacm cpaBHHTe rrpo6HpKH 7, 8 H 9, 10 (rrpo6bi X1 H X2) c rrpo6HpKaMH 
H3 CTaH,napTHoro pjl,lJ;a (rrpo6Hpm 1-6) H orrpe,neJIHTe B HHX co.nep)l(aHHe HeopraHHIJecKoro 
<Poc<PaTa. IJOCTaBbTe 3HaK «IIJIIOC» B IIOCJie,n;HeM CTOJI6:u;e (*) Ta6JIHIJ;bl HarrpOTHB TeX rrpo6 
CTaH,napTHOrO pjl,lJ;a, C KOTOpbiMH COBrra.r.aeT OKpacKa IIp06HpOK 7, 8 H 9, 1 0 H BIIHillHTe B 3TOT 
cTon6e:u co,nep)l(aHHe <Poc<PaTa B rrpo6ax X1 H X2 B MKriMJI. 

PacC'lliTaHTe aKTHBHOCTb <PepMeHTa m;eJIO'lliOH <Poc<PaTa3hl, Bblpa3HB ee B Me)l(,ll;yHapo,n;HhiX 
e,nHHHUax aKTHBHOCTH <PepMeHTOB (MKMOJib/MHH Ha 1 Mr 6eJIKa) (5 6aJIJIOB). 

Kouu.euTpaU.HH crau.r.apTuoro paeTsopa 
qo] cJ»oecJ»aTa MM =---

AKTHBHOeTh cJ»epMeHTa ID.eJIO"IHOH MKMOJib/MHH Ha 1 Mr 6eJIKa 

cJ»oecJ»aTaJbl 

3aKOH"IHB pa6ory, mTaTHBbl H 3aDOJIHeHHhle JIHeTbl OTBeTOB OCTaBhTe Ha pa6o"IeM MeeTe H 

noJOBHTe npeno.r.asaTeJIH, KOTOpLiii npuMeT Barny pa6ory. 

Bee pae"IeTbl npOH3BO.r.HTb TOJibKO Ha o6paTHOH eTOpOHe JIHeTOB OTBeTa! 

.,--
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3a.r.aHHH npaKTH'IecKoro rypa perHoHaJibHOro nana 
BcepoccHiicKoii OJIHMnHa.Qbl WKOJibHHKOB no 6HoJiorHH. 2017-18 Y'~· ro.r.. 11 KJiacc 

«f)Jf3HOJIOTIDI Jf MOP«f)OJIOriDI PACTEHHH 

06U4aSI ~enb: V13y'-I~Tb aHaroMo-Mopcponor~~.~ect<ytO CTPYKTYPY oKpaweHHbiX opraH08 pacreH~~ C8eK1lbl (Beta vulgaris), 
KanycTbl (Brassica oleracea var. capitata), KYPKYMbl (Curcuma longa) ~ CMOPOA~Hbl (Ribes nigrum); ~ccneA08aTb Ka'-le­
CT8eHHbl~ COCTa8 KpaC~l4~X n~rMeHT08 AaHHbiX pacTeH~~ -
06opyAOBaHHe lA 06beKTbl IACCneAOBaHHSI: WTaT~8 C 10 npo6~pKaM~ , 8 KOTOpbiX HaXOA~TC~ OKpaweHHble 8biT~>KK~ , 

nony'-leHHble ~3 pa3HbiX opraHo8 cneAYtOL4~X pacreH~~ : Beta vulgaris, Brassica oleracea var. capitata, Brassica oleracea 
var. capitata f. rubra, Curcuma longa ~ Ribes nigrum, ny3b1pbK~ c n~nerKaM~ , 8 KoropbiX HaXOA~Tc~ 3% pacr8op n~MOH­
HO~ K~CllOTbl ~ 1% paCT80p NaQH, '-laWKa nerp~ , pa3Ae110'-1Ha~ AOCKa, HO>K, CTaKaH'-I~K C 1% paCT80pOM NaQH. 

XOA pa60Tbl: 
1. Ilp11 n oMOIUM HO)I{a M3roT08hTe nonep e"iHhiH cp e3 op raHa Beta vulgaris 8 caMOM ruHpOKOM MecTe. 

IloMeCTMTe ero 8 lfalllKy IleTp 11 c 1% N aOH . IIo.uO)I{.llMTe 20 MHHyT. ITo npoweCT811M :n or o 8peMeHI1 1138Jie­

KMTe n HHUeTOM cpe3 11 o6cyw 11Te 6YMa)I(H hJM n onoTeHueM. B HMMaTeJi hHO paccMoTp HTe ero 11 3ap11cyiiTe, 

COe.ll11IDI8 npe.llJIO)I{eHHbl e B aM Tep M11Hbl C COOTBeTCT8YJOll111MI1 CTp)'KrypaMI1 Ha cpe3e. 

CnoM npoBOAJIU4HX 3neMeHTOB, CnoM npoB~U41itX 3neMeHTOB, 
3anO>KIABWI!tMCSI B nepBbiM rOA JanO>KIABWIAMCSI BO BTOpOM rOA 

1\_---r MeJoKapn (J1 ( 

-\- -tIt~ 
napeHXHMa ~01\/ 

~ f5V nepBIA~HaSI KCI!tneMa 

2 . Ha cTone 8 w TaTI18e HaXO.lUITCji 10 npo611p oK. K~.uoi1 nape npo611poK np11C80eH C80H HOMep ( I a 

11 l 6 2 a 11 26 11 T . .ll. ). B Ka)l{,llblX .llByx np0611p KaX C O.lli1HaK08bJM HOMepOM HaxO,llMTCji 8b1Tji)I{Ka 113 O,QHOro 

11 To r o )l{e o6neKTa. ITpo8e.llMTe Ha6mo.ueHJ1jl 11 3anOJIHMTe Ta6nwuy. PjJJlOM co IIITaTM80M CTOjiT rry3blpbKM 

C KHCJIOTOH l1 meJIO"ibiO. KHCJIOyY He06XO.ll11MO .uo6a8MTb 8 npo6HpKy C 6yKBOH a a m eJIO% - B npo6Hp­

KY C 6y KBOH 0 COOTBeTCTBeHHO. Pe3yJihTaThi Ha6JI JO,lleHl1H J1 Bbi BO.llbl 3aHeCMTe B Ta6JII1Ub1 ( CM. TalOKe Ha 

cne.u. cTpaHHUe) . CnlitCOK ceMeMCTB: A. M ape8hJe. B. CamlH.ll08hJe. C. Kpbl)I{08HMK08hJe. D. KHpKa30H08bie. 

E. I1M6 i'IpHbJe. F. K pecTOuBeTHbie . G. MHpTOBhie . 

liY~TE BHHMATEJihHhl! EcJI H Bbt owHoeTecb, HOBble npo6HpKH BaM He .r.a.r.yT. 

1a I 16 2a I 26 3a I 36 4a I 46 Sa I 56 

06beKT Beta vulgaris Brassica oleracea Brassica oleracea Curcuma longa Ribes nigrum 

CeMeMCTBO F '- ~ + F E -+ G (Wiit~p) ~ ·-+ 
IACXOAHbiM ~BeT '-- fUJ-~ ~ 

~~ ~ ~-t- (~11.) + BbiTSI>KKIA -
~BeT BbiTSI>KKIA ...... ~~ ~c..{~- ~- '- ~ 

nocne A06aBne· ~ ~ ~~ HIASI KHCnOTbl + ~- ) -t- ~ 
~BeT BbiTSI>KKIA ~--) ~ M-ejiCO ~ " ~::. 

nocne A06aene· ~ J~ ~ f~t ~ HIASI U4enO'flit ·r/~- -t ~ 
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1 a 16 2a 26 3a 36 4a 46 Sa 56 . 
Mo>KHO m1 eep-

~ - ~~ HYTb IACXOAHbiH ff~-+ ~ r-+ - LIB8T paCTBOpa? -. 
6yKB8HHbiH 

~ 

~ 
~ WIAcpp nHrM8H· L K J J-{ -l L ra, npHAaiOLI.Iero 

- ~ 
....- -t .~ 

OKpaCKY 

~~ D N!l <j>OpM)'nbl 
nHrMeHTa ~ -\-- 1-v - -1 - y - 3 -

3. HJ.nKe npHse.ueHbJ XHMHYeCKHe <j)opM)'nhr pa3Hoo6pa3HbiX nHrMeHTOB. CooTHeCHTe <j)opMyny nHr-

MeHTa C ero Ha3BaHHeM H C paCTHTeJibHhiM 06oeKTOM, y KOTOpOro .UaHHhiH IIHTMeHT MO)I(HO 06Hap)')KMTh. 

3aHeCHTe CBOH OTBeT B Ta6mtuy. 

CnHCOK nHrMeHTOB: H. KypKYMl1H. J. <l>nasoH. K. AHrouHaH . L. EeranaHH. 

5. 

4. H11)1(e npe.ucrasneHhi pHCYHKH pacreHm1, BhiTIDKKH KOTOphiX Bhi Hccne.uosanH. CoorHeCHTe uHcpphi 

Ha p11CYHKaX CO CTpYJ<TypaMH 113 npHBe.UeHHbiX CITHCKOB. 

Beta vulgaris 
a) rnaBHhlH KOpeHh 

6) KOpHeBHIUe 

B) fi1ITOKOTI1Jlh 

r) JIHCTMI 

.ll) KOpHeBru! WHWKa 

e) npH.UaTOqHhlH KOpeHh 

)I() Jli1CTOBbie nnaCTI1HKI1 

3) 60KOBOH KOpeHb 

I ~ 123 1 3~ 1 4~ 1~, ~~ 
~-\- - J< ~ 

c"'Z''~ 4 
Curcuma longa 
a) rnaBHbiH KOpeHb 

6) npH.llaTOqHblH KOpeHb 

B) fHITOKOTHJlb 

r) OCHOBaHIDI IDICTbeB 3 
.ll) KOpHeBru! llJHDIKa 

2 

e) 60KOBOH KOpeHb 2 ..._._ '"'"' 
1 )I() JllfCTOBru! ITJiaCTHHKa 

3) rHnoreoreHHbiH no6er 1 

I' ~ 12

A 1
3 

0 1
4

1- I ( 
--\- - - -t ({ 0~ 

Brassica oleracea 
a) yKopoYeHHbiH no6er 

6) 60KOBOH KOpeHb 

B) npH.llaTOYHbiM KOpeHb 

r) fHITOKOTHJlb 

.ll) rJiaBHbiH KOpeHb 

e) YepewoK 

)I() JUICTOBOH py6eu 

3) JIHCTOBaR nnaCTHHKa 

11) OCHOBaHHe JIHCTa 

Ia 12, I ~ l4e-~ 
+ Ribes nigrum 4 CJ!!Y 

~~~~~a) TbNHHO'IHru! HHTb 

~W:~~~I't'; . 6) CTaMHHO.lll111 

s) nenecTOK 

r) CTHJIO.llHH 

.ll) CTOJI6HK 

e) qarnenHCTHK 

)I() ITO.l(YalllHe 

3) nmaHTHH 



3At(AHIDI 
npaKTH-IecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMDHa,lJ.bl illKOJibHHKOB DO 6HOJI0f'HH. 2017-18 y-1. f'O,lJ.. 11 KJiaCC 

3KOJIOriDI, 3TOJIOriDI H 3BOJIIO:u;IDI 

0fipaTHTe BHHM3HHe! 

PafioTa BKJIIO'IaeT ,ll;B3 33,ll;3HHH, KOTOpLie MO~HO BLIDOJIHHTL B JIIOfiOM DOpH,ll;Ke. 

0TBeTLI Ha BODpOChl 33,ll;3HHH CJieJzyeT 33DHCLIB3TL B JIHCT 0TBeTOB. 

PucynKn u ,!J;ODOJIHHTeJILHaH uncj)opMa.._uH pa3MemeHLI B TipuJio~enuu. 

3a.LJ.auue 1. HccJie.LJ.OBauue nuw;esoro nose,lJ.eHHH Mbimeii. (10 6aJIJioB) 
IJHm;eaoe IIOBe.n:eHHe MJieKOIIHTaiOil1;HX BO MHOrOM peryJIHpyeTC~ )I(HpOBOH 

TKaHhiO IIOCpeLJ:CTBOM CHHTe3HpyeMoro eif ropMOHa JieDTHHa, H rMIIOTaJiaMYCOM, 

KJieTKM KOTOporo MMeiOT crre.u;mlnf~eCKMe pe.QeiiTOpbi K JieiiTMHy. AMMHOKMCJIOTHbie 

IIOCJieLJ:OBaTeJibHOCTM JieiiTMHOB qeJIOBeKa M MbllliM o6na.n:aiOT BhiCOKMM CXOLJ:CTBOM 

(pH C. 1, IIpMJIO)I(eHMe ). 

ITepBbie 21 aMMHOKMCJIOThl y o6oMX nerrTMHOB rrpe.n:cTaBAAIOT co6o:H: 

cMrHaJihHhiH rrerrTMLJ:, Heo6xo.n:MMhiH LJ:AA TPaHcrropTa MOJieKyJihi nerrTMHa M3 

a.n:HIIOU:HTa B Me)I(KJieTO~HYIO cpe.n:y. CKOJihKO aMHHOKMCJIOTHhiX ocTaTKOB MMeeT 

3pena~ MOJieKyna nerrTMHa B KpoaoToKe? KaKoii rrpo.u;eHT aMMHOKMCJIOT pa3JIM~aeTc~ y 

3peJibiX MOJieKyJI ~eJIOBe~eCKOrO M MbllliMHOrO JieiiTMHOB? (2 6anna) 

Y MbiiiieH C 1950 ro.n:a OIIMCaHa CIIOHTaHHa~ MyTa.Q~ obese, KOTOp~ BJI~eT Ha 

IIMil1;eBOe IIOBeLJ:eHMe MbllliM M IIpMBOLJ:MT K O)I(MpeHMIO M caxapHOMY LJ:Ma6ery. 

PaccMoTpMTe .n:MarpaMMY rrMm;eao:H: aKTMBHOCTM Mhiiiieii obese ( ob) M KOHTPOJihHhiX 

MbiiiieH (pH C. 2, IIpMJIO)I(eHMe ). JIBAAeTC~ JIM MyTa.Q~ obese LJ:OMMHaHTHOH MJIM 

pe.u;ecCMBHOH? 96o~CHMTe IIO~e~. ( 1 6~ 
HH)I(e rrpHae.n:eHbi rrocne.n:oaaTeJibHOCTM KOLJ:MpyiOm;e:H: ~aCTM c HyKJieOTHLJ:a 301 

ITO HyKJieOTMLJ: 330 reHa JieiiTMHa MbllliM LJ:MKOrO TMIIa M reHa MbllliM 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 
qTO rrpOMCXOLJ:MT C CMHTe30M JieiiTMHa y obese MbiiiieH M IIO~e ? (1 6anJI) 

B roM03MroTe MYTa.QM~ obese rrpMBOLJ:MT K cTepMJihHOCTM caM.QOB M caMOK. 

HaiiHIIIHTe CKpem;HBaH~, KOTOpbie HCIIOJib3yiOTC~ B BHBapHH LJ:AA IIOMep)l(aH~ 

q.H:cJieHHOCTM Mhiiiieii oblob. (1 6ann) 

IToMMMO MyTa.QMM obese B reHe nerrTMHa, y Mbiiiieii BCTPe~aeTc~ MYTa.QM~ B 

reHe nerrTMHOBoro pe.u;errTopa (MYTa.Q~ diabetic, o6o3Ha~aeTc~ db). Ee cpeHOTHII 

(O)I(MpeHMe M LJ:Ma6eT) M TMII HaCJieLJ:OBaH~ TaKMe )l(e, KaK H y MyTa.QHM obese. 3TH 

MyTa.QMM He c.u;errneHbi .n:pyr c .n:pyroM M He c.u;errneHbi c rronoM. KaKoii cpeHOTMII 

MO)I(HO O)I(MLJ:aTb y MbiiiieH reHOTMIIa ob/wt db/wt? (1 6anJI) 

l1CIIOJib3Y~ pHCYHOK B JIMCTe OTBeTOB, M306pa3MTe CXeMY peryAA.QMM ~BCTBa 
CbiTOCTM y MJieKOIIMTaiOil1;MX (HapMCYHTe CXeMy B KOHType MbiiiiM). (2 6anna) 

H3~MB HapMcoaaHeyiO BaMM cxeMY, OTBeTbTe, ~To 6y.n:eT rrpoMCXOLJ:MTh c 

pa60TOH reHa JieiiTMHa y rOM03MrOTHbiX MbiiiieH db/ db? (1 6anJI) 

ITpe.n:rroJIO)I(MTe, qTo 6y.n:eT c reHoM nerrTMHa B cne.n:yiOm;MX rroKoJieH~, ecnM 

BbiiiYCTMTb B LJ:MKyiO IIpMpo.n:y B 6MOTOII, r.n:e HeT .n:pyrMX MbiiiieH LJ:OCTaTO~HO 
60JibiiiOe KOJIM~eCTBO MbiiiieH ob/wt. (1 6anJI) 



3a.LJ:auue 2. HccJie.LJ:OBauue noJiosoro noBe.LJ:eHHH nTuu,. (10 6aJIJIOB) 
Hap.s~,zzy c nHrn;eBhiM, Ba)I(HeHIII)'lO ponh B )I(H3HH )I(HBOTHhiX HrpaeT nonoBoe 

noBe,n:eHHe. B 3TOM 3a,n:aHHH Mhi npe,n:naraeM BaM H3yqHT HeKOTOpbie acneKThi 

nOJIOBOrO noBe,n:eHH.SI neB~HX nTHIJ;. 

Ha nepHo,n: pa3MHO)I(eHH.SI ~epHhle ,n:po3,n:hi (Turd us merula) cpopMHPYJOT nap hi, 

CaMeiJ; H CaMKa BMeCTe CTpO.SIT rHe3,n:a H BhiKapMJIHBaiOT nTeHIJ;OB. KaK MO)I(HO Ha3BaTb 

TaKyiD CTpaTerHIO Me)l(nOJIOBbiX OTHOIIIeHHH? (1 6ann) 

I1ccne,n:OBaTeJIH npoBeJIH reHeTH~eCKHH aHaJIH3 B3pOCJibiX nTHU: H nTeHIJ;OB Ha 

yqacTKe neca, HaceneHHOM HeCKOJihKHMH napaMH. Pe3yJioTaThi noKa3aJIH, ~To B 

60JihiiiHHCTBe rHe3,n: npHCYTCTB)'lOT nTeHIJ;hi, pO)I(,lJ;eHHble CaMKOH OT HeCKOJihKHX 

CaMIJ;OB. IJonyqaeTC.SI, ~TO 60Jibiiia.SI ~aCTh CaMIJ;OB, nOMHMO CBOeH CaMKH, 

cnapHBaeTc.SI TaK)I(e c ~Y)I(HMH caMKaMH. TaKa.SI crpaTerH.SI nonyqHna Ha3BaHHe 

cnapusauue sue napbl (extra-pair copulation) H OKa3anacb ~pe3Bhi~a:HHo 

pacnpocrpaHeHa cpe,n:H nTHU:. CaMKH MoryT xpaHHTh cnepMY HeCKOJihKHX caMU:OB 

nocJie cnapHBaHH.SI B CBOHX nOJIOBhiX nyT.SIX. CnepMaT030H,lJ;hi MOryT COXpaH.SITh 

)I(H3Hecnoco6HOCTh oT HeCKOJihKHX ~acoB ,n:o HecKOJihKHX ,n:He:H. Eomo noKa3aHo, ~To 

cnepMaT030H,lJ;hi C 6onee KOpOTKHMH XBOCTaMH COXpaH.SIIOT CBOIO )I(H3HeCnOC06HOCTb 

,lJ;OJibiiie (B03MO)I(H0 3TO CB.SI3aHO C TeM, ~TO XBOCT cnepMaT030H,n:a norpe6JI.SieT MHOrO 

3HeprHH H cy6cTpaTOB Ha CBOe ,lJ;BH)I(eHHe ). Ha pHCYHKe 3 B npHJIO)I(eHHH nOKa3aHhi 

rHe3,l1;0Bbie TeppHTOpHH Ha HCCJie,IzyeMOM yqaCTKe JieCa. TaK)I(e nOKa3aHO KOJI~eCTBO 

nTeHU:OB B rHe3,n:e H KOJIH~ecTBO nTeHU:OB oT caMu;a, KOTOPOMY 3TO rHe3,n:o 

npHHa,n:Jie)I(HT. 06panne BHHMaHHe: Ha TeppHTOpH.SIX HeKOTOpbiX CaMIJ;OB He 6biJIH 

CBHThi rHe3,n:a! CrpenKaMH noKa3aHhi caMU:hi, nepeneTaBIIIHe Ha coce,n:HHe yqacTKH H 

cnapHBaBIIIHeC.SI C ~)I(HMH CaMKaMH, a TaK)I(e KOJI~eCTBO nOTOMKOB 3THX CaMIJ;OB, 

OKa3aBIIIHXC.SI B ~)I(HX rHe3,n:ax. 

KaKoe cpe,n:Hee KOJI~ecTBO nTeHU:OB B rHe3,n:e He npHHa,n:ne)I(HT caMey -

X03.SIHHY rHe3,n:a? (1 6ann) 

Pacc~HTaHTe cpe,n:Hee KOJI~eCTBO nOTOMKOB O,lJ;HOH caMKH (1 6ann) 

Pacc~HTaHTe CTaH,n:apTHOe OTKJIOHeHHe KOJIH~eCTBa nOTOMKOB O,lJ;HOH CaMKH 

(1 6ann) 

PacC~HTaHTe cpe,n:Hee KOJI~eCTBO nOTOMKOB O,lJ;HOro CaMu;a (1 6ann) 

PacC~HTaHTe CTaH,n:apTHOe OTKJIOHeHHe KOJIH~eCTBa nOTOMKOB O,lJ;HOrO CaMn;a 

(1 6ann) 

B ~eM npeHMyrn;ecTBO HcnOJih30BaHH.SI cTpaTerHH cnapHBaHH.SI BHe nap ,n:AA 

caMoK (1 6ann) 

B ~eM npeHMyrn;eCTBO HCnOJib30BaHH.SI CTpaTerHH cnapHBaHH.SI BHe nap ,lJ;JI.SI 

caMU:OB (1 6ann) 

C KaKHMH npeHMYIIJ;eCTBaMH H He,lJ;OCTaTKaMH CTOJIKHeTC.SI CaMeiJ;, eCJIH 6y,n:eT 

TpaTHTb 60Jihiiie BpeMeHH Ha cnapHBaHH.SI C CaMKaMH H3 ,n:pyrHX nap? (1 6ann) 

Y~eHbie TaK)I(e Hccne,n:oBanH crpoeHHe cnepMaT030H.lJ:OB 3THX nTHU: H 

06Hapy)I(HJIH HHTepeCH)'lO 3aKOHOMepHOCTb: CaMIJ;hi, ~hH cnepMaT030H,lJ;hl OTJIH~aiOTC.SI 

HanH~HeM KpynHhiX ronoBoK H KopoTKHX XBOCTOB, 6onee CKJIOHHhi K cnapHBaHHID c 

~Y)I(HMH caMKaMH. Te )l(e caMU:hi, ~hH cnepMaT030H.lJ:hi o6na,n:aiDT MeJIKHMH 

rOJIOBKaMH H ,lJ;JIHHHhiMH XBOCTaMH 6onee CKJIOHHhl K cnapHBaHHIO TOJihKO CO CBOeH 

caMKOH. IIpe,n:JIO)I(HTe o6o.SICHeHHe 3Toro cpeHoMeHa. (1 6ann) 
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Pa3Mep 3perro:H MorreKyrroi rrerrnma (6 7-(~ .u;..< - &.:, (XnJ.r~) -41/~- J-tOt.rug) ~ 

(1 6arrrr) 11ff, ~~~ ~- ~ 
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PHcyHoK. CxeMa perymiQHH ~BCTBa CDITOCTH y MrreKOIIHTaiOIQHX (2 6arrrra). 
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reH JieiiTHHa y rOM03HrOTHbiX MbiiiieH db/db (1 6aJIJI). 

B cJie.rzyiOIIJ;HX rroKoJieHIDIX reH JieiiTHHa c MYTau;HeH ob (1 6aJIJI). 

3a~auue 2. 
\ 

CTjJaTeriDI Me)I(IIOJIOBbiX OTHOIIIeHHH (1 6aJIJI) A. 
i(R,-~~") ~ 
\.3'~0~ 

Cpe.n;Hee qHcJio IITeHI.J;OB B rHe3.n;e, He IIpHHa)l;Jie)l(aiiJ;HX X03.HHHY ?}_ J)i~f§) 
-;;:. - fJ ~ 0 

rHe3.n;a (1 6aJIJI) 

Cpe.n;Hee qHcJio rroTOMKOB o.n;Hoi1: caMKH (1 6aJIJI) ~"" (£) 1~ ~ 1. 
CTaH.n;apTHOe OTKJIOHeHHe qHCJia IIOTOMKOB O,ll;HOH CaMKH ( 1 6aJIJI) ~ C) 

Cpe.n;Hee qHcJio rroTOMKOB o.n;Horo caMu;a (1 6aJIJI) 1-t,._ 
1-s:-~ J ~ 

CTaH.n;apTHOe OTKJIOHeHHe qHCJia IIOTOMKOB O,ll;HOrO CaMI.J;a (1 6aJIJI) () 

eCTBO HCIIOJib30BaHIDI TaKOH C aTerHH )l;JI.H CaMI.J;OB 

C KaKHMH rrpeHMyi.U;eCTBaMH M He)l;OCTaTKaMH CTOJIKHeTC.H CaMei.J;, eCJIH 6y.n;eT TpaTMTb 

60Jibiiie B eMeHH Ha CIIa HBaHIDI C CaMKaMH M3 ,1l; rHX rra ? 1 6aJIJI 

~vU-~ 

t? ~.r o 
~'""-"-'L-~~ 

~t:Zdtu 
06o.HCHHTe B3aMMOCB.H3b Me)l(,ll;y CTJJOeHHeM crrepMaT030H)l;a H CTpaTerHeH IIOBe)l;eHIDI . 

caMu;a 1 6aJIJI) I 
~ ~ ~ Vt- JC,{}~ ~~ ~ ~UA-<-e ~~~ 
~~~# ~ ~ ~'-<- ~ ~~~f-
AO~~ ~ ~~ p ~f<Alt ~~ ~ 



DPHJIO)I(EHHE 

i * ** * * I I * "' 
nenn1H 4el1oBeKa- MHWGTLCGF LWLWP Y L F YVQAV P I OK VQOOTKT L I KT I VTR I NO I SHTQS VSSKQK 56 

11enn1H MbiW~- MCWRP LCRF LWLWS Y LS YVOA VP I QK VQOOTKT L I KT I VTR I NO IS HTQS VSAKQR 56 

I * I ***** I * 
11enn1H 4enoeeKa- VTG LO F I PGLHP I L TLSKMOOT L AVYQQ I L TS MPSRN V I 0 IS NOLEN LRO L LH V L A 112 

nemHH MbJWH- VTG LOF I PG LHP I LS LSKMOQT L AVYOQV L TS LPSQN V LQ I AN OLEN LROL LHL L A 112 

.. 40 e 
* I ** **** * * I * * I * * 

11enn1H 4enoeeKa- FSKSCHLPWA S G LET LOS LGG V LE AS GYS TE VVA LSRLQGS LOOM LWQ LO LSPGC 167 
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PucyuoK 1. AMHHOKHCJJOTHLie nocJJe~oBaTeJJhHOCTH nenTuua "IJeJJoBeKa u nenTuua 

MhiWH. llCIIOllb3YJOTC51 O,ll;H06yKBeHHbie COKpaii(emUI aMHHOKHCllOT ( CM. IIpHllO)I(eHHe ), 

aMHHOKHCllOTbl, p33nHqruom;HeC51 y qenoBeqecKOfO H MblillHHOro 6enKOB, 0603HaqeHbl 3Be3,ll;O~aMH. 

r e HOH1nbl 
1 

wt/wt 2 
3 
4 

1 

ob/wt ~ 
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1 
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ob/ob 3 

* * ** 
* * 

* * 
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* * * * 
* * * * * * * * I * 
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2 4 

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

6 8 10 

PucyuoK 2. HuTeucuBuocTh nuTaHHH MLimeif. B TeqeHHe 10 qacoB B 6onLmo:H KneTKe, 

r,n;e cH,n;eno 12 MeqeHLIX Mhnne:H p33nH~biX reHOTHIIOB Benocb BH,n;eoHa6mo,n;eHHe Toro, KaKa51 Mblillb 

B ,n;aHHOe BpeM51 IIO,ll;XO,ll;HT K KOpMymKe H eCT. IlpHeM IIHID;H Ka)l(,ll;OH MblillbiO 0603Haqanc51 

3Be3,ll;O~OH. 

CnucoK o~uo6yKBenuLix coKpam;euuif aMHHOKHCJJOT 

A-aJiaHHH H30JieHI..\HH R-aprHHHH 

C-1..\HCTeHH K-JII1311H S-cepHH 

0-acrrapaT L-JieHI..\HH T-TpeoHHH 

E-rnyTaMaT M -MeTHOHHH W-TpHrrTo<}>aH 

F-<}>eHHJiaJiaHHH N-acrraparHH V-BaJIHH 

G-rJIHI..\HH P-rrpoJIHH Y-T11p0311H 

H-rl1CTI1.[(11H Q-rJiyTaMHH 
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PucynoK 3. Pacnpe..r.eJieuue rue3AOBLIX TeppuTopuii qepnLix ..r.poJAOB ua ucCJie..r.yeMOM yqacTKe Jieca. 

CoqeTaHHe q11cen 6/8 03HaqaeT, qTo B rHeJ.r~e 8 nreHQOB, 6 H3 KOTOpbiX 51BillllOTC51 noTOM CTBOM CaMQa - X0351HHa 

rHe3,[1a. CTpenKH o6o3HaqaroT nepeneTaBIIIHX CaMQOB, a qJ1CJia Ha 3THX CTPenKax - KOnHqecTBO HX noTOMKOB B 

q)')KHX rHe3,[1ax. Ha HeKOTOpb!X TeppHTOpHjiX CaMQbl He CQlOpMHpOBanH napy H He CBHJIH rHe3,[1a. 


