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JIHCT OTBETOB 

3a,LJ;auue 1. KpaTKO noHeHHiiTe see paeeqnThiBaeMLie JuaqeuuH esouM 

paeqeToM, TaiOKe KpaTKO noHeHHiiTe see Barno yTsep*.lJ.eHHH 

P33Mep 3penoif MOJieKyJioi nerrnma 
1Lt8. C))~ 

(1 6ann) 

P33mrLJ:He nerrTHHOB MbiiiiH H qeJioBeKa 1.5"1 o+ % 0; ;;-
(B% OT qHCJia aMHHOKHCJIOT) (1 6aJIJI) 

,[(OMHHaHTHa HJIH peQeccHBHa MYTaQ~ ~~e;" obese? (1 6ann) 
1 . \Z .~~V<.O fWd -~ -

CHHTe3 nerrTHHa y obese Mbiiiieif 6y,IJ;eT ':lfJ-31S" '~w~ 
HapyiiieH, rroToMy qTo ... ~ CftJM-'-~,~~ff ~ 
(1 6ann) ~~~~ 

,[(mi IIO,IJ;,IJ;ep)KaH~ qHcJieHHOCTH MbiiiieH P.·w//o 6 :x wJ!rJb 0 l( 
ob/ob HY)KHbi cKpeiQHBaHHH: (1 6ann) 

G 1 w+ .t_ob : w+,· bh J 

F{ ~ t.v+ /w.J. :M-Ia h ~ w+/ub ~ o h /t!h . 

<l>eHOTHII MbiiiieH ob/wt db/wt 6y,IJ;eT ... ~· ~ Ftd>. ..-. 
-:J.; . .J_ ,-

0 (1 6ann) 

0 

PHcyHoK. CxeMa peryJIHQHH qyscTBa CbiTOCTH y MJieKOIIHTaiOIQHX (2 6anna). 



reH JieiiniHa y rOM03HrOTHbiX MbiiiieH db/db (1 6aJIJI). 

0 

B cJie.rzyiOI.Il;HX IIOKOJieHIDIX reH JierrTHHa c MYTai.J,HeH ob (1 6anJI). 

3a;:J;auue 2. 

C'rpaTeriDI Me)KIIOJIOBbiX OTHOIIIeHHH (1 6aJIJI) h..b/r. /, .-h/~ -7/ (/ 

Cpe,IJ;Hee qHcJio IITeHI.J,OB B rHe3,IJ;e, He rrpHHa,IJ;Jie)Kai.Il;HX X03HHHY 

rHe3,IJ;a ( 1 6aJIJI) 
s 0 

Cpe,IJ;Hee qHcJio rroTOMKOB O,IJ;HOH caMKH (1 6anJI) r; (!J~ 
' 

) 

CTaH,IJ;apTHOe OTKJIOHeHHe qHcJia IIOTOMKOB O,[J;HOH CaMKH ( 1 6aJIJI) Q ~~ =--() 
Cpe,IJ;Hee qHcJio rroTOMKOB O,IJ;Horo caMI.J,a (1 6anJI) £__ 0 
CTaH,IJ;apTHOe OTKJIOHeHHe qHcJia IIOTOMKOB O,lJ;HOrO CaMI.J,a (1 6aJIJI) 

IJ l "+ ~ 0 

I.Il;eCTBO HCIIOJib30BaHIDI TaKOH C 

+ 
I.Il;eCTBO HCIIOJib30BaHIDI TaKOH C 

C KaKHMH rrpeHMYI.Il;eCTBaMH H He,IJ;OCTaTKaMH CTOJIKHeTCH CaMei.J,, eCJIH 6y,IJ;eT TpaTHTb 

60Jibiiie B eMeHH Ha CIIa HBaHIDI C CaMKaMH H3 ,[1; rHX rra ? 1 6aJIJI 

06nHCHHTe B3aHMOCBH3b Me)K,[J;y CrpOeHHeM crrepMaT030H,IJ;a H CTpaTerHeH IIOBe,IJ;eHIDI 

caMI.J,a ( 1 6anJI) 
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3a)J;aHHB 

npaKTH-tecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMDHa,lJ;bl IDKOJibHHKOB DO 6HOJIOrHH. 2017-18 y-t. r0,11;. 

11 KJiacc, Ka6uueT liHOXHMHH 

CuaqaJia BHHMaTCJihHO npo"ITHTe Bee 1a~auue! 

OITPE.[(EJIEHHE HEOPr AHINECKOrO «J)QC«J)ATA H P ACqET AKTHBHOCTH 
«J)0C«<>ATA3hl H CO.[(EPJKAHIDI «J)QC«J)OPA B liHOJIOrWIECKOM MATEPHAJIE 

~llil orrpe.n;erreHJHI HeopraHH~ecKoro <Poc<PaTa BaM rrpe.n;ocTaBlliiiOTca crre.n;)'IO:m:He 
peaKTHBbi: 

1. CTaH.n;apTHb:lli paCTBOp HeopraHH~eCKOrO <Poc<PaTa C KOHI~eHTpaiJ;HeH 3 1 MKr/MJI ( B pac~eTe 
HaP). 

2. MoJm6.n;aT aMMOHHa (N~)2Mo04, 2% BO,ll;HI>lli pacTBop. 
3. 3M au;eTaTHb:lli 6y4lep, pH 4,5. 
4. PacTBOp aCKOp6HHOBOH KHCJIOTbl C KOHI~eHrpa~HeH 10 Mr/MJI. 
5. 1 0 IIYCTbiX IIp06HpOK B mTaTHBe .l!IDI_CTaH;;J;apxli.OI'--G-pHi(~aTa ( IIp06HpKH 1-6) H ,ll;llil 
OJThl11IbiX~8-1 0). 

6. ~Be rrpo6HpKH X1 H X2 ( OIIbiTHbie rrpo6ni) , KOTOpble co.n;ep)KaT ITO 4 MJI paCTBOpa rJIIOK030-
6-<Poc<PaTa C O,ll;HHaKOBOH KOH~eHTpa~HeH, B KOTOpb:lli JIH60 He 6I>IJI (rrpo6HpKa X1), JIH60 
6nrn .n;o6aBrreH (rrpo6HpKa X2) pacTBop <PepMeHTa m:eno~Ho:H <Poc<PaTa3bi ( oT:m:errllileT 
HeopraHH~eCKHH <Poc<PaT OT rJIIOK030-6-<Poc<PaTa) ,ll;O KOHe~OH KOH~eHrpa~HH 10 MKr/MJI. 
IIpo6HpKa X2 HHKy6HpoBarraci> 20 MHH rrpH 25°C, rrocrre ~ero pea~~~a 6nrna ocTaHoBrreHa. 

Xo~ onpe~eJieHHH: K Hccrre.n;yeMOMY pacTBopy, co.n;ep)Kam:eMy HeopraHH~ecm:H <Poc<PaT (rrpo6M 
1-1 0), IIpHJIHBaiOT ,ll;HCTHJIJIHpOBaHH)'IO BO,ll;y ,ll;O 1,0 MJI, .n;o6aBlliiiOT 1 MJI an;eTaTHOrO 6y<l>epa, 0,5 
~ 

MIT MOJIH6.n;aTa aMMOHHa H 0,5 MJI pacTBO a acKo 6HHOBOH KHCJIOTI>I. Co.n;ep)KHMoe rrpo6HpOK 
Tm:aTeJibHO rrepeMemHBaiOT H OCTaBJiaiOT Ha 5-1 0 MHH rrpH KOMHaTHOH TeMrrepaTYPe. Cne.n;ar 3a 
pa3BHTHeM OKpaCKH. 

3a~auue 1 (10 6aJIJioB). BrrHmHTe B Ta6nHey Te o6neMI>I pacTBopa <Poc<Para H BO,ll;bi, KOTOpble BI>I 
.n;o6aBHJIH B rrpo6HpKH 1-6, H 3arroJIHHTe rrpo6HpKH, cornacHo BamHM pac~eTaM : 

.N~ KonH~ecT CTa~. IIpo6a IIpo6a H20, _AneTaTH (N~)2 AcKop 
rrpo6M BO paCTBOp Xl , MJI X2, MJI MJI b:lli Mo04, 6aT, 

<Poc<PaTa, ci»occi»aTa, (~o 1 6y<Pep, 0,5 MJI 0,5 MJI * 
MKr MJI MJI) 1 MJI 

1 0 Q - - 1. -t 
2 6,2 Q 1 j_, - - Q ~ - +-li)~ 
3 12,4 IQ 1.-t - - '{) ( f~ -

4 18,6 O. t - - t() ~ -
5 24,8 tO t - - {)_j 
6 31 ,0 d - - to :.~, ~tx.J ~ 
7 - - 1,0 MJI - -
8 - - 1,0 MJI - -
9 - - - 1,0 MJI -
10 - - - 1,0 MJI -

ll· 0 

I 

llr 

-\ 
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0cTaBhTe rrpo6HpKH Ha CTOJie Ha 5-10 MHH. 

3a~auue 2 (3 6aJIJia). IloKa pa3BHBaeTCj{ oKpacKa, pemHTe cne~)'IOW:YIO 3a,z:J.aYJ)'. O,n:HH rpaMM 
rrmeHWIHOH MYKif C BJiruKHOCTbiO 8% IIOJIHOCTbiO OKHCJIHJIH cepHOH KHCJIOTOH rrpH HarpeBaHHH. 
Ilon~eHHhiH MaTepHan HeiiTPaJIH30BanH rn:enoThiO H o6neM pacTBopa ,noBenH ,no 1 00 Mrr. B 
IIOJiyqeHHOM paCTBOpe orrpe,neJIHJIH co,nep:>KaHHe cpoccpaTa. 0HO COCTaBHJIO 0,32 MKMOAA B MJI. 
KaKoBo co,nep:>KaHHe cpoccpopa B MyKe B % Ha cyxo:U Bee? 0TBeT oKpyrnHTe .no BToporo 3HaKa 
rrocne 3allj{TOH. 

---Co~ep~auue c~»occl»opa cocTaBJI.HeT _ ________ % ua cyxoil sec M)'KH. 

3a~auue 3 (7 6aJIOB ). PaccqHTaHTe, KaKOBa KOHIIeHTPalllfj{ CTaH,naprnoro pacTBopa cpoccpam, 
OTBeT Bbipa3HTe B MM (2 6aJIJia). 

Ilocne pa3BifTifj{ oKpacKH cpaBHHTe rrpo6HpKH 7, 8 H 9, 10 (rrpo6bi X1 H X2) c rrpo6HpKaMH 
H3 CTaH,naprnoro pj{.na (rrpo6HpKH 1-6) H orrpe,neJIHTe B HHX co,nep:>KaHHe HeopraHHqecKoro 
cpoccpam. IlocTaBhTe 3HaK «rrJIIOc» B rrocne,n:HeM cTon611e (*) Ta6JIHIIhi HarrpoTHB Tex rrpo6 
CTaH,napTHOrO pj!.IJ:a, C KOTOpbiMH COBIIa,z:J.aeT OKpacKa rrpo6HpOK 7, 8 If 9, 10 If BIIHIDHTe B 3TOT 
cTon6e11 co,nep:>KaHHe cpoccpaTa B rrpo6ax X1 H X2 B MIIT/MJI. 

PaccqlfTaHTe aKTHBHOCTb cpepMeHTa rn:enowo:U cpoccpaTa3bl, Bblpa3HB ee B Me:>K.IJ:YHapO.IJ:HbiX 
e,n:HHHIIax aKTHBHOCTH cpepMeHTOB (MKMOJih/MHH ua 1 Mf' 6eJIKa) (5 6aJIJIOB). 

Kouu,euTpau,u.a CTa~apTuoro pacTsopa 

~- ~i + c~»occl»aTa MM 

AKTHBHOCTh cl»epMeHTa DJ,eJIO"'IHOH MKMOJihfMHH Ha 1 Mf' 6eJIKa 
c~»occl»aTa3hi 

3aKOHqHB pa6ory, mTaTHBhl H 3aDOJIHeHHhie JIHCThl OTBeTOB OCTaBbTe Ha pa6o"IJ:eM MeCTe H 
no30BHTe npeno~aBaTeJI.a, KOTOphiH npuMeT Barny pa6ory. 

Bee pac"IJ:eThl npOH3BO~HTh TOJihKO Ha o6paTHOH CTOpOHe JIHCTOB OTBeTa! 

- L..---
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Pa6ottee MecTo ___ _ 

J.1Toro: ~!} 6annos 

Ja,LJ.3HHH npaKTH'IeCKOI"O T)'p3 perHOH3JibHOI"O JTana 

BcepoccuiicKoii OJIHI\tnHa,LJ.bl WKOJibHHKOB no 6uo.r1oruu. 2017-18 Y'~· ro.LJ.. 11 KJiacc 

(J)lfJHOJIOriDilf MOP(J)OJIOriDI PACTEHllH 

06U4ast ~enb: V13yYir1Tb aHaTOMO-Mopcponorlr1YeCKYtO CTPYKTYPY oKpaweHHbiX opraHOB pacreHir1~ ceeKnbl (Beta vulgaris), 
KanycTbl (Brassica oleracea var. capitata), KYPKYMbl (Curcuma longa) 1r1 CMOPOA1r1Hbl (Ribes nigrum); lr1CcneAOBaTb KaYe­
creeHHbl~ cocrae Kpac5H.l.llr1X nlr1rMeHTOB AaHHbiX pacreHir1~ . 
06opyAOB3Hiile Iii 06beKTblliiCCneAOB3HiiiSI: WTaTir1B C 10 npo61r1pKaMir1, B KOTOpbiX HaXOAs:lTCs:l OKpaweHHble BbiHl>KKir1, 
nonyYeHHble 1.13 pa3HbiX opraHoe cneAYtOLl.llr1X pacreHir1~: Beta vulgaris, Brassica oleracea var. capitata, Brassica oleracea 
var. capitata f. rubra, Curcuma longa 1r1 Ribes nigrum, ny3blpbKir1 c n1r1nerKaM1r1, e KoropbiX HaxoAs:~rcs:~ 3% pacrsop nlr1MOH­
HO~ Klr1Cfi0Tbllr11% paCTBOp NaOH, YawKa nerplr1, pa3AenOYHas:l AOCKa, HO>K, CTaKaHYir1K C 1% paCTBOpOM NaQH. 

Xo.Q pa60Tbl: 
1. flp11 noMOIUH HO)I(a H3rDTOBhTe IIonepe'llihJM cpe3 opraHa Beta vulgaris s caMOM umpoKOM MecTe. 

IloMeCTHTe ero s ttalllKy fle-rp11 c 1% NaOH. Ilo.uO)I(JlHTe 20 MHHyT. flo npowecTBHH :noro spe.MeHH H3BJie­

KHTe IIHHl.J,eTOM cpe3 H o6cyWHTe 6yMa)I(HbJM IIOJIOTeHUeM. BHHMaTeJlhHO paCCMOTpHTe ero H 3apHCYMTe 

coe.uHHHB npe.uno)l(eHHhie BaM Tep mHhi c cooTseTcTByJOmH m CTPYKTYPaMH Ha cpe3e. 

Cnol1 npOBOAJIU4IiiX 3neMeHTOB, 
3anO>KiiiBWiiiMCSI B nepBbiM rOA 

·-+-

·+ nepBiii~H3SI KCiilneMa 

Cnol1 npoBOASIU4IiiX 3neMeHTOB, 
33nO>KiiiBWiiiMCSI BO BTOpOM rOA 

• Me3oKapn 

2 . Ha CTOJJe s rnTamse uaxo.uHc}J l 0 npo611poK. Ka)l(.uoi1 nape npo611p0K np11csoeu csoi1 HOMep ( 1a 

11 16 2a H 26 H T.Jl.) . B K3)1(,llbJX .llByx np06HpKaX C O)lHHaKOBbJM HOMepOM H3XO)li1TC}J BbJT}J)I(K3 113 O.llHOrQ 

H TOfO )l(e 06oeKTa. flpOBe.llHTe Ha6JJJO.lleHJ.f}J H 3aiiOJ1HHTe Ta6JJHUY, P}J,IlOM CO IIITaTHBOM CTO}JT IIY3blpbKJ.f 

C KHCJJOTOM H meJJ0%10. KHCJJOTY He06XO.llHMO .ll06aBHTb B np06HpKy C 6yKBOM a , a meJJO% - B rrpo6up­

KY c 6yKaoi1 6 cooraercraeHHO. Pe3yJJhTaThJ Ha6n iO.ueHMi1 11 BbiBO.llbJ 3aHeCHTe B ra6JJHUbi ( CM. TaK)I(e Ha 

cne.u. cTpamrue) . CnliiCOK ceMeMCTB: A. MapesbJe. B. CanHH.llOBbie. C. Kpbi)I(OBHl1KOBbJe. D. KHpKa30HOBhie. 

E. 11M6HpHbie. F. KpecTOuBeTHhJe. G. MHpTOBhJe. 

liY,Zl;bTE BHHMATEJihHbl! EcJIH Bbl owu6eTecL, HOBble npo6upKH BaM ue ,LJ.a.LJ.yT. 

06beKT 
CeMel1crao 

(Wiilctlp) 
lr1CXOAHbiM ~BeT 

BbiTSI>KKiil 

User BbiTst>KKiil 
nocne A06aane· 

HliiSI KliiCnOTbl 

User BbiTSI>KKiil 
nocne A06aane· 

HliiSIIJ.IenO~Iil 

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

c_ - A G 
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- 1 a 16 2a 26 3a 36 4a 46 Sa 56 
Mo>KHO m1 aep-

f1l 0- .~ - HYTb HCXOAHbiH ~ ~ ~l ~ + -
~aer pacraopa? - --+ ~ --t- -{ 

~ SyKBOHHbiM 
wHcpp nHrMeH· , f 

A-)1 lJ L ·Ji ra, npH.qato~ero 
\ OKpaCK}' 

--. + -·- -
~ V Nil ljlopM)'nbl f t 5 - /)__ - 4 - ) -nHrMeHTa 

3. H H)Ke npH s eJJ,eH bl XHMW-JeCKHe Q>op MyJibl pa:moo6pa3HbiX mtrMeHTOB. CooTHeCMTe Q>opMyny m1r-

MeHTa C ero Ha3BaHMeM H C p aCTMTeJibHbiM 06beKTOM, y KOTOp OrO JJ,aHHbrif IDITMeHT M0)KH0 06Hap~Tb. 

3aHeCHTe CBOH OTBeT B Ta6mtuy. 

CnHCOK nHrMeHTOB: H. KypeyMHH . J. <l>nasoH. K. AHTouHaH . L . EeTanaHH . 

5. 

4. HIDKe rrpeJJ,cTasneHbi pHCYHKH p aCTeHHH, BbJTji)KKH KOTOpbiX Bbi Hccnenos anH. CooTHeCtiTe uHQ>pbi 

Ha pHCYHKax CO CTpyKrypaMJ1 113 npHBeJleHHblX CIIHCKOB. 

Beta vulgaris 
a) rJiaBHbiH KOpeHb 

6) KOpHeBHwe 

B) fH IIOKOTlillb 

r) JlHCTbjj 

Jl) KOpHeB(ljl WHWKa 

e) IIpHJJ,aTOI.JHbrn KOpeHb 

)I() JlHCTOBbJe IIJlaCTHHKH 

3) 60KOBOH KOpeHb 
1 

1
1

Q 1 23 1 ~ 1 ~ I~ 
~~--t-~ t ~ -

Curcuma longa 

2 

a) maBHblH KOpeHb 

6) rrpHJlaTOI.JHbiH KOpeHb 

B) rHIIOKOTHJlb 

r) OCHOBaiDfjl JIHCTbeB 3 
JJ,) KOpHeBM WHIIIKa 

e) 60KOBOH KOpeHb 2 --r--,,,
11111 

)I() JlHCTOBM IIJiaCTHHKa 

3) rHnoreoreHH bJH no6er 1 

1
1&lj; li:- 1 4~ 1 ~ 
~e__ -- - toS) 

Brassica oleracea 
a) yKopo4eHHbJH no6er 

6) 60KOBOH KOpeHb 

B) n pHJJ,aTOI.JHbiH KOpeHb 

r) rlffiOKOTHJlb 

JJ,) rJiaBHbiH KOpeHb 

e) qepewoK 

)I() JIHCTOBOH py6eu 

3) JlHCTOBajj IIJlaCTHHKa 

11) OCHOBaHHe JIHCTa 

~ ~+ 1\//}_Je I ~ ~ 
Ribes nigrum + ·~ 
a) Tbl'fHHO'IHM HHTb 

~~~~~~~ 6) CTaMiffiOJJ,MH 

s) nenecTOK 

r) CTHJIOJJ,HH 

JJ,) CTOJI6HK 

e) lfaiiieJIHCTHK 

)I() IIOJJ,"t.faW He 

3) mrraHTHH 
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3A):(AHIDI 
npaKTuqecKoro rypa peruouaJibuoro 3Tana XXXIV BcepoccuiicKoii 
OJIHMllH3)J.bl IUKOJibHHKOB DO 6HOJIOrHH. 2017-18 yq. ro)J.. 11 KJI3CC 

3KOJIOriDI, 3TOJIOriDI H 3BOJIIO.QIDI 

06paTHTC BHHMaHHC! 

Pa6oTa BKJIJO-IaeT ,~~;sa 3a,~~;aHHH, KOTOphle MO:tKHO BhinOJIHHTh B Jiro6oM nopH,li;Ke. 

0TBCThl Ha BODpOChl 3a,!J;aHHH CJICJzyCT 3aUHChiBaTh B JIHCT 0TBCTOB. 

PHcyHKH H ,~~;onoJIHHTCJihHaH HHci»opMan;HH pa3MemeHhi B IIpHJIO:tKCHHH. 

3a)J.auue 1. HccJie)J.oBauue num.eBoro noBe)J.eHHH Mhimeii. (10 6aJIJioB) 
ITwrn;eBoe noBe,IJ,eHwe MJieKOIIHTaiOrn;wx BO MHoroM peryrrwpyerc.SI )I(HpoBoif 

TKaHbiO IIOCpe,II,CTBOM CHHTe3HpyeMoro eif ropMOHa JiellTHHa, H rHIIOTaJiaMyCOM, 

KJieTKH Koroporo HMeiOT cne:u;mpwqecKHe pe:u;enropoi K rrenrwey. AMHHOKHCJIOTHbie 

IIOCJie,IJ,OBaTeJibHOCTH JieiiTHHOB qeJIOBeKa H MbiiiiH 06Jia,IJ,aiOT BbiCOKHM CXO,IJ,CTBOM 

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

ITepBoie 21 aMHHOKHCJIOTbi y o6owx rrenTHHOB npe,II,cTaBJI.SIIOT co6o:H 

CHrHaJibHbiH IIeiiTH,IJ,, He06XO,IJ,HMbiH ,IJ,JI.SI rpaHCIIOpTa MOJieKyJiol JieiiTHHa H3 

a,IJ,wno:u;wra B Me)I(KJieroqHYIO cpe,IJ,y. CKOJibKO aMHHOKHCJIOTHbiX ocraTKOB HMeeT 

3perra.SI MorreKyrra rrenTHHa B KpOBOTOKe? KaKoif npo:u;eHT aMHHOKHCJIOT pa3rrwqaerc.SI y 

3peJibiX MOJieKyJI qeJIOBeqecKOrO H MbiiiiHHOrO JieiiTHHOB? (2 6arrrra) 

Y MbiiiieH C 1950 ro,IJ,a OIIHCaHa CIIOHTaHHa.SI MYTal(H.SI obese, KOTOpa.SI BJIH.SieT Ha 

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

PacCMOTpHTe ,IJ,HarpaMMY IIHIIJ;eBOH aKTHBHOCTH MbiiiieM obese ( ob) H KOHrpomilioiX 

MbiiiieH (pwc. 2, IIpHJIO)I(eHHe ). 5£BJI.SieTC.SI JIH MyTal(H.SI obese ,IJ,OMHHaHTHOH HJIH 

pe:u;eccHBHoif? 06n.SICHHTe noqeMY. (1 6arrrr) 

HH)I(e npHBe,IJ,eHbi nocrre,IJ,oBaTeJibHOCTH KO,II,HpyiOrn;e:H qacrw c HYKJieOTH,IJ,a 301 
IIO HyKJieOTH,IJ, 330 reHa JieiiTHHa MbiiiiH ,IJ,HKOrO THIIa HreHa MbiiiiH obese.

7
.,D 

J;r ( )' -

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 IIpOHCXO,IJ,HT C CHHTe30M JieiiTHHa y obese MbiiiieH H noqeMY? (1 6arrrr) 

B roM03Hrore Myra:QH.SI obese npHBO,IJ,HT K crepwrroHOCTH caM:QOB H caMOK. 

HaiiHIIIHTe CKpeiD;HBaHH.SI, KOTOpbie HCIIOJib3YffiTC.SI B BHBapHH ,IJ,JI.SI IIO,IJ,,J,ep)l(aHH.SI 

qwcrreHHOCTH Mbiiiieif ob/ob. (1 6arrrr) 

IToMHMO Myra:u;ww obese B reHe rrenTHHa, y Mbiiiieif Bcrpeqaerc.SI MYTa:QH.SI B 

reHe rrenTHHOBoro pe:u;enropa (Myra:QH.SI diabetic, o6o3Haqaerc.SI db). Ee cpeHOTHII ) 

( eHHe H ,IJ,Ha6eT) H THII HaCJie,IJ,OBaHH.SI TaKHe )l(e, KaK H y MyTal(HH obese. 3TH 

Myra:u;ww He c:u;enrreHhi ,II,pyr c ,II,pyroM H He c:u;enrreHDI c norroM. KaKoif cpeHOTHII 

MO)I(HO O)I(H,IJ,aTb y MbiiiieH reHOTHIIa ob/wt db/wt? (1 6arrrr) 

Hcnorro3Y.SI pwcyHoK B rrwcre OTBeToB, H3o6pa3HTe cxeMy peryJI.SI:QHH qyBCTBa 

CbiTOCTH y MJieKOIIHTaiOIIJ;HX (HapwcyifTe CXeMy B KOHType MbiiiiH). (2 6arrrra) 

l13yqHB HapwcoBaHeyiO BaMH cxeMy, OTBeToTe, qro 6y,IJ,eT npowcxo,IJ,HTb c 

pa60TOH reHa JieiiTHHa y rOM03HrOTHbiX MbiiiieH db/ db? (1 6arrrr) 

ITpe,II,IIOJIO)I(HTe, qro 6y,IJ,eT c reHOM rrenTHHa B crre,IJ,yiOrn;HX noKorreHH.SIX, ecrrw 

BbiiiYCTHTb B ,IJ,HKYIO IIpHpO,IJ,y B 6HOTOII, r,IJ,e HeT ,II,pyrHX MbiiiieH ,IJ,OCTaToqHo 

60JibiiiOe KOJIHqecTBO MbiiiieH ob/wt. (1 6arrrr) 



• 

3a,~J;auue 2. HccJie,~J;oBauue noJiosoro nose)J;eHHH nTHIJ,. (10 6aJIJIOB) 
Hap.SI.rzy c nHrn;eBhiM, Ba:>KHeMIII)'lO porrh B :>KH3HH :>KHBOTHhiX HrpaeT norroBoe 

noBe,[l.eHHe. B 3TOM 3a,[l.aHHH Mhi npe,li.rraraeM BaM H3yqHT HeKOTOpbie acneKThi 

nOJIOBOrO noBe,[l.eHH.SI neBqlfX nTHI.J,. 

Ha nepHO,li. pa3MHO:>KeHH.SI qepHhie ,li.p03,li.hi (Turd us merula) «PopMHp)'IOT nap hi, 

CaMei.J, H CaMKa BMeCTe CTpO.SIT rHe3,[1.a H BbiKapMJIHBaiOT nTeHI.J,OB. KaK MO:>KHO Ha3BaTh 

TaK)'IO CTpaTerHIO Me:>KnOJIOBbiX OTHOIIIeHHM? (1 6arrrr) 

lfccJie,[I.OBaTeJIH npOBeJIH reHeTHqeCKHM aHaJIH3 B3pOCJibiX nTHI.J, H nTeHI.J,OB Ha 

yqacTKe rreca, HacerreHHOM HeCKOJihKHMH napaMH. Pe3yrrhTaTbi noKa3aJIH, qTo B 

60JibiiiHHCTBe rHe3,[1. npHCYTCTB)'IOT nTeHI.J,bl, po)l(,[l.eHHbie CaMKOM OT HeCKOJibKHX 

CaMI.J,OB. IJorryqaeTC.SI, qTo 60Jibiiia.SI qacTh caMI.J,OB, nOMHMO CBOeM caMKH, 

cnapHBaeTc.SI TaK:>Ke c qy:>KHMH caMKaMH. TaKa.SI CTPaTerH.SI norryqHrra Ha3BaHHe 

cnapusauue sue napLI (extra-pair copulation) H OKa3arracb qpe3BhJqaifHo 

pacnpocTPaHeHa cpe,li.H nTHI.J,. CaMKH MOryT xpaHHTh cnepMY HeCKOJihKHX caMI.J,OB 

nocJie cnapHBaHH.SI B CBOHX nOJIOBbiX rryT.SIX. CnepMaT030H,li.bl MOryT COXpaH.SITb 

:>KH3Hecnoco6HOCTb OT HeCKOJibKHX qaCOB ,[1.0 HeCKOJibKHX ,[I.HeM. bbiJIO nOKa3aHO, qTO 

cnepMaT030H,li.bl C 6orree KOpOTKHMH XBOCTaMH COXpaH.SIIOT CBOIO :>KH3HeCnOC06HOCTb 

,li.OJihiiie ( B03MO:>KHO 3TO CB.SI3aHO C TeM, qTo XBOCT cnepMaT030H,[I.a noTpe6JI.SieT MHOrO 

3HeprHH H cy6cTpaTOB Ha CBOe ,li.BH:>KeHHe ). Ha pHCYHKe 3 B npHJIO:>KeHHH nOKa3aHbl 

rHe3,[1.0BbJe TeppHTOpHH Ha HCCJie.rzyeMOM yqaCTKe Jieca. TaK:>Ke nOKa3aHO KOJIH:qeCTBO 

nTeHI.J,OB B rHe3,[1.e H KOJIHqecTBO nTeHI.J,OB OT CaMI.J,a, KOTOPOMY 3TO rHe3,[1.0 

npHHa,[I.Jie:>KHT. 06paTHTe BHHMaHHe: Ha TeppHTOpH.SIX HeKOTOpbiX CaMI.J,OB He 6biJIH 

CBHThi rHe3,[1.a! CTPeJIKaMH noKa3aHbi caMI.J,hi, neperreTaBIIIHe Ha coce,[I.HHe yqacTKH H 

cnapHBaBIIIHeC.SI C qy:>KHMH CaMKaMH, a TaK:>Ke KOJIH:qeCTBO nOTOMKOB 3THX CaMI.J,OB, 

OKa3aBIIIHXC.SI B qy:>KHX rHe3,[1.aX. 

KaKoe cpe,li.Hee KOJIH:qeCTBO nTeHI.J,OB B rHe3,[1.e He npHHa,[I.Jie:>KHT caMey -

xo3.SIHHY rHe3,li.a? (1 6arrrr) 

PaccqHTaMTe cpe,li.Hee KOJIH:qeCTBO nOTOMKOB O,[I.HOM CaMKH (1 6arrrr) 

PaccqHTaMTe CTaH,li.apTHOe OTKJIOHeHHe KOJilfqecTBa nOTOMKOB O,[I.HOM CaMKH 

(1 6arrrr) 

PaccqHTaMTe cpe,li.Hee KOJIH:qeCTBO nOTOMKOB O,li.HOrO CaMI.J,a (1 6arrrr) 

PaccqHTaifTe CTaH,li.apTHOe OTKJIOHeHHe KOJIHqeCTBa nOTOMKOB O,li.HOrO CaMI.J,a 

(1 6arrrr) 

B qeM npeHMyrn;ecTBO HcnoJib30BaHH.SI cTpaTerHH cnapHBaHH.SI BHe nap ,[I.JI.SI 

caMoK (1 6arrrr) 

B qeM npeHMyrn;ecTBO HcnoJih30BaHH.SI cTpaTerHH cnapHBaHH.SI BHe nap ,[I.JI.SI 

caMI.J,OB (1 6arrrr) 

C KaKHMH npeHMYII.I;eCTBaMH H He,[I.OCTaTKaMH CTOJIKHeTC.SI CaMei.J,, eCJIH 6y,li.eT 

TPaTHTh 6orrhiiie BpeMeHH Ha cnapHBaHH.SI c caMKaMH H3 ,li.pyrHX nap? (1 6arrrr) 

YqeHbie TaK:>Ke Hccrre,[l.oBarrH CTPOeHHe cnepMaT030H,li.OB 3THX nTHI.J, H 

06Hapy:>KHJIH HHTepeCH)'IO 3aKOHOMepHOCTb: CaMI.J,bl, qbH cnepMaT030H,li.bl OTJIHqaiOTC.SI 

HaJIIfqHeM KpynHhiX rOJIOBOK H KOpOTKHX XBOCTOB, 6orree CKJIOHHbl K cnapHBaHHIO C 

qy:>KHMH caMKaMH. Te :>Ke caMI.J,hi, qhH cnepMaT030H,li.hi o6rra,[l.aiOT MeJIKHMH 

rOJIOBKaMH If ,li.JIHHHbiMH XBOCTaMH 6orree CKJIOHHbl K cnapHBaHRIO TOJibKO CO CBOeM 

caMKOM. IIpe,li.JIO:>KRTe o6n.SICHeHRe 3Toro «PeHoMeHa. (1 6arrrr) 
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PucyHoK 1. AMHHOKHCJIOTHhle nocJie,~~;oBaTeJihHOCTH JienTHHa qeJioBeKa H JienTHHa 

MbiWH. l1Cll0llb3)'lOTC.si O,[{H06yKBeHHbie COKpaiD;eHIDI aMHHOKHCllOT ( CM. rrpHllO)I(eHHe ) , 

aMHHOKHCllOTbl, pa3nH~aJOID;HeC.si y ~enOBe~eCKOfO H MblillHHOfO 6enKOB, 0603Ha~eHbl 3Be3,[{0~aMH. 
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epeMR (4a Cbt) 

PucyHoK 2. HHTeHCHBHOCTb nuTaHHB Mhimeii:. B Te~eHHe 10 ~acos B 6onbmo:H KneTKe, 

f,[{e CH,[{eno 12 Me~eHbiX MblilleH pa3nH~biX reHOTHllOB BenOCb BH,[{eOHa6mo,[{eHHe TOfO, KaKa.si Mblillb 

B ,[{aHHOe BpeM.si ITO,[{XO,[{HT K KOpMymKe H eCT. l1pHeM ITHID;H Ka)I(,[{OH MbllllblO o603Ha~anC.si 

3Be3.[{0~o:H. 

CnucoK o,~~;Ho6yKBeHHhiX coKpam;eHuii: aMHHOKHCJIOT 

A-aJiaHI1H H30Jieilu;HH R-aprHHHH 

C-u;HcTeHH K-JIH3HH S-cepHH 

D-acrrapaT L-JieHQHH T-TpeoHHH 

E-rJiyTaMaT M-MeTHOHHH W-TpHrrTo<PaH 

F-<PeHHJiaJiaHHH N-acrraparHH V-BaJIHH 

G-rJIHQHH P-rrpoJIHH Y-THp03HH 

H-rHCTH~HH Q-rJiyraMHH 
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Ta6Jiuu;a reueTuqecKoro Ko.r.a 

Second base 
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UAG CTOO-KOP,OH UGG rp~o~nrocpaH 

cu"} cc"} CAU} ll!CfiW1H CGU} cue _ CCC CAC CGC 

5l 
CUA 11E!I41.111H CCA npolli1H 

CAA} myTaMIAH 
CGA aprl1HHH 

~ 
<11 CUG CCG CAG CGG a .0 

e 0' ACU} ::~} acnaparnH AGU} Ill u:: 
ACC rpeoHIAH 

AGC cep~o~H (I) 

ACA 
AAA} AGA} 

AUG MeTHOHHH ACG AAG OH3iltH AGG aprnHiltH 
crapT-KOAOH 

GAU}'"'"rnJ GGU} 
1 

GC"} GCC GAC KI1Cno a GGC mi11.1~H 
GCA anaHIItH 

GAA } rnyraMH oaaR 

1 
GGA 

GCG GAG KI1CilOT3 GGG 

313 
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PucyuoK 3. Pacnpe~eJieuue ruel~OBLIX TeppnTopuil qepHLIX ~po~oB ua uccJie~yeMoM yqacTKe Jieca. 

Co'ieTaHMe 'iMCen 6/8 03Ha'iaeT, 'ITO B rHe3,D,e 8 IITeHI:~OB, 6 M3 KOTOpbiX XBlliiiOTC.R llOTOMCTBOM CaMI.J.a - X03XMHa 

me3,D,a. CTpenKM o6o3Ha'iaiOT nepeneTaBmMx CaMI.J.OB, a lfMCna Ha 3TMX crpenKax - KOnM'ieCTBO MX noTOMKOB B 

'I)')KMX rHe3,D,ax. Ha HeKOTOpblX TeppHTOpM.RX CaMI.J.bl He c<PopMHpOBMM napy M He CBHnM rHe3,D,a. 


