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Illmpp {;1/-/D I-horo: 1~ )6 1) 
JIIICT OTBETOB , ~ 

ua 3a;J;auu.a npaKTuqecKoro rypa peruouaJILHoro :nana XXXVI Bcepoccuii:cKo 
OJIHMUHa)J;bl WKOJibHHKOB DO fiHOJIOrHH. 2019-20 yq. rO)J;. 11 KJiaCC {sapHaHT 1) 

IiiiOJIH(J)OPMATIIKA 

Y BIDKaeMbie yqaCTHHKH OJIHMnHa,r:(bi, 3anOJIHHTe Ta6JIH~Y 0 TOM, KO.IJ:OHbi Ka:KHX 

aMHHOKHCJIOT MOryT nepeXO.IJ:HTb B CTOn-KO.IJ:OHbl B pe3yJlbTaTe O)J;HOH HyKJieOTH.IJ:HOH 3aMeHbl. 

B rpa<Pe «aMHHOKHCJIOTa» .IJ:IDI KIDK.IJ:OH aMHHOKHCJIOTbl HaiiHillHTe ee Tpex6yKBeHHOe 
COKpaiQeHHe, B rpa<!>e «N!! n03H~HH» - DOp.H)J;KOBbiH HOMep nyKJieOTH)J;a B KO.IJ:OHe 3TOH 

aMHHOKHCJIOTbi, 3aMeHa KOToporo co3.naeT Ha MecTe aMHHOKHCJIOTbi cTon-KO.IJ:OH. CaMH 

HYKJieOTH.IJ:bl B 3TOH Ta6JIH~e IIHCaTb He Ha,r:(O, cepble K<IeHKH 3aiiOJIWITb TO)I(e He Ha,r:(O (6 cy.M.Me 
7, 6 6. , no 0,4 6aJlJla 3a na "a;wuHOKUCJloma- HOMe HyKlleomuoa''). 

N!! n03H~HH 

KaKIDI aMHHOKHCJIOTa HMeeT HaH60JlbmyiO BepmiTH CTb B pe3yJib aTe CJiytlaHHOH 

HYKJieOTH.IJ:HOH 3aMeHbi MYTHposaTb B CTon-KO.IJ:OH? 1!1£..._ (0,5 6.) Kame 10 aMHHOKHCJIOT He 

MOryT 3aMeHHThCSI Ha n-~01Jl-3a 1 y~oTH~ 3 eHy? IIepeqncnnTe HX (1 6., no 0,1 
6aJlJla 3a Ka:J1Coy10) P J.fe; ~. Veil PrtJ~ Thr .fJ(a. /-0 J. .f /ls +As -t "'\ cl 
K KaKOH rpyrrrre (no H3HKO-XHMH'leCKHM CBOHCTBaM OTHOCSITCSI 6 H3 10 aMHHOKHCJIOT, 

KOTOpbie He MOryT nepeHTH B CTOn-KO.IJ:OH 3a O.IJ:HY 3aMeey? !!!d.~ (0,5 6.) .:!!ar..-
IJOBbiiiiaeT 3TO HJIH nOHH)I(aeT BepOSITHOCTb nOSIBJieHHSI CTOn~Kg.IJ:OHa H3-3a MJT~HH B yqaCTKe, 

Ko.nnpyromeM Koposyro (a He nosepXHOCTH)'lO) nocne.nosaTeJlbHOCTb rno6yiDipHoro 6eJIKa H 

rroqeM)'? ~~ ~ VO 6 ~ ~/3>~C41 #~ -
~ (0,66. ) 

CKOJibKO KO.IJ:OHOB CTaH.IJ:aprnoro reHeTH'leCKOrO KO.IJ:a KO.IJ:Hpy:IOT aMHHOKHCJIOThi? b( 0)~ 
( 0, 5 6.) CKOJibKO cymecrnyeT sapnaHTOB nepexo.na o~oro KO.IJ:OHa B .npyro:H: nYTeM O.IJ:HOH 

HYKJieOTH.IJ:Ho:H: 3aMeHbi (npnse.nnTe pac'leT)?(~-/)+&-O~~)z. g (1 6.) KaKosa sepoSirnocTb 0 
Toro, 'ITO cnyqa:H:HIDI HyKJieOTH.IJ:HIDI 3aMeHa BHYTPH paMKH cqnTbmaHHSI 6y.neT npHBO.IJ:HTb K 

B03HHKHOBeHlllO CTOn -KO.IJ:OHa ( CqJ~TruJ, 'ITO HyKJieOTH.IJ:Hbie 3aMeHbl nO.IJ:'l}IIDIIOTCSI MO.IJ:eJIH 

KaHTopa-.lJ:)I(JKca, a 'laCTOThi scex KO.IJ:HP)'lOmHX aMHHOKHCJIO!bi KO.IJ:OHOB paBHbl, npnse.nnTe 

pac'leT, pe3yJibTaT oKpyrJIHTe .no TbiCK'IHbiX .none:H:) '4! UJ ::> ~ ,1.. t ~,J :£? 7 01 2 66 (1 6. ) 0 
KaKoe HanMeHbmee qncno sn.nos <PaKmpos TepMnHcmnn rpaHcruinnn .noJI)I(Ho 6biTh s 

KJieTKe n03BOHO'lHOrO )I(HBOTHOro? ,J._, (0,5 6.) KaK OHM pacnpe.neneHbl no KOMnapTMeHTaM -

(opraHeJIJiaM) KJieTKH? fPUu. tub ----r ~~/k' ~ OJ'2-~ 
---------- --:-=---------------:=------ (1 6.) ,-.... 
B MHTOXOH.IJ:PHSIX cTon -KO.IJ:OH TG- /1- ( 0, 5 6.) Ko.nnpyeT aMHHOKHcnory T ~ t> ( 0, 5 6. ) {!) \ t- OJ ) 
IIocn e.nosaTeJlbHOCTb aHTHKO.IJ:OHa rJIH~HHOBOH TPHK, Y3Harome:H: UGA sC TC fl -3' 1 6.) .,......,.._ 
IIocne.nosaTeJibHOCTb aHTHKO.IJ:OHa HCXO.IJ:HOH rnH~HHoso:H: TPHK 5' - T Gr P. -3' (1 6.) -=-
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JIHCT OTBETOB. liHOJIOrHJI P A3BHTHJI 
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lllHcpp _6_ff_-/_0 _ _ lhoro lf'r5 6aJIJIOB~ 
~caw~~ JIHCT OTBeTOB 

Ha Ja)J.aHHB npaKTu-.ecKoro rypa pernoHaJILHOro :nana XXXVI BcepoccuifcKoif 
OJIHMnna)J.LI mKOJihHHKOB no 6uoJioruu. 2019-20 y-.. roJJ.. 11 KJiacc 

<llH3HOJIOrirn PACTEHHH (sapnaHT 1) 
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II. A) Ta6rrH~a N!!2 (2 6aJIJia) 
Bnli1Wii1Te w111cpp 
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II. li) Ta6JIH~a N!!3 . «3TIJ, cpoTOCHHTe3a» (5 6aJIJioB) 
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Bm1WI!ITe nm 06pa30B8HI!Ie n 6 Ct.1HTe3 Bbl,qeneHHe CHHTea III. A) (2 6aJIJia) po bl 
aneKTpOHHoro AT"' nporoHHoro Klllcnopo,qa Hll n"'H ~ ..., ~..., B nops:~,QKe eoapacraHt.1s:l / ~ ' 

TrT~:~~~~~a +/- ~~~~~~;~ +/- +/- OnTt.149CKO~ nilOTHOCTt.1: y 
~W£..1\Io{'f.el.ll.UU --~ npo6a N!!h; N!!_j_; N!!_iJ 

~Aft cpef_ t s- -~ 6. <_; i;t1 /~~r+~-----------, 
r-----+n-~-A-O_l{_U_Il_t1U-+---+-------+--.....:.._-r---:...._+1 \ _,_..Y III. B) (2 6aJIJia) Omli149CKas:~ 

r '( £ t. l<"t U - + _ .-- + - nilOTHOCTb 60ilbW9 BCero ;f) ) 
L...-_---~.. ____ - __. __ o__,_ ___ D..:..l _; _.__ __ o_l_"".>__._ __ o___. yMeHbwli1nacb s npo6e NQ _!j__ l~ 

III.r) (2 6aJIJia) 3HaKOM KOCOro Kpecra (x) 
orMeTb re sepHble 111 HesepHble yrsep)f(,QeHii1s:l 
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