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lllmpp {;/f-1/ I1Toro: -~ 
JIHCT OTBETOB ~ 

Ha Ja,IJ;aHHH npaKTuqecKoro -rypa peruoHaJILHoro 3Tana XXXVI BcepoccuH:cKoH: 

OJIHMnHa,IJ;LI mKOJILHHKOB no 6uoJioruu. 2019-20 yq. ro,11;. 11 KJiacc (BapuaHT 1) 

liHOHH«DOPMATHKA 

YBIDKaeMbie yqacTHHKH orrHMnHa,n:bi, 3anorrHHTe Ta6JIHIIY o TOM, KOLJ:OHbi KaKHX 

aMHHOKHCJIOT MOryT nepeXO,n:HTh B CTOn-KOLJ:OHbl B pe3yJibTaTe O,!J;HOH HyKJieOTH,n:HOH 3aMeHbl. 

B rpa.pe «aMHHOKHCJIOTa» LJ:JUI KIDK,n:OH aMHHOKHCJIOTbl HaiTHIIIHTe ee Tpex6yKBCHHOe 

COKpaDJCHHe, B rpa.pe «N!! n03HIIHH» - DOpH,!J;KOBbiH HOMep HYKJICOTH,!J;a B KOLJ:OHe :noii 

aMHHOKHCJIOTbi, 3aMeHa KOToporo co3,n:aeT Ha MecTe aMHHOKHCJIOTbi CTon-Ko,n:oH. CaMH 

HyKJieOTHLJ:bl B 3TOH Ta6JIHIIe nHCaTb He Ha,rt:O, cepbie .K'IeHKH 3aiTO.JIIDITh TO)I(e He Ha,rt:O (6 cyMMe 
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3aMeHbl HyKJieOTHLJ:OB MOryT npeBp~aTh O,n:HH CTOn-KOLJ:OH B ,n:pyroif. HanHillHTe B 

.popMaTe XXX~ YYY BCe TaKHe B03MO)I(Hble nepeXOLJ:bl OLJ:HOrO CTOn-KOLJ:OHa B ,n:pyroif 3a 1 
3aMeHy 1AAaTftG 2 Tf±~-;_TG(+ / TGf+»~/11l 9 Tf)~ teA (0,86.) ~8 

fiepeqHCJIHTe BCe 10 aMHHOKHCJIOT, %H KOLJ:OHbl MOryT npeBp~aTbC}I B CTOn-KOLJ:OHbl 3a 

1 HyKJieOTHLJ:H)'lO 3aMeHy, YKa)I(HTe ,n:JUI KIDKLJ:OH aMHHOKHCJIOTbi KoJIHqecrno pa3HbiX cnoco6oB, 

n eB ~aiOIJ:(HX ee KOLJ:OHbl B CTOn-KOLJ:OH (6 cyMMe 2 6., no 0,2 6aJZJla 3a CmOJl6eZJ) . 
aMHHOKHCJIOTa Le l-1 r e....v \I' { L 
qH:CJIO 3aMeH 3 t 1 I; 2 

KaK~ aMHHOKHcrroTa HMeeT HaH6orrbiii)'lO Bepo}ITHOCTb B pe3yJibTaTe crryqaiiHoii 

HyKJieOTHLJ:HOH 3aMeHbi MyTHpoBaTh B cTon-Ko,n:oH? _I.!i.t... (0,5 6.) KaKHe 10 aMHHOKHcrroT He ~) 
MOryT 3aMeHHThC}I Ha CTOn-KOLJ:OH 3a 1 HYJp!eOTHLJ:I,JYID<haMeHy? epeqH:C liTe HX (1 6. , no 0,1 
6Cl1l.Jla 3a KaJICOY10) kt v\c + ~ ~ '\ tie + f T h Va ot A ~ + f 
K KaKOH rpymie (no 4>H3HKO-XHMHqecKHM cBoiicrnaM) omoc}ITC}I 6 H3 10 aMHHOKHCJIOT, 

KOTOpbie He MOryT nepeHTH B CTOn -KOLJ:OH 3a OLJ:HY 3aMeey? ( 0, 5 6.) 
fiOBbimaeT 3TO HJIH nOHH)I(aeT BepO}ITHOCTb nonrreH~ CTOn-KOLJ:OHa H3-3a MYTaiiHH B yqaCTKe, 

KOLJ:Hp)'IOIJ:(eM KOpOB)'IO (a He noBepXHOCTH)'lO) nocrre,n:OBaTeJThHOCTb rrro6yJUipHOrO 6eJIKa H 

noqeMY? IN(..(~ -r,t::.... c;tM.L<.KO~ u.-o KJ2.. 
KArl 

CKOJThKO KOLJ:OHOB CTaH,n:apmoro re eTH CKOrO KO,n:a KOLJ: p 

( 0, 5 6.) CKOJibKO CyrriecrnyeT BapHaHTOB nepexo,n:a O,n:HOro KOLJ:OHa B .n:pyroii nYTeM OLJ:HOH 

HyKJieOTHLJ:HOH 3aMeHbi (npHBe,n:HTe pacqeT)? 'S ~ :S = 0 (1 6.) KaKoBa Bepo}ITHOCTb 

TOro, qTo CJiyqaHH~ HyKJieOTHLJ:H~ 3aMeHa BHYTpH paMKH CqH:ThffiaH~ 6y,n:eT npHBO,n:HTb K 

B03HHKHOBeHlnO CTOn-KOLJ:OHa ( CqH:T~, qTo HyKJieOTHLJ:Hbie 3aMeHbl nO~IUIIOTC}I MO,n:eJIH 

KaHmpa-,!J;)I(yKca, a qacTOThi Bcex KO,n:Hp)'IOIJ:(HX aMHHOKHCJIOTbi KOLJ:OHOB paBHbi, npHBe,n:HTe 

pacqeT, pe3yJThTaToKpyrJIHTe,n:oTbiCH'IHbiXLJ:OJieii) ~-:to -q~Q6 :::- O, 0 11'q1~16. ) 
KaKoe HaHMeHbmee qH:CJio BlOB .PaKTopoB TepMHHaiiHH TpaHC~HH ,n:OJI)I(HO 6biTh B 

KJieTKe no3BOHO~oro )I(Hhomoro? 2 (0,5 6.) KaK OHH pacnpe,n:erreHbi no KOMnapTMeHTaM 

(opraHerrrraM) KrreTKH? (LM..U::fu >co Y1 ~uS,X", £ ~@\'\.-1\~,wL (f<t51 ~oUJ-
M.O~) (16.) 

B MHToxo;)ipHn cTon-Ko,n:oH T6 A (0,5 6.) KO,n:HpyeT aMHHOKHcrrozy t-4tG~(0, 5 6. ) ~ j 
IIocrre,n:oBaTeJibHOCTb aHTHKo,n:oHa rrrHIIHHOBOH TPHK, Y3HaiOIJ:(eii U GA 5'- C.\\ -3' ( 1 6.) 
IIocrre,n:oBaTeJibHOCTb aHTHKo,n:oHa HCXOLJ:HOH rrrHIIHHOBOH TPHK 5'- V{ bA -3' (16.) 
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JIHCT OTBETOB. liHOJIOriUI P A3BHTIUI 

3a.r.aHHe 1. (10 OaJIJIOB) 

HOMep Ha3BaHHe npenapaTa Tunhl KJieTOK, Japo.r.hlmeBbie JIHCTKH, H3 

npHC)'TCTByiOm;He Ha KOTOpbiX cct»opMHpOBaJIHCb 

npenapaTe TKaHH, npHC)'TCTByiOm;He 

Ha npenapaTe 
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3a.r.aHHe 2. (10 OaJIJIOB) 
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JIHCT OTBCTOB ~o(:;c/ 

ua 3a;:J;3HHB npa~cruqecKoro 'I)'pa peruouaJILHoro :nana XXXVI BcepoccuilcKoii 
OJIHMUH3,!J,hl WKOJILHHKOB DO 6HOJIOrHH. 2019-20 yq. rO,!J,. 11 KJI3CC 

<DH3HOJIOriUI PACTEHHH (oapuanT 1) 
I. Ta6mm;a N!! 1. «IlHrMeHThi JIHCTa» ( 4 6aJIJia). 

N!! 
Weer nfiTHa 

3HaYeH~e Ha3eaH~e 
nfiTHa Rf n~rMeHra 

_,. 

1 'Vv<.JU'.~ 
o,1 ~~·{t:r 

d ~~\)!,...,... 

0,) 

~--
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'f-NO~~u.N Mecro A11fl 
npV~KpenneHV~fl 1 ~~ ,.,...~;~ 

f\ 0 l( 
cpV~nb rposanb-
HOif16yMarV~ o 10~ C nfiTHaMV! 

~ <fQ}UMP- ~-"-""' \ OJ'-- 'f fvO ~\7CfUil,P 
nV~rMeHTOB ) fi{A'\J.AM~~ 

(crennepoM) ~ ' 0~ 

cv 
II. li) Ta6nnn:a N!!3. «3TIJ; $oTOCHHTe3a» (5 6aJIJIOB) 

W~cpp 
cxeMbl 

6 

r 

Bn~w~renm 

3JleKTpOHHOrO 
rpaHcnopra 

(TeKCTOM) 

!) 

0 

C~HTe3 
A Tel> 
+I-

+ 

06pa3oBaH~e 
npOTOHHOrO 
rpa,Q~eHra 

(f1~H+) +/-

+ 
0 

BbiAelleH~e 
Kr.1C110pOA8 

+I-

+ 

C~HTe3 
HA,QCI>H 

+I-

Bonpoc:(16ann) KaKV~e nV~rMeHTbl 
reoperw-leCKV~ AOll>KHbl npV~cyrcrsosaTb 
B CnV!pTOBOill Bb1Tfi>KK8 38J18HOrO JlVICTa? 
npV!B8AVIT8 Ha3BaHV~fl VIHAVIBV!AYaJlbHbiX 

se~ecrs: '6 ~~ CAJ\" ~ 1 

Xrorx:?Cl(kY'I\ ~" ~~w­
~cM(\,{51 1 ~QU..%1$' 

II. A) Ta6nnn:a N22 (2 6aJIJia) 
BnV~WV~Te WV~cpp 

CxeMa A 6 8 

TMn 
3118KTpOHHOrO 1 Li 2 
rpaHcnopra 0 0 0 

III. A) (2 6aJIJia) npo6bl 
B nopfiAKe B03pacraH~fl 

r 

'?:> 
0 

omw-tecKoill nnoTHOCTV~ : ""a 
1 

npo6a N!!.1J.; N!!_j_; N!!~ (B2J 

III. B) (2 6aJIJia) 0nTV148CKafl 
nnOTHOCTb 60J1bW8 BCero ro) 
YM8HbWV~nacb B npo6e NQ _2_ \LJ 

III. li) (2 6aJIJia) BnV~s:~er nV~ A06asneHV~e A,Q<l> Ha /--0 §\ 
cKopocTb aneKTpOHHoro rpaHcnopra? .R }:\a I o Her. ~ 

III.r) (2 6aJIJia) 3HaKOM Kocoro Kpecra (x) 
orMeTb re sepHble VI HesepHble yrsep>KAeHV~fl 

no4eMy? <"I" (j if/IJ.At..{ 0 1 2 3 4 5 6 7 8 
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MATPH~ OTBETOB 
--------------:H::-:a;;-;;-:Ja.Q=a:-:-H::-:M:-=H:-.:T;;:;e:-::o::::perM~ecKoro rypa perMOHanbHoro 3Tana 

XXXVI BcepoccM~CKO~ onMMnMa,qbl WKOnbHMKOB no 6MonorMM. 2019-20 y'l. roA 

10 ·11 Kn3CCbl [Max. 145 6annoB] BAP!r1AHT 1 
BHHM8HH81 05pa3el..l36n0/1HeH~~ : npaB~IlbHbl~ OTBeT- cg:J , OTMeHa OTBeTa • 1m 

3a.QaHr.te 1. Max. 40 6annoa 

N2 a 5 B r N2 a Ci B r N2 a Ci B r N2 a 6 B r N2 a 6 B r 
1 X -- 9 lX 17 lX 25 X 33 X 
2 X 10 lX 18 X 26 X 34 X ~ 
3 IX 11 [X' 19 X 27 )< 35 'X 
4 [X 12 IX 20 >< 28 X 36 X 
5 ~ 13 .X - 21 X 29 IX 37 1X 
6 X 14 IX -- 22 IX 30 X 38 IX 
7 p<; 15 D>< - 23 ;x 31 ~ X - 39 IX 
8 rx 16 [X - 24 ~ 32 [X ~ -- 40 IX 

NSI ? a 0 B r A 

25 e.>< • X: X 
H X X 

1. Max. 3 6anna 2. Max. 4,6 Sanna 3. Max. 4 6anna 4. Max. 4 6anna 

60n-t1b 1 2 3 4 5 3 4 5 6 7 8 9 P~c. 1 2 3 4 Or-e 1 2 3 4 5 6 7 8 
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6 Max 3 6anna 6. Max. 4 6anna 7 Max 3 6anna 8 Max 2 a Sanna . 
' 

rpynna 1 2 3 4 5 6 TK8H~ 1 2 3 4 5 6 7 8 np..n~ 1 2 3 4 5 6 noo-.., 1 2 3 4 5 
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