
¢aMVIJlVIA --- ------
lt1 MA 

W11cpp 6~ ~- 09 
PaliioH 
Knacc 

W~-tcpp 

n~CT(MATP~UA)OTBETOB 

Ha JaAaHitUI TeopentYecKoro Typa pentoHanbHoro 3Tana 

XXXVII Bcepocci!1.:1CKo.:1 onli1Mnl!1aAbl WKOnbHI!1KOB no 61!1onor111111. 2020-21 yY . roA 
10 - 11 Knaccbl [Max. 165 6annos] BAP~AHT 1 

8HI1MaHI1e ! 06pa3el\38nOJ1HeHVIA: npa B VIJlbHbl ~ OTBeT- 1:8], OTMeHa OTBeTa - til 
3aAaHI1e 1. Max. 40 6a111109 

N2 a 6 B r N2 a 6 B r N2 a 6 B r N2 a 6 B r N2 a 6 B r 
1 I ~ 9 X 0 17 I ~ 25 0 I)( 33 !'-' 
2 OIX 10 I ~ 18 I~ 26 0 I'X 34 ~ 
3 13. 11 0 ;< 19 IX 0 27 I ~ 35 ~ 
4 1£5'< 12 (J IX 20 1-;r( 28 X / 36 :; X 
5 ~ 13 I 'X 0 21 ;c; 29 X c 37 ~ 
6 fl_ '/.. 
7)< 17 
8 ,. ~ 

~I 

14 1:?& 
15 ~ 
16 u 1'2< 

22 lf)Y 
23 x C> 
24 ~ 

I 
'7 

30 II)?( 
31 () IX 
32 6 :::> l 

38 't: 
39 .Y 'X 
40 :;> X 

3aAaHI1e 2. Max. 75 6annos 

N2 ? a 6 B r A N2 ? a 6 B r A N2 ? a 6 B r A N2 ? a 6 B r A N2 ? a 

1 
8 c 0 ~ X 
H I ~ I~ X C' 

7 8 ~ I ~ '& In 
H ·~ ,[p_ X 

13 8 () 'A 'f- '(;( 0 
H 'f-. CJO )(_ 

19 
8 X fK-. ~ 
H c I~ ~ -

25 
8 0 
H 1/<. 

6 B r A 

~- ~ 
0 't: ~ 

t 12 1: 1 :4A{§f+~~~ ~ 8 1: ~ ~ ~ 't( ~ ?${ ~ @ ~ r¥<~r/ 141: ~ ~ '$- I !? I J tiJ 1 I zo : l ~ liJ JJ1(, 1 26 1 : l te? ~~~~~~~ 

;s 13 1: l'tJ'f>IA-Xf4811 19 1: l i1>6 1~ 1 ~ ~~ ~ 151: \ ;_ I ~ I~ I~I )S( I~,s l 2 1 
: l ~ llgb l ~ls l ' l 27 1 : lfNI»JlJ:e<l 

~,(1 4 1 : lrlrl ~l~ l ad.s i 10 I : l )<ll) lx ld~ ~ 161: I Sfi i )(, I~ IYol t 122 
: l 121~121*1 ?li '' ~ 28 1 : I~I~EI§;I 

,l cis!: I ~ I ~ I;, I~IP \ ~ 1 11 1 : l p) l~l ~ l~ l~ l ~ 171: l a l~lri~l x l 'LI231: 1 ~ 11Jbl g 1~ 1 1 129 1: l 22fb l~l21<21 
, 16 1: 1 2 1 u>i ~ I~ I§S I 1 ' ~ 1 2 1 : l~l~l£ 1lJ~ I~,) I 18 1 : I 3 1 Jhg'l ~~ l ' 1241: lp?l ~l t- 1 &1 ~ 1 ' 1 30 1 : l i§ l & l -; 1~ 1 21 

3aAaHI1e 3. M ; , 50 6a111108 ~ O {"). "Z 6, ~ b ::; t1' 1-
1. Max. 4 6a1111a 

5on-Hb 1 2 3 

Jl A X- I ~ c; 
5 () lr' ~ 

~ B 
lO r M 
0 ro JJ, >< 

(no 0.5 6) = 2 
4 Max 4 6a11na 
3 neK-bl 1 2 3 

'" A 
" 5 ~ l: 
Q) 
1- B u 
"' 0. 

r[e~ " ~ A 
f-

E ~'f) 

4 

~ 

4 

~ 

(no 0,5 6) = '-)> 

5 
't9 

5 

0 

1/<. 

5. Max. 3,5 6anno8 
Q60JH 1 2 3 4 5 

A 'A 
5 (') 

:;; B -;s 
c. 

~ r ?f. 
1;: .D. 
~ E 
~ )K 'l2A 
" 3 ~ M 

"' I lt1 
K 
Jl 

(no 0,5 5.) = _ rz.,-=--

6 7 8 

!\ 
~ 

)< 

I ~ 
0 

6 7 8 

·~ 
ID ~ 
It' 

() 

6 7 

? 

0 'A 
.X 

2. Max. 5,5 6a11n0 8 

Cr-pa 1 2 3 4 5 
A 119. 
5 ~ 
B I~ 
r .~ 

~ . . ~ 
"' E " M 

~ "' )K I 

3 
lt1 
K 
Jl 

(no 0,5 6.) = ~ ..,-

6 Max 4 6anna 
nap-b• 1 2 3 
X A 
0 

5 1:6. () c; c. u 
" 8 '/-... I 'X :r 

(no 0.5 5) = 1 
7 Max 4 6anna 
TepM~H 1 2 3 
~ l A '0 I 'g. 
c j 5 'f.- I)< 

4 
'f.-
D 

4 

"f.. 
f-

(no 0,5 6.) = _.., 1~ 

8 Max 4 6a11na 
<1>y•4~~ 1 2 3 4 

" 
A )<. r 0 

" 5 It< :: 
>:1: B lfl X " ro r I ~ 

5 

X 
() 

5 

10< 

5 

(I 

)< 

(no 0.5 5) - - --'-'-1-

6 7 8 

'C. 
~ 

~~ 

6 7 8 
'"l)l 0 I-,<_ 

I 'X 0 

6 7 8 
i€. !'-~ 

tC 

6 7 8 
17' 

(j 

1<.· 
'li- X 

3. Max. 4 6anna 

9 10 11 H H838 1 2 3 4 5 6 7 8 
A :18{ 

"' 5 u IJ( 
" l: B I>\ 0 "' "' M r e !'-"' ? _g () X 
~ E 1)'.. 0 a. 

I)<_ D f- )K 

f«jj 3 J!j.. 

·~ 
(no 0,5 5) = --~--

I ~ 

9 Max 2 5 6an na 
' 

N2 1 2 3 4 

A )Sl 
5 )<\. 
B 

0 r 
" ~ .D. 
:r E I~ Q) 

ro }j{ 0 
3 
Ill 
K 

(no 0.5 6 ) = 

10 Max 2 5 6anna 
' 

np-rbr 1 2 3 4 
::; A ¥ 1)¢ 
" c; 5 i)( 0 
c 
c B ~ 

(no 0.5 5) = ~ 

5 

I~ 

5 
')(. 
v 

11 . Max . 6 6a111108 
YTB·R 1 2 3 4 5 6 

11 A IP5. IX y._ 't-. P? ~ 
5 1~ /(. " c; 

0 B 0 c f., IX c 
(no 1 6 . 3a eepHy~• 3 KOM~H24~ t0) = -~-"-"'<:-,~ 

(no 1 6 Ja sepHyoo c 
KOM I-IHa 4 1-100) = ;) 

~Toro: ? /I) 
~J) 



6 t I-- 09 
3a~aHHH TeopeTH~IecKoro Typa per HouaJihiioro :nana XXXVII BcepoccwitcKOH osmMmta~hi 

illKOJihHHI~OB D O 6 H OJIOrHH. 2020-21 y~I. rO)J.. 11 KJiaCC 

MHKPOliHOJIOriDI BAPHAHT 1 

illKOJ1bHHK11 113 Ml1Kp06HOJ10rl1YeCKOf0 Kpy)I<Ka pellil1Jll1 llOJl)"'HTb OCBe)l(a.IDlliHH HariHTOK C 

np!1MeHeHl1eM neKap cKHx npmiOI<eH (Saccharomyces cerevisioe). 11.3 nonpyYHbiX cpe.ucTB OHH 

npHfOTOBHJlH llHTaTeJlbHYJD cpe.uy C fJli{)K030H (5MM) B KaYeCTBe e.UHHCTBCl!HOfO HCT041IHK3 

yrnepo.ua 11 :mepm11. ,II,po)IOI<H nocne noceBa KYJlbTHBHposanH B TC'IeHHe 5 cyTOI<, Ka)l()lbiH .ueHh 

H3Mep5151 onTH4ecKyto nnOTllOCTh ( MYTHOCTb) KYJ1bTYPbl. I IocKOJTbKY ll pHWJ10Ch Hcnonb30B3Th 

no.upy4HY!O annapaTypy, TO CJTO)I<HO CI<a3aTb, np011CXOLll1J10 JlH KYJlbTHBHpOBaHHe B a3p06HOM 

pe)I<HMe HJlH B lli-Ia3p06HOM. B nony':leHHOM B HTOre HariHTKe eme OCTaBanOCb 0,4 r /n fJllOK03hl. 

lJ.T06bi He HCllbiTbiBaTb Ha ce6e llOTeHUHaJlbHO He6e30llaCHhJH IIallHTOK, lliKOJlbHHKH pelliHJlH 

paCC':IHTaTb, KaKHe npO.ll;)'KTbJ l1 B K3KOM KOJTH':ICCTBC MOfJlH ll051Bl1TbC51 B pe3yJ1bT3Te 

:mepreTH':ICCKoro MeTa6oiTH3Ma .upo)IOI<ei1 c yqeToM pe)KHMa KYITbTHBHpOBa.IIH51 . 

IlopH)J.OK BhiOOJUICHHH p a60Thl: 

1) OocTpOHTe KaJ1116pOBOlffiYIO KpHBytO, HCll0Jlb3Y51 3apaHee nony':leHHYJD WKOJlbHHKaMH 

Ta6JTHUY 1. 
/.(Jtfl nocmpoeHUfl ucno!lb3)1iime zpa¢u1<. B n.J ua 6naHI<.e omeemoe ( 3 6wtw). 
2) C llOMOilJ.hl:O KaJ1H6pOBOYJ-IOH KpHBOH onpe.UCJlHTe ':IHCJleHHOCTb KJleTOK B Mil KYJlbTypbl B 

pa3Hhie MOMeHThi oT6opa npo6. 3KcnepHMeHTanhHbJe ,LJ,aHHbJe npHBe,LJ,eHhi B Ta6n11ue 2. CTepl1ITbHM 

cpe.na HMeeT OTITH'-leCKYIO TIJlOTIIOCTb 0,1, I<OTOjJllil IIC MCiiHJiaCb 1:1 XO~e 3KCilCjJI1MeHTa. 

Pe3yJzbmombL :vtOJICIIO BHecmu 6 ma6JtULfY 2 ua Jmou cmpaHULfe (He npoBepflemcfl) . 
3) OocTpOHTe KpHBYID pOCTa KYJlbTyphl , OTJTO)I<HB Ha OCH a6CUHCC BpeM5!, a Ha OCH Op,D,HHaT 

"'HCneHHOCTb KJleToK B Mn KYJlhTYPbL 

J(nfl nocmpoe1-1Ufl ucnoJtb3yume 2po¢u1<. 6 n. 2 1-10 6flOIIKe omeemo8 ( 3 6arta) 
4) Onpe.uenHTe yqacTOK c HaH6once m-neHCHBHhiM pocTOM B Te':lei-me cyTOK 11, npe,anonarM 

JlHHeHHhiH xapaKTep pocTa, pacc':IHTaHTe .UJ15! Hero speM5! y.usoeiJH5! KJTeToK (4) . 

PeJyJtbmam yKa:JJcume 6 n.3 Ita 6nam<e om6emo6 (2 6aruw). 
5) Onpe.uemne 6HOMaccy BbijJOClllHX KJ1CTOK .UpO)I()l(eH Ha MOMeHT OKOH':IaHH51 

KY JlbTHBI1pOBaHH51 B O.UHOM mupe cpe,Ubl. Bee O.UHOH KJleTKH COCTaBJ15leT 1 0 -l ~r. 
Pe3)1!1bmam yKa:JJcume 8 n. 4 ua 6;wnKe om8emo6 (2 6arwa). 
6) YY.HThiBM, ':ITO Ha C n pl1XO.UHTC5! oKono 50% cyxoro seca KneTOK .upo)l()I<eu (KoTopblH 

COCTaBJ15leT 20% OT o6mei1, T.e. CblpOH MaCChi), onpe,UCJlHTC, Kai<OH % llOTpe6neHHOH ,Up0)1()1(3MH 

fJll:OK03bl 6hlJ1 H3paCXO.UOBaH Ha KOHCTpyKTHBHb!H 06MeH. 

B paMKax 3a,LJ,a':ll1 .uonycTHMO CYHTaTb, "'TO C rmDK03hi nonHOCTbl:O BKJIJ:O"'aeTCJI B 

I<OHCTpyKTHBHhi H 0 6MeH (6e3 llOTep b). 

Pe3yflbmam y~<.a:JJcume 8 n. 5 ua 6nartKe om6emoe (2 6aJvta). 
7) O n p enenl1Te, Karrne OCI-IOBHbie npo.uyi<Thi 3HepreTHYecKoro o6MeHa 11 B KaKHX 

KOJ1114CCTBax (r/n) 6biJIH o6pa3oBaHbJ .upO)l()l<a.MH B xo.ue I<YJ1bTHBHposaHH5!. B ycnoBl15IX ;:~.aHHOro 

3KcnepHMeHTa npH3HaJ<OM a3po6Horo pocTa .upmK)Keii }{BJJJieTC5! 1\taKCHMaJibllOC BpeM5! YJlBOCH115!, He 

npeBbiwaromee 8 ':1. 

Pe3)1Jlbmam (c m0'-11-lOCmbiO 00 06YX 31-101<.06 noc!le ]Qnflmou) YI<.GJICUme 6 n. 6 NG 6JlGHKe 
om6emo6 (8 6GJZJI08) . 

Ta6Auu.a 1. Ta6Jluu.a 2. 
OnmuttecKaR tuwmllocmb cycneuJuu Onmu 11ecKaR nAomHocmb KYJtbmypbt opo:JIC:Jiceu, 

d pau.uu )pO:JIC:JICeU p03JlUIJHOU I<OHU,eHm 0 U3MepRatuaRCR a xo e K)lJlbmuaupoaaHu.R 

KoH~eHTpa~uH, Mnu on BpeMH on lfHCJIO KJieTOK, 

K.IH~TOKfMJI JcynhTHBHp OBaHHSI 1 M IH K IeTOidMJI 

50 0,2 ~. 

100 0,4 O (rro ces_} 0,3 't~ 
200 0,8 24 0,35 ~\ 

48 0,5 \\b' 
72 0,6 \~ 
96 0,65 ~s 
120 0,7 \\fS 



J;horo 6arJJJOB: 1 { { L (Q (L ((. of.c L-

JlHCT OTBETOB 
na Ja]laHHSI TeopeTH~IecJcoro Typa pcniOnaJibHOro :nana XXXVII Bcepoccuiicicoit o~mMnHa)lbl 

lllKOJibiiHKOB no 6HOJIOrHH. 2020-21 yq. roJJ.. II KJiacc 

Ml1KPOiiMOJIOrl151 

1. Karu16poBO'iHM I<pHBM (3 6Mna) 

~ 
1,~ 

\~ 

o'i> 
I 

2. Kmq3a~ poCTa (3 6aJJJra) 
(\ \t+~ v, .... \'. 

\~ 

\\b 

\oe 

0 

BAPHAIIT 1 

3. BpcM.H YABOCHrUI KJICTOK: ~ ~ Y (2 6.) 4. 6HOMacca Bblp0Cllli.1X KJieTOK: () \1S r (2 6.) 

5. )],0,15! !10Tpe6JJei-1HOH 1JJJ-0K03bl, I-i3paCXO)lOBaHHOH Ha KOHCTpyKTI1BHbll':f 06MeH: _'&_ <!;(, (2 6.) l 

6. Opo,nyKTbi JHepreTH'-ICCKoro o6Meiia 
1\MM.~·.~,~~ 

Opo.nyKT: t'h-~\--~ (2 6.) 2, Komt'-recTBo: \'lv r / JJ (2 6.) 'D-

(2 6.) 2._/ KoJJHLJecTso: _S----'-~- r!n (2 6.) c 



3aLJ.anHn TeopeTH<JCCKoro Typa pen101-1a lLJIOro :nana XXXVII 

BcepoccniiciWH o.flnMm-ta)l,bi mtCO.fl hHHIWB no 6noJlonm. 2020-21 y•t. ron. 11 K'lacc 

rEHETMKAu6MOHH$0PMATMKA BAPM AHT 1 

3aumme 1. [6 6aJ1JlOB) Ll,m1 peweHYI5J )laHHow 3anaLJH B aM n oTpc6yeTC5I Ta6mnJ.a 

reHeTHYecKoro KO)la (eM. DpYIJlO)KeHHe 1 ). 
Ha pncyHI(e HH/Ke llJHtBeJJ,eHa CMbiCJlOBasi noc.riCJJ.OBaTC.flbHOCTb ,LI,HK, B uanpan:·Icmm OT 

0'-~~~~~~~~~~~;~~~~~~~1 ~~\r~~~~~~-~~~~ti~t ~"~~'\~(. '\\\~~~'\ ~~~\>:~~~-~\ 
5 ' -A TCCTA TGGAATTGCGCGCA TGG~CCGAGtACCGAtA +trcTfCT)_J<TTT AAAGTAG-3' 

I ' / ) - "'\f ~ \P\:. ~\ \\ u \\ 1\ t\ t\..t. ~t ~ \ ~ \, ~ '\t-\;.\, \ "~ \ ~ ~~/\\."ft\ \\ 'V- 1\~ \-- t>; \ "' ~t\ ,,, \, K"\ ~ -\\ 
YI(a/I\HTe: lH CTapT-IWJJ,OII 2H CTapT-IWJJ,OH 

KoJlH'IeCTBO aMHHOKHC.flOTHbiX ocTaTIWB (no 2 ~ \~ \\ ~ 6a.rJJia) 

3apHJJ. MOJlCI(YJlbl npH pH=7.0 ( no 1 6aJl.fl )') 0 \) 
KomiLJeCTBO aMIIHOKIICJIOTHbiX ocTaTIWB c s j apoMaTII'ICCI(IIMH paJJ,HJ(aJiaMH (no 1 6aJIJIY) 

3aJJ,aHHC 2.[4 6aJ1Jlaj B pe3yJ1bTaTe HHCCpUHH, Ha ll031H~HI0 1 OTMC'IeiiHYIO JHaiWM * 6bl.fl 

BCTpoeH aueHim. Ka1me HJ yTBCpii\JJ,emli-1 o6 JToi1 MyTaJJ,HII ncpuhJ ? 

YTBepiKJJ.CHHe Bcpuo HeBcpuo 

bonee )lJlH HI-Ibl H IlOJIY!IlellTY!}l, OJ<a)KeTC5I CW.C ; \nJ.-IIIHee X w 
Eonee KopoTKHH non YinenTHJJ. oKa>I<eTc>I ew.e t<OpOLJe / 'h 
Y o60HX KOJJ,Hpy!OW.HX IlOCJleJJ,OBaTeJlbHOCTeH OI<a>I<eTC51 06W.HH CTO!l-

~ )\ KO)lOI-1 

DOJlbWa5I '-IaCTb nocneuosaTeJibHOCTH JJ.JlVII-Illoro nommenTHJJ.a 

"'! OCTaHeTC5I 6e3 H3MeHeHHH 

flpwtOJJceuue I 

TAEJIIIIJ;A rEHETI1qECKOrO KO,LI,A 
feueTII'JOCKHil KO/l (HPHK) 

Hepnoe BTopoe OCHOBRHHC TpeThe I 

ocnonanHe y T~ A 
I r OCllOBRIIliC 

<t>cTI ..._ Cep - THp 11, llC y 

y cfleH Cep THp l.l;11c u 
Jle-H Cep - - A I 

Jieii Cep - Tprr r i 

Jicii ITpo fHC Apr -t> y 

l1, 
Jiei1 l1po fHC Apr u 
Jieii ITpo fJJH Apr A 
Jleii ITpo fmt Apr r 
H.rm Tpc AcH Cep y 

I 
A 

l1.ne Tpe AcH Cep I~ 
11;re Tpc J1!13 Apt · A I 
MeT Tpe Jlua Apr r I 

Ba;r A JIU Acnt fJIH y 

r 
Ba;r Ana Acn~ fm1 l1, 
Ban Ana r.ny t fJJH A 
Ban Ana fny fJJH r 



3aAamtc 3. 110 6aJtJIOn I ~tl-09 
OIIPE,LI:EJ1EHJ1E YPOBI-151 ')KCIIPECCl111 fEIIOB METO,LI:OI\1 PT-niJ;p 

MeTO!-l o6 pan10ii TpaHclcpmlUHII - no.llHMcpaJHOii ueuHoii pcaiCIJ,llll (PT -IIUP) 
wHpoJ<o Hcnonb3yeTc51 ,un51 oueHI<H OTHOCHTenbHOH 3I<cnpeccH H reHaB (I<OJ1HLJecTBa MPI IK o,uHoro 

re1-1a OTHOCHTeJlbHO KOJlHYeCTBa MPHK ,upyroro reHa). 

B xo,ue nepsoii CTa,nHH PT-ni_(P np11 noMOLUH cpepMeina o6pan10i1 TpaHci<pHTITt13bi 

(peBepTa3bl) 11 a OCHOBe pa3JlHLJHbiX PHK nonyYaioT HX OJliiOIIH TeBble Ll,l-IK - I<Olllll1 . B xone 

BTO])OH CT3,UI111 11])11 llOMOLIJ,H TepMOCTa6HJlbliOH }J,J-IK-nOJll1MCpa3bl 11 CJ1eUl!CjJ!1LJeCI<HX 

OJlHfOHYKJleOTHJlOB - npaiiMepOB (3aTpaBOI< ,UJ151 CH I-ITe3a }J,HK) npOBO.D.511 CHI-rre3 JO-!K ,UJ151 

yBeJJHLieHH51 KOJ1HLJeCTBa cpparMeHTOB onpe,UeJleHHb!X J"eHOB. I1porpaMMa I1UP COCTOHT 113 

11013TOp511-GLIJ,YIXC51 UYII<JlOB, B XO.[te KOTOpblX H.[teT CHHTe3 }J,HK, TaK LITO B KOI!Ue I<R)J<,.QOfO UHJ<Jla 

l<OJ1H4CCTBO }J,J-II( OnpeneneHHOfO re11a yBeJlHLIHB3CTC5! npl1MCp110 B 2 pa3a no cpaBIICIIVII{) c 

Ji3LJaJlOM :noro UVIKJia. npVI )' I OM B 1<01-!Ue Ka)I<.[tOrO UHI<Jla li .D.CT onpcnene!IHC I<OJ1l!LJeCTBa }J,l-JK 

aHaJJI13HpyeMOI'O CjJparMewra reHa, MOMeHT, I<Or,Ua :no KOJII!LJCCTBO ) lOCT!IraCT 33;taHHOrO 

noporosoro 3HaYeHH51 , o6o3HaLJa ioT « C 1» . )J,n51 pa3IIbiX reJIOB 111 o.uiJoi o 11 101 o )Ke o6pa3ua 

3 HaLJeiiiHI C1 pa3Hbie, B 33BVICHMOCTH OT IIa'IaJibiiOI ·o I<OJIMLICC tBa MPI ! K, LICM MCHbUJe C1, 1 CM 

6onbuJe 6biJlO MPHK HCCJJe,nyeMoro re1-1a. CpaBHHBa51 C 1 HCCJlC}lyer-.IbTX rc11oB co 3H3LJeiiH5!Mli C 
« reHOB LlOM3WllerO X0351HCTB3» (reii013, KOTOpb!e C"ra6HJlbliO 3KTVIBHO Tp3HC1<p116Hp)"10TC51 130 BCe.X 

TI1113X I<JleTOK) MO)J<l-10 onpenenHTb OTHOCI1TeJ1bl-lb!H ypoBe!Ib 3KCnpeCCHI1 HCCJle[lyeMOrO reBa. 

KpHBbie aMnmiCpHKaUHH Tpex re1-1os A, B VI C, a TaK)Ke 11x Ct noKa3aHbi 11a pHCYIIKe. I1p11 

')TO:vl Ja envii-IHUY npHHHMai-oT yposeHb JJ<cn p ecom re1-1a noMaW Jiero X0351HCTBa. 

Komo~'lecreo 

cpparMeHTa .QHK 

r-----------------------------------------------------------------~ 

reH A 

feH C 

reH B 

C~ CB _...._ ___ _ noporoeoe 3Ha'leHI'!e 

nopR~KOBbiH HOMep 1.111Kna nL.lP 



3anauue 3.1. )J,JlH npoBeJleHYIH o6paTHoi1 TpaHcKpunu,HI1 TOJlbKO ua ocHose HPHK ( rre rlcno111,1)'5I 

pPHK YIJH1 .upyme PHK) MO)KHO 3a)J,aTb cneiJ,YICpH'-IHOCTb CB513bll3ami5I penepTa3bi npH noMOWIJ 

OJlHfOIIYI<JlCOTH)J,HOrO npai1Mepa, HMeJOutero B COCTaBe TOJlbKO 3TO a30THCTOe OCHOBaHHe. 

Ha30BHTe ero. 

~ 
0TBCT: ------ ( 1 6aJJJI) 

3a)J,aiiiiC 3.2. npe)!<)J,e LfeM npHCTynaTb K BblllOJilleliHIO 3a)J,a JJH51, llO.UyMaHTe J<aJ<a51 cjJOpMyJia 

JIYLfUJe BCCro OllHCbiBaeT 3aBHCHMOCTb KOHUellTpaU,Y!Y! llj)OllYKTOB nup (A) OT HOMepa UllKJia (/), 

CCJIY! Ao- KOHUei-ITpaUH51 )J,HJ< B npo6c Ll,O HaLJaJia peaKU,HH. 

A=A0 xt; A=A0 x2t; A=A0 xt 2 ; A=A0 xlog 2 t 
Q 

)],n51 rc1-1a .uoMawHero xo35IHCTBa C 11 Hccne.uyeMbJX reJ-IO B A 11 B MeTonoM PT-nUP 6bJJI JI3MepeH 

ypOBCHb 3KCnpeCCHH B o6pa3U,aX KpOBH OT Tpex !lali,HCHTOB, pe3)'JibTaTbl B BH)J,e 3Ha4CJIHif yp013H5l 

3I<enpeccm-r noi<a3allhl B Ta6nm.J,e. 

3anoJIHHTe Ta6JIHUY 3Ha .. IeHH.51MH C1 .umt ret-lOB A Yl B, a Taroi<e cpe)J,I-IHM11 3Ha4eHl151MH ypOBll51 

Jl<Cflj)CCCHH, 3aflHCbll3351 HX B BH)J,C l..!_CC51TH4HOM ll,p06H C O.UHHI\1 311 3KOM IIOCJIC 33ri51TOi1 . 

Pa3HHUY C1 B 1 ILHKJI CLJHTaihe KaK pa3riHllY B yposHe 'JKC rrpeccrrir B 2 p:.na (8 6a.1!IOB) . 

0aUIICIIT 1 0aUHCI-IT 2 fiaUHCHT 3 CpenHee ma'-!CHne 

ypOBIHI 'JI.:CIIpCCCIIII 

Ct ypOBCHh Ct ypOBCIIb Ct ypOBCIIh JlJUI Tpcx 

JI\:CllJlCCCHH JI\:cnpeccwu JJ\:CHpeccnu nat{IICIITOB 

reH A ~~~ 0,5 0,35 0,71 .Q)~ t)l~ 

reuB ~,\\ 0,25 0,18 0,13 ~ C))~ 
reu c 17,5 1,0 19,5 1,0 !8,5 1,0 l ,0 

3a)J,aune 3.3. HaH60Jib WHK ypoBellb JKcnpeccHH H3 I' CIIOB A, B 11 C xnpaKTepeH 1~JI 51 re m\ ... 

0TBeT: _L ( J 6aJIJJ) 

BHMMAHHE! 
Bee OTBCTbi JaiieciiTC B JII1CT OTBETOB! 



Jthoro 6arrnon: 

Jl i1CT OTBETOB 

Ha JaLI,atntst TcopeTtfl-tectwro Typa peniOHaJihHoro JTana XXXVII 
BcepoccHHCIWH OJJ IIMnHaLI,hl UJIWJJhiHIIWB no 6HOJJ OrHH. 2020-21 y ~t . roLI,. 11 KJJ acc 

fEHETHKAH6HOMH$0PMATHKA BAPMAHT 1 

3 aLI,atme 1. [6 6aJJJJOBj 

YKallmTe: ] II CTa p T- IWil,OH 

KoJm4eCTBO aMHHOKHCJIOTHhtX ocTaTtWB (no 2 
\~ 6aJJJJa) -t 

3apull MOJI CI\:y .fl hl npH pH=7.0 ( 110 1 6aJIJIY) 0 -
KomtLJCCTBO aMHHOKHCJIOTIIhtx ocTaTtWB c 5 apoMaTH4CCI\:HMH pawmaJJaMH (no 1 6aJJJJY) --

3 aLI,at·me 2.[4 6aJJJJa] 

YTBCPII\il,CI-IHC: 

E onee .UJlYIHHbiH non Yin en T H.U OI<a>KeTC51 e w e L(JlYII-IJ-Iee 

D OJlee KOpOTKH H ITOIIHnenTHL( OKa>KeTC51 e we I<Op04e 

Y 060HX KO.UH P YI{) W11 X n OCJie)J,O BaTCJlb iiOCTC ll OJ<a>I< CTC51 06l.UJ1 H CTO II-1< 01~0 11 

b 0 Jl bW351 l.J aCTb IT OCJle)J,OBaTeJlbH OCT I1 )lJ111 HHOrO IlOJ1 H ileiTT I1.[(8 OCT8 11 CTC51 6e3 

113Me i-I e i-II1H 

3aLI, aiiHC 3. [10 6aJJJIOB] 

3 a;uume 3.1. 0 T BCT : ~~PI'A'AI\ 

3 aLI,amie 3.2. (8 6arrnos). 

flaUHCHT J 

c, ypOBCHh 

JKCnpCCCHH 

(J 6aJL I) -

naunetn 2 

c, y pOBCHh 

J I\:CnpeCCIHI 

f eH A <t/b 0,5 - \1\% 0.35 _ 

feu n Y,~ 0,25 - ~~s 0,18 _ 

r'eH C 17,5 1,0 19,5 1,0 

3aLI, aiiHC 3.3. 0TBCT: ~ (1 6ann) t 

ll aUHCIIT 3 

c, y pOBCHh 

JKCnpeCCIIH 

0.7 1-

0,13 -
18,5 1,0 

211 CTapT-h:OLI,O l-1 

\\ 't 
() -

3 -r 
Bep1-1o Hen epu o 

X . 

X 
X 

f 

CpeLI,Hee J IIa 4 eHIIe 

y p OBH SI ) 1\:CfiiJCCCHII 

il,JHI T))CX 

nauneHTOB 

IJ,~ -t 
\J,~ + 

1,0 

r-r 
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JanaHnSI npainnt.tecKoro Typa pcniOIUlJlLHoro JTana XXXVII BccpoccnilcJ-:oil 
OJIIIMIIHaAbl WKO JlbllliKOB 110 OIIOJlOriiii. 2020-21 y'-t. nlf '- 11 ICiacc 

AI-JATOMH51 PACTEHHI1 Bapuallr 1 
Uenr, pa6oThJ: W3)'LICI!He aJiaTOMWICCKOI 'O cTpOCII1151 opr·a11n pacTCIIII5J. 

ncpe}J, Bai\111 mo6paii\CIIIIH IIOIICPC'-11101'0 
PaccMoTpHTe HX. Bt.IIJO.IIIIIITC JaHamrsi: 

5 

3 

l 11 

cpcJa o6r,cK'I OB (puc I, Jmc.2). 

-

6 
~~~-

puc./ puc.2 

~;;.....:.r.......;.,.:.,e::.- 1 
~~..,.:.:;.;;;:....__- 3 

1. 11cnOJlb3Y51 6yKBCIIIIbiC IWAbl (f\. - <ll) ycnUIOBliTC COOTBCTC rBIIC 'l('il\,lY 

amrroMH'ICCICIIMII cTpy•nypHhli\111 'l.lei\1eHTai\m opraHOB o6·r,c1.:·• on 11 II\ 

mnnaiii!Sii\111. (1 0 oa.rJ.floB) 

3a"l""~'e l '.~"1[ ;~pr; IJ ~]~]~-[~~~ ~~ J 
3allOnHI1Te 'Ja6J111U)' LUI51 ]J11C.2 

I ~ I ~ li I~ fJ; I ~ I; I i~ 



2. OnpenemiTe Tltn ny•-m:a OOl>Cina, •noopaiJ\CHHoro na puc. 1 . 'lannmiiTC, 

ncuO.IlbJYSI JWLJ,bl ooOJIIa'-JCIIHii (1 6a JJJ1) 

PHc.l THJJ nyYKa y o6·bei<Ta 11a pHcl __ ____,~=-:.___3\{ __ _ 

3. OnpcLJ,CJl HTC opntHbl paCTCHHH nJy'-l aCMbJ X BaMn o6·bcJnoB, •no6paii\CIIIIbiX 11a 

pnc.l H pnc.2. 3ammmTc, ncnoJJhJYSI IW!lbl o6oJHa'-JCHHil (no 0,5 = 1 6aJ1.'1). 

P11c.l Opra11 paCTeHH51 ~ ~ . 

PHc.2 OpraH pacTeHH51 _11\-==~--------

4. J1CCJlCLI, OBaTCJih 011.:pacn I cpe3, IIJ06pa1KCIIIIbiH 11a JliiC 1. <)>.riOpOL'liOl.(IIIIOi\1 B 

npncy-rcTBIIH JWIIUCJrrpupoBaiiiiOii commoii J>:uc lOThJ. YKai'"'' c J-:OUhl 

CTp)'Kf)'pllbiX 'WCMC II TOB CpCJa, IWTOJ1biC 01\:paCII.IliiCb IICIIO.Ih l~ ' C!\lbll\111 

pea1enmaMH (4 6aJlJla). 

OI<pacHnHcb cne.nyiDW,He aJiaTOMHYeCI<He CTpyinypbi __ 2..__,~""'---
) 

5. Bbi6CpHTC HJ IIJlC!lJl0/1\CilllbiX lf :306pa11\CIIIlli (p uc. 3), TC CTfJ)'IO'ypbl, IWTOIJblC 

BXOllSIT B COCTaB TJeallll, 0603Ha'-ICIIIIOH Ull~>pOH 4 na 113Y'-JaC:\-IOM cpC3C, 

11306paii\CHIIOM na pHc.l. nocTaBbTC Jllaie «X» npOTIIB BCJHIOI 0 OTBCTa. (2 6a!l.'1a) 

-- x~ CTp y tnypa 

I X 
2 

" .) 

4 

5 >< 
1 2 3 4 5 

Puc.3 

6. KatmMH u,n~>paMH o6oJna'-teua TI\:aHb, couepllmman JTH '''c cTpyl<T)'phl Ha cpc3e 

OO'LCJna, mo6pai1\CIIIl0f0 11 3 pwc.2? (2 ua JIJla ) 

0TBCT: \~ ~~ • 



flpWIOJICeHl/e} 

KO)J,hl AHATOMMlJECKHX CTPYKTYl) 01;1-,ETCTA 

A. 3nv1nepMa VJ JHi pY130JJ,epMa, HJlH VJX ocTaTKH 

G. nepHnepMa 

B. yrom<aBa51 KonneHXVJMa 

r. llJl3CTV!H4aTa5l KOJIJleHXV!M3 

,ll,. CKJlepeHXV!Ma 

E. KOpa 

)I( 3K30JJ,epMa 

3. Me3onepMa 

11. 3!-I)J,OJJ,epMa 

K. ueHTpaJihHhiH uMIIHHJJ,p 

Jl. nepvrum<Jl 

M. nyYKOI3hiH KaM6Mi:1 

H. Me)JmyLJKOBblH KaM6vli:1 

0. nepBH4I-l351 ~Jl03M3 

ll BTO]JH'-1Ha51 CpJ103Ma 

P. nepBVJLJIJa51 KCVJJleMa 

C. BTO]JV!4H351 KCVJJieMa 

T. ny6o-npcnecubrc (panHaJibHbre, napciJXl1Mbie) JJYLIH 

Y nponycr<J-Ihie KJleTKH. 

<P. IlOJlOCTb COCyJJ,a BTO]JH'·IHOH KCHJleMbl 

Twnbt ny'-ltWB 

I OTK]JbiTbiH KOJ1JlaTepanbHbJi1 fi]JOBO)J,5llll)1l';j 11)'40K 

II 33KpbiTblH COC)' )J,Y!CTO- BOJlOKH HCTbiH KOJ1Jl3TC]J3JlbH b!H Il YLJOK 

Ill OTK]JbiTbiH ll]JOBOJJ,51JJJ,V!H 6HKOJlJ13TepaJlbl-lblfi II YLIO I< 

IV PanHaJJbHbiH nyLIOK 

v KOJ--IUeHT]JHYeCKHH 11Y40K 

OpraH &ny~taeMoro o6·beJna 

VI 0o6er V!JlH ·ero BH)J,OV!3MeHeHH5l 

---
VII KopeHb 

Vlll JIHCT 

Knacc no~<:pb&ToceMeHHoro pacTeHHSI 

IX Q )J,I-1 O)J,OJlbi-1 ble 

X Ll,ByJJ,OJlbl-lble 



VlToro 6annoa: 

JIHCT OTBETOB 
na 3a11,annn npaiHII'-ICCKoro Typa penwHaJibHoro nana XXXVII BcepoccuilcKoif 

OJIMMmta11,bt rntWJJhJHIIWB no 6HOJIOfHH. 2020-21 Y'"~· ron. 11 KJiacc 

AHATOMMJI PACTEH11M BapHaHT 1 

1. (10 6aJIJIOB) 

3

ar:"~l~
6

;·"[:~Tn
14

1~ 5 1t 6 1 A 7

+ 1~ 8 1~9 1~0 k~~r 

2. JallllllJIITC, IIC110Jlb3YSJ IW11,bl 06031Hl'-ICIIMlt (1 6aJIJI) 

P11c.l T11n nyYKa y o6beKTa Ha pHc.l __ \'J _ ____ 1_ 

3. JamllliHTC, HC110Jlb3YH IW11,bl 0603JI3LJCIIHH (110 0,5 = 1 6aJIJ1). 

PHc. 1 OpraH paCTeHYt51 __ "4_ \_.c\ ________ . q 6r 
r-

PMc.2 OpraH pacTeHM51 __ '4_\\,___ _______ . ~ j 

4. Ytca/KMTC ICOLI.bi CTpytnypHhiX JJJCMCIITOB cpe·Ja, tWTOpbtc ot..:pacwmch 

HC110Jlh3YCMbiMII peaiHIIB3MH (4 6aJJJta). 

0I<pacMJJI1Cb cne.uyiOLUHe aHaTOMMLJecime CTPYI<TYPbi _\?.......,._,~ ........ .--!\ __ 
+'- ' 

J_ 
s. n OCT3BbTC 3H31C « X » llpOTHB BCpHOrO OTBCTa. (2 6 aJIJia ) 

.N'2 1 2 3 4 5 

Crpytnypa X X 

6. KaKHMH UHCj>paMH o6oJHa'-leHa TJcaHb ... (2 6aJIJia) 

{) 


