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3anamul TeopeniYCCIWI"O Typa pcruoua.JJ LHoro ')Tana XXXVII 

Bcepoccuiictww o.JJHMllHa/],bt HIIWJILHHKOB no 611oJlonm. 2020-21 y•t. I' OLl . 11 1wacc 

fEHETMKA116MOMH$OPMATHKA BAPM AHTl 

3ananne 1. 16 6aJlJlOB] )],11 51 pewemu1 n aiii--IOH 3a)laLIH B aM n oTpe6yeTC51 Ta6m1 u a 

reJ--Ien1LJCCI<oro Kona (eM. ITpHnmKeJ--IHe 1 ). 
Ha pHCYHI\:C HH/1\C npHBC/],Cl-13 CMbiCJlOBaSI flOCJlC/],OBaTCJlbi-IOCTb }J,HJ{, B nanpaBJlClllfH OT 

5' 1\0HQa I' 3' 1\0HQy. 
I I ' ( ~-

5' -ATCCI ATGGAATTGCGc'GCAT~GAC~G~GGAfCG~GA~TC,TTCTA*TTT,AAAGTAGj3" 

YKa/lmTe: lH CTapT -1\0LlOH 211 CTapT -1\0LlOH 

KonuqecTBO aMJHJOJ\HCJlOTHbJX ocTaTJ\OB (no 2 'H- /Lf $ II 
6aJlJla) 

3apnLJ. MOJJCI\YJJbl npu pH=7.0 (no 1 6a.rtny) 
----

Ko.rm•1ecTBO aMHHOKHCJIOTHbiX ocTaTt\OB c 

apoMaTH'ICCKHMH pammaJl3MH (110 1 6an.rty ) 

3a,IJ, aHHC 2.[4 6aJlJlaj B pC3YJlbT3TC IIHCepQI-IH, Ha fl0311QIIIO , OTMC'-ICI-II-IYIO 3H3KOM * 6bl.'1 

BCTpoen a,IJ,CHHH. Katme H3 yTBepli<LlCI-IHH o6 :noii MyT aQJHI nepHbl ? 

YTBCpii<D,CHHC Bepuo H eBepHo 

5 once )lJ111J--IHbiH flO J111flCflTI1Jl 0Ka)KCTC51 ClUC )lJl HI-IHCC v 
5 on ee I<OpOT KH K n on HnenTJ1 Jl OI<m i<CTC51 ClUC I<Op OLJ C v' 
Y o60HX KOJlHPYIOlUI1X fiOCJlC)lOBaTCJlbi-IOCTCH OI<a)KCTC51 0 6 1U11 H CTOfl- .; 
KO,Ll,OH 

50Jl bWa51 Y.aCTb nOCJlC,Ll,OBaTCJ!bHOCTI1 ,Ll,JI I-1!-IHOfO nommenTH)la 
v' 

OCTai!CTC51 6e3 113MCHCHI-1H 

n pwiO.J/Ce f-1 ue I 

I'eueTii'4eCKHil KOA (HPHI{) 

llepnoe HTopoe OCHOBaHHe TpeThe l 

OCHOB3HHC y n A r OCIIOBaH HC 
I 

¢ eH Cep THp U11c y 

y <lles Cep T11p Unc u 
Jle:H Cep - - A 
.IT eli Cep - TpH r I 

Jleif ITpo rue Ap r ~' 

IJ, 
Jleif llpo rue A p r u 
Jleif llpo r.n" Apr A 
Jlel% llpo r.nn A pr r 
I1.1le Tpe A cH Ccp y 

A 
I1ne Tpe A en Cep I~ 
J.o!JHl T po Jlnn i\jJ i" A 
Me•J' Tpc Jlu a Apr r 
BnJI A Jill A en fJJH y 

r Ba.n A na A en fJIM u 
BaJI A na rny r Jin A 
Ban i\Jw f JJ y r ;m r 



3a.a.anHc 3. [1 0 6aJIJIOB j 

OT1PE,U:EJIEHI1E YPOBIHJ :JK C HPECC J1 H I 'EIIOB METO,LI,OM PT-11lW 

McTOtJ. o6pan10il TpaHcKpimLJ,HH - II OJl HMepa:moii LJ,C II IIOil pcaiOUIII {PT-fJ UP) 

WHpOKO HC!lOJih3yeTC51 )ln51 OUeHKYI OT II OCHTeJibHO I~ 3 1<CnpeccYII1 I"CIIOB (1<0 1114CCTB3 ~1Pl IK O,JHOI 0 

reHa OTHOCHTCJibHO KOJIYJ4eCTsa M PH K npyroro re 1-1 a). 

B xone n epsoi:1 cTa.UHH PT-niJ,P npH II OMOLUH cj)epMeJ-rra o6paTuoi1 Tpa11CKpHnTa3bl 

(pesepTa3bi ) 11a ocHose pa3JII1 '-IH biX PHK nony'-la iOT 11x O.UHOIII1TeBble LUIK - KOni1H. B XOJlC 

BTO]JOM CTa)lHI1 npH llOMOLUH TCpMOCTa6HJJb i!Oll }J,I lK-nOJJYf1',JC]J33bl 11 ClleUliCj)I1'-ICCKI1X 

OJIHrOHYKJJeOTH)lOB - npai1Mep oB (3aTp aBOK )lJI 51 CH HTe3a )J,HK) ll]JOBO)l51T CHWre3 ru IK ,'J,JI51 

yseJJ H4e !-11151 KO JT I1 '-!eCTBa cj>p arMeHTOB onpe,neneHHbJX rei-lOB. f1porpaMM3 f1LJ,P COCTOI1T 113 

ll OBTOp5110 LU11XC51 U11KJI.OB, B XO,Ue KOTOpblX 11.UCT CI1 1-!TC3 )J,l-IK , Tal< '-ITO B KOHUC I<an<)lOrO UHI<Jla 

KOJl114ecTBO ,[(H K onpe,ueneHHoro re1-1a yBenH4 11BaeTc51 npl!MC]JHO B 2 pa3a no cpasHeHHI-0 c 

11 a4anoM :nora U HI<Jla . ITp11 3TOM B KoH u,e Ka)J<,Uoro u,HI<na 11,ueT onpe.uene1111e L<OJII1'-ICCTBa ,[(1 IK 
aHaJ1 11311pyeMOr O cj>p arMeHTa rel-13, MOMeHT, KOr,ua 3TO KOJII1'-ICCTBO .llOCTHraeT 33113!-II!OrO 

n o porosor o 3Ha4eHI15!, o6o3Ha 4 aiOT «C1». )J,m1 p a3HhiX reJ-IOB 113 onHoro H Taro )Kc o6pa1ua 

'!Ha4eHIHI C\ pa'3Hbie, B JanHCHMOCTII oT IIa'la.JlLI JOro KOJ11I'ICCTI3a MPI IK, 'ICM ICIIbWC C1. -rc:vt 

60JTbllle 6brno MPHK YJCcnerJ.YeMoro rcHa. CpaB II I113a5! Ct IICCJIC! \YCM brx rc rroB co 3ItaLICIIII5!MH C 
« f'e i-IOB ll0M3WI!ero X035!J1cTB3» (re i-l OB, KOTOjJble CTa6I1Jlbi-IO 3KT!IBI-IO T]J311CKpY16Hp)'IOTC51 BO BCCX 

n m ax KJJeToK) Mmi<Ho onpenenHTb OTHOCHTeJibHbJM yposeHb JKCHpeccHH 11ccnenyeMoro rc11a. 

K p 11Bble aMriJll1 cjJMKaU,I111 Tpex reHOB A, B 11 C, a T31()1(C HX c llOI<a3aiibl Ha pHC)'l!Ke. np11 

3TOM 33 CllHI-I HU)' ll]J111-1 11 MaiOT )' ]JOBCH b 3KC!lpeCCI111 reHa .UOMaWIICfO X035IMCTBa. 

I{Onl-1'ieCTBO 

cpparMeHra AHK 
~------------------------------------------------------------------~ 

reH A 

reH c 

reH B 

noporosoe 3Ha'ieHI-1e 

nopRAKOBbl~ HOMe p 1..\I-!Kna nLW 



3aL.lllHIIC 3.1. J{JT51 npoBe)leHH51 o6paTHOJ;i Tpa l-ICKpHll l(HH TOJi bKO 11 3 OCII OBC uPJJl( (He 11Cfl0Jlb3)"5l 

pPI--IK HJTH Ltp y rHc PIIK) MQ)KHO 1amnb C tJ e J( ~ICjlWIJIO CTh CIUt 'lh tBaHvl 51 peBepTaJ bl IIJ!ll IIOMOWH 

OJIJirOH YKJTeOTH)lHOfO npaHMepa, HMCI OWCI'O 13 COCTaBe TOJibKO :no aJ O H ICTOe OCHOBaH J1 e. 

H a3oBHTe ero . 

0TBCT: ~ (1 6ann) 

3aLJ,aHHC 3.2. Ope)K)le YeM np11CTynaTb I< 13blfl0Jli-Jelll110 33)laHHH , rJOflyMaHTe KaKa51 Cj)O!Jl\l YJTa 

JlyLtWe BCero OrTHCbiBaeT 3aB11CHMOCTb KOHUel-ITpaU1111 nponyKTOB OIJ,P (A) OT HOMepa Ul!KJTa (t), 

eCJTH Ao- KOHUei-JTpaUJUI )J,HK B npo6c )lO I-IaYaJia pcai<LJ.HH . 

A= A0 x t; LA= A0 x 2J A= A0 x log 2 t 

/].n51 re 1ra noMawHero X035J J1cTBa C H HccnenyeMbi X re ri oB A H B MCTOllOM PT-1 ll W 6bi .I I InMepel i 

yposeHb JKcnpeccHH B o6pa3uax KpOB I1 OT Tpex llaUHCIJTOB, pC3yii bT3Tbi B BIJ)le 3HaYCHHi1 ypom-151 

')J<Cnpecc vtH noJ<a3a l-lbl B Ta6Jniu,e. 

3anoiiHHTe Ta6JTHUY 3HaYeiiH51MH C1 nm1 reJ-IOB A 11 B. a TaioKe cpenHHM H 3J-JaLJeiiH51MI1 yponH5I 

3I<C npeCCHI1, 33 f111CbiB351 HX B BH)lC )lCC5JTJ1LI HOH Jlp06 H C O)ll-IHM 31!ai<OM rTOCJTe 33f15JTOJ1 . 

Pa3H HUY C1 B I UHKJI CYHTaHTe Kai< pa31-muy B yposHe )KCnpeccHH B 2 pa3a (8 6a.'lJTOB). 

fial.I,HCI-IT 1 fiaUJICIIT 2 naiUICIIT 3 CpeLJ.uee JHa"'CHHC 

ypOBHH ')KCII (JCCClill 
c, ypoBeHh c, yponeHh c, y poBeHb LJ.JHI Tpex 

JI.:cnpccclut JI.:cnpeccnH Jt.:cnpeccuu nau.ueHTOB 

fen A \ ~ <) 0,5 \~ .\ 0,35 \'1- ' 0,71 ~ 0) 
I I 

feu B \S/ 0,25 t '• \ \ ' \ 
OJ 8 \'\ -~ 0. I 3 ~ 02. 

I 

feH C 17,5 1,0 19,5 1,0 18,5 1,0 LO 

3aLJ,a tnte 3.3. HaH60JibWHH y poseHb 3KC 11peccHH H3 !'eHOB A, B 11 C xapai<TcpeH )lJ15I re11a ... 

0TBCT: C ( I 6ann) 

BHJJMAH.HE! 
Bee OTBeTht JanecnTe B JH1CT OTBETOB! 



VIToro 6aJJIIoB: 

JIMCT OTBETOB 

1-1a 3a,a,amm TeopeTHt.tecJwro Typa peniOHaJJbiJOro JTana XXXVII 
Bcepoccuuc•wu oJmMnHa)J.bi llliWJibHiflWB no 6uoJIOrmt. 2020-21 yt.t. ro)J.. 11 1wacc 

fEHETMKA II 6110HH<l>OPMATHKA BAPHAHTl 

3a,a,atme 1. [6 6aJJJJOB] 

YKaiKHTe: 1 U CTapT-IW,il,OII 

KomP1CCTBO aMIIHOKIICJJOTHbtX ocTancon (no 2 
\\A_ -+ 6aJ1J ta) 

3apn.u MOJICKYJibt npt·l pH=7.0 (no 1 6aJIJIY) 
0 --

Kom•••ccTBO aMHHOI~IICJIOTHbiX ocTaTJWB c 
~ apoMaTH4CCKHMH pa.um~aJiaMH (no l 6aJIJIY) -

3a.uatme 2.14 6aJIJiaj 

YTnepJimeHuc: 

5oJJee ,UIIYIHHblH !lOJIYI!leTITY! ,U OKa)KeTC51 ew:e ,nmuu-ree 

50Jiee KOpOTKI1 I1 llOIIVITICriTH,il, 0Ka)I<CTC5I CU(C I<OpOLie 

Y 060VIX KO,UHpyiDW:YIX llOCJJC,UOBaTCJJbHOCTCM OKmi<eTC5l 06W:I1I1 C'!Oll -KOJ-lOll 

50JJ bWa51 YaCTb !lOCJJe,UOBaTeJJbHOCTY! ,UJJYIHHOfO llOJJY!!leTITVI,Ua OCTaHeTC5I 6e3 

113Mei-Iei!HH 

3a.uaHMe3. [10 6a IJIOB] 

Ja,UallliC 3.1. 0TBCT: ~ 

3a.uauue 3.2. (8 6aJIIIOB). 

llaLJ,HCHT 1 

c1 ypOBCIIh 

:mcnpeccn11 

( 1 6aJIII) 

IlaLJ,HCIIT 2 

Ct ypOBCIIh 

')JCCfl pCCCIIII 

fen A \~~ 0,5 - \ ~ ,\ 0,35 -

feH B ~~~ 0,25 - \to0 0,18 -

feu C 17,5 1,0 19,5 1,0 

3aJlaHHC 3.3. 0TBeT: _l_ ( I 6culJl) i 

Ilau,ueHT 3 

cl ypOBCHb 

·H.:cu pccc 1111 

\'i ~ 0)1 -
I 

\1..\,'1 0,13-

18,5 1,0 

211 Cl apT-"0.10H 

~\ -+ 
0 -

s -
BepHo Hcnep11o 

v 
y 

J 

J 

Cpe.uHee JHat.temtc 

y pon11n 11~cnpeccnu 

,il,JHI TflCX 

JlaiUICH"I OB 

OS" 
I -t 

~l -+ 
LO 
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b\1- \? 
3aJtamHI npahTJJYcctwro Typa penwJJa.JtLIIOt o 'JTatta XXXVII Bccpoccnilch:oil 

o JIIII\lllllaAbi WIWJihllliKOB 110 6IIOJIOI'Illl. 2020-21 )'4. fOJl. II 1-:.ucc 

AHATOMI151 PACTEH11ft Bapmmr 1 
Ue.flb pa60Tbi: kf 'lY4CHI~e ai-IaTOMHlfeci<oro crpoeJIII51 opn111a pacTCIIII51. 

ncpc;~ BaM II Ino6paih:CIIIUI llOllCpC'IIIOI 0 
PaccMoTpHTC ux. B~>mo.rmuTc '3aAallmi: 

5 

. .. ~ · .. 
' . 

: '/" / ' ' I ., J • I 
' "' I I .. -.. "' . ~ 

l 11 

puc.] 

CJH'l ll ODM' I'IOB (puc!, p11c.l). 

puc.2 

1. McnoJihJyn 6y~<:neiiHhiC KOLI.hl (A - <D) ycnlliOBHTe cooTBCl n Bill' 'Ic/Ix.J.~ · 

auaTOM114CCKII~III cTpyK rypllhll\111 J.Jc .,Jcln a~m opntiiOB ofi hCI.: 1 OB 11 II'\ 

mnB:uuuiMtJ. (10 Ga.L'IOB) 

3

·,r::1Tl7"T'
1

~" T1

4 

1 

5 

1

, 6 

1 

7_

1 

8 

1 

9 

1

10 Ill 
3aJIOJIHY!Te T86JIIIU)' )ln51 p11C.2 

I \l I : I 

3 

I ; 6 I \16 I ~: I r: I 
9 

I 



6\\ - \? 
2. Onpenemne Tim ny-'ma o61>e1na, HJo6paiKeJmoro ua pHc. 1 . 3amumJTe, 

HCHOJibJYH KOllbl o60JII3'1CIIIIi1 (1 fia JJ.fl) 

P11c.J T11n nyYI<a y o6beKTa Ha p11c I _______ _ 

3. OnpeneJIHTe opraHhl pacTCHHH uJy'laCMblX naMH o6bcinon, HJo6pa1KCHHhJX ua 

(JIIC.l 1i (JIIC.2. JanHWHTC, HCHOJ1b3Y51 IWLlbl OfiOJIIa'ICIIHiJ (110 0,5 = 1 fiaJIJI). 

P11c.l OpraH paCTeHH51 _ __________ _ 

PHc.2 OpraH pacTel-11151 ___________ _ 

..f. J1CCJICllOBaTC lh OICJll:lCII I C(JCJ, 11306pa1KCHHbiJi 11a puc 1. ~JJIO(JOrJIIOUIIIIOM B 

upucyTcTBIIII IWI-IUCI-ITpnponauuoll coJinnoH IHICJIOTbi. YKaJKuTe KOllhl 

CTpylCTY(JIIbiX JJICMCIITOB cpeJa, IWTOpblC OH:paCIIJIIICb HCHOJibJYCMbiMII 

pea1nnnaMH (4 6aJIJia). 

0KpaCYJJ1J.1Cb CJleLI,yl-GW,He 3113TOMHYeCKHe CT]JYKTY ]Jbl _____ _ 

5. 8hlfiCpHTC HJ ll(JCllJI0/1\CIIHbiX HJOfipaii\CIIHli (puc. 3), TC CT(J)'ICT)'(Jbl, IWTOJlbiC 

BX0Ll51T B COCTaB TIC311H, OfiOJI-I3lJCIIIIOH Ull~l(JOH 4 11a 113)''13C\101\1 cpeJc, 

HJ06paii\CHHOM na pucJ. flocTaBhTC 31-131C «X>> llpOTIIB BCJJIIOI' O OTBCTa. (2 6aJIJia) 

.N'!! CTpy•nypa 

I 

2 

" .) 

4 

5 

1 2 3 4 5 

Puc.J 

6. KaimMn UH<}>paMn o6oJHa'JCHa TimHh, concpilHlllllHI "lTII '"e cTpyK• ypbl Hil cpcJe 

ofi-heJna, wJo6paJKeHHoro ua puc.2? (2 6aJIJia) 

0TBCT: --------



~\\ - \~ 
flpii.IO .HCI!HIIt!} 

KO.[I,bl AHATOM114.ECK11X CTPYKTYP OG'bEKTA 

A. 3llH)lepMa HJIH pH3o.uepMa, HJIH HX ocTaTKH 

Ii. nepH.uepMa 

B. yronKoBa51 KOJIJieHXHMa 

r. nJiaCTI1H'laTa51 KOJIJieHXHMa 

.[I,. CI<JiepeHXHMa 

E. Kopa 

)I( 3K3o.uepMa 

3. Me3o.uepMa 

11. 3!-l)lO.UepMa 

K. ueHTpanbHbrii UHIIHH.Up 

Jl. nepMUHKJI 

M. nyLII<OBbJH KaM6Hi1 

H. Me)J<ny'-IKOBbJH KaM6Hii 

0. nepBI14Ha51 cjJJI03Ma 

fl BTOp114Ha51 cjJJI03Ma 

P. nepBH'-!Ha51 KCHJieMa 

C. BTOpW-JHa51 KCI1JieMa 

T. ny6o-.upeBecH hie (pa.u11an bHbJe, uapeHxHMbie) nyLJH 

Y rrporrycr<HbJe r<neTr<l1. 

({), llOJIOCTb cocy.ua 13TOpHLJJJOH J<CHJieMbl 

THnhi nY'uwn 

/r OTKpb!Tblii J<OJIJiaTepanbllblH npOBO)l5lllJ,I1H rryLJOK 

11 3aKpb!Tb!H COCY.UHCTO-BOJIOKHHCTblii J<OJlJiaTepaJibl-JblH ny40K 

ln OTI<pb!Tb!H npOBO)l5lllJ,I1H 6HKOJIJiaTepaJ1bl-lbiH nyLJOK 

IV Pa.uHanbHbiH rry'-loK 

v I<OHUeHTpH4eCJ(I1H nyLIOI< 

OpraH •nyqaeMoro o6beina 

VI Do6er HJJH ero BH)lOH3MeHeHH51 

VII KopeHb 

VIII JU1CT 

Knacc noKphnoceMeHHoro pacTCIIIHI 

IX 0)li-JO)lOJI bl-lble 

X .D,sy .uonbH bie 



V!Toro 6annoB: 11~ 
JIMCT OTBETOB 

Ba Ja.uaBHfl npai>:TII<JCCIWro Typa pernoBaJihi-IOro :nan a XXXV II BcepoccnifcKoll 

OJIHMmla,[J;bl lllKOJibllliiWB flO 6HOJIOfiUI. 2020-21 )'Lf. fOLJ; . 11 1\:Ji aCC 

AHATOMJ151 PACTEHI1H BapHa nT 1 
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2. 3alll1lllHTe, HCfiOJihJ)'fl IW,[J;hl OfiOJHa<JCIIIIll (1 6aJIJI) 

PHc.l T Hn nyYKa y o6oeKTa Ha pHc.l ---=}[:::..._ ___ _ 

3. 3annrnnTe, IICnOJibJ)'fl KO!l. hl o6o·ma '-ICIIHi1 ( 11 0 0,5 = 1 6a.11.11). 
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4. Y1.:aJKHTC IW/l. hl erpyKT)'flllhiX J ICMCIITOB cpe·Ja, IWTO fl hiC oKpa c ll .l liC h 

IICfiOJihJ)'CMbiMH peai.:THB3MH (4 6aJI .rt a). 
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s. n OCT3BhTC 31131( « X » npOTHB BepHOfO OTBCTa. (2 6 a JIJi a ) 
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6. KaKIIMH u,wcl)paMH o6oJIIa'-1Clla nmuh .. . (2 6aJlJi a) 
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3a,uaHJUI TeopeTnqecKoro rypa peruoHaJJbHoro :nana XXXVII BcepoccuucKou OJIHMnua.D,bi 

mKOJibHHKOB no 6uoJJonm. 2020-21 Y'~· roA. 11 KJJacc 

MMKPO liM OJI 0 riDI BAP.HAHT 1 

illKOIIhHI1KH 113 MHKp06HOIIOfH'-!eCKOfO Kpy)I<I<a peWHIIH DOJIY'IHTh OCBe)l<CUO!.UI1H HanHTOK C 

np11MeHeHHeM neKapcimx .upmK)l<ei1 (Saccharomyces cererisiae ). 113 no.up~HhiX cpe.ucTB OHH 

Dp11fOTOB11IIH 011TaTeiibH)'lO cpe.D,y C riilOK030H (5MM) B KaYeCTBe e.D,HHCTBeHHOfO HCTO YHHI<a 

yriiepo.ua H 3HeprHH. ~p0)K)I<J1 DOCile OOCeBa KYIIhTHBHpOB8IIH B Te'-!eHHC 5 cyTOK, K8)1(;:(hiH .D,eHb 

H3MepiDI ODTI1'leCK)'lO IIIIOTI-IOCTh (MYTHOCTb) KYIIhTyph!. fiOCKOIIhKY Dp11WII0Ch HCDOIIb30BaTb 

DO.D,pyciHyiO annapaTypy, TO CIIO)I<HO CK838Th, Dp011CXO)J,HIIO IIH KYIIhTHBHpOBaHHe B a::>po6HOM 

pe)lmMe HIIH a aHa3po6HoM. B noiiyYeHHOM a 11Tore HanHTKe eme ocTasanocb 0,4 r / II miOK03bi. 

l.J.T06bl He HCIIhiTbiBaTb Ha ce6e IIOTeHU,HaJihHO He6e300aCIIhiH HaiiHTOK, WKOIIhHHKH peWHJIH 

paCCYHTaTh, KaKHe npO.D,yKThl 11 B KaKOM KOJIH'leCTBe MOfJIH OO~BHThC~ B pe3yiihTaTe 

3HepreTH'-!eCKoro MeTa6onH3Ma .upo)loi<ei1 c y1.JeToM pe)lmMa KYIIhTHBHposaHH.H . 

flopHJJ.OK BblllOJIHeHHH pa60Tbi: 

1) flOCTpOHTe KaJIH6pOB0'-IHY10 I<pHByJO, HC00Jih3YSI 3apaiiee IIOIIYYCHHYJO WKOIIhHI1KaMH 

Ta6mruy 1. 
/Jflfl nocmpoeHUJI. ucnonbJyume zpapuK e n.J ua 6;zauJ<e omeemoe ( 3 6an,w). 
2) C IIOMOJ.UhlO KaJIH6pOBO'-!HOH KpHBOH onpe.D,eJIHTe 'IHCJieHHOCTh KIIeTOK B MJI KYIIbrypbl B 

p83Hhre MOMeHTbi oT6opa npo6. 3KcnepHMeHTMbHhie .uaHHhie npHBe,UeHhi B Ta6mrue 2. CTepHIIhHaSI 

Cpena 11MeeT ODTHT.JeCKYIO TIJ10THOCTb 0,}, I<OTOpaJI IIC MCii.RJJaCb B XO)J,e 3KCn epHMeH"ra. 

PeJyJtbmambl .wo:JICIIO rmecmu a ma6.7u1,fy 2 11a :Jmou cmpaHUf1e (He npoeepRemcfl). 
3) DocTpOHTe KpHBYlO pacTa KYJibTYPhl, OTIIO)I(HB Ha OCI1 a6CU,I1CC BpCM51 , a Ha OCI1 Op.UHHaT 

YHCIIeHHOCTb KIIeTOK B Mil KYIIbTyph!. 

/Jnfl nocmpoeHUJI. ucnoflb3yume zpapuK e n. 2 11a 6JWHKe omeemoe ( 3 6cUL:w ; 
4) Onpe.uenHTe yyacTOK c HaH6onee HHTeHCHBHhiM pocTOM a TeYeHHe cyroK 11 , upe.unoiiaraSI 

IIHHeHHhiH xapaKTep pOCTa, paCCt.:IHTaHTe )lJI5I Hero BpeMR Y.UBOeHI1SI KJieTOK ('-1). 
PeJynbmam y KG:J!Cume 6 n.3 11a 6JIG11Ke om6emoe (2 6an;w) . 
5) Onpe.D,eiiHTe 6HOMaccy BhlpOCWHX KIIeTOK .ll,pO)I()I(CH Ha MO 1CHT OKOHYaHH5l. 

K)'IIbTI1BHpOBaHH5l. B O)J,HOM IIHipe cpe.D,bl. Bee O.J,HOH KJieTKH COCTaBJI5IeT 10·12
r . 

PeJynbmam yKa:J!Cume 6 n. 4 11a 6;za11Ke omeemoe (2 6aJZna). 
6) Y YHTblBaSI, 'ITO Ha C npHXO)J,HTC.SI OKOIIO 50% cyxoro sec a KIIeTOK .UpO)I<)I(eH (KOTOpbiH 

COCTaBJI5ICT 20% OT o6mei1 , T.e. CblpOH MaCCbi), onpe,UeJIHTe, KaKOH % IIOTpe6neHHOH .D,p0)1{)1{aMI1 

fiilOK03bl 6biii 113paCXO)lOBaH Ha KOHCTpyKTHBHbiM o6MeH. 

B paMKax 3a.D,a'IH .D,OIIYCTHMO CYHTaTb, YTO C fiiiOK03bl IIOIIHOCTblO BKIIIOLJaeTC.SI B 

KOHCipYKTHBHbiH 06MeH (6e3 DOTepb). 

PeJynbmam yKa:Jicume e n. 5 Ha 6JLGHKe omeemoe (2 6anna). 
7) Onpe~eJmre, KaKHe ocHoBHble npo.uyKTbl 3HepreTwiecKoro o6MeHa u B KaKHX 

I<OIIHYeCTBax (r/ II) 6biiii1 o6p83osaHbi .upo)IOKaMI1 B xo.ne KYIIbTI1BHposaHH.SI. B ycn OBH51X )1amwro 

3 I<CnepHMeHTa npH3HaKOM a3p06HOfO poCTa )lpO)I()I<eH }{BJI.SieTCSI MaKCI1MaJibHOC BperMl. Y.UBOeUH5l., HC 

npeBbiWaJOI.Uee 8 'I. 
Pe3y!lbmam (c m04NOCmbJO 00 oeyx 31/QKO(J nocne 3Qrl.flmou) YKG:J/CUme (3 n. 6 fiG 6.'1GHKe 

omeemoe (8 6annoe). 

Ta611uu,a 1. Ta6ma{a 2. 
Onmurtecl<.aR n11omnocmb cycneuJuu Onmurtecl<.aR nllomnocm& K)Jl t&mypbt dpoJJcmeii, 

d pau,uu 1pOJICJJCeU paJ/lU'lHOU I<OHU;ellm d U3MepR8UlaJICR 8 xo e K)Jll&muoupooaHUJL 

Kom~einpaQHH, MJIH on BpeMH on l..J.HCJIO KJICTOK, 

KJJeTOKJMJI KyJJbTHBHpOBaHHH, MJill KJICTOWMJI 

)0 0,2 ~. 

100 0,4 0 (noceB) 0,3 '0 *~ 
200 0,8 24 0,35 6J ~ ~i~ 

48 0.5 \00 l"l-ti 
72 0.6 i~S" 15 0 
% 0.65 \':Jl) ,, 2.\'i 
120 0.7 \G'O ltb 



V1Toro 6aJTilOB: Jl!Ht!Jp l2 \ l - ~? 

JUICT OTBETOB 
na Ja)laHHH TcopeTwlfecKoro Typa pcJ' uomlJihHOro :nana XXXVJI Bccpoccui:tcH.:ofi OJiliMllHa)lhi 

Illl\:OJihiiHIWB no 6HOJIOfliH. 2020-21 yq. rO)J.. 11 KJiaCC 

MHKPOiiHOJlOflUI 

1. Karm:6poBOLJHa51 Kpv!Ba51 (3 6aJT.na) 
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2. KRJ.t.Ba5! pacTa (3 6anna) 
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BAPI1AHT 1 
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3. BpeMJI Y.D.Boemur KncToK: 111ff '(o <J (2 6.) 4. EHuMacca BblpucwHx KJieToK: ~ 0\S r (2 6.) 

5. ~OJUI noTpe6nCHI-IO~ rn!OK03bl, 113pai:XOllOI3alJJJOI1 IIU 1\0TICTpyKTHBHbJM o6MeH: -~% (2 6.) () 

6. Dpo,uyKTbi :mepreTw:IecKoro o6MeHa 

DpOJlYKT: t~ HrOII (2 6.) <__ Konw:IeCTBO: r /n (2 6.) 0 

Dpo.n.yKT: (j(}~ c2 6.) L KoJJl1 <JeCTuo: r/J r (2 6.) c 


