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3a;Iannsr npaKTII'tecKoro rypa pernouaJJbHOro ::nana XXXVII BcepoccniicKoii 
onnMnnaJlbi WKOJJbiiHKOB no 6nononm. 2020-21 Y'"~· ro)l. 11 KJlacc 

AHATOMlUl PACTEHHH BapnauT 1 
UMb pa6oTbt: H3~eHHe aHaTOMJifliecKoro cTpoeHwl opraHa pacTeHJHI. 

Tiepe.ll BaMu nJo6pa:~KeliHH nonepe'"II-tOro 
PaccMoTpHTC nx. BhlnoJJHuTe JalJ,aunsr: 

cpe1a o6neKTOB (pncl, pnc.2). 

5 

2 11 

puc.] puc.2 

1. J1cnOJJb3)'H 6yKBCHUbiC KO)lbl (A - <D) )'CT3UOBitTC COOTBCTCTBHe MC~)' 

altaTOMH'"ICCKltMif CTpyKrypnbll\111 3J1CMCiiT3l\1H opraHOB 06bCKTOB If lfX 
H3383111fHMif. (10 6aJ1JJOB) 
3an 6 OnHHTC Ta ni-!l.l,\1 )ln~ pHC. 

1 2 3 4 5 6 7 8 9 10 11 

' () It t ,r ~ ' (\) J ... 

8 9 



2. OnpeJlCJIHTC Tnn ny i.JKa o6'beKTa, HJo6paiKeuuoro ua puc. 1 . 3anuwuTe, 

HCUOJlbJYH KO.!lbl 0603H31.JCHUH (1 6aJJJ1) 

PHc. l THn ~JKa y o6beKTa Ha pHc l _ \.;_V ____ _ 

3. OnpeJieJJitTe opr aHbl pacTcnuii HJy•JaeMMX saMn o6'beKTOB, HJo6paiKeHHbiX na 

pnc.l 11 ptic.2. 3annwuTe, ttcnoJib yH KOJlbl o6oJna'leunif (no 0,5 = 1 6aJIJ1). 

PHc. l OpraH pacTelmst --"\/=-~...__ _______ _ 

PHc.2 OpraH pacTeHHJI _V"""'t'"'"l ____ ____ _ 

4. HccJie.aosaTeJIL oKpacHJI cpe3, uJo6paiKeHnhlii ua pnc 1. <Pn oporJJIOQHHOM B 
npttcyTCTBifll KOIIQC11Tpllp083HHOH COJlHIIOH KlfC.fiOTbl. YKaiKUTe KO.!lbl 
CTpyKrypHbiX 3J1CMCHT0.8 cpe3a, KOTOpble OKpacHJlHCb HCIIOJlbJYCMblMif 
peaKTHBS!\tH (4 6aJJJia). 

0 KpacHJII1Cb CllellyJo uu-te aHaTOMH I.feCKHe CTPYKTYPhl -'~""''---'~'---"C'-!A_, 

5. BM6epnTe 113 npeli.JlOiKCHHLIX HJ06paiKenui.f (puc. 3), Te CTPYKTYPLI, KOTOphle 
BXOJJ.HT 8 COCT88 TK3tllf, o60JHa•teHHOH Qn<Ppoii 4 113 lf3YI.J3CMOM cproe, 
lt306pa)KCJIHOM 113 pHC.l. flocT38bTe 3U3K <<X» npOTJIB Bepuoro OTBCTa. (2 6aJIJ18) 

2 

3 

4 
X 

5 

1 2 4 5 

Puc.3 

6. KaKHMif uu<PpaMu o6oJHai.Jena TKattL, co.aepiKawan 3Tn iKe cTpy tn)'pbi na cpeJe 
o6'beKTa, uJo6paiKeunoro ua puc.2? (2 6aJIJJa) 

0TBCT! ....::.~b..._'S..&.-._ __ _ 



llpUllOJJceuue 1 

KO hi AHA TOMifliECKHX CTPYKTYP OJi'hEKT A 

A. :mH,llepMa HJJH pH30.UepMa, HnJ-i HX OCT3TKH 

Ji. nepH.uepMa 

B. yronKoBa.ll KOnneHXHMa 

r. nnaCTHII48TIU1 KOJ1JJeHXHM8 

.ZJ:. CKnepeHXHMa 

E. Kopa 

)J( 3 K30.Il.epMa 

3. MeJonepMa 

H. 3H.Uo.uepMa 

K. ueHTpanbHblH UHJJHHAp 

Jl. nepHUHKn 

M. nyYKOBbJH KaM6HH 

H. Me>Kny"'KOBbtH KaM6HH 

0. nepBH4HruJ <Pno3Ma 

II BTopH4Hal1 <Pno3Ma 

P.nepBH4H3.11 KCHneMa 

C. BTOp11YH8JI KCHJleMa 

T. ny6o-.upeaecHbJe (paAHaJJbHbte napeHXHMbte) JI)"HI 

Y nponycKJJbie KneTKH. 

<J>. nOJlOCTb cocy.ua BTOpHYHOH KCHJleMbl 

THflblllYI.fKOB 

I OTKpblTbJH KOJ1J18Tepa1IbHbiH npOBO,llRU~HH nyYOK 

II 38Kpb1TblH COCY.UHCTO-B JIOKHHCTbiH KOJlJJarepanbHblH ny"'OK 

III OTKpblTbJH npOBO,llSilli,HH 6HKOJ1J13TepaJibHbJJ:f nyYOK 

IV Pa,nHaJJbHhlH nyYOK 

v KOHUeHTpHYeCKHH flY"'OK 

Opran 113YI.facMoro OO'bCKTa 

VI no6er HJJH ero 811)].0113 1eHeH.IUI 

VII KOpeHb 

VIII JJI1CT 

K.Jiacc llOKpbiTOCCMCIHIOrO p aCTCHIISI 

IX OnHononbHble 

X )J.aynonbtible 



11Toro 6annos: ill11cpp o11 - ,g 
JIHCT OTBETOB 

Ha JaJJ.aHHH npaKTit'feCKoro rypa peruouant.noro JTana XXXVII BcepoccnncKoii 

OJ1HMnii8Jl.bl WKOJlbHiiKOB no 6JIOJ10fHH. 2020-21 y'f. fOJJ.. 11 KJ13CC 

AHA TO MIDI P ACTEllliJ1 BapnaHT 1 

1. (l 0 6annos) 

3an 6 OllHHTe Ta llHU,V ,ll.JHI pHC. 

1 2 3 4 5 6 7 8 9 10 

'!(,+ 'S t 'f r 11 6 Q f\ t b t--.J C? 
3anonHHTe Ta6nHu,y Jl.JUI p11c.2 

I ~ I ;f I ; I ; I : I ; I ; I ~ I ~
9 

I 
2. 3amtWHTe, IJCnOJlb3YH KOJJ.bl o603H3'1CHHH (1 6aJJJ1) 

P11c. I THn nyt-~Ka y o6'beKTa Ha p11c . l __ ...;..\ \}_:__ __ _ 

3. 3anHWHTe, IICnOJlb3YH KO,ll.bl o603H3'fCHIIii {no 0,5 = 1 6aJJJJ). 

P11c. I OpraH pacTeHH.l! _V_I ________ _ 

P11c.2 OpraH pacTeHH.l! _v_t_,_\ _______ _ 

11 

f- t 

4. YK3JKJITC KO,ll.hl CTpyKTypllblX 3J1CMCIITOB cpe3a, KOTOpbiC OKpaCJtJliiCb 

HCnOJlb3YCMbiMJI peaKTJI83MJI (4 6aJJJJa). 

0KpacHnHCb cne.Izyl()w.He aHaTOMHt.teCKHe CTPYKTypr,J J? ~t_f\ _ / 

5. flOCTaBbTC 3H3K <<X» npOTHB BepHOfO OTBCTa. (2 6aJJJJa) 

.N'!! 1 2 3 4 5 

CTpyKrypa 'x )( X. 

6. KaKJtMH uucJ>paMn o6oJuaqeua TKaHb ... (2 6anna) 

0TBeT: ---'-\""-l, ____ _ 
-r-

_/ 



3a.nauun TeopeTHttecKoro rypa penwuaJJbiiOro :nana XXXVII 
BcepOCCitHCKOH OJIIII\H1113Abl WKOJibHUKOB no 6tiOJJOrHif. 2020-21 ytt. fOA. 11 KJ13CC 

rEHETHKA n liHOHH<POPMA THKA BAPHAHT 1 

3a.nan ... e 1. [6 6aJJJJoo) .lJ.IuJ peweHJUI .naHHOH Ja.naYH BaM norpe6yeTcst Ta6nuua 

reHeTHl.JecKoro KO.ll,a (eM. pHJJO)KeHHe I). 
Ha pncynKe HlliKC npnoe.uena CMbtCJJOBaH nocJte.uooaTeJJbHOCTb )l.HK, B nanpaoJJCHHH oT 

5' KORUa K 3' KOJftzy. 

5'-ATCCTATGGAATIGCGCGCATGGACCGAGGACCGAGATTCTTCTA• TITAAAGTAG-3;, 
!>' A o ·1 rPI\T AU,Ll,'TT 1tPo \H L.U u, r TAL(,U, \t"t' W. TU,L.'T rr 4 TU. TAA tA A: I" A f'"'AAA fiT U,l\1l!, -

YKaiKnTe: Hi cTapT-KOAOH 2ii CTapT-KO.UOH 

KonnttecTBO aMHUOKitCJJOTHbiX ocTaTKOB (no 2 
y l 0 v~'WvJ_ A-~r (1.-l ~l.J.A/ I. 6aJJJJa) 

3apHA MOJJCKYJJbl npH pH=7.0 (no l 6aJJJJy) - -T 

KonuqecToo aMitnOKIICJJOTHbiX ocraTKOB c 

apOM3THlfCCKJ.tMil pa.ll,JtKaJI3Mif (no 1 6aJJJJy) 
\) ~ 

"?\{\<. ·. 5'- A. YW, Ll, VU_!/ AA: vy r Ll, r Lt, re; ~fA U,u, r A.r r N-i.LI. f.Ar A.~YL~JYU.. .. Y A"''fY'fjt ltA.r YA 
3a,uaHJte 2.(4 6aJJJJa) B pC3YJJbT3Te ltlfCCpUHH, Ha 0031tUHJO, OTMClfCiiHYJO 3H3KOM * 6bJJJ 

ocrpoen a.uenmt. KaKne H3 yToep~ermu o6 :noll M)'Tauun oepHbt? 

YTBCpiK,IlCif HC BcpHo HeoepHo 

Eonee .D.JJ HHHbiH nonunenTHJI. OKa)J{eT Sl eme .D.JJHHHee X 

Eonee KopoTKHH nonunenTH.ll. oKa)J{eTcSJ ew.e KopoYe >( 

Y o60HX KO)J.HpYJOW.HX nOCJIC.ll,OBaTeJlbHOCTCH OKaJKeTCJI 06W.HH CTOn-

KO.ll,OH x 
fionbwaR YaCTb nocne.noaaTeJJbHOCTH )J.JJHHHoro nommenTH.D.a 

OCTaHeTCSl 6e3 H3MCHeHHH 
X 

IIpWlOJ/ceuue I 

T Ali.JIHQA rEHETWIECKOrO KO)l.A 
l'llllllTH'UIC~Jtii I<Oll (HPJiK) 

I Ilcpuoc HTopoe ocuonaHIIe TpeTbe I 
ocnooanne y n A r OCIIOII&.BHe 

tl>en Cep Tup Uuc y 
! y ¢leu Cep THp Tl,uc u I 

Jie~ Ccp - - A 
Jle~ Cep - Tpu r -· 
JlcH Tipo fHC Apr y 

IJ, 
Jlefi Ilpo fHC Apr u 

I 
Jld1 Ilpo fnH Apr A 
JleA npo fnA Apr r 
I1.ne TpP AcH Cep y 

A H.r1e 1 pe A ca Cep u 
I MJJe Tpe Jlrra ApP A 

MeT Tpc Jlll3 Apr r 
I BM AJtn A en rnu y 

1' Bo..n Ann A en fJIU u, 
BnJJ AJia rJJy rnn A 
Ban A.'lll f;ry fJJU r -



3aJJ.a•me 3. [10 6aJIJJOB] 

OIIPE~JIEHHE Y.POBIDI3KCllPECCilll rEHOB METO)l;OM PT-ITUP 

MeTO.ll o6paTuoii Tpanctcpununn - noJIHMepaJuou uenuon peatcuuJt (PT -~P} 
WHpOKO HCOOJlb3YeTC.R .[(JlJI OtteHKH OTHOCHTeJibHOH 3KCnpeCCHH reHOB (KOJlW·JeCTBa 1PHK O.[(HOro 

reua OTHOCHTeJihHO KOJlHt.JecTsa MPHK .npyroro reHa). 

B xo.ne nepsoH CTa)J.HH PT-nUP npH noMOIUH <!JepMeHTa o6paTHO.H TPaHCKpHnTaJLI 

(pesepTa3b1) Ha ocHose pa3JIHYHbiX PHK nonyYaKlT HX O.llHOHHTeBhJe .l(HK - KonHH. B xo.ne 

BTOpOH CT3.[(HH npH ITOMOUJ,H TepMOCTafiHJlbHOH ,UHl{-nOmfMepa3bl H COeUH<f:>Hl.JeCKHX 

OJlHroHyKJieOTH.llOB - npaHMepos (3aTpaBOK .[(JUI CHHTe3a JJ:H.K) nposO,!VIT CHHTe3 ,[(HK .llJIJI 

yseJlHl.JeHHJl KOJJHYeCTBa c[JparMeHTOB onpe.neneHHbiX reHOB. f1porpa fMa fll(P COCTOHT H3 

nOBTOp.RKllUHXC.R UH.KJIOB, B XO.lle KOTOpbiX H.lleT CHHTe3 .[(HK, TilK l.JTO 8 KOHUe KIDK,Il,OfO UHKJla 

KOJJRLJecTso ,llHK onpe.D.eneHHoro reHa ysenHYHBaeTCJI npHMepuo s 2 pa3a no cpasHeHHJO c 

HaYa.JlOM 3T0f0 UHKJJa. f1pH 3TOM B KOHtte K3)f()J.Of0 UHKJla HJl,eT onpe,neneHHe KOJlHl.JecTBa )l,HK 

3H3JlH3HpyeMOf0 <j>parMeHTa reHa MOMeHT, KOf.£(3 3TO KOJlH~eCTBO .llOCTHraeT 33.llaHHOf0 

noporosoro 3HaLJeHlHI o6o3Hal.JatoT «C1». .[{n51 pa3HbJX reHaB H3 o.n.Horo H Toro )l(e o6pa3Ua 

3Hal.JeHHH Ct pa3HbJe, s JaBHCHMOCTH OT Hal.JaJJbHoro KOJ1H4ecTsa MPHK, YeM MeHbllle Ct. TeM 

6onr,rue 6btno MPHK Hccne.nyeMoro reHa. CpasHHBaJJ Ct Hccne.n.yeMhJX. reuos co 3Hal.JeHHSIMH C 1 

«reHOB JJ,OM3WHero X03.RiicTB3» (reHOB, KOTOpble CTa6HJ1bHO 3KTHBHO T}JaHCKpH6HpYKlTC.R BO BCeX 

nmax KJJeTOK) MO>KHO onpe.nemtTb OTHOCHTeJlbHblH yposeHb 3KCnpeCCM H HCCne.nyeMOfO reHa. 

KpHBbie aMnnH<j>HKauMH T}JeX reHaB A, B H C a TaJOKe HX Ct noKaJaHbJ Ha pHcyHKe. IlpH 

3TOM 33 e,lJ.HHHUY npHHHM31{)T ypoBeHb 3KCnpeCCHH reHa .ll.OM3WHero X0351HCTB3. 

KonH'iecreo 
cpparMeHTa AHK 

~------------------------------------------------~ 
reHA 

reH B 

noporoaoe 3Ha'ieHMe 

nop,..QKOBbiH HOMep LIHKila ni.(P 



3aAaHne 3.1. )J;m1 npose,neHtHI o6paTHOH Tp311CKpHm.JJ1H TOJJbKO Ha ocHose 11PHK (He 11 nonb3yH 

pPHK Hmt .npyme PHK) MO)f(HO 3a.LJ.aTb cneu.H<jH1lJHOCTb CBH3bJBaHHR pesepT33bl np11 noMow;H 

OJJHfOH KJJeOT11,llHOfO npaii 1epa 11 1e10w;ero B COCTaBe TOJlbKO 3TO 330THCTOe OCHOB3HifC. 

H330BI1Te ero. 

(I 6ann) 

3ru.auue 3.2. Ope)f(,lle YeM npHcTynaTb K swnonHeHHJO Ja,naHHH. no.nyMaiiTe KaKaR ¢opMyna 

IlYYWe BCero OnHCbJB8eT 33BHCHMOCTb KOHUeHTp8UHH npO!lyKTOB OuP (A) OT HOMepa UHKJJa (t) , 

ecmt Ao- KOHUeHTp3UJiH }J;HK B npo6e ,llO HaYana peaKUHH. 

A= A0 X t; A= Ao X zt; A= A0 X log 2 t 

)J;nH reHa .no 1awHero xo3HikTsa C H 11ccne.nyeMhlX reHos A 11 B MeTo,noM PT-OuP 6biJJ 113MepeH 

ypoBeHb 3KCnpeCCI1H B o6p33UaX KpOBH OT Tpex nau11eHTOB, pe3 JlbTaTbJ 8 B11,lle 3HaYeHHH ypOBHH 

3KCnpeCCHH nOK333Hbl B Ta6J111Ue. 

3anoJJHHT Ta6mtu 3HaYeHHHMH C1 .D.JJR reuos A 11 B, a TaK)f(e cpe,nHHMH 3HaYeHHHMH ypoBHH 

3KCnpeCCHH 33nHCbJBaJt HX B BI1)J.e ,D,eCHTHYHOH ,np0611 C OJlHHM 3H8KOM nocne 3anHTOH . 

Pa3HHU.Y C1 B I UHKJl CYHTaHTe KaK p33ti1Uzy B pOBHe 3KCnpeCCHH B 2 p33a (8 6aJJJJOB). 

llauueuT 1 IJaUHCIIT 2 llauneHT 3 Cpe,llHee 3Hal.fenue 

ypOBHH JKCnpeCCIIIt 
c, ypoBCHb c, ypoBCHb c, ypOBCHb .li.JIH Tpex 

Kcnpeccun 3KCnpeCCIII1 3KCnpeCCIUI naUHCHTOB ... ( 

reu A ~ 0,5 I!Ag\. 0,35 ~~~ 0,71 os-
I 

reH~ I)Oi~, .. ~( 0,25 L\it 0 18 
"' ,G.J 

0,13 G, II} () 2 
~ t 

V' , I 

rcu c 17,5 10 19,5 10 I 8,5 10 1,0 

3a)laune 3.3. HaH6onbWHH yposelib 3KcnpeccHH 113 reH B A B 11 xapaKTepeH AJJH reHa ... 

0TBeT: _i::_ (J 6ann) 

BHMMAHHE! 

Bee OTBCTbl 3auccatTe B JUICT OTBETOB! 



l1Toro 6annos: 

JIHCT OTBETOB 
na 3a.Jl3HIIH TeopeTnt.tccKoro rypa pcruoHaJihiiOro :nana XXXVII 

BccpoccuiicKoii OJIHMmta,nbJ WKOJibllliKOB no 6uonornu. 2020-21 yt.t. ro.n. 11 KJiacc 

fEHETHKA uliROHH<DOPMATHKA BAPHAHT 1 

3a}l3HHC I. [6 6aJIJIOB) 

YKa'>KHTe: 1n CTapT-KO.llOH 2n CTapT-KO.llOH 

Kon nt.tccroo aMHUOKIICJlOTifbJX ocraTKOB (no 2 
~ I ft<,HO'ZA4.. "rrw+( -~<:. 11- { lwvt<?M ~,. 6anna) . """""'- .~ 

3apH.n MO. CKYJibJ npu pH=7.0 (no 1 6anny) 
+ -- - - -

Komtt.tccroo aMHHOKIICJlOTtthiX ocraTKOB c 
~ apoMantt.tCCKHMH panuKaJiaMn (no 1 6anny) t} - -

3a.nauue 2.[4 6anna] 

~c) 

YTBCp)IC,llCI·IHC! Bepuo Heoepuo 

Eonee )lllHHHbJH nommenTHJl OKa>KeTc~ ew.e JlllHHHee 
X 

oonee KOpOTI<HH OOJ1110enTI1J]. OKa>KeTCil ew.e KOpOYe 
>< 

Y 060HX KO.O.HpYJOLUHX OOCJieJ].OBaTeJlbHOCTeH OKa>KeTC~ 06LUHH CTOO-KO.O.OH 
-A 

Eonbi.Uail YaCTb nocne.o.osaTenbHOCTH .O.JJHHHoro nommenTH)la ocTaHeTCil 6e3 

H3MeHeHHH 

3a}l3HitC 3. (J 0 6aJIJJOB) 

3a}l311HC 3.1. 0 TBCT! Ypa-~u.A (16ann) -

3a.naame 3.2. (8 6annos). 

llauueuT 1 fiaQHCHT 2 llauneuT 3 

c. ypOBCUb c. ypoBCUb c, ypOBCHb 

JKcnpeccnn JKcnpeccuu JKcnpeccuu 

feu A \ 9,{ 
~ 0,5 1-0 ,Sb i 9,35 l ~,o& + ·0,71 

ren B t..OlS' f.-- 0 25 l-~ ,fS ......... 0,1 8 )... \ (~ _... 0,13 

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

3anaune 3.3. 0 ToeT: ~( I 6ann) -r 

X. 

Cpe.nuee 3Hat.teuue 

ypoBHH JKcnpeccnu 

AJIH Tpex 

naQHCIITOB 

~5" '-t 
(} J... ·+ I 

1,0 

--\-



£[1--(g 
3attaHHH TeopeTHI.fectwro rypa pernonant:.t1oro :nana XXXVII Bcepoccuiictwii omtMnua}lbl 

WKOJJbHHKOB no 6uonoruu. 2020-21 Y"•· ro]l. 11 IUiacc 

MHKPOiiHOJIOriDI BAPHAHT 1 

illKOJlbHHKH 113 MHKp06HOJ10fH4eCKOfO Kp)')KK8 peWHJJH nOJ1)'4HTb OCBe>KaFOUJ,HH li3flHTOK C 

npHMeHeHHeM neKapcKHX .u.po)K)KeH (Saccharomyces cerevisiae). 113 no.npyYHbiX cpe.ncrs OHH 

npHrOTOBHJIH nliTaTeJibHYFO cpeJly C fJIIOK030H (5MM) B K84eCT8e eJ(HHCTBeHHOfO HCT04HHKa 

yrnepo.na 11 :meprHH. ):(pO)f(>KH nocne nocesa KYJihTHBHposanH 8 re4eHHe 5 cyroK, Ka)KJlbiH .neHb 

H3MepHR onnl'iCCKYIO flJIOTHOCTh (MyrHOCTb) KYJihTyphl. 00CKOJlbKY npHWJlOCb HCfl0Jlb30BaTb 

flOJlpyYHYIO annaparypy TO CJlO>KHO CKa38Tb, npOHCXO}lHJlO JIM K JlbTH811pOB3HHe B a3p06HOM 

pe>KHMe 111111 8 aHa3po6HoM. B norry4eHHOM a HTore HamtTKe ewe ocrasaJJOCb 0 4 r / 11 rniOK03bl. 
1·Jro6hl He HCflbJTbJB8Tb Ha ce6e flOTCHUH8JlbHO He6e3onaCHblH H8flHTOK WKOJlbHHKH peWHJlH 

paCC4HT3Tb, K3KHC npOJlYKTbl H B KaKOM KOJJ HYCCTBe MOrnH flO.SIBHTbC.SI B pe3yllbTaTe 

:mepreTHYecKoro Mera6onH3Ma .npo)K)KeH c y4eToM pe>KHMa KYllbTH8HposaHH.SI. 

llOpHJlOK BbJOOJJiieHHH pa60Tbl: 

I ) 00CTpOHTe KBJJH6p080'lHYIO KpHBYIO, HCflOJib3YH 3apaHee flOJJyYeHHYIO WKOJlbHHKa 1H 

ra6n11uy 1. 
jJRR nocmpoeuUR ucnoflb3YUme zparj;uK 8 11. 1 ua 6JiauKe omeemoe (3 60Jilla). 
2) C nOMOUI,hiO KaJIH6pOB04HOH KpHBOH onpe.UCJIHTe 4HC CHHOCTb KJieTOK B Mll KYJibTypbl B 

pa3Hble MOMeHTbl oroopa npo6. 3KcnepHMeHTaJibHbJe Jl8HHbJe npH8e.[leHbi B ra6JIHU.C 2. CrepHllbHaSJ 

cpe.ua HMeer onTH4eCKYIO nnoTHOCTb 0 I KoropaH He MeHKnacb 8 xo.ue 3KcnepHMeHra. 

Pe3ynbmambl MOJJCHO euecmu 6 ma6RUtfY 2 HO :mwu cmpam-tzfe (ue npoeepRemcR}. 
3) 00CTpOHTe KpHBYJO pacTa KYJlbTypbl, OTJIO>KI18 Ha OCH a6CUHCC BpeM.SJ, a Ha OCH Op.ll11H3T 

4HCneHHOCTb KJieTOK B Mil KYJihTYPbl. 

/l,flRnocmpoeuuR UCI10flb3Yiime zpaqJuK B 11.2 HO 6nauKe omaemoe (3 60Jilla). 
4) Onpe.uemne )'48CTOK c HaH6onee HHTeHCI1BHbJM pocroM s relJeHHe cyroK 11, npe.unonara.SJ 

JIHHeHHbJH xapaKrep pocra pacCYHTaiire .umt Hero speM.SJ y.nsoeHHH KneroK ('1). 
Pe3yflbmam yKaJICume 6 11.3 Ha 6JIOfiKe omeemoe (2 6aMa). 
5) QnpeJ(eJIHTe 6HOMaccy BblpOCWHX KJieTOK JlpO>K>KeH Ha MOMeHT OKOH48HH.SI 

B v 1 0-t 2 
KYJibTHBHposaHHR s O.UHOM JIHTpe cpe.[lbl. ec OJlHOH KJieTKJ1 cocrasn~er r . 

Pe3yflbmam yKa:JfCUme 6 n.4 HO 6nam<e om6emoe (2 60Juw). 
6) Y4HTbi8M, "'TO Ha C npHXO.llHTC.SI OKOJ10 50% cyxoro seca KJJeTOK ~pO>K)!{eH (KOTOpblH 

COCT8BJIReT 20% OT o6w,ei1 , T.e . CblpOH MBCCbl) , onpe.ue HTe K8KOH % norpe6neHHOH JlP0)f()K8MH 

fJ110K03bl 6bJJI H3paCXO.LI,OB3H Ha KOHCTpYKTHBHblH 06MeH . 

B paMKax 3a.Ua"'H .LI,onycTHMO C4HTaTb 'ITO C rJTJOK03bl nonHOCTbiO BKJII04aercH a 

KOH T)JYKTHBHblH 06MeH (6e3 norepb) . 

Pe3yflbmam YKOJ/Cume e n. 5 110 6J7011Ke omeemoe (2 60Jilla) . 
7) Onpe.UeJTHTe, K8KHe OCHOBHbJe rrpOJlYKTbl 3HepreTH4eCKOrO 06MeHa H B K8KHX 

KOnH4ecrsax (r/n) 6bJJIH o6pa3oBaHbl .npo)f()KaMH B xo.ne KynbTHBHposaHH.SI. B ycnosHRx .naHHoro 

3KCnepHMeHT8 npH3H8KOM a3p06HOfO pacTa .llpO>K>KCH .SIBJlJieTCH M8KCHM8JibHOe BpeM.SI YJlBOeHH.SJ, He 

npesbJWaJOw.ee 8 4 . 

Pe3yllbmam (c m0 11UOCrnb10 00 oeyx 3HOK06 nocJie 30fiJin101i) YKOJJCume 6 17.6 HO 6JJOHKe 
omeemo6 (c 60Jl!IOB). 

Ta6nuu,a 1. Ta6nuu.a 2. 
Onmu11eCKaJ1 flflOmlwcmb cycneH3tiU Onmu11eCKaJl mwmuocmb KJ'flbmypbt i>poJICJICeu, 

() tpat{UU 1pOJICJifell ptl3lltlll/IOU KOHI(elln {) u3.ttepR6UlaJICR o xo e KJ'flbmuoupooa/IUJI 

KoHuenrpaunH,MJTH on BpeMH on lJJfCJIO KJTeTOK, 

KJJeToKIMJJ KY JTb TusuposauuH, MJIH KJJeTOJdMJJ 

50 0,2 ... 
100 04 0 (noces) 0,3 ~\.. 15 - OS\) 

200 0,8 \ 24 0,35 ov t '\ ~ -'.,\..S, 
48 0,5 0,'\. \u; - \00 
72 0,6 01~ \~\). \\...5" 

96 0,65'\J ,'\ \~l- S - \Y~ fi 
120 0,7 o,~o \")S ~ \~ 
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J1TOro 6annos: 

JIJJCT OTBETOB 
na Ja_AanJUI Teopenl'tecKoro rypa pe IIOHa bHoro :nana XXXVII BcepoccuiicKoli OJIHMnna_Abl 

llJKOJ1 btiHKOB no 6JfOJIOrUll. 2020-21 y.:J, rOA. 11 KJ18CC 

Mlf](POEJIOJIOTWI 

I . Kanw6posoYHaR KpHBaR (3 6anna) 

on 

2. KpHBaJI pacTa 3 6anna) 

~,),. 

~rr; 
~tb'V 

BAPHAHT 1 

c 
3. BpeMR y.D,BOeHitll KlleTOK: ~ f.E Y (2 6.) 4. fiHOMacca BblpO WHX KlleTOK: -'1-+

1
-L£_· _::10_~_~_ r (2 6.) 0 

5. LJ:onR noTpe6neHHOH flHOK03bi, 113paCXO.D,OB3HHOH Ha KOHCTP KTHBHbJH o6MeH: 5"1 S!'~% (2 6.) rf? 
6. Opo.n,yKThl ::m eprentYeCKOrO 06MeHa 

Opo!I.yKT: t~-- (2 6.) t KonHYeCTso: 0 0 2.. r/ (2 6.) v 
n po.ll,yKT: RJJ (2 6.) c KoJlHY cTso: oO~ r/n (2 6.) V 


