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G' 11--IV 
3aJ.(armn TeopeTH<Jeci.:oro Typa peruonaJibnoro nana XXXVII Bcepoccuncrwn OJIHMnHaJ.(hl 

lliKOJlbliHKOB 110 fiHOJ10rHH. 2020-21 yq. fOJ.(. 11 IWaCC 

MMKPO 6li OJI 0 rMJI BAPMAHT 1 

IliKOJ1hH11KM 113 M11Kp06110J10fWieCKOf0 Kpy)I<I<a peWHJ1l1 nOJ1f4I1Th OCBe>KaiOll\HH HanMTOK C 

npMMeHeH11eM neKapcKMx .npo)IOI<ei1 (Saccharomyces cerevisioe ). ¥b no.npy"'HhiX cpe.nCTB OHM 

npHfOTOBHJ1l1 nHTaTeJ1bHYID cpeJ.(y C f11IDK030H (5MM) B J<aqeCTBe e.[(MHCTBeHHOfO HCTOqHMI<a 

ymepo.na 11 :mepm11. ,lJ.po>Ioirn nocne nocesa KYI1hTHBHpOBMH B TeqeJme 5 cyToi<, Ka>I<AhiH .neHh 

H3Mep5l5l onTMqeci<YID nnoTHOCTh (MYTHOCTh) KynhTYPhi. llocKOJ1hKY npMwnoch Mcnonb30BaTh 

no.npyt-IHyiD annapaTypy, TO CJ10)!(H0 CKa3aTb, np011CXO)lHJ10 JIH KYJ1hTHBHpOBaHHe B a3p06HOM 

pe)I<HMe 111111 B aHa3po6HoM. B nonyLieHHOM B HTore HanMTJ<e eme oCTaBaJlOCb 0 ,4 r /n miDK03hl. 

4T06bi He HCilh!ThJBaTb Ha ce6e nOTeHIJ,HMhHO He6e30rlaCHhiH HanMTOK, WKOJlhH 111<11 peWHJ1l1 

paccqMTaTb, KaKHe npOAYKThl I1 B KaKOM KOJ1W-IeCTBe MOfJ1l1 n05lBI1ThC5l B pe3yJ1hTaTe 

JHepreTMLiecKoro MeTa6onM3Ma J.(pO>IOI<eH c yqeToM pe)J<HMa KY11hTHBHpOBaHH5l. 

flopHUOK Bhiii0J1HCHHH pa60Tbl: 

1) lloCTpOHTe KanH6pOBO'll-IYIO I<pHBYI-Q, MCilOJ1h3Y5l 3apaHee nOJ1f4eHHYlO WKOJ1hHI1KaMI1 

Ta6m1l(Y I. 
/.(JtR nocmpoe1-tUfl ucnOJtb3Jume zpacpuK 6 n. 1 Ha 6JtWIKe omeemoe ( 3 6wlfla). 
2) C nOMOll\hiD KaJ1H6posoqHOH KpHBOH onpe,UeJ1HTe qucneHHOCTh KJleTOK B MJl KYJlbryphl B 

pa3Hbie MOMeHThi oT6opa npo6. 3KcnepuMeHTanhHhie .uaHHhie npuse.ueHhl B Ta6n11u,e 2. CTepHnbHM 

cpeJJ,a HMeeT OTITHYeCKyiO TillOTI-IOCTb 0,1, KOTOpWI IIC MCIHIJ1aCb B XO,llC :)KCnepY!MCH'ra. 

PeJyJtbmambl /vtO:JICILO eHecmu 6 ma6JtULfY 2 Ha ::~mou cmpa11ULfe (1-1e npoeepRemcR). 
3) lloCTpOHTe KpHBYI-Q pocTa KYI1hTYPhi, OTJ10)!<l1B I-Ja OCH a6CIJ,HCC BpeM5l, a Ha OCH op.umraT 

qHCJJeHHOCTb KJ1eTOK B MJ1 KYI1hTyphi. 

j.{;m nocmpoeHUfl ucnoflbJyume zpacpuK e n. 2 Ha 6Jtam<e omeemoe ( 3 6wuza) 
4) Onpe.uenMTe yqacToK c HaM6o11ee HHTeHCHBHhrM pocTOM B TeqeHHe cyToK 11. npe.uuo.1ara.R 

nHHCHHhiH xapaKTep poCTa, pacCY11TaHTe W I51 Hero speM51 yJ..tBOeJIH51 K.:-rcToK (LI) . 
PeJyJtbmam J i<a:J!cume 6 n. 3 Ha 6.rw11ge omrJemoe (J 6a·t. 'W). 
5) Onpe.ue1111Te 6HoMaccy BhipocwHx I<n eTOK .upo>IOI<eii Ha MOMeHT oKoJ-IqaHM51 

KY11hT11BMposaHI15l B OJJ:HOM nMTpe cpe.[(hi. Bee OAHOH KneTKH cocTaBJI5leT 10"" 12
r. 

Pe3Jflbmam yT<a:Jicume e n. 4 Ha 6JWHKe omeemo6 (2 6arl!la) . 
6) Y"lMTbiBM, "'TO Ha C npMXOAMTC5l oKono 50% cyxoro seca KneToi< .npo>I<)l<ei1 (KoTopbri1 

COCTaBJI5leT 20% OT o6mei1 , T.e. CblpOH MaCChi), onpe,UeJlMTe, Kai<OH % nOTpe6neHHOH .UpO)fOI<aMH 

fJIIOK03bl 6biJ1 I13paCXO.[(OBaH Ha KOHCTPYKTHBHbJH o6MeH . 

B paMI<ax 3a.uaq:H .uonycTHMO CYMTaTb, qTo C rmoK03hi norrHOCThiD BKJJID4aeTC5l B 

KOHCTPYKT11BHhiH o6MeH (6e3 noTepb). 

PeJJ!lbmam yTw:Jicume 6 n. 5 Ha 6naHJ<e omeemoe (2 6aJZna). 
7) Onpe.n,errHTe, I<aKHe OCHOBHhie npo.uyKThi 3HepreT:HqecKoro o6MeHa 11 B Kanrx 

I<OJ111qecTsax (r/n) 6hiJIH o6pa30BaHhi .upo)f<)f(aMH B xo.ne I<YJihTHBMposaHM5l . B ycnosl15lx .naHHoro 

3I<cnepMMeina npH3HaKOM a3po6Horo pocTa .upO)f()f(eH 5lBJI5leTC5! MaKCMMMhHoe speM5l y.nsoeHI15l, He 

npeBhiWaiDmee 8 q, 

Pe3J!lbmam (c m0'1HOCmbiO 00 oeyx 31/GJ<06 nocJte Ja!Vtmou) )11\GJICWne 6 n 6 Ha 6:WHKe 
omeemoe (8 6aJZJtoe). 

Ta6JLuu,a 1. Ta6JLuu,a 2. 
Onmur1ecKaR nJLomHocmb cycneHJUU OnmutleCKQJl 11.110nlfl0Cnlb KJ!lbmypbl opo:HCJICeu, 

o pau,uu lpOJIC:JICeU pa3JllllillOU KOHU,eHm 0 UJMepRBUlURCR a xo e KYllbmuaupoaaHtiJI 
KouQeHTpaQHH,Mnu on BpeMH on ~HCnO KJICTOK1 

KneToK/Mn KyJlbTHBHpOBaHHH, MJ1H KJ1eTOKIMJ1 

50 0,2 q 

100 0 ,4 0 (noces) 0,3 7~ 
200 0 ,8 24 0,35 1:; ' I ') 

48 0,5 I 7 ~ 
72 0 ,6 /6 l.-
96 0 ,65 1~.7, 

120 0,7 _,'/ J-



VIToro 6cuu1oB: 

JIMCT OTBETOB 
na Ja)laHun TcopcTu~Icciwro rypa peruouaJibHOI'O :JTaua XXXVII BccpoccidiciWH OJIHMHHa!lhl 

U:KOJibHUIWB no fiuOJIOfiiU . 2020-21 yq, fO,U. 11 KJiacc 

MMKPO liM OJJ 0 fiDl BAPHAHT 1 

1. KanH6poBOLJHa5:1 KpHBa5! (3 6cuura) 

on 

(-

··,. 0 

,. ,. 

.I , 

·'· 

~--+-~~-+--~----------------~ c ~~ . 0 1)0 100 110 .too ~~< lw. 

2. KpHBa5:1 pocTa (3 6cu11Ia) 

WJ)M) 
u,WA< (1M 

0 
() 0 

3. BpeMH YJlBOCill1fl I<JlCTOJC of 6 ~ "i (2 6) 4. Ol10i\lacca Hblp0\.:Wl1X KJlt:lOK: _p( 11;-_ r (2 6.) 

5. )~on51 mnpe6neHHOi1 l'JJIDKO%t, H3pacxo,u,oHaH1-HJH ua KOllCTPYKTHIHiolH 06Meii: q 0 f % (2 6.) 0 

6. llpof.(yi(Tbi 3HeprenrLJecKoro o6MeHa 

llpO,ll,)"I<T: tfJt; L'.t 1-1~0£1(2 6.) L 

!&f) cq_ (2 6.) ~ 
KoJIHLJeCTBo: tJ(JOt!lf.rln (2 6.) 0 

,., 
KonH4ecTso: ~otJ!I? r/n (2 6.) 

I 
D 



p\\ ~ /Q-/ 
'3anamHt TcopeTII~tecKoro Typa peruou a:tbttoro ·nnm1 XXXVII 

Bccpoccul'JcKOH osmMnl-laJlhl ull<:oJJhHHIWB no 6uoJ1onm. 2020-21 y•t. J 'Oll. 11 K'Jacc 

fEHETHKAuEHOHH~OPMATMKA BAPHAHT 1 

3ananuc 1. [6 6aJIJIOB] )J,n51 peweHH5I .uaHHOH 3a,UaYH BaM noTpe6yeTC51 Ta6mm;a 

reHeTHLJeci<oro Ko,Ua (eM. OpYIJIO)KeiiHe 1 ). 
Ha pncym<:c 1111/1\e npuBeneua CMbiCJIOBan nocJICD.OBaTCJlhiiOCTh ,ll,HK, B HaHpaBJICIIIIH OT 

5' I<:OHQa 1<: 3' KOHQy. 

5 ' -A TCCT ATGGAf\TTGCGCGCA TGGACCGAGGACCGAGA TTCTTCT A *TTT AAAGT AG-3. 

Yt<:aiKHTc: lJ;i CTapT-I<:UJlOII 2if CTapT-I<:OD.OH 

KoJiwtecTBO aMHIIOI<:HCJIOTHhiX ocTaTI<:OB (no 2 

6aJIJi a) 

3apnn MOJICKYJibl npu pl-1=7.0 (no 1 6aJIJly) 

KoJni~IeCTBO aMHIIOiniCJIOTHbtX ocTaTJ<:OB c 

apOMaTH'-ICCKHMH pamu<:aJiaMH (110 1 6aJIJIY) 

'3anaHHC 2.[4 6aJIJia] B peJyJI~>TaTe HHcepu,Hn, ua 110311QHJO, OTMe~emiyJO JmmoM * 6htJI 

ncTpoeB anemm. Kat<:ne H3 yTnepltmetmH o6 JTOH MyTau,nn nepHbi? 

YTncp11meHne Bepno HeuepHo 

Eonee .D,JIHHHbiH nommenTH.D, OK3)J<eTC5! ewe .D,J IHHHee 

ooJree I<OpOTKHH nommenTYI.D, oKa>KeTC5! ewe KopoLJe 

Y o60HX KO.D,HpyiDWHX llOCJie.D,OBaTeJibHOCTei1 OJ<3)KeTC5! 06W!1H CTOll-

KO.D,OI-1 

6onbwa5J YaCTb nocne.nonaTeiibHOCTH JJ,JH:IHHoro no;mnenTYI)J,a 

OCT3HeTC5! 6e3 Y13MeHeHYIH 

flpu:tOJICOIUe J 

TAEJIMIJ,A fEHETI-fllECKOfO KO)l,A 
l'etJCTil'ICCKHfl KOll (HPHK) 

flepnoe BTopoe ocnonaHne Tpen.e I 

OCHO BaHMC y T~ A r OCHOnaHUC i 
<t>en Cep THp IJ;11c I 

y 

y <flea Cep Tup I.l;11c u; 
Jiefl Cep - - A I 

Jlei1 Cep - Tpu r I 

Jierr Ilpo fHC Apr y 

u; Jieft llpo rue Apr JJ, 
Jierr Ilpo fJJH Apr A 
.Tiel% Ilpo fJJH Apr r 
1-i.'le Tpc Aca Ccp y 

A 
I1Jie Tpe ACH Cep 1~ 
V!JIB Tpc Jlns Apr /\. 
Me•J• Tpe Jli!3 __ AQ_I' r 

- -- --
BAJl J\Jl(l A err l ';m y 

l' BaJJ AJia A err fJIH JJ, 
Ba;1 A na fJJy fmr A 
BaJT Ana fJJ y f ;m r 



3a;J,amrc 3. 110 6aJlJIOB J 

OllPE)l,EJlEilHE YPOllHJI 'JKCilPE.CCHH rEHOB METO)l,OM PT-llll,P 

McTOJl o6paTJIOH TpancJcpnnuun - nomJMcpa3IIOH 1~ermoli pearcuu11 (Pl-Dl(P) 

LU11pOKO 11CTIOJib3yeTC51 JllUI OLJ,eHI<H OTHOCYITeJlbHOI-i 3KCnpeCCMYI reHOB (KOJIJ1LieCTBa MPlll( OLlllOl 0 

re1-1a OTHOCMTeJihHO KOJ1!1YecTBa MPHK npyroro re1-1a). 

B xone nepnoi-i cTaLtMH PT-nLJ,P np11 noMOWM <)~epMei-ITa o6paTJ-roi1 TpaiicKpHnTaJbi 

(pesepTa3bi) IIa oci-wBe pa3IIMYI-IbiX PHK nonyYaJOT MX OJlllOHMTeBbie )J,HK - KOlliHI. B xone 

BTOpOH CTa)lHI1 llpH 110MOW)1 TepMOCTa611JlbHOH )J,HK-nonHMepa3bl 11 CriCLI,11C[l11YeCKHX 

OJIHfOIIYI<JICOTHJlOB - npaHMCpOB (3aTpaBOK LlJI51 CHHTe3a }J,J-!1() 11pOBOJJ,51T CH!ITe3 ,[U ll( ,J,-'151 

yncmiLJei-11151 KOJIHYeCTBa cjlparMeHTOB on pe;J.eJICtllt btX !'CliO H. Ilpoq)ai\IMa I II W coc1 OI1T Wl 

11013TOp5110WIIXC51 LI,HKJlOB, B XOLle KO'!Opb!X 11 ileT Cl111'1e'J f lJ!K. TaK 'riO 13 l<ll iiiLC Kml\;llliO LUIIC13 

KOJIIIYeCI'BO )J,J--1]( Ollpe)leJICIII-IOrO rc11a )'BeJJJ1LIIIBDCTC51 ll\)lll\lCptlO B 2 pc13a ll O cpaBJJeJII110 C 

IIaLJanoM ::nora U11KJJa. ITpH JTOM B I<OJiu,e Ka)Knoro LJ,HKna ll)leT onpencnci-JYJe KOJIMYeCTBa .D,HK 

aHaJll-13HpyeMOf0 cpparMei-ITa reHa, MOMeHT, KOr)la :no KOJJHYCCTBO )l0CT!1faCT 3aLlaHHOf0 

noporosoro 3HaLieHIHI, o6o3HaLiaioT «C1». )J,n51 pa3HbiX re11os 113 oniioro 11 Toro )Ke o6pa1ua 

3 JJaLJeiiH51 C1 pa:3Hbie, B 3aBHCI1MOCTH o -I Ha"Ia.Jibit O I o KOJII1'-H::c t ua MPHK. "Iel\1 MCI-IbUJe C1, TCM 

6onbwe 6bJJIO MPHK HCCJrenyeMoro ret-Ia. CpaBIIHBa51 C J1Ccnei LYCMbJX rcJIOB co 3 IJaLtCIItt5tM~l C 1 

«reHOB JlOMaWHero X0351HCTBa» (reHOB, KOTOjJble CTa6HJlbll0 aKT11BIIO TjJ31-1CKpi16HpytOTC51 BO BCeX 

THilaX KJJeTOK) MO)KHO Onpe)leJJI1Tb OTHOCHTeJJbHblM ypoBeHb 3l<CnpeCCI1M HCCJJe)lyeMOrO fCIIa . 

KpHBbie aMnJJI1Cp11KaUHH Tpex reHOB A, B 11 C, a TaJoi<e 11x Ct noKaJallbi Ha pucyHI<C. rlp11 

·noM 3a e)lHHHUY npHHHMaiOT ypoBeHb 3J<cnpeccH!1 reHa noMawHero X035Jl-ic-ma. 

Koni1Yecreo 
cpparMeHTa ,QHK 

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

reH A 

reH C 

reH B 

noporoeoe3HaYeHI1e 

nopFt,QKOBbiH HOMOP L!I1KI1a nL.IP 



3anamte 3.1. )J.m1 npoBe,UeHV15l o6paTHo!;l TpaHcKpMn~l1H TOJlbKO Ha OCHOBe 11PHK (lie 11Cl10J1b3)'51 

pPHK HJ1H npyme PHK) MQ)J<Ho 3a,UaTb cne~HcjmLJHOCTb CB513hiBai-IH51 pesepTa:3bi npH noMOlilH 

OJlV!fOI-IYKileOnUIHOfO npaHMepa, VIMefOwero B COCTaBe TOJlbKO 3TO 330TV!CTOe OCHOB3J-IHe. 

Ha30BVITe ero. 

OTneT: __ -.:_A:__ __ ( I 6ailn) 

3ap,atme 3.2. ITpen<ne LJeM npHcTynaTh K Bbmom-reHVIIO 33JJ.3HVI5!, nonyMaHTe KaKa5! cpopMyna 

nyLJLue scero onVICbiBaeT 33BVICHMOCTb KOH~e!-ITpa~HH npoJ!,yKTOB TIUP (A) oT HoMepa ~llKJia (1), 

ecnVI Ao - KOI~~et-ITpa~H5! )J.HK B npo6e no HaLJana peaKL\HVI. 

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

LJ.n51 reHa JJ.OMawHero X035JHCTBa C l1 VlccnenyeMhTX reHaB A VI B MeTOJJ.OM PT -TIU,P 6bin l13MepeH 

ypoBeJ-Ib 3KC!1peCCVII-i B o6p33U3X Kp0Bl1 OT Tpex l13UMeHTOB, pe3yJ1bT3Tb1 B BI1,Ue 31-13'-leHHH ypOBH51 

J I<cnpccciiH noJ<a3ai-Ibi B Ta6m·HJ,c. 

3anom-IMTe Ta6nHuy 3Ha4eHYJ5!MVI Ct nmr ret-IOB A VI B. a TatoKc cpew·li11\III 3Ha4e t1115!MM ) ponH5! 

3KC npeCCHVI , 3311VICbiB35! VIX 13 BH,Ue ,UeC5!TH'-II-IOH ,Up06l1 C O,UHHM 3113KOM IIOCJie JC1 1151l'Oi:f. 

Pa3H11UY cl B 1 1\HKJl C'-IVIT3HTe 1(31( p331-111L\Y l3 ypOBHe 3KC!Ipecc!111 B 1 pa3a (8 6annoB). 

IlauneHT 1 IlaUHCIIT 2 IlauneHT 3 Cpe,r~,Hee JHa'-leJJne 

ypOBIHI JKCHpCCCHII 

Ct ypOBCIIb Ct ypOBCHb c ypOBCHh AJHI T(JCX 
:m:cnpeccHn JH.:cnpecnm )KCIIpCCCHH naUHCHTOB 

reH A 0,5 0,35 0,71 

fen B 0,25 0,18 0,13 

ren c 17,5 1,0 19,5 1,0 18,5 1,0 1,0 

3a,r~,atute 3.3. Hal160ilbWMi1 yposeHb 3 KcnpeccVIVI M3 reHaB A, B M C xapa1nepe1-1 JJ.J151 reHa ... 

0TBeT: __ ( 1 6ann) 

BHl1MAHl1El 
Bee OTBCThl JaHCCHTe B .JlHCT OTilETOB! 



\I!Toro 6aJIJIOI3: 

JIHCT OTBETOB 

Ha Ja)l,aHIHI TeopenP-tecKoro Typa pcrnouaJihHoro :nana XXXVli 
BcepoccuucKoJ:i OJIHMnHa)l,bi UJIWJlhllltiWB no 6MOJ10nm. 2020-21 Y'-~· ron. 11 KJiacc 

fEHETMKAw6MOMH$0PMATHKA BAPMAHT 1 

Ja)l,aHHC 1. [6 6aJIJIOBj 

YtcaiKHTe: lH cnqH-1\:0)l,OII 

KoJin~JecTno aMJHIOKIICJIOTHhiX ocTaTIWB (no 2 
I? -6am1a) 

3apSILl MOJICICYJihl npH pH=7.0 (no 1 6aJIJIY) -+ -
KoJIJP-tccTBO aMJtiiOIOJC lOTI-JbJX ocTaTKOB c 

I + apoMaTII~ICCKHMH pa)l,HKaJiaMH (110 1 6a.ri.Jiy ) 

3aL~,aHHe 2. ( 4 6aJIJia j 

YTnepiK,lleHHc: 

DOJlee .llJlYIHHblH f!OJ1Hf!ef!TYI .ll OI<mKeTCH ew.e .llJlYIHHee 

DOJlee I<O]JOTKYIH f!OJlHf!eriTYI .ll OK3)KeTCH ew.e KO]JOLJ e 

Y o60HX I<O.llH]JYI-OW.MX OOCJle,UOBaTeJlbHOCTeH OKmi<eTC51 06UUI.I1 CTOf!-KO.llOH 

5onhwaH YaCTb nocnenoBaTeJlbHOCTH ,nnHHHoro nommeJJT H.lla ocTai-JeTC51 6e3 

113MeHeJ-IYIH 

JaLI,aiiHC 3. [ 10 6aJIJIOB] 

JaL~,amte 3.1. 0 -rneT: C( qef.t i{ f..! 
() 

3aL~,amJe 3.2. (8 6a.nn oB). 

(I 6a.nn) 

0aU,HCIIT 1 llaU,IICHT 2 

c, yponeHb c, ypOBCHb 

Jtccnpeccint JI(CfiJ>CCCHII 

feH A ?-0 - 0,5 {[~f - 0,35 

feu B 2)1f ---- 0,25 6f~r _ 0,18 

fe11 C 17,5 1,0 19,5 1,0 

3a):{aHHe 3.3. 0TneT: __L_ ( 1 6ann) -\-

llau,HCHT 3 

c, ypOBCHh 

JI(CilpCCCHH 

! 6,J ---., 0,71 

ftltJf, ~ 0, 13 

1!(5 I ,0 

2if CTapT-IWLI, OH 

!0 -
- -
I --

Bepno HeBepHo 

X 
X 

X 
I 

CpeLI,Hee Jna~teHHe 

y poBHSI 'JKcnpeccmt 

A JISJ Tpcx 

naU,HCHTOB 

/?) -t 
~,& + 

1.0 
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Slf-)~ 
3aaauun upaKTWICcKoro Typa penwuaJiblloro Traua XXXVII Bcepocculict..:oli 

oJlliMIIIIHLJ.hi WKO.IIblllmoB 110 uuo.,lorun . 2020-21 Y'-~· ron. 11 K·1acc 

AIIATOMH51 PACTEIII1f1 Bapna111 I 
ltC:Ib pllOOTbl: W3)1liCHHe CJ II<l ro;-.l l!ll eCKl)l 0 Cl pOCIIII$1 Opi a1 1a JX1C TCI III 51. 

ncpca BaMJI ano6pa11\CI-IIUI IIOilepcLlliOfO 
PaccMOTJmTc 11x. BblllOJJIIIITC JaLJ,amm: 

5 

2 11 

cpcJa o6·bcKTOB (pncl, puc.2). 

? -

4 

~~IDV.~~~&- 1 
~-=--~..,....-- 3 

"'t"----7 

8 

puc. I Jill C. 2 

I. J1Cfi0Jlh3YH 6yamCIIIIbiC 1\0)~hl (A - <1>) ~fi<IIIOIHriC CO UI'BCJ'CIBIIC \ICJI'J_~ 

amlTOi\111'-ICCICIIMH CTPYI\TYPIIbli\111 'J.IICMCHTa\lll opn111oB o6·behTOB 11 II\ 

mnBaHJHii\111, (J () 6a I lOB) 

3a!IIO!III,IITe 1Ta6; l1lrn;• T 1

4 I 5 I r. I 7 I 8 F 9 1 10 ; II 



2. OnpeJJ.e ntTe THll ny4101 o6·hetna, 11306p}l»eemwro ua pnc. 1. 3amnm1Tc, 

IICllOJib3Y H ICO JJ. bl 000311a'-fClllllt (1 6a.r1JI) 

PHc.l THn nyLII<a y o6·beKTa 11a p11c I 

3. OupeJJ.CJIHTC opnHtbi pacTeimii •nyl.faCMbiX naMII o6·beinon, t-no6pa:t"eHJJbiX 11a 

puc.l H puc.2. 3amnmne, HCnOJib3Y SI ICOllbi o603Hal.fetntlt (no 0,5 = l 6aJIJI). 

PHc.l Opraii paCTeHH5! ___________ _ 

PHc.2 OpraH pacTeHH5! ___________ _ 

4. HccJieJJ.oBaTeJib ot~pacun cpe3, tno6pa1KCHHbiii na p11c 1. ~>Jiopor.'HOUIIIIOI\1 B 
npHcyTcTBIIII JWHUCHTpllpoBaiiiiOii CO.'JSllloii t~IICJ IOThl. YI~aii\IITC tCO.lhi 
CTp)'KT)'p llbi X J J ICM CIITOB cpna, t..:OTOJ>blC Ol..:pacll, lliCb lJCIIO .' Ib l~'CMbiMll 

peaKnmaMII (4 6aJtJta ). 

Ot<pacHJlHCb cne.nyJOLUHe al!aTOMHY.eCKHe cTpyt<Typbi _____ _ 

5. Bbi6epHTC HJ npeJJ.Jl O/KCHHbi X •no6pa:tl\CIIIIII (puc. 3), TC CTpyKT)'pbi, I..:OTOIJbiC 
BXOllSIT B COCTaB Tt~amt, ofio·ma"'CIIIIOH lliH(>pOH 4 11a IBy"'aC:\10~1 cpeJc, 
11306pa1KCIIIIOI\I Ha pHC.l. nocTaBbTC JHaK «X» npo fiiB BCIJIIOI 'O OTBCl a. (2 6a.IJia) 

N2 CrpyKrvpa 

I 

") 

..., 
.) 

4 

5 

1 2 3 4 5 

Puc.] 

6. Ka1ntMH LI,H$pal\m o6oJHa'lena TI~anb , COJJ.Cpllmman JTI1 :t"e cTpyKrypbi 11a cpc'3e 
o6TJCina, 11306pa11\CIIIIOro ua pnc.2'! (2 6a .1 t.11a) 

0TBCT: --------



llpuno.)lceHue 1 
KO,LI,hl AHATOMM4ECKWX CTPYKTYP OEbEKTA 

A. 3riHJICpMa HI!YI pY13onepMa, YII111 11x ocTaTK11 

E. nepHnepMa 

B. yrOJIKOBa51 KOJIJICHXHMa 

r. riJ1aCTVJHLJaTa51 KOJ1J1CI-IXI1Ma 

,11,. CI<I1epe!IX11Ma 

E. Kopa 

)I{ JK'30JlCpMa 

3. MC30JlCpMa 

11. 3H)l0JlCpMa 

K. UCI-iTpaJlbl-lblH UHI111I-1Jlp 

Jl. nepl!UHI<Jl 

M. nyLtKOBbiH KaM6Hi1 

H. Me)KnyYK013biH KaM6Hii 

0. nepBH4Ha51 (l)J103Ma 

fl BTOpHL!Ha51 qJI103Ma 

P. IIepBHLJHa51 I<CI1JJeMa 

C. BTOpY14Ha51 I<CI1J1CMa 

T. ny6o-npcscCHbie (panMaJJbHbJe, napeHXYIMbie) nyL! I1 

Y nponycKH bie KJ1eTKI1. 

(J>. riOJ10CTb cocyna BTOpY!4HOH KCI1 lCMbl 

Tum,I ny'-IIWD 

I OTKpb!TblH I<OI!IlaTepai!bl-lblH npOBO)l5IIJJ,11H n yLJOK 

II 3ai<pbiThiH cocynYicTO-l30JJOKIIHCTbiH KonnaTcpanbHbiH nyLJOK 

Ill OTI<pb!Tb!H npOBO)l5llUHH 6HKOJ1JlaTepanhllblH nyYOI< 

IV PanHanbHbii1 nyYoK 

v KOHUCHTp11YCCI01H nyL!OK 

OpraH InyqacMoro o6beina 

VI no6er 11Jll1 CrO 1311)10H3MCIICJ-Jl15l 

Vll I<OpCHb 

VIII JHiCT 

KJiacc noH:pbiToceMeuuoro paCTCHIUl 

IX 0JIIIO)lOJ1bH biC 

X ,lJ,By )lOJlbl-lblC 



Vl.roro 6aJinoB: 

JIHCT OTBETOB 
na Ja)J,anHsi npai\:TJPJeciwro Typa penwnaJJbHoro :nana XXXVII BcepoccuiicH:oH 

OJIIII\IIHia)J,bl lUKOJJbHHKOB HO 61IOJJOriiii. 2020-21 )' ~1. rOIJ,. 11 K13CC 

AHATOMI15J PACTEHI1H Bapua HT I 

1. (10 6aJJJJOB) 
3an 6 OJI IIJ.1Te Ta JI YIIJ, v ..QJ15! pYle . 

1 2 3 4 5 6 7 8 9 10 

k-t G 101 0+ r a A+ p, n cp 
3allOJI HJ.1Te Ta6JI YIIJ,Y ..QJI 5! pY!e .2 

I M I ~+ I ~ + I ; I ; ~ I H I ~ I ~ I ; 
2. 3amnmne, ncnoJJLJyn JWAbJ o6oJHaqcnnl• (1 6aJJJJ) 

PHc. l T Hn ny 4Ka y o6·bci<Ta 11 a p11 c. l 1/ 

3. 3alllllUHTC, HCilOJibJyn IWIJ,hl 060JHaqeHHH (110 0,5 = 1 6aJJJJ). 

PHc. l OpraH paeTei-IH5! ___ ___,_V._]I--_____ 9. j 
PH e. 2 OpraH pacrei-!1151 ___ ____,__V=J,___ _____ ..---_ 

11 

jft 

4. YKa:ttnne IW,ll,bi CTPYKTYPHLJX 3JJCMCHTOB cpeJa, IWTOphie 01\:paCHJIIICb 
HCilOJJhJYCMhlMH peaiCTHBaMI1 (4 6a.rJJJa). 

0KpaCYIJIJ.1Cb CJie..QyfOil.lJ.1e aHaTOMI14eeJ<J.1e eTp)' I<Typbl 1/ [/ rg 

5. IlocTaBhTe 3H3I\: «X» npoTHB sepuoro OTBeTa. {2 6aJI.fl a) 

N!! 1 2 3 4 5 

Crpy1nypa X X 

6. KaimMu u,u4>paMu o6oJI-JaqeHa TK3Hb ... (2 6a.rJJJ a) 

0TBeT: __j_-1--f __ _ 
i ~ 

I 


