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6 ll-- t~ 
3allaHnn TeopeTH'-IecKoro Typa pernoHaJibHoro :nana XXXVII BcepoccnitcKou oJinMnnaLibi 

UIKOJibiiUKOB DO 6HOJIOrHU, 2020-21 y'-1, rO,U. 11 KJiaCC 

MIIKPOEIIOJIOriDI BAPIIAHT 1 

illKOJibHHIGi 113 MI1Kp06l10JIOfl14eCKOfO Kpy)J(J(a peWI1Jil1 ITOJI)"IHTL OCBe)J(aJOWI1H HaiTHTOK C 

npi1MeHeHI1eM neKapCIGiX n pm!OI<ei1 (Socc/wro /11_\'CI!S C<'f'el'i\ioe ). 1/13 ITOf-lPY4 1-1 L lX cpe)lCTB OHH 

rrpi1rOTOBI1JII1 ITMTarenLHYJO cpe,uy c n u o Ko 3oi1 (5M M ) B KaLrccTBc e,uMJICTBCHHoro HCTO LJIIMKa 

yrnepo,ua 11 :mepr1111. ,Il,pmiOKH rrocne noceBa KYIIhTHBHpOBaJIH B TC YeHH e 5 cyToK, Ka)J()lhLH neHb 

H3Mep5UI OITTH4eCI<yJO ITJIOTHOCTb (MYTHOCTb) KYJihTypbi. !10CKOJlbKY rrpiHIIJIOCh HCITOJlb30BaTb 

no,upyYHY!-0 arrrraparypy, TO CJIO)I<HO CKa3aTb, rrpOHCXO):(HJIO Jill KYJibTI1BI1pOBaHI1 e B a3p06HOM 

pe)KHMe HJIH B aHa3p06HOM. 8 ITOJiyYeHI-IOM B HTOfe Ham:ITI<e ewe OCTaBaJIOCb 0 ,4 r / 11 fJIIDK03bl. 

lho6bi He HCITb!TbiBaTb Ha ce6e ITOTeHUMaJibHO He6e3orraCHbLH HaiTMTOK, IIIKOJlbHHKM peWMJIH 

paCC'fl1TaTb, Kaime rrpOLJ:YKTbi l1 B KaKOM KOJIM4eCTBe MOfJIM IT05!BHTbC5I B p e3yJibTaTe 

3Hepr eTH'fecKoro MeTa6onM3Ma llPO)J()I<ei1 c y"LieToM pe)KMMa KYIThTI1BHpOB3.HH5! . 

Ilop.n,UOK BblllOJIHeHH.H pa60Tbl: 

1) f1ocTpOHTe KaJIH6pOB0'1HYJD KpHByJO, HCITOJ!b3Y5! 3apaHee ITOJiyYei-IHYID WKOJibHHI<aMH 

ra6mruy 1. 
,!{!!51 nocmpoeHUR ucnoJtb3yume zparjJuK 6 n.l 1-1a 6JtaHKe om6emo6 ( 3 6wuw ). 

2 ) C ITOMOI.UbiD KaJIH6pOBO':lHOH KpHBOH orrpeneJIHTe 'fHCJieHHOCTb KJieTOK B Mil KYJibTypbi B 

pa3Hbie MoMeHThi OT6opa rrpo6. 3KcrrepMMei-ITaJibHhie lla.HHhle npHBeneHhl B r a6 n 11ue 2 . C repMJILHaJI 

cpe.n.a Y!MeeT OllTJ.it.JeCKYK> llJJOTJJOCTb 0, J , KOTOpa51 JlC MCJHIJJaCb D X O)lC ::mcncpHMCJIT a . 

Pe3y:tbmambt .wo:JICHO 61/ecmu 6 ma6.r1uL{y 2 11a Jmou cmpaiiUL{e (ne npo6epm:mc5t) 
3) JloCTpOHTe KpHBYJD pacTa KYJihTypbl , OTJIO)!<H B Ha OCH a6CUHCC BpeM}[ , a Ha 0Cl1 OpllHI-I aT 

LlHCJl eHHOCTb KJieToK B MJI KYJibTYPhL 

,l{;tR nocmpoeT-IUR ucnoflb3yume zparjJuK 6 n. 2 11a 6;wnKe omeemoe ( 3 6aruw ). 

4) OrrpenenHTe y'laCTOK c Ha116onee HHTeHCHBHhiM pocTOM B Te'!eHHe cyroK H , rrpenn onaraJI 

JIMHCHHhiH xapaKrep pacTa, pacc'1MTai1Te llJI5! Hero BpeM5I YLJ:BOeHI15I KJieToK ('1). 

Pe3y/lbmam yKa:Jicume 6 n. 3 Tta 6JtaTLT<e om6emo6 (2 6wuza). 
5) OnpeneJIMTe 6l10Maccy BbipOCWHX KJieTOK llPO)IOI<eH Ha M OMeHT OKOH'fai-ll1.51 

KYJibTHBHpOBaHIUI. B O):(HOM JIHTpe cpellbl. Bee O)lHOH KJieTKH COCTaBJI5leT 1 0 "
12

r . 

Pe3yflbmam yKa:Jicume 6 n. 4 Ha 6Jtai-IKe omeemoe (2 6aruw). 
6) Y4HThiBaJI , 'ITO Ha C rrpHXOllHTC5I OKono 50% cyxoro seca KJieToK n po)J()J(eH ( KOTOphn1 

COCTaBJI5leT 20% OT o6wei1, T.e. CblpOH MaCChi), onpe,ueJIMTe, KaKOH % ITOTpe6neHHOH ,UpO)I()J(aMH 

fJilOK03bl 6biJI H3paCXO)lOBaH Ha KOHCTpyKTHBHblH 06MeH . 

B paMI<ax 3a,lla4H .norrycTHMO C'fHTaTb, 'fTO C n rJOK03bl rronHOCThiD BKJIJOqaeTC5l B 

KOHCTpyKTHBHbiH o6MeH (6e3 flOTepb) . 

Pe3yflbmam yKa:Jicume e n.5 T-ta 6JtWII<e omeemo6 (2 6a ruza). 
7) OnpenenHTe, KaiGie ocHOBHbie rrponyKThi 3HepreTH'1ecKoro o6MeHa 11 B KaKHX 

KOJIHY.eCTBax (r/n) 6biJIM o6pa3oBaHbi llPO)J()J(aMH B xo,ue KYJibTMBHpoBaHH5! . B ycnoBIUI.X ,um-IHoro 

3KcnepHMeHTa rrpM3HaKOM a3po6Horo pocra .llPO)J()J(eH 5lBJI5leTC5l MaKCHMaJihHOe BpeM5l Y.llBOeHH5l , He 

rrpeBLJwarowee 8 '1. 

Pe3yflbmam (c mOI11-IocmbTO oo o6yx 3JtaKo6 nocfle 3anRmou) yKa:Jicume 6 n. 6 na 6JtaJtKe 
omeemoe (8 6a!!fl06) . 

Ta6Jlul(a 1. Ta6JIUI.(a 2. 
Onmu'-lecKall nJlomHocmb cycneHJUU Onmu•teCKa.Jl IVlOmHocmb KYllbmypbt opoJJC:»eeil, 
o mpal(UU lfJOJICJICeU fJU3JIU•tHOU KOHl(eH 0 UJMefJJt6tuallCJt 6 xo e KYllbmU6upo6aHtlll 
KouueHTpaunH,MJIH orr BpeMn orr qHCJIO KJieTOK, 

KJieTOKfMJI KYJibTHBHp083HHH, MJII-1 KJieTOWMJI 

5 0 0 ,2 '-1 

100 0,4 0 (rroceB) 0,3 
200 0 ,8 24 0 ,35 

48 0.5 

72 0,6 
96 0.65 
120 0 ,7 



thoro 6aJ1JJOB: 

JIMCT OTBETOB 
Ha JHJlHHIUI TeopeTJ-t~lecKoro rypa pentOH!lJJLHOI'O :JTana XXXVII Bccpoccuilci..:oii omtr\luua;J.bl 

lliiWJibHHKOB DO fiHOJIOrHH. 2020-21 y~l. rOJ],. 11 1\:JlaCC 

MliKPOEI:IOJIOriDI 

1. KaJ1H6poBO'-II-Hl5I KpHBM (3 6a1111a) 

0 
0 

2. KpHBa5r pacTa (3 6a1111a) 

~~ 
J J.~ 
5 
i 

\'l.S 

\01) 

l50 -
I 

0 1'2.0 

c 

BAPHAHT 1 

/ 

on 

3. BpeMJI y)J.BOeHH5l I<JleTOl<: 1 !i '-1 (2 6.) 4. oMoMacca Bhipocumx KJlCTOK: 15 ·10-1.- r (2 6.) 

5. ~011.5! norpe6JleHHOH fJllOK03bl, I13paCXO)J.OBaHHOH Ha KOHCTpyKTHBHbiH 06MeH: J 7 ~% (2 6.) U 

6. Dpo)J.yKThi :meprenr'-IecKoro o6MeHa 

llpO)J.YKT: CkJ-10 Otl (2 6.) 
2_ 

Ko1111 LleCTBO; GC6 r /JJ (2 6.) c 

llpo)J.yKT: CD~ (2 6.) /._ Konw-recTBO: 0 7 z.. r /n (2 6.) 0 

c 



3a)J,aHJHI TeopentLtect.:oro Typa pentoHaJlhHOro nana XXXVII 
Bcepoccni1cKoi1 OJH1MnHa)J,hi umo.JlbHHtWB no 6HOJJOntH. 2020-21 yLJ, roA. 11 I~n acc 

fEHETHKAnBHOHH$0PMATMKA BAPHAHT1 

3a}laJme 1. 16 6a.rtnos] ,[l,m1 pewel-!1151 ,LI,aiiiiOH Ja,LI,a4 11 BaM n o Tpe6yeTc51 Ta6m1ua 

reHeTHYecJ<oro Kona (eM. Tip¥1Jlmi<eHHe I ). 
Ha pHCYHKe HHJKC npnse)J,eHa CMbiCJlOBaSJ nocne)J,OBaTe.rlhHOCTh ,LI,HK, B HanpaBJlCHIIII OT 

5' IWHU.a K 3' IWI-IU.Y· 

5' -ATCCTATGGAATTGCGCGCATGGACCG AG GACCGAG ATTCTTCTA *TTTAAAGTAG-3' 

YI~allmTe: 1M CTapT-IW)J,OII 211 CTapT-KO)J, OH 

KonH'-ICCTBO aMHHOintcnoTHbiX ocTaTIWB (no 2 
6anna) 

3apuJJ. MOJICKYJibl 11p11 pH=7.0 (no 1 6aJIJlY) 

KonH'-IeCTBO aMHIIOIOJCJlOTHbiX ocTaTIWB c 

apoMaTH'-ICCimMH pa,11,HKaJlaMH (no 1 6aJlJ1Y) 

3a)J,aHHC 2.[4 6annaj B pe3yJtbTaTe III-ICCpUiill, I-Ia 1103IlllHIO, OTMC'-ICI-11-1)' 10 3HaKOM * 6 biJl 

scTpoeH a)J,eHIH-1. KaKHe HJ yTsepii\Aei-mi1 o6 JToll MyTaU.HII sepiibi? 

YTBCpil\LlCI-IHC Bepuo Henep11o 

Eon ee .UJ!HHHbJH nonHnenTH.U oKmKeTC51 eLUe ,UJ!HHHee 

Eonee Koponmti nommenTHn or<a)KeTc51 eme Kopoye 

Y o6o11x KO.UHPYlOlli,I1X nOCJle,LI,OBaTeJlbHOCTeH 01<3)KeTC51 06UJ.HH CTOn-

1<0/1,01-1 

b 0Jl bWa51 43CTb nOCJ!C/l,OBaTeJl bHOCT!1 )_J.JII1 !-I 1-1 01'0 II OJ111llell'l k! !W 

OCTaHeTC51 6e3 11 3MeHeJ-1!1M 

llpulloJ-Iceuue 1 

TABJJMLI,A fEHETJ1tjECKOfO KO.LI,A 
l'eHCTii'JCCKHi i KO)J; (HPHK ) 

llepBOC BTOpoe OCHOBaHne 'l'peThC l 

OCHOBaHHC y T~ A r OCHOBaiiHC 

<I>eH Cep Tnp UHc il' ' 

y <t>eu Cep Tnp Unc u 
Jiei1 Cep - - A l 
Jieii Cep - TpH r l 
Jlei1: Tipo J'HC Apr 

~ I 
u Jleii llpo rue Apr 

I 
Jlei1 llpo f JJ H Apr 

I Jie.t.% Tipo f JJJI I Apr 
H.IJC T pc i\cn Cep ~' 

I 

I 

A 
Hne Tpe AcH Cep I~ 

I HJie Tpe Jht3 Apr A 
MeT Tpe JlH3 Apr r 
BaJI A JIO A en fJH! y 

r BaJI AJia A en fJJJ1 u 
BaJI AJia fJJy rmr A 
Ban AJIH rny f JJH r 



3a[lai-me 3. 110 6a IJIOB] 

OllPE,ll,EJIEliHE Yf'OBH}l '.:)KCIIPECCHI1 rEHOB METO)J,OM PT -llU:P 

MeTOA o6paTIIOH TpaHCiepHnUHH - no.rmMcpa:moil ucnuotl pcaiCI{Im (PT -llli,P) 

WHpOKO YICI10Jib3)'eTC51 L\)151 OU.el!Kl1 OTHOCHTCJibi!Oif 1KC11peCCl1ll I 'eiiOH (I<O: IHYCCTBo MPJ ]I{ 0 }\1101'0 

reHa OTHOCHTeJibliO KOJII1YecTBa MPHK LLPYI 'OI' O rcm1). 

B xo,lle nepBOH CT3.lll111 PT -llUP np11 noMOWH cpepMeHTa o6paTHOH TpaHcKpHma3bi 

(pesepTa3bi) Ha ocHose pa3JIHYHbiX PHK nonyYatOT 11x O,lli-IOH!1TeBbie ,[ll-IK - KOril111. B xo,lle 

BTO]JOH CTa,llHH np11 ITOMOW,Yl TepMOCT3611J1bHOH ,[lHK-nomiMepa3bl 11 cneu.HcpHYeCKHX 

OJIHI'OHYKJieOTH,llOB - npatiMepOB (3aTpaBOI< ,llJ151 CI1HTe3a llHK) npOBOLJ51T Cl1HTe3 ,[ll-IK ,'J,JU! 

)'BeJ1HYeHH51 KOJlHYeCTBa clJparMeHTOB Ollpe,lleJieJ!HbiX reHOB . ]Jporpai\IMa JlLI,P COCTOHT 1!3 

llOBTOj)5110Wl1XC5! U11KJ10B, B XOL}e KOTO]Jb!X HLJCT C11I-ITe3 ,[lllK, TUI< '-ITO B KOIJUe K3)K,'.LOm UI1KJia 

KOJIHYeCTBO ,UI-!J( onpe,lleJlei-IHOrO reHa yBeJIH'-ll1BaeTC51 IT]JYIMepi-10 B 2 pa3a no cpaBHeHHIO C 

HaYaJIOM :noro Ll,HI<J1a. JlpH 3TOM B KOHLI,e I<a)I<,/],OrO Ll,HKJJa H,[l,eT onpe,[],eJieH!1e KOJIHYeCTBa ,.lJ.l-lK 

3HaJ1H3HpyeMOfO cpparMeHTa reHa, MOMeHT, I<Or,lla 3TO KOJIHYeCTBO ,llOCTI1faeT 3a,llaHHOf0 

noporosoro 3l!a'-leHH51 , o6o3Ha'-lai-oT «C». ,Um1 pa3HbiX reHaB 113 O.lliiOro 11 Taro )Ke o6pa1ua 

3 IIa'leiii-151 cl pa3I-IbiC, B 3aBJICHMOCTI1 OT IIU'laJibllOI 'O KOJIIILJCCraa 1\IPI I I<, LJC M i\IeHbWC C\. Iel\1 

60JibW e 6biJIO MPHK HCCJienyeMoro reiJa. CpaBIIH13i:\5! cl HCCJIC)l,)'CMbiX I'CII OB co '3 IIaYeiiJI51NH1 cl 
«reHOB ,llOM3WHero X0351HCTBa» (reHOB, I<OTOj)bie CTa611Jibl-10 3I<Tl1BHO Tj)3I-ICI<pH6YipyiDTC51 BO BCeX 

TMnax I<JleToi<) MO)I<HO orrpe,lleJ1!1Tb OTHOCIHeJibJibiH ypoBeHb 3I<crrpeccl111 HCCJ1e.llyeMoro reHa. 

Kp11BbiC aMnJIMqmi<aiJ,l111 Tpex reHaB A, B H C, a TaiOKe HX C noKaJa HbJ 11a p11C)'HKe. llpH 

3TOM 3a e,llHHYILJ.)' 11p111-ll1M3IOT )'])OBeHb 3I<CnpeCCYI H reHa ,llOM3ll!IICJ'O X0351HCTBa. 

KonH'iecreo 
cpparMeHra AHK 

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

reH A 

reH c 

reH 8 

nop~~oeoe 3Ha'ieHHe 

nopJ~,QKOBbiH HOMep UHKila nl.IP 



3a,[laHHC 3.1. ~JUI rrpoBe,~J,ei-IH5I o6paTHOH TpaHC1<p1111IJ,HH TOJlbi<O Ha OCHOBe aPHK (He 11Cl10Jlb3)'5J 

pPHK VIJUI npyme PHK) MO>KHO 3anaTb cneuVIcjJYJLIHOCTb CB513bJBai-IVI51 pesepTa3bl npH noMOWH 

OJlMI'OHYKJleOTH,[J,HOrO npai1Mepa, HMeiOwero B COCTaBC TOJlbKO JTO a30THCTOe OCIIOBaHHe. 

!--:la3oBHTe ero. 

0TBCT: ------ (I 6aJIJ1) 

3a,[laHHC 3.2. Tipe)I<,IJ,e YeM npHCTynaTb K BblDOJU-leHHJ{) 3a,[J,aHH51, llO,IJ,yMaHTe KaKa51 qJOpMyna 

JlY'-Illie scero onHcbmaeT 3aBHCHMOCTb I<OHuer-ITpaUHH nponyKTOB TIIJ,P (A) OT HOMepa UHKna (t), 
ecn11 A0 - KOHuer-ITpaUH5l ,QHK B npo6e no Ha'-Jana pcaJ<UHH . 

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

,Qn5J reBa ,IJ,OMawHero xo35IHCTBa C H Hccne,~J,yeMbJX rei-JOB A 11 B MeTO,IJ,OM PT-OIJ,P 6bJJ1 H3MepeH 

ypoBeHb 3J<CrrpeCCI1I1 B o6pa3UaX K]JOBH OT Tpex nauHeHTOB, pe3yJ1bTaTbl B BH,[J,e 3Ha'-JeHHl1 )']JOBH51 

::>I<cnpeccYII1 noJ<a.3aJ-JbJ B Ta6m1 1.1,e. 

3anonHVITe Ta6n11uy 3HaYeHI15IMH Ct ,[1,1151 rer-IOB A VI B, a Taroi<e cpenHMMH 3I-raYeHH51MI1 ypoBH51 

3KCil peCCI1I1, 3al1!1CbJBa5f I1X B BI1,1J,e ,IJ,eC5ITWIHOM n po6H C O,IJ,HHM 31-IaKOM fiOCJle 3a i15ITOM. 

Pa3HI1U,Y Ct B 1 IJ,HI<n CYI1Tai1Te J<aJ< pa3HHL\Y B ypos11e 3Kcnpeccl1H B 2 pa3a (8 6annos). 

fiaUHCHT 1 fiaUHCIIT 2 fiaUHCIIT 3 Cpe,LlJJee JHa'-ICJJHC I 
ypOBHH JKCnpeCCHH 

Ct YflOBCI-Ib Ct ypoBCHb Ct ypOBCI-Ib ,LlJHI Tpex 

3KCilpCCCHH 3KCil))CCCIHI J t\:cnpeccuH nauueHTOB 

renA 0,5 0,35 0,71 

reH B 0,25 0,18 0,13 

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

3a,Llamte 3.3. Ha116onbwHii yponeHb JKcnpeccH rl m rcrroe /\, B H C xapaKTcpcH ) lJI51 r·c1-1a ... 

0TBCT: __ ( 1 6ann) 

BHHMAHME! 
Bee OTDCTbi JaHccnTc n JH1CT OTBII:TOB! 



I,1Toro 6annos: 

JII1CT OTBETOB 
na Ja)lanun TeopcTH'-IccKoro rypa pcrnouanbnoro JTana XXXVII 

Bcepoccui1cKoH OJmMnHa)lhl lllKOJlhiiiiiWB no 6uononm. 2020-21 y~1 . ro)l. 11 ICJacc 

fEHETHKAuEHOHH~OPMATMKA BAPHAHT 1 

3aAamre J. [6 6aJ1JlOB] 

Y J(a~KHTC: 1 H CTapT-IW)lOII 21i CTapT-KOAOH 

Komi~IcCTBO aMIIIIOKHCJIOTHbiX ocTaTIWB (110 2 
\~ -r 6aJ1Jla) -\- \ \ 

3apnA MOJlCI(YJlbl npH pH=7.0 ( 110 1 6a.11J1y) 
-t ~ \) - --

KonH•JcCTBO aMHIIOintcJIOTHbtX ocTaTKOB c 

apoMaTH'-ICCKHMH paAH1(3JlaMH (no 1 6aJJJIY) 
y - l- ---

3aAaJ-mc 2.!4 6aJ1Jlaj 

Y'rBepm))CHIIC: Bepno HcBepno 

J3onee llJIHI-IHbiH nommcnnw oi<mKeTc5! ewe llJIH IIIlee v 
J3onee KopoTKHH no;mnenTHll oi<mKeTC5I ewe KopoYe 

J 

Y o60HX I<OllHPYI-DWHX nOCJlelJ,OBaTeJibHOCTet\ OKmKeTC51 06WHH CTOn-KO,llOII 
J 

J3oJibWaH LJaCTb nocnenosaTeJJbHOCTH nnH HHoro no;mnenTHlla ocTai-IeTCH 6e1 
v H3MeHeHHH 

3a)laHHc 3. [ l 0 6aJ1JI013] 

3a)la11Hc 3.1. 0TI3CT: __ _.__A,___ __ (1 6aJlii) -
3a)laJ-me 3.2. ( 8 6annos ). 

flal{HCHT 1 llal{HCHT 2 flau,HcHT 3 Cpc)lnce JHa'-lcHHe 

y p0131UI 3KCilJ)CCCliH 
c, ypOBCI-Ib Ct y pOBCllh Ct ypOBCIIb )lJUJ Tpex 

) I(CflpCCCHH JI(CII pcccmt J I(Cll peccu 1t naU,IICIITOB 

feu A ell 0,5 5'5;?- - 0,35 Z61 - 0,7 1 454 ~ - ' 

feH B f70 _.0,25 10!,3 -- 0,18 14c(3 --0,13 ~02 
I 

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

3a)lai-IHC 3.3. 0TI3CT: c ( J 6ann) --\ 

+ 
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3awuHUI upai\HI'-Iecicoro Typa pernoua.flbiiOro )Tana XXXVIl Bcepoccuilctwil 
OJIHMillfa)J,bl lliiWJibiiHIWB 110 6HOJlOniH. 2020-21 y~t. I' OtJ,. 11 l(.llacc 

AHATOMlUI PACTElUfH Bapmurr 1 
UeJib pa6oTbi: vl3yYeJ-me allaTOMVfLJecKoro CTpoeiiHSI opra1-1a pacTemuJ. 

ncpeJJ, BaMII "1306paii\CIIIHI nonepe4HOf0 
PaccMoTpMTe Hx. BbmommTe JaJJ,aiinn: 

5 

2 11 

cpCJa o6bcinos (puc 1, puc.2). 

2 

~·~~LJ 

8 

puc. I 

~~~~-3 
~~::z::lf~l{ 

~m~~-7 

puc.2 

1. J;lcnOJlb'JYU fiytmCIII-IbiC ICOJJ,bl (A - <I)) ycTaHOBIHC COOTBCTCTBIIC i\IC/.-JJ,)' 
aHaTO I\HI~IecieHMII CTPY"TYPIIbiMII ·weMeiiTaMn opra11os o61,e1noB 11 IIX 
IIH:JBaJIIHIMH. (10 6aJIJlOB) 

3a'f";"'e1Ta6~'"f"3" Tl4 I 5 I 6 I 7 I 8 I 9 110 I ll I 
3anom-IJ1Te Ta6mn~y ,um1 p11c.2 

I I I 2 I 3 I 4 I 5± 6 1-71 8 I 9 I 



2. Onpe!leJIIJTe Tnn ny .. ma o61.cJna, ww6pa:>Kci-moro Ha puc. 1 . 3amwnrre, 

HCHOJlb3YU IW)lbl 0603IIai.JCIIHil (1 6a.rJ .rl) 

PHc.l THn nyLJKa y o6beKTa 11a p11c I _______ _ 

3. Onpe)le mTe opr3IIbi p3cTciinil IIJY .. HlCMbiX B31\IIf o6bCII:TOB, Ino6pm~-:eiiiibiX 113 

p11c.l 1i p11c.2. 3aiiJillliiTC, IICIIOJib3Yii IW)lbl OOOJIIa .. ICIIIIli (110 0,5 = 1 63JIJI). 

PHc. l OpraH pacTeHH51 ___________ _ 

PHc.2 OpraH pacTeHH51 ______ _____ _ 

4. HccJle)losaTeJJb oKpacuJl cpc3, IIJo6paiKeiiiihli1 11a puc 1. q, wpormoiJ,JJIIOM B 

npucyTCTBiili IWIIIJ,CHTpiipOBaliHOli COmiHOil IUICJ10Tbl. YKa/1\IITC KO)..lbl 

CTpyinypiibiX )JlCMCIITOB cpe3a, IWTOpblC OH~paCIIJlliCb UCilOJll>J)'CMbll\111 

pe3t<:THB3MU (4 63J1J13). 

OKpacHJlHCb cnenyrOLU11C aJJ aTOMH4CCKHe cTpy l<TYPbi ____ _ 

5. Bbi6cpttTC tn npe!lJlOJI(CIIJJhtX •no6paiKCJJJJil ( p11c . 3), T e n p y •n yphi , JWTOpbiC 

BXO)lSIT B con·as TIGllllt, 0003IItl'ICIIIIOJf llll<~pOJI ~ II H 11 '..1)' 4HC'\-I0\1 cpc·J e , 

H306paiJ(CIJIIOM Ha pHC.J. nocT3Bh re 31131<: «X)) npOTHB BCJ)IIOrO OTBClH. (2 OH.IlJlH) 

N!! CTpyinypa 

I 

2 

3 

4 

5 

1 2 3 4 5 

Puc.3 

6. Ka1n1MH UH~>paMH o6oJJ1a'fcJJa ., KiiHh, co;,ep1Kau,a ~• "J 111 iKe c rp~' K rypbi Ha cpc3e 

o6'heina, mo6pmi~cmioro na pnc.2'? (2 6a.r1J1a) 

0TBCT! --------



flplU/OJJCef/Ue J 
KO,LI,hl AHATOMJ1LIECI01X CTPYKTYP OGbEKTA 

A. 1riH,llepMa HJIVI pH30JJepMa , II JIH HX ocnrrKH 

E. nepHJlepMa 

B. yrom<asa5I I<OJIJieHXHMa 

f. OJ!3CTHHYaTa5! I<OJIJTeHXHMa 

,11,. CKITepeHXHMa 

E. I<opa 

)K 3K30,llepMa 

3. Me30JlepMa 
I 

11. 3 1-lJlOJlepMa 

K. u.einpaJTbHbiM U.HITHHJlp 

Jl. nepJAUHKJI 

M. ny'-IKOBbiH KaM611i1 

H. Me)KriY'-JKOI3bii1 KaM6vli1 

0. nepBH'-lHa51 (jJIT03Ma 

II BTopwum51 Q)J103Ma 

P. nepB11Y.Ha5l KCHJJeMa 

C. BTOp11YHa5! KCHJTCMa 

T. ny6o-JlpesecHbJe (paJlHaJTbHbJe, napeHXHMbJe) JJ)'YH 

Y uponycKHbJe KITeTKH. 

<l>. DOJ!OCTb COCy,lla BTOpH'-IHOH I<CHJTeMbl 

TI-mbi ny'-IIWB 

I OTKpblTbiH KOJIJiaTepaJlbllblH 11p0130)UilllHi1 IJYLJ()J( 

II 3aKpbiTbiH cocyJlHCTO-BOITOKJ-111CTbJH KonnaTcpaJlbHbJH nyYoK 

III OTKpb!TbiH npOBOJl5lll.lHH 6viJ<OITJTaTepaJTbHblH ny'-JOK 

IV PaJlHaiTbHbJi1 ny'-!oK 

v KOJ-IUeHTp11'-!eCKI1H ny'-IOK 

Opran •ny'-laeMoro o6bcina 

VI f1o6er HITH ero BH}]OI13MeHeHJ15l 

VII KopeHb 

VIII J1HCT 

Knacc noKpbtToceMeHHoro pacTeHtut 

IX Q JlH O}lOJ! b H bl e 

X )lBy JlOJILII Lie 



J!!Toro 6aJ1J10B: 

JIMCT OTBETOB 
ua 3a)J.amm npainH'-ICCIWro Typa penioi-IaJibHOro JTana XXXVII BcepoccHIIcKOH 

OJIHMnHallbl WIWJlbliHIWB nO 6HOJ10rHII. 2020-21 yt.I. fOJ].. 1J IWaCC 

AHATOMH51 PACTEHHH BapuanT 1 

1. (10 fiaJIJIOB) 

3an 6 OJ1HHTe Ta J1 HU, Y )J,J15l pHC. 

1 2 3 4 5 6 7 8 9 10 11 

4- \( 3. ~+ o .t 6 p {\+ ,il, A+ t'T 6 
3anom-une ra6m1u,y .ami pvtc.2 

I~ ~~I~~+ ~ ~~~~ ci i~l ~~
5 

~ ~~+~I ~~I P~
8

+ ~~~~~fr 
2. 3an&UUHTC, HCilOJ1b3)'SI IWll,bl 06031-la'-ICI-IHH (1 6aJIJI) 

IV ·1 P11c.l T11n nyYI<a y o6bei<ra 1-1a p11c.l ______ _ 

3. 3amiUlHTC, HCilOJ1b3)'SI KOll,bl 0603Hat.ICI-IHH (no 0,5 = l fiaJIJI). 

PHc.l OpraH pacreHIUI _V_\_\ __ .. -<'------
(J r-
1 

PHc.2 OpraH paCTeHH5l _____ V_ )_\ ____ _ of" 
I 

4. YI.:aJKHTe IWll.bi cTpyinypiibiX JJICMCIITOB cpcJa, IWTOpbiC 

HCnOJ1b3YCMbiMH peai\:TimaMII (4 6aJIJia). 

0KpUCI1J1HCb CJ1e)J.yJOUV-ie 3H3TOM!1YeCK!1e CT]JYI<TYjJbl ~ £_ p c L..j 
"1-'1--

s. n OCTaBbTC 3HaK « X » npOTHB BepHOI'O OTBCTa. (2 6 >aJIJla ) 

N2 1 2 3 4 

CTpyinypa X X 

6. KaimMH UH4>paMH o6o3Ha'-leHa TICal-lb ... (2 6aJIJia) 

OrBer: -------

OI,pacll.liiCb 

({t;rf~~~ 
,i- (tet-!J>~f2. 

G) 
5 

0 


