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11Toro: -1 ~ 63JIJJOB 

JIHCT OTBeTOB 

JOOJioriUI noJBOHOlfHbiX. 10 ~~:JJacc 

)l,aHo 5 o6oeKTOB. no Ka)KJI.oM sepHo yKaJaHHOMY nymcry- I 6arm. J1Toro 20 6amtoB. 
Oli'hEKT-1. 

JiyKBa OTpH.Q3 J + 
KJJacc ~ .L /(,.//LA'J. .1-/Iu£ --\--
0TpH.Q ~ UAo -· ~. 

,. -
fiJJOTOH.QH bl H I PacTJtTeJJbROH.QHblH CMewaHHbiH 

./ I + 
Oli'hEKT - 2. 

JiyKB3 OTpH.Q3 13 ---\-
KJJacc .,t.~(:NJ,., "~ ~ -T 
0TpH.Q -

fiJJOTOH.QH biH PacTJtTCJJbHOH.QHbiH CMewai:IHbJH 

v -T-
OlibEKT- 3. 

JiyKBa OTpH.Qa ( -+ 
KJJacc /M,~L. _,_ ~~- -"· ,A -+ /'-'" -~ 

OTpH.Q ~ --
fiJJOTOH.Qilblil I PacTHTCJJbHOH.QHblH I CMewaHHbJH 

v' I I -\-

OlibEKT- 4. 

JiyKB3 OTpH.Qa r --t 
KJJacc -/./. · 1~-'f. "'· A -T If 

0TpH.Q o?A • ../ ..... ~ -r-F? ·tr....,.... 
fiJJOTOH.QHbiH I PacTnTeJJbJIOH.QHblii r CMewaHHbiH 

I 1/ I + 
Oli'hEKT - 5. 

KJJacc ~I,J~ , 

OTpHJI 

fiJJOTOHJlHblfi 
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OlibEKT -1. 

Ta6JUtllbl .llJIR onecetmR OTBeToo 

e,lleJieH~UI no «Ta6nHu.aM .n.n~ on .!I.D.OB» 

5 
CHcTeMaTHYecKoe nono)l(eHHe (HanHcaTb no-pyccKH) 

Knacc ~ /./ /~. ,__A 
-.r ~ 

OTJ).!!.D. ~ 

mecTBeHHbiH THn nHTaHH.!I nocTaBIHb O)J,HY ranoYK ' H 

2 



OJi'hEKT - 2. 

Ta6JUtUM .llJJH oueceum1 OTBeToB 

C.llCJlCHIUI no «Ta6JTHll3M )l.Jlll on 

CHcreMaTHI.fecKoe nonmKeHHe (HanHcaTb no-pyccKH) 

Knacc 

OrpA.n 

n lpeHMylUCCTBCHHblH nm ITHT8HH51 ( nOCT8BI1Th O)UN raJTOI.fKY HJTH KpCCTHK ) 
J1nOTOll)l.Hhl i1 PacTHTCJTbHOll)l.HbiH CMewaHHbJi.f 

v 

3 



Oli'hEKT- 3. 

Ta6JJifUbl ~JJR BHCCCIHUI OTBCTOB 

e.n.eneHHSI no «Ta6J1HU8M .Ll.JlSI on MeJleHHH OT Sl,llOB» 

CHcTeMaTHYecKoe nono)l(eJ-me (Han HcaTb no~pyccKH) 

Knacc M~Jh ~ . .,.,_, 
/ 

0TpR11. .Ll.. _,., A. f /;.-. ~. 
/ , 

w.ecTBeHHbJH THn mnaHHSI nocTaBHTb O,UHY ranoYK 
nnoTOH,llHbJH PacTHTe bHO~HbiH 

/ 
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OJi'bEKT - 4. 

Ta6JJHJ.lbl .UJJH BnecemtH OTBCTOB 

e,D.eJieHJHI no «Ta6mn.taM .D.JISI on c.D.eneHHJI o SI.D.OB» 

CHcTeMaTHYecKoe nono)f(eHr1e (HanHcaTb no-pyccKH) 

Knacc 

npeHMYLUeCTBeHHblH THn nHT3HHSI (nOCTaBHTb O,ll,HY ranO'!KY HJJH KpecTHK) 

OnOTOSI,D.HbJH PacTHTeJibHOSIAHbJH CMernaHHblH 

v 
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OlibEKT-5. 

Ta6JIHUbl J.lJIH BIICCCIIIIH OTBCTOB 

e.LleneHH51 no« a6mtuaM ,nm1 on e,neneHH51 o 51,ll.OB>> 

oyKsa 0Tp51 a 

CHcreMantt.tecKoe nono>KeHJ-te (uanHcaTb no-pyccKH) 

Knac _/_/,/A~ , _ 
/V 

0Tp51.ll l.hA. ·--'~ i '-'• ·"-..., 

npeHMymeCTBeHHbiH nm m1TaHH51 (nocTaBHTb O,ZJJJY raJJO'"IKY HflH KpecTHK) 
nnoT051,ll.HbJH PacTHTeJlbHOR,ll.HbJH CMemaHHblH 

11 
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11Toro 6annos: 

~IICT OTBETOB 
na 3a!(annn npaK'ntl&ectcoro rypa pernouaJJbnoro :nana XXXVII Bcepoccnftctcoil 

O.I1Hl\f0lf3J(bl WKOJJbHliKOB nO 61fOJIOrlfli. 2020-21 ytt. fOJ(. 10 KJI3CC 

AHATOMIUI H <l>H3HOJIOJiriDI qEJJOB KA H JKHBOTHblX BapuanT 1 

3a)lanue l. (6 6annoo) 

Ta6nuua 1.1 (3 6anna- no 1 6ann 3a Ka>K,IzylO sepH)'Kl cTpoKy : 

On biT Bell(ecTBO A Bemecroo J> BemecToo B 

HnJ(eKc 1 (CbiT8H 3J(OpOB3H MbiWb) o. t 0 -0~ OTBeTa (R) 

2 (rOJJOJ(HaH 3.llOpOB8H MbllUb) 
b/6 Q6' .... q( 

3 (Cb1T8H MbiWb, 60JJbH8H 
-D1 1(C) TOKCODJI83M030M) q~ 0 

Ta6nuua 1.2 (3 6anna- no 0.5 6anna 3a Ka)l(,[l)'JO sepH)'JO no3HUHJO): 

.N'!! Bonpocbl A J> B 
1 KaKoe H3 sew.ecTB .A11H 3AOposoi1 MbJWH scer)la HBJlHeTcH v arrpaKT8HTO 1? 

2 KaKoe H3 semecTB JlJUI 3.AOBOH 1biWH scer)la HBnHeTc.SJ v penenneHTOM? 

3 )J.nH KaKoro HJ semecTB 6onee scero H3MeH.SJeTC.SJ HH.AeKc 
tl OTBeTa npH fOJlO)le? 

4 )J.JIH K8KOro H3 BCUlCCTB 6onee BCero 113MCH.SICTC.SI 11HACKC v' OTBeTa npH TOKCOnJ1a3MOJe? 

5 KaKoe 113 semecTB cKopee scero co.nep>K11TCH a Janaxe 
tl KOWal.JbeH MOI.fl1? 

6 KaKoe 113 semecTB cKopee scero co,Aep>KHTC.SJ B Janaxe 
MbiW11HOfO noTa? v 

3a)lanue 2. (14 6annoo) 

Bonpoc 2.1. (5 6annos) 

CTpytcrypa HoMep na CTpytrrypa HoMep na 
J(narpaMMe J(HarpaMMe 

nepe,.UIIHH M03r j npoJlOJlfOBaTbiH M03f 2 

npoMC>K)'TOI.fHbiH M03f 1 XHaJMa ~ J--
CpeJlHHH MOJr f. flmo<jmJ r;' 

MocT j 060HHTeJ1bH8J! J1 KOBHU8 ,f 

M03>KC40K ~ 060HHTeJ1bHblH Tp8KT Jl 

~a4r. upJJ.P 
roo vv 

3 

o, )' 

oS' 
I 

-



Bonpoc 2.2. (6 6aJUloB- no 1 6anny 3a Ka)I(JJ.)'JO aepH)'JO CTpoKy) 

YTsep)KJJ.entte PenTu Mneaco H penTHJJHH, HH 
JIHii nHT310 II penTIIJIIUI, 

m~te 1JJeKOflHT310InH HH 

e MJJeKOflHT8 

IOIJlHe 

Y 3TOH rpynnbl cpe,ll,HHH M03r pa38HT B J ¥ 
60JJbWeH CTeneHH 

HMeeTCH M03>Ke'foK v 
J11eeTCH MOCT v 
HMetOTCH nepe,ll,HHe >KenyJJ.Ol!KH v 
KOHe•moro M03ra 

BcH 3pHTeJJbHaJJ HH<f>opMau,HH oT 

npaaoro onTHYecKoro Hepaa 

ompaanJieTcH Ha o6pa6oTKY 8 v 
3pHTeJlbHblH 3Ha.TJH3aTOp npaBOH 

flOJlOBHHbl M03ra 

CTpyKTyphi npoMe>KYTOYHoro 1o3ra 

o6ecnel!H B8K>T C8H3b 1e>KJJ.y v 
CTPYKTYPaMH nepe,ll,Hero H cpe,ll,Hero 

MOJra 

Bonpoc 2.3. (3 6anna- no 0.5 6anna Ja Ka>KAYK> aepHyJO noJHU,HtO) 

YTsepil\,lleHue flpOTIIBO· He 

pe'!HT npOTHBO· 

pe'!JIT 

HJaecTHbiH HaM « 103r penTHJIHIU> npHHa,ll,ne>KHT npeJJ.CTaBHTCJIHM 

tl 38BpanCHllHOH JlHHHH 380JliOLI,HH , npellCT8BHTCJ1H KOTOpOH HC 

HBJIJIJOTCH npe,ll,K8MH MJICKOflHTatOlli,HX 

BhiCWHe HHTerpaTH8llbJC u,eHTpbJ 8 M03re penTHJJHH pacnonaratOTCH 8 

CpCll,HCM M03rC YTO B KOpHe OTJ1HLJ8CTCH OT opraHH38LI,HH M03ra t/ 
MJ1CKOflHT8JOlli,HX 

Y penTHJIHH B TOH HJIH HHOH cTeneHH 8brpa)KeH nnam- cTpyKTypa, v 
fOMOJ10fH4H8H KOpe nonywapHH y MJ1CKOflHT8JOlli,HX 

.6opollaTaJJ araMa no,ll,pa)KaeT no8e,ll,eHHJO caoHx copo,ll,HYei1, 

06yYeHHbiX OTKpb1B8Tb CMKOCTb C KOpMOM. TeM ca 1bJM 06yY8CTCH v 
qep e3 noApa)KaHHe 

06W.HH npe,ll,OK penTHJIHH H MJ1eKOflHT8JOUlHX, CKOpee 8CCfO 11MeJ1 v 8blp8)KeHHY10 J1HM6H4CCKYJO CHCTCMY 
c.( 

CaMKa KpOKOJJ.Hlla yxa)KH 8aeT 3a caoHM noToMCTBOM v 



3a.llaHHR npaKTU'tecKoro rypa pernonaJJbnoro JT&na XXXVII BcepoccuucKoil 
omtMnua bl WKOJJbiiiiKOB no 6uonorm1. 2020-21 Y'~· ro.ll. 10 Knacc 

cf>H3HOJIOJifiDI qEJJOBEKA H JKHBOTHhiX BapuanT 1 

3aAanue l. H3ytJeuue omfRHnsr o6oHRTCJlbllbiX curnaJJo8 na no8e.llenue 
MJICKOfllfT81Qll(lfX (6 6&JIJIOB) 

060HJITeJibHble CHrHaJlbJ HrpatOT Ba>KHYlO pOJlb B »<H3HH MJieKOITl1T8fOll.ll1X. 3a 8H8JIH3 

HHQJOpMaUHH nocrynaiOWH OT opraHOB 060HRHIUI, OTBelfaeT COBOKynHOCTb CTpYKT)'p M03ra, 

Ha3blB8eMa.ll llHM6H~eCKOH CHCTeMoit YYeHblH 113Y'J8ll BJ1H.I!Hl1e 3anaxos Tpex sewecTB (A, li H 

8) Ha noBe,lleHHe ,llOMOBOH MbllUH (Mu muscu/u ). )J,llJJ 3TOf0 1blillb noMellJ,aJlH B BOJibep C 

.llB)'?'-1.11 y6e»<HmaMH. B y6e»<HW.e (I) noMemanH Kycot.JeK <i>HJibTposaJibHOH 6yMarH, 

npomtTaHHOH HCCJI .uye fbiM semecTsoM. B y6e»<Hwe (II) noMecntnM KycoYeK 

<i>HJlhTJ)OB3llbHOH 6yMarH, nponHTaHHbiH HeHTp8JlbHbiM 3anaXOM. MbiWH MOfyY CB060.U,HO 

BXOJlHTb B y6e»<H~a H nOKH}l8Tb H . Vfccne)lOBaTCJlb Ha6JliO}l8J1 38 MbllliaMH H 38nHCbJBaJl 

speM$1 HSXO)f{}leHHJJ B K8)f{}lOM HX y6e»<HllJ,: 

r-.{ Onbtm 1 

BeweCTao A Bew,ecTBo E BeweCTao B 

Y6e>1mwe I Y6e>KHLI.le n Y6e>KiilllC I Y6e>KHllle II Y6e>KHllle I Y6e>KHUle n 
Bpe~t.R 40 10 25 25 5 45 

npe6blB3HHJI B 
y6exmme 

(MiiH) 

PaCC'IIIT&HTC .llJUI Ka~oro &13 BCLQCCT8 lfli.llCKC OT8eTa, 11Cfl0Jlb3YH cj>OpMyny: 

R = T, -Tll 

T1 - speM$1 npe6bJBaHHJJ B y6e)!OHJle 1 

Tn- speM.II npe6biBaHH$1 B y6e»<HI.Ue 11 

T +T , r.ue 
1 ll 

BnecuTe nonyqenHble peJyJJbTaTbl 8 Ta6nuuy 1.1 8 JIHCTE OTBETOB. 

DoCJle 3TOrO 3KCnepHMeHT8TOp npoBell BTOpOH OnblT. 8 HeM OH 3anycKaJI B BOJlbep 

fOJIO)lHbiX MblWeH. nony4HJ1HCb CJle}lyiOI..l.lHe p 3YJ1bT8Thl: 

Onbtm 2 

BeweCTso A Bewcc1BO 6 BewecTBo B 

Y6eii<Hllle I Y6e"mwe II Y6e>K11we I Y6e>KHLI.le II Y6e}f(lfll.le I Y6e>KHllle II 

BpeMR 45 5 40 10 10 40 
npe6biBaHHJl B 

y6e>KHLI.le 
(MHll) 

PaCC'(JtT&HTC liH,UeKC OT8CTa .llJIR BCWCCT8 80 BTOpOM OflbiTC If BHCCifTC 3118'JCHitR 8 
Ta6nnu:y 8 JJHCTE OTBETOB. 



htO -t~ 
HaKOHeU HCCJleJ].OBaTeJJb nepewen K TpCTbeMy OflhiTY- OH 6pan MhJWeH, 38piDKeHHbiX 

TOKCOf1Jla3MOH (Toxop/a ma gondit). 6bJml nonyYeHbl CliC.llYJOW.He pe3yllbT3Tbi: 

Onbtm 3 

BemeCTao A BemecTao B BemeCTao B 

Y6e)f(l1llle I Y6C)f(I11UC 11 Y6C)f(l!lllC I Y6e)f(HIUC n Y6e)f(HlUe I Y6e)f(~11UC n 
BpeMll 45 5 25 25 25 35 

npe6bJBaHIIJI B 
y6C)f(llll.IC 

(MHtl) 

npoaHaJ1113HpyiiTe ,ll8HHbiC If OTBCTbTC ua BOnpocbJ 8 Ta6nuue 1.2 B JlHCTE OTBETOB 
(3 6anna- no 0.5 6aJJJia Ja Ka)K.llyto sepuyto noJIIUHto}. 

33Jlauue 2. Kouuenuns1 «TpHC.lliiiiOro MOJra>> (14 6annoa) 

B WCCTH,li.CCHble rOJ].bl npOWliOrO CTOJICnUJ BhJ,lla!OilJ.MHC11 8MepHKaHCKliH spaY 

HeBponor noJl MaKJlHH c¢opMynHpOB811 KOHuenuMJO <<TpHC.llHHOro M03f3)) (triune brain). 

CornaCHO 3TOH TCOpWH, M03f 4CJIOBeKa COCTOHT H3 TpCX opraHH38UHOHHhJX ypOBHCH 

fiOC11CJ].OB8TellbHO .ll068BJIJIBUJHXCH B XO,ll.C BOJHOUHH: ((M03f penTHJHfH)) «fi8J1COM8MM81lbHhiH 

MOJr>>, «HeoMaMM8JihHhJH Mo3r». CornacHo MaKllHHY, «M03r penntnHH» .llOCTallcR 

MliCKOfiHTBIOlli.HM OT HX penTHJlbHhiX npe,li.KOB, H BKJ11048eT B ce611 CTpYKTypbl CTBOJJa M03f8 H 

6a38JibHhiC raHrJJHH. «M03f penTMJIHH)) OTBC48CT 38 CTepeOTHfiHOe fiOBCJ].CHHC, 

TCppHTOpH8JlbHOCTb arpeCCHIO H fi0110BOe noBe,ll.eHHe. «naneo 18MM8JlbHhlH 103r>> fiOHBHJICR y 

nepshiX MlleKonHTa!OilJ.HX 11 BKJltOYaeT s ce6.R «.n.peBHJOJO Kopy>> a TaiOKe .llpyrMe cTpyKTYPbl 

JlHM6H4eCKOH CliCTe 1bl. 0H OTBC43CT 38 COUHaJibHOe H pO.!UITCJibCKOe fiOBC.llCHHe. HaKOHCU, 

«HCOMBMM8JibHblH M03f)) npe,li.CTBBJIHCT co6oH «HOBYIO KOpy» H HMCCTCH TOJlbKO y «BblCWHX 

MJICKOfiHTBIOlll.HX)) H 4eJ10BCK8- OH OTBC48CT 38 a6CTpaKTHOC MhllllJICHHe, pe4b, fiJI8H1-1pOBBHI-IC. 

rl-1fi0Te38 MaKJ1HH3 Cblrpana 60J1bWYIO HCTOpH4CCKytO p011h fiOCKOJlbKY OHa B03p0Jl.Hlla 

HHT pee HeHp06HOJ10fOB K cpaBHHTe bHOH 8118TOMHH HepBHOH CHCTCMbl. Ho ,lJ.BJlbHCHWHC 

HCCJ1C.llOB8HHJI npO.llCMOHCTpHpOBaJIH fiOJlHYJQ tieCOCT01!TellbHOCTb KOHUefiUHH TpHe,lJ.HHOfO 

M03ra. TeM He MCHee, 1HOrHe ncHxonorH, spal!H 11 MapKeTonom npo.n.omt<aJOT no-npe)I{HCMY 

UIHpoKo Hcnonh3osaTb H nponaraH.llHposaTh .n.aHHOe <PYHKUHOH8JihHO p83.lleneHHe. B 3TOM 

38JlaHHH Mbl nonp06 e ~ p83o6paTbCH B npo6JJeMHblX BOnpocaX KOHUCOUHH TpHC,lJ.HHOfO M03ra. 

Cnepsa JlaBaHTC paccMOTpHM CTJ'OCHHe 1-laCTOR~ero «penTHJlbHoro M03ra» - MoJra 

Sl~epHUbl: 

1 



Bonpoc 2.1. (5 6annos) CooTHeCHTe HaJBaHHe c-rpyKT)'pbl c ee HOMepoM Ha .a,HarpaMMe. 

CrpyKType, KOTOpa51 Mop<}>OJ10rl11 :1eCKH He Bblpa)l(eHa B M03re penTHJlHM, OpHCBOMTe U.H<}>py «0)). 
BHecuTe HHJlCKCbJ B Ta6J1H._y B JIHCTE OTBETOB. 

Bonpoc 2.2. (6 6annos - no 1 6anny 3a KruK./l,Y){) sepHy•o cTpoKy) l13yYHTe pHC)'liOK H3 

npeJlhJAYW.ero sonpoca H oTMeTbTe oco6eHHOCTH M03ra penTHJlHH OTJlHYa!Qll.lHe ero oT M03ra 

MneKonHTaiQUJ,ero. 3anoJ1HHTe Ta6ms._y B JIHCTE OTBETOB. 

Bonpoc 2.3. (3 6anna- no 0.5 6anna Ja Ka)I(JlylO sepH)'lO no3HUH"){)) HH")I(e npeJlCTaBJleH p51Jl 

H3BeCTHbJX cpaKTOB. 0TMeTbTe KaKHe H3 HHX npOTI-1BOpe4aT TeOpHH nona MaKJlHHa, OOHC8HHOH 

BbJwe. 0TMCTbTe yrsepiKJlCHHH s JIHCTE OTBETOB. 



3~anust npaKnrqecKoro rypa penmnaJJbnoro :nana XXXVII BcepoccniicKoii 

omnmna,ll.bl WKOJlbHJIKOB no 6nonornn. 2020-21 yq. ro,ll.. 10 KJJacc 

300JIOriUI 1103BOHOllHbiX BapnanT 1 

BaM Jl.8Hbl HJo6piDKemur 5 o6beKTOB - LJepenos pa3HbJX npe.ucraBHTeneH noJBOHOLJHbTX. Ha 

HCKOTOpbiX H306pa)I(CHHJJX MOryr 6b!Tb npe,ll.CTaBJJCHbl HCCKOJJbKO 6JJH3KOpO)l.CTBCHHbiX BH,ll.OB 

H3 O)l.HOrO CCMCHCTB8. 

1. J-1cnOJJb3YSI «Ta6JJHUY ,ll.JJSI onpC.llCJlCHHSI OTpSI,ll.OB», COOTHCCHTe HOMep 06beKTa C 

6yKBOH OTpSI,ll.a . 

2. 3anHWHTe no-pyCCKH CHCTCM8TH'"ICCKOC DOJJO)I(CJIHC 06bCKT8 (Kl18CC, OTpSI.ll CCMCHCTBO, 

8 T8l0Ke po)l. HJJH BH.ll(bl)) 

3. Onpe.uemrre THn nHTSHJ.ijJ o6beKTa. 

Bee OTBeTbl JanecHTe B JTI1CT OTBETOB. 

Ta6mfua ,ll.JlSI onpe,ll.enenust oTpstAOB 

1. 4epen CHH8DCH,ll.HbiH C 0./lHOH CKYJJOBOH ,ll.yroH . _ 3 
+ 4epen HHOfO CTpOeHHSI. _ 2 

2 (I) l.fepen 8HanCH,ll.HblH BHCO'"IHblC .uyrH OTCYTCTB)'KlT, Jy6os HCT. - 0TpH,ll. (A) 
+ 4epen .llH8DCH,ll.HbiH 113 .llByx BHCOlJHbiX .uyr HH)f(HJJJI pC)l.yUI-IpOB8H8 Jy6bJ CCTb.- 0TpHJl (li) 

3 (I) B nepe.unei1 LJaCTH KOCTHOro ne6a 1e)l(.lJ.y peJuaMH - rny60K8SI He6H8SI Bblpe3Ka. Pe3Ubl 

He60JJbWHe, rOpa3)l.O MCHbWe KJlbiKa. - 0TpSI,ll. (B) 
+ nepe,ll.HSISI LJ8CTb KOCTI-IOfO He6a MC)f(.lJ.Y pC3U8MH 6e3 He6HOH Bblpe3KH. _ 4 

4(3) KJJbJKH CCTb scer.ua, no Kp8HHCH Mepe- 1-18 HH)f(J-ICH '"ICniOCTH. _ 6 
+ KllblKOB HCT. nepBbJe pe3Ubl H Ha JIH)f(HCH, H Ha sepxnei1 '"ICJll{)CTH 0'-ICHb KpynHble, 

.uonoroBHJl.HbJC. Me)l(.lJ.y peJua ur H w.eLJHbiMH Jy6aMH- wHpOKaSI .AHacTeMa. _ 5 

5(4) BepxnHx peJuos- O.llHa napa. B HH)f(Heii LJCJJJ{)CTH - He 6onee LJeTbipex w.eLJHhJX Jy6os. 

-(r) 
+ BepxHHX peJuos- .ABe napbi . B HH)I(HCH Yen TH- nJJTh meLJHhrx Jy6os. 

- 0TpH.ll {ro 

6(4) nepBblC pe3Ubl KpynHblC KJlbiKOBH.ltl-lblC, KJlbiKH H8060pOT, MCJJKHC.- 0TpR,ll. (E) 
+ nepBblC pe3Ubl He Kpynnee OCTaJlbHblX Jy6os. _ 7 

7(6) )J(esaTCJJbHaSI nosepXHOCTb llJ,CLJHblX Jy6oB HMCCT cl>opMy C,ll.BOCHHbiX rpeyrOJlbHHKOB 

(TpH6oc<}JeHHlJCCKHC Jy6hl). 3sepbKH MCJJKHC HJJH OLJCHb MCJJKHC. - 0TpR,ll. {)J\) 
+ )J(esaTCJJbHaSI nosepXHOCTb lllClJHbiX Jy6oB He H 1CeT <}lop !bl C,ll.BOCHHblX Tpe rOJJbHHKOB 

(3y6bJ CCKTOp118llbHOro, 6yrop48TOfO. CKJ18.A48TOfO HJJii JJYB48TOfO THna· B nOCJlC,AHHX TpCX 

cnyl.JaSIX- JBepH KpynHbie). _ 8 

8(7) Me)l(.lJ.y KJlhJKO 1 11 meLJHbJMH Jy6aMH .AHacTe 1bJ neT. KnhJKH KpynHbJe, xopowo 

OTJJH48J{)IlJ,HCCSI OT pe3UOB . Ll.le4HbJC Jy6bJ CCKTOpHaJJbHOrO HJlH 6yropY8TOrO THna . - 0TpR,ll. (3) 

+ Me)l(.lJ.y KllbiKOM H w.eLJHbJMH Jy6aMH ecTb .llHSCTeMa. KnbiK na sepxneH l.JCJJJ{)CTH MO)I(CT 

OTCYTCTBOB8Tb, 1-18 HH)f(HCH 48CTO CXO,ACH no <}JopMe C pe3U,8MH. Ll.lel.JHblC Jy6hl CKJ18,lllJ8TOfO 

HllH llYH48TOrO THna. _ 9 

9(8) B sepxnei1 Yem<>CTH pe3UOB HeT. - 0TpR.ll (H) 
+ B sepx1-1ei1 lJCJli{)CTH pe3U,bi pa3BHTbJ. - 0TpR (K) 



3aAaiiHH npaarrH•tec~eo•-o rypa pernonam,uoro Tana XXXVII BcepoccnncKOH 

OJJIIMmtaAbJ wKOJlbHitKOB no 6HoJJormt. 2020-21 Y'-~· ro.u. 10 K ace 

<J>I13HOJIOriUI M AHATOMIDI PA TEHilli BapnauT 1 

06u..taH l(CJlb: l13)''H1Tb aHaTOMHLJCCK)'JO Crp)'KT)'p)' KOpH» B CBSI3H C BblnOJlH»CMblMH 

cp)'HKU.H»MH H cpH3HOJ10fH\.fCCKHMH npou.eccaMH, npOTCKaJOUlHMH B p83JlHLJHblX KnCTKaX 11 

TKaHJIX. 

1. 

3auamtst: 

HuJKe npeucTaB eua 4loTorpa4Just cpe3a KopnH. CooTnecuTe uu4Jpbl na pucymcax c 

TH03Mif KJlCTOK HJllt TK8JUJMH 113 npnBCJlCitllbl CfliiCKOB. JanHWitTC 6yKBCIIIJblii f 
Wll~p 8 T86J11Il(C J JlHCTa OTBCTOB. 

A. OepBHLJHaJI Kopa (cortex) 

E. Kc11ne 1a 

B. KopHesoi1 sonocoK 

r. M Jl.SIHOH XO.D. 

' ):(. H.LJ. .D.CpMa 

( " 6Kna,UK8 COC)'.LJ.I1CT0f0 0)'4Ka 

)J(. <l>no3Ma 

3. 3KJO.Il.epMa 

11. Arp11Xo6nacT 

K. nepliU.HKJl 

Jl. DepH.uepMa 

M. MeJocpHnn 
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2. Ytca~JITe B Ta6JJJHJ,e l lTHCTa OTBeTOB C noMOlllhlO WH!jlpa (pHMCKHMH UHijlpaMH) 

cpyHKLJ.I110 K3)f(,ll.Oro H3 nmoB KJJeTOK I TKaHeH. npH 3TOM $YHKUIUI ,ll.OJDKHa 6bJTb 

xapaKTepHa HMeHHO .nnsr Tex KJJeToK, KOTOpble npe,llcTasneHbi Ha cpe3e! 

0. H11 O,llHa 113 YK33aHHbJX QlyHKUI1H He no).lXO,llHT. 

I. CHafi)f(eHHe KOpH}l npoJlyKTaMII cpoTOCI1HTe3a 

H. 06ecneLJeHHe KHCIIOpO,llOM BO BpeM51 33TOnJJei-!11SI 

Ill. 03Jl8HHe 6apbepa a anonnacTe (npocTpaHCTBe Me)f(KJJeTHHKOB 11 KJJeT04HbiX 

cTeHOK xoporuo npoiiHUaeMoro ,nnJJ BO.Llbl , 110 cna6o npoHHuaeMoro Jlii.II pacTBopeHHblX 

HOI-lOB - nonynpoHwuaeMbrH 6aphep 

IV. l.JyscTBHTeJJbHOCTh K CHile TSDKeCTH B peaKUHH rpaBHTponHJMa . 

V. TpaHcnopT a KCHHOB OT KOHesoro I.JeXJlHKa BBepx no KOpHlO 

VI. BcacbiBaHHe 3neMetnos MHHepanbHoro nHTaHH}l H3 cpe,nbJ npoTHB rpaAHeHTa 

KOHUeHTp8UHH 

VJJ. ,UaJlbHHH Tp8HCnOpT 3lleMeHTOB MHHepallbliOfO fli1T3HJUI K CTefiniO 

VJJI. <l>HKCaUH.II yrneKHcnoro raJa c noMOW.btO RubisCO 
IX . Bbi).leneHHe semecTB B coc Jlbl KCJ1JJeMbt (3arpy3Ka KCHneMbi) 

X, 3anacaHHe KpaxMaJla 

3. PaccMOTpHTe pHcyHoK o6mero BH.lla pacTeHHfl . Ha KaKo 1 yposHe 6btn npoHJBeJleH 

aH3TOMI1t.JeCKHH cpe3, np JlCT8BJieHHb1H BbJWe? (0n1CTbTC 3UaKOM X 8 Ta6JUtUC 2 
JlHCTa OTBeTOB TOJlbKO O,llHU OTBCT!) 

tJ:aiiTC KpaTKOC 060CHOBaHHC .ll,ll51 Krot<,D.OrO 113 ypoBHeH, OTMe4eHHbiX UH$paMH 

(BnHWHTe 8 Tafim1Uy 2). not:teM cpe3 npOXO).lHT HMeHHO Ha 3TOM ypOBHe? no K8KI1M 

npH3HaKaM MO>KHO ycTaHoBHTh t:tTo cpe3 H MO>KeT npoxoD,HTb Ha Ka>KAOM H3 

OC1'allbHblX ypOBHeH? 

4. KopeHb flOMeCTH H B p3368BJJeHHblH paCTBOp HUTp3Ta K8JIHJI. }J,anee B KCHlleMHOM COKe 

6hlJia H3MepeHa KOHU.eHTpaUiiJI 3TOfO BeUJ,eCTBa. 0Ha OK33aJJ3Cb paBHOH I 0,1 r / JJ . 

J1cnOJJb3YR <f>opMyny 1t ==- iCRT paCCYHT8HTe OCMOTHYeCKOe Jl8BJJeHHe KCHlleMHOfO 

COK8, npHH.sJB YTO OCT3JibHblMH paCTBOpeHHhiMI1 BeW.eCTB8MH B KCHJJeMiiOM COKe MO>KHO 

npeHe6peYb. 0TBeT ).lai1Te a ~eranacKaJIHX (Mna), oKpyrnHB JlO nepaoro 3HaKa nocne 

JanHTOH . )J,nsr cnpaBKH : R = 8,3 ,ZVK/M Jlb*K· t 0 = 27°C· aToMapHbJe Macchi K - 39; 
N - 14; 0 - 16. Bawe pemeuue npuse~arrc ua macn OTBCTOB. 
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5. B KneTKax nepswmoi1 Kopbl oc 10THYecKoe A8BJleHHe cocTaBHno - 0,2 MTia, s 

KOpHeBblX BOJ10CK8X OHO 6bJJ10 B ,ll.Ba pa3a MCHbUlC (no MO,llyJTI{)), a B 0Kp)')K8101ll.CM 

paCTBOpe - ew.e B 2 pa,na MCHbWC, "!eM B KOpHCBbJX BOJ10CK8X. 0-ntTaJI, liTO 

OCMOTH'-IeCKOe ,ll8BJ1eHHC C03,naeTCH TOJlbKO HHTp8TOM K8J1HH, OLJ.eHifTe ero 

KOHU.eHTpaUWJO B r / 11 B nepBH4HOH KOpe, KOpHeBOM BOJ10CKe H OKpy>K8JOLD.eM paCTBOpe. 

0TBeT oKpyrmne o uenbJX. Bawe peweause npuoeAnTe ua JIHCTe OTBCTOB. 

6. 8 Ta6mm,e 1 JlHCTa OTBCTOB JaUOJllllfTC 3H8'-IeHH.ll OCMOTH4eCKOfO .ll8BJ1CHH.ll H 

KOHUeHYp8UHJO H11Tp8T8 K811HJI . J1cno b3YMTe 3H8K x , eCJlH B 38,ll8HHH He Tpe60B8J10Cb 

OUeHHTb 3TH BCJlli'-IHHbl HIHJl"H OHH He H BeCTHbl H3 ycnOBHJI. 

7. DpH .D.eqntuHre 3JleMeHTOB MHHepanbHoro nHTaHHJI MO>t<eT npoHCXO.llHTb ycHneHHe 

pa60Tbl npOTOHHOH nOMDbl B KOpHCBblX BOJlOCKaX, npH 3TO f pH paCTBOpa, 

OKpy)f(8lOUlefO KOpeHh, CHI1)1(8eTCH. 3Ta peaKUHH xapaKTepHa npH ,D.eCjlHLU1Te: 

A . TonbKO xopowo pacTsopHMhJX B so.ue KaTHOHOB (K+, N~ -l, Mg2
+ H .11p.). 

E. TOJlbKO xopowo paCTBOpKMbJX B BO.lle 8HHOHOB (Cr No3- sol- H .llp.). 

B. TonbKO nnoxo pacTsopHMblX s so,ne KaTHOHOB (Fe3 
). 

f. TonhKO nnoxo pacTsopHMhJX s so.ne aHHOHOB (PO/l . 
.n. Jho6bJX 3JleMeHTOB MHHepaJlbHOfO mtTaHHJI, He38BHCHMO OT 38pH.ll8 11 

paCTBOpHMOCTH. 

0TBCT JaHCCHTC 8 JHICT OTBCTOB. 
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