
¢aM~Jl~R ____________________ _ W ~cj)p 61 0 -0_9 
ii1MR 

Pa~oH 

Knacc 

w~¢P 

n~CT(MATP~UA)OTBETOB 

Ha Ja.QaH~R TeopeT~YeCKoro Typa per~oHanbHoro 3Tana 
XXXVII Bcepocc~JilcKolil om1Mn~a.Qbl WKOJlbH~KOB no 6~onor~~- 2020-21 yY. roA 

10 - 11 Knaccbl [Max. 165 6annos] BAP~AHT 1 
8HI-!MaHI-!e! 0 6 pa3€1..1 38nOJlH€HI-1S1 : npaBI-1JlbHblfi OTBeT- 1:2], OTMeH a OTB8TB • ~ 

3ap,aHHe 1. Max. 40 6annoe 
NQ a 6 B r 
1 ~ 
2 ~ 
3 rx 
4 IX 
5 X 
6 IX 
? X 
8 I~ 

1. Max. 4 6anna 
Don-Hb 1 2 3 4 5 
.Jl A I~ c:; 

5 [1X. ~ "' .... 

~ B IN >< \0 r "' 0 co /J, 

(no 0,5 5.) = _...,8f----
4 Max 4 6anna 

NQ a 6 
9 
10 b>< 
11 
12 r>< 
13 )< 
14 ~ 
15 l't6l 
16 rx 

6 7 8 

X. 

,;8 
'}!:< 

B 

.'X 
r NQ a 6 B r 

17 IX 
18 I>< 

'1< 19 '>< 
20 ~ 
')• ->-

""' 22 X 
23 ~ 
24 I~ 

NQ ? a 6 B 

13 B lx 
H)<.. - I~ 

2. Max. 5,5 6annoe 
Cr-pa 1 2 3 4 5 6 7 8 

A I~ 
5 ~ 
B 'JR. 
r E 

"' /J, '19. s 
l: 
m E ~ :!l 
m >K etsr I 

3 

NQ a 6 B r NQ a 
25 · I~ )c( 33 

26 X 34 
27 )< 35 
28 )< 36 
29 X 37 I~ 
30 X 38 
31 ~ 39 
32 'P. 40 

r A NQ ? a 6 B r 
':fj. I« 19 B ~ I~ 

H I ~ ~ 

3. Max. 4 6anna 

9 10 11 H H83B 1 2 3 
A 

"' 5 :s; 
l: B m 
"' "' r m 

~ /J, 
:s; I ~ 
;if E 'X c. 
f- >K 

~ 3 ~ 

6 

)( 

X 

A 
~ 

4 

I ~ 

B r 
IX 

~ 
· IX 

X 

~ 
IX 

N2 

25 

5 6 

X 

X 

3neK-bl 1 2 3 4 5 6 7 8 
A )( 'ft. :t:, 

V1 ~ 
K J'}.. 

(no 0,5 5 ) = __ :::..:~"---
'" :s; 

5 I~ l: 

"' 
n I~ 

t; B lx m 

? a 
B ~ 
H 

7 8 

)( 
I£< 

6 
~ 

n r :s; 

(no 0,5 5 .) = 
9. Max. 2,5 6anna 11. Max. 6 6annoe 

l: 
/J, >< l:1 No 1 2 3 4 5 YTB -A 1 2 3 4 

f-
E X I ~ 

(no 0,5 5.) = .2-t · 
nap-b' 

x A 
A 
5 
B 

.Jl A c u l ::. 
:s; 5 IX X ~ c:; 
0 

B 1):<. (.; G. c 

B 

X 

5 

'1$1.. 
5. Max. 3,5 6annoe 
0603H 1 2 3 4 5 6 7 

5 5 
:§ B 0 

~ 
r 
/J, 

(no 1 5. Ja eepHytO q 
KOM"Halj"IO) = __ :::_CJV"'---

A :r E 4> 

5 ;J. co >K 12 Max 6 6annoe 
::0 B c. 

'g( ~ r 
>- /J, ~ b E X "' s 

>K ~ l: 

"' 
(no 0, 5 5 .) = ____.,:j"""J __ _ 

3 
V1 
K 

(no 0,5 5.) = 0 

CoeA·" 1 2 3 4 5 
:s; A It<' (.... c :s; 
::r 

5 L) lb( "' m 

"' B X l: ~ >< 0.. 

.V 

:!l 3 I~ m 8 Max 4 6anna 10 Max 2 5 6anna 
' I V1 l$2 <l>YKLI"" 1 2 3 4 5 6 7 8 np-Tbl 1 2 3 4 5 

K 
n 

:s; A IK IX 
:s; 

5 ."E. E 

::; A IR :s; 
c:; 5 ~ ~ 0 
c: 

~Toro: ~~ .?~ 

(no 0,5 5.) = 
C{ B iX )< :s; 
co rp<,. ~ IX 
(no 0,5 5.) = r 

j.,/ I 

B ,X I~ c 

(no 0,5 5 .) = () k;fh'<t 

r A 
IX 
~ 

6 

15... 1{ 

6 

IK 
t.. 



3anaHHH npatnw.JecKot·o Typa penwmutbJJOt 'O ·nann XXXVII BccpoccuiJctwlt 
OJntMnHa,r:J,bl UJIWJibHHIWB no 6IIOJIOfHH, 2020-21 yt.t. fO,ll. ] 0 IOiaCC 

300JIOfiUI ll03BOHOlfHbiX BapnaHT 1 

BaM naHbi vno6pmi<eHH51 5 o6bei<TOB - LJepenos pa3HblX ttpencra8HTenef.1 ll03BOHOLll!bLX. Ha 

Hei<OTOJJblX vl306pa>KeHH51X MOryT 6blTb ll!JC)lCTaBJlCHbl lleCI<OJlbi<O 6JlH3I<OpO.llCTl3eHHbiX BH.llOB 

H3 O)lHOro CeMeHCTBa. 

1. l!icnOJlb3Y51 «Ta6IIHUY )lJl5l onpeneneHI15l OTJJ51.llOB », COOTHeone HO 1ep o6·bel<Ta c 

6yT<BOH OTJJ51)la. 

2. 3allHWHTe llO-pycci<H CI1CTeM3TYI'-ICCKOC llOIIO>KeHHe 06beKTa (KJlaCC. OTJJ51.ll. CeMeHCTBO. 

a Tmoi<e pon Hmi BH.ll(br)) 

3. OnpenenHTe THl1 mnai-11151 o6bet<Ta. 

Bee oTBeTbr JaJ-IeCHTe B J1YICT OTBETOB. 

Ta6mm,a Jl.JIH onpe,r:J,eJieiiiHI OT()HAOB 

1. lleperr CHHallCH)lHbiH, C O.lli--IOH CKYIIOBOH nyrof.1. _ 3 
+ llepen HHOrO CTpOeHJ.151. _ 2 

2 (1) LJepen aHai!Cl1)lHbJi1, BHCO'-!Hble .llYrH OTCYTCTBYIDT, 3y6o 8 HeT. - 0TpH,ll (A) 
+ llepen n11ancH.llHbiH, H3 nsyx Bl1CO'-IHbiX nyr Hmro-15151 pe.uyuVIposaHa, 3y6br ecTb. - 0Tpnn (I>) 

3 (1) B nepen1-1ei1 YaCTH KOCTHoro He6a Me)K.llY pe3L(aMH - rny6oKa5r He6Ha5r Bb!pe3Ka. Pe3Llbl 

tre6oJlbWI1e. ropa3no MCHbWe I<JlbJKa.- OTpHn (B) 
+ I Iepe.lll-15151 LJaCTb I<OCTHoro 1-1e6a Me>K.llY pe3Ll3MI1 6e3 tte6rJOII 8bipe3I<JI. _ 4 

4(3) KIIbJKl1 ecTb scer.ua, no I<paf.1Hef.1 Mepe- Ha HVI)I<Hetl 4emocTI1. _ 6 
+ K JibiKOB HeT. DepBbie pe3Ubl VI Ha HmKIJetl , VI I-Ia sepx1-1ei-1 4emocTVI OLJeHb KpynHbie, 

nonoTOBVI.lll-l bie. Me>K.llY pe3uaM11 VI we4HbiMI1 3y6aMH - WHpoKa5I .u11acTeMa. _ 5 

5(4) Bepxrmx pe3UOB- o.u1-1a napa. B HH)I<Hei1 YemDcTH - He 6onee YeTbipex weLIHbrx 3y6o8. 

- (r) 
+ BepxHVIX pe3UOB- .use napbi. B Hmi<Hef.1 LJemocTr1- ll51Tb weLLHbiX 3)'608. 

- 0T()SI,ll {)1,) 

6(4) nepBble pe3Ubl Kj)Yril-lble I<Jlb!KOBH,Ul-lble, KJlblKVI , Ha060pOT, MeJll<He.- 0TpH,ll (E) 
+ TiepBbJe pe3Ubi He KpynHee OCTaJlbHbiX Jy6o8. _ 7 

7(6) )l{esaTeJlbiia5I llOBepXHOCTb llJ,eLJI-IbiX 3)'608 11MeeT Cj)Qj)My C.UBOei-!JlblX TpeyJ'OJlbHIIK08 

(Tp1160CCj)eiiHL!eCKHe 3y6bl). 38epbKVI MeJll<He IIJII1 OLJe!Ib MCJIKHC. - 0TpH,ll ()K) 
+ )lCe8aTeJlbHa5l llOBepXHOCTb weL!HbiX Jy60B lie HMeeT CjlopMbl CLl80ei !H biX TpcyroJJbHI1K08 

(3y6bi ceKTop11aJJbHOro, 6yropLLaToro, ci<nanLLaToro HJJH nyHYaToro nma; B nocnewmx Tpex 

CII)''-!a51X- 3Bep11 Kp)'llHble). _ 8 

8(7) Me)K.UY KIIbiKOM VI u.J,eLJHhiMH Jy6aMI1 )lHacTeMhi HeT. KIIbiKH KpynHbie, xopowo 

OTJIW!aiOWHeC51 OT pe3UOJ3 . IlJpiHbie Jy6bi CeKTOpHaiibHOrO 11Jil1 6yropLiaToro TH ila.- 0TpSIA (3) 
+ Me)K.UY KIIbiKOM H weYHbiMH 3y6aMH ccTb nHacTcMa. KnbrK Ha sepxHei-1 '-lemDCTI1 MO)KeT 

OTCYTCTBOBaTb, 1-1a HY!)KHetl LJaCTo cxo.ueH no cjJopMe c pe3UUMH. U~leYilble 3)'6bi cKnanYaToro 

HIIH nyH4aToro THna. _ 9 

9(8) B sepxHei1 qemDCTH pe3UOB HeT. - 0Tpnn (11) 
+ B sepx1-1ei1 '-!eJl!DCTH pe3Ubi pa3BHTbi. - 0TpSI,ll (K) 



0 I>'hEI(T - 1. 

Ta6JlHQbt )J.JJSJ nJJeceJ-IJJst OTBCTOB 

Pe3yJJbTaT orrpeneneHH5! no «Ta6IIHUaM .llJJ5! orrpenenel:-1115! oTp5I.llOB » ' 

Eytma oTp5!.lla I 

n peiiMYLUCCTBCIII!biH Hin 11l1TaJirUI ( nOCTai~~Tb O~IIY - J'cUIOLJKY_ VJ JJYI KpeCTl1K ) 
f1JIOT05!.lll-lblii PacTHTCJThH05!JJ:HhTH CMewaHHbu1 

2 
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06bEKT- 2. 

Ta6Jmu,bt AJHI tmeceHim OTBeTOB · 

Pe3yn bTaT onpeJJ,eneHHH no «Ta6n HIJ,aM ,LJ,J151 onpeneneiiii51 oTp51;J.Ol3 » 

5yKaaoTpHna I 

CVIcTeMaTHYecKoe nonO)I<eHHe (HanHcaTb no-pycci<VI) 

I Knacc I 

n peHMyWeCTBeHHb!H TJ..1fl llJ..1Ta!-IH51 ( nocTaBHTb -O~IfY ranO YKY v!JlYI KpeCTHK ) 
DnoToHnHbiH PacTHTenbHOHnJ-IbTK CI\Jewami bli! 

3 



OI>bEKT- 3. 

Ta6.1111Hhl !I,.'HI BIICCCIIIHI o 1 BC 1 oB 

Pe1;m,·mr Oiipe; lcnei JH51 110 «Ta6mi i (UM JlJ JH ollpcJlC! IeiiiUI m p }JJ l0!3» 

5yKB8 O'IP5!.ll8 J ~---

l.__:_:;_:_:_::_a_T-Il -'l -eC-'I_<O_e_ll_O_Jl_O_)J-<C-I -Hi_e_( l·-18_11..._~1-~C_a_T_b_ll_(_)--p_)_'C_C_K_VI_)_~~~--~~~~-~=~-~-----~~----_-_-_-_j---11 
JlpeHMylUeCTBeHHbiH Tlln nHT8HH5! (nocTaBHTb O)J,HY raJJ04KY ll Jl l1 KpecTJ1K ) 

JlJI(n OH.lll l bl fl PacT1ncn b HOH Jlll bJH 
--------, 

(' :\JelU<ll I I I b lif -1 



OlibEKT- 4. 

Ta6JIJ.1Ubl tlJHI BIICCCHIUI OTBCTOB 

Pe3)'JJbTaT onpe.ueneHH51 no «Ta6m1uaM ,[1.1151 onpe.ueneHH51 orp51,UOB» 

EyKBa oTp5I,Ua I 

CHcTeMaTWTecJ<oe nOJJQ)KeJme (HanHcarb no-pycc1<11) 

Knacc 

ripe11Myw.ecTBeiiHbiM nm Ili1TaHI151 (nocraBI1Tb O)l,IIY nui04K)' J1JJJt KpecTuK) 

TinoTOHLlHbJH PacTHTCJJbH051,UHhti1 CMewaHHbu'1 
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OEbEKT- 5. 

Ta6mm,bt ,ll,.JHI BHeceHHSI OTBeTOB 

Pe3yJlbTaT onpeneneHH51 no «Ta6JlVJUaM ,llJ151 onpe.neneHVI51 oTp51.UOB » 

I .6yKsa oTp5I.Ua I 

c 11CTeMaTW·JeCKOe JlOJ10)!(eHHe ( HaJlV!CaTb no-pyCCKH ) 

Knacc 

0Tp51.U 
I 

ll lpeHMyW,eCTBeHHb!VI TY!Il IlHTaHH5l ( IlOCTaBHTb 0)],1-JY raJJOLJJ<Y 11J111 KpeCTI1 L< ) 
ll .lOT051.llHbiH P aeTH Ten b 11 051JtH biH Cl\rewaHHbJM 
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11Toro: 4 6a.fJJ10B 

JIHCT OTBCTOB 

300Jl0fl1JI I103BOHOtiHhiX. I 0 JCJiacc 

,[(aHo 5 06beKTOB. no Kmi<.[I.OMY BepHO YKaJaHHOMY nyiii<TY- I 6ann. l1Toro 20 6aJUJOB. 
OEbEKT-1. 

J.iy1ma OT(HI)l3 3 + 
KJiacc MAE: .tOn u 'ffl~f-«b{ { + 
0TpH)l KOWAt16(..{ -

IlJI OTO H)ll-1 bl H I PacTIITCJJbHOH!lii biii CI\ICWaJJ JJhlil 
X. I --r-

OEbEKT- 2. 

liy1ma oTpn)la 0 -t-
KJiacc M /1 r I( 0 f1 G( I /1 J-0 /{( U [ --t-
0TpH)l r Y K o tr b l!\ bIt:" -+ 

IlJI OTO Sl)lH bl H PacTuTeJibHOH)li-Ibiii CMewaHHbiii 

X -
OEbEKT- 3. 

liy1ma oTpn)la b -t 
KJiacc n PECrv{b} K.A~o~ l;1 ~ex ~ 

~ 

0Tpn)l r:.~ o Jt~4 rA 1\ b I -
fl JIOTOSI)lHblll I PacTIITCJi hiiOH)lHbiH C:v~crnaHHbiH 

'!- I + 
OlibEKT- 4. 

J.iy1ma OTpn)la I -+ 
KJiacc tv\ A f to Ill-{ r-A 1-0 G~ [A r --\--
OTpH)l rP~~j ~tbl -t-

IJJIOTOSl)lHbiH I PacntTCJibHOH)lHbiii I CMCW3JJJ-Iblll 

I I -
Olil~EKT- 5. 

J.iy1ma oTpn)la r;:) + 
KJ1acc Ml\rllon uTrH-OU.J~[ -t 
0TpH)l 3 flUti[06PA~~\b\ t ·-+ 

IlJ10TOSI)lHbiH P a CTHTe.ri b u o nLIH bi II CMcwaHHbiii 

.. "i. --\---
\ 
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3aAaHHJJ upaKTuLJecKoro Typa peraonaJibHoro JTana XXXVII BcepoccHiiCKOii 

OJ1HMllH3Ahi mKOJihJJHKOB no 6uoJJoruu. 2020-21 y •I. I' OLI. l 0 KJ1acc 

cDM3liOJIOflUlll AHA TOMI11l PACTEHHM Bap11aHT 1 

06LQaJJ QCJ1b: l13yYHTb aHaTOMHL!eCI<YlO crpyr<Typy KOpl-15.! B CB5!3H C BbJI10,l!!SJ.eMhiMH 

cpyHI<~H5IMI1 l1 qm3HOJ10fl1 '-!eCKHMH npOUeCCaMH, npOTe!<aJOlUHMH B jJa3J!H'-!HbiX JCJeTJ<aX II 

TKaJISIX. 

1. IhtJKe npe~cTaBJJCJJa ifloTorpa<Jlun cpc1a IWpHn. CooTHCCHTe QH!flpbt Ha pucyHJ~ax c 

THrJaMH I'J1CTOK HJIH TK3HUMH Hl npHBCLICHHbiX CllHCI\:08. J aHHUHITC 6yi'8CIII-Iblli 

IUHcJ>p B Ta6Jli.JQC 1 JIHCTa OTBCTOB. 

A. DepB11YHa51 Kopa (cortex) 

13. Kc11neMa 

B. KopHeBoti BonocoK 

r . CMon5II·rol1 xo)l 

)J,. 3 II)lOLJ.CpMu 

E. 06KJtalli<U cocyJ1HCTOro rry'-rKa 

)l(. cvno::>Ma 

3. JK30LJ.epMa 

11. ATpMxo6nacT 

K. DepMUHKn 

fl. Jlep11,Ue(.JMCI 

M. Me3ml.l11JIJI 



2. Y KaJKHTe B Ta6JUHJ,e 1 JU1CTa OTBeTOB C IIOMOlll,bJ-0 lllHQJpa (pHMCKHMH UHcppaMH) 

<PYHKum-o Ka>K,lloro 113 T11110B KJJeToK I TKaHeiL l1p11 3TOM <j) yH KU11~ ~10JDKH a 6 bJTb 

xapai<TepHa HMeHHO .nm~ Tex KJieToK, KOTOpbie rrpe.ncrasn eHbi Ha cpe3e! 

0. H11 o.nHa 113 YKa33HHbiX cpyHKU11H He rro.nxo.n11T. 

I . CHa6:>I<eHI1e I<OpH5I rrpo.nyi<Ta.MI1 qJOTOCI1HTe3a 

I I. 06ecrre'-IeHI1e KI1CIIopo.noM so speM~ 3arorrn eHI15l 

Ill. Co3.naHHe 6apbepa s arrorrnacTe (rrpocTpaHcTs e Me>KKJieTHHKOB 11 KJieToLIHbiX 

CTeHOK) , XOpOlllO IIpOH11UaeMOfO ,ll,llil BO)l,bl , HO cna6o npO!-IHUaeMOrO )l,Il~ paCTBop eHHbiX 

HOHOB - IlOIIyrrpOHHUaeMbiH 6apbep 

IV. tiyscTBHTeJibHOCTb K CHJie T~:>I<eCTI1 B p eaKU1111 rpaBHTporrH3Ma. 

V . T paHcrropT ayKCI1HOB OT KOHesoro '-IeXJII1I<a ssepx rro Kopmo 

VI . BcacbiB3HI1e 3JieMeHTOB MHHepanbHOro nHTaHI1~ 113 cpe,ll,bi npOTI1B rpa.nHeJ-ITa 

KOHUeHTp3UI·il1 

V J J. ,lJ,anbHHH rpaHcnopT 3JieMeHTOB MHHepanbHOfO IIHTaHIUI K CTe6mo 

VIII. <DHKcauH~ yrneKHcnoro ra3a c noMOW.bJ-O Ru bisCO 
IX. BLmeneHHe sew.ecrs B cocy.nhi KCHJieMbi (3ar p y3Ka I<CHJICM bi ) 

X. 3anacaJ-IHe KpaxMana 

3. PaccMorp11re pHcyHoK o6mero BH)l,a pacreHH51. Ha KaKOM yposJ-Ie 6biJI npoH3Be.neH 

aHaTOMH'-IeCKHH Cpe3, npe,ll,CTaBJieHHbiH BbJllle? (0TMCTbTe 3HaKOM X B Ta6JHIUC 2 
JIHCTa OTBCTOB TOJibKO O)lHH OTBCT!) 

)laiiTe KpaTKoe o6ocuosauue ,ll,JI51 Ka>K.no ro 113 yposHeti, OTMeLieHHhTX u11<j)paM11 

(BII11llll1Te B Ta6JI11UY 2). IlOLieM y cpe3 ripOX O,ll,HT HMei!JlO 11 3 3TOM ypOBHe? llo K3KI1M 

npH3H3Ka.M MO:>I<Ho ycTaHOB11Tb, LITO cpe3 H E MO:>I<eT npox o.nHTb Ha Ka:>I<,ll,OM 113 

OCTaJibHbiXypoBHeti? 

2 

4. KopeHb flOMeCT11JI11 B pa363BJieHJ-IblH paCTBOp J-IHTpaTa K3J1l151 . )J.anee B KCHJieMJ-IOM COKe 

6blJI3 113MepeHa KOHUeHTp3Ul15I 3T0f0 semecTBa. 0Ha OI<a3aJI3Cb paBHOH 10,1 r /rr . 

11cnoJib3Y51 cpopMyny rr = - iCR T , paccqiuaflre OCMOTHqecKoe nasne1-me KCHJieMHoro 

COT<a, 11pHH5IB, '-ITO OCTaJibHblMM paCTBOpeHHhlMH semeCTBa.MI1 B KCH JieMHOM COI<e MQ)I(HQ 

npeuc6pe'-Ib. 0TseT .naifTe, B MeranacKa.JUlX (MI1a) , OKpy riiHB .no n epsoro 3Hai<a nocne 

3an~roif. ,ll.llil cnpasKH : R = 8,3 ,ll,:>I</Monh*K; t 0 =+27 °C; aTOMapHble MaCChi K - 39: 
N - 14: 0- 16. Bame pemeuue npuBe,!J,HTe ua JIHCTe OTBeTOB. 



5. B KJJeTKax nepswmoi1 KOpbl ocMonFiecKoe JWBJJeime coCTaBJ·LlO - 0.2 Mna. B 

KOpHeBbiX BOJJOCKax OHO 6biJIO B )l,Ba pa3a MeHbWC (liO MOLl)'Jl!O ). a B OKpy)l(ai-OUJ,eM 

paCTBOpe - eme B 2 pa)la MeHbllle, LJeM B KOpHeBbiX BOJIOCKaX. Ct.IHTa51, LITO 

OCMOTHt.IeCKOe )laBJJeHHe C03)l,aeTC51 TOJJbKO HHTpaTOM KaJJH51, OUeHHTe ero 

KOHUeHTpaUHIO B r/n B nepBHqHOH I<Ope, KOpHeBOM BOJJOCKe H OKpy)l(ai-Oll(eM paCTBOpe. 

OrseT OI<pyrJJHTe .uo uenhiX. Bame pemeHue npune,uuTe Ha JIHCTe OTBeTon. 

6. B ra6mme 1 n HcTa OTBeTOB 3anoJIHHTe 3Hat.IeHH51 ocMOTHLJecKoro .uasneHH51 H 

KOHUeHTpauHlO HHTpaTa KaJJH51. 11CITOJlh3yMTe 3HaK X , eCJlH B 3a.LJ,aHHH He Tpe60BaJIOCb 

oueHHTh 3TH senHqHHhi HIHnH OHH He H3BeCTHhi 113 ycnoBIDI. 

7. I1p11 .uecjJHUHTe 3JleMeHTOB MHHepaJJbHOfO llHTaHH51 M02KeT npOHCXO.UHTb YCHJleHHe 

pa60Thi npOTOHHOH llOMllbi B J<OpHeBbTX BOJlOCKaX, np11 3TOM pH paCTBOpa, 

OKpy)l<alOll(ero KOpeHb, CHH)I<aeTC5l . 3Ta peaKU1151 xapaKTepHa np11 .uecjJHUHTe : 

A. TonhKO xopowo pacTBOpHMbJX B so.uc KanwHOB ( K · . I I-1 ' . Mg2 
11 .n,p .). 

E. TOJJbKO xopowo paCTBOpHMbiX B BO.LJ,e aHHOHOB (CI . NoJ-. so/- 11 .up.). 

B. TonhKO nnoxo pacTBOpHMbrx B BO)le KaTHOHOB (Fe
3

' ). 

r . ToJibKO llllOXO paCTBOpMMbiX B BOAe a.JIHOJIOB (Po}-) . 
,l],. J1l06biX 3JleMeHTOB MI1HepanbHOfO m:ITaHI15! , He3aBHCHMO OT 3ap5I.n,a 11 

paCTBOpHMOCTH. 

0TBeT 33HeCHTe B JIHCT OTBeTOB. 
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Ubauct/l ­

liToro : !J; J { 6aJIJIOB 

JbtCT OTBeTOB K 3a~aHHIO 10 KJiacca 

<J)ll3HOJIOrlUIM AHATOMHR PACTEHMH 
Ta6nu~a 1. (7 6aJIJIOB) 

~uq,pa na pucynKe 1 2 3 4 s 6 7 

Tun JCJieTOK HJIH TKaHb ~-t ~5 b , ~ i r;:::;' {(_t IDA 
i" 1' 

<DH3HOJIOrH'ICCK3H ljlyHK~HH VI -+ ( \} - v 1\1- l + [l r+ o- )\ 

-+ _V{I. ~ 

~ - x -ot OcMOTH'IecKoe t:~.aBJienue -0,1 !Jtl< ' >Kt -0,2 
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3aAaHue 4. (3 6aJIJia) 
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3a.uaHH.H npaJCTHIJCCKoro Typa perwouaJibHoro :>Tana XXXVII Bcepoccwi1ct.:oi1 

OJIHMUH3,Ubl lliKOJibi-IHKOB flO 6HOJIOrHH. 2020-21 yq, fO)l. 10 KJiaCC 

<l>lf3HOJIOJiri1JI Y.EJIOBEKA 11 JKHBOTHhiX BapwaHT 1 

Ja,naHHC 1. J13y'1CHHC BJIHHHHH 060HHTCJibHLIX CHrHaJIOB na UOBC)lCJIHC 

MJICKOfiHT3JOU{HX (6 6aJIJIOB) 

060H5ITeJihHbJe CHTHaJihl HrpaJOT Ba)!<HYJO pOJib B )1<113HH MJleKOfiHTaJOlli;YlX. 3a aHaJIH3 

HH<}JopMaUHH , nocrynalOlilHX OT opraHOB o60H5IHH5I, OTBe'-!aeT COBOKynHOCTb CYpYKTYP M03ra, 

Ha3biBaeMM JIHM611'IeCKOH CHCTeMOM. Y'-leHbiM H3Y4aJl BJll1JIHHe 3aTiaxOB Tpex BemeCTB (A, .5 11 

B) Ha nose.ueHHe LI.OMOBOH MhiiUH (Mus musculus). ,l],JUI 3Toro MhiiUh IIOMemanH B BOJlbep c 

nsyM5J y6e)KHlilaMH. B y6e)I<Hlile (I) noMemanH KycoqeK <}JHnhTposanbHOM 6yMarH, 

nponHTaHHOH Hccne.zzyeMhiM seJJ.J,eCTBOM. B y6e)I<HU1e (II) noMeCTHJIH Kyco'-leK 

cPHJlhYpOBaJThiiOM 6)'MarH, npomnaHHhiH Hei1TpanbHhiM 3anaxoM. Mbiiim MoryT cso60LJ.HO 

BXOLJ.HTb B y6e)f<YUUa H f10KHLJ.aTb HX. l1CCJleLJ.OBaTeJlb lla6JllO.LlaJI 3a MhllllaMH H 3af!HChlBaJI 

BpeM51 HaxO)!(,ll,eHH51 B Ka)KLJ.OM HX y6e:>I<HW: 

Onblm 1 

BewecTBO A BewecTBO E BewecTBO B 

Y6e)I<HJlle I Y6e)I{11We II Y6e)I<11We I Y6e)lmwe II Y6e)lmwe 1 Y6e)I{11We II 

BpeMll 40 10 25 25 5 -15 
npe6bJBaHilll B 

y6e)I{11We 
(M11H) 

PacCIJHT3HTC )lJIH K3JK)J,OrO H3 BCU{CCTB Hl-l)lCKC OTBCTa, HCUOJib3YH ~OpMyny: 

R = TJ- Til 
T + T , r.ue 

I If 

BnecuTe noJIY'lCHHbiC pe3yJibTaTbi B Ta6Jiuu,y 1.1 B Jll1CTE OTBETOB. 

nocne 3TOfO 3KCIIepHMei-ITaTop nposen BTopo:H OIIblT. B HeM OH 3aiiycKan B BOJlbep 

fOJlOL!.HhlX MhiiUeH. Oony'-IHJlHCb CJleLJ.YlOlilHe pe3yJlhTaTbi: 

Onblm 2 

BewecTBo A BewecTBo E BewecTBO 8 

Y6e)I{Hlile l Y6e){<HWe II Y6e)I{11We I Y6e)I{I~We II Y6e)I{HJ..I..Ie I Y6e»mme II 

BpeMll 45 5 40 10 10 40 
npe6bJBaHIDI B 

y6e)l{l11lle 
(M11H) 

PaCC'lHTaHTC HHLJ.CKC OTBCTa LJ.JIH BClll,CCTB BO BTOpOM OflbiTC H BI-ICCHTC 3H3'-ICI-IHH B 

Ta6nuu,y B .JIHCTE OTBETOB. 
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HaKOHeU, 11CCJieL(OBaTeJib neperneJI K TpeTbeMy OllbiTY - OH 6paJ! MblilleiL 3apa)KeHHbiX 

TOKCOI1J1a3MOH (Toxoplasma gondii). bbiJ111 nony'-leHbi ore).l,yiDW11e pe3ynbTaTbi : 

Onblm 3 

BemecTBO A BemecTBO 5 BemecTso B 

Y6e)fmme I Y6e>tmme 11 Y6e)I{H1Ue I Y6e)I{HWe II Y6e)I{HWe I Y6e)I{H1Ue II 

BpeMJI 45 5 25 25 25 35 
npe6biB3HHH B 

y6e)fuuue 
(MHH) 

llpoaHaJIH3Hpyihe ,lJ.aHHbie H OT8CTbTe Ha 8onpochi 8 Ta6Jmue 1.2 8 JUICTE OTBETOB 
(3 6aJIJia - no 0.5 6aJIJia 3a H:a~yw 8epnyl0 no3HUHIO ). 

3a,lJ.aHHe 2. KOHUCTIUHH ((TpHe)lHHOrO M03ra» (14 6aJIJI08) 

B wecTH,necSIThie ro).l,bi npownoro cTonenui Bhi).l,ruowm1cR a.MepMKaHCKHH spa'-I 

Hespoiior I1oJI MaKJIMH ccj)opMyiiHposan I<OHuenumD «TpHe).l,HHoro M03ra» (triune brain). 

CorJiaCHO 3TOM TeopMH , M03r l!CJIOBeKa cocTOI1T H3 Tpex opraHI133U110HHhrx y pomrei1 , 

llOCJieL(OBaTeJibHO )l063BJUrBlllHXCR B XOL(e 3BOJIIDUHH: «M03f penTHJIH11», « llaJICOMaM 1aJibHhiM 

M03r>>, «HeOMa.MMaJihHhiM M03r». CorJiacHo MaKJII1Hy, «M03r penTHJIHH » n ocTancR 

MJiei<onHTlliDlll,HM OT HX penTHJihHhiX npenKoB, 11 BKJIIDqaer B ce6R CTPYKTYPhi crsona M03ra 11 

6a3aJlbHbie raHfJIHH. «M03r penTHJIHH» OTBel!aCT 3a CTepeOTHilHOC llOBC)leHHe, 

TeppHTOpHaJihHOCTb, arpeCCHID 11 I10J10BOC I10Be)lCHHe. « llaneoMaMMa.JlbH biH M03 r>> l1051BI1JICR y 

nepBbfX MJ1eKOili1TlliDIUHX H BI<J1ID'-13eT B ce6H « LlpCBHIOIO KOp y» a T3K)f{e JWYrH C CTp y KTypbl 

JII1M611'-!eCI<oi1 cHcTeMhi. OH OTBel!aeT 3a couHanbHOe 11 pOJlHTen bCKoe noseneHHe. HaKoHeu, 

<<HeOMaMMa.JlbHblM M03r>> npe).l,CT3BJUreT co6oi1 «HOBYID J<Opy» H HMeeTC,~i TOJibKO y «BbiCUIHX 

MJICKOilHTlliDlll,l1X)) 11 l!eJlOBeKa - OH OTBeqaeT 33 a6cTpaKTHOe MhiWJieHHe, pel!b, llJ13HHpOB3Hl1e . 

fl11lOTe3a Mai<J1HHa CblfpaJia 60JihlllYID HCTOpHqecKyiD pOJib, llOCKOJlbKY OHa B03pOLlHJia 

HHTepec Hei1po6HOJIOfOB K cpaBHHTeJJhHOM aHaTOMHI1 HepBHOM Cl1CTeMbl. Ho L(aJlbHCMWHe 

HCCJICL(OBaHHR npOL(eMOHCrpHpOBaJlH llOJIHYID HeCOCT05ITeJibHOCTb KOHUellUH11 Tp11CLll1HOfO 

M03ra. TeM He MeHee, MHome ncHxonom, spaqH 11 MapKeToJiom nponomKaiDT no-npe)I{HeMy 

rnHpoKo HCilOJlb30BaTh H nponaraHL(HposaTb naHHOe cPYHKUHOHMhHOe pa3nenemTe. B 3TOM 

3anaHHH Mhi nonpo6yeM pa3o6paTbCSI B npo6neMHbiX sonpocax KOHuenuHH TpHeL(HHoro M03ra. 

Cnepsa nasai1Te paccMoTpHM CTpoeHHe HacTO,HIUero «penTHJihHoro M03ra» - M03ra 

51IUepHUbJ: 

I ( ,. 

1 ( ~· (\ ( 

2 
I "'\ \ 3 

\. 

~ 

7 ,(1 
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.Vhoro 6ar1Jlos: 

I 
JHICT OTBETOB 

Ha 3a.UaHHH npaKTH'ICCKoro rypa peruoHaJibHOro :nana XXXVII BcepoccuncKon 
OJIHMnua.uM mKOJ1biiHIWB no 6uoJioruu. 2020-21 Y'~· ro.u. 10 I~Jiacc 

AHATOMIDill Cl>ll3llOJIOJirllJI IJ:EJIOBEKA 11 )l(JIBOTHhiX BapuanT 1 

3aAaHue 1. (6 6aJ1JIOB) 

Ta6mtUa 1.1 (3 6aJina- no 1 6aJiny 3a J<a)l<.nYlO sepHyiO CTpoKy): 

On biT BemecTBO A BCIUCCTBO li BemecTBO B 

llH.[J.CKC 1 (CbiTaH 3.[J.OpOBaH Mblllib) O,G 0 - 0 8 OTBCTa (R) 
2 (rOJIO.[J.HaH 3,ll,OpOBaH Mblllib) 

01 8 0; r; - 0;0 

3 ( CbiTaH Mblllib, 60JibllaH 

f)/ ? TOKCOI1Jia3M030M) 0 -012 

Ta6Jiuu.a 1.2 (3 6aJina- no 0.5 6aJina 3a Ka)I(.[(YlO sepHyio no311IU:!Io): 

.N'2 Bonpocbl A E B 

1 KaKoe H3 semeCTB .UJUI 3.llOposoi1 MhiUI11 scer.ua 5IBJUieTc5I )( 
arrpaKTaHTOM? 

2 KaKoe H3 semeCTB .UJUI 3.llOBOH MhiWH scer.ua .smn5IeTC5I )( penenneHTOM? 

3 )l,n5I KaKoro 113 semecTB 6onee scero HJMeH5IeTc5I HH)leKc 

~ OTBeTa npltl rono.ue? 

4 )l,JUI KaKoro 113 semeCTs 6onee scero H3MeH5IeTc5I 11H.lleKc 

X OTBeTa np11 TOKCOllJia.3M03e? 

5 KaKoe 113 semecTB cKopee scero co.uep)J(HTC5I B 3anaxe 

>< KOUia%eH MOqH? 

6 Kai<oe H3 semecTB cKopee scero co.uep)l<HTC5I B 3anaxe X MhlUIHHoro noTa? 

Ja.uaHHC 2. (14 6aJIJIOB) 

Bonpoc 2.1. (5 6annos) 

CTpyKrypa HoMcp ua CTpyKTypa HoMep Ha 
.uuarpaMMe .uuarpaMMe 

I1epe)lHHH M03f 3 I1po.uonrosaTbii1 M03l' C) 

I1poMe)l<yToqHblH MOJf \{ Xml.3Ma z 
Cpe)lH11i1 M03r 4- fHnoqm.3 s 
MocT LJ 060H5ITeJibHa5I IIYJ<OBHUa 1 
Mo3)J(eqoJ< 0 0601-IJITeJihHhiH TPaKT 2 

3 

I o<v 
I 

c ~ 
( 
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Bonpoc 2.2. (6 6a.rwoB- no 1 6a11ny 3a KCDI<JlYJO BepHyiO CTpoKy) 

YTnep~enue PenTu MneKo Jf penntJJuu, Hu 
JIHH miTaiO " penTHJIHII, 

mue MJICJWflHTaiOJ.UH IIH 

e MJICKOflHTa 

IOJ.UIIC 

Y :noti rpynnhi cpenmli1 M03r pa3BHT B X 60J1bWeH CTeneHH 

YiMeeTC5I M03>Ket-JOK X 
YiMeeTC5I MOCT X 
YiMeiDTC5! nepe).lHHe >Keny JlO'-IKH X KOHe'IHOfO M03fa --
Bc5I 3pHTeJ1bHa.si HHcpopMaUH51 OT 

npaBOf O OllTHt-JeCKOfO HepBa 

''( OTnpaBIUieTCR Ha o6pa60TKY B 

3pHTeJ1bHhiH aHa.JlH3aTop npaBOH 

llOJTOBHHbl M03ra 

CTPYKTYPhi npoMe>KyToqHoro M03ra 

o6ecneY:11BaiDT CBR3b Me)I<Jl)' 

>< CTPYKTYPaMH nepe.uHero H cpe.uHero 

M03ra 

Bonpoc 2.3. (3 6a11na- no 0. 5 6aJIJTa 3a Ka)!<JlYIO BepHyio ll03HUHID) 

YTBCpJKJlCHHC llpoTHBO- He 
pe<JHT npOTHBO-

pC'lllT 

l13BeCTHb!H HaM «M03f penTHJ1HH » npHHa.D,J1e)l<HT npe.D,CTaBHTeJ15IM 

~ 3aBpanCHJlHOH J1HHHH 3BOJ1IOUHH, npe.D,CTaBHTeJ1H KOTOpOH He 

5!BJ15IIOTC5! npe.D,KaMH MJ1eKOllHTaiO~HX 

BhiCWHe HHTerpaTHBHhie ueHTpbi B M03re penTHJ1HH pacnonaraiOTC.si B 

X Cpe.D,HeM M03fe, '1TO B KOpHe OTJIHqaeTCR OT opraHH3ai!HH M03fa y -
MJTeKOllHTaiOIIIHX 

Y penTHJTHH B TOH HJ1H HHOH cTeneHH Bbipa>KeH nnam - CTPYKTypa, ® X: fOMOJ10fH4Ha.si KOpe nonyruapHH y MJTeKOllHTaJ()IIIHX 

Eopo.uaTa.si araMa no.upa>KaeT noBe.ueHHID CBOHX copOJlH'-Ieti, 

X o6yt-IeHHhiX OTKphmaTh eMKOCTh c KOpMOM. TeM CaMbiM o6y l.faeTc5I 

qepe3 nonpa>KaHHe 

06IIIHH npe.D,OK penTHJ1HH H MJTeKOllHTaJ()lUHX, CKOpee BCero HMeJT X Bbipa>KeHHYJO J111M6HLJeCKyt<) CHCTeMy 

CaMKa KpoKOJlHITa yxa>KHBaeT 3a CBOHM noTOMCTBOM )( 


