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3aAaHHH npaKTH'ICCKoro rypa peruonaJibHoro JTana XXXVII BcepoccuucKo.U 

OJIHMnua,llbl lllKOJihHHKOB no 6JJOJioruu. 2020-21 Y'"~· ro}l. 10 KJlacc 

ct>l13110JlOJlriDI Y.EJIOBEKA l1 )l(MBOTHhlX BapuaHT 1 

3a.[laJ-IUC 1. llJy'leHUC BJIHHIIHH 060HHTCJibHbiX CUrHaJIOB na fiOBCJJ.CHUC 

MJICKOfiHTaiOIUHX (6 6aJIJIOB) 

060H5ITeJibHbie CHfHaiTbi HrparoT Ba)I<I-IYlO pOJib B )I<l13HH MJieKOI111T310lUHX. 3a aHaJIH3 

11HcpopMai.J,11H, nocryrraiOlUHX OT opraHoB o6oH5lHI15l, oTseqaeT cosoKyrrHoCTh CTPYKTYP M03ra. 

Ha3biBaeMa5l JIHM6Hl.JeCKOH CHCTeMOH. Y"'eHhiH H3yl.JaJI BJ!l15l.I-Il1e 3al1axOB Tpex BelUeCTB (A, o l1 

B) Ha nose.neHHe .noMOBOH MhiillH (Mus musculus). )J,JI5I :noro Mhiiiih noMeillanH B BOJihep c 

LIBYM 5! y6e)I{Hli!aMH. B y6e)I{HIIIe (I) noMelUanH Kycol.JeK cpHnhTposanbHOH 6YMarH, 

rrponHTaHHOH HCCJie.nyeMhiM semecTBOM. B y6e)I{HIIIe (II) noMeCTHJIH KycoqeK 

cpHJihTposanhHOH 6YMarH, npom!TaHHbiH HeiiTPaJihHblM 3anaxoM. MbilUH MoryT cso6o.nHo 

BXOL(Y!Tb B y6e)I{YJlUa J.i TIOKHL(aTb HX. JIICCJle,[.(OBaTeJib Ha6monan 38 MblillaMH 11 38HHCbiB8J1 

BpeM5l HaXO)I{L(eHYI5! B K8)I<ll0M YIX y6e)I{HIII: 

Onblm 1 

BemecTBO A BemecTBO 6 BemecTso B 

Y6e)f<HLUe I Y6e)f{HLUe II Y6e)f<HIUe I Y6e)f{HIUe II Y6e)f{HIUe I Y6e)f{Hllle II 

BpeM51 40 10 25 25 5 ..JS 
npe6biBaHH51 B 

y6e)f<Hme 
(MHH) 

PacC'IUTaihe Jl.JIH Ka)K)J,OfO H3 BC[UCCTB HHJJ.CKC OTBeTa, HCfiOJibJYH <JlopMyJiy: 

R = ~ -T,, 
T + T , r)J;e 

I 11 

T1 - speMSI npe6hiBaHl15l B y6e)I{HlUe I 

T11 - speM5l rrpe6biBaHl15l B y 6e)I{HII.J,e II 

BuecuTe noJiy'leHHbie peJyJibTaTbi B Ta6JIHIIY 1.1 B JllfCTE OTBETOB. 

DocJie 3TOf0 3KCnepHMeHTaTOp npoBeJl BTOpOH OTibiT. B HeM OH 3anyci<an B BOJibep 

fOJIOL(HbiX MbiilleH. Dony'1HJ!l1Cb CJle)J;yiOII.J,He pe3yJihT8Tbl : 

OnbWl2 

BemecTso A BemecTBo E BemecTBO B 

Y6e)f{l1llle 1 Y6e)!<l1llle II Y6e)f{Hllle I Y6e)f{IHI..\e II Y6e)f{HIUe I Y6ellmme II 

BpeM51 45 5 40 10 10 40 
npe6biBaHl151 B 

y6e)f{Hllle 
(M HH) 

Pacc•mTaihe HHACKC OTBCTa Jl.JIH BCIIJ,CCTB BO BTOpOM OfibiTe H BHCCHTC JHa'leHHH B 

Ta6JIHIIY B JIHCTE OTBETOB. 



<(3\D-ef-t--
, 1 HaKoHeu, HccnenoBaTenb nepernen K TpeTbeMy onbiTY - oi-I 6paJI Mbllllei1. Japa)f(CIIHbiX 

TOKcorrna3MOH (Toxoplasma gondii). obiJIH rrony~eHbi cnenyiOlll,He pe3yJibTaTbi: 

Onblm 3 

BemecTBO A BemecTBO E BemecTso B 

Y6e)f(Hille I Y6e)f(Hlile I I Y6e)f<l1lile I Y6e)f<11ille II Y6e)f(Hlile I Y6e)f(Hlile II 

BpeMll 45 5 25 25 25 35 
npe6blB3HJ1ll B 

y6e)f(Hlile 
(MHH) 

llpoauaJ1H3HpyuTe AaHHble u OTBCTbTe ua sonpocbl B Ta6JlHQe 1.2 B JIMCTE OTBETOB 
(3 6aJ1Jla - no 0.5 6aJ1Jla Ja Ka~y10 sepuy10 noJHQHIO ). 

3aAanue 2. KonQenQHH «TpHeAHHOro MOJra>> (14 6aJ1JlOB) 

B wecTH~ec5~Thie ro~hi rrpownoro croneTM Bhi.UaJOIJ.U-IHC5I aMepHKaHCKHH spaY 

Hesponor Don MaKJIHH c¢opMyn11posan I<OHuerrumo «TpHe.UHHoro M03ra» (triune brain). 

CornacHo 3TOH reopHH, M03r Yenosei<a cocroHT 113 Tpex opramnauHOHHhlX ypoBHeH , 

IlOCJle~OBaTeJlbHO ~o6aBmBlllHXCH B XO~e 3BOJllOI.V:Il1: «M03r penTHJll111» , «lla.neOMaMMa.JlbHblli 

M03r>>, «HeOMaMMaJThHhiH M03r». CornacHo MaKJIHHy, «M03r perrTHJIHH» ~ocranc5l 

MJiei<OIIHTaJDIJ.IHM OT HX perrTHJibHhiX npe,UKOB, H BI<JIIDLJaer B ce65l cTpyi<TYPhi CTBOJia M03ra 1:1 

6a3aJibHbJe raHfJIJ111. «M03f peiiTI1JII111» OTBeLiaeT '3a CTepeOTI1IlHOe IlOBe)leHHe, 

TeppHTOpHaJibHOCTb, arpeCCHID 11 IlOJIOBOe IlOBe,lleHHC. « I1aJJeOMaMMaJibHblH M03f>> Il05IBHJIC5l y 

nepBblX MJieKOTIHTaiDIJ.IHX 11 BKJIIDYaeT B ce651 «,UpeBHJOID Kopy» a TaK)I{e .Upyme CTpyKryphl 

JIHM611LJeci<oH CHCTeMbl. OH OTBeLJaeT 3a COUHaJihHoe H pO.UHTeJihCKoe rrose.ueHHe. HaKoHeu, 

«HeOMaMMaJibHbiH M03r>> npe,UCTaBmeT C060H «HOBYID KOpy» H 11MeeTC51 TOJibKO y «BbiClliHX 

MJieKOIIHTaJOIJ.IHX» H LJeJIOBeKa - OH OTBeLJaeT 3a a6cTpaKTHOe MbllliJieHHe, pe'Ib, IIJiaHHpOBaHHe. 

fHrroTe3a MaKJIHHa Cbirpana 6onhWYID HCTOpHYeCKYID ponh, rrocKOJJbKY oHa B03pO.llHJia 

11HTepec Hefipo6Honoros K cpaBHHTeJibHOH aHaTOMHH uepBHOH CHCTeMbi. Ho .llaJibHefiru11e 

11CCJie,llOBaHl151 IlpOJJ,eMOHCrpHpOBaJIH TIOJIHYID HeCOCTOJ!TeJibHOCTb KOHUeTIU1111 TpHe)J,I1HOfO 

M03ra. TeM He MeHee, MHOrHe rrcHxonorH, spaYH H MapKeTonorH rrpO.llOJI)I{aJOT rro-npe)I{HeMy 

rnHpoKo HCIIOJib30BaTb H rrporraraH.UHposaTb .uaimoe ¢YHKUHOHaJihHOe pa3.ueneHHe. B 3TOM 

3aJJ,aHHH Mbi rrorrpo6yeM pa3o6paTbC51 B rrpo6neMHhiX sonpocax KoHuemJ,HH TpHe.UHHoro M03ra. 

Crrepsa .uasafiTe paccMoTpHM cTpoeHHe HaCTOJIIJ.Iero «perrTHJihHoro Mo3ra» - M03ra 

JIIUepHUbi: 

1 
2 
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Bonpoc 2.1. (5 6arriioB) CooTHec.Iue Ha3Bai-me cTpyi<TYPhi c ee HOMepoM Ha .uHarpaMMe. 

CTp)'KType, KOTOpru!: MOpcpOIIOfWieCKH He Bbipa)I<eHa B M03re peTITHJIHH, npHCBOHTe U11{j)py «0». 
BnecuTC HH)leKChi 8 Ta6Jiuu,y 8 JlliCTE OTBETOB. 

Bonpoc 2.2. (6 6arrnoB- no 1 6arriiy 3a I<a)I<JJ.YIO sepHyi-O crpoi<y) l13y"'HTe pHcyHoK 113 

npe.Uhi.UYIUero sonpoca H OTMeTbTe oco6eHI-IOCTH M03ra penTHIIHH, OTJIH4aJOWHe ero oT M03ra 

MJieKonHTai-Omero. 3anommTe Ta6Jiuu,y 8 JIMCTE OTBETOB. 

Bonpoc 2.3. (3 6arrJia- no 0.5 6arrJia 3a I<a)I()lyiO sepHyi-O no3HI.(HIO) HH)I<e npe.ucTasneH p5I.U 

H3BeCTHhiX <j)aKTOB. OTMeTbTe, KaKHe H3 HHX npoTHBope"'aT TeopHH Dona MaKmma, onHcamroif 

Bhillle. 0TMeTbTe YT8ep)K)l.eHHB 8 JIHCTE OTBETOB. 



I1Toro 6anJioB: 

JU1CT OTBETOB 
ua Ja~aHHH npaKTH'-ICCKoro Typa peruouaJibHoro nana XXXVll BcepoccwiicKoH 

OJIHMIIHaJJ,bl lliKOJibHHKOB 110 6HOJIOfHH. 2020-21 y'-1 . fO~. 10 KJI3CC 

AHATOMIUill <l>ll3llOJIOJifiUI qEJIOBEKA llJKllBOTHhiX BapuaHT 1 

Ja~aHHC 1. (6 6aJIJIOB) 

Ta6Jiuua 1.1 (3 6anJI3- no 1 6anJiy 33 K3)1{)lytD aepHyiO cTpoKy): 

On biT BemecTBO A BemecTBO E BemecTBO B 

lfH~CI~C 1 (CbiT3H J~Op083H Mbllllb) o, 6 0 -o~ OTBCTa (R) ) 

2 (rOJIO~HaH J~OpOBaH Mbllllb) 
o"'t 0 6 -06 

1 1 

3 (CbiT3H Mbllllb, 60JJbH3SJ 

0/6 0 TOKCOnJI33M030M) -0,1 

Ta6Jiuua 1.2 (3 6anJI3- no 0.5 6anJI3 33 K3)1<,IJ,)'10 BepHyio n03111.(11IO): 

.N!! BonpocbJ A E B 
1 KaKoe 113 BerueCTB .UJUJ 3.Uoposoti MhiWH scer.ua SIBJI5!eTcSI 

X arrpaKT3HTOM7 

2 K3Koe 113 BelUeCTB .um 3,IJ,OBOH MhiW11 ncer.u3 SIBJUJeTCSI 
X peneJIJieHTOM? 

3 ,[l,JUJ K3Koro 113 BelUeCTB 6oJiee Bcero 113MeH5IeTcSI 11H,IJ,eKc 

X OTBeTa np11 rono.ue? 

4 ,[I,JUJ KaKoro 113 seruecTB 6onee scero H3MCH5!eTC5! Hll)leKc 

~ OTBeTa np11 TOKCOnJia3M03e? 

5 KaKoe 113 BeruecTB cKopee Bcero co.uep)I<I1TC5! B 33naxe 

~ KOll13l.JbeH MOl.J117 

6 KaKoe 113 neruecTB cKopee scero co.uep)K11TC5! B 3anaxe 

Mhlll111HOfO noTa? ~ 

3a~aHue 2. (14 6aJIJIOB) 

Bonpoc 2.1. (5 6annoB) 

CTpyKrypa HoMep na CTpyKTypa HoMcp na 
~HarpaMMC ~uarpaMMC 

llepe.UH11H M03f 3 llpO)J.OJifOB3Tb111 M03f z 
f1j)OMe)l(yTOl.JHhiH M03f 1 X11aJMa 

Cpe.UH11M Mo3r 1 f11nocp113 i_ 

MocT 0 060JU!TeJihHa51 JIYKOB11L(a ~ 

Mo3)1(el.JOK g 060IUITeJibiibrn Tp3KT :J 

,. 
c 5 

I 
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Bonpoc 2.2. (6 6ruu1os -no 1 6rumy 3a Ka)K)l.)'IO sepHyiO CTJJOKy) 

YTBep~euue PenTu MJieKo H penTuJiuu, 

JIHH DHTaJO, H 

moe MJICKODHTaJOIUH 

e 

Y :3TOH rpyiiiibl cpe,nHHH M03f pa3BHT B 'f 6onhme:H cTeneHH 

MMeeTC}I M03)1(e"tJoK /( 

MMeeTC}I MOCT :X. 
MMeiOTC}I nepe,nHHe )l(eny,no"tJKH 

'f.. 
KOHe"tJHOfO M03fa 

Be}! 3pHTeJihHM HH¢0pMaillf}l OT 

npasoro onTH"tJecKoro Hepsa 

~ OTIIpaBmeTC}I Ha o6pa60TKY B 

3pHTeJibHbiH aHaJIH3aTOp IIpaBOH 

IIOJIOBHHbl M03fa 

CTPYKTYPhl rrpoMe)l(yTo"tJHoro M03ra 

o6ecne"tJHBaiOT CB}I3h Me)l(,lly 

CTJJYKTypaMH rrepe,nHero H cpe,nHero 

M03ra 

Bonpoc 2.3. (3 6anna - no 0.5 6anna 3a Ka)K)l.)'IO sepHyiO no3HUHIO) 

Hu 
pCIITHJIHH, 

HH 

MJICKODHTa 
romue 

~ 

'i 

I 

1 
1 

-

YTsep~euue llpOTHBO- He 

l13BeCTHbiH HaM «M03f peiiTHJIHH» IIpmia,une)I(HT npe,ncTaBHTemM 

3aBpaiiCH,llHOH JIHHHH 3BOJIIOUHH, npe,llCTaBHTeJIH KOTOpOH He 

}18JI}IIOTC}I npe,nKaMH MJieKOIIHTaiOIUHX 

BbiCIIIHe HHTerpaTHBHhie ueHT}Jbl B M03re peiiTHJIHH pacnonarruoTC}I B 

cpe,nHeM M03fe, "'ITO B KOpHe OTJIH"tJaeTC}I OT opraHH3aUHH M03fa y 

MJieKOIIHTaiOIUHX 

Y peiiTHJIHH B TOM HJIH HHOH CTeiieHH Bbipa)l(eH nnam - CT}JyKrypa, 

fOMOJIOfH"'IHM KOpe nonymapHH y MneKOIIHTaiOIUHX 

Bopo,naTM araMa rro.npa)l(aeT nose,neHHIO csoHx copo,nH"'le:H, 

o6y-qeHHhiX OTKpbrnaTb eMKOCTh c KOpMOM. TeM CaMhiM o6yqaeTC}l 

-qepe3 no,npa)l(aHHe 

06IUHH npe,nOK peiiTHJIHH H MJieKOIIHTaiOIUHX, CKOpee Bcero HMen 

Bbipa)l(eHHYJO JIHM6H"tJeCK)'IO CHCTeMy 

CaMKa KpOKO,llHJia yxa)I(H:BaeT 3a CBOHM IIOTOMCTBOM 

pequy 

X 

Y-

7-

DpOTHBO-
pequT 

1-

~ 

?(. 

c, 

,;' 

(' ) 
I 



3 a}lamut npa tn wiectwro rypa pernoHaJibiiOt'O :nana XXXVII Bcepoccuilcixoil 
OJIII M OH a}lbl WIWJlb iiiiiWB 00 6 H OJ10rl'lll . 2020-21 yt.t. I 'O)J,. 10 KJJaCC 

300JIOr lHI ll03BOH04Hbi X BapHaHT 1 

BaM naHbi H3o6pmKeiiH51 5 o6bei<TOB - Yepenos pa3HbiX npe.uCTaBHTCJlCM ll03BOHOLJHbiX. lla 

HeKOTOpbiX H306pmKeHI15IX MOryT 6bJTb npe)J,CT3BJ1eHbl HeCKOJlbKO 6J1H3I<OpO,LlCTBCHIJblX BH.LlOB 

113 O,LlHOrO CeMeMCTBa. 

J. J!!Cil0Jib3Y5l «Ta6J1HUY JlJ15l OIIpe)leJleHI151 OTp5!JlOB » , COOTIIeO!Te HOt\tep 06bCKTa C 

6yKBOM 0Tp5I,Lla. 

2. 3anHWHTe llO-pycCKI1 Cl1ClCMCJ I'J1liCCI<OC IIO;lQ )KCIIII C 06 beKTa ( K] I<.\CC , 0Tj)51.J. . CC:'I!CllCTBO. 

a T310Ke pO)..li1J111 B11Jl(bl)) 

3. OnpenemiTe nm ll11TaHI151 o6bei<Ta. 

Bee oTBeTbi 3aHeCHTe B J1J!!CT OTBETOB. 

Ta6mn.1,a AJIH onpeAeJiemut OTJHIJlOB 
I. Lfepen CHHallCH)J,HbiH, C O.LlHOM CKYJlOBOH Jlyrot\ . _ 3 
+ Lfepen HHOfO CTpOeHH51. _ 2 

2 ( 1) LJepen 3H31lCI1)ll-lbiH , BI1COYHbJe ,uyr11 OTCYTCTBYJOT, 3y6oB HeT. - 0TpHA (A) 
+ 4epen .LIHanCHJlHbiH, 113 .LlBYX BHCOLIHbiX .Liyr H¥DKH515I pe.LIYUYIPOBaHa, 3Y6bJ ecTb.- 0Tp»Jl Co) 

3 (I) B nepenuei1 LJaCTH KOCTI-JOro 1-1e6a Me)I<JlY pe1uaM11 - r n y 6o i<a51 IIC6Ha51 Bblpe3Ka. Pe3Ubl 

He6onbwHe, ropa3.LlO MellbWe I<Jlbii<a. - OTpSlJl (B) 
+ J1epe,illl5151 LJaCTb KOC1 HOrO He6a Me)K,UY pe3UaMI1 6 c 3 He6 1I Oll 13blj)C31\H . _ ~ 

4(3) KnbJKH ecTb Bcer,ua, no 1<pai111ei1 Mepc - 1-1a Hl1)J<Hei1 LJeJIIOCTI1. _ 6 
+ KnbiKOB HeT. 11epBbie pe3Ubl 11 Ha I-I11)KIIei1 , H 11a nepx1-1eii LJemocTH OLJCHb Kpym-Ibie, 

nonoTOBl1Jlllbie. Me)I<JlY pc3uaMH 11 weLJIIbiMI1 1y6aM11 - WI1poKa 5J JlHacrei\I a . _ 5 

5(4) Bepxi-IHX pe3UOB - o,uHa napa. B HH)J<Hei1 LJemocTH - He 6 onee LteTbipex weLJHbiX 1y6oB . 

-(f) 
+ BepxHHX pe3UOB - nse napbr. B HH)KHei1 LJemocTH - ll5!Tb weLJJ-IbiX 3y6oB . 

- 0TpHA ()J) 

6(4) J1epBbJe pe3Ubl KpynHbie I<Jlb!KOBHJlllble, I<Jlb!KH , IIa060p01, MCJ1KI1C.- 0TpSlJl (E) 
+ J1epBble pe3Ubl He Kpym-Iee OCTaJlbHblX 3y60B. _ 7 

7(6) )l{eBaTeJlbH35l noBepXHOCTb wetiHbiX 3y60B MMeeT cjJOpMy C)lBOeiiHbiX Tj)C)'fOJlblliii<OB 

(Tpi160ccjJe i-111LJeCKI1C 3)'6bi). 3sepbKI1 MeJIIO-·IC IUIII OtiCHb MCJ1KIIC . - 0Tpstll ()I{) 
+ )KcBaTeJlblla5I noBepxi-IOCTb wcLJJibiX Jy6on 11e IIMeeT cjJOp :--1bi C.lBOeiiiibi X Tp e : ro_lb iiiii<OB 

(3)'6bJ CeKTOJJ113JlbHOI 'O. 6 y ropL13TOrO, CKJI8 ,l'(LiaTOrO Hml Jl)'JJLJa-1 0 1'0 11111a: B IIOCJ1 C,LlH11X rpex 

CJ1YLI35JX - 3BCp11 KJJY11Hble). _ 8 

8(7) Me)I<Jly KJibiKOM 11 weLJHbiMH 3y6aMH .LIHacTeMbi I-IeT. KJibii<H Kpym-Ible, xopowo 

OTJIHLJaJOLUJJCC51 OT ])C'3TlOR. I q eLJH 1>1e 3j6bi ceKTopHaJibHoro HJJil 6yroptiaToro THna. - OTpHJl (3) 
+ Me)l<LlY KJlhi KOM H welJIIhiMH 1y6aMH ccTb )\HacTcMa. K111>1K Ha sepx1-1ei1 Y.emocn1 MO>I<eT 

oTcyTCTBOBaTb, Ha HH)I<HeH LJacTo cxoneH no cj)OpMe c pe1uaM11. LUeLJHble 3)'6bi cKJia.LILJaToro 

l~ J IH JIYHLI8TO!'O THI13. _ 9 

9(8) B BepxHeH LJem-ocTH pe3UOB HeT. - 0TpHJl (11) 
+ B sepx1-1ei1 LJemocTH pe1Ubi pa3BHTbi. - 0TpS1Jl (K) 
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06'hEKT - 1. 

Ta6 llfUbl JlJUI BIICCCHIUI OTBCTOB 

Pc3yJibTaT onpeneJieHH51 no «Ta6JtHU.aM )lJI51 onpe,lleJieHH51 oTp5I)lOB » 

CHcTeMaTHYecKoe noJIO)KCHI1e (HamtcaTb no-pyccKH) 

DpeHMyw.ccnlCIII!biH nm nHTatlllfl (nocTUBHTh O)l,IIY 1 cUlOYKY vL II1 Kpcc! Jih) 

TIJ10T05l)lHbiH PacTHTCJi b1I051 Jl,II biH CMe!IJaHHbJW 

y 

2 



OB'hEKT- 2. 

Ta6JII1Ubl )lJHI BIICCCHJUI OTBCTOB 

Pe3)'IlbTaT onpeneneHH5! no «Ta6m1uaM ,nn5! onpcneneHI15l o-, p51noB » 

CHcTeMaTHYecKoe nono>KeJ-HJe (llanHcaTb no-pyccKH) 

npe11MYlll,eCTBeHHbli1 nm rll1T3HH5l (nocTaBHTb O,lJ.HY raJJOLJKY llJIH KpeCTl11<) 

nnoT05l,UHbiH PacnneJJbH05l,UHbiH CMewaHHbiti 

X 

3 
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OEbEKT- 3. 

Ta6.:111 l(bl Ll) l Sl BIICCCIIIHI OTBCTO H 

Pc1ynbTaT onpe)len e HH51 110 <<Ta6JIHUaM JJJ I51 orrpC!lCn CIIIHI OTj)5I,'lO R» 

CI1CTCMaTHLICCKoe nonmKCHHe (Hani1CaTb uo-pyccKI1) 

TipeHMyuJ,ecmeHHbJM THn ll11TaHl151 (nocTaBI1Tb O)J,HY ranoYKY IJJl H I<pecnJK) 

T1JIOT05I)lJ-lb!H PacTHTeJibH 05i)lH b iH CM euJaHJiblli 

'1--
-- ---- -~ 
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OlibEKT- 4. 

Ta6JH1Ubl )).!HI BIIeCCIIIIH OTBCTOB 

Pe3yJibTaT onpenene11HH 110 «Ta6ni1llaM }\ ;151 onpc,Jcn clll!H oTpH: toB » 

CHcTeMaTHYecKoe nonmi<eHHe (HanHcaTb no-pyccKH) 

Knacc 

0T]J5lll 

npeHMymecTBeHHbiM Tim IlHT3HH51 (nOCT3BHTb O,D,HY ranOYKY MflH KpeCTHK) 

f1nOTOHlll-lbJH PacTHTenbi-IOHllllbiM CMewaHHbiM 

1--
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OI>bEKT- 5. 

Ta6 IIHt,bi )lJHI BI-Iecei-Inn OTBCTOB 

Pe3ynbTaT onpe.ueneHH51 no «Ta6nHuaM .IJ.J151 on e.ueneHH51 oTp51.IJ.OB » 

--] 
DpeHMyLUeCTBeHHbiH THn mnaHH5! (nocTaBHTb O~HY rano4I<Y HJlH KpecTHK) 

TIIlOT05l.UHbiM PacTHTeJibH051W I bi M CMewariiibifi I 
'1-- ! 

6 
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I11Toro : 1) 

JlHCT OTBCTO B 

300JI OrlUI fl03BOHO LJHbiX. 10 I(Jiacc 

6a.1JIOB 

)J,aHo 5 o6·beKTOB . f1o Ka)KJ-lOM Y sep1-1 0 y Ka3aHI! OM)' II YII I<TY - I 6aJIJI. J!horo 20 6<Ll:IOB . 

061")EKT- 1. 
6 y1ma oTpna a ::, + 

KJi acc JJ. ~ I'UL,f (?_. K}~ + 
OTpSI)l ~ I'll~~ V-.ou..t....o. 1.bu... -

flJIOTOH!lHbiH I PacTHTCJibiiOSIJliiblll CMernanH bJH 
'f-. I -\-

06bEKT- 2. 

6 yKsa oTpna a \j -\-
KJi acc Jj~V'-U.TO-~UL ---t 
0 TpH!l c~l5lQ. -

fiJJOTOH)lllbl ll PacTIITCJI 1> 11 ona •• 1.1 II Cl\tCIII Hill I hi il -
(<.. -

06bEKT - 3. 

6 y1ma oTpna a \A -
KJi acc r.eM 11-tM.VVU- -\-
0 TpSI!l -

fl.fl OTOSI)lllbiH I PacTHTCJib HOSI!lHblll I CMernaHHbJII 
'f._ I I -+-

06bEKT- 4. 

6 yJ(Ba oTpna a r --\-
KJiacc vU ~VlL< 11X~ + 
0 TpH!l -

fiJIOTOH)li-IbiH I PacnrTCJi hHOH!lHhiii I CMern aHHhJH 

I X I -t-

06bEKT- 5. 

liyKna oTpna a rb --\--
KJiacc ~vu...t10'1-0~ -t 
OTpH!l 

fi JJOTOU!lHbl H I PacTHTCJi bHOn!lll blii CMem aiiH bJH 

I '1-- .--\-

7 



Jaw·lHHH npaKTH'ICCKoro Typa peruouaJib iioro JTaHa XXX\'11 Bcepoccuiin;:oil 

OJUIMJIHa;1bl lliKOJibiiHKOB 00 6tiOJlOrHH. 2020-21 )"·1. 1' 0;1. 1 () K.IaCC 

«l>H3HOJIOflrn H AHATOMIDI PACTEHHM BapHaHT 1 

06n~an u,eJlb : l13y4HTb aHaToMwtect<yto CTPYKTYPY I<OpH51 B CB513H c BbmO.lHHe:o.JbtMM 

<jJyHKU1151MH l1 <jJM3HOJ10fH4eCKJ1MI1 npou,ecCaMH, npo l eKatOlli,HMH B pa3JlH'-IHbiX K.!CTKaX H 

TKaH51X. 

3a}l,aHHH: 

J. llmKe npe.[l.cTaB.1CHa <J>oTorpalf>m:I cpeJa IWpHD. CooTHCCHTC u,u<J>pbi Ha pucyHKax c 

THllaMH J(JlCTOIC HJIII TICaiHIMII HJ npUBCllCIIIIbiX CllliCKOB. 'laliiiiUUTC 6yi~BCIIIIbJif 

um<J>p n Ta6mru,e 1 mrCTa OTBCTOB. 

A . nepBHY.Ha51 KOpa (cortex) 

o. Kc1111eMa 

B. KopHesoi1 sonocot< 

r. CMoJUI.uoi1 xo'~ 

,2],. 3II,IJ,O,IJ,epMa 

E. 06Kna,nKa cocy,IJ,HCToro ny'-II<a 

)!{. ¢ .1 011\Ia 

3. r)K'lO,J.epMa 

11. ArpHxo6JiaCT 

K. IlepHUl1KJJ 

J1. rlep11.UepMa 

M. Mc3ocpH1111 



'. 
2. YrcaiKHTe B Ta6JU1Ue 1 miCTa OTBeTOB C TIOMOlUbiD WHcppa (pHMCKHMH ~ncppaMH) 

QJYHKUYII-0 Ka)!<JlOfO H3 THTIOB KJJeTOK f TKaHeH. flpH 3TOM QJ YHKLJ;H>I ,ll,OJDI<Ha 6biTb 

xapaKTepHa HMeHHO )lJUI TeX KJJeTOI<, KOTOpb!e npe)lCTaBJJeHbl Ha cpe3e! 

0. HH o.n.Ha H3 yKaJaHHbiX qlyHKLJ;HH He no)l,XOJlHT. 

I. CHa6)f(eHHe KOpHR nponyi<Ta.MH ¢oTOCHHTe3a 

II. 06ecnet.IeHHe KHcnopo,ll,OM so speMR 3aTonneHHR 

III. Co3)l,aHHe 6apbepa B anonnacTe (npocTpaHCTBe Me)!<KneTHHI<OB 11 KIIeTOl!HbiX 

cTenoK), xopowo nponHuaeMoro JlJUI BO.ll.hi , HO cna6o npoHHuaeMoro .ll.JUI pacTBopeHI-IhiX 

1101-IOB - nonynpOHHUaeMbiH 6apbep 

IV . Y:yscTBHTenbHOCTb K CHile TH)l<eCTH B peaKUHH rpaBHTponH3Ma . 

V. TpaHcnopT ayKCHHOB OT KOHesoro qexJJHKa BBepx no Kopmo 

VI. BcacbiBaHHe 3JJeMeHTOB MHHepanbHoro nHTaHH5l H3 cpe,ll,hl npoTHB rpa.n.HeHTa 

KOHUeHTpa~HH 

Y I I. )J,aJJhHHH TpaHCllOpT 3JJeMeHTOB MHHepaJ!bH OI'O llWraHJ.UI I< CTc6mo 

Y 1J I. Cl>HKCaUH5! yrnei<HCIIOfO raJa C TIOMOlUhl-0 Rubi sCQ 

IX. Bbmeneime semecTB B cocy.n.hi KCHIIeMbi (3arpy3Ka I<CHIICMbi) 

X . 3anacaHHe KpaxMana 

3. PaccMoTpHTe p11cyHoK o6mero BH.n.a pacTeHHH . Ha KaJ<OM ypoBHe 6bJ JJ npoH3sen eu 

aHaTOMHl!eCKHH cpe3, npe,ll,CTaBJJCHHbiH BbiWe ? (0TMCTbTC 3HaKOM X 8 Ta6JHIU,C 2 
JlUCTa OTBCTOB TOJlhKO O,UUH OTBCT!) 

).J,aHTe KpaTKOC 060CHOBanue ,ll,JUI K3)f()l0f0 113 ypOBHCH , OTMet.IeHHbiX UHWpaMH 

(BTIHWHTe B Ta6JJHLJ;Y 2). floqeMy cpe3 npOXO}l}IT HMeHHO Ha 3TOM ypOBHe ? flo KaKHM 

npH3HaKa.M MO)l<HO ycTaHOBHTh, liTO cpe3 HE Mmi<eT npoxo.UHTh Ha I<a)l<,ll,OM H3 

OCTaJJbHhiXypOBHeH? 

2 

4. KopeHb TIOMeCTHIIH B pa36aBJJeHI-IbiH paCTBOp HHTpaTa I<aJJHR. ,Uanee B KCHJleMHOM COKe 

6biJJa H3MepeHa KOHUeHTpauHR 3Toro semeCTBa. 0Ha OKa3aJiaCh paBHOH I OJ r / n . 

J!tCTIOIIb3Y5! cpopMyny 7r = - iCRT , paCC'!HTaHTe OCMOTHtieCKOe JlUBJJ ei!HC KCH IICMIIOfO 

COI<a, npHHRB, '"ITO OCTaJJbHblMl1 paCTBOpeHHblMl1 BeL1JeCTBaMH B KCHJJeMHOM COKe MO)lUlO 

npm-re6pe'-Ib. 0TBCT )l,aHTe, B MeranacKarurx (MI1a) , oKpyml1B ~o nepBoro 3HaKa nocne 

3anRTOH. ,UJUI cnpaBJrn: R = 8,3 ,U)l</MOJJh*K; t 0 = +27°C; aTOMapHbie Macchi K - 39; 
N - 14; 0- 16. Bawe peweHue npHBC,UUTC Ha JlUCTC OTBCTOB. 



' ' 
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5. B KJieTKax nepBHLIHOH KOpbl ocMOTHYecKoe .nasneHHe cocTaBHJio - 0.2 Mila. B 

KOpHeBb!X BOJIOCKax OHO 6b!JIO B )lBa pa1a Mel-!bWe (IIO MO,Uymo). a B OKpy)Kai{)WeM 

pacTBope - ewe s 2 pa.na MeHbwe, YeM B I<OpHeBbiX sonocKax. CLJHTa5!, YTO 

OCMOTHYeCKOe ,UaBJieHHe C03,UaeTC5! TOJ!bKO I-!11T}JaTOM KaJIH5! , ouermTe ero 

KOHUeHTpaUI1IO B r/JI B nepBHYHOH KOpe, I<OpHeBOM BOJIOCI<e H OI<py )KaJOlUeM paCTBOpe. 

OTBeT oKpyrmne .no ueJibiX. Barne perneuHe npHBeJlHTe ua JllfCTe OTBeTos. 

6. 8 Ta6JIHUe 1 JUICTa OTBeTOB 3aflOJ1HHTe 3HaYeHH5! OCMOTHYeCI<OfO ,UaBJieHIUI H 

KOHUeHT}JaUHIO HHTpaTa KaJIHR. l1cnOJib3YHTe 3HaK X , eCJIH B 3a,UaHHI1 He Tpe60BaJIOCb 

oueHHTh 3TH senHYHHbi HIHJIH OHH He H3secTHbi H3 ycnosHR. 

7. Ilp11 .ueqmUHTe 3JieMeHTOB MHHepaJibHOrO DHTaHl15! MO)!<eT npOI1CXO,Ul1Tb ycHJieHHe 

pa60Tbi npOTOHHOH DOMDbi B I<OpHeBbiX BOJIOCI<aX, np11 JTOM pH paCTBOpa. 

OI<py)l(al{)l.Uero KOpeHb, CHH)!<aeTC5!. 3Ta peaKUH5l xapai<TepHa npH ,necpHUHTe: 

A. TonhKO xopowo pacTBopHMhiX B so.ue KaTHOHOB (K+. NH4 +. Mg 2
- 11 .up.). 

E. ToJibl<O xopowo pacTBOpHMbJX B BO,Ue aHHOHOB (Cr. Noj-. so}- l1 .up.). 

B. TonbKO nnoxo pacTsopHMblX B so.ue KaTHO HOB (Fc 3 ~ ) . 

1. TonLKO n noxo pacTBOpl1MbtX B BO.Lll: aJII10 II Otl (P0 1; ). 

)],. J1J06blX 3JieMeHTOB MHHepaJibHOrO llHTa!HI5! , He3aBHCHMO OT 3ap51..Ua l1 

paCTBOpi1MOCTl1. 

0TBeT JaHeCHTe B JlHCT OTBeTOB. 
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JiiToro: 

JlHCT OTBeTOB K 3a~aHHIO 10 KJlacca 

ci>M3MOJIOriDI II AHATOMMJ1 PACTEHHH 
Ta6Jiuua 1. (7 6aJIJIOB) 

IJ.ulflpa na pucynKe 1 2 3 .t s 6 7 

Tun ICJICTOK HJIH TKaHb fj 

'~ o,f~ E \!\ A- M .....___ ·- -
-f' -

<I>H3HOJIOrH'ICCKaH (jlyHKUHH V\ t o- \ - \ '{,. -
\\\ l- X- Hr--.-

-- "i-. + -2/) OcMOTHI.JecKoe J],aBJienue '!--. r -4; x--t- ;<.:t )<. ...___ 

Y CJIOBHaJI KOHUCHTpaUHH - - y._+ - + 

* HHTpaTa KaJIHH 0 i- X 'A '1-.-

Ta6Jiuua 2. (5 6aJIJIOB) 

r.r..e 

Yposeub npoHJBe.r..en 060CHOB3HHC 

cpe1 

1 

2 

~ k_Q_ JJJJ"- ~ t)\ 1\1 1{\ r-o~ ~-~ 1-P-- '} i\) JA Jr-o ~ ) 
xo<i'J< ~ vJA.Hl!eA ~P~~ ~J_,OWA 1 ~ 
3-TO 1 1<-V~b ~ e.J.Lt..c.JA k..o .)..A. 'SQ...L\ b UJ...,l.U... 

~~~~n 1 -vm §~ <001\b VIHOro"LH~-- -

3 

4 

0 r 
( ':> 



3aJJ.aHue 4. (3 6aJIJia) 

PerneHue: 

1 n _ ~,) 0 ~. · - ~= 2..1-oc K- 'l.<>. . N- i'-1 · 0- ib KNo')-1..o,~~ ·) 1' o J.Ul..Ab·k) ..J.J ) ~ 

j\- = - .l C-It\ 
't T ~ l -t t. ~ o = 2 1-0 + z 13 ° ::: 3 oo ° K 

t"\(k-rJO>)== ~'3+iL,+ib ·~:= LO~:ruG 
f\:: ""io, i. ~)':J. ~oo. i 0 i.:::. - 2. 5~0 040 \lo-. ~-2,'5 ~ n~ 

Mlla 0 

3aJJ.aHHe 5. (3 6aJIJia) 

Pemenue: 
Mn 0( - -0 i Mn~ . r JP-\0) ":.. o, 01:) Mno.. f ( ILOf~) = - Q ) L 'tl \ ~ \ \ ICe,.) - ' l I I 

:J\ -= - .l c R 1 c R\ ::: ~'). ~ 00 . i Oi :: '2 5 i ~ g 0 

L ::_ ___!_----
~ C r<.- T 

.'- (k.~ -)::: -O,i. ·iGOOO.QD ~ -o,i ·(-) ,0Jtrc) ~ 0 1')0b-:;;. 0 ~6 
-2Si~<30 

- 0, oc; · 1..0.0.0 aM 

-2 «;1 yCjo 

0TBCT: 

nepBHl.fHaSI Kopa-__ i_r/JI; 

KOpHeBOH BOJIOCOK- __ o __ r/JI; 

nHTaTeJJbHbiH paCTBOp- _O __ r/JI l) 

3a)J.aime 7. (2 6aJIJia) 

0TBCT: A 


