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3a):laHHH npaKTu"<JeCKOJ' O rypa peruouaJihHoro :nana XXXVII BcepoccuilcKOH 

OJIHMUHa):lhl lliKOJihHHH:OB UO 6HOJIOrHH. 2020-21 )''1. rO):l. 10 KJiaCC 

<I>H3l10JIOJirMJil.fEJIOBEKA 11 )Kl1BOTHhiX BapuauT 1 

Ja):laHUC 1. JIJy'lCHUC 8JIUSIHUH OfiOHHTCJihHhiX CUrHaJI08 Ha fl08CJlCHUC 

MJICKOflHT310111HX (6 6aJIJI08) 

060H5ITeiThHbie CHrHaJJhl HrparoT Ba)I<H)'l{) pOITh B )I{H3HI1 MITeKOTIHTaiQIUHX. 3a aHaJ1113 

11HcpopMa.U1111, llOCyYTiaiQll.l,HX OT opraHOB 060H5IHI15I , OTBeLJaeT COBOKynHOCTb CTpyKT)'p M03ra, 

Ha3bJBaeM<UI ITHM6HLJeCKOH CHCTeMOH. YlleHblH 113)'LfaJI BJ!H S!H HC 3anaxOB Tpex 13 Ct.UCCTB (A, 5 11 

B) Ha noBe)J;eHHe )J;OMOBOH MhiWH ( Mus musculus ). ,lln 5! 3To ro MbJWh noMell.laJJH B BOnb ep c 

)J;B)'M5! y6e)I<HIUaMH. B y6e)I{Hll.l,e (I) noMell.l,aJm KycoLJeJ< cp.HrrbTpoBanbHOH 6yMam, 

npon.HTaHHOH .HCCJie)J;)'eMbiM semecTBOM. B y6e)I{HIUe (II) noMeCTHJI.H KycoLJ:eK 

cpHnbTpoBaJJhHOH 6)'MarH, npomnaHHhiH HeiiTpanhHhiM 3anaxoM. MbilliH MOryT CB060)J;HO 

BXO)J;HTb B y6e)I{.Hll.l,a .11 no1<.11.n:aT1 HX. HccJie.n:oBaTeJih Ha6nl{).n:an 3a MhiWaMH .11 3anHCbiBan 

BpeM5! HaxO)I{,L{eHH5! B K~OM HX y6e)I{.Hll.l: 

Omtm 1 

Bernecrso A Belllecrso E BelUeCTBO 8 

Y6el!<Hllle I Y6el!<Mllle II Y6el!mllle I Y6ell<lillle II Y6eli<Mllle I Y6e)I(HUle II 

BpeMI! 40 10 25 25 5 45 
npe6biBalflm B 

y 6 e)!( lilll e 
(MHH) 

Pacc'lnTaHTe JlJIH Ka~oro Hl 8emecT8 HHJleKc OTBeTa, ucnoJihJyu lJ>opMyJiy: 

R = TI- Til 

T + T , r.n:e 
1 II 

T1 - BpeM5I npe6bmaH.H5I B y6e)K.Hll.l,e I 

T11 - BpeM5I npe6hmaH.H5I B y6e)I{.Hll.l,e II 

BuecuTe noJiy'leHHhie pe3)'JihTaThi s Ta6Jiuu.y 1.1 s JIMCTE OTBETOB. 

fiOCJie 3TOfO 3KCnep.HMeHTaTOp npOBeJI BTOpOH OllhiT. B HeM OH 3anyCKaJI B BOJibep 

rono.n:HhiX MbillleH. floJI)'LJ:.Hn.Hcb cne.n:yiOll.l,He pe3yrrbTaTbr : 

Omtm 2 

Belll,eCTBO A Belll,ecrso E Belll,ecrso B 

Y6e)I(HUle I Y6e)I(Hllle II Y6e)I(Hllle I Y6e)I(Hllle II Y6e)I(Hill,e I Y6e)l(lillle II 

BpeMII 45 5 40 10 10 40 
npe6biBaHIDI B 

y6el!mme 
(MHH) 

PaCC'lUTaihe UH):lCKC OT8CTa ):lJIH 8Clli,CCT8 80 8TOpOM OllhiTC U 8HCCHTC 3Ha'leHHH 8 

Ta6miU.Y 8 JIJICTE OTBETOB. 



~ (;0 ---06 
HaKoHe~, Hccne.uosaTenb nepewen K TpeTbeMy onbiTY - OH 6paJI Mhrwdi. 3apa:iKeHHbiX 

TOKconna.3MOH (Toxoplasma gondii) . nblJIH nony"YeHbi cne.uywmHe pe3)'JibTaTbr: 

Onbtm 3 

BewecTBO A BewecTBO E Bemecmo B 

Y6eJKH!lle I Y6eJKHme 11 Y6e)I<H!lle I Y6eJKHIUe II Y6e)I<I1We I Y6eJKHme 11 

BpeMR 45 5 25 25 25 35 
rrpe6biBaiDUI B 

y6elKH!lle 
(MHH) 

IlpoauaJJunrpyihe ~aHHbre u OTBeTbTe ua sonpocbr B Ta6JJuue 1.2 B JIHCTE OTBETOB 
(3 6aJJJla - no 0.5 6aJ1Jla 3a Ka~yw sepuyw n03HUHIO ). 

3a~auue 2. Kouuemt.HH «Tpue~uuoro MOJra>> (14 6aJ1J10B) 

B weCTH,uec51Tbie ro,ubl npownoro CTonenl51 Bbi,natOlllHHC5! aMepHI<a.HCKHH BpaY 

HeBponor non MaKJIHH ccpopM)'JIHpOBaJI I<OH~en~mo «TpHe,UHHOro M03ra» (triune brain). 

CorJiaCHO 3TOH TeOpHH, M03f qeJIOBeKa COCTOHT H3 Tpex oprai-m3a~HOHHhiX ypOBHeH, 

DOCJIC;:J;ODaTCJibi-10 ;J;06aBJUrBUIHXCR B XO;J;e 3BOJI!O.l.V1H : «M03r penTHJU1H» , « l1af!eOMaMMaJibHblfi 

M03r>>, <<HeOMaMMaJihHhiH M03r». CornacHo MaKJIHH)', «M03r penTHJIHH » .uocTaJJC51 

MJieKOllHTaiOlllHM OT HX penTHJlbHbiX npe,lli<OB, H BKJUOYaeT B ce651 CTp)'KT)'pbl CTBOJia M03ra H 

63.3aJihHhie raHrJIHH . «M03f penTHJIHH » OTBe'-IaeT 3a CTepeOTHllHOe llOBe,lleHHe, 

TeppYITOpHMhHOCTh, arpeCCHI-0 H llOJlOBOe llOBe,lleHHe. «DaneOMaMMaJihHhiH M03f» ll051BHJIC51 )' 

nepBbiX MJieKOllHTaiOlllHX H BKJIIOqaeT B ce651 «,UpeBHIOIO KOp)'» a TaK)Ke LI.pyme CTp)'KT)'phi 

JIHM6wiecKoi1 cHcTeMhi. OH OTBeqaeT 3a co~HanhHOe H pOLI.YITeJibCKOe noBe.n.eH.He. HaKoHeu, 

«HeOMaMMaJibHbiH M03r>> npe.n.CTaBJUieT C060H «HOB)'tO KOpy» H HMeeTC51 TOJlbKO )' «BhiClllHX 

MJieKOllHTaiOlllHX» H qeJIOBeKa- OH OTBeYaeT 33 a6crpa!<TI-IOe MbllllJleHHe, peqh, llJJaHHpOBa.HHe. 

fHllOTe3a MaKJIHI-ia Cbirpana 60Jihlll)'tO HCTOpHqeCJ<)'IO pOJJb, llOCKOJJhK)' OHa B03pO,UHJJa 

HHTepec HeHp06HOJ10fOB I< cpaBHHTeJlbi-IOH aHaTOMHH HepBHOH CHCTeMbl. Ho .llaJlbHeHWHe 

HCCJie,llOBaHH51 npo.n.eMOHCrpYipOBaJIH llOJIH)'tO HeCOCT051TeJibHOCTb KOHUellUHH Tp11e,llHHOfO 

M03ra. TeM He MeHee, MHOrHe ncHxonorH, spaqH H MapKeTonom npo.n.omi<aiOT no-npe)KHeMy 

umpoKo HCllOJih30BaTb H nponaraHLI.HpoBaTb .n.aHHoe cpyHK~HoHanbHoe pa.3.n.eneHHe. B 3TOM 

3aLI.aHHH Mhl nonpo6yeM pa.3o6paThC51 B npo6neMHhiX Bonpocax KOH~en~HH rpHeLI.HHoro M03ra. 

CnepBa .n.aBai1Te paccMorpYIM cTpoeHHe HaCT051Ulero «penTHJihHoro M03ra» - M03ra 

51UlepH~bi: 

1 
2 

3 



Bonpoc 2.1. (5 6a.nnoa) CooTHecHTe Ha3BaHHe CTPYKTYPhJ c ee HOMepoM ua .rnwrpaMMc. 

CTpyKType, KOTOpa51 MOp<J>onorw-IeCKH He Bb!pa)J<eHa B M03re penTHJIHH, npHCBOHTe UHQJpy «0». 
BHecHTC HHL{CKCbl 8 Ta6J1HLJ,Y 8 JIMCTE OTBETOB. 

Bonpoc 2.2. (6 6a.nnos- no 1 6a.nny 3a Ka)J<,LJ,)'lO sepHyro CTpOI<y) l13~11Te p11cyHOK 113 

npe.nhr.nymero sorrpoca 11 OTMeTbTe oco6eHHOCTI1 M03ra perrTI1J11111, OTJ111'-IaJOlUI1e ero OT M03ra 

MJieKOIIHTruomero. 3anOJ1HUTe Ta6JJuuy 8 JIMCTE OTBETOB. 

Bonpoc 2.3. (3 6a.nna - no 0.5 6a.nna 3a Ka)l(,ll,yiO sepHyio II0311U11IO) H11)l(e npe.ncTasneH p.st.n 

H3BeCTHhiX <J>aKTOB. OTMeTbTe, KaKI1e 113 HI1X npOTI1Bopet.IaT Teop1111 ITona MaKni1Ha, onHcarmo:H 

Bhillle. 0TMCTbTe YT8ep)K.UeHHH 8 JIMCTE OTBETOB. 
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l1Toro 6annos: 

\ 
JIHCT OTBETOB 

na Ja.aanHH npaKTH'ICCKoro T)'pa pernonaJlbHoro nana XXXVII BcepoccnucKou 
OJlHMmla.!lbl mKOJlbHHKOB no 6HoJlornn. 2020-21 yq. ro.u. 10 KJlacc 

AHATOMIDI H <l>H3HOJIOJiriDilJEJIOBEKA H JKHBOTHbiX BapnanT 1 

3a.aanne 1. (6 6aJIJIOB) 

TaOJIHUa 1.1 (3 6anna- no 1 6anny 3a KCDI<.UYID BepHyi-o CTpoKy): 

On biT BemecTso A BemecTso I> BemccTBO B 

lln.aeKc 1 (CbiTaH 3JlOpOBaH MbiUJb) D)b 0 - 0} 8 OTBeTa (R) 

2 (rOJIO.UHaH 3JlOpOBaH Mblllib) 
O;t' OJ 6 - 0 b 

) 

3 ( CbiTaH Mhimh, OOJibHaH _j_ 
TOKCOnJia3M030M) 0) ~ D -

.b 

Ta6Jinua 1.2 (3 6anna- no 0.5 6a.JJna 3a I<a)!(.ll)'lO sepHyio no311U11IO): 

.N'!! Bonpocbl A I> B 

I KaKoe 113 sernecTB .llllil 3.Uoposoii MbJI1111 scer.ua 5JBllileTC5J 
arrpai<TaHTOM? I' 

I KaKoe H3 sernecTB .UJI5J 3.llOBOii MbJWH scer.ua 5!BJI51eTc5J 
penenneHTOM? ~ 

3 ,[l,llil KaKoro 113 sernecTB 6onee scero H3MemieTC5! 11H)leKc 
OTBeTa np11 rono.ue? ;<. 

4 ,lJ,llil KaKoro 113 semeCTB 6onee scero H3MeH5!eTC5I HH.UeKc 
OTBeTa np11 TOKCOnJia3M03e? X 

5 KaKoe H3 sernecTB cKopee scero co.uep)!(11TC5! B 3anaxe 
I<OUJa'!beH MO'II1? 'f.-

6 KaKoe 113 sernecTB cKopee scero co.uep)!(11TC5J B 3anaxe 
)( Mblilli1HOfO nOTa? 

3a.aanne 2. (14 6aJIJIOB) 

Bonpoc 2.1. (5 6annoB) 

CTpyKrypa HoMep na CTpyKTypa HoMep na 
.anarpaMMC .uuarpaMMe 

l1epe.uHm1 M03r 3 f1pO.llOJifOBaTbJH M03f 9 

flpoMe)!(yTO'IHbiH M03r 
.., X11a3Ma b 

Cpe.lli-IHH M03r tt f11nocp113 S' 

MoCT 0 060I-l5ITeJibHa51 JIYKOBH~a 1 
M03)!(e'IOK g 06oH51TeJibHblli TPaKT ~ 

3 

o, r 

3 

r 
D c 

r / 



Bonpoc 2.2. (6 6annos- no 1 6anny 3a Ka)l(~yro sepHyio CTpOI<y) 

YTaepameuue PenTH MJieKo If peoTHJIHH, HH 
J1HH DHTaiO H penTHJIHH, 

mue MJICKODHTaJOmH HH 

e MJICKODIITa 

10mue 

Y :noi1 rpyrrnhi cpe~miii M03r pa3BHT B 
X 

6onbrnei1 CTerremr 

J1MeCTC5l M03)1(C'IOK >Z 
J1MeeTC5l MOCT :>( 

J1MeiOTC5l nepe~HHe )l(e.TI)' ~O'IKH 
)( 

KOHC'IHOrO M03ra 

Bc5l 3pHTeJibHM HHrpopMaUH5l oT 

npaBOfO ODTH'ICCKOfO HepBa 

X OTnpaBJI5leTC5l Ha o6pa60TKY B 1 
3pHTeJibHbiM aHa.JIH3aTop npaBOM 

I10Jl0Bl1Hbl M03fa 

CTpyKTYPhJ npoMe)J{yT04HOro M03ra 

o6ecrre4HBaiOT CB5l3b Me)I()J;y 
X.. CTPYKTYPaMH rrepe~uero 11 cpe~Hero 

M03ra 

Bonpoc 2.3. (3 6arrna- rro 0.5 6anna 3a Ka)I()J;yiO sepuyiO n03HUHIO) 

YTsep~eHHe llponiBo- He 

pe'IHT npOTHBO-

PC'-IHT 
J13BeCTHbiM HaM «M03f penTHJIHH» npHHa~Jle)KHT npe~CTaBHTeJI5IM 

3aBpanCH~HOM JIHHHH 3BOJIIOUHH, npe~CTaBHTeJIH KOTOpOM He X. 
5IBJI5llOTC5l npe~KaMH MJieKODHTaiO:£.UHX 

BhiCWHe HHTerpaTHBHble ueHTpbl B M03re penTHJIHH pacnonaraiOTC5l B 

I X cpe~HeM M03fe, 'ITO B KOpHe OTJIH'IaeTC5l OT opraHH3aUHH M03fa y 

MJleKOITHTaiO:l_UHX 

Y penTHJIHM B TOM HJIH HHOM CTeneHH Bbipa>KeH rrna:r_u- CYpyKTypa, X roMOJl0fl14Ha5l KOpe DO.TI)'lllapHM y MJieKOm!TaiOlUHX 

5opo~aTM araMa rro~pa)J{aeT rrose~eHHIO csoHx copo~H4CH, 

o6y'-IeHHbiX OTKpbmaTh eMKOCTh c KopMoM. TeM CaMbiM o6y'-IaeTc5! X 
4epe3 rro~pa)J{aHHe 

06lUHM npe~OK penTHJIHM H MJICKOTIHTaiO:l_UHX, CKOpee Bcero HMeJI 'A Bblpa)J{CHHYJO JIHM6H'-ICCKYIO CHCTCMY 

CaMKa KpOKO~HJia yxa)J{HBaeT 3a CBOHM TIOTOMCTBOM >( 

------ ---- ---



3 aa atuut npat\TIPICCKoro Typa pentoHaJl bHOro 1Tana XXXV JJ Bcepoccullc iw ii 
OJl HMnHaLJ. bl rntWJlbHHJWB no 6HOJ1on m . 2020-21 Y '-~· roil,. 10 J~Jlacc 

300JIOriUI ll03BOH04HhiX B apnat-JT 1 

BaM .ll,aHbl H3o6pa)I<eHV151 5 o6·bei<TOB - Liepenos paJIIbiX npe.LJ.CTaBVITeneJ:i no3BO HOLIHbiX. lla 

HeKOTOpbiX Yi306pa)!<eHVI51X MOf)'T 6biTb npeil,CTaBJieHbl I-ICCKOJibKO 6JIV13l<Oj)O.ll,CTBCHIIblX BU.ll,OB 

Vl3 O.ll,HOrO CCMCHCTBa. 

1. I1cn oJih3)'51 «Ta6nmw .LJ.JI51 onpe.LJ.eJie i-11151 OTp51.LJ.OB», cooTHecwre HOMep o6beKTa c 

6yKBOH OTjJ51.ll,a. 

2. 3anHWVITe 110-p)'CCKH CVICTCMaTVILJCCI<OC IIOJIO)KCHI IC o6·beln a ( 1\JiaCC. 0Tj)5!1'_l. Cev1CHCTBO. 

a Ta iOI<e pOLl. VIJIVI BH.ll.(bl)) 

3. Onpe.LJ.eJIYITe nm nwraHYI51 o6beKTa. 

Bee oTBeTbl 3ai-JeCYJTe s JIMCT OTBETOB. 

Ta6mn1.a il.Jl fl onpeil,CJlCI-IIIH OTPHLlOB 
I. LJ.ep en CH HallCH.ll,I-IbiH, C O)l,I-JOH CK)'JIOBOH .LJ.yroi;l. _ 3 
+ LJ.ep en HHoro CTpoeiiV!51. _ 2 

2 (1) LJ. epen aHanCHLl.Il bi i;l, BHCOY.Hoi e .LJ.yrH OTC)'TCT8)'I-OT, 3y6o8 HeT. - 0Tpnn ()\) 

+ LJ.epen .ll,l!lall CH)l,HbiH, 113 Ll.B)'X 81!1COLJI-Ib!X .ll,)'f I-111)I< I-15151 pe.ll,)'l\11j)08aHa, 3)'6bi CCTb. - 0TpHil, (n) 

3 ( 1) B nepe.LJ.HeJ:i LJacTVI KOCTHoro 1-1e6a Me)K.LJ.Y pe3l\aMVI - rny6oKa51 ne6IJa5I Bblpe3Ka. Pe3Uhi 

He60JibWYJe , ropaJ.LJ.O MCHbWC I<Jibii<a. - 0TpS1Ll (B) 
-'- nepe.ll,I-15151 LiaCTb KOCTHOrO He6a MC)J<.ll,)' pC3UaM H 6e3 Jie6 110i1 BblpC'3KII. _ 4 

4(3) KnbiKI!I ecTb scer.LJ.a, 110 Kpai;lHetl Mepe - IIa HYJ)KHCH LJCmocTH. _ 6 
+ KJib!KOB HCT. nep Bble pC3Ubl YI Ha HVI)I<Hei1, VI Ha 8epxHei1 LieJ!IOCTYJ 0'-lel-lb I<j))'ni-lbie • 

.LJ.OIIOTOBVILl.IIbJe. Me)I<.LJ.Y pe3UaMH VI LUCYHhiMVI 3y6aMYI - wHpoi<a51 .LJ. VIaCTeMa . _ 5 

5( 4) BepXHVIX pe3U08 - O.LJ.Ha napa. B HYI)I<Hetl LJemocTYI - He 6onee YeTbipex LUeLIHhiX 3)'608. 

- (r) 
+ BepxHHX peJuos - .LJ.Be napb!. B Hmi<HeM LJemocTVI - ll51Tb LUCLIHhiX 3)'608. 

- OTpHil, ()1,) 

6(4) nep8bJe pe3l(bl I<j))'Illlhle KJlbli<OBI1.ll,llble, I<IIb!KH , JJa060pOT, MCJIKHC.- 0TpHLl (E) 
+ nep8ble pC3Ubl He I<j))'ni-Jee OCTaJibHbi X 3)'608. _ 7 

7(6) )KesaTeJJbl-la51 llOBepXHOCTb LUeLIHb!X 3)'608 HMeeT QJOj)M)' C.ll,BOe HHbi X TpeyrOJJbHHKOB 

(Tp1160CCjJe HVILJeCKHC 3)'6bi). 3sepbi<H MeJli<VIe l1JIH OtiCHb MCJII<HC. - 0TpH/l {)}() 

+ )KCBRTCJ!b!Ia5I llOBepXIIOCTb LUCLJHbiX 3)'608 HC 11i\ICCT rj)OJI\1bl C;lBOC! IIIbi :-.. I peyi O.lblll1KOH 

(3)'6bl CeKTOj)l1aJibHOrO, 6yrOpLJaTOI"O, CI<Jia)l,LJaTOIO I!Jlll JI)' IILJ <.l'I OI'O TVI !la; B IlOC.lC,.'J,HJIX Tj)l'X 

CJI)'Ya51X- 3BepV1 Kj))'IlHbie). _ 8 

8(7) Me)I<.LJ.Y KJibi i<OM 11 LUCYHbiMH Jy6aMH .LJ.HacTeMbi HeT. K JJbiKH I<pym-Jole, xopowo 

OTJl l1'-laiOLU11 CC51 OT pe3l\08. lUeY I! b ie 3)'6bi CC1<TOj)I1aJibHOfO v!JII1 6yropY8TOrO TJ.1118.- 0TpS1,ll, (3) 
+ Me)!<.LJ.Y KJlbl KOM YI LUeLIHhiMH 3y6aMH eCTb J.l l lacTeMa. K11b11< 11a 13epx 11 d1tiCJl!OCTvt Mmi<cT 

OTC)'TCTB08aTb, I-l8 l li1)I<JI CH YaCTO CXO.ll,eH no q)Oj)Me C pC3l\RMI1. IJJ,eLIHbiC 3)'6b! CKJia)l,LiaTOfO 

11JJI1 JI)'HLJaTOfO THna. _ 9 

9(8) B sepxHeM YemocTH peJUOB I-1eT. - 0TpS1il, (11) 
+ B 8ep xHei;l LJemocTH pe3l\bl pa3BHTbJ. - 0 TpHA (K) 



OEbEKT -1. 

Ta6JHIQhi )J,JHI BHeceHHSI OTBeTOB 

Pe3yJJb·ra-r orrpe,11eJi eHYI5l 11 0 «Ta6nwuaM .11Jl51 onpeDeiieHv15l OTp51JlOI3» 

I 5yi<Ba OTp51.11a I 

I ~::::M aTM 4CCJ<Oe n OJ! 0 »CCHH e ( Ha r caTb n 0-pyccJ<H) 

TI lp_eYIMylll,CCTBeHHblH Tl1ll ITI1TaHl15l nocraBMTh O~HY raJIOYKY l1Jll1 KpeCTl1K ) 
TIIIOT05l,11HbiH PacTYITeiibH051LlHbJH CMewaHHbiH 

X 

2 



OI>bEKT- 2. 

Ta6mHJ,bJ JJ,JHJ 131-ICCCJJHSJ OTI3CTOI3 

Pe3yJibTaT onpe.ueneHI15! no «Ta6m-IuaM .UJI5! onpe.ueneHH51 OTp5I.UOB » 

Tipe11Myw,ecTBCHHbJH Tl1n ni1TaHI151 (nocTaBHTb O,D,HY ranoYKY YIJIYI KpecTHK) 

TIJIOT05!.UHbiH PacTMTeJibH 05I.UII bJH CMewaHI-IbJH 

3 



OI>bEKT- 3. 

Ta6JU1Qbl ,fl,JISI BHCCCHIUI OTBCTOB 

Pe3yJi bTaT onpe)leneHJ~51 no «Ta6nvm,aM )lJI5J onpe,ueneHJHJ oTp51,'\0B» 

C HcTeMaTwiecKoe JIOJrmKeHHe (IranHcaTb no-pyccKH) 

I KJJacc I 

DpeHM)'lllCCTBeHHbiH TJ,m nwra!-11151 (noCTaBHTb O,LJ,HY ranoLII<y 11n11 I<pecTJlK) 

fJ JIOT051JlHhlH P acTHTesrr.,H051JlHbri1 CMeUJaHllbJrt 

X 

4 



OfibEKT- 4. 

Ta6JHU..(bl .[J.JISI BIICCCIIIISI OTBCTOB 

Pc3yJJ bTaT onpe,JJ,eneHM..SJ no «Ta6n11u.aM JJ,JJ5J onpe,JJ,eJJeHJUI oTp5l.llOB» 

I .5yKB3 OTP5!.ll3 I 

CHcTeMaTHYecKoe nonmKeime (HanM.caTb no-pyccK11) 

Knacc 

n ipeHMYLUeCTBeHHblH THn ni1T8HH.Sl ( nocTaBHTb -O~IIY raJJOL!l(Y HJlV! I<peCTV!K) 

nnoTO.S!L(H b!H PacnrreJI bH05!L(H bi 1;1 CMewaHHbli1 

X 

5 



JbiCT OTBCTOB 

300JIOflUI Il03BOHOLIHhiX. 10 Jotacc 

.lJ.aHO 5 06beKTOB. no K3)K,llOM)' BepHO )'K333H II OM)' ri )' IIKT)'- J 6aJ1J1. vhoro 20 6aJ1J10B . 

0.6bEKT- 1. 
liyKsa oTpnLJ.a '/1.{... ~ 

KJJacc LL IP ./f) VUA A/VI.. C<A-0 ~ -+-
0TpnLJ. ~~ -+-

fl Jl OTO SILl. II bill I PacTIITCJJbiiOHLJ.IIbiii
11 I CMernauHblll 

~ I I + 
0.6bEKT- 2. 

.6y1ma oTpn))a 8 -+ 
KJiacc ~~QU;O~ -+ 
OTpHLJ. -

flJIOTOSIJ]Jibi~'J PacniTCJibHOSI))HI>Iii CMeUJallllbiH 

X -+ 
0.6bEKT- 3. 

J>yi<.:sa OT)HILJ.3 f) -+ 
KJiacc !lpe.~eu-0~ ~ 
0TpHLJ. kpotvO jN<-v&OoS~~ -

flJIOTOH)].HbiH PacTHTCJibiiOH))Hbiii CMernaHil bili 

X + 
0.6bEKT- 4. 

.6y•ma oTpn))a /}) '---

KJiacc ~vO ~evvo ~A-ya -+ 
0Tpn)) 3cW~OO~(J~ -

fiJI OTO SI)].H hi H Pa CTIITCJl b IIOSI))H hili I CMcmaHHbiH 
X. I -+ I 

OlibEKT- 5. 

liyKsa oTpn))a K -
K JiaCC ~~QM)~ -+ 
0TpHJJ f/eu~IWM~ -

fiJI OTO SIJI.H bl H I J>aCTHTCJibHOSILI.l-lbiH I CMernaHHbiii 

I X I -+ 
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t;co ~e;~ 
3a,a.anHH npaKTH'iCCKoro Typa peruouaJJbHOro ·naua XXXVII Bccpoccuifm:oif 

OJIHMnHatJ.bl IJIKOJibHHKOB no 6uoJJonut. 2020-21 yLI . rou. 10 KJJacc 

<l>H3110JIOriUI H AHATOMMJI PACTEHMM BapuaHT 1 

06u~aSI UCJib: J.13yLIJ1Tb aHaTOMH'-!eCKYIO CTpyr<Typy KOpH51 B CB513H C BblliO.lii51eMbiMH 

<}:JyHKIJ,H51MH H <}:lH3110JIOrHYeCKHMH npOUCCCaMJ1, 11pOTCK310W,l1MJ1 B paDYI'IHbiX !CleTKaX II 

TKaWIX. 

l. Humc npe)J.cTaBJICHa <f>oTorpa<f>uH cpcJa IWpHH. CooTHCCHTC uw.Ppbl ua pucyHKax c 

THflaMH KJICTOI( H IH Tl(aHUMH H3 np&-IBC)J,CIII-Ibi X CIJIICIWB. JaJIIIUIIITC 6yKBCIIHblii 

lliH<f>p B T a6JIHUC 1 JIHCTa OTBCTOB. 

A. llepBHYJJa51 Kopa (cortex) 
E. Kcm1eMa 

B. KopHesoi1 BonocoK 

r. CMoJUIHo.H xo.u 

,D,. 3H.LJ.O.LJ.epMa 

E. 06KJJa.LJ,Ka cocyw1cToro nyt-rKa 

)!{. <b.1o1Ma 

3. JK10AepMa 

11. ATpHxo6JlacT 

K. flepHUHKJ1 

fl. flepH.LJ,epMa 

M. Me3ocpHJIJl 



2. YKa)KHTC B ta6JU1Ue 1 JUICTa OTBeTOB C llOMOlUblO lll11¢pa (pl1MCK11MH UHq)paM11) 

¢YHKU1110 I<a)I(LlOrO 113 T11llOB I<JleTOK I TKaHeM . npM 3TOM cpyi-II(I.J,IHI ,':I,OJl)I<IIa 6!>1Th 

xapaKtepHa 11MeHHO ,llJUI TeX KJleTOK, KOTOpb!e npe,llCTaBJleHhl Ha cpe3e! 

0. H11 O,llHa 113 yKa3aHHbiX cPYHKUHM He no.[(XO,llHT. 

I. CHa6)1{eHHe Kopmi npo,nyKTaMH cporocHHTe3a 

I I. 06ecneqeJme K11cnopo,llOM BO apeM.sr 3atonne1111.sr 

III. Co3,naHI1e 6apbepa B anonnacre (npocrpaHCTBe Me:>KKJieTH11KOB 11 Kneto4IIbJX 

cteiioK), xopowo npmmuaeMoro .UIUI BO,llhi, HO cna6o npoH11uaeMor o .nrr.sr pacTBopeHHbiX 

110HOB - nonynpmmuaeMbiM 6apbep 

IV. llyBcTBI1tenhHOCTb K c11ne t.sr)l<ectl1 B peaKul111 rpaB11tponi13Ma. 

V. TpaHcnopr ayKCI1HOB or KOHeBoro 4exni1Ka BBepx no KOpHlO 

VI. BcacbiBaHI1e 3neMeHTOB MI1HepanbHoro lli1TaHI15l 113 cpe,llbi npoti1B rpa.n11eHra 

KOI-IUeHtpauHJ-1 

Y I I. )J,anbH11H rpaiiCllOpT J JleMeHTOB M11HepCLilbH OrO ll11TaH1151 K CTC6;ll0 

VIII. <1>m<cauH51 yrneK11Cnoro ra3a c noMOlUbiD Rubi sCO 
IX. Bbi,lleJieHI1e BemectB B cocy.nbr KCI1JieMbi (3arpy3Ka KC11neMbi) 

X. 3anacaHI1e KpaxMana 

3. PaccMOYp11Te pHCYHOK o6I.IJ,ero BH)la pacteHH51. Ha KaKOM ypoBHe 6biJJ npoH3Be)leH 

aHaTOMH4eCKHH cpe3, npe,llCTaBJieHHbiH BbiWe? (0TMCTbTC 3HaKOM X B Ta6JIHUC 2 
JIHCTa OTBCTOB TOJibKO O,UHH OTBCT!) 

,l],aHTC KpaTKOC o60CHOBaJ-IHC ,llJUI K3)l<,ll0f0 113 ypOBI-IeM , OTMe4eHHbiX UHcPpaMH 

(BmUliHTe B ta6m:1uy 2). Tiot.JeMy Cpe3 llpOXO,llHT HMeHHO Ha 3TOM ypoBHe? Tio KaKHM 

npH3HaKaM MO)I{HO yctaHOBHTb, 4TO cpe3 HE MO)I{et npoxo,nHTb Ha K3)l<,llOM H3 

OCTaJlbHbiXypOBHeii? 

2 

4. KopeHb llOMeCTI1JJI1 B pa36aBJleHHbiH paCTBOp HHrpata KaJll151. ,lJ;anee B KCI1JleMHOM COKe 

6biJla l13MepeHa KOHueHtpaul15l 3TOfO Bei.IJ,eCTBa. 0Ha OKa3aJlaCb paBHOH 1 0,1 r /n. 

I1Cll0Jib3Y5l cpOpMyny 1t = - iCRT , paCC'-Il1TaHte OCMOTHt.JeCKOe JJ,aBJleHHe KCHJl eMHOfO 

COKa, llpHH.siB, l.JTO OCTaJlbHbiMH paCTBOpeHHblMH BeUJ,eCTBaMH B KCHJleMHOM COKe MO)I{HO 

npeHe6pe%. Orner .natlre, B MeranacKaJJ51X (Mfla) , oKpyrnHB .n,o nepBoro 3HaKa nocne 

3an51TOM. ,1J;n51 cnpanKH: R = 8,3 }].)1{/Monb*K; t0
= + 27° C; atoMapHbie MaCChi K - 39; 

N - 14; 0- 16. Bame pemeuHe npHBC,UHTe ua JIHCTe OTBCTOB. 



5. B KJieTKax nepB11'IHOH KOphi OCMOTI14ecKoe .uaBneHI1e cocTasuno - 0,2 MDa, s 

KOpHeBbiX BOJIOCKax OHO 6biJIO B )lBa p33a MeHbiiJe (no MO)l,ymo) , a B OKpy)l{aJOmeM 

pacTaope - eme B 2 pa.ua MeHbwe, YeM B KOpHeBbiX BOJ!OCKax. CYI1Ta5l, '-ITO 

OCMOTH'IeCKOe )laBJleHI1e C03)laeTC51 TOJibKO HHTpaTOM l<aJlH51, OUeHHTe era 

KOHUeHTpaUHlO B r /n B nepBH'-IllOH KOpe, KOpHeBOM BOJIOCI<e H OKpy)l(aJOIJ..IeM paCTBOpe. 

0TBeT oKpyrni1Te .uo uenbiX. Barne perneHue npuse~uTe ua JIHCTe OTBCTOB. 

6. B Ta6n11ue 1 JIHCTa OTBeToB 3anoJIHHTe 3Ha'IeH1151 ocMOTI1YecKoro .uaaneHH51 H 

KOHUeHTpauHIO H11TpaTa I<aJll15I . HcnOJlh3yHTe 3HaK x , ecnu B 3a)la.HHH He Tpe6oBanocb 

oueHHTh 3TH sen wmHhi 11111nH OHH He 113BecTHhi 113 ycnoBH5I. 

7. Dp11 .uecpHUHTe 3JleMeHTOB MHHepanbHOro nHTaHH5I MO)I<eT npoucxo)lHTh yc:Hneime 

pa60Tbl npOTOHHOH llOMllbl B KOpHeBbiX BOJIOCKaX, npH 3TOM pH paCTBOpa, 

oKpy)l(aJOI.Uero KopeHh, CHH)I<aeTC5I. 3Ta pea.KUH5I xapa.KTepHa np11 .ue¢muHe: 

A. TonhKO xopowo pacTBOp11MhiX B so.ue KaTHOHOB (K' , H~ + . Mg2
+ 11 .up.). 

E. TOJibKO xopowo paCTBOp11MblX B BO)lC aHHOHOB (CT. NoJ-. so}- l1 .up.). 

B. TonhKO n n oxo pacTBop11MhiX B ao.ue KaTI10HOB (Fe 1' ). 

1. TonbKO rrnoxo pacTBOp11MbJX B BO.Ll,C atJI10HOB (PO~ 1-). 
,.Q. JJio6hiX 3JieMeHTOB MHHepaJlbHOfO lli1TaH1151 , He3aBI1CI1MO OT 3ap5I)la 11 

paCTBOp11MOCTH . 

0TBCT 3aHCCHTC B JIHCT OTBCTOB. 



!tltt tcrtt;:_ 
l horo: l lS 6 aJIJIOB 

JbiCT OTBCTOB K Ja)J,aHHIO 10 KJJaCCa 

<DH3HOJIOriDI H AHATOMIDI PACTEHHH 
Ta6JiuQa l. (7 6aJIJIOB) 

U,u$p a Ha pucyHJ\:e l 2 3 4 5 6 7 

Tun KJICTOK HJiu TKaHb !3 t 3 b + ~t 1J E J{,-1 
T 

t ....., 

<l>H3HOJIOrH1.fCCKaH <}JyHKQHH Vl t o - v 11 -T I+ m.-t \)\ Ot + 
+ -

0cMoTu1.fecKoe L{aBJieHu e --D1 ~ M r1 a -o ~J..t\1a - >( + 1\t )\ -+- X: ) 

Y CJ1 0BIIaH KOHQCHTpaQHH - - t >< ...!.. x_ + -
HHTpaTa KaJIHH 

c 9D~1£A ~ 0) 3 t</.A {Ol~ 11) '}_ +- )/ 

Ta6JIHQa 2. (5 6aJIJIOB) 
~~~~~----------------~ ) 

r.a.e J_ 

YpoBCHb npOH3BCtJ.CH 

cpe3 

1 X 

2 

3 

4 

060CHOBa HHC 

11o evwttVO Jo.J~ cp~ f?fJO~etf4-t H'Q 

I{{) It-<£, -w>W nag,.£~(' "'Jafrn t-.t f.l~ cu:M< 
Mpt«-t &0C fo vUJ CA/VOt. 0o fovlh ;-w i);t.M; uwe K-C ~ -
/o v~<-Ok ~ ftwMa Wj)~)UO ~ _ 

~/rWW Vt-0~ · 

0~ DoK/O!fr0l VvOf~ ~ :;r~~J~ 

5ovU;f-..U.AJe vv0v<.- t o ~K ~tpt,(vWCt L-r 

v<A ~ e /-(,{) v<_ - t b YvO 1 ~ u -.lc to vUJU«) t. 

kop~ .:dMetM~ t'ufD ~K4e&L( 
~~ VvO(J~) ~ ~4 Uu._--, e._ 

M ..A- to v~K JCVUC~CC&vo~ VVtMc:uw; 

K0 ~ ~ KO(JVtd (/0( fovUJt-t-00 t f' 

~U1MJ.j f<-R-- ~01 0Yvlj)d ~) XrL~­

~U&0'C Y!MJvU tv0 jv'J VvOf/-UR ( t{))jJ I-cei~ 

t{)vUJ~» u vvzg. ) f 
---



3a,llanue 4. (3 6anna) 
Pemeuue: 
(})eu-w: 
K;V03 

(_ ~ ~o, A. t-/J. R~ ?:., ':J/J'M/JM?J.Jo l< ~ -.n;:- ::: ___ ~.0~~- - 5fY2'j~ F1a:: ro) 3 Ji(fb -O})~JI./.}. 

to:. + m "C. .... )oo K 
tlo..M V1AU ~ 

n-:? 

0TBeT: Mlla 

3a,llanue 5. (3 6anna) 
Pemeuue: 

1)cuW: 

~A.-- -o, 'J.. JJJ7a 

j(,~-=- -o,~: (-Q)=- -o11 JAA7Q 
rLr-~ =- -o

1 
~ : ·(:t)-=- -o> 0 5 JA)/q 

Hau VVUL~: 
c~ =-? 

(l :~ 

Cr-ru.: ? 

0TBCT! 
nepnuquaH Kopa- 8 D, 3 

I 
r/n; 

l~OpiiCBOH BOJIOCOK- Lt-01 ~ r/n; 0 

0 

DHTaTeJibHblH paCTBOp- dfl 1 1 r/JI 
0 

3a,llauue 7. (2 6anna) 

0TBCT! g) ---


