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3atJ,aHHH npaKTH<tecKoro Typa penrouaJJbHOI"O JTana XXXVII BcepoccuiicJ<OH 

OJlHMDHatJ,bl UJKOJlbi-IHKOB 110 6HOJIOrHH. 2020-21 y<t. rOtJ,. 10 KJlaCC 

<I>MJMOJIOJirlUI'-IEJIOBEKA H :IKMBOTHhiX BapuaHT 1 

3aJ)aHue 1. MJy'-leHue BJIHHHHH o6onHTCJlbHhiX curHaJloB ua nosetJ,euue 

MJlCKOflHTaiOWHX (6 6aJ1JlOB) 

060H5ITeJihHhle CHfHaJihl 11fpalOT Ba)!<HYJ-0 pOITb B )l<l13H11 MJiei<Ol111TalOill.l1X. 3a 3HaJI113 

11HcpOpMaiJ,l111, 110CT)'Ilal0ll.l,HX OT opraHOB o60IUIH115l, OTBeqaeT COBOI<YTIHOCTb CTp)'J<Typ M03fa, 

Ha3biBaeMaH JI11M611qecKOH Cl1CTeMOH. YqeHbiH 113yqa.rr BJIIUIH11e 3anaxoB Tpex semeCTB (A, .5 11 

B) Ha 110Be~emre ~OMOBOH MbiiiiH (Mus museu/us). ,LI,JUI 3TOfO Mbllllb 110MeiliaJI11 B BOJ1bep C 

.UBYM51. y6e)l(l11IIaM11. B y6e)!<H1IIe (I) noMe1IIaJI11 I<ycoqei< qmJihTpoBaJibHOH 6yMam, 

rrporrHTaHHOH 11CCJie.uyeMbiM semecTBOM. B y6e)I<Hlll.e (II) noMeCT11JIH I<yco'"!eK 

cp11ITbTpOBaJibHOH 6y-Mar11, npormTaHHhiH HeHTparrhHhiM 3anaxoM. Mbllll11 MoryT cso60.UHO 

BXO.UHTb B y6e)!<H1IIa 11 110Kl1.U3Tb 11X. J.1ccrre.UOBaTeJib Ha6rrtO.UaJI 33 MbllllaMH H 3aTI11CbiBaJI 

BpeM51 HaXO)l(.UeHH51. B l<3)l(.ll0M 11X y6e)!<Hlll. : 

Onbmtl 

BemecTBO A BemecTBO E BemecTBO B 

Y6e)I(HIUe I Y 6e)I(Hll(e ll Y6el!<Hllle I Y6e)I(Hllle II Y6e)I(Hllle I Y6e)l(mue II 

BpeMll 40 10 25 25 5 45 
rrpe6hiBaHIUI B 

y 6 e)!{ l1lll e 
(MHH) 

PacC<JHTaiiTe J)JlH Ka~oro H3 BClllCCTB HHtl,eKC OTBCTa, HCDOJlhJYH lflopMyJ1y: 

R = Tl- Til 
T + T , r~e 

I 11 

T1 - BpeM51. npe6biBaHH5l B y6e)l(11Ill.e I 

T11 - speM51 npe6biBaHHH B y6e)!<Hlll.e II 

BuecuTe noJly'-leHHble pe3yJlbT3Tbl B Ta6J1HIJ.Y 1.1 B JIMCTE OTBETOB. 

Docrre 3Toro 3Kcnep11MeHTaTop npoBerr BTopoH: onhiT. B HeM OH 3arryci<a.rr B BOrrhep 

rorro~HbiX MhiiiieH. Dorryql1JI11Ch crre~YJDill.11e pe3yJibTaTbi: 

Onbtm 2 

BemecTBO A BemecrBo 5 BewecrBo B 

Y6e)f{HWe I Y6e)f{HUle !I Y6e)f{11We I Y6e)f{HIUe II Y6e)I(HIUe 1 Y6e)f{HIUe II 

Bpewr 45 5 40 10 10 40 
rrpe6hiBaHIDI B 

y6e)f{l1lUe 
(MHH) 

PaCC'-IHTai:fTe HHJ)eKC OTBCTa J)JlH BClllCCTB BO BTOpOM OflhiTC H BHCCHTC 3Ha'-ICHHH B 

n6J1HQY B JIMCTE OTBETOB. 



b uo-orv 
HaKoHeu, 11ccne.nosaTeJ1b nepernen K TpeTbeMy onhiTY - OH 6pan MblllleH. 3apa)f(eHHhiX 

TOKconnaJMOH (Toxoplasma gondii). DbiJ111 nony'-leHbi cne,LJ,yiOIUI1e pe3ynbTaTbi : 

Onbtnt 3 

BemecTBo A BemecTBO 6 BemecTso 8 

Y6e)I<HIJJ.e I Y6e)I(HIJJ.e II Y6e)I<HIJJ.e I Y6C)I(IILUC II Y6e)I<Hwe I Y6C)I(J1WC II 

BpeMH 45 5 25 25 25 35 
npe6hiBaHYUI B 

y6e)I(HIJJ.e 
(MHH) 

llpoaHaJiuJupyihe JlaHHbie u OT8eTbTe Ha 80npochi 8 Ta6JiuQe 1.2 8 JIMCTE OTBETOB 
(3 6aJIJia - no 0.5 6aJIJia Ja KaJKLlyiO 8epHyio noJHQHIO ). 

3aJlaHue 2. KoHQenQHR «TpHeLlHHoro MOJra» (14 6aJIJI08) 

B wecnl.nec.s~Tbie rO,llhi npornnoro cToneTilll Bhi.llaiDIUHHC.si aMepHKaRCKI1H spa'! 

Hesponor Don MaKJ111H c¢opMyn11posan KoHuenuHIO «Tp11e.ll11Horo M03ra» ( triune brain). 

CornaCHO 3TOH TeOpH11, M03f lfeJ10BeKa COCTOI1T H3 Tpex opraHI13aiU10HHbiX ypOBHeH, 

nOCJle,UOBaTeJII~I-10 ,U06aBJUJBlllHXC5J B XO,Ue 3BOJ1K>UHH : « M03r penTHJlHI1 » , « naneOMa.J\1Ma.JibHbJ.i1 

M03r», <<HeOMaMMMhHhiH M03r>>. CornacHo MaKI111Hy, «M03r penTI1J11111 » ;xocTanc.s~ 

MJ1eKODHTaJDIUHM OT 11X penTI1J1bHbJX npe,LJ,KOB, H BKJl!Ol.JaeT B ce6.si CTpyKTypbl CTBOJ13 M03fa 11 

6a3aJ1bHble raHfJ1H11. «M03f penTI1J11111 » OTBet.JaeT 33 CTepeOT11DHOe DOBe,LleHI1e, 

Tepp11TOp11MbHOCTb, arpeCCI1lO 11 llOJ10BOe llOBe,LJ,eHHe. «f1aneOMaMMaJ1bHbiH M03f» ll05iBHJ1C.si y 

nepBbiX MneKoni1TaiDIUHX H BKJliOl.JaeT B ce65i «.llpeBHIOIO Kopy» a TaK)l(e .llpyme CTPYKTYPhi 

JIHM6Hl.JecKoi1 cHcTeMbi. OH oTBel.JaeT 3a couHanbHOe H pO.llHTeJibCKoe nose.neHHe. HaKoHeu, 

«HeOMaMMaJ1bHbiH M03f>> npeLtCTaBJUieT C060H « HOByi-0 Kopy» H 11MeeTC.s! TOJ1bKO y «BblClllHX 

MJ1eKOlli1TaiDll.I,HX» 11 lfeJ10BeKa - OH OTBeYaeT 3a a6CTpaKTHOe MbllllJ1eHI1e, pe':lb, DJ1aHHpOBaHI1e. 

fHnOTe3a MaKJIHHa Chirpana 60JibillyiO HCTOp11'-l.eCKYID p011b, llOCKOJ1bKY OHa B03pO;J.HJ1a 

11HTepec HeH:po6Honoros K cpaBHHTeJibHOH aHaTOMHH HepBHOH cHcTeMbi. Ho ,uanbHei1rnHe 

HCCJ1e,LJ,OBaHilll npo,ueMOHCTpHpOBMH DOJIHyi-0 HeCOCTO.siTeJ1bHOCTb KOHUeDUHH TpHeL(HHOfO 

M03ra. TeM He MeHee, MHome ncHxonorH, spa4H H MapKeTonorH npO.llOJ1)I<aiOT no-npe)l<HeMy 

W11p0KO 11CDOJlh30BaTb H nponaraHLtHpOBaTb ,uaJ-IHOe cp)'HKLI,HOHaJ1hHOC pa3,UeJ1eHI1e. 8 3TOM 

3a,llaHHI1 Mhl nonpo6yeM pa3o6paTbC.si B npo6neM !IbiX sonpocax KOIIuenul1111pHC.U11lloro Mo3ra. 

Cnepsa ,uasai1Te paccMOTpHM cTpoeHHe HaCTO.sill.l,ero «penTI1J1hHoro wJra» - M03ra 

.sill.l,epHUhi: 

1 
2 



Bonpoc 2.1. (5 6aJIJIOB) Coon-recHTe Ha3Barme CTPYKTYPhT c ee HOMepoM Ha ,[(HarpaMMe. 

CTpyKType, KOTOpru! MOp<jlOJlOrHI.feCKH He Bbipa)l(eHa B M03fe perrTHJlHM, rrpHCBOMTe UH.<jlpy «0». 

BHeCHTe HHLleKchr 8 Ta6Jluu,y 8 JIMCTE OTBETOB. 

Bonpoc 2.2. (6 6aJIJlOB- ITO 1 6MJ1)' 3a Ka)l<,U)'IO BepH)'lO CTpOKy) J.13yt.JH.Te pH.C)'HOK H3 

rrpe.nhr.nymero sorrpoca H. OTMeTbTe oco6eHHOCTH M03ra perrTH.JIHH, OTJIHI.falOrn;H.e ero oT M03ra 

MJleKorrHTaiOmero. 3anoJ1HHTe Ta6J1Htzy B JUICTE OTBETOB. 

Bonpoc 2.3. (3 6arrJia - no 0.5 6MJia 3a Ka)l<,nyro BepHylO rro3H.UHIO) HH)l<e rrpe,uCTaBJleH p5l.U 

l13BeCTHbiX <jlaKTOB. OTMeTbTe, Kai<He 113 HHX rrponmopeYaT TeopH.H. Tiolla MaKJIHHa, orr11caHHOI1 

Bbrrne. 0TMeThTe yTaepiK)J.eHHH 8 JIMCTE OTBETOB. 
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l1Toro 6annos: ill11cpp p l 0 -02--

JIHCT OTBETOB 
na JatJ,amtH npaKTnttecKoro rypa peruonam.noro JTana XXXVII BcepoccuncKon 

OJIHMnnatJ,hl miWJihHHt.:os no 6uoJioruu. 2020-21 Y'-~· rotJ,. I 0 KJiacc 

AHATOMWI II <I>lf3liOJIOJifiDI l.J.EJIOBEKA 11 )J(J1BOTHhlX BapnaHT 1 

3atJ,aHHC 1. (6 6aJIJIOB) 

Ta6Jiuua 1.1 (3 6anna - no 1 6anny 3a K<DK~YJO sepHyiO CTpOKy): 

On hiT Bern,ecTBO A BewecTso E BemecTso B 

J1HtJ,CKC 1 {ChiTaH 3tJ,OpOBaH Mhlllih) 
0;6 (} -~s OTBeTa (R) 

2 (rOJIO,[J,HaH 3)l.OpOBaH Mbllllb) 
0/8 @_~ 6 -0,6 

/ 

3 ( CbiTaH MbiWh, 60JihHaH 
8 TOKCOOJia3M030M) 0; 0 ()/ 2 

-
Ta6Jinua 1.2 (3 6anna- no 0.5 6anna 3a Ka)I{~YIO sepHyi-O no311U11IO): 

,NQ Bonpocht A E B 

1 KaKoe 113 semeCTB ~nJ! 3~oposoti MbiUJ11 scema 5IBJIJ!eTc5I ;< aTipaKTaHTOM 7 

2 KaKoe 113 semecTB JlJ15I 3~osoti MbTUJ11 scer.na 5IBJU!eTC5! 
pene.1JieHToM? X 

3 )J,JIJ! KaKoro 113 sew.ecTB 6onee scero 113MeH5IeTc5I 11H~eKc 

X oTBeTa np11 rono~e? 

4 )J,JIJ! KaKoro 113 semecTB 6onee scero 113MeH5IeTC5I 11H~eKc 
OTBeTa np11 TOKCOnJ1a3M03e7 X 

5 KaKoe 113 semecTB cKopee scero co~ep)I{11TC51. B 3anaxe 

X KOUJal.fbCH MO'f117 

6 KaKoe 113 semeCTB cKopee scero co~ep)I{HTC5! B 3anaxe 
X MbiUJ11Horo noTa? 

3atJ,anue 2. (14 6aJIJIOB) 3 
Bonpoc 2.1. (5 6annos) 

CTpyKrypa HoMep na CTpyKrypa HoMep ua 
,IJ,narpaMMe ,[J,HarpaMMC 

Ilepe;::umii M03r 2 TipononroBaTbll1 M03r 7 
llpoMe)l{yTOl.fHblH M03f 1 XHa3Ma 6<.S 
Cpe~HHH M03r 'I fi-moqni3 6 
MocT 9 060HJ!TCJ1blla5I nyr<OB11Ua I 
Mo3:>I<el.foK g 060H51.TCJ1bHbiH TpaKT l. 0 

0 /') 

( 

rr) 

~ 

( 

-



Bonpoc 2.2. (6 6annoa -no 1 6anny 3a Ka)f()lylO sepHylo CTpoKy) 

YTBepJKlleJme PenTI-t MJJeKo II penTIIJHtH, Hn 
JIUU nuTalo " penTUJIUU, 

~.nue MJieKOllUT310InU HU 

e MJieKOI1HTa 

romue 

Y 3TOH rpyiiiihJ cpe,llHHH M03f p33BHT B 
X 6onbrue}i cTerreHH 

YfMeeTC.R M03)J<e"40K X 1 
YfMeeTC.R MOCT '< 
l1Mei-oTcR nepe,llHHe )J(eny .ll0"4KH 

Y- ~ KOHetiHOfO M03ra 

Bc.R 3pHTenhHM HHQJOpMaUHR OT 

npasoro onTHtieci<oro Hepsa 

X OTnpaameTC51 Ha o6pa60TKY B 

3pHTenhHhiH aHanH3aTOp npaBOH 

nonoBHHhl M03ra 

CTpyKTyphi npoMe)KyTOtiHoro M03ra 

o6ecnetiHBalOT CBR3h Me)K,lly X crpyKTypaMH nepe.uHero H cpe.uHero 

M03ra 

Bon poe 2.3. (3 6anna - no 0.5 6anna 3a Ka)K,llYJ-0 sepHYJ-o no3HIJHIO) 

YTBCpJKl]eJme fipoTHBO- H e 

pe'IHT 11pOTHBO-

pe'IUT 

Yf3BeCTHbiH HaM «M03f penTHfll111 )) npHHa,llne)J(HT npe,llCTaBHTemM 

X 3aBpaiiCH,llHOH fll1HI1H 3BOfllOIJHH, npe,llCTaBHTenH I<OTOpOH He 

5!Bn5IlOTC5! npe,llKaMH MneKOIIHTaJOW,HX 

BhiCWHe HHTerpaTHBHhie ueHTpbr a M03re penTHnHH pacnonarar-oTC51 B 

cpe,llHeM M03re, Y.TO B I<OpHe OTflHY.aeTC5! OT opraHH3auHH M03fa y X 
Mnei<OIIHTalOlll,HX 

Y penTHnHH B TOH HnH HHOH cTeneHH Bhipa)KeH nnaw, - CTpyi<Typa, 

X roMonorHtiHM Kope nonywapHH y Mnei<onHTaJ-ow,Hx 

Eopo.uaTM araMa no.upa)!<aeT nose.ueHHlO CBOHX copo.uw:~eti , 

X o6)"'eHHhiX OTKphiBaTh eMKOCTh c KOpMOM. TeM caMhiM o6ytiaeTCR 

Y.epe3 no.upa)J(aHHe 

06lll,HH rrpe,llOK peiiTHJIHH 11 MneKOIIHTai-oW,HX, CKOpee BCero HMen X Bblpa)KeHHYJ-0 flHM6HtieCKYJ-0 CHCTeMy 

CaMKa KpOKO.llHna yxa)J(HBaeT 3a CBOHM noTOMCTBOM X 



3atxaunn npai<TWICCIWro Typa pcruonaJihHOro 1Tana XXXVII llcepoccuilcKoi1 
omtMIIHa~bi WIWJlbHIIKOB 110 611o.rtonm. 2020-21 Y'L ro}l. 10 K.rtacc 

300JIOrlUI ll03BOHOLJHbiX Bapmun 1 

Ba 1 !l3 11bi vno6pa)Kei-HI5I 5 o6·bei<TOI3 - Liepenol3 pa3HbiX npe)lcTai3HTeJJeti no3BOHOLJ!lbiX. Ha 

HeKOTOpblX 11306pa)!(eHH51X MOryT 6b1Tb npe)lCTaBJJeHbl HeCKOJ!bi<O 6JJl13I<OpO)lCTBeHHbiX 13 li ,JOB 

113 O)li-IOro CeMei1cTBa. 

1. VJcnOJJb3)'51 «Ta6JIVII.J,)' )lJI51 onpe)leJJeHl151 OTp51JlOB », COOTHCCWre HOMep 06bei<Ta C 

6yKBOH OTp.SI)la. 

2. 3anl1W1He 110-p)'CCKH CHCTeMaTMLJCCI<Oe IIOJIQ)I<CIII!C 06'bCI<Ta (I<JJ3CC . 0Tp51L\. Ce~1efiCIBO. 

a Taioi<e pon 11JIH BHJl(br)) 

3. Onpe)leJJHTe THn nHTaHH51 o6bei<Ta. 

Bee OTBeTbi 3aHeCHTe B JU1CT OTBETOB. 

Ta6mu~a LI.mt onpeLI.eJteHIUI oTpstLI.OB 

1. lJ:epen CMII31lCH)lHbiH, C O)lHOti CI<)'JIOBOtl Jtyroti . _ 3 
+ 4epen HHoro cTpoeHH5I. _ 2 

2 (I) Y:epen aHanCHJlHbiti, BMCO'-!Hbte .nyrH oTcyTcTB)'IOT, 3)'6013 HeT.- 01 pSiil (A) 
+ lJ:epen ,llHallCH,llHbiH, J.13 JlB)'X Bl1CO'-!Hb!X .nyr I-HDKH5151 pe,U)'UH])OBaHa. 3)'6bl eCTb. - 0T)JSltl (I>) 

3 (I) 13 nepe)li-Jei1 '-laCTH I<OCTHoro He6a Me)K.UY pe3uaM l1 - rny6oi<a5l l-te6Ha5J Bhlpe3Ka. Pe·mht 

He6oJJhW11e, ropa3.llO MeHbWe I<JJbii<a . - 0Tpna (B) 
+ 0epe,llH5151 '-!3CTb KOCTHOrO He6a MC)I<,ll)' pe3uaMl1 6e3 He6IIOH 13blpC3I<H . _ 4 

4(3) K Jibii<H ecTb 13Cer)J.a, 110 KpatlH61Mepe - 11a HH)KI-Jeti LJemocnJ. _ 6 
.J_ Knbii<OB ueT. OepBbJe pe3Ubi 11 Ha HmKHei1 , 11 Ha BepxHei1 LiemocTI1 OLJeHb KpynHbJe . 

.nonoTOBHJlHbJe. Me)I<.llY pe3uaMH 11 Lli.C'-II!biMI1 3y6aMI1- umpoi<a51 )lHacTcMa . _ 5 

5(4) BepxHHX pe3UOB - o.nHa napa. B HmKJ-Jetl YeJJIOCTH - He 6onee YeTbrpex ~eYHbJX 1y6oB . 

- (r) 
+ BepxHI1X pe3UOB - .llBe napb!. B HH)I<Hetl YemocTH - n51Tb Jll,e'-!HbiX 1y6oB. 

- OT)JSILI. ()],) 

6(4) 0ep13biC pe3Ubl Kp)'III!ble KJlbJKOI311 ,'_lHble. I<JibJI<I1. mto6op01. MeJI KJ1e.- (hpSI,'_I (E) 
-t- 0ep13bJe pe3Ubl He I<]))'llHee OCTaJJbHb!X 3)'6013. _ 7 

7(6) )J(eBaTeJJbH351 IlOBepXHOCTb UJ.eYHbiX 3)'60B HMeeT cpopMy C)lBOeHHblX TpeyrOJJbHHI<OB 

(TpH6occjJe!IHYecime 3)'6bi). 3Bepbi<I1 Memme 11n11 O'-!eHb MCJJr<He. - 0Tpna ()K) 
+ )l(cBaTeJJbHa51 ri013epXHOCTb ~eYJ-IbiX 3)'6013 He 11MeeT QJOp lbl C,llBOeHHb!X TpeyrOJi biiHKOB 

(3)'6bi CeKTOpHaJJbHOfO , 6yropLI3TOrO, CI<J!Cl,llYaTOrO J.1,'111 JI)' JILI RTOI'O Tlllla: 13 11 0CJlC:l lll1:\ TJJC.\ 

CJI)'Y351X - 313epH I<p)'IlHbie). _ 8 

8(7) Me)K.llY KJJblKOM 11 ~e4HbiMH 3y6aMI1 )lHacTeMbl r-reT. KnbiKH KpynHhie, xopowo 

OTJIH'-IalOWHeC51 OT pe3UOB. IJJ.e'-IHble 3)'6bl CCKTOpHaJibHOfO HJlH 6yrop'-!aTOro nma_ - 0TpHtl (3) 
+ Me)KJJ.Y KJibiKOM 11 weLHJhlMH Jy6aMH ecTb .lli!LlCTeMa. Knbii< IJU 13epx11ctl '-ICJIIOCTII MO>KCT 

OTC)'TCTBOBaTb, Ha J-JH)I\HCW YaCTO CXOJ\eH 110 Cj)Oj)Me C pe ·HJ,aM I~ . LLI,e4Hble J)'6hi CK, Ia,'..lLJUlOI 'O 

IIJIH JI)'IJLiaToro nma. _ 9 

9(8) B BepxHeH yemocTH pe3UOB 11eT. - OTpnLI. (H) 
+ B BepxHeti YemocTH pe3UbJ pa3B HTbl. - 0T(Hitl (K) 



OEbEKT-1. 

Ta6JIIIll,bl )J,JHI BHCCCHIISI OTBCTOB 

Pe3yJibTaT onpeneneHHH no «Ta6JIHU8M .UII5! onpeneneHH5! OTP5!IlOB » 

5yJ<Ba oTpH.ua I 

I ~:::M~I'H4CCKOe OOOOR<CHHC (HarcaTb no-pyce~m) 

fl lpCHMYWCCTBeiiiib!H THil llYJTaiiMJJ ( ll0CT5BI1Tb 0,[1,1 IY I UJIO'-IK) V! JIV! I<]JeC 1 HK) 

flJIOTOH.UHbiH PacTHTCJibJIOHJ1HbTH CMewaHHhiM 
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OI>'hEKT- 2. 

TaO.Illlllhl H.'ISI BIICCCIIIUI OTBCl OB 

Pe3ynhTaT onpe.ueneHYI5! no «Ta6nYiuaM .un 5l onpe.ueneHYI51 oTp5! .llOR» 

5yKBa 0Tp5!)la 

npeYIMywecTBeHHbiH Tl!n m1Tai-IYI5! (nOCTaBYITb O)J,HY ran04KY VInYl KpecTYIK) 

0nOT05!)lHbiH PacTYITen bH 05!.llH bll1 
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OBbEKT- 3. 

Ta6.11IIIJ,hi }:\JHI BIICCCIIIHI 0 I BCTOB 

Pe1) JlbTaT onpe)l.eJJeH1151 no «Ta6JII1LJ.8M .D.JJ51 onpe.ueneHI151 OT]J51JlOB » 

5yKBa oTp51}\a I _j 
I ~~~~~""I II '!CCKOC llO. IOlliCIIIIC ( II UIIIICU I h 11 0 -p) CCKII I 

0Tp51Jl 

n lpeHMYW.CCTBeHHbi M TIHI fiVIT31-11151 ( fiOCT3BiiTb -O,DJIY raJIOLJK) 111111 KpCC'I III<) 

nnoT05l}lH bJj;j PacniTCJibH051JlH bl if I C\1ewaHHbiH 
I 

- -- ----- -



OG'bEKT- 4. 

Ta6JIMUhl Lt.IHI BHCCCHHSI OTBCTOB 

Pe3ynbTaT onpenene1-11151 no «Ta6n11uaM LlJUI onpeneneHvUI OTP5!LlOB » 

c 11CTeMaTH4ecKoe nonmKeHHe ( H31111C3Tb 110-p)'CCKH ) 

Knacc 

0Tp5!Ll 

I 
n lpeHM)'W,eCTBeHI-IbiH TVln Ill1T31-IH5! ( nocTaBHTb Of-UIY ranOLII<)' HnH I<pCCT11I< 

IlnoT05l f-\H biiii Pacnn eJibHmtl-I,HbJH C MeWallllb!H 
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OB'bEKT- 5. 

Ta6JllllJ,bl )l,JUI BHCCCHIHI OTBCTOB 

Pe3yJJbTaT onpe.ueneHI151 110 «Ta6m1UaM .um1 onpe.ueneHI151 oTpB.UOB » 

£yi<Ba OTpB.ua I 

C l1cTeMaTI1Yecr<ae noJJO)I<eHI1e (Hai!MCaTb no-pyccK11) 

I Knacc I 

Ope11MylUeCTBeHHbiH THn ni1TaHI151 (nocTaBHTb O,LI,HY raJJOLII<)' IIJJH I<pccTIIK) 

0JJOT05l,UHblH PacTI1TeJJbHOB.UHhlH Cl\rewaHHbiH 
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11Toro: 6a.1.r10s 

JIHCT OTBeTOB 

300JIOriUI II03BOH04HbiX. 10 twacc 

,l],aHo 5 o6oeKTOB. llo Ka)KJlOM Y sepHo yKa3aHHOM)' nyi iKTY- I 6a.1n. J1Toro 20 6a.:L10B . 
OI>bEKT-1. 

I>y1ma oTpHJla 1 -t 
KJiacc }/"" ./'"""' "· + 
0TpHJl ~4a- ~ 

llJJOTOHJlllhiH I Pa CTIITCJI b II OSILlll bllr I C M em a 1111 biJr 

~ I I X -
OI>bEKT- 2. 

I>y1ma oTpHJla 8 +· 
KJiacc //./_,,/A- rA.<V//J -r 
0TpHJl ~~ -

ilJIOTOHJlllbiH Pa CTHTCJI b 11 OHJlll hllr C M c rna 1111 hi 11 

f<l: + 
OI>bEKT- 3. 

I>y1ma oTpHJla 0 + 
Kstacc ~~~ + 
OTpHJl ru ()(;rriM1lJit . -

IIJIOTOH)J.Hblll I PacTHTCJibHOHJlHbiH CMernaHHbiir 

X I + 
OllbEKT - 4. 

oyKBa OTPHJla r + 
Kstacc ~~~ -+ 
0TpHJl ~~ -

ilJIOTOHJlHbllr I PacTIITC.flbiiOnJlllblil I CMernaHHhiH 

I X I --:\ 

OI>bEKT- 5. 

I>yrma oTpnLI,a /1 -+ 
KJiacc ~- + 
0TpHL1, ~~ -+ 

0JIOTOnJlHbiH I PacTnTeJibHOHLI.IIhlil I CMernauHbllr 

I X I -+ 
\ 
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3aJ.laHHH upaKTH'1ecKoro Typa perHoHam.uoro Trana XXXV II BccpoccnftcKoii 
OJUIMI1H3)1,bl IIJKOJlbiiHKOB 110 fiHOJlOrHH. 2020-21 yq, rOtJ.. 10 K.IUCC 

ci>li3MOJIOrJUI M AHA TOMIUI PACTEHMM BapnauT 1 

06IUaH UCJlb: J.13Y'HI1 b aHaTOMHYCCKYIO CTpyt<Typy 1<0p1!51 B CB}!'3l! C BbllJ 0-1!151CMblMI! 

QJYI!KUH5!MH H QJH3HOJ10rW~eCKHMV! HpOUCCCaMvt, npo I CKaiOUll1 ,\lll l:l p<:l'3 . llJllllbl:\: K.ICTKUX II 

TKati5! X. 

3a)l,aHHH: 

l. HmKc npetlCTasJleua cf>oTorpacf>uH cpeJa J(OpHH. CooTuecu Tc uucf>pbi Ha pucyHKax c 

THI13MH KJlCTOK HJlH TK311HMH H3 npHBCLlCIIIIbiX CIIHCKOB. Jam-tlllllTC fiyt.:BCHHhiU 
IIJHcf>p H Ta6J1HUC 1 IHCTa OTBCTOB. 

A OepBHLIHa51 Kopa (cortex) 

£. KcHJieMa 

B. KopHeBoti BonocoK 

r. CMonJIHo.H xo)l, 

~ · 3H)l,O)l,epMa 

E. 06KJia)l,Ka cocynHcToro nyt.tKa 

)f(. cDno::>;-,.ta 

3. JK3onepMa 

Yl. ATpHxo6naCT 

K. I1epmmKn 

J1. flepl1)lepMa 

M. Me3o<pHJlJI 



·-

2. YKaJKuTe B Ta6mrue I m-rcTa OTBeToB c riOMOWbJ<) mwppa (pHMCKHMH UHcPPaMH) 

cpyHKUHJ<) K3)f()J,Of0 H3 THTIOB KJJeTOK / TKaHeH. flpH 3TOM cpyHKUHH .UOJDI<Ha 6bJTh 

xapai<TepHa HMeHHO ,UJUI TeX KJieTOK, KOTOpbie npe)J,CT3BJieHb1 H3 cpe3e! 

0. H11 O)J,Ha H3 YKa3aHHbTX cjJyHKUHH ne no.uxo.UHT. 

I. CHa6)J(eHHe KOpHH npo.uyJ<TaMH cjJoTOCI1HTC3a 

I I. 06ecneYeHM.e KHCJIOpO.UOM BO BpeMH 33TOriJieHI15! 

Ill. Co3)J,aHHe 6apbepa B anonnacTe (npocTpaHCTBe Me)J(KJienmKOB H KJieTOYHhiX 

cTeHoK), xopowo npoHHuaeMoro .UJUI BO.Uhi , HO cna6o npoHHuaeMoro .UJIH pacTsopeHHhiX 

110HOB - TIOJiynpOHHUaeMbiH 6apbep 

IV . Y.yscTBHTeJibHOCTh K CHJie nDI<eCTI1 B peaKUHH rpaBHrponH3Ma. 

V. TpaHcnopT ayKcHHOB oT KOHesoro YeXJIHKa ssepx no Kopmo 

VI. BcacbiBaHHe 3JieMeHTOB MHHepanbHOro 11HT3HHH 113 cpe.Ubi npoTHB rpa.uHeHTa 

KOHUeHrp3UHH 

VII. ,UanbHHH rpaHcnopT 3JieMeHTOB MHHepanbHOro ITHT3HJ.UI K CTe6JIJ<) 

VIIJ. <l>HKCaUHH ymeKHCJioro ra3a c riOMOUlbJ<) Rubi sCO 

IX . Bhr.ueneHI-re semecTB B cocy.uhr KCHJieMbi (3arpy3Ka KCM.JieMbi) 

X. 3anacaHHe KpaxMana 

3. PaccMorpM.Te pucyHoK o6mero BH.Ua pacTeHHH . Ha KaKOM y posH e 6bJJI npo113Be,.::teH 

aH3TOMHI.JeCKHH cpe3, npe,UCT3BJi eHHblH BbJWe ') (0TMCTbTC 3H31.:0M X B Ta6JUU~C 2 
JIHCTa OTBCTOB TOJihKO O)lHII OTBCT!) 

,l.(aifTe KpaTKOC 060CHOB3HUC )lJI5! K3)J()J,Of0 113 ypOB!IeH , OTMei.JeHHbiX UHcjJpaMH 

(BITHWHTe B Ta6nHuy 2). Tiot.IeMy cpe3 npoxO.UHT HMeHHO Ha 3TOM ypoBHe? Do KaKHM 

npH3HaKaM MO)I<HO ycTaHOBHTh, LITO cpe3 HE MO)J(eT npoxo.nM.Th Ha Ka)f()J,OM H3 

OCTaJibHbiX ypOBHeH? 

2 

4 . KopeHb ITOMeCTHJIH B pa36aBJieHHbiH paCTBOp HHTpaTa KaJIHH. ,lJ,anee B KCHJieMHOM COI<e 

6biJia U3MepeHa KOHUeHTp3UHH :noro BeiUeCTBa. 0Ha OK33aJI3Cb paBHOH 10,1 r/JI. 

I1Cll0Jlb3Y5! cpopMyny 1t = - iCRT , pacCLIHT3HTe OCMOTW:I.eCKOe )J,3BJ1eHHe KCHJieMHOfO 

COI<a, npHIUIB, t.ITO OCTaJibHbiMH paCTBOpeHHbiMH BeJUeCTBaMH B KCHJ1eMHOM COKe MO)J(HO 

npeHe6pet.Ib. 0TBeT nai1Te, B MeranacKanHx (MTia) , oKpyrnHB no nepsoro 3Har<a nocne 

33TIHTOH. ,ll,JI51 cnpaBirn: R = 8,3 ~)I</MOJib*K; t0 =+27°C; aToMapHbie MaCChi K - 39; 
N - 14; 0- 16. Bame pemeHue npuoe)lnTe Ha JIHCTe OTBeToB. 



5. B KJieTKax nepawmo.H KOpbi OCMOTHYecKoe .naaJieHHe cocTaBHJIO - 0,2 MDa, a 

KOpHeBbiX BOJIOCK<L'X OHO 6biJIO B ,IJ,Ba pi13a MCTruTUC (no MOJ-\Y111<J), a B OKpy)!<a.IOJ..U.eM 

pacTsope - eme s 2 pa.na MeHhrne, '!eM s KOpHeBhiX sonocKax . C'UiTCUI, 'ITO 

OCMOTI1YeCI<Oe ,IJ,aBJ1eHI1e C03,IJ,aeTC5l TOJ1bKO H11Tp3TOM I<aJ1115I, OUei-mTe ero 

KOI':!UeHTpaUHIO B r/11 B nepBHYHOH KOpe, KOpHeBOM BOJ10CKe H OKpy)l<ai-OrneM pacTBope . 

0TBeT oKpymi1Te .no uenhiX. Barne pernenue npuse}luTe ua JIHCTe oTseTos. 

6. B Ta6JIHUe 1 J111CTa OTBeTOB JanOJIHHTC 3H3'!eHH5I OCMOTHYeCI<OfO )laBJ1eHI15l H 

KOHUeHTp3UI1I-O HHTpaTa KaJ1H5I. 11cnOJib3yHTe 3Hai< x , eCJJH B 33.,1J,aHHH He Tpe60BaJ10Cb 

oueHHTh 3TH senHYHHbi 11/ HIIH OHH He 113BeCTHbi 113 ycnoaiUI. 

7. Dp11 .uecp11UH Te ::>JieMeHTOB MHHepanb!loro nvnaHH~ MO)!<eT npoHCXO,IJ,HTb ycHJieHHe 

pa60Thl npOTOHHOH TIOMTibJ B KOpHeBhiX BOJ!OCKaX, npH 3TOM pH paCTBOpa, 

OKpy:>Kai-OUlero KOpeHb, CHH:>KaeTC5I. 3Ta peaKUH5I xapaKTepHa DpH .ne<j:JHUHTe: 
+ + }+ 

A. TonhKO xoporno pacTaopHMbiX a so.ue KaTHOHOB (K , NH4 , Mg- H .up.). 

E. ToJJhKO xoporno paCTBOp11MbiX B BO)le aHHOHOB (Cl-, NOJ-. so/- 11 .up.). 

B. TonbKO nnoxo pacTBop11MhiX s so.ue KaTHOHOB (Fe:; " ). 

r. TOJihKO nJIOXO paCTBOpHMbiX B BO.D,e aHHOHOB (PO..t3
- ) . 

..Q. J1J06hiX 3JieMeHTOB MHHepaJibiiOfO lli1TaHI1JI, He3aBI1CI1MO OT 3ap5I )l3 11 

paCTBOp11MOCTI1. 

0TBCT 3aHCCHTC B JIHCT OTBCTOB. 



Wwpp f2\ 0-0 V l1Toro: 

JhtCT OTBeTOB K 33U3HHIO 10 KJ13CC3 

<I>M3l10JIOriDI H AHATOMHJ.I PACTEHMH 
Ta6Jiuua 1 (7 6aJIJIOB) 

Qu$pa Ha pucyHJ<.:e 1 2 3 4 5 

~ Tun J<.:JICTOK HJIH TKaHh 6-t j i 0 K--t 

Cl>HJHOJIOfH'lCCKan $yHKUHSI Vt -+. Iil -+ V/1-f J-+ tx++-
-

6 7 

-t:_ A-t 
o_ 0~ 

OcMOTH'-ICCKOe uaoJienue (!)J()s a.) r- Ool )<' ><t ><+ 0 '(_ -f-
./ 

Y CJIOBHan KOHUCHTpaUHSI 
Jo+; "'!' ;<.-r 

{~f 

HHTpaTa K3JIHSI 2. z L(, q- 'X + !fkf ) -
Ta6Jluua 2 (5 6aJIJIOB) 

rLl,e 3 
YpOBCI-Ib npOH38CLJ,CH 060CH083HHC 

cpeJ 

ftt1f !Zf<1~r ~ t~ ~ ~* M~ 

1 ·X Mai~J~~u· ~~-~1 
!Zf$~~ ~-MW ~ 2(y~~ t/ IJ7(1~ ~ 
~hi. KtJ~ IWJ 
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3a)lamte 4. (3 6aJIJia) 
PemeHue: 

/[-;.;CRT ~ M ~~-7 

)[~ &;J .. 27' /~/ tJ /0/:::: 12_ g ( {!}L(f Li)U-

0TBeT: (!) . 7 Mlla 

3a)laHHe 5. (3 6aJIJia) 
PemeHue: 

" II!J)OOOO 

?_000{)0~ 

es-101 'L7 

7Z6JL/o/- !fol/ Z ~~ 
coooo 
?. 7 6 ~ Lf, 1 == 2 · 'Z 2 I A 

0TBeT: 
o ~r r/JI,· nepBH'IHa.H Kopa - _o_,<J _ _ 

KOpHCBOH BOJIOCOK- f, lj r/Jij 

nHTaTeJibllhiH paCTBOp- L Z. r /JI 

3a)laHHe 7. (2 6aJIJia) 

0TBeT: _.....g __ 

[OOOOO & 
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