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3aAaHHH npai<:THIJecKoro Typa pernoHaJihHOro ::nana XXXVII BcepoccHiicKofl 
OJHfMUH3[lhl WKOJihiiHIWB 110 6JtOJIOrHH. 2020-21 yq, rO[l. 9 KJiacc 

lil10JIOfl15111 Cl1CTEMATI1KA PACTEIIHH BapuaHl 1 
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A Tenepb oTneTbTC, nOJJ\anyilcTa, ua noupocbt o6 u :w6paJJ\CIIJJOI\1 pacTcmm 11 cro CTIJYh:Typax, 

pe3yJibTaT 3a(~HI<:CIIpyihc B 6Jl3111\C }l)HI OTBCTOB. 

Pa3llCJl I. Bbt6epume u onv11embme IW 6!/aHJ<e O!lfl omoemoe oOutt 11paaUJtbl-lbtu onwem uJ 4 

npeO!IOJ/Ce/l H b/X. 5 6{/JIJ/06. 

1. <DopMyna uBeTI<a 

2. ,UVIarpai\IMa useTI<a 

3. Tvm nno.ua 

4. MeTaMopcpv130BaHHbiH 

no,u3eMHbiH no6er 

5. Tvm ceM5lll 

6. Y 3Toro pacTeHH51 LJI1CJlO 

)'CTbHU B 1-IYI)I<HeH 

31lY!.UepMe JlHCTa - 200 1-1a 

MM
2
' B BepxHeH -100 Ha 

MM
2

. CKOJlbKO )'CTbHU 

C)'MMapi-!0 6y,ueT 
1 

nrHXOJlHTC5l Ha I CM ~ 

JlHCTOBOH nJJaCTHHK11 

7. cD)'l-!Kitl15! 

3H}l0CHM6110I-ITOB B 

J<JleTKaX I<Ily6eHbKa 

8. CKOJlbKO 

3H,UOC11M6J.10HTOB, 

HMe!DlUHX pa3Mep 3 MI<M 

« B ,UJlHH)'», TeOpeTH4eCI<H 

MO)I<CT nOMCCH!TbC51 B 

OJli-IOH cqJe]JJ1LJeCKOH 

J<JleTJ<eKOpH5I,UHaMeTpOM 

30 MKM. 

® i1Ics )ncs)Tcio)I1l 

6) jllcs)J11.2,(2)T(IO)lll 

R) jl.J(s)J11 ,2,(2)T(9), In l 

r) jll(s)J11,2,(2)T(9),1TI(2) 

A~ 

® CTpyLroK; 6) 0.ui-JOJlHCTOBKa; B) Kopo60LJJ<a; r) J3o6. 

® KopHeBHIUe; 6) Kny6e1-1r:,; B) Kay.ueKc; r) 0TcyrcTByeT 

3HAOCnEPMA/1bHbiE nEP.,CnEPMAilbHbiE 3HAOnEP.,CnEPMA/1bHbiE 3M6P.,OHAI1bHbiE 

JH.o,ocnepu 

a) 300; 
6) 3000; 
® 30000; 
r) 300000. 

nepHcnepM nepHcnepM JH,aocnepM 3apoAbtW 

@ BoccTaHOBJJeHVIe MoneKyn5IpHom a3oTa B03.Llyxa: 

6) Cr-Ia6)I<eHHe KneTJ<H pacTer-mi:1 :lr-repmci1; 

B) PeamnaUYI5! TeMHOBOH qJa3bi qJOTOCHrne3a; 

r) Y CHJleHHe BCaCblBaiOIUeH CHJlbl KOpi-HI. 

a) l; 
6) 10: 
® 100; 
r) 1000. 



9. K KaKoMy ceMei1cTBy 

OTHOCHTC51 :)TO pacTemlC? 

a) KpeCTOUBeTHbJe ; 

6) fy60LU3CTHbJc ; 

~ 5o60BbJe; 

r) MaKOBbie . 

I 0. Y paCTeHHH :noro ceMeHCTBa yacTo B ceMeJiax HaXO.Jl51TC51 HenpoTCHt-JOreHHbie aMHHOKHCJlOTbi, oYeHb 

nOXO)I<He HaTe, I<OTOpble HY)KJ-Ibi )KHBOTHbiM .JlJl51 CHHTeJa HX 6enKOB. HanpHMep, 

OI<CaJlHJl)ll1aMI1HOnpOni10HOBa5I I<I1CJ10Ta (Q}J,AO), KOTOpa51 HallOMHHaeT rnyTaMaT (rnyTaMlHIOBYIO KHCJlOTy). 

3a''IeM 3TO HY)I<HO paCTeHHI-O? 

a) ,[l,n51 Jaw,HTbi OT noe.naHH51 

I<OHCyMeHTaMH 1 nOp51)lKa; 

eJ) ,[l,n51 annenonaTH YeCKHX 

B3RHMOOT6HOWeiJYri1 C 

l<OHKypCHTaMM ; 

B) .[(1151 CjJOTOCH HTeJa; 

r) }J,JJ51 nOJ1b3bi YeiioBei<y . 

0 0 

HO OH 

rnyTaMJ..1HOBQSI KJ..1CJ10TQ 

0 

OKCQJ1J..1J1AI.o1QMJ..1Hnpoi.o10HOBQSI 

KJ..1CJ10TQ (O.QA n) 

PaJD.eJI II. Bbt6epume u om.Mentbme lUI 6JlartKe OAR omeemoe ece npaewtbrtbte omeembt uJ 5 

I. JlHCTb5J cepe.UMJIHOH 

clJupMaUHYI: 

2. JlHCTb51 nepXOBOH 

c!JOpMaUHYI: 

J. JlHCTb51 HI130BOH 

cpOpMaUHH: 

4. 0pH3HaKH 

aHaTOMHLJeCI<OfO CTpOeHI-151 

JIHCTOBOM nnaCTHHKH. 

npe.ncTaBneiiiiOH Ha 

pHCYHI<e: 

5. Oco6eHHOCTI1 

opratHI33I.I,HH npOBO)l51W,eH 

CHCTCMbl npe)lCT3BJlCHHOrO 

yLJ.aCTKa no6era: 

6. KopHH: 

npeOJIO:JICe/lflbiX. } 0 6aJIJ106. 

a) HenapiionepY!cTopaccccJemibJC ; 

6) HenapHonepHcTopa3LleJibHbie ; 

@ 0apHonep11CTOpa3LleJibllbJC; 

® l1MeJ-OT npHJlHCTl-111 KH: 

.il) 0TCYTCTBYlOT. 

a) Ope.ncTaBneHbi nocJeYllbiMYI q ewy5I ·IH ; 

<5) Ope.ncTaBIIei-Ibi 6pawre51MH. B IIaJyxax KOTOpbiX pacnonmKellbi uBeTI<H: 

B) 0pe)lCTaBJ1ell bl 11pHCOUBeTHbl 1 JHICTO\.I; 

r) l1MeiOT UeJlbiiYIO « IIJiaCTliliK) »; 

.Jl) 0TCYTCTBYIOT. 

@) 0pe)lCT3BJle Hbl LJeW y5IMH I<OpHeBHWe: 

6) npe)lCTaBJlei-Ibl 6pai<TC51MH. B llYI)I<IICi! YaCTH 1106era; 

B) 0pe.nCTaBJlCHbl Jli1CTOBblM BJiaraJIHW,eM; 

r) I1MeiOT IJ,eJlbHYIO « riJlaCTYII-IKy » ; 

.il) 0TCYTCTBYIDT. 

{[) JlHCT H30llaJ1HCa)lHbll1; 

6) )nH)lCj)Ma o6pa3)'CT BOJ10CI<I1; 

B) B )KHJlKe npHcyTCTByio JneMe!ITbi MexaiiHYeci<oi:1 TI<a 1111 ; 

(E) KyTHI<yna MHorocnoi:1Ha51; 

@ Y CTbHUa paCTIOJlO)Kellbl C 060HX CTOpOH JlHCTa; 

@) 0pOBO)l51WHe llYYI<H '38I<pb!TbiC: 

«M B ri03ll!-IC~I 13TOPWiliOi1 KCII : ICI\Ie 6o~ tbltlc I<Jl) llllhl\ cocy, LuH: 

® Twn opraHVIJau,HM npoBOWlwei:f cucTeMbi I<OJ!bUenofl; 

r) Xapai<Tepna pHTMWJecJ<a51 aKTHBJiOCTb I<aM6115J ; 

p,) BTopw4Ha51 cjJJt03Ma nonHoCTbiO o.upeBecHeBaeT. 

~ 50KOBbJC; 

@ Opi-i.JlaTOLJHbie; 

@ 1 'naBHbiH; 

r) KoHTpaKTIUibHbiM; 

.u) TIHeBMaToq)opbi. 



7. f1JlO,llbJ: 

8. 3KonomYecKa51 rpynna: 

9. )J{I13HCHI-Ia51 qJOpMa: 

(B noHKMamiH K. 
PayHJ<Hepa 11 l1.f. 
Cep}16p51KOBa). 

10. KaK!1e 113 

npe.nno>KeliHbiX pacreHHH 

OTHOC51TC51 K TOMY >Ke 

ceMdicrsy? 

@ CyxMe; 

6) CoYHbJe; 

® BcKpbiBaJOLUHeC}I; 

([) MHoroceM51HHbie; 

@) 06pa30Bai-Jbi O,lll-l11M TIJ10,llOJ111CTI1KOM. 

a) fem10Cj)Y[Tbi; 

6) Kccpo<jJJITbJ; 

® CKnepoqJH'l bl: 

r) CyJ<KyneJ!Tbl; 

.n) Cu,MoqmTbl. 

a) Tepoc!JMr; 

6) feMHKpv!nTO(jHn: 

a) HaJeMHbJe nonHKapnHLJeCKHe rpaBbJ: 

r) XaMeqJwr; 

@ Tionyi<ycrapHHI<. 

a) Kanycra; 

6) 5lcHOTJ<a; 

B) LJ.HCTOTen ; 

r) Bep6mO>Kb51 KOIIIDYKa; 

.n) Apax11c. 

P(130e/l III. 3a0{flta. Pew ume JaiJatty 11 Jan 11111 ume JHatteH w1 e /1 11cm omeemoe. 5 6a.7.'to6. 
f1p11 OnbiJIClll111 UBCTKa JTOfO paCTCHVI51 Ha pbJJibUe lleCTl11<3 110fl3.10 }leC51Tb llb!Jl bUCl3bl X 3CpeH l l311ll 0 f0 BII ;1R. 

f1p11 3TOM 20% nbiJibUCBblX 3epeH 0Ka33J111Cb liCCOBMeCT11Mbl C reiiOTilfl O 1 3T0f0 pacleHH51. 

KaKoe MaKCI1MaJJbHOe I<OJlHLJecrso 51tiueKneroi< a ceM513aYaTKax 3RB}J311 :>Toro pacreHH51 MO>KeT cTaTb 

31HOT3MH B pe3yJ1bT3Te ,llBOj;!J-JOfO OTIJ10,llOTBOpeH!151? lj 

2 CKOJlbi<O cnepM11CB OKa>KCTC51 B CCM513at.IaTKax? /6 

3 CKOJlbKO ceM51JlOJ1eJ1 6y .neT y scex 3apO.llbliJJeti ? 'i 

4 CKonhKO >I<I13Hecnoco6HbiX ceM51H oi<a>I<CTC51 B npe.nenax o.nHoro nn o.na? ?> 

5 CKOJlbKO nnonos o6pa1yer u,seroK? 3 

)l{enaeM ycnexa!!! 



]!horo 6annos: llillq)p p g -I y \ 

6JIAHK ,LI,Jl.H OTBETOB 
1-1a 3aLJ.aHJHI npai\:TJPieciwro Typa perHoHaJibHOro JTana XXXVII BcepoccHIJcKoll 

OJJJ1MnnaLJ.bl rnKOJJbiiiHWB no 6noJJonm. 2020-21 y .. 1. roD.. 

6110J10ri1.H H CI1CTEMATI1KA PACTEI-Htl-1 9 K'Iacc. Bapmurr 1 

PaJD.CJJ I (5 6aJJJJOB) 
BaM npe,llJIQ)I<eHO 10 3a)laHHH c Bbi6opOM O.llHOfO npaBHJibHOro OTBeTa 11 3 YeTbipex. npocTaBbTe KpeCT (X) B 

51Yei1I<e, cooTseTCTBYIO!llet! 6yKseHHOMY o6o3IIaYeHIHO sapYtaHTa oTBeTa, KOTOpbiH 8hl CLJHTaeTe Haii60Jlee 

npaBHJibl-lbiM, TO YI-IbiM. 

1 2 3 4 5 6 7 8 9 10 

r 

Pa3D.CJI II (10 6aJJJJOB) 
BaM npennmKeHo 10 3a)lai-IHM c Bbi6opoM scex npaBHJibllblX o·Iuc·I oBin II511ILllpocraBbre KpecibJ (X) B 

5IYei::iKax , cooTBeTCTBYIO!llHX 6yKBeHHbiM o6o3HaYeliH5IM BapHaiiTOB orscToB, KOTOpbre Bhi CYl!TaeTe 

npaBJ1JibH b!MH. 

e<:l 

t:; 
~ 
1-

2 3 4 5 6 7 8 9 10 

a 

6 
Q r-~~~~r--+--~--~~k-~~-r--~~ 

1- B 
; r-~~~~~~~~--~~~~C-~--~~ 
:::: r 
~ r-~~T-~r-~r-~--+---~~--~--~~ 

Q:l 

PaJD.eJJ Ill (5 6aJJJJOB) 
BaM npennmi<eHa O,llHa 3a,llaYa. BnHwHTe nonyYeHHbie saMH 31-JaLJeHH5I s 51YeHK11, cooTseTCTBYIO!llHC IIOMepal\1 

sonpocos. 

HoMep 
1 2 3 4 5 

sonpoca 
3Hat.tCHHC 

4 ?J f I G-1 g 3 

c 



f a-~~ 
3aAamui npaKTH1.fecKoro rypa per HOI-JaJlbHoro :nana XXXVII Bcepocculick:oH 

oJJ uMnHaAbl WKOJibHHKOB no OHOJlOf HH. 2020-21 Y'-~· ron. 9 KJJacc 

EMOJIOfl1JI 4 EJIOBEKA BapuauT 1 

3 a LJ,aHHe 1. A H a TOMHH '-ICJIOBCKa (8 6aJIJI OB) 

113y4eHl1eM KOCTeH 33Hl1MaeTC51 pa3JJ,eJJ aHaTOMl1H , Ha3 biB3CMblH OCTeOJJOJ'ml. Ha pucyHKe Hl1 ii<e 

BaM n oKaJaHbi l130 6 p m i<eHl151 aeKOTOp hiX KOCTei1 'ieJioHeKa. 

A 

B 

1. 1. HaJOBHTC JTH KOCT H H OTMCThTC, K KaKH M OTLJ,CJiaM CKCJICTa OHH OT HOCHT CH. TaiOKC 

060311a<thT C, HBJlHIOT CH Jlli 3TH KOCTH napHhlM H HJlH H enapH h iMH. 

0603HaLJCHHC 
HaJ samie 0TACJI cKcJieTa fiapiiaHI HenapuaH 

(no 1 6 a JIJ1Y) (no 0.5 6aJIJia) (no 0.5 6a.rw a ) 

A \\.•n''\'H•I:J 

E 1-ttM~k.o !( 

B boM LJOJI 6epu,o~ a.ll IC.OCi6 ---- C r.o E. oAJ.<~i e 1-<M )tH t.U Kot-te4KocT{- fkt>I<A~ J 
1.2 KocTH A u B o6pa:Jy iOT DOABIDKIIhiC co•I JlCIICIIIUI c .llpyrnMn KOCTHMH B ·~pocJwro 

<teJioBeKa. HaJOBHTe 3TH KOCTH: 

KocTb A cpopMHpycT TIOllBH>KHoe co'UleHCHl1C c KOCThl{) (KOCT5IM11): ______ _ ( 1 6ann) 



3a)laHne 2. KJieTo•maSJ ouoJiornSJ. (5 6aJ1JlOB) 

I1ccnenosaTeJib BhTJlCJJI1 JI 113 TKaHI1 B KireTKM , nocne t.~ero nonroTOBlL'I HX ,J.:r5! II3Y'-ICH HH 

BHYTPYI KJJeT04HbiX crpy i<Typ . J.1M 6biJIO no:-ry q e u o HCCKOJl bKO ¥no6pmKel! r~ i-1 . KlYI npble 11 p~ tCI mue11 hi Ha 

pHCYI!Ke HH/Ke . Vi1o6 p m Ke !1 11 }1 6bl :ll1 .J,OI JO;IIIliTCJlbli O npOKpUIIICIIi>l ll :\0 ll' I\Oi\fiii,J(11L'!llll1ii niipmJO! I\ 1·1 H 

rpacpHLICCKOM pe)J,ai<TOpe. 

2.1. KaKoii MCTO)l MHicpocKomm 6h1Jl ncnOJlhJOBan .[I.JlSJ 110.1~"-ICHIUI JTu x &n o6pan\CIIHi i'? 

-~:.::-~".::..~' Kt..:IypLI.owH'Ilfl.whtld.U-J::HlJ:\A::.l:K"+P~o::-:cx~on.l..-____________ ( I 6aJI,l) 

2.2. HaJOBifTC CTpyKTypbl, H306pai1CCIIHhiC na MHKpO$OTOr pacpHHX, H COOTHCCIITe HX C 

cpyHKUiiHMH, KOTOpble OHH BhinOJliiHIOT B 1\:JICTKC ( 4 6aJIJJa, flO 0.5 6aJJJJOB 33 001J1Ul1 }{)) 

<l>yHKUHSI HaJsanne JiyKBa Ha 

CTPYKTYPbi pucynKe 

CopnipOBKa BHYTPMKJJeTOt.IHhrx MeM6pau Atl~O(.o~l.\ I 
CI-Ia6)!<CI-me KJieTKH 3Hepnretl B BHJJ.C MOJleKyn AT<!> 

J--\., r "~ o"..:>..l''~~ I~ 

XpaHeHI1e reHeTHt.IeCKOH HHcjJopMa~HH 
~Apo 5 

6HOCJiiHTC3 3MJiiHOKJiiCJJOTHhiX UC004CI< 6 eJJ K3 
\(orH)AH' fo-~.b'l.:kt.i Q> 

'----- · 



r 
3a}laHHC 3. rucTOJIOrHU. (7 6aJ1 Jl OB) () IJ. 

Ha p11cyH Ke o,rvm H3 I<OCTe.H, c I<OTOphiMH Bhi II03IJai<OM 11JU1Cb 13 n pe;1hiJlYUle:'vl ·~a,;:raH 1111. fl1-o6asJ 

KOCTn - CJlO)I<HhiH opraH, nocTpoeHHhJH 113 MJJmi<eCTBa pa3nW-IllhiX TKaHci1. B npasoi1 '-!acnt pHcyHKa 

ll0K313Hhl MY!I<f10CpOTOilJacjJJH1 ri1CTOJl0fHY.eCKHX npenapaTOn TKflliCii , llj')HC Y f CT HYI-OIIlHX B KOC"IIi. 

Ha3oBHTe 3TH TKaHH. ,[J,JU! TKaHei1 A, E 11 B cTpemwl1 Ha pHcyHKe OTMenTe, B I<ai<Hx OT)le;rax Kocni 0 1111 

MOryT JlaXO)lHTbC}I. 

KocTb 

A 

B 

r 

Ha:.maHHe 

A 

B 

r 

BnuMaHue! Bee OTBeTbl Heo6xo}luMo BHeCTH B JUiCT OTBETOB! 



l1Toro 6annoB: 

?? JIIICT OTBETOB 

Ha 3a~aHUS1 npaKTUI.fecKoro rypa peruouaJlhHoro :-rrana XXXVll BcepoccuucKou 

OJlHMnHa~hi lllKOJlbHHKOB no 6uoJ1oruu. 2020-21 yLJ, ro~. 9 KJlacc 

liliOJIOriUI l.JEJIOBEKA BapuauT 1 

3a~auue 1. AuaTOMHH qeJloBeKa (8 6aJ1JlOB) 

1.1. Ha30BHTC JTH KOCTH H OTMCTbTC, K K3KHM OTllCJJaM CKCJJeTa OHit OTIIOCRl CR. TaiOI\c 

0603H3'1bTC, HBJlHIOTCH JIH JTH KOCTH napHbiMH HJlH HenapHbiMH. 

0603H3'1CHHC 
HaJsauue 0T1lCJI CKCJICTa llapHan/uenapnaH 

(no 1 6aJ1J1Y) (no 0.5 6aJ1J1a) (no 0.5 6aJJJJa) 

A ~r>Qp>(.QJI ~ 

I 
b H£Mpt«l~ q!J 

t? - -B bOAbWO.:J 6ef'U,O\!.O.~ - ~OE:,Q.,d-.1\~le' 11A..i..-)k::t\\.U~ ~ • .CH-\R.tA..~W ('.-(~,tV ~pHD~ oj 

1.2 Kocnt A u B o6pa3yJOT n01lBH)KHbie CO'IJleneuuH c 1lPYfHMH KOCTHMH B3pocJloro;Q 

qeJJoseKa. HaJosuTe JTH KOCTu: (:!.!./ 
KocTb A cpopMHpyeT no)J,BH)KHOe colffieHeHHe c KOCTblO (KOCT5lMH): __________ (I 6ann) 

KocTb B cpopMHpyeT ITO)J,BmKHOe coqneHeHHe c KOCTblO (KOCT5IMH) : -''-"Q'--"~=o~,._,a ... 51.,, _.M....,a._,n...,.Q.c._?._,G.&."""'~"I'=u,_,_,oP..,_,o.""~-( I 6ann) f J 

3a~anue 2. KJleTO'IHaH 6uoJloruH. (5 6aJ1JlOB) 

2.1. KaKOH MCTO~ MHKpOCKOnHH 6hiJ1 HCnOJlb30B3H 1lJIH nOJlY'ICHHH JTHX H306pa)KCHUH? 

2.2. HaJOBHTe CTPYKTYPhi, HJo6pa)KcHHbie na MHKpo~oTorpa~uHx, u cooTHecuTe ux c 

~YHKIIHHMH, KOTOpbiC OHH BblllOJIHHIOT 8 KJICTKC (4 6anna, ITO 0.5 6anJlOB 3a IT0311LU'UO) 

<J>yHKJIHH HaJsanite liyKna ua 

CTPYKTYPbl pHCYHKC 

CopTHpOBKaBHYTPHKJleTO'iHb~MeM6paH 
Al~'!,OCOM~\ ..--- I --

CHa6)KeHHe KJleTKH 3HeprHeii B BH)J,e MOJleKyn AT<D Au '!.<> e.o- H liTO><O •I ... ~\l:r- A + 
XpaHeHHe reHeTWieCI<Oii HHQ?opMaumt 

~.A,rD + 6 + 
bHOCHHTe3 aMHHOKHCJlOTHbiX uerroqeK 6em<a 

Kor.~nAr.J£C rOt\D,Il, :b.l ~ -----



wl1(pp B 9 - I Y 
3at~,atme 3. rucTOJIOriUI. (7 6aJIJI08) 

Ha3oBHTe TKaHH A-r. ~JUI TKaHei1 A , .6 11 B CTpenKOH u a pHCYHJ<e OTMe rhTe, R KCIKvtx OTl \e,1ax 

KOCTH OHH MOryT JlaXO}J,HTbC51 . 

KocTh TKHIUI 

A 

TKaiih Ha3sanue 

A >( P~ll.J.Qf><~') 

6 

B ':j( 1..\{l~ \\(\/1 

r 'Co c:T\.ta ~ 
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3a)l.amui npaKTUt.J.eciwro l)'pa penwHaJlbHoro 3Tana XXXVII BcepoccuncKon 

onuMnnaAhi UJKOJJhliUKOB no 6uoJJoruu. 2020-21 Y'-~· roA. 9 KJJacc 

300JIOfHJI liECII03BOHOLJ:HhiX BapuaHT 1 

H3Yl.JEHHE CTPOEHHH POTOBOfO AIIIIAPATA KJIEil(A 

XO)]; PAEOThl 

1. BHHMaTeJibHO rrpoYJ1Tai1Te orr11caH11e poToBoro annapaTa Knema 

(Ilpl1JIO)I(eHHe 1) l1 paCCMOTpHTe pHCYHKH (IlpHJ10)I(ei--ll1e 2). 
2. BhmOJlHHTe 3a,IJ,aHH51 1 - 6. 

0TBeThi 3afiHWHTe B llYCTb!X CTpOKaX HJIH B Ta6JIHUaX B Ka'>K,IJ,OM 3a,IJ,ai-IHH. 

3A,[I,AHI1H 
3a)l.aHue 1. YcTaHOBH:Te CH:CTeMaTH:YecKoe rroJio)l(eHHe o6oeKTa. 

8ITHWHTe Ha3BaHIDI. nma H KJiaCca , K KOTOpbiM OTHOCl1TC5l KJlelll,. 

3a Ka;Jtcooe 6epuoe ua36at-tue no-pyccKu - 0,5 6a.r1Jla, 1-1a ftamblll u - 1 6a.rut 
( Bcezo 2 6aJma): 

3ap,aHue 2. Onpe,IJ,emne, KaKHe YaCTI1 poToBoro attttapaTa o6o3ItaYeHbJ UI1cppaMI1 (1 
6) Ha pHCYHKax E 11 B. BnHWHTe B Ta6nHUY 6yKse JIIJbiC KOl~hi YacTei1 poTosoro 

arrnapaTa (0,5 6a.ruta Ja Ka:ncooe o6oJ/-Ia'-leuue, Bcezo 3 6aJlna) 

IJ,ull>poBbie 0003H3'-IeHIUI 

l.JacTu poToBoro annapaTa (Kop,) 

EyKBeHHbie KO,IJ,hi: 

)l{ - rraJibllhi 

3 - <f>YT115Ipbl xeJlHUep 

YI - BOpOTHHYOK 

1 2 3 4 

~ K * M 

K - xenHuepbi 

JI - nopoBbJe 1101151 

M- fHfiOCTOM 

5 6 

w " 

3ap,aHue 3. Orrpe.nenHTe , c KaKoi1 cTopoHhi ( cnmmoi1HJ1H 6pi-OwHoi1) H3o6pa)ld~I-I 

poTosoi1 arrrrapaT Knema Ha pHcyHKax E H B. 
fJOCTaBbTe 3HaYKH « +» B COOTBeTCTBYJ-OW,HX 5lYei1KaX Ta6JIHUbl (2 6anna) 

BuA co cnuHHon cTopoHhi BHA c 6plOlllHOH CTOpOHbl 

PucyHoK E + 
PucyHoK B + 



69-IY 
3a.uauHe 4. Ha pHCYHKax B Vl B H3o6pa)l{eH poToaoi1 annapaT O.LJ:HOH H Toil )l{e 

oco6J.L YcTaHOBHTe, npHHa,LJ,Jie)I.{HT J111 3TOT poTosol1 arl!lapaT caMuy 11nV1 )!{e caMKe 

KJiellJ,a. lloCT3BbTe «+» B COOTBeTCTBYI-Olll,eM 5l.4eMKe Ta6JI11Ubl. ..... . .. .. . .. (1 6a.111) 

PoTOBOH anna paT caMQa PoTosoif annapaT caMKH 

3a.uauue 5. Ha pHCYHKax r, ,lJ, VI E rrpe,LJ,cTasnei-Ibl cxeMbi norrepeLII-IhJX cpe3oB 

poToBoro arrnapaTa KJielll,a. Ha p11cyHKax B 11 B JI.l1H.l15l.M.l1 o6o3HaLieHhi HecKOJihKO 

ypOBHeH (a - 0), Ha KOTOpbiX MO['Jl.l1 6biTb C)J.eJiaHbi TaK.He cpe3bl. 

YcTaHOBI1Te no pHcyHKaM, Ha KaKOM ypoBHe c.n.enaH Ka>K.lJ.hiH 113 cpe30B. 

llocTaBbTe 3H3Y.KH «+» B COOTBeTCTBYlOlll,.l1X 5IY.eHKaX Ta6JIHUbl. 

(2 6aruta Ja KOJIC Obi u cpe3, ecezo 6 6armoe) 

YpoBCIIh a Yposcnb 6 Yposcnb e YposcHh <' YpoBCHh r) 

Cpe3 Ha pHCYHKC r + 
---

Cpe3 ua pHcyuKe ,[( + 
Cpe3 ua pucyuKe E + 

3ap,auue 6. Onpe,LJ,eJIHTe, 1<aK11e LiaCTI1 poToBoro annapaTa o6o3HaLieHbi u11¢paMH 

(7 - 18) Ha cxeMax nonepel.fi-IhiX cpe3oB (p11cyHKI1 r, ,ll,, E). 
Bn11w11Te B Ta6n11u,y 6yKBeHHhie KOAhi l.facTei1 poToBoro annapaTa. 

BHHMaHI1e! HeKoTopbie 6yKBeHHbie KOAhi MoryT 11CITOJib30BaTbC5I B Ta6n11ue 

rrosTopHo ( ecn11 O.lJ.HVl 11 Te )l.{e cTpyKTYPbl o6o3Hal.feHhi Ha .n.syx I-11111 Tpex cpe3ax), 

a HeKOTOpbie 6yKBeHHbJe KO.LJ:bl MOf'YT OCT3TbC5l. Hei1CriOJlb30BaiiHbiMI1 ( ecm-1 

cooTBeTCTBYI-Olll,He CTPYKTYPhi I-I a cpe3ax He o6o3H aLieHbi ). 

(0,5 6arl!la Ja KOJicOoe o6oJualleuue, ecezo 6 6a!l!loe) 

UmppoBhie 7 
0603Hal.JCHHH 

qaCTH pOTOBOrO 
annapaTa (KoA) 

ByKBeHI-Ibie KO,lJ;hi: 

)l{ - rranonhi 

3 - ¢ynr5Ipbr xenHuep 

M- BOpOTHI140K 

K - xermu,epbl 

J1 - nopOBbJe ITOJ15J 

" 

8 9 10 

p n c. 

11 12 13 14 15 16 17 

;#< ~ H M K. \A 

M - f'I1ITOCTOM 

H - IT.l1lll,eBaH 6opo3,n:Ka 

0 - pOTOBaJJ. ITOflOCTb 

11 - npOTOKH CJll-OHHhiX )l.{eJIC3 

p - mOTKa 

C - MYCKynaTypa f'J10TKl1 

* 

18 

0 

2 



IlpuJiomenue 1 

Olli1CAHI1E POTOBOrO AllllAPATA KJIEW,A 

Xo6oToK 1<J1ewa BKJIJDLiaeT xem-l uepbl 11 II C)li-HiaJi bribi , BI1.J.OI13Mellellllble 11 

o6be.LU11-Ieiii-Ibie B Kom-owe-cocywvtf,l poTosof,l annapar. 

0CHOB3I-111e X060TI<3 npe)lCT3BJUJeT co6oi:f BO]JOTHVfLIOK - XI1TI1HOB)'IO 11 13CTIIHK)' B Bl!;:I,e 

KOJlbUa. C1-1113y BopoTHVIYOK B cpe.nHetl LJacTH npo.nomKaeTC51 snepe.n B BH.ne .llJL11HHoro Y3Koro 

KOJl!OillCfO Bblj)OCTa - rHllOCTOMa, p33)leJleHHOJ"O llj)O! lOJlbHOM 6op03)l0H I-13 )lBe riOJlOBVfllbl. Y 
C3MU3 fVfllOCTOM yca>KCII C 6p1-0lllHOM CTOpOHbl !UCCTbiD-CCI\lbl-0 llOllepeLJHbiMI1 p51)l31\11! 3)'6UOB, 

H3 1-111x 6oKOBbJe 3Y6Ubl B cpe.nHcH LJaCTI1 n1nocTOMa caMble KPYIIIIble. KoiiU.bl 1y6uos 

HanpaBJlCHbl Ha33.ll, 6naro.nap51 LJCM)' Knew KpenKO .nepn<Vf 'l C51 IIJJII BIIC1J.j)C111111 XOOOII<a B 1<0)K;-

11pOKOpM11Ten51 ()KI1BOTHOfO, Ha KOTOpOM OH lli1T3CTC5! ). Y CaMKll r l!riOCTOi\1 B llOJTIOpa pa1a 

.llJIHHHee, LJCM y caMua. 6onec yJKvtil 11 ycmKcri MHOfOliHCJlCIIIIbll\111 MenKH 11-1 ·3; 6uai\Hl. 

paCllOJlO>I<eiJilbiMH B T]J11 npO.llOJlbllbiX ]J51 .ll3 C I<a>K)lOH CTOpOllbl OT cpe)J,Hl-11-IOH 11pO)lO: IbHOJ1 

6op01.llbl. Co cnHHHOH CTOpOHbi Ha ocHoBaHHH xo6oTKa cai\I I<J-1 BH.LJ.HbJ TaK H33b1Bae 1bie 

llO]JOBbie ll0Jl51 rpyweBH)ll-IOH C[)OpMbl. 0opb1 , pacnonO)l<CilllbJe 1!3 3THX ll0Jl51X, 51BJ15110TC51 

LJ)'BCTBI1TeJlbHbiMI1 cTpyKTypaM11. 

Oo 60K3M BOpOTIII14K3 cnepeLtH llPHI(j)ellJ15110TC51 ll3Jlhllbl. naJlhllbl - 11111J)OKI1e 

npH)l3TKH , 11 MCIOUlHC CJlerKa BOrH)'T)'IO BH)'Tj)CH H 1010 ( o6paWCIIJI)'ID K C pClU-lCM Jll1Hl1H rena) 

nosepxHOCTb. Tai<a51 q)OpMa noMoraeT nanbnaM , Kor.na 01111 CJIO>KCIIbi, nnm 110 o6xBal hiBal b c 

60I<OB KOJHOUli1M annapaT. 0anbll3 COCTOI1T 113 LJCTb!pex LJJlCIIHKOB. 8 OCHOB3Hl111 H3\0.li!TC51 

)'3KI1M 11 KO])OTI<HM nepBbJH LJneH11K, IlO)lBH)KHO C04JieHeHHbJM CO BTOpbll\1. )lBa CJlCl1)'10lUIIX 

4JICHI1K3, C3Mb!C )lJli1HHbJe 11 W11pOK11C, COe)l11H5110TC51 .ll]J)'f C .ll j))'fOM HeOO)lBI1)KHO. lJ.eTBCj)TbJil 

4JICIIHK Kpai1t-Ie Man, np11KpenneH B 51MI<e Ha 6p10WJ-Ioi1 noncpxHOCTH Tj)CTbero LJ.1CHJII<a 11 

IIC1aMeTell co cnHIIJ-Ioi;J CTOj)OHbl. B cnoi<oihiOI\r cocT05IHHI1 JClCIIl :Kp1I<IIT Il<Libiibl nplnKar bJ:\111 

K xo6oTK)'. OpH cocaHHH KpOBH 01-111 oTrH6a roTC51 13 c ropollbl II OJ. rrp51:\!bl\! ~ r:ro\r 11 ... taHYI 

B03MmKHOCTb cocyweMy annapaTy r<ar< MQ)KJ-Io my6)I<e BHeLlp51TbC51 B r<mK) npor<apMl1 ren51. 

BopoTHI1LJOK c r11rrocTOMOM H rranbnaMH cooTBeTCTByeT rre.LJ.HilaJlbiiaM .npymx xenHuepoBbiX. 

CnHHHOH Kpai1 BOpOTHH4K3 BbiT51H)'T Rnepe)l H o6pa3yeT napHbJe KOj)OTKHe (B.llBOe 

KO]J04e fHilOCTOMa) ri]J11 )l3TKH, KOTOpble CBOHMH 60KOBbli\1H r<p351MH 3ari16aiDTC51 Bl-1113. Ha 

6piDlllHYID cTopoHy, 11 o6paJyiDT .nsa Tpy64aTbiX c[JYTJI5Ipa. B qJym51pax llaXOLl5ITC51 xe:IHttepbl, 

KOTO])bJe MoryT cso6o.nHo .LI.BHraTbC51 BHYTPH c[JyTn51pOB. XenHttcpa cocTOHT 113 nsyx LJJlCHHKOB. 

OepBblH (OCHOBHOH) B)laeTC51 rny6oKO B TeJlO I<Jlewa; npH riOMOLUH ClleU113JlbHbiX MbllllU 011 

Mmi<eT BT5lri1BaThC51 BHYTPb HJ111 , Hao6opoT, Bhi.llBHraTbC51 uapy)Ky. BTopofl '-IJlCHI1K (rra.rreu) 

xen11uepbr Koponmtl , 3aocTpeHHbJi1, H3on-fyT B6oK. Ha Hapy)I<HOM I<pae naneu xen11uepb1 11eceT 

HeCI<OJlbKO r<pynHbiX ocTpbiX Jy6uos, HanpaBJ1CHHbJX Ha3a.n. OpH Bb!LlBHraiiHH xemmep uaneu 

MQ)KeT OTrH6aTbC51 B CTOj)OH)'- 3TO npOV!CXO)lHT rrp11 ll]JHC3Cb!B3111111 KJieWa K ll]JOKOpMHTe liD. 

PoToBa51 nonocTb 33KJlJDLJeHa MC)K.llY cjJyTmlpaMH xen11uep H mrrocToMoM. fllllOCTOI\1 

VIMCeT Ha BH)'TJJCHHCH riOBepXHOCTH IlHWCB)'IO 6op03)lK)'. Y OC IIOBaJl!IH (jJy-rmrp013 XCJ!I1UCp 

r11HOCTOM cpacTaeTC51 C Hl~l\111, 11 j)OTOB351 riO:lOCTb IIOJ!I!OC'l b!O ' l~l~lb!Kae · J OJ II l!pel3JXllllL\CTC5! l3 

)'riJlOIJlCHH)'IO Tp)'OI<)', 1\)'!l.Cl OTI<]JhiRCICTCJl J1010HOC omepcTviC. 0HO J-se) \e-1 13 COCcrieJibi-1 )'10 IJIOrK). 

npV!MepHO Ha 3TOM )I<C )']JOBHC B X060TOK Bfla,[\3IDT fl]JOTOKH napHblX CJ!lOHHblX )l<CJle3 . 

I1p11CblCbiBa51Cb K npOKOpMHTeJII-0, KJlelU pa3pe3aeT ero I<mi<y C llOMOWbl{) llaJlbUeB 

XCJll-!Uep, Bbl)lBHH)'TbTX BnepC.ll, H BBOJlHT B 06pa10B8Blll)'IOC51 JiaiTl<)' rvtnOCTOM VI cjl)'TJI51JJbl 

XeJlHUep. 3y6Ubl fi1110CTOM3 11 3arHyTb!e B60K naJlbUbl XeJlHUep 1103BOJllllOT KJleWy fl]J04110 

y,ll.ep)I<HBaThC51 B KO)Ke. KpoBococyume Knew11 - nepeiiOC'111I<l1 onacrrbJX BHpycJrbrx 11 

6aKTepHaJlbllbiX HHcjJermm1 LJenoBei<a H )!<HBOTHbiX. 
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llpuJlo)KeHue 2 

r 

A 

1 2 

3 

12 

4 

E 

CTpoeHue KJlei.Qa: 
A- BHelllHHH BH)J, )l(J1BOTHoro; E, B - poToBoi1 annapaT; 

r, )],, E - nonepeY.Hhie cpe3bi poTosoro annapaTa. 
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VITOrO 6an OB: 

JIHCT OTBETOB 
Ha JaAaHIUI npaKTH'-IecKoro rypa pcruonaJlbnoro :>Tana XXXVII BcepoccuiicKoii 

OJlHMnna~bi lllKOJibHHH:on no 6noJJornn. 2020-21 Y'-~· roA. 9 KJiacc 

300JIOrlUI I>ECll03BOHOl.fHblX BapnanT 1 

II3Yl.fEHIIE CTPOEHIUI POTOBOrO AllllAPATA KJIELQA 

3aJ!anne 1. 3a KaJICOoe eepuoe uaJeauue no-pyccKu- O,S 6a.r1Jla, 

ua Jtambluu -1 6aRJl 
( ecezo 2 6aJuta): 

THn ___ ~~A~e=H~u~crwo~K~o~r~~e~-------~~- Knacc __ ~D~~~Y~~o~o=&~pg~>L~~~b~te~:f:~---------_~j{L>--~ 
3 aAanne 2 (0 56 . ' 

QflJlU 3U KUJIC oe 0 6 03/lalteu ue, ecezo 36 a.rtJLa 

IJ,n<JlpOBbiC 0603H3'-ICHHH 1 2 3 4 5 6 
lJacTH poTosoro annapaTa (I~OA) ...-- 0- t '---- 1 i ~ t'-i 

3aAaHHC 3. TiocTaBbTe «+» B COOTBCTCTBYIOilf{1X 5IY.CMKaX Ta6mUJ,bl (2 6aJI!la) 

Bn~ co cnnnnoii cTopoHhi Bn~ c 6p10rnnoii cTopOHbi 
PncynoK I> -+-
PncynoK B + 

3 3)1,3HHC 4TI OCTaBbTC « + 6 » B COOTBeTCTBYJ-Oll.l,eH 5IY.CHKe Ta J1HLI,b1 (1 6a.'l.'t) 

PoTosoii annapaT caMQa PoTosoii annapaT caMKH 

+ ( 

3aA3HHC 5. TIOCTaBbTe «+» B COOTBeTCTBYI-Oll.I,YIX 5IY.CHKaX Ta6nl1Ubl. 

(2 6 0 ~ aJlllU 3U KOJIC bl U C/)e3, ecezo 66 ) Q!l/106 

YponeHb a YponeHb 6 YponeHb e YpOBCIIb l YposeHb o 
Cpe3 Ha pncyHKC r + 
Cpe3 na pncynKe ,n: r 

+ 
Cpe3 na pncynKe E + 

3aJ!aime 6. BnHWHTe B Ta6nHUY 6yi<BeHHbJe KOLI:bi. 

(O,S 6a.rtfla 3a KaJicooe o6o3U.alteuue, ecezo 6 6ann 08) 

IJ,nlJ>poBbie 7 8 9 10 11 12 13 14 15 16 17 18 
0603H3'-ICHHH 
l.faCTH pOTOBOrO - pf nt -t ;K"* i j ;f k+. - t -( 
annapaTa (Ko~) " Yi 
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