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3anauuH npaKTH'IecKoro Typa peruoua.rJbHoro nana XXXVII Bcepoccu.HcKoil 
OJIUMIIHa)lbl WKOJibHHKOB 110 6HOJIOrHH. 2020-21 yq, rO)l. 9 KJiaCC 

EHOJIOriDI H CHCTEMATHKA PACTEHHH BapuauT 1 
)l,opOTHC y<taCTHHKH OJIHM 
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A TCUepL OTBCTLTC, DO)KaJiyiicTa, Ha BODpOCLI 06 H306pa)KCHHOM paCTCHUH Hero CTpyrcrypax, 

pC3yJILTaT JacpHKCHpyHTe B 6JiaHKC AJJ.R OTBCTOB. 

PaJ,!J.eJI I. Bbt6epume u o11wembme na 6namce iJJIJl omeemoe oiJuH npa«UJlbllblii omeem U3 4 
npeiJno:JICemtwx. 5 6aJIJI06. 

I. <l>opMyna ~seTKa 

2. ,[{HarpaMMa l.lBeTKa 

3. THTI nno.u.a 

4. MeTaMop<j:JH3oBaHHhrn 
rro.u.JeMHhiH no6er 

5. Twn ceMllH 

6. Y :noro pacTeHIHI 'lliCJIO 
)'CTh~ B IIJ1JKHCH 

3llM)lepMe JlHCTa - 200 Ha 
MM2' B BepXHeii -100 Ha 
MM2

• CKOJJhKO )'CThiH.\ 
CYMMapHo 6y,11.eT 
rrpMXO.llHTCK Ha I cM2 

JlHCTOBOH nnacnnnc:M 

7. <lJ }'HI<liHlf 

3H.U.OCHM6MOHTOB B 
KJleTKax KJ1)'6CHhKa 

8. CKOJlhKO 
3H.U.OCHM6HOHTOB, 
liMCIOir(HX pa3Mep 3 MKM 
«B ,wumy», reopeTwfecKH 
lllOlKeT llOMCCTHThCll B 
o.u.Roii c<j:JepHtiecRoii 
KJlCTKe KOpiDi )IHaMeTpOM 
30 MKM. 

• 

A~ 

a) jq(S)li(s)T(IO)Ih 

6) jq(5)liL,2,(2)T(IO)lll 

B) jq(S}lil ,2,(2)T(9),tlll 

r) ~s}fli,2,{2)T(9),IIlc2) 

a) Crp)"iOK; 6) 0.U.HOJIHCTOBKa; B) Kopo6o'!Xa; (l}Eo6. 

a) KopHeBHUJ,e; 6) K.JJy6euL; s) Kay.u.eKc;@ OrcyrcrsyeT 

a) 300; 
6) 3000; 
'i'i) 30000; 
r) 300000. 

G) BoccTaHosneHwe MoneKyAApHoro aJOTa so3.u.yxa; 
6) CHa6JKeHHe KJleTKH pacTeHHii 3Hepmeii; 
B) PeanHJaUHll TCMHosoii <jlaJhi <j:JoTOCHHTeJa; 
r) YcHneHHe BCaCbiBaiOUJ,ei1 CHJibi KOpiDi . 

a) 1; 
~ 10; 
B) ]00; 
r) 1000. 
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9. K xaxoMy ceMeHCTBY 
OTHOCHTCH :no paCTeHHe7 

a) KpccTOUBeTHhte; 
6) fy6ouseTHbie; 
@ Eo6ooi>re; 
r) MaKOBhte. 

10. Y pacTCHHH ::noro CeMeHCTBa '!aCTO B CeMeHax RaxOLVITCH HenpoTeHHOfCHHbiC aMHHOI<HCJJOThi, O'leHb 
llOXOlKHC HaTe, KOTOpble H)"'<Hhl )llliBOTHbiM Jlllil CHHTe3a HX 6eJD<OB. HanpHMep, 
OKCa.JIHJl,[(HaMHHODpODHOHOBaH KHCJIOTa (Q,l{AII), KOTOpaH HallOMI1RaeT myraMaT (rnyraMlffiOBYJO I<HCJJOTy). 

3aLJeM 3TO H)"KHO pacTeHJuo? 
a) ,l{JIH JaiiUIThl OT DOe)J.aHHH 

KOHCYMCHTaMH J IIOpH,llKa; 
6) ,llJJH annenonaTR'!ecxHx 

B3aHMOOT6HOIDCHHH C 
KOHKypeHTaMH; 

B) ,llJJ» <l.>oTOCHHTe3a; 
r) ,lln» no.m.Jhi qenooeKy. 

f"J1yTQMMH08ClA IG4CJ10TCl OKCQ1\W'I,O,MQM14HnpoMOH08ClA 

KMCJlOTa (OJlAn) 

Pll3,!1,CJI II. Bbr6epume u OIIIMem bme ua 6JlUHKe O/lH omaemoa ace npaawrbllble omaemw U3 5 

] . JhiCThll cepeAHHHOH 
!flopMaUHH: 

2. JlHCThH Bepxoao:H 
¢opMauHH: 

3. JlHCThH HH30BOH 
!flopMaUIDI: 

4. llpu3Hai<H 
aHaTOMH<JCCKOfO CTpOCHH.!! 
JIHCTOBOH nnaCTHHIOI, 
npe):(CTaBJJCHHOH Ha 
pucyru<:e: 

5. Oco6eHHOCTH 
opramt3allHH npOBOMIUeii 
cwcreMbi npeAcraonemwro 
yqaCTKa no6era: 

6. Kopmr: 

npeOJIO:JteeunbLX. 10 6wmo6. 

a) HenapHonepucTopacce'leHHhie; 
6) HenapHonepHCTOpaJ.n:enhHbie; 
B) ITapHonepaCTopaJ.n:enbHbre; 
r) RMeroT npHJIHCTHHKH: 
A) OTcyrcTByroT. 

a) ITpeACTaaneHbl no'!e'lHhiMH '!eiDymrn; 
6) llpe.u.cTaarreHbi 6paKTeHMH, B naJyxax KOTOphlX pacnono>KeHhl UBCTI<H; 
o) IIpe.u.craorreHhl npHcouseTHbiM JIHCTOM; 
r) RMeroT ueJihHyro <<nnacTHHKy»; 
A) 0TC)'TCTByroT. 

a) IIpeACTaBJJeHhl qewyJIMH xopHeamue; 
6) IIpeAcTaBneHhi 6paKTeJIMii, B HH>KHeii qacTH no6era; 
B) llpeACTaaneHhJ JIHCTOBhiM anaramrmeM; 
r) I1MeiOT UeJibHyro <<nnaCTHHKy»; 
A) 0TC)'TCTByroT. 

a) JiacT H3onanHCa,n:Hhrii; 
6) JnT1):(epMa 06pa3yeT BOJJOCKH; 
B) B lKHJJKe npHcyrCToyro 3JJeMeHThl MexaHHtJeCKOH TKamt; 
r) KyrMKyna MHorocnoi1HaH; 
A) Y CThHIJ,a pacnOJJO:lKeHhi C o60HX CTOpOH JlHCTa; 

a) IIpoBOAJIIUHe nyqKH JaKpb!Thie; 
6) B n03AHeii arop11'U10ii KCRJJeMe 6onhwe KpynHhlX cocyn:oa; 
B) THTI opraHH3aU11H npOBOAHWeH CHCTeMbl KOJlhiJ,eBOH; 
r) XapaKTepHa pHTMH'IeCKaH ai<THBHOCTb KaM6HJI; 
A) BTopH<IHaJI <f>no3Ma TIOJJHOCThiO o.u;peaecHeaaer. 

a) I>oxoahle; 
6) IlpMAaTO'lHbJe; 
B) fnaBHbiM; 
r) KoHTpaKTHJlhHhiH; 
A) IIHeBMaTO<f>opbi. 
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7. IlnO,l(bJ: 

8. 3KonorHtJecK<UI rpynna: 

9. :>J<HJHeHH<UI QJOpMa: 

(B 110HHM3HHH K. 
PayHKHepa H 11.r. 
Cep.R6p.11xoaa). 

10. KaKJ.Ie H3 

npeAIIO>KeHHbiX paCTeHllii 

OTHOC.IJTC.ll K TO My >Ke 

CeMeHCTBy? 

a) CyxHe; 

6) Co'iHhle; 

B) BcKpbiBaromHecll; 

r) MHoroceMRHHbie; 

)!.) 06pa3083Hbl O)l.HHM 11J10)1.0JlHCTHKOM. 

a) femm¢HTDI; 

6) KcepocpHTbi ; 

B) CKnepocpHThi; 

r) CyxKyneHThl ; 

)!.) CI.\HOcpRTbl. 

a) Tepocp11T; 

6) feMHKpHTITOcpH.T; 

a) HaJeMHbie nonHKapnH'iecKHe TpaBhi; 

r) XaMecpHT; 

)!.) IlonYKyCTapHHK. 

a) KanycTa; 

6) 5JCHOTKa; 

B) qHCTOTen; 

r) Bep6mo>KhR KomoqKa; 

)!.) Apax11c. 

Pa:JOe/1 III. Jaoa11a. Peu1ume Jaoa11y u Janumume Jlla'leHUR 6 11ucm omsemos. 5 6UIIII06. 
IlpH onhineHH.H 1.\BeTKa 3TOro pacTeHH.R Ha pwnhue neCTHKa nonano )l.eCRTb nbJJlbU.eBbJX JepeH .n.aHHOro BH.D.a. 

Ilp11 3TOM 20% IlhiJlbUeBblX 3epeH 0Ka3aJ111Cb HeCOBMeCTHMhl C reHOTHnOM 3T0f0 paCTeHHll. 

KaKOe MaKCHManbHOe KOJlH'IeCTBO liHl(eKJieTOK B ceM.li.JatJaTKax 33Bli3H 3TOfO paCTeHHll MO>KeT CT3Tb 

3HrOTaMH B pe3yJ1bTaTe .D.BOHHOfO OIIJJO)l.OTBOpeHHR? 

2 CKOJlbKO ciJepMMeB OKa>KeTC.II B ceMJI3atJaTKax? 

3 CKOJihKO ceM.R)l.oneii 6y)l.eT y scex Japo)l.bJD.Jeii? 

4 CKOJihKO >KR3Hecnoco6HbiX ceM.li.H oKa>KeTCll B npe)l.enax O)l.Horo nno)l.a? 

5 CKOJlhKO nno)l.OB o6paJyer u.seToK? 

)l{enaeM ycrrexa!!! 
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vhoro 6aJIJioB : 

BJIAHK )(lUI OTBETOB 
ua J81\SHH11 npaKTu'f.ecKoro Typa pernouaJibHoro :nana XXXVII BcepoccnitcKOH 

OJIHMfiHSJ\bl WKOJlbUHKOB DO 6HOJIOrHH. 2020-21 )"1. ron. 

BHOJIOrlUI Jl CHCTEMA THKA PACTEHBif 9 KJISCC. BapuauT l 

PaJnen I (5 6aJIJiou) 
BaM npe)lJIO)l{eHO 10 3a)laHMH C Bhi60pOM O.UHOrO npaBHJlbHOrO OTBeTa M3 'leTbJpex. IlpoCTaBbTe KpecT (X) B 

»'leHKe, COOTBeTCTBYfOllleH 6YKBeHHOMY 0603Ha'leHMIO sapHaHTa OTBeTa, KOTOpbiH Bbl C'IMTaere HaM6on ee 

npaBMJibHblM, TO'!Hb! M. 

HoMep Ja]\auua 

1 2 3 4 5 6 7 8 9 10 

a 'R( (' 

1-= 6 /< X X ('!! e B ~ . g g-011 
~ 

r 1)9:: IX ';B_ r 

PaJnen II (10 6aJJJJOB) 
BaM npeAJIO)l{eHo I 0 3a,UaHHH c BbJ6opoM acex npaBHJihHhiX OTBeToB M3 IDJ.TH. IlpoCTaabTe KpeCTbi (X) s 

»'leH:Kax, COOTBeTCTBYJOIIlHX 6YKBetlHI>lM 0603Ha'leHHJ£M BapHaHTOB OTBeTOB, KOTOpble Bbl C'IMTaeTe 

npaBHJJbRbiMH. 

HoMe 38]\SHHH 

2 3 4 5 6 7 8 9 10 

('!! a 
t 
= 1-
0 
!- B :: 
COl = r (I' c. 
('!! 

CQ A 

Palt\eJJ III (5 6aJJJJoo) {) ~ 0 rD { qf v . / £}( 
BaM npeAJIOJKeHa o,n.Ha Ja,n.a'!a. BnMlllJne nOJJY'IeHHhle aaMH 3Ha'!eHH» B JI'leii~, cooTBeTCTBYfOJilHe HOMepaM 

aonpocoa. 

HoMep 
1 2 3 4 s uorrpoca 

3uaqcuue 

\ s )_ s s 0 
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3a.uauHH npaKTn'lecKoro TYPa peruoH3Jlt:.Horo :nana XXXVII BcepoccuiicKoil 
oJJHMnua.uhl WKOJJhHHKOB no 6uoJJoruu. 2020-21 Y'~· ro.u. 9 KJJacc 

300JIOriDI JiECll03BOHOqHJ,JX BapuaHT 1 

H3Y'IEHHE CTPOEHIDI POTOBOrO ADIIAPATA KJIE~A 

XO~ PAliOTbl 

1. BHHMaTeJibHO npo'mTai1Te onucaHue poroBoro anrrapaTa KJie~a 
(flpHJIO)KeHHe 1) H pacCMOTpHTe pHC)'HKH (IlpHJIO)KeHHe 2). 

2. BnmonHuTe 3a,llaHIDI l - 6. 
0TBeTbi 3anHIIIRTe B ll)'CTbiX CTpOKaX HJIH B Ta6JIHIIaX B K3)K,li;OM 33,llaHHH. 

3AMJIIUI 
3a.uauue 1. YcTaHOBHTe cucTeMaTH'IecKoe rroJio)l(eHue o6oeKTa. 
BrrumHTe Ha3BaHIDI THIIa H KJiacca, K KOTOpblM OTHOCHTCX KJICIII,. 
3a Ka:m:i>oe 6epuoe ua36auue no-pyccKu- 0,5 6anJla, ua nambmu -1 6ann 

Tun ~JJR, 

Knacc ~Y.ru. 

(ocezo2 6aJtna): 

3a.uauue 2. Orrpe.nenuTe, KaKue qacTH porosoro armapaTa o6o3HalJeHbi IIH<l_lpaMu (1 -
6) Ha pHC)'HKax E w B. BrrumwTe s Ta6mnzy 6)'KBeHHbie KO,llhl qacTeH: poTosoro 
annapaTa (0,5 6aJtna Ja Ka:Hcooe o6o3nalf.enue, ocezo 3 6aJlJla) 

I(u oshle o6oJHa'leHIIH 

q3CTH OTOBOI'O anna 

){{ - IIaJibiibl 
3 - <PYTJIHPhi xerruiiep 
H - BOpOTHH'IOK 

1 2 3 4 

K - xeJIHQepbi 
JI - nopoBhie nom 
M - runocTOM 

5 6 

3a.uauue 3. Onpe.nenuTe, c KaKoi1 cmpOHhi ( cnHHHoii unn 6proiiiHoi1:) n3o6pa)KeH 
poTosoi1 anrrapaT Krre~a ua pHC)'HKax E H B. 
ITocTaBbTe 3Ha'lKH « +» B cooTsercTsyro~ux xqeifKax Ta6JIHI.J.hi (2 6aJtna) 

BH)l co CIIHHHOH CTOpOHbl Bu.u c 6prowuoii cToponhi 
PucyuoKli ;< 
PucyuoK B + 



3a!lanue 4. Ha pHcyuKax .D H B H3o6pa:>KeH poTosoii annapaT o~Hoii H roil :>Ke b~ --61 
oco6H. YCTaHOBHTe, npHHa~ne:>KHT nH 3TOT poTosoii annapaT caM~Y HnH :>Ke caMKe 
KJierua. IlocTaB:hTe «+» B COOTBeTCTBYJOIUeH Jll.JeHKe Ta6n~bl. . . . ... ..... .. (1 6QJU1) 

PoTOBOH annapaT caM .. a PoTosoii annapaT caMKH 

3aJlaHHe 5. Ha pHCyHKax r, .ll; H E npeACTaBJieHbl CXeMbi nonepelJHhiX cpe30B 
poTosoro anrrapaTa KJiem;a. Ha pHcynKax .D H B nHHHJIMH o6o3HaqeHJ>r HecKOJihKO 
ypOBHeH (a - 0), Ha KOTOpbiX MOrJll1 6hJTb CAenaHhl TaKHe Cpe3hl. 
YcTaHOBHTe no pHCYHKaM, Ha KaKOM ypoBHe c~enaH K~hrH H3 cpe30B. 
IloCTaBhTe 3Halfl<H «+» B COOTBeTCTBYIOIUHX 51'·1eHKaX Ta6mlll,hl. 

(2 6wma Ja Kamowu cpe:J, Bcezo 6 6QJU1o6) 

Yposeub a Yposeub 6 Yposenb B Yposeub z Yposeub (} 

Cpe3 ua pucynKe r t 
Cpe3 ua pucynKe ,[( + 
Cpe3 ua pucynKe E 

rf 

3aJlanue 6. Orrpe~eJJHTe, KaKHe qacTH porosoro annapaTa o6o3uaqem,r ~H<i>paMH 
( 7- 18) Ha cxeMax nonepelJHDIX cpe3oB (pHcyHKH r, ,ll;, E). 
BmtlliHTe B Ta6n1:1~y 6YKBeHHhie KO~hi qacTeH poTosoro arrnapaTa. 
BHHMaHHe! HeKOTOpbre 6YKBeHHbie KO~I MOryT HCIIOJlb30BaThCJI B Ta6mm;e 
llOBTOpHO ( eCJII!I O~HI!I H Te :>Ke CTJJYKTYPhi 0603Hal.JeHbi Ha ~Byx HJJM 1pex cpe3aX ), 
a HeKOTOpbie 6YKBeHHbie KO~hl MOryT OCTaThCJI HeHCIIOJih30BaHHbiMI!I ( eCJIH 
COOTBeTCTBYJOIUHe CTpYKTYPhi Ha cpe3ax He 0603HaqeHbi). 

(0,5 6QJU1a Ja Ka:HCOoe o6o3HO'Ieuue, Bcezo 6 6QJUloB) 

I.(u«<JpoBbie 7 
0603H8'1eHHH 
qaCTH pOTOBOro 
annapaTa (KOJl) 

EYKBeHHhre KOAhi: 

)I( - llaJJhilbl 

3 - <PYTlliiPhi xeJIH~ep 
R - BOpOTIDI"WK 
K - xenH~ephi 

J1 - llOpOBhie IIOllil 

8 9 10 

0 \\ c 

11 12 13 14 15 16 17 

ca-t ~ A '( '0( 

M - T.HllOCTOM 
H - nHruesaJI 6opo3~Ka 
0 - pOTOBaJI llOnOCTb 
II - npoToKH cmoHHhrx :>Kene3 
p - rJIOTKa 
C - MYCKyJJaTYPa rJIOTKM 

18 

.p 

2 

,:> 



fipHJIO:il\eHHe 1 

OITHCAHHE POTOBOrO AIIllAPATA KJIEmA 

Xo60TOK KJiell13 BKJll{)I.J8eT XeJlHUephl J.f rre,D.HllaJlhllhl, 8FI,D.OH3MeHCHHble H 

o6'he.D.HHeuHhie 8 KOJII{)D.J.e-cocyw.Hii poro8oi1 annapaT. 

0cHo8aHHe xo6oTKa npe.D.CTa8JUICT co6oi1 80pOTHH'!OK - XHTMHosyw nnaCTHHKY 8 s~e 

KOJihl-13. CHHJY BOpOTIIIfi.JOK B cpe.nHeH '13CTH rrpO,llOmK3CTCR Brrepe,n 8 8~e .ll)lHHHOrO yJKOrO 

KOJII{)mero 8hlpOCTa - mflOCTOMa, p33,D.CJieHHOro npo,D.OJJbHOH 6op03.llOH Ha }:(Be ITOJI08HHbl. Y 
C8MU8 rHITOCTOM yca)l(eH C 6pl{)WHOH CTOpOHhl rueCThl{)-CeMbl{) DOoepe'!HbJMH pR,D.3MH Jy6Q08, 

H3 HHX 60K0Bhle Jy6Uhl 8 cpe.D.HeU '13CTH nmOCTOMa C3Mhle KpynH.bie. KOHULI 3y6QOB 

HanpaBJieHhi H333./.l, 6naro,n:apR I.JeMy KJiem KperrKO ,nep:>IOfTCR. rrpH BHe,llpeHHH X060TK3 B KO)I(y 

npOKOpMl-tTeJUI ()I(HBOTHOrO, H3 KOTOpOM OH OMTaeTCR.). Y C3MKH rHITOCTOM 8 ITOJITOpa p33a 

}lJIHHHee, '!CM y C3MI.13, 6onee yJKMH H yca)l(eH MHOrD'IHCJICHHhiMH Mem<HMH Jy6uaMH, 

pacrrOJIO)I(eHHbiMH B TpH npOAOJibHbTX pR,D.a C K3)1()].0H CTOpOHbl OT cpe)l.HHHOH npOAOJibHOH 

6op03).(hl. Co CITHHHOH CTOpOHbl Ha OCHOBaHHH X060TK3 C3MKH 8HJ.IH.bl TaK H33bJ8aeMbJC 

nopOBhJe OOJIR rpyweBHJ].HOH <jlopMbl. llopLI, pacrrOJIO)I(eHH.ble Ha 3THX nomrx, R.8JIHJOTCJI 

'lysCT8HTenbHbiMH CTpYKTYPaMH. 

ITo 6oKaM 80pOTHHI.JKa cnepe.!lH rrpHKpenJIR.l{)TCJI rranhiThl. Ilanbllhi - umpo1<11e 

npH,D.aTKH, HMeJOIUHe CJlerKa BOrHyryK> 8HyTpeHHI{)l{) (o6p3U1CHHyw K cpe,D.HCM JIHHHH Tena) 

nosepXHOCTL. TaKaR ¢opMa noMoraeT nanbrraM, Kor.na oHH CJIO)I(eHLI, nnoTHo o6x8aTLI.BaTh c 

60K08 KOJIIOillHH annapaT. llaJibll3 COCTOHT 113 'leTblpex 'IJieHHK08. B OCHOB8HHH H3XOJ1HTCJI 

yJKHH H KOpOTKHH nepBblH 'IJieHHK, DO,UBH)I(HO COI.JJJeHeHHblH CO BTOphiM. )lsa CJIC.llywiUHX 

'lJleHHK3, C3Mhle }lJIHHHblC H WHpOI<He, COe,D.HHJII{)TCJI JJ.Pyr C JlpyroM HerrO)l:8Ji)I(H0. tfeTsepTbiH 

'lJlCHHK Kp3HHe Man, !TpHKpenJieH 8 JIMKe H3 6pl{)IIIHOH rrosepXHOCTH TpeTbCro I.JJleHHKa H 

HC33MCTCH CO CITHHHOH CTOpOHbl. B CITOKOHHOM COCTOR.HHH KJlCill )l.ep)I(HT llaJibllbl rrpH)K3Tb!MH 

K X060TKY. IlpH COC3HHH KpOBH OHH OITH63l{)TCJI B CTOpOHbl ITO.ll, npliMLTM yrnOM H ,ll3l{)T 

BOJMO)I(HOCTh cocymeMY annapary K3K MOli<HO rny6ll<e BHeJ.IpRThCR B KO)I(y rrpOKOpMHTeJIJI. 

BopOTHH'IOK C rHITOCTOMOM H flaJibll3MH COOTBeTCT8YeT ne.D.JmaJibll3M .npyrHX xemtuepOBhTX. 

CITHHHOH Kpai:i sopoTHif'IXa BLITJIHyT snepe.1.1 " o6paJycr napHble Koponrne (BA80e 

KOp04e rHITOCTOM3) rrp11./.13TKH, KOTOpb!C CBOHMH 60K08hlMH KpaRMH 3arH63l{)TCR. 8HH3, H8 

6pl{)WH)'l0 cropony, H o6p33)'JOT .usa Tpy6'1aTbiX <jlyrrrJrpa. B <jlyTIUipax naxo,D.JITCJI xenHUepw, 

KOTOphiC MOryT CB060J.IHO .llBJff'8ThCJI 8HyTpH QJyTIUipOB. XenHuepa COCTOHT H3 .llByx I.JJJeHHKOB. 

flepBhlH (OCHOBHOH) BJ.13CTCJI my60KO B TeJIO KJiema; rrpH ITOMOillH COCUHaJibHhiX MblillU OH 

MOli<CT BTJITHB3TbCJI BHyTpb HJIH, H8060pOT, Bhl.llBHr3TbCJI H3PYli<Y· BropOH '!JJeHHK (naneu) 

xenHuepbi xopoTKHH, JaoCTpeHHLJH, HJorHyT 86ox. Ha Hap)I)KHOM Kpae naneu xenuuephi Hecfu 

HeCKOJlhKO Kpy!TI-fbJX OCTpbiX Jy6UOB, HanpaBJICHHblX H33a,D.. flpH Bbl.llBHraHHH XeJIHuep OaJICU 

MOiKCT OTrH68ThCJI B CTOpOHy - :no rrpOHCXO,D.HT IlpH rrpHC3Chl83HHH KJieiUa K npOKOpMHTeJJJO. 

PorosaR rroJJOCTb JaKJIIO'IeHa Me)l(,ll.y <jlyriUipaMH xemm,ep H rnnOCTOMOM. fHnOCTOM 

HMeeT Ha 8HyTpeHHeH !TOBepXHOCTH muuesyw 6op03,llKy. Y OCHOB8HJ.IJI cpyTIUipOB xeJIHuep 

f'HITOCTOM CpaCTaeTCJI C HHMH, 11 pOTOBaR ITOflOCTh ITOJJHOCThl{) 33MhiK3eTCR H npespamaeTCR 8 

YnJIOW.eHHyw Tpy6Ky, K)'.ll8 OTKpblB3eTCJI pOTOBOe OTBepCTHe. 0HO BeJ.ICT 8 COCm'eJJLHyw rJJOTKy. 

flpHMepHO H3 3TOM )l(e ypOBHe 8 X060TOK BIT3./.18IOT !TpOTOKH napHbiX CJII{)HHbiX ll<eJJC3. 

flpHCbiCblBaJICb K npOl<OpMHTeJIIO, KJJeiU p33pe3aeT ero KO)I(y C JIOMOJUbl{) llaJibUe8 

XeJTHUep, 8hi.!IB11HyTbiX BITCpe./.1, H B80,D.HT 8 o6p330888WywCJI paHKy rHITOCTOM H <jlyTlTllpLI 

xcJIHuep. 3y6UJ>l rmrocToMa H JarHyrwe 86oK rranbUhl xeJIHuep rroJBOJUII{)T KJiemy npo<nm 

y.D.ep)I(Jf83ThCJI 8 KO)I(e. Kposococyw.Hc KJieiUH nepeHOC'iHKH onacHLI.X sHpycHhrx H 

6aKTepHaJihHbiX HHQJeKUHH 'iCJJOBeKa H )I(HBOTH.biX. 

3 
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CTpoenue K.Jiema: 

3 

IIpuJJo~enue 2 

r 

A 
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A - BHeiiiHMH su.n )I(}{BOTHoro; E, B - porosoif annapaT' 
r, )],, E - nonepelfHI>Ie cpe3bl pOTOBOT'O annapaTa. 
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l1Toro 6amwB: llh1<l>p p~ -5] 
JIHCT OTBETOB 

ua Ja,llaHHH npaKTH'IecKoro rypa peruouaJJbuoro 3Tana XXXVII BcepoccuiicKoii 
OJJHMHHa,llbl WKOJibHHKOB DO 6HOJIOrHH. 2020-21 yq, ro,ll. 9 KJJaCC 

BapnauT 1 

H3YliEHHE CTPOEHIDI POTOBOrO AIIIIAPATA KJIEIJJ;A 

3auaHHe 1. 3a Ka:ncooe Bepuoe Ha3Bauue no-pyccKu - 0,5 6aJlJla, 
Ha Jlan&bUIU - J 6aJlJl 

(Bcezo 2 6QJIJla) : 

f 

"~laCTH pOTOBOro annapaTa (KOA) 

3 a,llauue 3 II . 6 + OCTaBhTe « )) B COOTBeTCTBYIOII.(liX }Iqem<ax Ta JIHU.hi (26 QJIJla 
BR.ll CO CDHHHOH CTOpOHbl BH,ll C 6p10WHOH CTOPOHbl 

PucyuoK li + 
PucyHoKB + < 

3 a,llaune 4 II 6 OCTaBhTe «+» B COOTBeTCTBYJOIIJ.eH .sJ:lieHKe Ta JlHll.hl (1 6QJIJI) 
PoToooif annapaT caMu.a PoToooii annap aT caMKH 

-\-

3auauue 5. IIocTaBhTe «+» B cooTBeTCTBYJOIIJ.HX }lqeifl<ax Ta6JIHUhi. 

(2 60Jllla 3a KaJtCOblU cpe3, Bcezo 6 6QJIJI06) 
YpoBeHha Yponenh 6 Yponenh 6 Ypoueuhz Yponenh o 

Cpe3 ua pncyuKe r 
t 

Cpel ua pncyuKe ,l( + 
Cpe3 Ha pucyuKe E + 
3anauue 6. Bmnmne B Ta6Jiurzy 6JKBeHHhie KO)lhl. 

U:ucJ>poBble 
o6oJHa'leHHH 

7 8 
0,5 6aJlJla 3a Ka:HCOoe o603HalleHue, Bcezo 6 6QJIJloB) 

9 10 11 12 13 14 15 16 17 18 

qaCTH poroooro 

5 

3 



3a)J.aHHH npaKTH'IeCKOro Typa peruonaJibooro JTana XXXVII BcepoccuilcKoH 

OJIHMllH3)J.bl IIIKOJibHHKOB no 6HOJIOfHH. 2020-21 yq. fO)J.. 9 KJI3CC 

l>HOJIOTIDllJEJIOBEKA BapHaHT 1 

3ll}J.auue 1. AuaTOI\lHH 'ICJJOBeKa (8 6annoB) 

lhyqemteM KOCTCH 3aHHMaeTCJI pa3,Lien aHaTOMIDI, Ha3hiBaeMhiH ocreonoriDI. Ha pHcymce HIDKe 

BaM TIOKa3aHhl H306piDKeHHJI HeKOTOphiX. KOCTeH 'leJIOBeKa. 

A 

B 

1.1. Ha30BHTC 3TH KOCTII H OHfCTLTe, K KaKHM OT)],CJJaM CKCJJCTa ORH OTHOCHTCSI. TaiOKe 

060JH3'fbTC, HBJIHIOTCH JJH 3TH KOCTH napHbiMU IIJIH uenapHbiMH. 

060JH2'1CHHC 
HaJsauue 

(no 1 6anny) 

0TACJ1 CKCJJCTa 

(no 0.5 6aJina) 

llapnaH/uenapuaH 

(no 0.5 6aJIJia) 

A 

B 

1.2 KocTH A H B o6paJyiOT noABHiKHble coqneneHnH c ApyruMH KOCTHMH BlpoCJJoro 

'leJJOBeKa. HaJOBHTe 3TH KOCTH: 

KocTh A !jlopMHpye-r TIO.LIBIUKHoe co•meHeHHe c KOCThiO (KocTJIMH): ~V...b

KocTh B <j>opMMpyeT IIO,LIBIDKHoe coqneHeHHe c KOCThiO (KOCTJIMH): ~~~-¥~=~~'1<t;\~ 
( ..11-U)I..(.U;I(J.f-ti..VC"'U)ll( 

(I 6ann) 



3a)l.auue 2. KneTO'IIUUI 6uonontH. (5 6annos) 

Hccne.noaaTenb Bhi)I,emtll 113 TKaHH B l<JleTim, nocne 'l.ero no.nroTOBHJJ HX )I,ID! HJ)"'CHIUI 

BHYfPHKJieTO'iHhiX C'l'pyKTyp. l1M fihiJlO fiOJiyY:eHO HeCKOJlhKO H306pa)KeHHH, KOTOphie npe)I.CTaBJleHhl Ha 

pHCyaKe HH)Ke. fuo6paJKeHIUI 6biJJJi )I,OllOJlHHTeJibHO npOKpameHbl B XO)I,e KOMITblOTepHOH ofipa60TKH B 

rpaqmqecKOM pe.naKTope. 

2.1. KaKOH MeTOA MHKpOCKOUHH 6hiJI HCDOJib30BaH llJIH DOJiy'feHHH 3THX BJo6pa:lKenuii? 

2.2. HaJosnTe CTPYKTYJlLI, HJo6pa:lKeHHhie na MHKpocJloTorpacJluHx, u cooTuecuTe ux c 

cJlYHKIJHJIMH, KOTOpble OHH BbiUO.lJJIHIOT B KJieTKe (4 6anJia, ITO 0.5 6anJIOB Ja IT03Hl..U1IO) 

(J)yllKIJHH HaJsaane liyKBa ua 

CTPYKTYPhl pucyuKe 

CopTupoaKaaayrpHKJieTOY:Hb~MeM6paH 1\Jt.A\1~, ·~ "' 

~·1~, ~ 
CHa6>KeHHe KJienm 3HeprHeii B BHAe MoneKyJI A T<l> \) 

1.1111 HI'Y'II ll.I.JI\.11 11<!. ~ 
XpaHeHne reHeTH'IeCKOH HH<PopMaUHH (J' 

\; I 11~\\n 
bHOCJffiTC3 aMHUOKHCJlOTHbiX UCITO'l.CK fieJJKa 

U\ 

l!iM.\\.UJ.U ~~ \ 
<.} 



3ll)lauue 3. rucronoruH. (7 6annos) 
Ha pucyuKe OJJ:Ha u3 KOCTeii , c KOTOpblMH 8bl noJuaKo~mnucb 8 npeJJ:bJ.LzyUJeM Jll,llauuu. JJ106asr 

KOCTb - CJJO)I(HbiH OpraH, llOCTpOCHHbiH U3 MH0)1(CCT8a pa3JlH'iHbiX TKaHCH. B npa80H '!aCTO pHC)'HKa 

ll0Ka38Hbl MHKpo<i>OTOrpaqnm rHCTOJJOrH'ieCKHX npenapaT08 TK8HCH, npucyrCTB)'!OlllHX 8 KOCTH. 

Ha3o8ure 3TH TKaHu. Amt TKaneii A E u B c-rpenKoi1 ua pHcyuKe OTMCTbTe, 8 KaKHx oT.nenax KOCTH OHH 

MOryr HaXO.IJ.HTbCll. 

J 
"! • ' • .. \ 

A 

' • 
,,..,~ 

.. -"-" .. . :, ... ,. 
._ ,., 1 

to <' .r;; 
' 

.... 
;, • • 

B 

r 

TK&JIL HaJsauue 

A 

B 

r 

BuuMaJIHe! Bee OTBCTbl neo6xoJJ:ur.to BHCCTD B JIHCT OTBETOB! 



Ihoro 6annos: 

JIHCT OTBETOB 
oa 3aJJ.aHHH npaKTH'IecKoro Typa peruonaJibuoro :nana XXXVII BcepoccuiicKoii 

OJlHMOHaJI,hl IIIKOJibHHKOB DO 6HOJIOrHH. 2020-21 yq. ro)J.. 9 KJlaCC 

liHOJIOriDI "lJEJIOBEKA BapuauT 1 

3Manue 1. AuaTOMHH 'leJIOBeKa (8 6annos) 

1.1. HaJOBHTC 3TH KOCTH H OTMCTLTC, K K8KHM OT~CJJ3M CKeJICTa OHH OTHOCHTCH. TaKJKe 

0003H3lJLTC, HBJJHIOTCH JIH 3TII KOCTH napHLIMit HJIH nenapnLIMH. 

060JH8'1CHHC 

A 

E 

B 

HaJoanne 

(no 1 6an:ny) 

0TACJI CKCJICTa 

(no 0.5 6an:na) 

JJapnaH/nenapnaH 

(no 0.5 6aJIJJa) 

1.2 KocTn A n B o6paJyiOT no,li.BH~HLJe coqJJcuennH c ~pyrnMH KOCTIIMH BlpOeJioro 

'leJIOBeKa. HaJosuTe 3TH KOCTH: -
KocTb A <jlopMHpyer no):{BHII<Hoe colfneHeHH.e c KOCTbJO (KOCT.!IMH): ~{}\A.O'\\uu.<.o.. (1 6ann) 

KocTb B <jlopMHpyer no~BHII<Hoe co<meHeHHe c KOCTbJO (~):~~ann) j 
u. )u.~ 

3all,auue 2. KJICTolJHaH 6uonoruH. (5 6aJIJIOB) 

2.1. KaKOH MCTOIJ. MHKpOCKOUHH OLIJJ IICUOJJL30B3H ,IJ,JJH UOJJY'ICHHH 3TH.X H300p8'1KCHHH? 

1 
2.2. HaJOBHTC CTpyKTyphl, lt300p8'1KCIHILIC 118 MHKpOIJIOTOrpa!JlnHX, H COOTIICCUTC HX C 

IJIYHKIJ,UHMH, KOTOpl.le OHH BLIDOJJHHIOT B KJICTKC (4 6anna, no 0.5 6annoB Ja IIOJHIVUO) 

tl>yHKIJ,HH Ha3B3HHC liytma ua 

CTPYKTYPLI pucyuKe 

CopTHpOBKa BHYTPHKJieTOLfHbiX MeM6paH ~~~---~-- \? + 
CHa61J<eHHe KneTKH 3Hepmeii s su~e MoneKyn AT(]> 

-f- 1\. -+ ..Ltu..nJntnu A."" 11t. 

XpaneHne r eneTHLfecKoi:f HHIJlopMau.KH lS 

+ -f ~I.U> b 
EuocHHTeJ aMHHOJUJCJIOTHblX 11erro•!eK 6enKa <.:)' 

( J ~ru ~ Wli.R.. ~ + 
"' 



Ja,uaUHe 3. ruCTOJIOrHfl, (7 6aJIJIOB) 

H3.30BHTe TKaHH A- r . ,ll;nSI TKaHeli A, 6 1-1 B c-rperrKoli Ha pHC)'HKe OTMeThTe, B KaKHx OT.[\enax 

KOCH! OHH MOryr HaxO.[\HTbCH. 

A 

r 

TtcaHL Ha3oaune 

A 

B 

r 


