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3a.[laHHSI npaKTH'IJecKoro rypa perHoHaJILHoro 3Tana XXXVII BcepoccHitcKOH 

OiiHMDH3,llLI WKOJILHHKOB DO 6HOJIOrHH. 2020-21 yq. ro,ll. 9 KJI3CC 

BapHaHT 1 liHOJIOriDI H CHCTEMATHKA PACTEHHH 
~oporHey~aCTHHKHOnHMDH:a~~~~~~~~~~~~~~~~--------,, 

.~it!~~~~o,o.ce~.ii!ACII1~1i'Oe KOI1eHO) 

.~~rft.-.,- 3aP,O.AbJweBI~OI,KOJ)elUOK 

~ll•\\.~~l-:.!:l.JM?-:b~r CeMnl;\onn. 
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A TenepL OTBeTLTe, DOlKanyiicTa, Ha BODpOCLJ 06 H306p~eHHOM pacTeHHH H ero CTpyJcrYpax, 
pe3yJJLTaT 3acl»u~<:cupy11Te B 6nauKe AJJH OTBeTOB. 

Pa3AeJJ I. Bbt6epume u onwembme ua 6JlaHt<e OllJI omsemoB oouu npaBU/lbHbiU omBem UJ 4 
npei>Ro;nceHHbiX. 5 6(1JlJl06. 

2. )J;uarpaMMa U.BeTKa 

3. Tun nnoAa 

4. MenMopcpH30BaHHI:.tii 
nOA3eMHbiH no6er 

5. Tun ceMSIH 

6. Y :noro pacrenu.11 'IHCJIO 
ycTbHU. B HH)I(Heii 
3nH,I\epMe JIHCTa- 200 Ha 
MM2' B sepxueii -1 00 Ha 
MM2

. CKOJibKO YCTbHU. 
cyMMapHO 6yAeT 
npHXOAHTCSI Ha 1 CM2 

JIHCTOBOH nnaCTHHKH 

7. <l>yHKJJ.HSI 
3H,I\OCHM6HOHTOB B 
KJieTKax KJiy6eHJ>Ka 

8. CKOJibKO 
3HAOCHM6HOHTOB, 
HMeiO~HX pa3Mep 3 MKM 
«B AJIHHy», reopeTH'ieCKH 
MO)I(eT noMeCTHTbCSI B 
0,1\HOH ccpepH'IeCKOH 
KJieTKe KOpHSI AHaMeTpOM 
30 MKM. 

• 

@ jll(sYlcs)T(lo)Ill 
6) jll{s)n1,2,(2)T(lo)Ill 
s) illcstfh.2,(2)Tc9),lrrl 
r) ~llcs~l,2,(2)T(9),1II(2) 

• • 

B.............-

a) CTpyqoK; 6) 0AHOJIHCTOBKa; s) Kopo6o'IKa@no6. 

a) KopneBI·UI.~e; 6) Kny6eHb~. ~):KayAeKc;§TcyYCTByeT 

3HAOCnEPMAilbllble nEPIICnEPMAllbHbiE 3HAOnEPI'IcnEPMAJibHblE 3M&PI'IOHAJibHbiE 

a) 300; 
(§)'· 3000; 
~ 30000; 
~ 300000. 

lfa))sOCCTaHOBJieHHe MOJieKynSipHOro a30Ta B03,ll,yxa; 
W Cua6)1(eHue KJieTKH pacreuuii 3Heprueii; 

B) Peanu3ali.HSI TeMHOBoii cpa3bi cpoTocuure3a; 
r) Ycuneuue scacbiBaiOw,eii cunbi KOpHSI. 

a) 

~ 
1; 
10; 
100; 

r) 1000. 
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9. K KaKoMy ceMei:icTBy 

OTHOCHTC.!I :no paCTeHHe? 

a) KpecTO~BeTHMe; 

fy6o~BeTHbre; 
Eo6oBbre; 

MaKOBbte. 

1 0. Y paCTeHHH 3TOfO CeMeHCTBa 'faCTO B CeMeHaX H3XO,ltJITC.!I HenpOTCHHOreHHbie aMMHOKHCIIOTbl, OlfeHI> 

noxoxme Hare, KOTOpbte HY)KH£>1 )KMBOTHI>IM Will cMHTe3a Hx 6enKOB. HanpHMep, 

OKCanHJI)l;HaMHHOnponHOHOBa.!l KHCJIOT3 (Q,nAll), KOTOpa.!l HanOMHHaeT rnyraMaT (rnyraMHHOBYJO KHCJIOry). 

3alfeM 3TO ~HO paCTeHmo? 

a) ,lV!ll 3aW:HTbl OT noe,D;aHIDI 

~OHCYMCHTaMH 1 nopli,D;Ka; 

~II.!I annenonaTH'fecKMx 

B3aHMOOT6HOWeHHH C 

KOHKypeHT3MH; 

B) )];Jill <}loTOCHHTe3a; 

r) ,lV!SI ll0Jib3bl lfeJIOBeKy. 
rJlyTQM...,HOBQA KloiiCilOTQ OKCOJlKnA"'~"'Hnpa...o~ 

K"'CilOTQ (O,QATI) 

Pa3~eJJ n. Bbl6epume u OmMembme HQ 6naHKe OllJl om6emo8 6Ce npaBunbHble om6embl U3 5 

1. JlHCTb.!l cepe,D;HHHOH 

<}lopMar.vm: 

2. JlHCTbll sepXOBOH 

<}lopMa~HH: 

3. JlHCTbll HH30BOH 

<}lopMa~HH: 

4. llpH3H3KH 

3H3TOMHlfeCKOro CTpOeHHSI 

IIHCTOBOH nnaCTHHKH, 

npe,D;CT3BJICHHOM Ha 

pHCYHKe: 

5. Oco6eHHOCTH 

opraHH33~H npOBO,ltJIIl.leH 

CHCTeMblnpe,D;CTaBJleHHOfO 

yqacTKa no6era: 

6. KopHH: 

npeono;nceHHbtx. 10 6QJlnoB. 
a) HenapHonepMCTopaccelfeHHbie; 

.22.. HenapHonepHCTOpa3.n;enbHI>Ie; 

~llapHonepHCTOpa3,D;CllbHble; 
r) J.1Me10T npHIIHCTHHKH: 

~) 0TCyrCTBYIOT. . 

a) Ilpe,D;CTaBJlCHLI nolfelfH&IMH lfeLIIySIMH; 

6) Ilpe,D;CTaBJieHbl 6paKTe.!IMH, B na3yxax KOTOpLIX paCOOJlO)KCHbl ~BeTKH; 

B) Ilpe,D;CT3BJleHbl npHCO~BeTHblM JlHCTOM; 

~ ~MCIOT ~eJibHYJO ((fiJlaCTHHKy»; 

~OfcyrcTByJOT. 

Ilpe,D;CT3BIIeHLI lfeWySIMH KOpHeBHil.le; 

Ilpe,D;CTaBlleHbl 6paKTeRMH, B HH)KHeH "13CTH no6era; 

Ilpe,D;CTaBJieH&I JIHCTOBbiM BJiaranHil.leM; 

r) J.1Me10T ~eJlbHYJO «IJn3CTHHKY»; 

~) 0TCYTCTB}'IOT. 

JlHCT H30nanHC3~HbiH; 

})3nH,D;epMa o6pa3yeT BOJIOCKH; 

)'lJ )KHJlKe npHCYTCTBYJO 31leMeHTbl MeXaHH'!eCKOH TK3HH; 

{i5J KYTMKyna MHorocnoi:iHa.!l; 

~ Y ~bH~a pacnono)KeHLI c o6o11x CTopoH JIHCTa; 

IlpOB.O,ltJIW.He llYlfKH 3aKpb1Tble; 

B no3~Hei:i BTOPMlfHOH KCMJieMe 6onbLIIe KpynHI>IX cocy.n;os; 

TMn opraHH3a~MH npoBOA.!Imei:i CHCTeMhl KOJII>~eaoi1; 
r) XapaKTepHa pHTMHlfecKall aKTHBHOCTI> KaM6Hll; 

~ BropH'lHall <}lno3Ma nonHOCTLIO o.n;pesecHesaeT. 

EoKOBLie; 

llpH~aTOlfHbie; 
· fnaBHbiH; 

r) KoHTpaKTHIIbHbiH; 

A) IlHeBMaro<}lopi>r. 
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7. llno,A&I: 

8. 3KonorH'iecKaJI rpynna: 

9. )I(H3HeHHax <!JopMa: 

(B nOHHMaHHH K. 
PayHKHepa H HT. 
CepJ~6pSIKOBa). 

10. KaKHe H3 

npe.ll.JIO)KCHHblX paCTCHHH 

OTHOCJITCJI K TOMY )KC 

CCMCHCTBy? 

a) CyxHe; 

Co'IH&Ie; 

BcKpbiBaiOW.HecSI; 

MHoroceMJIHH&Ie; 

' 06pa30BaHbl O,AHHM llJIO,AOJlHCTHKOM. 

(a}) f'enuo<IJHTLJ; 

'-6f Kcepo<!JHTDI; 

a) CKnepo<IJHT&T; 

r) CyKKyneHT&I; 

.A) Cu.HocpHTbl. 

a) Tepo<IJHT; 

(6})'eMHKpHnTOcpHT; 

'B) Ha3eMH&Ie nomn<apnw·iecKHe Tpaabl; 

· ~ XaMecpHT; 

~llonyKycTapHHK. 

a) KanycTa; 

RcuoTKa; 

HCTOreJI; 

ep6JilO)KbJI KOniO'IKa; 

ApaxHc. . 

Pa30t!Jl Ill 3aoa'la. Pewume 3aOa'ly u 3anuwume 3Ha'leHUJI 6 nucm om6emo6. 5 0(1JlJl06. 
llpH OObiJlCHHH IJ,BeTKa 3TOrO paCTeHH.sl Ha pbinbiJ,C neCTHKa nonano ,ACC.siTb OblJibiJ,CBblX 3epeH ,AaHHOrQ BH.Aa. 

llpH 3TOM 20% llbJJlbi.I,CBblX 3epeH OKa3MHCb HCCOBMCCTHMhl C reHOTHllOM 3TOrO paCTeHHSI . 

2 
3 
4 
5 

KaKOe MRKCHMaJlbHOe KOJIH'ICCTBO JIHU,CKJleTOK B CCM$13a'iaTKaX 3aB.si3H 3TOrO paCTeHHJI MO)KCT CTaTb 

3HrOTaMH B pe3yJlbTaTe ,ABOHHOrO OnJIO,AOTBOpeHH.sl? .- s 
CKOJlbKO cnepMHeB OKR)KeTC.sl B ceMx3a'laTKax? .j . 
CKOJlbKO CCM'I,AOJICH 6y,AeT y BCCX 3apO,AblWeH? 2.. 
CKO!lbKO )KH3Hecnoco6HbiX ceM'IH oKa)KeTC'I e npe.Aenax O.AHOro nno,Aa? J 
CKO!IbKO nno,Aoe o6pa:1yeT IJ,Berox? 1 _,...., 

)l{erraeM ycrrexa! ! ! 
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Hroro 6annos: 

liJIAHK AJU1 OTBETOB 
ua 3a,r:(aHHB npaKTH'IecKoro -rypa peruouaJJbuoro JTana XXXVII BcepoccuiicKoii 

OJJHMnna,nbr mKOJJbHHK08 no 6noJJoruu. 2020-21 Y'~· ro,n. 

liHOJIOriUI H CHCTEMATHKA PACTEHHil: 9 KJJacc. BapuauT 1 

Pa3,neJJ I (5 6aJJJJ08) 
BaM npeJUIO)I(eHo 10 3MaHHH c BI>I6opoM OAHOro npasHni>Horo OTBeTa H3 'leTI>Ipex. ITpocTaBI>Te KpeCT (X) B 

R'leHKe, COOTBeTCTBYIO~eH 6yKBeHHOMY 0603Ha'leHHIO sapHaHTa OTBeTa, KOTOphiH Bhl C'IHTaere HaH6onee 

npaBI.fJlbHhlM, TO'IHhiM. 

HoMep 3a,nauus 

1 2 3 4 5 6 7 8 9 10 

a X ~ !-

= 6 ~ X X X ea 

~ 8 f I g ~ ea = r :& X . ' 

P83,neJJ II (10 6aJJJJ08) 
BaM npeAJIO)f(eHo 10 3aAaHHH c BI>I6opoM Bcex npaBHJibHbiX OTBeTOB H3 nRTH. IIpocTaB&Te KpecTbi (X) B 

R'leHKax, COOTBeTCTBYIO~HX 6YKBeHHbiM 0603Ha'leHHRM BapHaHTOB OTBeTOB, KOTOpbie BDI C'IHTaeTe 

npaBHJlbHblMH. 5 
HoMep 3a,naunH 

1 2 3 4 5 6 7 8 9 10 

t a , ~ , 
~ 

= 6 tl I I~ )_{ X ~ X , 13( !-
Q ;< IX !- 8 ~ ~ ~ ~ 

, 
I 

= ea 
~ ~ ~ ll9. = r ~ ~ f c. 

ea 
~ X X = .n g • 

ru ~~5 0~ OJ C' 1 rf) (j) v 0 [ Pa3,neJJ m (5 6aJJJJ08) I 
BaM npe)UIO)f{eHa OAHa 3Ma .. m. Bn11wure nonyqeuuDie BaMH 3Hal.feHHR s Rl.feHKH, cooTBeTCTBYJOII{He uoMepaM 

sonpocos. 

HoMep 
1 2 3 4 5 8onpoca 

3na'leHue s s 2. 3 j_t 



3a,uaunH npaKTH'IecKoro -rypa peruouaJibuoro :nana XXXVII BcepoccuiicKoii 

OJIHMDH8,Ubl WKOJibHHKOB no 6HOJIOrHH. 2020-21 yq, ro,u. 9 KJI8CC 

300JIOriDI JiECII03BOHOqHbiX BapnaHT 1 

H3yqEHHE CfPOEHIDI POTOBOrO AlliiAPATA KJIEJ:nA 

XO,[.( PAiiOThl 

1. BHHMaTeJILHO npo'lHTa'HTe onHcaHHe porosoro annapaTa KJiema 

(IlpHJIO)I(eHHe 1) H paCCMOTpHTe pHCYHKH (IIpHJIO)I(eHHe 2). 
2. BnmOJIHHTe 3a,z:(aHIDI 1 - 6. 

0TBeTLI 3allHliiHTe B nycT:biX CTpOKax HJIH B Ta6JIHI~ax B Ka:>K,llOM 3a,z:(aHHH. 

3A,MHIDI 
3a,gauue 1. YcTaHOBHTe cHcTeMaTH'lecKoe nono:>KeHHe o61>ercra. 

BnHliiHTe Ha3BaHH.H mna H KJiacca, K KOTOpbiM OTHOCHTC.H KJieii(. 

3o Ka31Cooe 6epnoe Ha:J60Hue no-pyccKu- 0,5 6tlJlJlo, no JlOmbmu -1 60llll 
(6cezo 2 6tulllo): 

3a.llaune 2. Onpe,D;emne, Kame qaCTH porosoro annapaTa o6o3Ha'leHbl ~H<l>paMH (1 -
6) Ha pHCYHKax Ji H B. BnHmHTe B Ta6JIH~Y 6YKBeHHDie KOAhl qacTeH porosoro 

annapaTa (0,5 OllllllO 30 K031COoe o6o3HO'Ienue, Bcezo 3 OOJlllo) 

IJ.ucJiposLie o6oJuaqeuuH 

qBCTH POTOBOro annapaTa (KO.ll) 

)J{ - nani>nhl 

3 - <l>YTIDIPbi xeJIH~ep 
M - BOpOTHH'lOK 

1 2 3 4 

M K >K 3 

K - xerrH~epLI 

JI - noposDie norr.H 

M-rnnocroM 

5 6 

V\ 1\ 

3a.ll3HHe 3. Onpe,D;eJIHTe, C KaKOH CTOpOHhl (cnHHHOH HJIH 6piOliiHOH) H306pa)l(eH 

porosoii annapaT KJiema Ha pHcyHKax E H B. 
IlocTaBI>Te 3Ha'lKH « +» B COOTBeTCTByiOII(HX .H'leHKax Ta6JIH~hl (2 6llllll0) 

Bu,g CO CDHHHOH CTOpOHbl BH.ll C 6piOWHOH CTODOHbl 

PncyuoK li + 
PucyuoKB + 



3a.llaHHe 4. Ha pHcyHKax E H B H3o6pa)l(eH poTosoH: annapaT o,n:HoH: H TOH )l(e 
oco6H. YcTaHOBHTe, npHHa,n.Jie)I(HT JIH 3TOT poTosoH: arrrrapaT caMU:Y HJIH )f(e caMKe 
KJie~a. llocTaBI:.Te «+» B COOTBeTCTB)'IO~eif $1~eii:Ke Ta6JIHu:I:.I ............. . (J OOJIJI) 

PoTosou annapaT caMu:a PoTosou annapaT caMKH 

+ 
3allaHHe 5. Ha pHcyHKax r, ,[( H E npe,n:cTaBJieHhl cxeMhl nonepe~HI:.IX cpe30B 
porosoro annapaTa KJie~a. Ha pHCYHKax E H B JIHHHjJMH o6o3Ha'!eHhl HeCKOJII:.KO 
ypOBHeH (a- 0), Ha KOTOpi:.IX MOrJIH 6I:.ITI:. CJJ;eJlaHhl TaKHe cpe3I:.I. 
YcTaHOBHTe no pHCYHKaM, Ha KaKOM ypoBHe c,n:eJiaH Ka)I(JJ;I:.IH H3 cpe30B. 
IlocTaBI:!Te 3Ha~KH «+» B COOTBeTCTB)'IO~HX $1'leHKaX Ta6JIHU:I:.I. 

(2 6a!llla Ja Ka:HCObtii cpe:J, Bcezo 6 OaJlll06) 

Yposenb a Yposenb 6 Yposenb 6 YposeHbZ Yposenb t) 

Cpe3 Ha pucyHKe r i ·. -f-. . 
! 

Cpe3 mi pHCYHKe ,ll; + 
Cpe3 aa pHcya~ee E + 
3aJ!aHHe 6. Onpe,n:enHTe, KaKHe qacrn poTosoro annapaTa .o6o3Ha~eHbi U:H!l>paMH 
(7 -18) Ha cxeMax nonepe~HDIX cpe3oB (pHCYHKH r, ,[(,E). 
BnHlliHTe B Ta6nmzy 6YKBeHHI:.Ie KO.D:hl qacTeH: pOTosoro annapaTa. 
BHHMaHHe! HeKOTOphle 6)'KBeHHI:.Ie KOJJ;bl MOryT HCITOJII:.30BaTI:.C$1 B Ta6JlHU:e 
nosropHo ( ecnH o,n:HH H Te )l(e CTPYKTYPhl o6o3Ha~eHhl Ha ,n:syx HJIH Tpex cpe3ax), 
a HeKOTOphle 6)'KBeHHI:.Ie KO,LJ:I:.I MOrYT OCTaTI:.C$1 HeHCllOJII:.30BaHHI:.IMH ( eCJIH 
COOTBeTCTB)'IO~He CTpyK'I)'pi:.I Ha cpe3ax He o603Ha'!eHI:.I). 

(0,5 oaJlna 3a Ka:»eooe o6o3Hallenue, 6cezo 6 OaJlll06) 

.QHtiJpOBbiC 7 
0603H3'1CHH.H 
'laCTH pOTOBOro K annapaTa (KOA) 

EyKBeHHI:.Ie Ko,n:DI: 

)J{ - llaJII:.llbl 
3 - 4>YTJijiPI:.I xenuu:ep 
11- BOpOTH~OK 
K - xemru:epi:.I 
JI- nopOBI:.Ie fiOJijl 

8 9 10 

p n c 
11 12 13 14 ·15 16 17 

)/:: 3 H M K IY * 
M - rHnocToM 
H- nu~eB3jl 6opo3JJ;Ka 
0 - pOTOBajJ llOJIOCTI:. 

3 

Il- npOTOKH CJllOHHhlX )l(eJle3 
P-moTKa 
C- MycKymnypa rJlOTKH 

18 

0 

2 



JIHCT OTBETOB 
ua Ja.z:.aHHR nparcrHqecKoro T)'pa perHouaJILHoro :nana XXXVII BcepoccHiicKoii 

OJIHMDHR.Z:.LI WKOJILHHKOB no 6HonorHH. 2020-21 yq. ro.z.. 9 KJiacc 

300JIOriDI liECII03BOHOq}fl,IX BapHaHT 1 

H3Y'IEHHE CTPOEHIDI POTOBOrO AIDIAPATA KJIEID;A 

3a.z.auHe 1. 3a Ka31COoe Bepnoe na36anue no-pyccKu- 0,5 6anna, 
na nambiHU- 1 6ann 

(Bcezo 2 6anna): 

-+ K.Jiacc (/(&fNlp~ -+ _L_ 
3anauHe 2. (0,5 oQJIJla Ja Ka31COoe o6o3Ha~tenue, 6cezo 3 oQJIJla) 
I.lHcj}pOBLie 0003HaqeHHJI 1 2 3 4 5 6 
qaCTH pOTOBOf'O annapaTa (KOA) M-t K-i % 3-t- 1-1.--\ 1\-t 
3 a.z:.auHe 3TI . 6 OCTaBLTe «+» B COOTBeTCTBYJOII(MX .sitieMKax Ta JIMI.{bl (2 6 aJIJlQ 

BHA CO CDHHHOii CTOpOHbl BH.z:. c 6prowuoii cropoHLI 
PucyuoK li + 2. 
PucyuoKB + 
3 3J13HHe 4TI 6 OCTaBLTe «+» B COOTBeTCTBYIOII(eH .s~qeHKe Ta JIHU,bl (1 6ann) 
PoToaoii annapaT caMua PoToaoii annapaT caMKH 

+ 1 ---
3anauue 5. ilOCTaBLTe «+» B COOTBeTCTBYlQI.IJ;HX .sitieih<.ax Ta6JIHIJ,bl. 

(2 6anna Ja Ka31CObtii cpeJ, Bcezo 6 6annoB) 
Ypooenb a Ypooenb 6 Ypooenb 6 Yposenbz Yposenbd 

Cpe3 Ha pucyuKe r +· 
Cpe3 ua pucyuKe .ll: + ' 

CpeJ ua pucyuKe E + 
3aJ.{auue 6. BmmrnTe B ra6mnzy 6YJ<BeHHLie KO.IUJ. 

(0,5 6anna 3a Ka31COoe o6o3Ha~tenue, 6cezo 6 6ann 06) 

IJ;H~pOBble 7 8 9 10 11 12 13 14 15 16 17 18 
o6oJuaqeuuJI 
qaCTH poTOBOrO k p n c * 3 H M ~ 3 * 0 annapaTa (KOA) 

-+ 5 



~ q- ~rlp-HJIO~CHHC 1 

OITHCAHHE POTOBOrO AllllAPATA KJIEIQA 

Xo6oTOK KJiew.a BKJIJO'IaeT x~JJHI.\ephl H ne,AHnanhnhi, BH.AOH3MeHeHHbie H 

06'be,AHHeHHbie B KOJJIOW.e-COCYW.HH pOTOBOH annapaT. 

0CHOB8HHe X060TKa npe,ACTaBmleT C060H BOpOTHH'IOK - XHTHHOBYJO nJJaCTHHKY B BH,Ae 

KOllbl.\a. CHH3y BOpOTHH'IOK B cpe,AHeH qacnt npo,AOJJ>KaeTC.!I snepe.A B BH,Ae ,AJJHHHOfO )'3KOfO 

KOmow.ero BblpOCTa - nmOCTOMa, pa3,AeJJeHHOfO npO,AOJJbHOH 6op03,AOH Ha ,ABe nOJJOBHHbl. Y 
C8MI.\8 rHnOCTOM yca>KeH C 6p10IIIHOtt CTOpOHbl llieCTbiO-CeMbiO nonepe'IHblMH p.II,A8MH 3y61.\0B, 

H3 HHX 60KOBbie 3y6uhi B cpe)J.HeH •IaCTH nmOCTOMa C8Mbie KpynHbie. KOHI.\bl 3y6uOB 

HanpasneHbl Ha3a.A, 6naro,Aap.11 '!eMy KJiew. KpenKo )J.ep>KHTC.II npH BHe,ApeHHH xo6oTKa B ·KO>KY 

npOKOpMHTeJJ.II (>KHBOTHOrO, Ha KOTOpOM OH nHTaeTC.II). Y C8MKH rHnOCTOM B rJOJJTOpa pa3a 

)J.JIHHHee, '!eM y CaMua, 6onee Y3KHH H yca>KeH MHOrO'IHCJJeHHblMH MeJJKHMH 3y61.\8MH, . 

pacnono>KeHHbiMH s TPH npo.D.OJJbHbiX pH.D.a c Ka>K.D.OH CTOpOHbl OT cpe.D.HHHOH npo)J.OJibHOH 

6op03,AbJ. Co CrJHHHOH CTOpOHbJ ~a OCHOBaHHH X060TKa C8MKH BH,AHbl TaK Ha3biBaeMbie 

nOpOBLJe noJJ.R rpyrneBH,AHOH <P.opMbl. TIOpbi, pacnOJJO:>KeHHLie Ha 3THX nOJJ.IIX, .RBJJ.RIOTC.II 

'IYBCTBHTeJibHbiMH CTpyKT)'p8MH. 

no 6oKaM BOpOTHW·IKa cpepe,AH npHKpenJJ.IIIOTC.st naJJL[Jbl. OanbnbJ - lliHpOKHe 

npH,AaTKH, HMeiOtnHe CJJerKa BOrHyrYJO BHyrpeHHIOIO (o6paW.eHHYJO K cpe,AHeH JJHHHH rena) 

nosepxHoCTb. TaKa.ll <PopMa noMorae-r naJJbnaM, KOr,Aa OHH cno:>KeHbi, nnOTHO o6xsaThiBaTb c 

60KOB KOmOW.HA annapaT. fianbpa COCTOHT H3 'leTblpex qneHHKOB. 8 OCHOBaHHH HaxO,AHTC.!I 

Y3KHH H KOpOTKHH nepBbJH 'IJJeHHK, no)J.BH:>KHO CO'IneHeHHbiH CO. BTOpl>lM • .IJ:sa cneJJ.YJOW.HX 

qneHHKa, C8MbJe ,AnlfHHble H lliiipOKHe, COe,AifH.IIIOTC.II .Apyr C .ApyroM HerJO)J.BH:>KHO. lleTBePTbiH 

'IJJeHHK Kpai:fHe Man, npHKpenJJeH B HMKe Ha 6p10lliHOH nosepxHOCTH TpeTbefO 'IJJeHHKa H 
\ 

He3aMeTeH CO CrJHHHOH CTOpOH(,J. 8 cnOKOHHOM COCTO.!IHHH KJieJ.Lt JJ.ep:>KHT nan&nbi npiDKaTbiMH 

K X060TKy. TipH COC8HHH KpOBH OHH OTrH6aJOTCll B CTOpOHbJ rJO,A np.SIMbJM yrnoM H ,A810T 

B03MO:>KHOCTb cocyw.eMy annapa-ry KaK MO:>KHO rny6:>Ke BHe,Ap.!IThC.II B KO:>KY npOKOpMHTeJI.II. 

BopoTHH'IOK c rHnOCTOMOM H nanLnaMH coOTBeTcTsyeT ne,AHnanbnaM .ApyrHx xeJml.\epoBbiX. 

CnHHHoi1 Kpai1 sopoTHHtH<a BhiT.IIHYT snepe.A H o6pa3yeT napHI>Ie KOpOTKHe (B.ABOe 

KOpoqe rHnOCTOMa) npH,AaTKH, KOTOpbie CBOHMH 6oKOBbiMH Kpa.IIMH 3arH6aJOTC.!I BHH3, Ha 

6p10lliHYJO CTOpoHy, H o6pa3YJOT )J.Ba Tpy6'1aTbiX <l>YTJJ.Rpa. 8 4>yrn.11pax HaxO,ASITC.!I xenHuepbi, 

KOTOpi>Ie MOfYT CB060,AHO ,ABHraTLC$1 BHyTp.H <l>YTJJ.IIpOB. XeJJHI.\epa COCTOHT H3 ,AByx 'IJJeHHKOB. 

TiepBblH (OCHOBHOH) B,AaeTC.!I .rny6oKO B TellO KJieJ.Lta; npH riOMOW.H cneuHaJJbHbJX Mblllii.\ OH 

MO>KeT BT.IIrHB8TbC.II BHyTpb H:1JH, Ha060pOT, Bbi,ABHr8TbC.II Hapy:>Ky. 8TOpOH qneHHK (naneu) 

xenHuepbi KopoTKHH, 3aocTpeHHbiH, H30rHYT s6oK. Ha HapY:>KHOM Kpae nanel.\ xenHuepbr Hect!T 

HeCKOJibKO KpynHbiX OCTpbiX 3y61.\0B, HanpasneHHblX H83a,A. TipH Bbl,ABHr8HHH xenHI.\ep nanel.\ 

MO:>KeT OTrH6aTLC.II B CTOpOHy - 3TO npOHCXOJJ.HT npH npHC8CbiBaHHH KJieW.a K npOKOpMHTeJIIO. 

Porosa.~~ nonocTb 3aKJIJO'IeHa Me>K.Ay cpyrn.11paMH xeJJHI.\ep H rHiiocroMOM. fHnocroM 

HMeeT Ha BHyrpeHHeH noBepXHOCT!-f riHW.eByJO 6op03,AK)'. Y OCHOB8HH.II cf>yTJJ.SipOB XeJJHI.\ep 

rHnOCTOM CpacTaeTC.SI C HHMH, 11 pOTOBM nonOCTb nonHOCTbiO 38MbiKaeTC.II If npeBp8W.8eTC.SI B 

ynnow.eHHYJO Tpy6Ky, KyJJ.a OTKpb!BaeTCSI pOTOBOe OTBepCTHe. 0HO ~e,AeT B cocarenbHYIO rJJOTK)'. 

TipHMepHO Ha 3TOM :>Ke ypOBHe B X060TOK Blla,AaiOT npOTOKH napHbiX CniOHHbiX :>KeJJe3. 

OpHCbiCbiBa.IICb K npoKOpMHTeJJIO, Knew. pa3pe3aeT ero KO:>KY c noMOW.biO naJJ&I.\eB 

XeJJHI.\ep, BblJI.BHHyTbiX BnepeJJ., H BBOJI.HT B o6pa30B8BlliYJOC.II paHKY rHnOCTOM H <l>YTJJ.Sipbl 

xemtl.\ep. 3y6uLI nmocroMa H 3arHyTbie s6oK naJJbl.\bl xenHuep no3BOJJ.IIIOT KJiew.y npo'IHO 

y.Aep>KHBaT&CR B KO:>Ke. KposococyJ.LtHe KJieW.H - nepeHOC'IHKH onacH&IX sHpycHbiX H 

6aKTepHanhHbiX HHcf>eKuH)';{ l.leJJOBeKa H :>KHBOTHblX. 

3 
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CrpoenHe KJJema: 
A - BHeiiiHHM BH,Il. JKHBOTHoro; 1>, B - porosoii arrrrapaT; 

r, )];, E - rrorrepeqHhie cpe3bi porosoro arrrrapaTa. 
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3a.uauuSI npaKTH'lecKoro TYPa peruonaJILnoro :nana XXXVII BcepoccuilcKoil 

OJIHMDHa,Ubl WKOJibHHKOB DO 6HOJIOrHH. 2020-21 y'l. ro,U. 9 KJiaCC 

liHOJIOfiDIIIEJIOBEKA BapuanT 1 

3a.z.anue 1. AnaTOMHSI 'leJIOBeKa (8 6aJIJIOB) 

l13yqeHHeM KOCTei% JaHHMaeTCH pa3.Qen aHaTOMHH, Ha3hiBaeM&IH ocreonorHR. Ha pHcynKe HH)Ke 

BaM DOKa3aHhl H306pa)KeHHSI HeKOTOpblX KOCTeH qenoseKa. 

A 

B 

1.1. Ha30BHTe 3TH KOCTH H OTMeTbTe, K K8KHM OT.QeJI8M CKeJieTa OHH OTHOCSITCSI. TaiOKe 

o603H3'1bTe, HBJIHIOTCH JIH 3TH KOCTH napH-biMH HJIH uenapHbiMH. 

06oJuaqenue 
Ha3Banue 0T.QeJI CKeJieTa llapnaH/nenapnaH 

(no 1 6aJIJIY) (no 0.5 6aJIJia) (no 0.5 6aJIJia) 

A 2- ? 7 
~ , 

I> J/T Q;~bQ}._ --- Jfl01 - HuiO{\JULlv t7) 
B 'Jf"~.f)j~HQJ,, j_ ~Nkv!J.t. to~Wf.KOCI~~ . ~ ~) 

1.2 KocTH A u B o6pa3yJOT no.QBIDKHbre co'IJienenuH c .z.pyrHMH KOCTSIMH B3poCJioro 

'leJIOBeKa. Ha30BHTe 3TH KOCTH: 

1 ? ? 
KoCTb A <l>opMHpyeT no.QBIDKHOe coq.neneHHe c KOCT&IO (KOCTSIMH): _ __ , _._. _ ____ (1 6ann) 

fJ(I PJ6DCM.. , 1w;) id-r...L~ 1 6ann) 

' lljLu.p&v.J,_ 
KocT& B <l>opMHpyeT no.QBH)KHOe coqneneHHe c KOCT&IO (KOCTHMH) : 

~ 
~ 



31lJ,\anue 2. Kmrro'luau 6uoJtoruu. (5 6aJIJIOB) 

Hccne.u.osaTen& BbJ,ll.emm H3 TKaHH B KneTKH, nocne qero no.u.rorosun HX AnR H3)"'CHHR 

BHyrpHKnCTO'IH&IX CTPYKTYP· HM 6&mo non)"'eHo HecKon&Ko H306pa:>KeHHH, KOTOp&Je npe.u.cTasneH&I ua 

pucyHKC HH:>Ke. J13o6pa:>KeHHJI 6&I1IH ,ll.Oll011HHTeJlLHO npoKpameHbl B XOAC KOMllblOTCpHOH o6pa60TKH B 

rpacpuqecKoM pe.u.aKTOpe. 

2.1. KaKOH MCTO.zt MHKpOCKODHH 6biJI HCDOJlblOBaH ,ltJIH DOJIY'ICHHH :nux H306pa~eHHH? 

JJ.i-(17vp&HJW...l- ~h~ (1 6ann) -1 
2.2. HuosHTe CTPYKTYPLI, H3o6pa:liCeHHbte ua MHKpoclJoTorpacJJHHX, H cooTuecuTe ax c 

clJYHKUHHMH, KOTOpble OHH BbiDOJIHHIOT B KJleTKe (4 6aJIJia, no 0.5 6aJIJIOB 38 fi03HUHlO) 

<l>yHKUHH Halsauue JiyKsa ua 

CTPYK'fYpbl pucyuKe 

CopTHpOBKa BHyrpHKnen:i'IH&Jx MeM6pau GfJ!tttOv{~bQ/j!lj: 8 + 
Cua6:>KeHHe KneTKH 3HeprHeii s BHAe MOJteKyn A T<I> ~~/UWL~ H· 1-
XpaueuHe reueTHLJecKoii HHcpopMaUHH JLq./11) +- 5 -f 
bHOCHHTC3 8MHHOKHC1IOTHblX uenolJeK 6eJIK8 

Vl<Ji?e.OvU;fl.., -t r + 



3&,1{8HHe 3. ruCTOJJOrHH. (7 6aJJJJOB) 
Ha pHCYHKC 0,/{Ha H3 KOCTeH, C KOTOpbiMH Bbl n03H3KOMHJIHCb B npe)J.bi,Ilyi.U;eM 33,1{3HHH. J11061U1 

KOCTb - CJIO)KHbiJ:t OpraH, nocTpOeHHbiH H3 MHO)KCCTBa p33JIH'iHbiX TKaHeH. B npaBOH 'i3CTH pHCYHKa 

nOK333Hbl MHKpo<i>oTOrpaqJHH fHCTOJIOfH'iCCKHX npenapaTOB TK3HC~, npHcyrCTBYfOI.IJ;HX B KOCTH. 

H330BHTe 3TH TKaHH . .IJ:m1 TKauei1 A, E H B cTpenKoi1 ua pHcyHKe OTMeTr:.Te, s KaKHX OTJJ:enax KOCTH OHH 

MOryT H3XOJI:HTbCH. 

KOCTb TKanu 

Ha3Bauue 

A 

E 

B 

r -
BnnManue! Bee OTBeTbl ueo6xoJJ:HMO BHeCTH B JIIICT OTBETOB! 



I-iToro 6annos: llhnpp 

JIHCT OTBETOB 
Ha JaAaHHH npaKTuqecKoro rypa peruoHaJibHoro :nana XXXVII BcepoccuncKOH 

OJIHMDHBAhl illKOJibHHKOB DO 6HOJIOrHH. 2020"21 yq, rOA. 9 KJIBCC 

BHOJIOBUI qEJIOBEKA BapHaHT 1 

3aAaHHe 1. AHaTOMHSI 'leJIOBeKa (8 6aJIJIOB) 

1.1. Ha30BHTe 3TH KOCTH H OTMeTLTe, K KHKHM OTAeJJaM CKeJieTa OHH OTHOCHTCSI. TaiOKe 

0603HBifLTe, BBJISIJOTCSI JIH 3TH KOCTH napHLIMH HJIH nenapHLIMH. 

06o3HalfeHHe 

A 

B /fl. 

Ha3saune 

(no 1 6anny) 

OT.Aen cKeneTa 

(no 0.5 6anna) 
IlapnaH/uenapuaH 

(no 0.5 6anmt) 

I 
1.2 KoCTH A H B o6pa3yJOT DOABH:IKHLJe coqneuenHH c JJ.pyrnMH KOCTSIMH B3pOCJioro 

lfeJJoBeKa. Ha30BHTe 3TH KOCTH: 

KoCTh A cpopMHpyeT no,ABH)!(HOe coqJieHeHHe c KOCTbiO (KOCT.SIMH) : (1 6ann) 

KoCTb B cf>opMHpyeT no,ABH)!(HOe co'lneueune c KOCTbiO (KOCT.SIMH) : 1flP!Jf?{aJ.) ~ (1 6ann) tj 5_.,--

r}qu#OJ.. . 
3aAaHHe 2. KJJeTOifHaH 6noJiorHH. (5 6anJioB) 

2.1. KaKoii MCTOJJ. MHKpOCKODHH 6LJJI HCII0Jib3088H AJIH DOJiylfeHHH 3THX H306pa:~KeHHH? 

J~fl#()4 MJJ!iftPWJUI,J, (1 6ann) 1 
2.2. Ha30BHTe CTpyKTypLI, H306pa:~KeHHLie Ha MHKpOcj»OTOrpacJmHX1 H COOTHCCHTe HX C @ 

cj»yuK~HHMH1 KOTOpLie OHH BLIDOJIHSIJOT B KJieTKe (4 6aJIJia, no 0.5 6aJIJIOB 38 fl03HI.\HIO) ~s §; 

<l>yHKJ.tHSI Ha388HHe nyKBa ua 

CTPYKTYPLI pHcyuKe 

CoprHpOBKa BHYTPHKJieTO'IHhJX MeM6pau B f-
Cua6)!(eHHe KJICTKH ~ueprHeH B BHJJ.e MoJieKyn ATCI> It -F-
Xpaueune reHeTH'IeCKOH HHcpopMaQHH ·6 -F 

r j 
EnocHHTe3 aMHHOKHCJIOTHblX Qeno'leK 6enKa 



3aA8HHe ~· rnCTOJJOrHH. (7 6aJJJJOB) 

HaJoBHTe TKaHH A-f. ,[J;n~ TKaHei1 A, :S H B CTpenKoH Ha pHcynKe OTMeTbTe, s KaKHX OTAenax 

KOCTH OHH MOryT HaXO)lHTbCSI. 

Ha3Banue 

A 

B 

r 



K 3a,ll8HHIO 2 

A 

B 

r 

llpUlloHcenue (9 KJlacc, Ka6unem qeJlOBeK) 

Kla,llaHmo3 


