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Bcecnbupckaa onumnuaga no 6uonormn 2014-15. Tpetun atan
9 mapTta 2015

10-11 knacc

BpeMFI BbINOJ/IHEHUA 3a4aHMA — 4 Yaca

YacTb 1. 3agaHusa Ha conocTaB/ieHne N N0 PUCYHKaM.
. TkaHu pacTteHwuii. (7 6anio). ConocTtaBbTe TKaHW pacTeHW U NX PYHKUNN.
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PYHKUNN: A. lMposoasLLas
B. MexaHnyeckasi

B. MNMokpoBHas

. Obpa3zoBaTesibHas 2. pnoama A 4. kambuii I 6. pusogepma B

TKAHW: 1.kcunema A B 3. npobka B 5. cknepeHxmma b

Cuctema oueHku: no 1 6. 3a oyHKUMI0. 3a NULLIHNE OTMeYeHHbIe oyHKUMK no 0.5 6anna cHMManocs.
. Koctu. (7 6annoB). Onpegennte, K KaKOMy TUNY OTHOCATCS CrieAytoLume KocTu.

TUMNbI:  A. Tpybuatble KOCTW: 1.«kpectey (B) 4. HagkoneHHuk (B) 6. temeHHas (B)
B. Mnockue 2. nonarku (5) - Pebpo (B) 7. hanaHrv nanbues (A)
B. N'y6uatble 3. nyuyesas (A)

Cuctema oueHkM: no 1 6. 3a KNeTouKy
. FopmoHbI. (12 6annoB) ConocTaBbTe Ha3BaHUE FOPMOHA, Er0 XMMUYECKYH CTPYKTYPY Y MECTO CUHTE3a AHTOH

rOPMOH XUMWYECKWI KNACC

MECTO CUHTESA

AKTI (agpeHOKOpTUKOTPONHbI) b 4 A. Npon3BogHOE aMUHOKUCNOThI
TupokenH A 1 B. benok (nentung)

[mokaroH 65 B. CTepoungHbIii rOpMOH
TectocTepoH B 7 (6)

AnpeHasnimH A 6

Koptnson B 6

. uTtoBNaHaa xenesa

. MapawmntoBugHole xenesbl
. Tmyc

. Fvnodons

. MopxenynoyHasn xenesa

. HagnoyeyHnkn

. FoHagp!

N o 0o~ WON B

Cuctema oLeHku: No 1 6. 3a KNeTouKy.

TecToCcTEPOH — 3a MECTO CUHTE3a «7» UMK «7, 6» — 1 6asin, Apyrie oTBeTbl —

0.

4. W3 yero coctomT? (10 6an10B) K KakoMy Kaccy XMMUYECKUX COeAMHEHNIA OTHOCUTCS BELLLECTBO, COCTaB/SIOLLEE

OCHOBY
A. mega 3 E. nogcosiHeyHoro macna 1 K/TACCbI BEWECTB: 1. J/inunngbl
B. nuenuHoro Bocka 1 XK. naHumpsa pakoobpasHbIxX 3 2. benkn
B. wenka 2 3. ButammHa D 1 3. Yrnesogpl
. nayTuHbl 2 W. ymarun 3
. xnonkoson HUTK 3 K. wepctu 2

CucTtema oLeHku: no 1 6. 3a KNeTouky

5. Uncno membpaH. (9 6annos) ConoctaBbTe KETOYHbIE OpraHesn bl U YNCo X MembpaH. (Cuntaem cnou
MembpaH, OTrpaHMYMBalOLLME BHYTPEHHIOK YacTb OpraHessibl OT €€ OKPY)XEHUS).

OPIrAHENNbI: | A. unctepHsl annapata Nonbgxn 1
B. nnactnabl 3BrneHoBbIX 3

B. nnactugpl BbiCLUNX pacTeHWU 2

. MuTOXOHAPUA 2
O. uentpuonn 0
E. nepokcucomsl 1

YNC/TO MEMBPAH:
0,1,2,3.

. pubocombl 0
3. a4po 2
M. xpomocoma 0

CucTtema oLeHku: no 1 6. 3a KNeTouky
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6. )KM3HeHHble Uunksbl. (14 6annos). ConocTaBbTe CXEMY XMU3HEHHOIO LMKNA, ONUCAHMNE 3TOr0 XM3HEHHOTO LmKNa 1
opraHusM, 7151 KOTOPOTrO XapakTepeH 3TOT LK.
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MEMDB

OPIrAHN3M
Cnuporupa b1
KykyLwikuH neH 1 5
[po3ochuna A 2
CocHa cubupckasa I 3
XnamugomoHaga b 1
YneBa B 4

Mnays '3

CuctemMa oueHku: no 1 6. 3a KETOUKY

A. OpraHu3mbl AUNAOUAHbI, ranonaHbl TO/IbKO rameTbl 2
B. OpraHnambl ransionHsl, AUNI0UAHA TOMbKO 3uroTa 1

B. O6e cTaguu — ransiongHasi u gunnovaHas — npeacTas/ieHbl B paBHOW CTENEHW, XMBYT Kak cCaAMOCTOSTE/IbHbIE

opraHusmebl 4

. O6e cTaguun — ranfionHas U gunsonaHas — npeAcTaBneHbl MHOTOK/IETOYHbIMI hopMami, Ho npeobiagaeT

aunnoungHaa 3

L. O6e cTagumn — ransongHasn n gunaongHas — npeactaBneHbl MHOTOK/IETOYHbIMY dhopMamu, HO NpeobnagaeT

ranaongHas 5

7. ConocTaBbTe BUAbl U X Knaccbl. (10 6an110B)

BAbI:  A. KocTaHka 3 E. Knuscsk 3
B. BogsaHoli ckopnuoH 1 XK. bokonnas 4
B. VikcomoBeblii knewy, 2 3. WuntoBka 1

. Nopéxka 1
[. KapnoBas sowb 4

K. Conbnyra 2

V. BoasiHoi ocnvk 4

KNACCbI: 1. Hacekomble
2. Maykoob6pasHble
3. MHOrOHOXKMN

4. PakoobpasHble

Cuctema oueHku: no 1 6. 3a KNeTouky

8. MapasuT (15 6annos)

Ha pucyHke npeacTaBnieH UK pas3BuTUs NapasuTuyeckoro

yepBss.
1) HasoBuTe BUA, K1acc 1 TN 3TOro napasurta.
Tun Mnockne vepsn 1 6.
Knacc CocanbLykn (Tpemartogpl) 1 6.
Bug Kowaubs AByycTKa, (cnbrpckas AByycTKa,
onucTtopx) 2 6.

2) CooTHecuTe 6YKBbl HA PUCYHKE C HA3BaHUSAMW CTaauii

XN3HEHHOIo uukna:

1. maputa 3. Mupaumawii

5. cnopouucTta

2. MeTauepkapusa | 4. peaus 6. uepkapus

A | b B | I O | E CucTtema OLEHKN:

3 5 4 6 2 nol63aki=606.

3) Kakoe 3ab6o/1eBaHne BbI3bIBAETCA 3TUM NapasnTom?
Onuctopxo3 1 6
4) Kak nsbexarb 3apaxeHuns nm?

3apaxeHue NPoONCXoaUT MeTauepkapysiMu Npu NoegaHnm poibbl

(cem-Ba kapnoBbIx). — 2 6

CnepoBatesibHO, 4151 NPeAynpexXaeHnsl 3apakeHu st XopoLo

npoxapueaTb (NpoBapuBaTh), MpocanvBaTh pbidy (UTOOLI yOUTb
JIMYMHOK); cobogaTb npaBwna pasgesnky pobibbl; He ecTb pbiby
cem-Ba kapnosbIx. (3a Ntobble 2 pa3yMHbIX MPeAI0KEHNS C

o6ocHoBaHueM — 2 6).
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OTBET (30 6annos.)

Cuctema OLEHKM:
MepBas YacTb (Nepsas 1abnvua B 6n1aHke) — Ao 24 6a1nos

9. Ckenet ntuubl. (30 6annos)

Haiigute, kakumun uudpamy 0603Ha4eHbI Ha
pUCyHKe cnegyoLiue CTPYKTYpbl ckeneta:

NpsHKKa TMbnoTap3syc
Knunb BOPOHbS KOCTb
MUrocTub KPbI/IbILLKO
LieBKka BUIOYKA

ONst KOKAO CTPYKTYPbI HANMLIKTE, Kakne
KOCTU cKefleTa No3BOHOYHbLIX ee 06pasyioT.
Kakoe nprcrnoco6uTenibHOe 3HaueHne
WMEIOT 3TN CTPYKTYPbI cKeneTa?

Kakune ewie (kpome nepeymcieHHbIX)
0COBEHHOCTU cKesleTa NTuL, ABNSTCS
NpPUCNoco6aeHNsIMU K UX 06pasy XU3HU?
O6DBACHNTE, B YHEM MMEHHO 3aK/HOYaETCS UX
nosib3a.

3a cooTtBeTcTBUSA OYKB 1 Umdhp no 1 6anny, Bcero 3a nepsblii cTon6ew, — 8 6an10B..
Kakne koctn — no 1 6anny 3a keTouky, BCero 3a BTOpOii cTonbel — 8 6as11oB.
MpucnocobutensHoe 3HavyeHne no 1 6anny, Bcero 3a TpeTuii ctonéeu, — 8 6an10B

BTopas yacTb (BTOpas 1abnuua B 6naHke) — Kakne ele 0Co6eHHOCTM ckeseTa ABNATCA NPUCNOCO6IeHNAMN

Mo 1 6anny 3a AONOSHUTEbHYI0 0COBEHHOCTL ckeneta n 1 6anny 3a Npucnocob. 3HayeHme.

Ho 3a Becb Bonpoc — He 6onee 30 6an/10B (OKPYI/NTb A0 Lenblx).

Crpyktypa | Lud | Kakne kocTu ckeneta Nno3BOHOYHbIX 06pa3ytoT | MNpucnocobuTenbHOe 3HaYeHne
pa

Mpsxka 3 | MSCTbe U 3ansCcTbe CPACTAIOTCS. Onopa Ans MaxXOBbIX KpbIbes

Peayunpytotcs.

Kune 21 | BbIpOCT rpyAvHbI [N KpenaeHns MblLLL-OnycKaTeneii Kpbiibes

MurocTunb 12 | CnuBLUMECS XBOCTOBbIE NO3BOHKM K 6OKOBbIM MNOBEPXHOCTAM MPUKPENSIOTCA OCHOBaHMS
pyneBbIX NepbLEB. YKOPOUEHME XBOCTOBOTO ckefeTa
yBe/MuMBaeT 00LLyH0 KOMMNaKTHOCTb Tena (BakHO
aspoaMHamMnYecKn)

Lieska 17 |nniocHa-npeanocHa B KOHEYHOCTU NOSIBNSIETCA A0O6ABOUHBIN pblyar, nomoraeT
nTule fydile oTTasIkuBaTbCS NPU B3fieTe 1 6eratb nNo
3emne

TuéuoTap- 16  CAMTHan 60MblAR GEpPLOBAs U HEKOTOPLIE Mpucnoco6neHne K nepezBImKeHto no semne (Horu

3yc KOCTI MIPEANMIOCHBI, NP 3TOM MANoBEpLOBas [ABUratoTCsi B 0fiHOI N/IOCKOCTU, HE BpaLLalTCs).
O6neryeHune ckeneta

KOCTb peayLupoBaHa

BopoHbA 24 | (npo)kopakoug, 4acTb NepPBUYHOrO NeYEBOro | [1s NPUKPENIEHUS MbILLL, Kpblia. YAIMHeHne

KOCTb nosica npokopakouga — NpucnocobieHne K nonety

KpbIbILIKO 2 |1 naney kpbina BavKHbIi aapoMHaMUUecKnii opraH, MOXoXwuii Ha
NpeaKpbIIoK camMoneToB, 6€3 HEro HeBO3MOXHbI
HOpMasibHble B3NET U Nocajka nTulbl

Bunouka 25 | Knwouuubl, coeguHEHHbIE NEPeAHMMU KOHLLaMKN | Takas KOHCTPYKLUMS! He NO3BOJISIET KNtouMLaM ABUraTbCst
BOKPYr CBO€I AJ/INHHON OCK, YTO YKpennseT naeyeBon
nosic 1 cMArYaeT TO/TUKM NPU B3Maxax KpblibeB, paboTas
B Ka4yecTBe amopTu3aTopa.




Bcecmbupckas onmmnuaga rno 6ONOMNN 2014-15. TpeTuii (3akntoumnTesnibHbin) atan. 10-11 kn. Ctp.4 u3 8

TIIERT] R e e il i

[pyrne ocobeHHOCTM ckeneTa (Mo 1 6 3a 0co6eHHOCTb 1 1 6 3a NPUCNOCOBUTENBHOE 3HAYEHNE)

Ocob6eHHOCTb cKkesleTa

B yem ee nosnb3a

[eTepouesibHOe CTPOeHME LeiHbIX MO03BOHKOB
(cepnoBmaHble COY/IEHOBAHHbLIE MOBEPXHOCTH),
NOABWXHOCTb MO3BOHKOB OTHOCWUTE/IbHO  Apyr
Apyra B BepTUKa/IbHOM U  TFOPU30HTa/IbHOW
N/I0CKOCTAX

KomneHcauusi HenoABMXHOIO CKesleTa Ty/I0BULLA, BO3MOXHOCTb MEHSITb
MOJIOXEHWE LEHTPa TSHKECTW B nosiete, crmbas v BbINPSMASS LI,
BO3MOXHOCTb C/MIOXHbIX [BVXKEHWIA T0M0BbI NPU YUCTKE OMNEpeHust,
MOCTpOiiKe rHe3aa v T. .

CnnHHas KocTb (CpocLunecs rpyaHble NO3BOHKM),

WckniouaeT nepermbaHve TynoBuLWA BO BPeEMSI MosieTa M No3BosisieT
COXPaHsTb TOPU3OHTA/IbHOE MOSIOXKEHNE

CnoxHbIii KpecTel, (cpacTaHne mexay coboi
MOSICHNYHbIX, KPECTLOBbIX W 4YacTU XBOCTOBbIX
NMO3BOHKOB)

O6ecneuvBaeT HEMNOABWXHOCTb TY/IOBULLHOTO OTAeNa BO Bpewms
noséTa, Co34aeT NPOYHYH0 OMOpPY A5 3aAHUX KOHEYHOCTEN

4 nanbua, TpM o6paleHbl Brepesd, a OAUH
MPOTUBOMNOCTAB/IEH

Takoe CTpoeHue 3agHeil KOHEYHOCTW npugaeT Teny OGONbLUyH
YCTOWYMBOCTbL 1 NMO3BOJISIET LLEMKO OXBaTbIBATb ONOPY

[Monble kocTn

O6neryeHne gns noneta

CTpoeHue uyepena.ToHkMe KOCTU 6e3 LIBOB,
60/bLUIOK 06bEM MO3roBOM MOMOCTH, 60NblLUNE
rnasHuLbl, nosiBnexHve K/toBa, nosnHoe
McYe3HOBEHWE  3yOOB,  C/IOXHbIA  KOCTHbI
MeXaHU3M NoABUXHOIO TBEPA0ro HEGa

O6neryeHne gns noneTta.

BO3MOXHOCTb ~ [I0BO/IbHO  Pa3HOO6pPasHbIX  [ABWXEHWIA  KNioBa,
o6eryatoLmx 3axsat gobblun, YUCTKY OMNEPeHNs, NOCTPOIKY CMNOXHOTO
rHesga n T. n. Bo3MOXHOCTb AndodhepeHUMpPOBaHHbIX ABVXEHWUI KtoBa
BblpaboTanacb, BMAMMO, B CBfI3M C MpeobpasoBaHMEM MepegHnNx
KOHEeYHOCTEl B Kpblbs, BbIMOSHSAOWME TOMbKO PYHKLMIO noneTa

LLINpOKWiA OTKPLITLIN Ta3

Mos3BonsieT OTKNaAblBaTb KpymnHble siila C 6bICTPO pPa3BMBaOLLMMCS
KPYMHOro/I0BbIM  MOTOMCTBOM. BMeLaeT KpynHble (BbICOKWIA YPOBHb
obmMeHa BeLecTB) Noykn OTKPbITLIV Tas, yBeMUYNBAIOLWMIA NOABUXHOCTb
GPIOLLHON CTEHKM B Ta30BOI 06/1aCTW, CNOCOBCTBYET MHTEHCMUKaLMN
[AbIXaHus B nonete

Pe6pa ¢ KpouKOBUAHBIMU OTPOCTKAMM.

MoABWXHOE COYNlEHEHWE pebep C rpyauHol U
MO3BOHOYHUKOM

YKecTKoCTb rpyAHoli KNeTkn — Ans noseTa.
BO3MOXHOCTb 3HAUMTESIbHLIX U3MEHEHUIT 0GbeMa NosiocTu Tena

10. Amunnasa. (12 6annos). B nabopatopum nNpoBOAWIN CEPUID IKCMEPUMEHTOB ANS1 U3YYEHUss paboTbl amuiasbl.
Pe3ynbTatbl NpyBeaeHbl B Tabnmnue. O6bACHATE KaXaylo peakLuio.

Ne dbepmeHT CybceTtpaT | OhdhekTop | Peakuums ¢ iogom O6bsACHeHne
nNpo6GUpPKK
1 Kpaxman CuHe-chnonetosoe KauecTBeHHas peakuusa Ha
oKpaluvsaHue KpaxmaJi
2 Amunasa Kpaxman Fony6oii oTTeHokK (co AmMunasa pacluenuna kpaxman —
BpEMEHeM ncyes3aeT) Kay. peakums He npoLuna
3 Amnnasa Caxaposa Mpo3payHblii Caxapo3a He pearmpyert Ha ihog.
4 Amunnasa Kpaxman | NacCl Mpo3payHbiii NaCl B onpeaeneHHbIx
KOHUEHTpaunsx akTuBnupyeT uim
He BNNSIET Ha aKTMBHOCTb
amunasbl (CHMTaTb NpaBuibHLIMA
06a oTBETA)
5 AmMunnasa Kpaxman | CuSO4 CviHe-huonetosoe OhdhekTop NPUBOSUT K
oKpaluvsaHue JeHaTypaLumu Katanasbl uim
NHIMBUPYET KaTasiasy.
6 Amunasa Kpaxman | pH= BnepgHo-rony6oe Mpw noHwxeHun pH amnnasa
oKpaluvsaHue paboTaeT Mef/IeHHee unu
peakuns NPoXoauT He NOIHOCTLIO.

CuvcTemMa oueHkM: Mo 2 6. 3a KNeToUKy, ec/im 06 bACHEHUE MoHoe 1 6e3 OLLNGOK.

CHumasiock no 1 6ansy 3a rpyGble oLIMOKM TaKoro poda: «kpaxmasl — 3T0 No/IMNenTua.

OueHb MHOTO OLIMGOK B 06bsAICHEHNM pe3y/ibTaTa Ne3 — nucanu, YTo caxaposa Avucaxapug, (a He nosmcaxapug kak kpaxmarn),

Nno3ToOMy amMunasa pacuwensigaeT ero 6bICTpee, 1 NO3TOMY OKpalunBaHus HeT. 3a Takoi oTBeT cTaBuiocb O 6a/1/10B — amunasa He

MOXET pacLensisiTb caxaposy, 3To 6a30BOe CBONCTBO (DEPMEHTOB — CNeuUnUYHOCTDb!
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YacTb 2. 3agaun.

11. Touyemy rameTouTbl CMOPOBbIX PacTEHM 0UeHb HM3KOpoc/bI? (5 6annoB)
OrtBer.
HyxHa Boga ans pasmHoxeHus (1 6), ravetam gia onnogoTteoperus (1 6).
HeT kopHeii (1 6) gna nornowenus snaru (1 6).
He nmetoT npoBogsLein cuctemsl (16). /Inbo ykasaHo oTCyTCTBUE AndhdiepeHLmaLm Ha TKaHW U OpraHsl.

12. «HaHobakTepuu» (10 6annos)

Okono 30 neT Hasag (hUHCKWIA yuyeHblil KaliaHgep B CbIBOPOTKE, MOSIYYEHHOW U3 SMOPUOHOB KPYMHOro poraToro
CKOTa, 06Hapyun 3aragoyHble cdepunyeckne obpasoBaHus gnmameTpom oT 20 go 100 HaHOMETPOB — MEHbLUE
MHOIMX BUPYCOB. B MCKYCCTBEHHbIX YCMIOBUSX OHW Pa3MHOXasIMCb, XOTS U KpaliHe Med/ieHHo. KaliaHaep cuen mx
HOBOIi (POPMOIi XM3HW 1 Ha3Ba HAHOGAKTEPUSAMU. BOBLUIMHCTBO YYEHbIX COYI0 3TO OTKPbITUE OLLUMGKOIA.

1) Bbl XOTUTE NPOBEPUTL rMNoTe3y KaliaHgepa v B BalleM PacnopsikeHUN BECb apceHasl COBPEMEHHbIX METO/0B.
Uto Bbl 6bI NPOBEPUV B NEPBYIO 0Yepeb?

2) MOXHO N TeOpeTMYecKkn 060CHOBATh HEBO3MOXHOCTb CYLLIECTBOBAHUS KNETOK TakKMX MasblX pa3MepoB UcXods
13 COBPEMEHHbIX 3HAHWI 06 X CTPYKType?

OTBeT.

1) B nepByto ouepeapb HY)XHO onpeaennTb, cogepxaT nu npeanonaraemsie knetkm AHK. MNpu aTom Hago
NCKNHOYNTb BO3MOXHOCTb 3arpsi3HeHUs nccnegyemoin npobbl NOCTOPOHHUMK GakTepusamn. KanaHgep aT1o
cAenas, HO Kak BbIACHUI0Ch NO34Hee, ero npobbl 661K 3arpsA3HeHbI, B HUX npucyTcTBoBana AHK n3BecTHbIx
BGakTepuii.

2) Mobas kneTka 061agaeT cO6CTBEHHLIM 06MEHOM BeLLLECTB. [laxe ec/n oHa ABNSAETCA 06/MraTHbIM
BHYTPMK/IETOUYHbIM Mapa3nToM 1 MHOTME CTOPOHbI MeTabosIn3ma y Hee OTCYTCTBYIOT, OHa A0/MKHA
CMHTE31poBaTb XOTS Obl HECKO/IbKO COOCTBEHHbIX GEMKOB. BMpyChl 4715 3TOr0 MCNO/b3YIOT KNETOYHbIE CUCTEMBI,
HO KNeTKa Ao/MKHA UMETb XOTS Obl O4HY pMGOCOMY U XOTSA 6bl 0AHY HEGO/bLLYI0 Moniekyny AHK (aMUHOKUCNOTI,
HykneoTuabl, AT® oHa MOXeT N03aMMCTBOBaTb Y KNETKN-X0351Ha). Mpu anameTpe «HaHo6akTepun» 20 HM B
Hee KpoMe 0fHOI pUb0COMbI HUYETO HE MOMECTUTCH. Pa3mepbl «HaHObaKTePUW» 1S KNETOK SAB/AOTCS
«3anpeLleHHbIM1». Pa3banioBka

13. Kak Bbl cuMTaeTe, NOYEMY K/IETKN PaKOBOI OMyX0/IM CO BPEMEHEM CTaHOBATCS BCe 60/1€€ HEBOCMPUMMUUBBLIMU K
pPerynaTopHbIM CUrHasiaM opraHu3ma, 3anpeljarolmm UM A4ennTbCs U BCe 60/1ee arpecCuUBHbIMU K OKPY>XKEHUIO?
(10 6annos.)

OTBer.

OCHOBHOE CBOICTBO PaKOBbIX KNIETOK — HAPYLLUEHNE KOHTPOSA Ae/IeHUs. DTOT KOHTPO/Ib OCYLLLECTBISIETCS Kak
BHYTPUKIETOYHBIMU MEXaHU3MaMM, Tak 1 CMOCOBGHOCTLI0 KIIETKM NPaBUIbHO pearnpoBaTtb Ha CUrHasIbl
opraHm3ma. MpuynHa c605 B KOHTPOJIE AENEHNS B 3TUX KNETKax — cOMaTnyeckmne mytauuun. B pesynbTtate
06pasyoTca KIeTKW, OTnYaoLWwmecs nNo HacneacTBeHHo nHdopmaumm (AHK) oT HopMasibHbIX KNETOK opraHu3mMa
W, YTO BaXKHO — 3TO COCTOSIHME HacnegyeTcs. (3 6anna)

MpuymHa, NnoYemy CoO BPEMEHEM OMYyXOJib CTAHOBUTCSA 60OSIee arpecCUBHOIA:

1) Bo3pacTaHune 4acTOTbl MyTau iA.

OpfHa myTauus elle He AenaeT KIeTKy pakoBOi — CUCTEMbI KOHTPO/IA AefieHns Npogy6/impoBaHbl. O6bIYHO
nepsbie MyTauuy 3aTparmBaroT CUCTEMbI penapauum nospexaexHnin HK. Bcnegctene atoro, yactota mytauuii B
Takux KneTkax Bo3pacTaeT — U, COOTBETCTBEHHO, BO3pacTaeT M BEPOATHOCTb TOF0, YTO YacTb HOBbLIX MyTaL Wit
NoBpeauT eLle Kakue-To CUCTEMbl KOHTPOAS. M03aToMy, XOTS pakoBast 0nyxosib ABASETCH KTOHOM (NPOMUCXOANT 13
O[1HO/ KNETKM), HO KITETKMN 3TOro K/I0HA HEOAHOPOAHbLI — B HUX C 60/1bLLIOK YacTOTOW NPOMCXOAAT HOBbIE
Hacnegyemble n3aMeHeHus. (3 6anna)

2) EcTecTBEHHbI 0T60pP KAETOK BHYTPU OMyXONu.

dakTu4eckn Mbl 34eCb MMEEM AAPBUHOBCKNIA MEXaHU3M B Npejesiax 04HOro opraHnsma. Ectb n3aMeH4MBOCTL (ee
BO3HWKHOBEHME OO BACHEHO BbILE) U €CTb MPOLECC PA3MHOXEHMSA KIETOK. Te KNeTkU, KOTopble AenATcs bbicTpee 1
6EeCKOHTpPOsIbHEee, OCTaBNAT 60/1bLLe NOTOMKOB. (4 6anna)

14. 3apaya no pabote MeHgensa (10 6annos)
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B pa6oTte «OnblITbl Hag, pacTUTeIbHbIMU rMbpugamm» MeHgens B Xo4e 06CYXAeHWSA NONYYEeHHbIX UM pe3y/bTaTtoB
aHaM3mMpyetT U NPUYMHBLL Heyday MpepalecTBEHHUKOB B MOMbITKAX YCTAHOBWUTL 3aKOHbl HacnefosaHusa. B
4acCTHOCTW, OH NUWeT «Ecun, HanpyMep, UCXoHble DOPMbI PA3/IMYAIOTCA 7 Napamu NPU3HaKoB, U NS CYXOEHUSA
O CTeneHu poacTBa NMOTOMKOB BblpalyBaTtb U3 CEMSH rMopuaoB aTUX MCXOAHbIX hopm 100-200 pacTeHwii, TO Mbl
ACHO YBUAMM, HACKOJIbKO HeHaeXHbl OyAyT BblBOAbI, TaK Kak A1 7 nap pacxogawuxcsa rnpu3HakoB Becb psf
6yaeT BkntovaThb 2 187 pasninuHbiX hopM».

MpoaHanm3npyiite aprymeHTaunio MeHgens.
1) Yto MeHgenb nven B BuAy nof «hopmamm» 1 Kak OH paccuntan ux 4ncno?
2) CKONbKO pas3/inyHbIX (PEHOTUMNOB NOTOMKOB OXNAAETCA B TAKOM CKpeLLBaHUn?

3) B pasibHewmnx paccyxaeHusax MeHae b Takke paccunTbiBaeT YMC/I0 MOTOMKOB, TEOPETUYECKN HEOOX0ANMOE,
4YTOObI MOSIBU/IUCb BCE BO3MOXHble (PeHOTUMbI (418 TEX Xe pas/iMyalrolmxcs no 7 npusHakam poguTene).
Kakum 6yaeT 3To uMcio, ecnuM cuutaTb, YTO peasibHOe pacliensieHne 6yaeT MOSHOCTbH coBnajartb C
oxumpgaembiM? (MIHbIMK cnoBamMu, Kakoi 6yaeT AoNs caMoro peakoro goeHoTuna?)

OrtBer.
1) «®opMbi» MeHAeNst — 3To reHoTunbl. YnMco pasHbix reHotunoB 37 =2 187 36
2) Mpwv NoAHOM AOMWHUPOBAHUK MO BCEM Mpu3Hakam — 27 =128 36
3) Ymcno ocobeii MOXHO paccumTatb ABYMSI CNOCOo6amu:
1. OHO paBHO YunC/y AYeeK BoObpaxaemol pelleTkn MNeHHeTa. MNMoCKoNbKY YMC0 pasHbiX raMeT pogutenei
6yaeT paBHO 27, TO pelleTka byaet 27 x 27 = 47
2. YacTtoTa MMHMMaUTLHOTO Kacca (peLeccrBHasi roMmosnrora no Bcem npusHakam) éyaet (1/4)7 —
COOTBETCTBEHHO, MMHUMAaJILHOE YnC/o ocobeli — 47 = 16 384 (uncno u3 pabotel MeHgens)) 46

15. B ogHoit 13 uenein AHK cooTHOweHWe nypuHOB M nupumnamHoB — 0,65. Kakoe COOTHOLLUEHME MNYpPUHOB U
nMpMMnanHOB 6yaeT B gpyroii uenn? Kosis JlomoB — J1/T - (5 6annioB)

OrtBer.

MypvHbl — A n I, nupuMnanHbl — T 1 L. (3Ta YacTb oTBETa HeobsA3aTe lbHA).

B nepgoii uenu Myp / Mup = 65/ 100

MpoTUB K&XXA0ro NypuHa Nepsoii Lenv CTOUT NMPUMUAUH BO BTOPOiA. 1 Hao60poT.
Mostomy BO BTOPOW Lenu Mup / Myp = 65/ 100.

B 3agaye cnpawmBaeTcs Npo o6paTtHOe COOTHOLLEHNe A5 BTOpoii uenu — Myp / Mup.
OHo 6yaeT pasHo Myp / Mup =100/ 65 = 1.54

(Bonee kopoTkoe paccyxaeHue: oHo 6yaeT NpocTo obpaTtHbIM, T.e. 1/ 0.65)

16. YacTb 1. (7 6annos).
MpeacTtaBbTe, YTO Bam HyXHO CUHTE3MpOBaTb OMpPeAesieHHbI nonAunenTug B MNpobupke. Kakne KneTouHble
opraHesnsibl, Makpomosieky/bl U Apyrne BellecTBa Heob6Xxoaumo [06aBUTb B AUCTUNIMPOBAHHYKO BOAY, YTOOLI
co3gatb 3pHEKTMBHYIO UCKYCCTBEHHYHO CUCTEMY CMHTE3a b6enka?

OTBerT.
1) Pn6ocomsbl (60nbLUYH0 U Manyto cyobeanHmubl), FT, hakTopbl TpaHCcAAUMK (2 6)

2) MPHK, rge 3akogmpoBaH TpebyeMblil NoNMNenTUA 1 rae ecTb CUrHasl Hadasna cnuHTesa (OH He o65A3aTesieH, Ho
6e3 Hero Hu3Kas appekTUBHOCTL (26)

3) TPHK, amnHoaumn-TPHK-cuHTeTasbl, AT®, aMmHoK1CIOThI (2 6.) nnbo amuHoaumnmpoBaHHblie TPHK (26) — (T.e.
2 6 3a 04HO NMM6GO Apyroe, HO He 6onee 2 6 3a NYHKT 3)

4) noHbl 1 6ychepHoble Bewwectea (1 6.)
3a BK/II0UEHNE B CUCTEMY (DEPMEHTOB pen/imkauum, TpaHCKpUnuum n ap. 6asi/1sl CHUMasInCh.



Bcecmbupckas onmmnunaga rno 6ONOIMNN 2014-15. TpeTuii (3akntoumnTesnbHbin) atan. 10-11 kn. Ctp.7 U3 8

R0 Ao AR A A AR AR AR A o0 A A A A L A AR s A A A DR A i ik

YacTb 2. (13 6ansoB) CeHeTnyeckuii Koa
c 2:1 MepBas BTopas 6ykBa B KOA0OHE TpeTba
Mewanu B nponopuun 2:1 ypuaunosble W 6yKBa B y A - 6yKBa B
afleHU/I0OBbIE  HYK/IEeOTMAbl, KOTOpble  3aTem KOZLoHe L KofioHe
CNyyaiiHbIM o6pa3om BK/IOYAIN B GHLEL Cep e Line Y
y ®deH Cep Tup Linc Li
NONNHYKNEOTNADI. Nei Cep cTon cTon A
K nonyyeHHbiM PHK npucoeguHsnu  curHan Nei Cep crorn Tpn r
JNlen Mpo 'mc Apr Yy
Hayana TpaHCAUMM 1 NCNOMb30Ba/I B KAYeCcTBe Nen Mpo e Apr m
MaTpuy, B CMCTEME  TpaHCasauum  in vitro, L Neit Mpo rH Apr A
onucaHHoii B uactu 1. TMonb3yAacb Tabnuuein Jleit Mpo [/H Apr r
nne Tpe AcCH Cep Yy
reHeTM4YecKoro koaa, onpegenvTe: Vne Tpe AcH Cep m
1) Kakue aMUHOKUCNOTbI 6YAyT BXOAUTL B A K'A’;‘i Tpe AlE) Apr A
cocTas nonmnenTuaos? (CTAPT) Tpe Nns Apr r
< < Ban Ana Acn v Yy
2) C Kakoii yacTtoToi byaeTt BCTpeyaTbes 3 - Ba A Ach o m
Kaxgast U3 sTUX aMWHOKUC/IOT B MOMY4YEHHOW Ban Ana Tny T A
CcMecy nonunenTnaoBs? Ban Ana rny T r
3) KakoBa bGyAeT cpefHsis AsiMHa NenTUAOB B
cmecun?
OTBerT.

1) no Tabnmue reHeTUYecKoro Koga CMOTPUM, Kakme aMUHOKMUCO0TbI 3aKOAMPOBaHb! PpasHbIMU codeTaHnAaMN A 1 Y:
B cocTtaB nonmnenTuaos 6yayT BXOAUTb NIN3, aCH, N30, oeH, TUp, nei. (3 6anna)

(361 BK/TlO4EHME CTOMN-KOA40HOB B YNCJ/TO aMUHOKUCIIOT 6an1n oTHUMaUICS; HenpaBWu/ibHblEe Ha3BaHUA
aAMMHOKNCOT, Hanpumep, TMPOKCH BMECTO TUPO3NHa Ui acnapTar BMeCTO acnaparumHa, He 3aC'-II/ITbIBEU'II/ICb)

2) BepoAaTHOCTb cnyvaliHoi BCTpeun B NonuHykneotnge A — 1/3, Y — 2/3; COOTBETCTBEHHO, BEPOSITHOCTb

BCTPEYn KOAOHOB:

AAA (nu3) — 1/27,

AAY (acH) — 2/27,

AYA (n30) — 2/27

AYY (u30) — 4/27,

YYY (dpeH) — 8/27,

YYA (nein) — 4/27,

YAY (Tup) — 4/27,

YAA (CTOM) — 2/27. (3 6anna)

PeH :m30:TUP:Nein:acH : 3 =8:6:4:4:2:1; nim 32%, 24%, 16%, 16%, 8%, 4%. (2 6.)
(Bonpoc 6bIs1 0 YaCTOTE aMMHOKUCIIOT, & He KOAOHOB; aMUHOKMC/IOTbI KOAMPYIOTCA 25-10 KOAOHaMW)

3) BepoATHOCTb BCTpeuun cTon-kogoHa — 2/27. To ecTb B cpegHeM Kaxaple 13,5 kogoHoB nonagaetrca CTOIN. (4
6.) Tak kak nocnegHuii KOgoH 13 aTux 13,5 He KOQUPYET aMUHOKMCOTY, CpeaHssa AnHa onvronentuga oynet
12,5 amuHokucnot (1 6.)

(ecnn B oTBETE ObINO YKa3aHMe Ha npucyTcTBre (POPMUN)METMOHNHA B NeNTUAE, T. K. CUTHa Havana
TPaHC/IALMM MOT BK/IOUYATb CTapT-KOAOH, OTBET 3aCUHNTLIBA/ICSA Kak NPaBU/IbHbINA)

17. TopmoHanbHas perynsauns nomkenyaoyHoii xenessl. (10 6annos.).

N3BecTHO, 4YTO nepepeska BereTaTUBHbIX HEPBOB, PEryMPYOWMUX BblgesieHne MULLEBAPUTENIBHOTO COKa
NofpKenyAouHoli xenesoil B 12-NepcTHY0 KUWKY, He MPUBOAUT K TMPEKPALLEHNI0 COKooTAeNeHns. Bbl
npeanosaraete, 4To 3TO O6GYC/IOB/IEHO Ha/IMUMEM, MOMUMO HEPBHOW, TaKkKe W TFOPMOHA/LHON perynsauum
cokooTaeneHusi. MpeaBapuTesibHble 3KCNEPUMEHTbI YCTAHOBW/IM, UYTO Y TaKUX XMBOTHbIX (C Mepepe3aHHbIMU
HepBaMmu), KaK 1 Y 3/10pPOBbIX, BblAE/IEHNE COKa NOMKETYA0UHON XEe30i He 3aBUCUT OT cocTaBa NuLLK.

Mpeanoxnte naew SKCNepMMeEHTa, C NOMOLLbO KOTOPOro MOXHO [oKasaTb Ha/muMe ropMOHasibHOW perynsauymm

CeKpeuun nuLLEBapUTE/IbHOMO CoKa NoMpKeyA04HON XeNesolh 1 BbISICHUTb, Kakoe BEWECTBO CTUMY/IMPYET CUHTE3

3TOro ropmMoHa.

OTBerT.

1) dopmynupyem pabouyto runotesy. Kak nomkenygoyHas xxenesa MoXeT NoMy4YnuTb CUTHaN , CTUMYINPYIOLLUIA
BbleneHne coka? MockosbKy perynauusa seretatnBHbIMU HEpBaMy B JaHHOM C/lydae OTCYTCTBYeT BC/eAcTBue
nepepesku (unun 61okagsl ) HEPBOB, 3HAYMT, 3TO MOXET ObITb XMMUYECKNI CUrHaUT (TOPMOH), KOTOPbIA NocTynaeT
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K )esnese yepes KpoBb. MeCcToM ero BblAeneHns (CekpeLmmn) MoryT ABASTbLCA KNETKN C/IM3NCTON 12-NepcTHOoiA
KWLLKW, a CTUMY/IOM K Ero BbIAE/IEHNI0 ABSAETCA CONPUKOCHOBEHWE CTEHKN C/IM3NCTON C KakM-TO KOMMOHEHTOM
MWLM, MOCTYNALWWENR B KULLEYHWK U3 XKesyaKa.

MockonbKy BblAeNeHME 3TOr0 CekpeTa NPoNCXoanT Npu 160M cocTase NuLmM (MsICo, MaHHas Kalua, (OpyKTbl 1
T.0.), 3HAUUT, HAZO HANTWN KOMMOHEHT MULLEBOrO KOMKa, KOTOPbIA NPUCYTCTBYET BCerga nocsae 4acTuyHoro
nepeBapuBaHnsa NULLKM B Xenyake. ITo cossHas kucnoTta. MNonpobyemM ¢ NOMOLLbIO LUNpULA BBECTU B 12-
NEepPCTHYH KULLKY >XMBOTHOTO HEGO/MbLLOE KOIMYECTBO PacTBOpa COJISIHOM KUCOTbI.

Mpn 3TOM (hUKCHMpyeTCH YyBENNYEHNE COKOOTAENEHMS NOMKENYA0UHON XeNe3om.

2) [nst BTOpOro atana TpebyeTca onepaTuBHOE BMELLATENLCTBO. Y XUBOTHOMO Bbipe3atoT (oparMeHT CTEHKM 12-
NepPCTHOW KULLKKN, NCCEKAIOT M FOTOBAT CONSIHOKUC/bIA 3KCTPaKT. 3aTEM 3TOT IKCTPaKT BBOAAT B KPOBb APYromMy
XXMBOTHOMY B OTCYTCTBME NpUema nuiin. Ecnm npy 3Tom y HEro ycunmneaeTcsl BblgeNeHne coka NomkenyaoUHoii
Xenesbl, 3HaUnT, B COMSTHOKMC/IOM 3KCTpakTe 6bl/10 BELECTBO, KOTOPOE C TOKOM KPOBW [OCTUI/IO
NoMKeNya04HON Xenesbl 1 CTUMYIMPOBasIo €€ paboTy.



