OtBeTbl 7-8

3apaHue YacTb 1 HacTs 2 3apauu
1 2 3 4 1 5 | Zbannos
Makc. 6ann 80 15 |14 | 7 | 10 14 10 150

Bcecubupckas onumnuaga no bBUOJIOTMKN 2015-16. lNepsbin atan.
11 okTabps 2015

Knacc 7 8

YacTb 1. BepHblit oTBeT — 2 Ganna.

1 B 1 | A 21 r 31 b

2 b 12 b 22 B 32 r
3 13 B 23 b 33 | A

4 14 B 24 B 34 | A

5 15 r 25 r 35 | A

6 | A 16 b 26 b 36 b

7 b 17 B 27 B 37 B

8 B 18 r 28 r 38 B

9 b 19 b 29 | A 39 | A

10 B 20 b 30 B 40 | A

YacTb 2. 3ap,aHm| no pucyHkam n Ha conocrtaBrieHue
1. PacteHus (15 6anno.). 3a ayeiikm nepebix 3 ctonbuos — no 1 6anny, 3a opraxbl: Tvn — 1 6 1 HasBaHve — 1 6.

Howmep HasBaHue pacteHus CemeNCTBO Howmep OpraH nop semMnem
pacTeHu uBeTKa Ha3BaHue Tun
A
1 Kaprodens MacnéHoBble 5 Kny6eHb E:g:rm"'e"e“”b'"
2 Be3BpeMeHHUK (konxukym) | JlunenHble 6 NykoBuua E:g:r"me"e"""'"

B06 (dopmupyertcs
3 Apaxuc (semnsiHoi opex) BoboBble 4 n3 ugeTkos, «yxoaa- | Mnog
LUMX» B NOYBY)

2. TkaHu (14 6annos). o 1 6 3a BepHoe yTBepxaeHue. 3a nuwwHue no 1 6anny cHUMaeTcd (3a Kaxgoe nuilHee),
MUHMManbHas oueHka 0.

TKkaHb YTBepxaeHns TKaHb YTBepxaeHns
Kcunema 13 56 Fy6uatbiii mesocounn 8 9
Anupepmnc 6 7 10 Mepuagepma (npo6ka) 1 346
Kam6uin 2

3. OpraHbl paka (7 6annoB) [1o 1 6anny 3a kaxayro KNeTouky Tabnuubl.

OpraHbl paka 1 2 3 4 5 6 7
BnuwuTte 6yKBbI r B B A X E a
4. Hacekomble (10 6annos.). o 1 6anny 3a kaxgyto KneTouvky Tabnuubl.
Tun Knacc OTpsan Bug Homep | HasBaHue Mon
ocobu
1 TpyTeHb Cawmewn
YneHucro- HacekoMbie MepenoH4a- | MNMyena 2 Matka Camka
Horve TOKpbINble | MeAOHOCHast Camka unu 6ecnonas
3 Pa6ouas nyena ocobb (06a oTBeTa cunTaTtb
BEPHbLIMU

Ecnu cTpoykm nepenyTaHbl, HO MO COOTBETCTBYET Ha3BaHMIo, 3a 3T0 gaTb 1 6ann.
Hanpumep, otBeT «Ne1 Matka camka» oueHuBaeTcd B 1 6ann.



YacTb 3. 3apgaum 7-8 knacc
1. Mpobupkun. (14 Gannos ona 7-8 knacca)

B naTu npobupkax HaxoasaTca:

1. 6aktepun | 2. bakTepuodaru (BMpycChl, KOTOpbIe 3. cnopbl NNecHeBbIX | 4. aHTUONOTUK 5. Boga
napasuTupylot Ha 6akTepusix) rpmbos

C nomMoupbto Yallek [MNeTpu ¢ yHMBepcanbHOW NUTaTeNbHON Cpeon onpeaenuTe, rae YTo HaxoauTcs.

PelwieHue.
1) Copepxnmoe kaxaowm n3 npobupkn HaHocMM Ha Yaluku NMetpu. 1 Gann.
BbipacTyT Tonbko 6akTepumn 1 NecHeBble rpubbl, ocTarnbHbIE HE BbipacTyT — 5 6annos
(T.e. paem no 1 6anny 3a 06beKT B Npobupke — BEpHOE onpenerneHne, BolpacteT unu Het, gaet 1 6ann)

2) MNMocne atoro obpabaTtbiBaem obe BbipoCLUME HYaLLKM COAEPXKUMbBIM KaXA0M U3 OCTaBLUMXCA Npobupok: 2
6anna

Bopa Hukak He MO4eNCTBYET HU Ha OAHY Yallky. 2 6anna

Mpn o6paboTke aHTUOMOTUKOM Ha yvaluke [MeTpu ¢ bakTepusaMmn NosSBATCA GNAWKN (y4acTKu, rae KneTku
OakTepui paspylleHbl). — 2 6anna

Mpu o6paboTke bakTepuocbaramm Ha yallke NeTpu ¢ GakTepusamMm NoABATCSA BGMSILLKK, KOTOPblE CO
BpemMeHeM ByayT yBenuumBaTbCcs B pasMmepax — 2 banna

2. Nonynauma. (10 6annos.)

MN3BECTHO, YTO YNCIIEHHOCTb I'IOI'IyJ'IﬂLI,VI17I MOXET MEHSTLCA No4 AeNCTBUEM Pa3nnYHbIX d)aKTOpOB. CpaBHVITe BInnAHMe Ha
YMUCNEeHHOCTb nonynaunn rmbenu YacTtun ocobeli B OBYyX cny4vaax:

1) BeceHHsia rnbenb 80% B3pocnbix 3eMrepoek-6ypo3y6ok
2) rn6enb 80% BblNeTEBLUMX BECHON MaMCKUX >KyKOB

OTtBeT
1) B nepBOM criy4yae YMCNeHHOCTb NONynaumnm pe3ko cokpaTtutcs (16),
TakK Kak NpoAoIPKUTENBHOCTD XM3HU 3eMIIepPOEK HeBeNUKa (nontopa roga) (16)
W, criegoBaTenbHO, NOMMBHYT NpakTU4eCcKM BCe B3pocrible 0Ccobu, CNocoBHbIe K padMHOXeHUo (16).
YucneHHocTb nonynsauum 6yaet meaneHHo (16)
BOCCTaHaBNMBATbCS B TEYEHMNE HECKOITbKMX NeT(16).
Bcezo 3a nepenili sonpoc 3adayu — 5 6annos
2) Bo BTOpOM crniyqae nornbHeT nuwb Hebonbluas (16) yacTe nonynaumw,
Tak Kak pa3BuTHE JIMYUHOK NPONCX0aunT B TeveHue 3-5 net (16),
nx bonbLlas YacTb octaHeTcs (16).
PasBuBatoLumeca nnumHkn mnagmx sospactos (16),
BbINynnsasicb B 1-2 nocneayoLwwmx roga, ObiICTpO BOCCTAaHOBAT YNCIIEHHOCTDL (16).
83a emopyto yacme 3adaqu moxe 5 barnnos



OTBETbl 9

3apaHue YacTb 1 Hacts 2 Yactb 3 - 3apaum
1123 1 1 2 | 3 | 4 |X06annos
Makc. 6ann 80 7 |16 | 8 8 12 | 10 8 149

Bcecubupckas onumnunaga no bUOJIOMNMA 2015-16. lNepBbin aTan.
11 okts6ps 2015

9 KInacc
YacTtb 1. BepHblii oTBeT — 2 Ganna.
1 B 11 r 21 r 31 b
2 b 12 B 22 b 32
3 13 B 23 B 33 B
4 14 b 24 | A 34 | A
5 | A 15 b 25 r 35 r
6 16 r 26 | A 36 | A
7 17 r 27 b 37
8 B 18 B 28 | A 38 r
9 19 B 29 B 39 B
10 B 20 B 30 B 40 | A

Yactb 2. 3agaHua Nno pMCcyHKamM U Ha conocTaBrieHue

1. OpraHbl paka (7 6annos) Cuctema oueHku: Mo 1 6anny 3a Kaxayro KNeTouky Tabnuupl.
1 2 3 4 5 6 7

BnuwuTe 6yKBbI r b B A | X E 0

2. TkaHum (16 6annos). Cuctema oueHku: 3a Kaxayro TKaHb (eCny BCce BEPHO, BKIOYas YTBEPXKAEHNE O TOM,
ABNSAETCA NN OHa pacTuTenbHon) 2 6anna.

Ecnu cpean ytBepxxaeHui o TkaHm 1-3 owmnbkn (nuiHas 6ykBa nnm HeaocTaTok ByKBbl UM HEBEPHO onpeaereHo,
pacTuTenbHas unm xxmBoTHas), To 1 6bann,

ecnu 6onblue 3 owmnbok — 0 6annos..

TkaHb YTBepxaeHusa | Pacr. TkaHb YTBepxaeHus Pacr.
Kcunema 24678 na FmanuHoBbLIN XpsaLy 19

AmbpuobnacT 3 AnukanbHasa mepuctema | 3 aa
KpoBb 167 89 KocTHas TkaHb 1579
OporoeeBatowmn anutenun | 4 5 6 7 8 MNepuaepma 24578 aa




3. Hacekowmble 9 knacc (B 9 knacce 3a 310 3agaHne — 8 6annos).

1) Bup OTpsaa Homep | 2) Hass. Mon 3) Yucno xpomocom B comMaTuu. K. ¢
ocobu 06 BLACHEHMEM

16 rannouaHbIN, pa3BuBaeTCcA U3
HeonnoAoTBOPEHHbIX AvL — 2 6anna

1 TpyteHb | Cameu

M4ena MepenoHya- 32 gunnownpgHa, Kak u pa6oyvas nyena 1
Me[OoHOCHasA | TOKpbinble 2 Matka Camka 6ann
(16) (16)

3 Pabouyas | Camka unu 32

nyena 6ecnonas

CucTtema oueHku: 1) Bug n otpsag —no 1 6anny.

2) 3a Ha3BaHue u non — 1 6ann 3a CTpouKy (TpyTeHb, camel, — 1 6ann, maTka, camka — 1 6ann, u pabo4vas nyena,
camka — 1 6ann). [lns pabo4er n4yenbl BO3MOXEH OTBET «becnonas ocobb» nnm «ocobb, He ydacTBytoLLas B
pa3MHOXEHNN» - ero TOXe cumTaTb BepHbIM. Becero 3a Bonpoc 2 — 3 6anna.

Ecnu cTpoykm nepenyTaHbl, HO MON COOTBETCTBYET Ha3BaHuIo, 3a 3T0 gaTb 1 6ann.
Hanpumep:
1 - MaTtka camka, 2 - TpyTeHb camel, 3 - Paboyas nyena camka (3a Takon oTBeT 2 6anna) nnm
1 - Pabo4as nyena cameu, 2 - TPyTEeHb camel, 3 - MaTka camMka (3a Takow oteeT 1 6ann)

3) OtBeT: TpyTeHb — 16 (1 6) maTka — 32 (1 6). 3a nosAcHeHMs NPo Habop XPOMOCOM y TPYTHA 1 MaTkn — 1 6.

B nntepartype €CTb AaHHble, YTO TPYTHU AUranionaHbl (B COMaTU4eCKUX KneTkax y HUX 4Yncrio XpomMocom
BTOPMYHO yaBanBaeTCA, raniongHbl TOJIbKO KINeTKU 3apobIlleBOoro nyTtn, n3 KOTopbIX d)OpMI/IpyI'OTCFl FaMeTbI).
Torpa BeprIIZ OTBEeT OJ1A TPYTHA — 32 XPOMOCOMBI. Ho aTOoT OTBET MOXHO NPUHNUMAaTb TOJIbKO NpU Hann4nn
YKa3aHHOro 006bsICHEHNA 1 BTOPMYHOM yABOE€HNWN YMCIla XpPOMOCOM, 06e3 06bsACHEHUs cunTaTb HEBEPHbIM.

4)* 3apava Tonbko Ana 10-11 knacca, B 9 knacce, Aaxe ecnu peLleHa, He oLeHMBaeTcs.

YacTb 3. 3agauun. 9 knacc. Pewwute 3agaum ¢ 1 no 4.
PelueHuns 3agay n kputepum oueHkn cmoTpute B dainne ana 10-11 knacca.
3agaum co 3Be3goyvkamm (HaunHas ¢ 5-o1), gaxke ecnu peLleHbl, B 9 Knacce He OLEeHUBAKOTCS.



OTBETbl 10-11

3apaHue 4. 1 Yactb 2 Yactb 3 — 3apaum
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Bcecubupckaa onumnunaga no BUOJIOTMA 2015-16. lMepsbin aTan.
11 okTsbps 2015

Knacc 1 O 1 1 (oBBeamnTe CBOA KIacc KPY>KKOM)

YacTtb 1. BepHbiit otBeT — 2 6anna.

1 B 1 r 21 r 31 b

2 b 12 B 22 b 32 B

3 13 B 23 B 33 B

4 14 b 24 | A 34 | A

5 | A 15 b 25 r 35 r
(] B 16 r 26 | A 36 | A

7 B 17 r 27 b 37

8 b 18 B 28 | A 38

9 B 19 b 29 b 39 b

10 B 20 B 30 B 40 | A
41* | A 43* B 45* B
42* B 44 B 46* r

YacTtb 2. 3agaHusa No pMcyHKamM U Ha conocTaBrneHue

1. OpraHbl paka (7 6annos) Cuctema oueHku: Mo 1 6anny 3a kaxayro KNeTouky Tabnuubl.
1 2 3 4 5 6 7

BnuwuTe 6yKBbI r B B A X E a

2. TkaHum (16 6annos). Cuctema oueHku: 3a Kaxayro TKaHb (eCny Bce BEPHO, BKIOYas YTBEPXKAEHNE O TOM,
ABNSAETCA NN OHa pacTuTenbHon) 2 6anna.

Ecnu cpeam yTBepxaeHuit o TkaHm 1-3 owmnbkm (NUwHAs 6ykBa unu HegoctTaTok BykBbI MM HEBEPHO OMpeaeneHo,
pacTuTenbHas unm xumBoTHas), To 1 6ann,

ecnu 6onblue 3 owmnbok — 0 6annos..

TkaHb YTBepxaeHusa | Pacr. TkaHb YTBepxaeHus Pacr.
Kcunema 24678 na FmanuHoBbIN XpsaLy 19

AmbpuobnacT 3 AnukanbHas mepuctema | 3 aa
KpoBb 167 89 KocTHas TkaHb 1579
OporoBeBatowmit anutenuin [ 4 5 6 7 8 Mepupepma 24578 aa




3. Hacekowmble (8 + 12 (3agaya) = 20 6annos).

1) Bua OTpsn Homep | 2) HasB. Mon 3) Yucno xpomocom B comaTtuy. Kil. C
oco6u 00bACHEHMEM

16 rannomaHbIn, pa3BUBaeTCA U3
HeonI0AOTBOPEHHbIX AUl — 2 6anna

1 TpyteHb | Camen

Muena MepenoH4a- 32 gunnowugHa, Kak U pabouyas n4yena 1
MeAOHOCHas! | TOKpbIfibie 2 MaTka Camka 6ann
(16) (16) )

3 abouyasa | Camka unm 32

nyena 6ecnonasn

Cuctema oueHku: 1) Bug v otpsag —no 1 6anny.

2) 3a Ha3BaHue u non — 1 6ann 3a CTpouKy (TpyTeHb, camel, — 1 6ann, maTka, camka — 1 6ann, u pabo4vas nyena,
camka — 1 6ann). [lna pabo4er n4yenbl BO3MOXEH OTBET «becnonas ocobb» nnmn «ocobb, He ydacTBytoLLas B
pa3MHOXEHNN» - ero TOXe cumTaTb BepHbIM. Becero 3a Bonpoc 2 — 3 6anna.

Ecnu cTpoykm nepenyTaHbl, HO NON COOTBETCTBYET Ha3BaHMIo, 3a 3TO AaTb 1 6ann.
Hanpumep:
1 - Matka cawmka, 2 - TpyTeHb camel, 3 - Pabouas nuena camka (3a Takon oteeT 2 6anna) nnm
1 - Pabo4as nyena camel, 2 - TpyTeHb camel, 3 - MaTka camMka (3a Takow oteeT 1 6ann)

3) OtBeT: TpyTeHb — 16 (1 6ann) matka — 32 (1 6ann). 3a nossicHeHUs NpPo Habop XPOMOCOM Y TPYTHSA U MaTku — 1 Gann.

B nutepatype ecTb AaHHble, YTO TPYTHU AnUrannoungHbl (B COMaTUYECKNX KneTkax y HUX Yncno XxpomMocom BTOpU4YHO
yOBauBaeTcs, rannouaHbl TOMbKO KNeTKM 3apoabILLeBoro nyTu, N3 KOTOPbIX hOpMUPYOTCA I'aMeTbI). Torga BepHbIi OTBET
ONs TpyTHA — 32 XpOMOCOMbI. HO 3TOT OTBET MOXHO MPMHMMATbL TOMBKO NPU HANMYnM yKkasaHHOro 00BbACHEHMS O BTOPUYHOM
YABOEHUN YMcCna XpoMoCOM B COMAaTUHECKUX KIeTKax, 0e3 06bACHeHNs cunTaTb HEeBEpPHbIM.

4).* PewunTe 3apauvy (12 6annos)

OI'IyLueHVIe — AOMMWHAHTHbIV NMPU3HaK, PeLEeCCUBHbIN — OTCYTCTBME OMNYLUEHNS.
MVIpOJ'IIOGVIe OOMUHMPYET HaJ arpeCcCcuMBHOCTLIO. ['eHbl HacneayrTCs He3aBUCUMO.

Camua 13 cemby, rae Bce 0cobu 6binvm MUpontobrBsbl, HO 6e3 onyLLIeHWs!, CKPECTUIN C CaMKOM U3 ApYroi ceMbu. Bece camku
13 NepBoro NOKoNeHUs okasanucb MUPONoGUBLIMI, U NMOMOBKUHA U3 HUX He MMena onylueHus. Ho Bo BTOpoM nokoneHuu
NOSIBUNMUCH Kak MUPONoBUBLIE, Tak U arpeCcCuBHBIE CaMKU.

Kakoi cpeHoTUN Bbin y caMku, B3ATON ANs ckpeluBaHus. Kakum GbINo onyLueHne y CaMLOB U CaMOK NEPBOro NMOKOSIEHUS?
Moyemy BO BTOPOM MOKONIEHUM MOSIBUMCH MUPOHOGUBLIE U arpeccUBHLIE CAMKU?

3anuwuTe peuweHne 3agayun, Ncnosb3yda reHeTUu4eCcKyro CUMBOJIUKY.
OTtBeT
A — onylleHne  a— HeT ONnyLeHUs
B — muponiobue b — arpeccnBHOCTb

P: © Aa bb x dJdaB
onyw, arp
G: Ab, ab aB
F1: ¢ Aa Bb, Q aa Bb 3 Ab, 4 ab
onyw, Mup He on., Mup on, arp He on, arp

B F2 nosiBsaTcs 1 MMporntoOuvBbIE, U arpeccmBHble 0COBU, T. K. CAMKM reTEPO3UToTHbI MO reHy B, a caMmubl umetoT
peLeCcCUBHbIN reHoTUM.

Kputepuu oueHuBaHus:

NpaBuUIbHO 3anucaHbl FreHOTUNbI poanTenen — 2 6anna
onpegerneH eHoTMN CamMK/ POAUTENbCKOro NokoneHusa — 2 6anna
npaBuIbHO 3anucaHbl reHoTunbl F1 — 4 6anna

deHoTunbl camuoB F1 (B cooTBeTCTBUM C reHoTMnamu) — 1 6ann; peHoTunbl camok (B COOTBETCTBUM C
reHotunamu) — 1 6ann;

O6bsicHeHUe pasHbiX PEHOTUMOB MO NoBedeHnto B F2 — 2 6anna.



4.* Xpomocombl B muto3e (10 6annos)

Ownbkm Ha PUCYHKe B 3adaHuUn, cCuCTeMa OUEeHKN:

1) romMonorMyHbIE XPOMOCOMbI BTOPOW napbl (6e3 reHa A)
HapucoBaHbl pa3Hol opMbl 1 pa3mepos (1 6)

2) B CECTPUHCKMX XpOMaTUAax ykasaHbl pasHble annenu, a ato
HEBO3MOXHO, T.K. OHU — pe3ynbTaT pennukauumn OHK (1 6)

Cuctema OLEHKM PUCYHKa cnpaBa

Poautensckas knetka. Bropasi napa xpomocom (6e3 reHa A)
MoxeT 6bITb Mobon Popmbl 1 pasmepa — BaXHO, YTOObI OHK
6bINY 0ANHAKOBbBI 1 XPOMOCOMbI B OYEPHMX KNneTkax uM
COOTBETCTBOBANMW.

XpOMOCOMbI AOMKHbI BbIT U3 ABYX XpoMaTua (ecnu 13 ogHom —
0 6annoB 3a XxpOMOCOMbI).

Ecnu uncno xpomocom He 4, a apyroe — muHyc 1 6ann.

Ecnu reH A oTMeuyeH Bo Bcex 4 xpomocomax — 3a reH 0 6annos. A

Ecnu TonbKko B ogHOM xpomaTtuge n3 AByx — 3a reH 1 6ann. a

MpaBunbHbIA PUCYHOK poaUTeNbCKOM KneTku — 4 banna
(2 6banna 3a xpomocombl 1 2 H6anna 3a reHbl).

[oyepHue KNeTku.

XpOMOCOMbI JOSKHbI BbITb N3 OAHOW XpOMaTUAbI.
Ecnu uncno xpomocom He 4, a apyroe — muHyc 1 6ann.

'eH A — pacnonaraTbCsi, Kak Ha pUCYHKe (OpYrMX BapuMaHToB TyT
HeT).

MpaBuUnbHLIV PUCYHOK AOYEPHUX KNeTOK — 4 Ganna (2 6anna 3a
XPOMOCOMbI 1 2 6anna 3a rebi).

5.* Kykypy3a (8 6annos)

Pe3ynbTathl nogcyeTa Howmep psaa CBeTtnble TemHble Buonoruyeckni sakoH

1 psag 2 30 PacuienneHue 3 : 1 B noTomcTBe
18 OT poauTenei-reTepoaunroT

2 pag 9

22 (BapuaHT — B F2 OT ckpelunBaHus

3 pag 11 .
YUCTbIX FIMHWIA)

4 pag 6 28
ABTOp 3aKOHa MeHaenb Bek 19

Kputepum oueHku: nogcyeT 2 6anna, 3akoH 2 6anna, ydeHbii 2 6anna, Bek 2 6anna

YacTb 3. 3agaum 9-11 knacc

1. PbIObI. (8 6annoB) 9-11 knacc

HekoTopble rnybokoBoaHble pbibbl MMeloT BecueTHyto kpoBb. Cepaue y aTUX BUAOB runepTpodumposaHo. CBaA3aHbl nu
Mexay cobow 3Tu 4epTbl aHAaTOMUYECKOro CTPOEHNA? U yemM MOXHO 06BbACHUTL UX NOSIBIIEHUE Y 3TUX BUAoB? (8 6annos)
OrtBer

HeT apuTpounToB (2 Ganna),

TaK Kak npu HU3KOW TemrnepaType KpoBb Obina 6kl BA3Kon (2 6anna),

n noatoMmy O2 NPOCTO pacTBOPEH B nra3me (2 6anna),

3a 9TO NPUXOAMUTCA NNaTUTb MHTEHCMBHBIM KpoBoobpalleHnem (2 6anna)




2. Mpobupkun. (9-11 knaccbl — 12 6GansoB) (06patute BHMMatMe, 4To B 7-8 Kn. 37a 33aaua
oueHuBaeTcA B 14 6annos, a B cTapLuMX knaccax — B 12 M KpuTepumn oLeHKU pasnuyarorcs).
B nsaTu npobupkax HaxoaaTcs 6aktepum, Gaktepuodaru, Cnopbl NIECHeBbIX rPMB0B, aHTUBUOTUK U Boda. C NOMOLLbIO
yawek MeTpu ¢ yHMBepcanbHoWM NUTaTenbHOW Cpeaoit onpeaenuTe, YTo rae Haxo4uTCs.
PelleHue u KpuTepUU OLIEHKU:
1) Cogepxnmoe kaxaow n3 npobupok HaHOCKMM Ha pasHble Yallku MeTpu, 4Tobbl NOCMOTPETL, YTO ByaeT
pacTu Ha nuTaTtensHoi cpede (3a naeto 1 6ann). BelpactyT 6aktepum (1 6ann) n nnecHesble rpubsl (1 6ann).
Baktepuodaru He 6yayT pa3amHoxaTbcsa 6e3 kneTok baktepwuii (1 6ann).

2) Mocne atoro obpabaTbiBaem obe BbIPOCLLME YaLLKN COAEPKUMbIM KaXKO0N M3 ocTaBLumxcsa npobupok: 2 6anna
— Boaa Hukak He NodenCcTBYET HU Ha OAHY Yalwky. 2 6anna
— Npun obpaboTke aHTMBMOTHMKOM Ha Yaluke lMeTpu ¢ GakTepusammu nosiBaTcs Gnsawky. 2 6anna

— MNpw o6paboTke GakTeprodaramu Ha vailke MNeTpu ¢ 6akTepusiMu NOSIBATCS GNALIKU, KOTOPLIE CO BpeMeHeM ByayT
yBenuumBaThCs B pasmepax. 2 banna

3. MNonynsauuma. (10 6annoB) 9-11 knacc

MN3BECTHO, YTO YNCIIEHHOCTb I'IOI'IVJ'IHLI,VIVI MOXET MEHSATLCA Nog AeNCTBUEM Pa3nnYHbIX d)aKTOpOB. CpaBHVITe BInnAHMe Ha
YMUCNMEeHHOCTb nonynaunun rmbenu yacTtun ocobeli B OBYX cny4daax:

1) BeceHHsia rn6enb 80% B3pocnbix 3eMrepoek-6ypo3y6ok
2) rnbenb 80 % BbiNeTeBLUMX BECHOW MaMCKMX XYKOB

Otser

B nepBom cnyyae YMcrneHHOCTb nonynsaumm pesko cokpatutes (16),

Tak Kak NpoAoImKUTENBHOCTb XU3HN 3eMNepoek HeBenuka (NpumepHo nonTtopa roaa) (16)

n, cnegosaTternbHO, NOrMBHYT NpakTUYEeCKn BCe B3pOcChble 0cobu, cnocobHble K pasmHoxeHuto (16).
UucneHHocTb nonynsaumm 6ygeT meaneHHo (16) BoccTaHaBnNmMBaTbCA B TEYEHUE HECKOMbKUX NeT (16).

Bo BTOpOM cny4vae normbHeT nuilb HebonbLlasa yacTb nonynsumm (16), Tak kak pasBuTUe NIMYNHOK
npoucxoauTt B TeveHue 3-5 net (16), 6bonblias 4acTb NMYNHOK ocTaHeTcd (16). PassuBaroLimecs NMYUHKKN
MMaaLlunx Bo3pacToB, BbiNynnsaack B 1-2 nocneayowmx roga (16), 66ICTpo BOCCTAHOBAT YMCHEHHOCTL (16).

4. Xu3Hb B MeTaHOBOM oKeaHe. (8 6annoB) 9-11 knacc

MCCﬂeAOBaTeﬂbCKMVI annapar «KaccuHmny [AoKazdan cyuiectsoBaHMe Ha CyTHUKe CaTypHa TutaHe OrPOMHbIX 03ep “
Mope|7|, COCTOALLKX N3 yrmesoaopoaoB — MeTaHa U 3TaHa. YyeHble npegnonararT, YTO B 3TUX 03epax Morna BO3HUKHYTb
XW3Hb Ha OCHOBE GEenKkoB n HYKINEeNHOBbIX KNCIOT.
)KVIJJ,KVIG yrnesoaopoabl MOryT CNy>XuUTb pacTtBopuTesieM, B KOTOPOM NpOTeKarT Oroxmmmnyeckmne peakuun. B otnunune ot
BOAbl, MOJIEKYI1bl 3TOI0 PaCTBOPUTENTA HENOJIAPHBLI U €ro XMMn4yeckaa akTUBHOCTb MeHbLUEe, YeM Yy BOAbl. I'Ipe,u,nonoxvlTe,
Kak 6bl Mornu 6bITb YCTPOEHbI Oenku 1 KneTouYHble MeMﬁpaHbI B Takomn cpene (eCJ'IVI rmnoTeTnyeckasa Xn3Hb gocTurna
KIeTo4yHom CTa,El,I/IVI). Yem nx CTpOeHune oTnm4anocb Obl OT 3EMHbIX U noqemy?
OTBeT
Memb6paHbl B ruapodpobHOM cpeie MOryT NpUHLUMNNANbLEHO HE OTNMYATLCSA OT 3€MHbIX, HO AOMKHbI ObITh
«BbIBEPHYTbl HAU3HAHKY» — rMAPOO6HbBIE NOBEPXHOCTN CHAPYXWU MeMBpaHbl, a rnapoUnbHbIA CION BHYTPY
(npeononaraem membpaHbl Takke ABYCMNOWHbIMK). TpaHCMeMbpaHHble 6enkn Npu 3TOM ToXe AOMKHbI ObiTb
«BbIBEPHYTbI» U UMETb rTMAPOUIbHbLIA BHYTPpUMEMBpaHHbIn JomeH. (3 6 3a MembpaHbl).
Benku, Haxogswmecs B HENONSAPHOM pacTBopuTene Mornu 6bl nogaepxmBaTb KOHPOPMaLWIO 3a cHeT
dopmMmpoBaHnst He TMAPOGOBHLIX, a TMAPOUNBHBLIX SAEP, KCNPATAHHbLIX» OT rMAPOdoOHON cpeabl BHYTPb
Monekynsl. (3 6).
Ewe 2 6 — 3a gpyrne pasymHbie ngemu.



5.* OHK. (5 6annoB) 10-11 knacc

OnpegenuTte NPoLEHTHOE CoAepXXaHue HykneoTuaos B AByLenoveyHon monekyne OHK (1 o6bscHWTe xoa pelueHust), ecnu
B TpaHckpubupyemoii ¢ Hee U-PHK copgepxutca 32% I, 26% U, 18% Y 1 24% A.
PeuieHue.
Xofa pelleHns MoXeT OTnnyaTbCs, Hanpumep
Pewenve 1.
Kaxgbi I nnu L B PHK o3HavaeT napy -1 8 JHK.
Ha L4 B PHK npuxogutcsa 58%. CooTBeTcTBEHHO, Ha A+T — 42%.
3HauuT B AByuenodyeyHon OHK Ha napbl I-L, 58%, napbl A-T — 42%
PeweHve 2.

CornacHo npasuny komnremMmeHTapHocTu (A-T, Y-A, -l n LI-IN) onpepensiem cogepxaHme HyKneoTuaos B
TpaHckpubupyemon (nnu matpudHon) uenm AHK: 32% L, 26% I, 18% A n 24% T, NOTOM B KOMMNNEMEHTAPHOMN en
(kogupytowen) uenu: 32% I, 26% L, 18% T u 24% A. Cymmupyem coepixaHue HykneoTuaos B 1 1 2 Lensix U Aenum
nony4yeHHoe Yncno Ha 2 (4Tobbl CyMMa BCex HykneoTmaos B 2 uensix 6bina pasHa 100%): L, (32+26)/2=29%, cTtonbko xe I
Konunyectso A=T=(100% - 58%)/2=21%.

OTBET. T'vm LU no 29%, AnT no 21%.

Kputepuu oLeHUBaHUSA:

NonHoe BepHoe pelleHne 5 6annos. HeBepHbIN OTBET 13-3a apudmeTnieckon ownbkm muHyc 1 6ann, To ecTb
4 Ganna, ecnv Bce oCTanbHOE NPaBUBHO.

Ecnu peweHne HenosnHoe, TO 3a 3HaHWE KOMMIEMeHTapHbIX nap 1 6.,
3a onpepgeneHne coaepxarus Hykneotnaos B 1 uenu OHK + 1 6ann.

T.e., ecnu npaBunbHO onpeaeneHo cogepxaHne Hykneotnaos Toneko B 1 uenu OHK cornacHo npasuny
KOMMNeMeHTapHOCTY, 3a 3agadvy ctaButca 2 banna.

Ecnu cnoxunu cogepxaHue B 2 Lensax, Ho B cymme nonyyvaetcs 200% (He pasgenunu Ha 2), obuias oueHka 3
6anna.

6.* MNMoTeHuunan gencrteua. (8 6annoB) 10-11 knacc

1) B HenpoHe C NOMOLLbIO TPaHCNOPTHBLIX 6ENKOB-HACOCOB U 3aTpaT SHEPrnv NOAAEPKMBAETCH Pas3HOCTb
BHYTPUKIIETOYHOW U BHEKIETOYHOW KOHLEHTPALIMN MOHOB Kanus v HaTtpus. BHyTpwu knetku kanusa B 10-50 pa3 GonbLue,
Yem cHapyXxu, a HaTpusa B 8-10 pa3 MeHbLLUe.

B pesynbTtate membpaHa KrneTku B COCTOSIHUM MOKOSI UMEeET 3apsi, NPy MU3MEHEHUU KOTOPOro Noa, AeACTBMEM
pasgpaxuTens Bo3HukaeT noteHuunan gencteus (M0). Ckonbko noTeHUManoB AEWCTBUS MOXHO Bbi3BaTb cpasy nocne
6rokagbl (npepbiBaHus paboTbl) HacocoB? Buibepute BepHbI OTBET M 0O BSCHUTE CBOM BbIGOP.

A.0 B5.10 B.100 TI.1000 QM. 6onee 1000.

OTtBet

MpaBunbHbIM 0TBET — [. (2 6)

OT0 CcBSI3aHO C TEM, YTO Nocre OAHOro NoTeHUMana COOTHOLUEHME KOHLEHTPALUA MOHOB BHE- Y BHYTPU
KNeTKM N3MEHSAETCHA KpalHe He3HaunTenbHo. B cpegHeM HerMpoHe MOXHO Bbi3BaTb 3aBefoMo 6onee 10000
na. (20)

2) [1sa noTeHumana [encTBns, BbI3BaHHbIE B Pa3HbIX y4acTKax HEMPOHa, ABMXYTCS HaBCTpeYy Apyr Apyry. YTo
npounsonAeT nocrne ux scTpeyn? Beibepute BepHbI OTBET M 06BACHUTE CBOW BbIGOP.
A. Avnnutyga M yaBouTcs u oHn ByayT pacnpoCcTpaHaTbCs AanbLue.
B. M4 «noracat» apyr gpyra.
B. N[ npopomxaTt pacnpocTpaHeHune B 3a4aHHbIX HanpasneHusix 6e3 nameHeHun.
I. Mocne koHTakTa M Ha4yHYT NepemeLlaTbcsi B 06paTHOM HanpaBneHUN.
O6ocHyiiTe oTBET.
OTtBeT
MpaBunbHbI oTBET — B. (26)
Cnoco6 pacnpocTtpaHenus N[ — ero gercTBre Ha coceaHne y4acTku B Ka4eCTBE NMOPOroBOro pasgpaxuTens.
Cpasy nocne npoxoxgeHus N membpaHa HEKOTOpOe Bpems ocTaeTcs HeBo3byaMmMon, noatomy oba N[
nonagarT B 30HY HEBO3OyAMMOCTM U Bbi3BaTb HOBbIV 1] HEBO3MOXHO (206).



7.* Bupycbl. (8 6annoB)  10-11 knacc

Pa3mep HegaBHO OTKPLITLIX BUPYCOB poada Pandoravirus n Pithovirus — okono 1 MKM, YTO KpynHee MHOIMmx
NPOKapMOTUYECKNX OPraHn3MoB. Kpome Toro, reHoM 3TUX BUPYCOB TOXeE JOBOJSIbHO KPYMHbIV (40 2.5 MITH. HYKNeoTUOHbIX
nap). MpennonoxuTe, NOYEMy y4eHble BCE Ke OTHECITN 3TN OpraHn3Mbl K rpynne BUPYCOB, a HE MPOKapuoT?

OtBet

HeT 6enokcMHTe3upyloLwero annaparta (pubocom) — 4 6anna (3To rnaBHbIN KPUTEPUN, pa3rpaHMYNBatOLLUIA
BMPYCbI 1 BCe Apyrne opMbl XXU3HN)

He NpoM3BOAAT CBOK aHepruio B Buae AT, He CUHTE3MpPYIOT cammn Heobxoaumble Bell-Ba — 2 6anna

He pasMHOXaloTCs AeNeHNeM, a UMEIOT XXU3HEHHbIV LIVKI BUPYCOB (BBO, reHeTuyeckon nHgopmaLmm B
XO3SMCKYIO KIeTKy, caMmocbopka BUPYCHbIX YacTul) — 2 6anna

8.* N'pebHeBUKN. (12 6annoB)  10-11 knacc

CucrtemaTtmyeckoe nosoXxeHue Tuna rpeGHeBVIKOB [0Nro octaBanock HesicHbIM. OBbIYHO KX MOMeLLany rae-To paaom c
KnLleYHononocTHbIMK, Kak Ha puUcyHke 1. B nocnegHue rogbl NOSBUIUCH AaHHbIE, KOTOpbIe 3aCTaBUIIN NepeCMOTpETb X
nonoXeHme Ha apeBe MHOIOKINeTO4YHbIX (pVIC. 2) PaccmoTpuTe aBa NprBeAeHHbIX peBa U OTBETbLTE Ha BONPOCHI.

’ BOPOTHWYKOBbIE XIYTUKOHOCLLbI ’ BOPOTHUYKOBBIE HKIYTUKOHOCLbI
(xoaHodnarennsTbI) (xoaHodpnarennatol)
5 7] b
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I MHOrOK/NeTOYHOCTb I MHOrOKNeTO4YHOCTb H
D ABYCTOPOHHE-CUMMETPUYHbIE D

OBYCTOPOHHE-CUMMETPUYHbIE

HepBHanA cucTema L
(6unarepun)

HepBHasa cuctema (6unatepun)

1. CTapoe ApeBO MHOITOKNEeTOYHbIX 2. Hosoe ApeBo, NOCTPOEHHOE HECKOJIbKO NeT Ha3aa.

1) Ha ocHoBaHuu yero ctpouna dunoreHeTMyeckne aepeBbs knaccudeckas soonoruns? (Kak 6b1no noctpoeHo
apeso 17)
OT1BeT: MOPGOIOrM4YEeCcKoro, aHaTOMUYECKOro, MMCTONIOMMYECKOro CXOACTBA, ambpuornorun 2 6anna
2) Kakve meTobl Ansi yCTAHOBMEHUSA NPOMCXOXAEeHUSA 6ONbLUNX rPynmn NCNONb3YOTCH CErOaHA?
(NpeanonoxuTe, YTO CpaBHMBANM, CTPOS APEBO 2)
OTBeT: Ha camom gene — cpaBHEHUE MOMHOCTbH CEKBEHMPOBAHHBLIX FEHOMOB. HO MOXHO MpeanonioXuTb, YTO
370 ObINO M CpaBHEHME nocneaoBaTenbHOCTEN oTaenbHbIX 6enko, PHK nnun gpyrux obnacten OHK. 4 6anna
3) Kakas rpynna MHOroKneTOYHbIX XXMBOTHbIX SIBMIIeTCA caMOoun ApeBHeN no cxeme 1 1 no cxeme 2?
OTtBeT: 1 —ry6kn, 2 — rpebHeBukn 2 6anna
4) NameHeHne Buaa gpeBa, NOKa3aHHOE Ha PUCYHKe, 3aCTaBUIT0 BEPHYTBCS K BOMPOCY NPOVCXOXAEHUS
HepBHOWN cucTeMbl. Kakue rmnotesbl MOXHO BblABUHYTb, YTOObI OHM COrNMacoBbIBasICb C HOBOW CXEMOWN?
Cdopmynupyiite ux n o6bACHUTE.

OTtBeT: 3aecb MoryT 6bITh ABE rMnoTesbl: (Mo 2 6anna 3a kaxayo)
1) HepBHasi cuctema BO3HMKIIA B 3BONIOLUM ABaX4bl HE3aBUCUMO.
2) o6Lwmii npefok rpebHEBUKOB 1M BCEX OCTarbHbIX €e MMen, a rybkun n TpUXonnake yTpaTtunm



