«JlomonocoB» 2022-2023
BAPUAHT 1 10-11 kiaaccsl

3agaua 1. 10 0as10B
C nmoMoripo OyKBeHHOTO Imupa JaiTe ONMCcaHue pacTeHUs, IPEICTaBICHHOTO Ha PUCYHKE.

Kunace: A — ogHononbHbIe; b — n1ByA0bHbBIE.
JlucropacmnoJjioskenue: B — myroBuaroe; I' — cynpoTuBHOE;

I — ouepennoe.

JlucroBble miiactTuHKU: E — cinoxnbie; XK — npoctsie.
Hpuaucrauku: 3 — ecth; 1 — Her.

HBerku: K — oboemnonsie; JI — ogHOMONBIE.

3aBsa3b: M — HxHss; H — BepxHsis.

I'mueneii: O — anokapnsbiii; 11 — cunkapnublii; P— napakaprnsblii.
Anapoueii: C — 13 0JHOr0 Kpyra ThIYMHOK; T — ABYXKpYTOBOM.
Iaon: YV — opex; @ — 3epHOBKA;

X —recriepuauii; 1] — koctsanka; U — 600;

III — xppuIaTKa.

OKOJIOIBETHHK: I_H npocToit; ‘b — 1BONHHOM;

OTBET: Bb,I', K, I, K, H, I, C, I11, 'b - 3a kaxcowiit npasunvnviii omeem 1 6ann
Pacrenue — Acer platanoides (Kien miaraHoBUIHbIN)

3amaua 2. 3 0asa.

Ecnu oOpaboTaTh pacTUTENbHYIO TKaHb ()epMEHTaMM, KOTOpbIE pa3pyllaloT KOMIOHEHTHI

KJIETOYHOM CTEHKH, MOKHO HOJYYUTh MPOTOIIACTHl — KIETKU
6e3 kieToyHoil creHku. W3 Me3zodumiuia ucTa KajJaHXod
BBIJICIMIIA TIPOTOIIACThl (M. oTorpaduio) u moMecTusiu B
KHUAKYIO TUTATEIbHYIO CPEAY, COAEPIKALLYIO Pa3INYHbIE MAKPO-
W MHUKPOJJIEMEHTHI B BUJIE COJIEH, a TaKKe caxapo3y. bosipias
YacTh KJIETOK MpHUHsIIA Mapoodpa3Hyo GopMy, HO HEKOTOpbIE
ObUIM HenmpaBWIbHON (OpMbI, U 00BEM TaKUX KIJIETOK ObUI
MEHbIIIE B CPaBHEHUHU ¢ mapooOpazHbiMH. C yeM CBS3aHBI
paznuuus B popme u 00bemMe MpoTOINIacToB?

A) B Pa3HBIX KIIETKAX MGSO(I)I/IJ'IJ'IB. OCMOTHYCCKOC OaBJICHUC
IUTO30JI1 MOTIJIO PAa3jinvdaTbCs. B cBs3u ¢ 3TEIM HCKOTOPELIC

MPOTOIIACTBI MOTCPAJIN YaCTh BOABI, KOTOPAaA BbIIIA MO I'PaAUCHTY BOJHOI'O MOTCHIHMAJIA BO

BHEIIHUI PacTBOP.
B) Hekotopble kieTku Me30(ua JUCTa UMEIH BTOPHYHYIO KIETOYHYIO CTEHKY, U3-3a ATOTO
00BEM HX IpOoTOILIaCTOB MOT OBITh MEHBIIIE.
B) Knetku cranu MeHble HM3-3a TOTO, YTO HEKOTOPBHIE M3 HUX MOTJIOTHJIM CIMIIKOM MHOIO
caxapo3bl U B PE3YJIBTATE 3TOTO JOMHYIIH.
I') KneTku cTanu MeHblIIe, MOCKOJIbKY B HUX U3 pacTBOpa 3aXOJWIIH caxapo3a U COJU, OHU OBLITN
BBIHY)XXICHBI KOMIICHCUPOBATh M3MCHCHUC OCMOTHYCCKOI'O0 OAaBJICHUSA HUTOIINIAa3Mbl M Ha4daJlnd
BBIKAUMBATh BOAY HAPYXKY.

OTBET: A -3 0anaa



3agaua 3. 6 0QJIJIOB. Vcrasosure cootsercrBHe MEXIY MpPU3HAKAMH OPTaHu3MOB M (QOPMOi
9BOJIIOLIMH, B PE3YJIbTaTe KOTOPOU 3TOT NpH3HAK chopMupoBaics. K kaxmoi mo3uiuu, TaHHOH B IEPBOM
ctonbie, noadepuTe COOTBETCTBYIOMIYIO MO3UIIMIO U3 BTOPOTO CTOJI0IA

ITpu3HaKu OpraHu3MoB DopmMa 3BOJIIOLHH
A. YCHKH TOpOXa M YCUKU BHHOTPaja
B. ycuku ropoxa u Komouku Oapbapuca 1 xoHBepreHTHas
B. Kor0UKH €KEeBUKHU M KONIOUKH OapOaprca 2 MUBEpreHTHas
I'. KOTIOYKY POOHMHUH M IIUTTEI OOSPHIITTHIKA 3 mapaienusm
J1. IepucThie Baiil MaNOPOTHUKOB M JINCThSI CAarOBHUKOBBIX
E. xxenyznp u ¢para

OTBET: Al; B2; B1; I'l; 13; E2 - kaxcowit npasunvnutit omeem — 1 6ann

3amaua 4. 7 0QJIJIOB. CooTHecHTe CTPYKTYpY Ha CXEME C COOTBETCTBYIOIIMM OITMCAHUEM B

TabyMIIE. 371ech, IPH YYaCTUH MATHUEBBIX KOMILIEKCOB C A
TeTpanupponamu, Takux kak CssH72MgsNOs,
MIPOUCXOANT CIIOKHBIN (PU3UKO-XUMHYECKUI
mpolecc, B KOTOPOM B KadecTBe IOOOYHOTO
MPOAYKTA BBIACISETCS KUCIOPOJ

[TporcxoauT OKKUCIEHUE OPTaHUYECKUX
Coenunennii u Gocopunmuposanune AJ]D
Jlokanu3anus nojauMmepa anbQa-TiIroKo3bl
Ocy1ecTBisieTCs CO3pEBaHNe, COPTUPOBKA U
TPAHCTIOPT OETIKOB, CEKPETOB

KommakTHO yrakoBaHbI HECKOJIBKO OYEHb
JUTMHHBIX JIMHEHHBIX MOJIEKYJI — TIOJIUMEPOB,

JUIMHA KOTOPBIX HAa MOPSIIKU MPEBBIIIAET pasMep
KIICTKH

CTpyKTypa IpUHUMAET y4acTUe B MPOLIecce E
OCMOpETYJISILMH B KJIETKE, [IEPUOIUIECKU
BBIOpAchIBasi BOAY M3 KIIETKH.

OTBET: A-3: B-4: B-6: Jlokanusyercs GepMeHT €K
* ? - ! pudyno3oduchocharkapooKcHiiaza
I'-2; 1-1; E-5; K-7 -

Kaxcowlil npasuibnslii omeem — 1 d6ann

| =|w|

3amaua 5. 6 O0QJJIOB. Ha pucynke wu306pakeHbl JHArPaMMbl IBETKOB Pa3lIHUHBIX

MOKPBHITOCEMEHHBIX PACTeHUN. YKaXuTe NI KaxJAOW JuarpaMMmbl COOTBETCTBYIOIIYIO €M
dopmyny uBetrka. OTBET AaiiTe B BUJIe COOTBETCTBUS OYKB U IIUPD.
. @opMyIIbI IBETKA!
) 1. K3 C3As Go
2. Ps Ax Go
3. Ki) Cs A20 Gay
4. K3 Cs+3 Ax G12

5 K3C3:3AxGi) 6. Ks Cs) As+s G(s)

OTBET: A-3;b-6;B-4;T"'-5;1-1; E—-2  Kkaoscowtii
npagunvHvlit omeem — 1 oann



3agxaua 6. 30 0AJJIOB. Ha pucynke H300paKeHb! THIIMYHBIC H BHIOH3MCHEHHBIC

OTBET: Kas#cowtii npasuibHulii omeem — 1 6ann

KOHEYHOCTH YJIEHHUCTOHOTHX.
Yto 3T0 32 KOHEUHOCTH, U
MIPEICTaBUTENSIM KaKUX
CUCTEMaTUYECKUX IPYII OHU
MOTyT npuHaiexaTh? OTBEThI
3aMUIIUTE B TAOJIUILY

CKomnoneHpoBbIe U
T.11. (+ 1 Gamr)

Homep | Cucremarnueckasi IpHHAUIEAKHOCTb Ha3Banue koHeuHOCTH
Ha KHUBOTHOTO
pucynke | Kmace OTpsit unu HaAOTPSIA
1 [TaykooOpasHbie CxopruoHbI [Mequmanenet / naxbms /
HOTrOLyNaJIbLa
2 Hacexomblie (1oIyCTHMO Ha3BaHUE | HIMJKHSASA YEIIOCTh /MaKCHILIA
J000r0 OTpsizia ¢ BTOPOI1 Mapkl;
TUIMYHBIM TPBI3YIIUM | YETHOCTh/MaKCHIUIA — MEHEe TOUHO
anmnaparom)
3 [TaykooOpasHble Knemu [leaunanbmnel / nanens /
HOTOIIYNAJIbIIA
4 ITaykooOpa3Hble ITayku Xenuuepsl
S) ITaykoobOpa3Hbie [Tayku [TayTrHHBIE OOpO/IABKU
6 [TaykooOpa3Hble [Tayxn [lenaunanbmnel / nanens /
HoOToIynaabpla camia (6e3
yKa3aHHsI [10J1a OLEHUBATh KaK
HETOYHBIA OTBET)
7 ITaykooOpa3Hble ITayku Hora/xonunbHas Hora
8 Hacexkomsble BoromounoBssie / [lepennss Hora / xBaTarenbHas
TapakanooOpa3Hble HOTa;
(HamoTpsin) 0€3 YyTOUYHSIOIIETO ONPECIICHHS
(M OHO HEBEPHO) — HETIOJIHBIH
OTBET
9 PakooOpa3zubie Becnonorue / ManauOyna /xBana/ (BepXHsist)
Komenone! (+ 1 6amn) | gemocThb
10 MHOTroHOXKH / Homnyctumo: Horouentocts
I'y6onorue I'ybonorue,




3amaua 7. 12 0aJ1710B. Kpeatunun — 310 mpoIyKT pacmaga kpeaTHH(ocdaTa, BEIIeCTBa,
UTPAIOLIET0 BaXXHYIO POJIb B JOPMUPOBAHUU MAKPOIPTUUECKUX COCAMHEHUN, HEOOXOUMBIX IS
oOecrieueHrsT MBILIEYHOTO COKpalieHus. [Ipoaykius kpeaTMHHMHA B OpraHu3Mme cTaOuibHa U
3aBHCHUT OT MbIIIeYHOM Macchl. OOpa3ysch B MBbIIIIAX, KPEaTMHUH BBIACISAETCS B KPOBb U
CBOOOZHO BBIBOJUTCS TOYKaMHU U3 opraHuzMa. Onpenenutre BeTUYMHY KaHAJIbLIEBON
peabcopO1uu (MJI/MUH), €ClIM KOHIICHTpAlMsl KpeaTMHUHA B Iia3Me KpoBu coctaBisier 0,007
mr/mi, 3a 1 yac HaOnroAeHUs BbLIEISIETCS 72 MJ MOYHM, U KOHLIEHTPAlUs KpeaTWHHHA B MOYe
cocrasisiet 0,7 mr/mi. [IpuBeaure xon pemeHus 3anauu. /Ipu pacuemax KaHaibyesoll cekpeyuel
MOJHCHO npeHebpeyb.

Pacuer CK® + 6 0a/1710B
Omnpenenuiiu, CKOJIbKO BTOPUYHONH MOUYU oOpasyercs 3a | MUHyTY + 1 6aaa

Onpenenunu KP + 5 6a10B

3a apuMeTHYecKue OMMOKN — MUHYC 1 0aJ11, HeT pelIeHus1 — MUHYC 6 0a/L10B
Bapuant pemenus Nel: Bpewms Habmonenus cocrasiseT 1 gac: t = 1 yac = 60 MUHyT
Paccunraem, CkoJIbKO BTOpHYHOM MOUH oOpa3yercs 3a | MHHYTY:

72 ma / 60 munyT = 1,2 MI/MHH

Onpenenum, CKOJIbKO KpeaTUHUHA IIEPEXOIUT B IPOCBET OOYMEHOBOM KaICyJsbl 3a | MUHYTY:
0,7 mr/ma x 1,2 ma = 0,84 mr/mun

Paccuntaem ckopocTh KITyOOUKOBOM (DUIBTPALIMH:

CK® = 0,84 mr/mMun / 0,007 mr/ma = 120 mja/Mmun

OnpenenyM BeNTMYMHY KaHaIbIEBOW peadcopOmum:

KP = CK® — V BTOpr4HOii MO4H, 00pa3oBaBLIelcsl 32 MUHYTY

KP =120 ma/mun — 1,2 mua/mun = 118,8 mua/mMmun

Bapuant pemenunst Ne2:  Bpewms HaOmrogenust coctasnser 1 yac: t = 1 yac = 60 MunyT
Onpenenum Maccy kpeaTnHuHa B Moue: m = C X V Moun

m = 0,7 mr/ma X 72 ma = 50,4 mr

PaccuutaeM, CKOJIBKO KPOBH JOJKHO OBUIO OTHMIBTPOBATHCA 151 OJTYUYEHUS TAKOH MacChl
KkpeatuHuHa: V kposu =m/C

V kpoBu = 50,4 mr / 0,007 mr/ma = 7 200 mJ1 KpoBH

Paccunraem, CKOJIBKO IepBUYHOM Moun oOpasyercs 3a 1 munyty (Mi/muH): CK® =V kposu / t
CK® =7 200 Mo/ 60 mun = 120 ma/MuH

PaccuuTaem, CKOJIbKO BTOPUYHOM MOun oOpasyercs 3a 1 MUHYTY:

72 ma / 60 munyT = 1,2 MI/MHH

Onpenenum BeaHMUuHy KaHanbleBoi peadcopoiun: KP = CK® — V BropuuHoii Mouw,
o0Opa3oBaBIIelcs 32 MUHYTY

KP =120 ma/mun — 1,2 mu/mun = 118,8 mua/mMun
Orteer: 118,8 ma/Mmun



3amaua 8. 14 0AQJJIOB. B ropuoii xornoBuse B LIeHTpambHONH A3MM MPOKHBACT
M30JIMpOBaHHAsl Majlasg HApOJHOCTh 4McIeHHOCThIO 12400 uenosek. Jlronam 3T0il HApOAHOCTH
UMEIOT 4YE€pHBIE, KAIUTAHOBBIC WM PBDKUE BOJIOCHI, MPUUYEM LBET BOJOC ONpEAEIseTCs Tpems
aJUIeIIIMA OJHOTO TeHa. [[pyrux 1BETOB BOJIOC HA 3TOM TEPPUTOPUHU HE BeTpedaercs. YacToTsl
BCTPEYaeMOCTH ajiieneil B 3Toi HapoaHoctu: B (uépusrit) — 0,5; b (kamrranossriii) - 0,3; b"™ — 0,2
(pppkuit). YEpHBINA LBET BOJIOC JOMHHHMPYET HAJl KAIITAHOBBIM, @ KAIITAaHOBBIM — HaJl PBIKUM.
Kakne xomOuHanmu anseneil BO3SMOXKHBI y JIFOJ€il 3TOH HaApOJHOCTH M KakUM (pEeHOTHUIIaM OHU
OyIyT COOTBETCTBOBaTh? MEXIy JKUTEISIMH KOTJIOBUHBI CBOOOIHO 3aKIIOYAIOTCS Opaku 0Oe3
KaKMX-JIM0O COLMAIIbHBIX OTPAHUYEHUH, OJHAKO B Opaku ¢ OKPYKAIOLUIMMHM HApOJaMHM OHHU He
BcTynatoT. KakoBa wyacrora (eHOTHNOB MO IBETy BOJOC B 3Toil HapoaHoctu? Kakosa
YHCJICHHOCTb KUTEJIEH ¢ YEPHBIM, KAIITAHOBBIM U PIKUM LIBETOM BOJIOC B 3TON KOTJIOBHHE.

Penienue: PaCCMOTpI/IM BO3MOJXHBIC I'CHOTHUIIBI U COOTBCTCTBYIOIIUC UM CbeHOTI/IHBI.
B B -uépnsrii, B b — uépnsrii, B b" — uépnerii, b b — kamranossri, b" b —
KaITaHoBbii, b" b" — peDKuii.

[TockonbKy Opaku Ciy4aiHbl, B JOCTATOYHO OOJIBIION IOMYIISIIH YaCTOTHI BCTPEYaeMOCTH
TOMO3HUTOT OYAYT paBHBI KBaJpaTy YaCTOTHI BCTPEYAEMOCTH AJIJIeNIs, @ YaCTOTHI BCTPEYaeMOCTH
TeTEePO3UrOT — YAABOCHHOMY MIPOM3BEICHUN YaCTOT BCTPEYAEMOCTH ajljieliel (BOSHUKAIOT KaK
KOMOMHAaIMSI OTIIOBCKUI *MaTepUHCKUIT+MaTepuHcKuii*oroBckuid, T.€.Cc+cC=2Cc).
PaccunTpiBaeM Bce BO3MOXKHBIE KOMOMHAIHH.

B B=0,5=0,25; B b = 2*0,5*0,3 = 0,3; B b" = 2*0,5*0,2 = 0,2.
Bce uépnbie = 0,25+0,3+0,2=0,75 -4 6aia

bb=0,32=0,09; b"'b=2*0,3 * 0,2 =0,12. Bce xamranossie = 0,09 + 0,12 =
0,21. — 4 6anaa

b" b'=0,22=0,04. — pepxue. — 4 6aa1a
PaCCIII/ITI)IBaeM I10 OTUM 4aCTOTaM KOJINYCCTBO HIO,I[eﬁ C pa3HbIM OBETOM BOJIOC B HOHnyIHI/H/I:

Yeépusie = 12400*0,75 = 9300; kamranoBsie = 12400*0,21 = 2604; pbxkbIie =
12400*0,04 = 496.

- 2 daJsu1a

BCEI'O - 14 6an10B

Ecnu nem pewenus, no nanucanu 3axon Xapou-Bavinbepea — Modi#cHO

nocmasums 1 6ann, 3a apugpmemuuecxkue ouwuoky — munyc 1 oann, Hem
peuteruss — Munyc 6 6annos



3amaua 9.

12 6anjoB. Ha PUCYHKax TpPEICTaBICHbI CIEAbl pa3HbIX >KUBOTHBIX (A-E).

Omnpenennre, K KaKOMY OTPSIIy OTHOCHTCS )KHBOTHOE, OCTaBHBILIEE CIIE/bI, @ TakXKe BbIOepuTe Hanbosee

A

B

¥
l&” 55‘ 8-10 cm

il

15-20 cm I 3

r

9-10 em

12-13 em

N2

CMelIragHOS AHBIN T ITUTAaHU.
6 — Otpsin [laprHokombITHEIE. [[MTaeTCs Kak TpaBSIHUCTHIME PACTECHHUSIMH, TAK ¥ KOPOU, M BETKAMU JIEPEBHEB

U KyCTapHHUKOB.

o

. 5% c\@) gl '?io.mcu

[IOJIHOE ONMCaHHE OCOOEHHOCTEN
ero nuranus (1-14). Otser
3aHecUTe B Ta0NMIly B BUIC
COOTBETCTBHA OYKB U LUDD.

1 — Orpsan I'peyssl. Iluraercs
MPEUMYILIECTBEHHO CEMEHaMH |
IJI0JaMH JIEPEBHEB.

2 — Orpsn T'perynsl. [Tutaercs
KOpO#i, moOeraMu JAepeBbeB U
TPaBsIHUCTHIMH PaCTCHUSIMHU.

3 - Otpsin I'peI3yHBL.
[IpenMyIiecTBEHHO  TpPaBOSAHOE;
MUTaeTcd  COYHBIMU  YacTAMHU
pacTeHu.

4 — Ortpsaag 3aifiieoOpa3Hbie.
[luTaerca Kkak TpPaBAHUCTHIMHU
pacTeHusIMH, TaK MU KOpOH, H
BETKAMH JEPEBLEB U KYCTAPHUKOB.
5 — Ortpan IlapHOKONBITHBIE.

7 - Orpsan Hacexkomosinnblie. [TutaeTcst 0€CrI03BOHOYHBIMU U MEJIKUMU TIO3BOHOYHBIMU YKHUBOTHBIMHU.
8 - Otpsn Xumaeie. CMENIaHHOSIIHBIA THT TUTAHUS; TOOBIBAET HA MMOBEPXHOCTH 3EMITH WIJIH BEIKATIBIBAET
MEJIKUX MTO3BOHOYHBIX, KPYITHBIX OE€CTIO3BOHOYHBIX, COYHBIC YAaCTH TPABSIHUCTHIX PACTEHHN U STOJEI.
9 — Otpsn Xwumable. [lutaeTcs NMPEUMYIMIECTBEHHO PbhIOOH, MENKUMH IMO3BOHOYHBIMHU M KPYIHBIMHU

0€eCII03BOHOYHBIMH.

10 - OTpr,I[ XI/IH_IHBIG. IIuraeTcsa yacTto OeaxkamMu U NTUOAMH1, KPYIIHBIMU 6GCHO3BOHO‘IHBIMI/I, a TaKiKeE

MOXET 110€AaTh ATrO0JbI.

11 — Ortpsg Xumaeie. XWIMHUK; MMHUTAETCS MNPEUMYIIECTBEHHO MEJIKUMH M CPEIHHUMHU IO pasMepy
MMO3BOHOYHBIMU KUBOTHBIMU, KOTOPHIX AKTHBHO IMPECIEIYET WU BBICIEKUBAET. Takke MOXKET MOeNaTh
KPYIHBIX O€CITI03BOHOYHBIX U T1a]1aJ1b.
12 — Orpsn Xurniabie. CMEIIAHHOSIHBIA TUI TUTAHUS; J00BIBAET, KAK MEJIKUX U CPEIHUX IO pa3zMepy
MMO3BOHOYHBIX, U KPYIMHBIX OECITO3BOHOYHBIX, TaK M PBIOY, STOMABI, KOPHEIUIOABI. MOXET OXOTHUThCS Ha

KPYIIHBIX KOIIBITHBIX, & TAKKC €CTh MaJdJlb.

13 — Otpsn Xuminble. XUIIHUK; MATAETCS TPEUMYIIECTBEHHO CPEIHUMU IO pa3Mepy MO3BOHOYHBIMH, a
TaK>Ke KOIBITHBIMY MJIEKOITUTAIOIUMU.

Ilo 2 b6anna 3a kaxcowlit npasuibHblil OMmeem

Caenbl A b B r J E
Otpsia u Tun 6 11 7 9 1 12
IIATAHUA

BCEI'O 100 6annoe 3a ece 3a0anus



«JlomonocoB» 2022-2023
BAPUAHT 2 10-11 kaacenl

BJOK 1. 3amaua 1. 10 6ay10B C MTOMOIIbIO0 OYKBEHHOTO K (pa TaliTe OUCaHNE
pacTeHus, IPEACTABICHHOTO Ha PUCYHKE.

Knacc: A — onnononbnbie; b — ABynonbHBIE.

Jlucropacnosioxenue: B — myToBuaroe;
I' — cynporusHoe; [l — ouepenHoe.
JIncroBble IVIACTHHKH: E — cnoxHrie;

K — mpocrsle.

Hpuaucrauku: 3 — ecth; 1 — Her.

HBetku: K — oboemnonsie; JI — ogHOMONBIE.
3aBa3b: M — ogHoraesgnas; H — maororuesmHas.
I'mueneii: O — mMoHomepHbli; Il — cunkapnHbll U3 3
IJI0/I0UCTUKOB; P— nmosnmMepHsIit.

Anapoueii: C — U3 0JJHOTO Kpyra ThIYUHOK;

T — IByXKpyroBoii.

Iimoa: YV — opemiek; @ — MHOTOOpEIIEK;

X —recriepuauit; L] — s61m0K0; Y — 600;

[II — xppUIaTKA.

Oxonousernuk: 1] — npocroii;

'b — nBoiiHoON; bl —penynnpoBaHHBI.

OTBET: A, I[, K N, ILM, O, C,Y, bl. -3akaxcoviit npasunvuuiii omeem 1 6ann

Pacmenue — Carex nigra (Ocoka uepnas)

3amaua 2. 3 0aJJ1A. Perynsroprerii 6enok KN1 urpaer BaxHyI0 poiib B pa3BUTHH PACTEHHIL.
Uccnenosanus noxanuzanuu MPHK storo Genka B moberosoit anukanbHoi mepucteme (ITAM)
nokazanu, uro skcnpeccus reHa KN1 B [TAM pacnpenenena HepaBHOMEPHO (cM. (poTo creBa,
TEMHBIE y‘laCTKI/I MOKa3bIBAIOT 30HBI MakcuMmanbHOW KoHIeHTpauuu MPHK KN1, 6yxBamu P
0003Ha4YeHbI MPUMOPAMHU (3a4aTKH) JIUCTHEB). MyTaHT, y
kotoporo 6enok KN1 cuntesupyercs He Tonbko B [TAM,
HO U B JIUCThSIX, IEMOHCTPUPYET HapYyLICHUS B Pa3BUTHH,
B TOM 4YMCJ€ - JIUCTOBOM IUIACTHUHKH (cM. (poTO crpaBa,
mukuid Tin (WT) 1 myrtanT Kykypy3sl Knl). TTo Bcemy
JUCTYy BUAHO O0Opa3oBaHME Yy3€IKOB —  OYaroB
MEpHCTEMaTUYECKUX KJIETOK. W3BectHo, 4TO
pacTUTEIbHBIE TOPMOHBI MI'PAIOT POJIb B Pa3METKE 30H
IIAM u gBIsII0TCS Ba)XKHBIMU CUTHAJIaMH O TOM, Haao JIK
KJIeTKaM JTu¢QepeHpoBaThcs U B KaKOM HampaBieHWd. Ha OocHOBe HMMEIONMXCs JaHHBIX
npeanonoxure, kak 6enmok KN1 6yaer perynmnpoBaTh CHHTE3 TOPMOHOB.

A) benok KNI pomkeH CTUMyIHpOBaTh CHHTE3 THOOEPENIMHOB M MOJABIATH CHHTE3
ITUTOKWHUHOB.

b) benok KN1 ctumynupyet cunTe3 abciM30BOM KUCIOTHI U MTO/IaBIIsI€T CHHTE3 ayKCHHA.
B) benox KN1 ctumynupyeT cuHTe3 HUTOKHHUHOB U MO/IABIISET CUHTE3 THO0EPEITINHOB.

I') benok KN1 ctumynupyet cuHTe3 STHIICHA U TIOAABISET CUHTE3 IUTOKMHUHOB.

OTBET: B -3 6aaaa



3agava 3. 6 0aJ/JIOB. VYcramosure cOOTBETCTBHE MEXAy MpU3HAKaMU OpraHu3MOB U
dbopMoii HBOIIONINHU, B PE3YNIbTaTe KOTOPOM ITOT MpU3HaK chopmupoaics. K kaxmaoi mosumumy,
JAHHOU B MEPBOM CTOJIOLIE, TOI0EPUTE COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTONIOIA

IIpu3Haku opranusmMoB DopMa IBOJTIOLINAH
A. KOJTIOUKY €KEBHUKH M KOJTIOUKH OapOaprica
B. ycuku ropoxa u Kooukn OapOapuca 1 xoHBepreHTHAS
B. xxenynp u para 2 nuBepreHTHas
I'. KorOUKH pOOMHMY M MM OOSIPHIITHUKA 3 mapaenusm
J. nepucThle Baliu NalOPOTHUKOB U JINCThs CArOBHUKOBBIX
E. ycuku ropoxa v yCUKM BUHOTpaaa

OTBET: Al;Bb2;B2;1'1; 13; E1 Kaxcowvlit npagunvHulii omeem — 1 oann

3amaua 4. 7 0aJ1J10B. Coornecute CTPYKTYpBI HA
CXEM€ C COOTBETCTBYIOIIMMH OMMUCAHUSMU B TAOIHUIIE. i

31ech, IpU Y4acTHH MarHUEeBbIX KOMILJIEKCOB C A
Terpanupposiamu, Takux kak CssHz2MgsNOs,
MIPOUCXOANT CIOKHBIN (PU3UKO-XUMHYECKUIT 2
mpolecc, B KOTOPOM B KadyecTBe IOOOYHOTO )
MIPOJYKTA BBIIEISIETCS KUCIOPOJ

HpOI/ICXOILI/IT OKHCJICHUC OPraHUYCCKUX
Coennnennit u dpochopumuponanue A 1D

3aech COOEPKUTCS KIIETOYHBIN COK

OcyIecTBIsAETCS CO3PEBAHNE, COPTHPOBKA
TPAHCTIOPT OETTKOB, CEKPETOB

KoMmakTHO yrnakoBaHbI HECKOJIBKO OYCHb

JJIMHHBIX JIMHEUHEBIX MOJICKYJI — ITOJIMMEPOB,

JAJIMHA KOTOPBIX Ha MOPAAKHA IMPEBLIIIACT pa3Mep

IéﬂeTKH OTBET: A-4; b-3; B-5;
TPYKTYpa, OCHOBHOW  KOMIIOHEHT KoTopo# | E

Si02xnH20 I'-2; A-7; E-6; K-1 -

Jlokammzyercs pepment XK Kajcowlil npaeuﬂbubtﬁ
noys10300uchochaTkapOoKcuIaza

By bocdarkap omeem — 1 6ann

XN == =

3amaua 5. 60 O0QJJIOB Ha pucyHke wH306pakeHbl AMArpaMMBl I[BETKOB PAa3THUHBIX

MMOKPBITOCECMCHHBIX paCTeHHﬁ. Vkaxure o Kaxaou AuarpaMMmbl  COOTBETCTBYIOIIYIO en

dbopmyny nBetrka. OTBET AaiiTe B BUJIe COOTBETCTBUS OYKB U IIUD.

. ; . . . . DopMyIIbI IIBETKA!
420N o\ 1.PsA.Gs 2. Pu3AssG
(5 s“’ﬁ’)) 8 0 B
@éy \39/ 3. KiCsA2aGp) 4.KszCasa
Ax G 5.K3C3A6G 6
A I[ E oo 3(5) . K3 L3 A6 9 .

Ks Cs) As+s Gs)
OTBET: A-1; b-4; B-2; I'-6; 1-3; E-5
Kas#cowlil npasuibHulit omeem — 1 oann



3amaua 6. 30 0AJIJI0B Ha prcyske n306paeHbl TUIHYHbIC ¥ BUAOM3MEHEHHBIC KOHEIHOCTH

wieHncToHorux. IlpencraBurensam
KAKUX CHCTEMAaTHYECKUX TIPYII
YJICHUCTOHOI'UX MOT'YT
[IPUHAJIEKATh OTU KOHEUYHOCTH, U
Kakue (yHKINHU BBITOTHSIIOT?

OTBET: Kaxcowlil
npaeuibnulil omeem — 1 oann

C TUIIUYHBIM I'PBI3YIIUM annapaTOM)

Homep | Cucremarnueckas NpuHaAJICKHOCTb )KUBOTHOTO OyHKIMH
;IchHK Kiacc OTpsa Ui HaATOTPST
€
1 PakooOpazubl | XKaOponoru(-e); OuIbTpalMOHHOE
e normyctumo: BetBucroycoie nuTaHue/ GuIbTparus,
JIBIXaHue/ra3000MeH
2 PakooGpa3ubl | Paku-6oromornsl (Poronorue, XBaTaTenbpHas (MIOUMKa
e Stomatopoda) (+1 6am) JI0OBIYN)
3 PakooOpazubl | Yconorue (+1 6amn); MeHee TOUHbIA | OUIBTPAIMOHHOE MUTAHUE
e OTBET: MOPCKHE KETYAU / hunpTpanus
4 Pakoobpasubl | JlecaTunorue Ocszanue /
e YyBCTBUTEJIbHAS (MEHEE
To4Has (HOPMYIHPOBKA)
5 PakooOpasubl | [lecatuHorue 00paboTKa MUK
e (ynepxuBaHue,
COPTHUPOBKA U3MENIbUCHHE
MUIIH );MEHEee TOUHAast
(bopMyITUPOBKA: «SIBISETCA
YaCThIO POTOBOTO
arrapara» U aHaJOTHYHbIe
110 CMBICITY
6 Hacexomblie XKectkokprasie/Ilonyxectkokpsuibie | [InaBaHue; MeHee TOUHO:
; nepeBIKEHIE
MeHee TOUYHbIe OTBETHI: KYKH, KIIOIBI
7 PakooOpa3ubl | BerBuctoycsie [InaBanue,
e qYBCTBUTEIbHbIE
8 Hacexomble (ommyctumo Ha3zBaHwue Jaoboro otpsana | [lepensuxenue /
C TUIIMYHBIMU OeraTeIbHBIMH HOTaMU; | OeraTesbHbIe
Hanpumep [lepenoHYaToOKphITBEIE)
9 Hacexomsle Bboromomnossie / TapakanooOpa3Hble [Toumka 106614 /
(HazoTpsn) XBaTaTeabHas
10 Hacexomblie JIOITYCTUMO Ha3BaHUE JI000T0 OTpsAZia | OTKYChIBaHUE,

pasrpbi3aHue/u3MeNbYCHI
€ TBEPJIOM IHUILIH; - MEHEE

TOYHO: «SIBIISICTCS YaCThIO
pPOTOBOTO anmnapara




3agaua 7. 12 0aJ1J10B KpeatunuH — 3T0 MpoAyKT pacmajaa kpeatuHgocaTa, BeecTBa, UTPAIOLIETO
BOXHYIO pOJb B (OPMHUPOBAHMM MAKPOIPTHUECKUX COCITUHEHHH, HEOOXOAMMBIX UII OOecHeYeHUs
MBILIEYHOTO COKpameHus. [Ipoaykius KpeaTHHHHA B OpraHu3Me CTaOWJIbHA M 3aBUCUT OT MBIIIECYHOI
Mmaccbl. OOpa3ysich B MBIIILAX, KPEaTHHUH BBIAEISIETCS B KPOBb M CBOOOJHO BBIBOJUTCS TMOYKAMHU M3
opranusma. Ormpenenure BETUYMHY KaHanbLieBoW peaOcopOuum (MJI/MHH), €CIH KOHIEHTPALUs
KpeaTHHHHA B IJIa3Me KPOBH COCTABIISIET 5 MKI/MII, 3a 4 yaca HaOironeHus Boiaessiercs 312 mia Mouu, u
KOHIIGHTpalMsi KpeaTMHUHa B Moue cocTaBisieT 550 mkr/mi. [IpuBenute xoj pemieHus 3axaud. [lpu
pacuemax Kananbyegou cexpeyueti MOJiCHO npeHedpes.

Pacuer CK® + 6 0aJ1J10B
Omnpeenig, CKOIbKO BTOPHYHOI Moul oOpasyercs 3a | munyry + 1 0AJ1JI

Onpenemmm KP + S 0a/1710B

3a apupMeTHYecKUe OIUOKH — MUHYC 1 0a/J1, HeT pelmieHUsi — MUHYC 6 0a/L10B

Bapuant pemenusi Nel: Bpems nabGnrogenus cocrapisieT 4 daca: t =4 yaca = 4 x 60 MUHYT =
240 MuHyT

PaccuntaeMm, cKoIbKO BTOpUYHOU Mouu oOpa3yercs 3a | MUHYTY:

312 mu1 / 240 munyT = 1,3 Mmi/MuH

Onpenenum, CKOJIbKO KpeaTUHUHA MEPEXOIUT B IPOCBET OOYMEHOBOM Karcyibl 3a 1 MUHYTY:
550 mxr/ma x 1,3 mi1 = 715 MKr/MuH

Paccuntaem ckopocTh KITyOOUKOBOM (DUIBTPALIMH:

CK® = 715 mkr/muH / 5 mxr/ma = 143 mu/mMun

OnpenenyM BeITUYMHY KaHAIbIEBOW peadcopOmuu:

KP = CK® — V BropruyHOif MOuH, 00pa30BaBILEHCS 32 MUHYTY

KP = 143 ma/mun — 1,3 mu/mun = 141,7 mua/MuH

Bapuant pemenuss Ne2: Bpewms nHabmronenus coctaBisieT 4 yaca: t = 4 yaca = 4 X 60 MUHyT =
240 MUHYT

Omnpenenum Maccy kpeatnHuHa B Moye: m = C X V Moun - m = 550 mMxr/mi x 312 man =171 600
MKT

Paccuntaem, CKOJIBKO KPOBU JIOJKHO ObLITIO OTGMIBTPOBATHCS ISl TOTYYEHUS TAKOH MacChl
KkpeatuHuHa: V kpoBu =m/ C

V xpoBu = 171 600 mxr / 5 Mxr/mi = 34 320 M1 KpoBU

Paccunraem, ckonbpko nepBuuHONU MouH obpa3zyercs 3a 1 munyty (Mi/mun): CK® =V xpoBu / t
CK® =34 320 mu / 240 mun = 143 ma/MuH

PaccuuTaem, CKoJIbKO BTOPUYHOM MOun oOpazyercs 3a 1 MUHYTY:

312 mu / 240 munyT = 1,3 MmJi/MuH

OnpenenyM BeIMYUHY KaHAJIBIEBOW peabcopOIiu:

KP = CK® — V BTOopryHOi MO4YH, 00pa30BaBIICHCS 32 MUHYTY

KP =143 ma/mun — 1,3 mi/mun = 141,7 mi/MuH
OTtBer: 141,7 mu/Mmun



3amaua 8. 14 0QaJJIOB. V oxmoro u3 Bum0B JKYKOB-yCauel LIBET HAAKPBUIUN ONPEIEIsAeTCS
OJHMM TEHOM, MpEICTaBICHHBIM Tpems amwiensmu: B (depHble HaakpwUibst), D' (kpaCHble
HaJKPBLIbA) U DY (kETHIC HAAKPBLIL). Autenas B nomunupyet Hax b, KoTOpEIi B CBOO 04Yepeb
JIOMHHAHTEH 110 OTHOLICHUIO K DY. Kakue koMOMHaIMuK aiiesneld BO3MOXKHBI Y 3THX KYKOB U KAKUM
dbenotunam ouu OyayT coorBeTcTBOBaThH? Ilpu nccnenoBanuu OONBIION MOMYIISIIIMKA 3TUX KYKOB
ObUTH OOHApYKEHBI CIeayIoIIne 4acToThl Betpewaemoct: B = 0,3; b" = 0,4 u bY = 0,3. Ecim
HAceKOMbIe OYAYyT CKpeIIMBaTbCA CIy4ailHO, ueMy OylIeT paBHa 4yacToTa ocolOell ¢ YepHbIMHU,
KPacHBIMH M KENTHIMU HAJAKPBUIBSIMH B CIEAYIOIIEM MOKoJeHH? Eciau momynsnust COCTOUT U3
66500 >xyKoB, CKOJIBKO Oy/IeT )KYKOB Kakoro (herHorurma?

Pemenue: PaccMOTpHM BO3MOKHBIE T€HOTHITBI K COOTBETCTBYIOIIHE UM (DEHOTHITBI.
B B - uépnsie, B b" — uépusie, B bY — uépnrie, b" b — kpacusie, b" bY — kpacusie, bY bY —kéntere.

[TockonbKy CKpelMBaHus CIIy4aiHbl, B IOCTATOYHO OOJIBILION MOMYJISIUU YaCTOTHI BCTPEYaeMOCTH
FOMO3UTOT OYAYT PaBHBI KBaJIpaTy 4aCTOTHI BCTPEYAEMOCTH aJljIelisl, @ YaCTOThI BCTPEYaeMOCTH
TeTepO3UTOT — YIBOCHHOMY MPOU3BEIECHUH YaCTOT BCTPEUAEMOCTH ajljiesiel (BO3HUKAIOT KaK
KOMOHMHAINS OTIOBCKHI*MaTepuHCKuii+MaTepuHckui *oriioBckui, 1.e.Cc+cC=2Cc). PaccuntsiBaem
BCE BO3MOKHBIC KOMOWHAITUH.

B B=0,3%=0,09; B b"=2*0,3*0,4 = 0,24, B bY = 2*0,3*0,3 = 0,18.
Bce uépubie= 0,09+0,24+0,18=0,51. 4 6anaa

brb" =0,42=0,16: brbY=2*0,4*0,3=0,24.
Bce kpacubie = 0,16 + 0,24 = 0,40. 4 d0a1a

bY bY = 0,3%=0,09. — é&nTbie 4 0ay1a

PaccuureiBacM 1o 3TMM 4acTOTaM KOJIMYISCTBO ycaqeﬁ C pa3HbIM LIBETOM HaI[KpI)IJ'II/Iﬁ B IIOIYJIAIIU U

Yépubie = 66500 0,51 = 33915; kpacubie = 66500%0,40 = 26600; xéarbie = 66500%0,09 = 598S. -

2 daJ1a

BCEI'O — 14 6a1710B

Ecnu nem pewenus, no nanucanu 3akon Xapou-Batinbepea — moorcno
nocmasums 1 6ann, 3a apugpmemuueckue ouubku — munyc 1 6ann ,

Hem peuleHusd, d mojabKo omeent — MUH)C 6 bannos
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Ha pucynkax npencraBiieHbl clie[ibl pa3HbIX KUBOTHBIX (A-E).

Omnpenenurte, K KAKOMY OTpPSITY
OTHOCHUTCS ’KHBOTHOE,
OCTaBHBILICE CIIEIBI, a TaKXKe
BbIOCpHUTE HamboJyiee TIOJIHOE
OIMCaHHE OCOOEHHOCTEH ero
MUTaHUS (1-14). Otser
3aHeCUTe B TaOJHIly B BHIE
COOTBETCTBHS OYKB U ITUDP

1 — Otpsax I'pezynsl. [lutaercs
MPEUMYIIECTBEHHO CEeMEHaMH U
IJI0JaMH JIEPEBHEB.

2 — Orpsan T'peynsl. [luTtaercs

KOpO#, mmoOeraMu JepeBbEB U
TPaBsIHUCTHIMH PaCTEHUSIMHU.

3 - Otpsin ['pe3yHBL
IIpeuMyIlIeCTBEHHO  TPaBOSIAHOE;
MUTaeTcs  COYHBIMH  YacTAMHU
pacTeHu.

4 — Orpsp 3aiineoOpasubie. [TuTaercs Kak TpaBIHUCTHIMU PACTEHUSIMHU, TaK M KOPOU, U BETKAMH JIEPEBbEB

U KyCTapHHUKOB.

5 — Otpsp [NapHOKOTIBITHRIE. CMEIIAHHOSTHBIA THIT TATAHMSL.
6 — Otpsin [laprokonbiTHEIE. [IUTaeTcs Kak TpaBSIHUCTHIME PACTECHUSIMHA, TAK U KOPOU, M BETKaMU JIEPEBHEB

U KyCTapHHUKOB.

7 - Orpsin Hacexomosinasie. [TutaeTcst 0€CIO3BOHOYHBIMA U METKUMH TIO3BOHOYHBIMU YKHBOTHBIMHU.
8 - Otpsn Xumasie. CMEIIaHHOSTHBIN TUT TUTAHUS; JOOBIBAET HA MIOBEPXHOCTH 3EMIIM WIJTH BEIKAIIBIBACT
MEJIKUX MTO3BOHOYHBIX, KPYITHBIX OECIIO3BOHOYHBIX, COUHBIC YAaCTH TPABSIHUCTBIX PACTCHHA U STOJBI.
9 — Otpsn Xwumable. [lutaeTcs NMPEUMYIIECTBEHHO PhIOOH, MEIKUMH IMO3BOHOYHBIMHU M KPYIHBIMHU

0EeCIIO3BOHOYHBIMM.

10 — Otpsin Xumnsie. [luraercs yacto OelkaMu W NTHLIAMH, KPYHHBIMH OECIO3BOHOYHBIMH, & TaKKe
MOJKET MOeAATh ATOMBI.
11 — Otpsax Xumsele. XWIIHHUK; NHUTAETCS NPEUMYIIECTBEHHO MEJIKUMH M CPEJHHMHU IO pasMepy
MTO3BOHOYHBIMH JKUBOTHBIMH, KOTOPBIX AKTHBHO MPECIECAYET WM BBICIEKNBAET. Takke MOXKET MOeNaTh
KPYITHBIX OE€CIIO3BOHOYHBIX H MaJ1AJb.
12 — Otpsin Xumrable. CMENIaHHOSIHBIA THI TIUTAHUST; JOOBIBACT, KaK MEIKHAX U CPEJHUX IO pazMepy
MO3BOHOYHBIX M KPYIHBIX OCCIIO3BOHOYHBIX, TaK M PbIOY, SIr0Jbl, KOPHEIUIOABl. MOXET OXOTHTHCS Ha

KPYIIHBIX KOIIBITHBIX, & TaKKE€ €CTh Majalib.

13 — Otpsin Xumnble. XUIIHUK; MATACTCS MPEUMYIIECTBEHHO CPEIHUMH II0 pa3Mepy MO3BOHOYHBIMH, a
TaK>Ke KOIBITHBIMY MJIEKOITUTAIOLUMHU.

Ilo 2 b0anna 3a Kax3cowlit npaguibHblil OMeEem

Caenpl A b B Ir Ji | E
Otpsa u

THII 10 5 4 8 13 /
NMUTAHUSA

BCEI'O 100 6annoe 3a ece 3a0anus



