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3agauya 1. Beero 10 6anoB. C nmomoiisio OyKBEHHOTO mudpa JaiTe onucaHne MOX000pa3HOTO
- pacTeHus, MPEACTABICHHOTO HA PUCYHKE.

IIo crpoenuio rameropura: A — CIOEBUIIHOE

pactenue; b — nucrocrebenbHOE pacTeHHeE.

ToammuHa aucta: B — B oauH ciaoi kieTok; I' —

B OJIUH CJOW KIIETOK, HO LIEHTpajJbHas >XHUJIKa

MHOrocioiHas; [l — JIMCT TONIUHON MUHUMYM B

3—4 cn04 KIJIETOK.

HenTpanabHasn xuika aucra: E — He BeipaxkeHa;

2K — BbIpaxeHa.

IIponoabHbIe MJIACTHHOYKH HAa JucTe: 3 —

OTCYTCTBYIOT; W — pacronokeHbl TOJBKO IO

LEHTPAIbHON WiKe; K — MHOroduciieHHbIE,

PaCIOJIOKEHBI 110 BCEU MMOBEPXHOCTHU JIUCTA.

Kpaii aucra: JI — Bcerna nenbHblid; M — ¢ 0OTHOKICTOYHBIMU 3yOriamu; H — ¢ 3y6mamu u3 2—3
KJ1eTok; O — IMCThA ABYX THUIIOB: LIETbHOKpAHUE U 0aXpoMuaThIe.

Kopo0ouka: [1 — npsimocrosiuast unu HakinoHeHHasi; P — ropusonranbsHas; C — coruyrast.
Kopo6ouka BckpbiBaercsa: T — Kpblllieukoii; Y — Npog0JbHBIMU HIEIISMH.

Kpbimeuka: ® — ¢ kmroBukoM; X — 0e3 kimoBuKa; L] — oTcyTcTByeT.

Iepucrom: YU — Hemaronpoutusli; LI — aprpogontHslii; LI — oTcyTcTBYET.

Hoxkka: 'b — ymmaHAs, B 1Ba 1 00Jiee pa3 MpeEBHIIACT JUTHHY KOpoOoukH; bl — kopoTkas, paBHa
JUTMHE KOPOOOYKHU WM MPEBBILIAET ee He OoJiee, 4eM B JiBa pasa.

OTBET: b,B,E, 3, JLIL, ¥V, I, U, bl I 6ann 3a kax);cowiii npagunvHulii omeem

3agaua 2. Bcero 12 6asnoB. ComnocrtaBere n3o0OpaxkeHus (A - E) ¢ Ha3BaHUSMHU JIMCTOBBIX
macTUHOK (1 - 6) M yCTaHOBHUTE HANpaBIECHUE YBOJIOIMH MAaKPO(PHUIIOB IIBETKOBBIX PACTEHUHN OT
paHHuUX ¢opM K Ooiee MO3IHUM,
3aIncaB OTBET B BUJIE

A a r

nociuenoBaresibHocTH OykB U 1udp,
Hanpumep, A6E2B3/I4B5I'1

THIBI JHCTOBBIX IJIACTHHOK:

Acer platanoides Plantago major Ribes rubrum
X 1.oBanpHAag;

E B 2.manp4aropasienbHas;

‘ 3.1aap9aToCIIOKHAS,

* o< 4. mepuCTOCIIOXKHAS;
5. TpoifuarononacTHas;

Rosa canina Symphoricarpos Lupinus 6. AHIEBHIHAS.
albus polyphyllus

OTBET: b1/16I'5SA2B3E4

Ilpasunvnoe couemanue 6yke u yugp — 6 6annos (no 1 6anny 3a Karxcovlit nPABUILHBLIL OMEem
Ilpasunvustit nopadok 6yke — 6 6annoe (eciu nOpaodoOK HapyuieH, mo 3 6anna 3a npasuibHovle
3 oyKebt, udyujue noopao).



3anauya 3. Beero 16 6a/10B. Paccmotpute cxemy >KM3HEHHOTO
[UKJIA U 3a0JHUTE TaOIuILy.

Poir B cucreme

_HOMep [lonoxeHune B cucTeMe KUBOTHBIX

Ha «I1apa3suT-X035IMH» Tun Kiace

cxeme

1 Ecnu ykazano, umo emopot Xopoogvie Penmunuu/Ilpecmvixarowuecs
NPOMENCYMOUHBIU XO3AUH — loann loann
2 oanna;
Ecnu npocmo -npomesicymounulii
xosaun -1 0ann

2 Ecnu npocmo napazum - 1 6ann IInockue wepsu | Jlenmounvie (uepsu) /
Ecnu ecmov ymounenusa: auuunka loann Llecmoowl
napazuma/QunHa/Henonoso3pendst loann
cmadus napasuma u m.n. — 2
oanna

3 okonuamenvhwlii xo3sun — 2 6anna | Xopoosvie Mnexonumatrowue /3sepu
(ZOIMYCTHMO: 0CHO6HOI) loann léann

4 Ecnu ykazano, umo 1-ii Ynenucmonoeue | Ilaykoobpasnvie
NPOMEINCYMOUHBLU XO3AUH — 2 loann loann

oanna
Ecnu npocmo - npomescymounwiii

xozaun - 1 oann

3anaua 4. Bcero 10 0am0B. OauH ckenTUK OOBHHMII W3BECTHOrO OoTaHmka L, 4TO TOT TpaTuT Bpems Ha
«HU3IIHE PACTECHUS» — HAYEro U3 cebs He MPe/ICTaBIISIONy0 epyHay. B otBer L moobemian BEICTYIUTh B KiiyOe
CKEIITHKOB, M TI0Ka3aTh KPAcOTY U 3HAYMMOCTh OOBEKTOB CBOEro m3ydenus. OH HaOpocalsl sl JIOKJIaja TE3HChI,
MOMOTHTE €My M0100paTh HanboJIee MOXOIAIINE TIPUMEPDI U3 IEPEUUCICHHBIX
a) Cyanophyta, 6) Bacillariophyta, B) Basidiomycota, r) Dinophyta, 1) Fucophyceae, e) Rhodophyta. B mHekotopbix
CIIydasix MOXKHO HMPHBECTH OOJIbIE OJJHOrO npumepa. OTBET 3aNuIIUTe B BUsIe codeTanus udp u Oyks: 1 — aj 2-

0, B...

1 OCHOBHOM UCTOYHMK IEPBUYHON MPOAYKIIMH B OKEAHE 0 (a,r,m,e)*

2 Moryt coBMemarh OTOCUHTE3 € «OXOTOM» (T0JI030I1HBIM TUTAHUEM ) r

3 [IpuHUMAOT y4acTHe B TOCTPOHKAX KOPALTIOBBIX PU(OB U KPYTOBOPOTE T, e
KaJIbIMsI B IPUPOJIE

4 B mMopsix hopmupyroT noaBoansie jgeca — ke (Kelp) I, e

5 B Mopsix sBnstroTest mpuuMHOM KpacHbIX npuimBoB (Red Tide) r, 0

6 MoryT ycBauBaTh a30T U3 aTMOC(hepbl a

7 MoryT OBITh CaMbIM KPYITHBIM OpPTraHU3MOM Ha 3eMJIe B

8 MoryT cBeTUTBHCS B TEMHOTE (OMOIIOMUHECIICHIINS ) B, T

9 MoryT pa3pymaTth U TUTATHCA TUTHUDUITUPOBAHHOM IIEIUTION030H B
(npeBecHHOMN)

10 [IprHEMarOT 3aMETHOE ydacTue B KpYrOBOPOTE KPEMHUS B IPUPOJIE 0




OTBET:

1. mepBoi ykaszana 0 - 0.5 6aJju1a, ecniu ykazaHa ogHa u3 OykB a, I, 11, € — ete 0,5 6ania

1

3agaua S. Beero 12 6annoB. Ha pucyHke npeacTaBieH penepryap INECeH ABYX CaMLOB IE€BUYEH
sonorpuxun (Melospiza melodia) u3 cemeiicTBa oBcsiHKOBBIX. OTMETHTE B TAOJIHIIE KPECTUKAMH,
KaKue mapsbl IIeceH OyAyT MeTh CaMIIbl B ClTy4ae, €I OHU BCTPETATCS PYT C IPYTOM Ha TPaHHUIIe

2
3
4
S.
6
7
8
9

. r—10ann

. T, € - 32 KaxKay1o u3 3tux 0yks 0.5 0asiia — Bcero 1 6as

. I, € - 32 Kaxayo u3 3Tux 0yks 0.5 6asia — Becero 1 6as
r, 0 - 32 Kaxay10 u3 3TNX 0yKkB 0.5 6asa — Beero 1 6a

.a-106amn

. B -1 0amn

. B, I' - 32 Ka:KAYI0 U3 3TuX OykB 0.5 6as1a — Bcero 1 6an

. B -1 06aan

0.6 -1 6aan

CBOHX TeppI/ITOpHﬁ, a MUHYCaMU — BCC pYTHUC BAPHUAHTHI.
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3agaya 6. Bcero 6 OannoB. /[ByM manuMeHTaM NpPOBOAAT HMCKYCCTBEHHYIO BEHTUJISILIUIO JIETKHUX C
MUHYTHBIM 00BbeMOM jpixanust 10 1/MuH.

[MarmmenT Nel: yactora ApIXaTesbHBIX IBHKEHUH = 20, 00beM aHATOMUYECKOT'O MEPTBOTO MPOCTPAHCTBA
=170 mn

[MTarmenT Ne2: yacToTa ABIXAaTENbHBIX IBUKEHUN = 16, 00beM aHATOMHYECKOTO MEPTBOTO MPOCTPAHCTBA
=150 mn

Hackonbko paznuuaercs 3)()eKTHBHOCTD JETOYHON BEHTHISIUH Y 3THX nanueHToB? OTBET NpUBEANTE
B JIUTpax.

[TOACHEHUE:

JpixarensHblil 00beM (JIO) — 370 00beM BO3/1yXa, KOTOPBIN YEIOBEK OJTHOKPATHO BBIIBIXACT MPHU
CIIOKOMHOM BJIOXE.

MeptBoe npoctpanctBo (MII) — 3T0 yacTh AbIXaTeNbHOTO 00bEMa, KOTOpask He JOCTUTAET ajbBeoll,
BEHTUWJIMPYsI JIUIIb JbIXaTEJIbHbIE IYTH (00BEM BIXATEIbHBIX IIYTEH OT pOTOBOM MOJOCTU WIH
HOCOTJIOTKH JI0 aJIbBe0IT). Bo3ayX, 3amoMHsIONIMI MEpTBOE IPOCTPAHCTBO B Ta3000MeHE HE Y4acTBYET.
MunytHas anbBeosisipHas BeHTH i (MAB) — 3To o0mumii 00beM BO3/1yXa, KOTOPBIN 32 MUHYTY
BXOJIUT B aJIbBEOJIBI M YYaCTBYET B ra3000MeHe.

PEIIEHME Nel.

[Tanment Nel:

JO =10 n/mun : 20 = 0.5 1 (wm 500 M, wim 500 cm3)

MAB = 10 — MII = (0,5 1 — 0,17 i) x 20 = 6,6 1/mMuH

ITamuenTt Ne2:

JO =10 n/muH : 16 = 0.625 1 (wum 625 mi, umu 625 cm3)

MAB = 1O — MII = (0,625 1 — 0,15 1) x 16 = 7,6 n/MuH

Takum 00pa3oM, MUHYTHas allbBEOJISIpHAS BEHTWIAIMS y narenTa Ne2 Ha 1 i1 6onbiie, yem y
namuenTa Nel.

OTBET: D¢ dexkTuBHOCTD JIerO4HOM BeHTHIIAIMH Y narenTa No2 Ha 1 i1 Beime, yem y naruenta Nel.

PEILIEHUE Ne2:

3a 1 MuHyTYy He Bech BO31yX U3 10 J1 mocTynaer B ajdbBEOJIbl U y4acTBYeET B razooomene. [1pu kaxaom
BJIOXE YacTh BO3/yXa 3aMOJIHIET MEPTBOE MPOCTPAHCTBO U BEHTHIIUPYET TOJIBKO JbIXaTEIbHBIE YTH.
Takum oOGpazom:

MAB = 10 n/mun — (MII x KonudecTBoO IbIXaTelbHbBIX JTBHKCHHUA/MHUH )

[Tanment Nel:

MAB = 10 n/musn — (0,17 1 x 20) = 6,6 1/mMuH

[TarmenT Ne2:

MAB = 10 n/mun — (0,15 1 x 16) = 7.6 n1/mMmun

Kak mMbl BUgM, MUHYTHAsI ajbBeoJIsipHast BeHTUIIALUSA y nanueHTa Ne2 Ha 1 11 Oosblie, yeM y nanueHTa
Nel.

OTBET: D¢ddexTuBHOCTD 1eTOUHON BEHTUISAMH Yy nanrenTa Ne2 Ha 1 i1 BbIie, ueM y nanuenTa Nel.
MakcumajibHas oueHka: 6 6a11oB

Pacuer npixatensHOro oobeMa / Pacuer o0bema Bo3ayxa, KOTOPBIH 3aM0JIHAET MEPTBOE IIPOCTPAHCTBO
3a 1 MunyTy - 2 6aJ1a

Pacuyer MUHYTHOH abBEOISPHON BEHTHIALNN - 2 0asL1a

Conocrasnenue 3pPpeKTUBHOCTH JETOUYHON BEHTUIISIUY Y IBYX MAlIUEHTOB - 2 faJjia

Baoxk 3 BapnanTtl

3agaua 7. Bcero 10 6amuoB. [y ompeneneHus] MEPBHYHONW TPOAYKIHUH (PUTOIUIAHKTOHA IIHPOKO
UCTIONB3YIOT «CKIITHOYHBIN MeTo». B ocHOBe MeTona nexur ypaBHeHue ¢orocunreza: COz + HO —
(CH20) + O2, B KOTOPOM KOJIMYECTBO MOTPEOJIEHHON YITICKUCIOTHI MM KOJWYECTBO BBIIEIUBIIETOCS
KHCJIOPO/ia MPOMOPLUOHATIBHO KOJIMYECTBY 00pa30BABILIETOCS OPraHMYECKOrO BEIIECTBa. TP CKISHKU



OAHOTO O0beMa 3aloJHIIT BOAOM W3 BOAOEMa, coiepkamied (UTOIIaHKTOH. B mepBoil CkisiHKe
OINIPENEINIAIOT Ha4dalbHOE COAEp)KaHUE KHUCIOopoAd. BTOpylo M TpeThio CKISHKHM SKCIOHUPYIOT B
€CTECTBEHHOU cpene 24 4yaca (TpeThsl CKIISIHKA IOJIHOCTbIO CBETOHENPOHMIIAEMA) U 3aTeEM B 00euX
OIIPENEIIAIOT KOHIIEHTPALUIO KUCIOPOa.

ITyctb ucxonnoe conepxxanue Oz — 12,17 mr/a.

B TemHuoi# ckistake nocire 3xcno3unuu 02 — 11,57 mr/a.

B cBeTioi ckisHke nociie sxcrno3unuu Oz — 16,18 mr/a.

Paccunraiite 4MCTYyI0 M BaJI0OBYI0 IpOayKLHIo B Ipode B C Mr/i1, ucnomns3ys ko3dduuueHt nepecuera
OT KHciopoja K yriepoay 0,4.

Pewenue: Yucman npodykyua= eanosas npooyKkyus - Obixanue

Banoeasa npooykyus = 16,18(02 me/n) - 11,57 (02 me/n) = 4,61(02 me/n) % 0,4 =1,84(C m2/n)
Hvixanue (0ecmpykyusn) = 12,17(02 me/n) - 11,57(02 m/n)=0,6(02 me/n) -

Yucmasn npooykuyua=4,61(02 me/n)- 0,6(02 me/n)=4,01(02 me/n) x 0,4 =1,6(C m2/n)

Ecin Het pacueroB Munyc 3 6aju1a
IIo 3 0anua 3a KaXKAYH NPAaBUJIBHO PACCYMTAHHYIO NMO3MUMIO, IUIIOC OAUH a1 32 onpeesieHue
MOHSITHUSI MEPBUYHON MPOIYKIHHU

3agaua 8. Beero 12 6amnoB. B mrare Texac y Kykypy3bl ObUln 0OOHapyXeHbl PacTE€HUs, KOTOPbIE HE
JAl0T KU3HECIIOCOOHOM MbUIbLBL. DTOT NPU3HAK HAcIeAyeTCs BMECT€ C MHMTOXOHIPHUSIMHU IO
MaTepUHCKON JIMHUU. OO0O03HAUMM COOTBETCTBYIOIIMN reHoTun MUTOXoHApui kak T-MT (myxckas
CTEPHJIBHOCTh T€XaCCKOro THIa, MuToxonapun). Hopmy o6o3naunm kak N-MT. B sinepHom renome ectb
ren Rfl (Restorer of fertility), KOTOpBIii BOCCTaHABIMBAET >KU3HECIIOCOOHOCTH MBUIbIEL. AJniens rfl
BOCCTaHaBJIMBATh KM3HECIIOCOOHOCTh MbUIbLEI HE MOXeT. COOTBETCTBEHHO IbUIbLIEBBIE 3EpHA C
reHotunioMm rfl T-MT noru6aror, a ¢ renoruniom Rfl T-MT — xuznecnoco6nsl. Kakoe pacuienienue
MIOTOMKOB BO BTOPOM ITOKOJIEHHH IO MTPU3HAKY CTEPUIILHOCTH JIOJDKHO HAONII0aThCs IPU CKPELMBaHUN
poautenbckoi mapsl rflrfl T-MT (xenckoe pactrenne) x RFIRfL N-MT (myxckoe pactenue)?

[IpaBUIBHO yKa3aH FEHOTHII MO SAEPHBIM IT€HaM B IEPBOM MOKoJeHHH — 1 0aJ11

[IpaBUIBHO yKa3aH FEHOTHII 10 MUTOXOHAPUAILHBIM F€HaM B TIEPBOM HOKoJIeHNH — 1 0aJLII

Vkaszan (eHOTHUII B IEPBOM TTOKOJIeHHH — 1 0AJLIT

Bo BTOPOM TIOKOJICHHH JIAHO PACUIEILIEHHE TI0 SAEPHBIM reHaM 0e3 y4ETa My»KCKOH CTEpUIBHOCTH — 3
d0as1a

Bo BTOpOM MOKOJIEHNH JAHO PACIIEIIEHHUE M0 SAEPHBIM F'€HaM, YKa3aH FeHOTHIT MUTOXOHIPHUH € Y4ETOM
crepunbHOCTH — 3 0aJ1J1a

Bo BTOpPOM HOKOJIEHMH TPaBUILHO yKa3aHbl (PEHOTUMMYECKHE KIIACCHI MO MPU3HAKY CTEPHILHOCTH — 3

0as1a
PEILIEHHUE:

B mepBoM mokonenun Oynmer HaOmromaThes eanHooOpasume ruOpunoB. Ilo snmepHomy reny Rfa
noToMku F1 rerepo3uroTHbl, MHUTOXOHJAPUM HACIEAYIOTCS [0 MATEPUHCKOW JIMHUM U Y BCeX
MOCJICAYIOIIUX TTOKOJICHUI OIMHAKOBBL. Takum o0pazom, moToMkH F1 umerot cnenyrommii reHotum: Rfi
rfi 7-MT. Ouu MOTYT JaBatTh MbUTBILY ((GEPTHIBHBI), TOCKOJIBKY MIPUCYTCTBYET ayuienb Rf.

[Tpu ckpemmBaHuy rTUOPUIOB APYT C IPYToM 00pa3yroTcs )KeHCKHe raMeThl ¢ TeHotunom Rfi 7-MT
u rfi T-MT B cootnomienuu 1 : 1. Taxoke 00pa3yroTcst mbuiblieBbie 3€pHa ¢ reHotunamu Rfi 7-MT u rfa
T-MT. OnHako 1o yciIoBHUIO TbUIbIEBEIE 3¢pHA ¢ reHOTHIIOM f1 7-MT moru0aroT u B CKpeluBaHNH He
ydacTByIoT. Takum 00pa3om, BO BTOPOM TOKOJIEHHH OyeT paciierieaue mo renorunam Rfi Rft 7-MT
u Rf1rf1 T-MT B cootHomernu 1 : 1. [TockobKy y BceX ITOTOMKOB F2 B siiepHOM T€HOME PUCYTCTBYET
ayutenb Rfy, Bce oHU OyayT pepTHIABHBIME (PaculeNnIeHus 10 3TOMY NPHU3HAKY He Oyner).



3agaua 9. Beero 12 6aynoB. YV KieBepa I'eH «CEA0ro PUCYHKa» Ha JUCTBSIX, ONPEAEIAETCS JOKYCOM,
KOTOPBIi MpeICTaBIeH HECKOIBKUMH ayuteasaMu: V (MoJIHOe MATHO) JOMHHAHTEH 110 OTHOMICHHIO K VD
(pa3opBaHHOe MSITHO), KOTOPBIM B CBOIO OU€peab JOMUHUPYET HaJ V (OTCYTCTBHE MATHA).

[Ipu uccnenoBaHUM TMOMYJISAIMK HAa HU30JMPOBAHHOM ONBITHOM ITOJIE ObUIM OOHAPYXKEHBI CIIEAYIOITHE
4acTOTHI BeTpedaemoctu amneneit: V = 0,2 Vb=0,3 u v =0,5.

bynem cuurtarh, 4TO ONMBUICHHE MPOMCXOAMT CIydallHBIM 00pa3om. PaccumTaiiTe 4acToTy pacTeHHH C
MOJIHBIM TSTHOM Ha JIUCTBSIX, HEMOJHBIM ISTHOM M 0€3 IMSITHA B cleayronieM mokojdeHuH. CKOIbKO
pacTeHud Kaxaoro (eHoTurna OyAeT B MOMYJSAIHH, €CIM CYUTaTh, YTO Ha OmbITHOM ydactke 1000
pacTeHuit?

Pemenne: pacCMOTPUM BO3MOYKHbIE T€HOTHUIIBI U COOTBETCTBYIOMINE UM (DEHOTHUIIBL.

V — nonnoe natHo, V VP — nonnoe narHo, V V — nonHoe nstHo, VP VP — pasopsannoe nstHo, VP v —
pa3opBaHHOE MATHO, V V —OTCYTCTBHE HATHA.

[TOCKOBKY CKPEIIMBAHKS CIyJaiHbl, B JOCTATOYHO OOJIBIION MOMYISIMU YaCTOTH BCTPEYaeMOCTH
rOMO3UTOT OYIyT paBHBI KBAAPAaTy YaCTOTHI BCTPEUAEMOCTH ajljlels, a YaCTOThI BCTPEUaeMOCTH
reTepO3UIoT — yABOEHHOMY IIPOM3BEIEHHH YaCTOT BCTPEUAEMOCTH ajuieneil. PaccunTeiBaeM Bee
BO3MOKHBIC KOMOUHALIUH.

VV =0,2%2 = 0,04; VVb=2.0,2-0,3=0,12; Vv=2.0,2-05=0,2.

Bcee ¢ moanbivu naraamu = 0,04+0,12+0,2=0,36 — 2 6as1a

Vb VP =0,32=0,09; VPv=2.0,3-05=0,3.

Bce ¢ pazopBannbiMu naTHamu = 0,09 + 0,3 = 0,39 — 2 6ayna

Bce 6e3 maren VvV =0,5%2= 0,25 — 2 fasuta

PaccunThiBaeM 1o 3TUM YacTOTaM KOJIMYECTBO OCOOEH C ITUMU (PEHOTHITAMH B TIOMYJISIIUH:
C moanbiM naTaoMm = 1000%0,36 = 360— 2 6anna
¢ pazopBanHbIM naTHOM = 1000%0,39 = 390 — 2 6asna
6e3 nared = 1000*0,25 = 250- 2 6anaa

3a apughmemuueckue owiudOKU Munyc 2 6ania npu npasuUIbHOM peuleHuu éceil 3a0a4u
eciu Hem peuwieHus , HO HAaNUCana Gopmyauposxa zakona Xapou — Baitnoepza — moscno
nocmaeums 1 6ann



