3-i1 3ran 1O o 6uostorum ais 9-10 Kjiaccos ¢ oTBeTaAMU

Bonpoc 1.

Mnozue 6abouxku (umumamopvl) MUMUKPUpYIOM ROO Opy2ue 6udvl (Modenu), 4aAcmo
A00eumvle unu Heekychwvle. Ilpu 3mom camku 00HO20 6uda HepeoKo nOOpaA3caom
HECKOIbKUM PA3HbLIM MOOeNAM, KOmopbvle Pa3Iudaromcsa no OKpacke u/uiu popme Kpolives.
Camuybt mozo dxce euoa 1ubo 6000ue He MUMUKPUDYIOM, JTUOO 6Ce NOOPAXCaAlOm O0OHOU
mooenu. C uem amo moxcem ovimo ceazano? Ilpeonoxcume Kax MoxcHo 6o1buLe 6APUAHNOB
00vACHeHUA.

OTtser

1. Ilo kakUM-TO NMpPUUMHAM XUIIHUKHU (Yallle) OXOTATCS Ha CAMOK M HE OXOTATCS (WIH pexe
OXOTATCS, MEHEE YCIICITHO OXOTSTCs) Ha camIoB. Hampumep, caMiibl 0ojiee CKPBITHBIE,
ObICTpee JIeTAlOT, JIyJIlle BUAAT U BOBPEMSI 3aMEYal0T XUIIHUKA U T.II.

2. TeopeTHyecKH caMIlbl MOTYT OBITBH SITOBUTBHIMH (M UMETh MPEIYIPEXKIAIONIYI0 OKPACKY),
a CaMKH — HeT.

3. Camku 6abodek 4acTo CIapUBAIOTCS OIHMH pa3 B )KH3HU, U 3araca CliepMHUEB UM XBaTaeT,
9TOOBI OTUIOJIOTBOPUTH BCE SHIIA, KOTOPHIE CaMKa MOJKET MPOM3BECTH 3a CBOIO JKU3Hb.
PenponykTuBHBEII  ycnex camMma ONPENENseTcss YHUCIOM CaMOK, KOTOpbIE OH
otu1010TBOPpHUT. [loaTOMy MosoBo# 0TOOp cHUIbHEE ACHCTBYET HA CaMmIlOB, U 3TOT OTOOP
crabmmupyromuii. CaMmku He OyIayT BBIOMpATh CaMIIOB C YKJIOHSIOIICHCS OKpacKoi,
camIiaM e TIPUXOJUTCS B XOJI€ SBOJIIONNN «HAYYUTHCS» OMO3HABATh HECKOJIBKO MOpQh
CaMOK.

4. OOmas YUCIEHHOCTh MOMYJISIIIMA CHJIbHEE 3aBUCHT OT YHCIIa BBDKHBIIUX CaMOK, a 3TO
YHCJIO0 — OT COOTHOIICHHS YHCICHHOCTEW WMHUTATOPOB WM MOJENeH (IIPH CIHIITKOM
BBICOKOHM YHCIICHHOCTH UMHUTATOpA 110 CPAaBHEHHIO C MOJICTBIO XUIITHUKA HAUYWHAIOT €ro
€cTh). MOXXHO TMPENOJIOKHUTh, YTO MEXKIONYISAIUOHHBIN (TPyNmoBOi) oTOOp
OIarompUATCTBYET MOIYJISIHSIM, B KOTOPBIX CAMKH ITOIPAKAIOT HECKOJIBKUM MOJICIISIM.

Bo3moxHb! 1 apyrue pazymusie uaen. Makcumym 10 OamnoB

Bonpoc 2.

Hekxomopuie pacmenua npou3zeodam 2opvkuil uiu a0o0eumotit Hekmap. C uem 3mo modxncem
Oblmd C6A3AHO U 011 Ue20 IMO modcem Obimb HyHCcHO pacmenuiro? Ilpednoscume Kak MOHCHO
0o1buie sapuanmog (He 00a3amenbHO CYyULeCmeyIuUxX 6 peailbHocmu).

Otser

1. F'opbkuii U AOOBUTHIN AL OAHUX BUIOB HEKTAp MOXKET HE ObITh TOPHKUM M SIOBUTBHIM IS
npyrux. Takum cnocoboM pacTeHHE MOXKET OTHYrMBaTh HE CIUIIKOM 3()(EeKTUBHBIX
ONBUINTENEH WX 3alIMIIATHECA OT «BOPYIOLIUX)» HEKTap BUJOB, KOTOPBIE €r0 BOBCE HE OTBUISIOT.
HaubGonee BeposTeH 3TOT BapuaHT, €CIU «MCTUHHBIE» OMBUIMTENN OTHOCATCA K OJIHOM TpyIe
(HampuMep, 9TO HACEKOMBIE), a <WIOKHBIE» - K JAPYroi (Hampumep, 3TO NTHUIBI WIU JIETy4ue
MBIIIIH ).

2. CymiecTBYyIOT U KPYIIHbBIE )KUBOTHBIE, KOTOPbIE MOT'YT ITPOCTO MOEIATh LIBETKU (HapUMep, Ux
yIoTpeOIsI0T B MHUILY MHOTHE MPUMAThl). SMOBUTHI WM TOPHKUNA HEKTap MOXKET CIYKUTh
3aIUTON OT TAKUX KUBOTHBIX.

3. BeigeneHue sI0BUTOTO HEKTapa MOXKET ObITh MOOOYHBIM CIEICTBUEM XMMHUYECKOW 3allUTHI
JIPYTUX OpraHoB (HampuMep, B HEKTap MOMAJIaloT alKaJOWJbl, KOTOPhIE BHIPAOATHIBAIOTCS B
JIUCTHSX U CTEOIIAX),

4. SInmoBUTHIA HEKTap MOKET yOMBaTh WJIM Tapaju30BaTh YacTh MOCEMIAIONIUX IIBETKH
KUBOTHBIX, KOTOPBIE MAJAI0T Ha JOBUME JTUCTHS (B KYBIIMHYMKHU HEMIEHTECA U T.I.), U pACTCHHE
UX CheJaerT.

5. Iloxoxuii BapuaHT — yOUTbIE HEKTAPOM KHBOTHBIE MAJJAI0T HA 3€MJTIO U CIY)KaT yJ0OpEeHUEM.



6. YOuTsle, napaaru30BaHHbIC, YIABIINE HA 3€MJIIO MOCETUTENN IIBETKOB MPUBJICKAIOT KAKUX-TO
JIPYTUX >KMBOTHBIX, KOTOpPbIE IIOJI€3HBI JJIsi pacTeHUs (HalpUMEpP, MYpPaBbEB, KOTOpPbIE
3alMIIAI0T PaCTEHUE OT BPEAUTENEH).

7. S1n win BewecTBo, IPUAAOIIEee TOPbKUI BKYC, MOKET MEHSATh IIOBEACHUE ONBUIMTEIICH TaK, TO
OHM OIBUIAIOT pacTeHue Oonee 3(PPEeKTUBHO (TYT BO3MOYKHO MHOIO BapUaHTOB TaKOTO
HM3MEHEHHOTO MOBEJCHUS).

Bo3moxHbI 1 apyrue pazymusle naen. Makcumym 10 6asmios.

Bonpoc 3.

Juanvr mocym npuuunams eped oepeevam, Ha Komopwvle onupawmca npu pocme. Kaxum
cnocodamu Oepego moxcem 3auwjuuwiamsca om auan? Ilpednoyncume Kaxk modxcHo oOonvuie
eapuanmog (ne 00a3amenbHo Cyuiecmeyouux 6 peaibHoCmu).

OTtser

1. 3areHeHue MPOPACTAIOIIMNX CEMSH WM PACTyIIeW JIMaHbl (HO K ATOMY JHaHbl OOBIYHO
JIETKO MPHUCIIOCA0INBAIOTCS, Ues ci1abast, ¥ OIIEHUBATDh €€ HY)KHO HEBBICOKO).

2. BplmeneHne B TOYBY TOKCHUYHBIX BEIIECTB, KOTOPBIE YOWBAIOT TMPOPOCTKU WU
OJIOKHPYIOT MpopacTaHue ceMsiH jiraH. K 3ToMy HeKOTOpbIe pacTeHHs CITIOCOOHBI. Y OUTH
TOKCHMHAMH YK€ BBIPOCIIIYIO JITAHY Yepe3 €€ MOBEPXHOCTh BPS JIM YIACTCS, ATO TIIoXast
ugesl.

3. 3ammurta OT MPUKpEIICHUs JInaH. TyT BO3MOXHBI pa3HbIE BapHaHTHl — TJaJKas Kopa U
JIUCTHS, 32 KOTOPBIE TPYIHO 3aIEMUTHCS MTUTMKAME; TIEPUOINIECKOE COPAChIBAHUE KOPBI
W/WIA  JUCTHEB/BETBEH, B TOM YHCJI€ KaK peaknuss Ha TMPUKPEIJICHWe JIHaHbI;
OT/JICPTUBAaHUEC JINCTHEB NP TNPUKOCHOBCHUH JIMAHBI (€CM OHU 00JaJal0T BBICOKOMN
MTOJIBMKHOCTH, KaK y MHUMO3bl); HaKOHEII, OOJIbIIIasi TOJIIMHA CTBOJIA (KaK MOKa3bIBAIOT
HCCIIEIOBAaHUS, OHA 3aIIUIIACT OT BBIOIIMXCS U JIA3aI0UINX C IOMOIIBIO YCUKOB JIHaH, HO
HE OT TaKUX, KOTOPBIE KPETISITCSI KOPHIMH, KaK TLTIONT).

4. «Omnepexarmuii» pocT (M YBEIMUYCHUE TOJIIUHBI CTBOJIA 32 CYET HET0) MOXKET CIY)KUTh
crocoOOM 3aIUTHI OT MEUICHHO PACTYIIUX JIEPEBSIHUCTHIX JINAH.

5. Cum06103 ¢ MypaBbsiMU. MypaBbH HE TOJILKO HAMAIal0T Ha TPABOSIHBIX )KUBOTHBIX, HO U
OOKYCBIBAIOT MOJIOJIble MMOOeru JnaH, 3alluiias OT HHUX, HampuMmep, HEKOTOpbIe
I0KHOAMEPUKAHCKUE BHUIbl akauuil. B HEKOTOpeIX ciydasx MypaBbu BOOOIIE
HOJJICPKUBAIOT MOHOKYJIBTYPY AECPEBbEB, yOMBasi BCE «IIOCTOPOHHHME» PACTEHUS (CM.
https://en.wikipedia.org/wiki/Devil%27s_garden ).

Bo3moxHs! u apyrue pazymusie uaer. Makcumym 10 6asmios.

Bonpoc 4.

Yucmasn nepsuunan npooykyua (41111) pumonnankmona 006140 0ZPAHUYUEAEMCA 6 MOPAX
KOHuyenmpayueil O0U02eHHbIX I/1eMeHmoé (8 nepeylo ouepedv azoma u gocgopa), a onu
nocmynaiom 6 OKean 6 OCHOBHOM C CyWiU, U UX KOHUEHMPAuus O00bIYHO NOBBLUIAEMCA C
npuobnuxcenuem K oepezy. Tem ne menee, UII1I hpumonnankmona 06v1uHO MAKCUMATbHA He
6 NPUOPeNHCHOIl noI0ce, A HA HEKOMOPOM YOaleHuu om Hee, yacmo Hao 2nyounamu 200-400
m. Ilpeonosrcume pazuvie 603moricHblE 00BACHEHUA IMO20 haKma.

OTtser

UIIIT MOXHO CYHTATh MO-Pa3HOMY — Ha KyOOMETp BOJbI MJIM BO BCEW TOJIIE MOJ KBaJApaTHBIM
MeTpoM. Bo BTopom ciygae UIII cunbHO 3aBUCUT OT TONIIUHBI 3BoTHUEcKoro cios. [lonsTHo,
YTO BO3JIE CaMOTO Oepera OH Y3KHii, HO B MPUOPEKHBIX y4aCTKaX OH BOOOIIE PEIKO MPEBBIMIACT
100 M. OHaKO W Takas ero TOJIIMHA JOCTUTAETCs He TaM, T1e TiayouHa pasHa 100 M, a nanblie
ot Oepera. ITo CBSA3aHO MPEXKJIE BCEIO C TEM, YTO MYTHOCTb BOJIbI TOXE BBIIIE BCETO Y CaMOTO
Oepera, OTKyJa B OKEaH CMBIBAeTCS C CHOCHUTCS BETPOM I0YBAa M MEIKHE MHHEpaJbHbIE
gacTunbl. [losToMy, naxke ecnu KOHLEHTpalus OuoreHoB MakcumanbHa y Oepera, YIIIT
JOCTUraeT MakCUMyMa Ha HEKOTOPOM PacCTOSIHUU OT HETO.


https://en.wikipedia.org/wiki/Devil%27s_garden

MOHO TMpeanoaokKuTh, YTO (OTOCHHTE3 y Oepera JTUMHUTHUPYETCS W APYrUMU (DaKTOpaMu —
Hampumep, Oojee CHWIBHBIMU KOJICOAHHUSMHU TEMIIEpaTypbl WM COJICHOCTH, KOTOpBIE
BBIJIEPKUBAIOT HE BCE BOJOPOCIIH.

Eme oauH BapuaHT- KOHKypeHIMsS (HUTOIUIAHKTOHA 3a OWOTEHBl C TNPUOPEKHBIMU
MakpoBoJopociiAMH  (MakpoduTamu). MakpoduTsl MOryT MOIVIOIIATh 3aMETHYK 4YacThb
OMOrEHHBIX 3JIEMEHTOB, CHI)KAas MX JOCTYHHOCTh JJsi (PUTOIUIAHKTOHA; a PacHpOCTPaHEHBI
pUOPEKHBIE TOHHBIE BOJOPOCIH B OCHOBHOM 10 I1yOunHbl 100-200 MeTpoB.

[Ipunumaercs u uzaes, 4ro, XOTs B L[EJIOM KOHIIEHTpalusi OMOT€HOB pacTeT ¢ NPUOIMIKEHUEM K
Oepery, 3Ta 3aKOHOMEPHOCTh MOJKET HapymaThCs (11 BCEX WM OTICIBHBIX 3JIEMEHTOB).
Hanpumep, GMOreHbl MOTYT TOCTYIATh B 3BPOTHYECKUH CIIOH 3a CUET anBeJUIMHTA, & OH MOXKET
OBITh Ha0OJIEE MHTEHCUBHBIM Ha HEKOTOPOM PAaCCTOSIHUU OT Oepera.

Bo3moxHbI 1 apyrue pazymusie naen. Makcumym 10 6asmios.

Bonpoc 5

Huoice npugoosamcen uacmo ecmpeuarouuecs ymeepiHcoeHus, Ha camom oene HeeepHvle (Unu
He 60 eécem eepuble). O0vaAcHume, 6 Yem uUx OWUOOYHOCMb, U/UU NPUBEOUme Npumepbl,
K020a OHU He 8bINOIHAIOMCA (eC/IU UCKTIOYEHUTI HECKOJIbKO —NOnpodyiime HA36amb Ux éce).
1. Bce KOCTH cKeneTa 4eJIOBEKa pa3BUBAKOTCS U3 ME30IEPMBbI

OtBer

BonbmuHCTBO KOCTEW ueperna pa3BUBAIOTCS W3 AKTOACPMBI — MPOM3BOIHBIX KIETOK HEPBHOTO
rpe6Hs. Y MIIEKONUTAIONINX HEPBHBIM TrpeOeHb Takke y4JyacTBYyeT B OOpa3oBaHUM YacTeil
IICHHBIX TO3BOHKOB, JIOTIATKU M KJTFOUHIIBI.

MakcumymMm 3 Ganna

2. OcHOBa MeMOpaH BCeX KUBBIX KJIETOK — IBOMHOM cllo#t (hochommnmuioB

Otser

Ecnu uMers B BUIly HapyXHble MEMOpaHbl, TO €CTh TOJIbKO OJIHO HCKJIIOUEHHE — MEMOpaHbI
apxell CcoOCTOAT W3 JABOWHOTO WM OJUHAPHOTO CJOS MPOCTBHIX 3(PUPOB TINIHMLEpPUHA U
M30MPEHOUIHBIX YIJIeBOJOPOAOB. Eciau roBoputh o Bcex MemOpaHaxX, TO €CTh OPraHOMbI
(IunmuaHBIe BAKyoJIM aJUIOLMTOB), KOTOpPBIE OKPY)KEHbI MeMOpaHOW U3 OJHOTO CJOA
dochonunuaos. Tem He MeHee, ITO MOJHOIIEHHAs MeMOpaHa, coieprKariasi OenKu.

MakcumymMm 3 Gania

3. [Inactunel — 310 IByMeMOpaHHbIE OPraHOU/IBL.

Otser

[lepBuuHble TUIACTUABI 3€JEHBIX M KPACHBIX BOJOpOCIEH — JeUCTBUTENBHO Bcerja
nBymeMOpanHbie. Ho BropuyHbIe TIacTUIbI, MPEAKH KOTOPBIX — SYKApUOTHUECKHUE BOIOPOCIH,
MOTYT HMMEThb YeThlpe WIM Tpu MeMOpanbl. Tak, mIacTUAbl KPUOTO(PHUTOBBIX BOJOPOCIEH
OKPY)KEHBI 4YeThIpbMsI MeMOpaHaMmu: HapyxHas — mnpojosbkeHue memoOpansl DIIC kieTku-
X035iMHa, Ccleayrolmas — MeMOpaHa BOJOpPOCTH, JIB€ BHYTPEHHHE YHACJIEIOBaHbI OT
nuaHoOakTtepuu. MHOrAa BHEWIHAS M3 ATHX MEMOpaH HCYe3aeT, M IUIACTUABI CTaHOBSTCS
TpeXMeMOpaHHBIMU (HAIIPUMED, Y IBTIICHOBBIX).

Makcumym 3 Oana

4. CornmacHo Teopuu CHUMOWOTeHe3a, BHYTPEHHss MeMOpaHa MHUTOXOHIPHH —3TO ObIBIIAs
MeMOpaHa OakTepHH, a Hapy)XHas — MeMOpaHa MHIEBAPUTEILHON BaKyOlIu SYKapUOTHYECKON
KIIETKHU.

OTtser

Ha camom genme o0Oe memOpaHbl MUTOXOHJPWM YHAcCJIE€JAOBAHBI OT TPaMOTPHIIATEIBHBIX
OakTepuil, MPEAKOB MUTOXOHAPUN. DTO OBIBIIME IJIa3MaTUYecKass W HapyKHas MeMOpaHBbI
0akTepuu, a KIETOYHasl CTEHKA, KOTOpasi HAX0UJIach MeXAy HUMH, peAylHpoBaiachk. BeposTHo,
W3HAYAIbHO TPEJKH MHUTOXOHAPUN HAXOJWUIUCh BO BHYTPUKIETOUYHOH BAaKyOJIH, HO 3aTeM
BBIIUIM W3 HEE B IHMTOIUIa3My; TaK IOCTYNAlOT M HEKOTOPHIE COBPEMEHHBIE MATOTECHHBIC
OakTepuu (HarpuMep, JUCTEPUN).

Maxkcumym 3 Oana



5. Ecnu Bo3OyauTenb ye MPOHHK B OPraHW3M, NMPOBOAUTH BAaKLIMHAIMIO OECHOJIE3HO; B ATHUX
ClTydasiX BBOJAT JIe4YeOHYIO CBIBOPOTKY.

OTtser

1. EcTh cMBICT TPOBOJUTH BAaKIMHALMWIO MPH JIUTEIHLHOM WHKYOAIlMOHHOM IEpHOJAE, KOrna
BO30Y/AUTEIND elle He TPOHUK TYa, TJIle UMMYHHUTETY TPYJHO C HUM CIpaBUThCs. Kitaccumueckuii
npumep — OemeHctso. (1 Oamn)

2. BakumuHanus A1l CTUMYJSIUM MMMYHHUTETA MPH XPOHUYECKUX WHQEKIMOHHBIX O0O0JIE3HSIX
TOK€ BIOJHE BO3MOXkHa. Celluac pa3pabaThIBAIOTCS U MHPOXOAIT KIMHUYECKUE HCIBITAaHUS
tepaneBTuyeckue BakuuHbl npotus BUY-CIIN/L u renatura C. (2 6amna)

Maxkcumym 3 Gasia

6. BenKoBEIi 571 MOKET OBITH OMACEH /ISl YeJIOBEKa TOJIBKO TPH BBEJICHHH B KPOBb, HO HE MPH
npHreMe C MUIIEH, TaK KaK B )KeIyIKe U KHIIeYHUKE BCe OSNTKM PACHICTIISIOTCS IO aMHHOKHUCIIOT
OTtBer

1. Sn moxer ObITh (EepPMEHTOM, KOTOPBIM MOBpeXkAaeT MeMOpaHbl KJIETOK IUIIEBOJA,
YKETyJKa I KUIIEUYHHKA (JIUmasa)

2. Slm MOXeT NpOHHWKATh B KJIETKH MHUIIEBAPUTEIILHOTO TpaKTa JO TOTO, KaK OH
MepeBapHIICs, ¥ IOBPEKIATh UMEHHO ATH KIIETKH

3. Janexo He Bce OEIKHU TEpEeBApUBAIOTCS B JKEIYIKE W KUIICYHUKE, OHH MOTYT Pa3HBIMH
crocob6aMu MPOHUKATH OTTY/Ia B KPOBB (MpUMEPHI — OOTYJIIOTOKCUH, PUIIMH U Ap.).

4. TeopeTHYecKH TOKCHYHBIH OETOK MOXKET coJepkaTh HEOETKOBYI0 dYacTh (WM
NenTHIHBIE (pParMeHThI), KOTOPbIE OTIICIUISIFOTCS TPH THINEBAPEHUH, MPOHUKAIOT B
KPOBB U OKa3bIBAIOT TOKCHIECKOE JIEHCTBUE

5. OmacHOW MOXET O0Ka3aThCsl MMMYHHAs PEaKIUs Ha UYKEPOJHBIN OCJIOK, Take €Clii OH
HAXOJUTCS B KUIIEYHUKE WM KJIETKaX KUIIEYHUKA
Bo3MOXHBI U Apyrue pa3yMHbIE UIEH.

Makcumym 10 6amnoB
7. Bce B3pocibie aMpuOun IpIIIaT O JTHOBPEMEHHO JIETKUMHU U KOXKEH
Otser

1. Hekortopsie HeoTeHHUEcKHE (POPMBI (B3pOCIIbIe, T.€. PA3MHOKAIOIIHUECS MTOJIOBBIM ITYTEM)
MOTYT JBIIIATh TaKKe HapYKHBIMU KaOpamu (aKCOIO0TIb, IPOTEH U 1Ip.).

2. besnerounble (GOpMBI CYIIECTBYIOT B KaXIOM M3 TpeX OTPSJAOB — XBOCTaThbIe
(be3nerounsie cagamanapsl), 6esnorue (Hampumep, Atretochoanaeiselti) u GecxBocThie
(Barbourulakalimantanensis).

3. YV HekoTopeIX JArymek ((puiuioMenysbl, aBTpalMIICKUE JPEBECHbIC JIATYIIKU
Litoriagracilenta) xo»a HOKpbITA JMIUAHON IUICHKOM, YTO CHIIBHO YMEHBIIACT IMOTEPHU
BOJIbI ¥ 3aTPYyIHSET KOKHOE JbIXxaHue. Takue BUABI IbIIIAT B OCHOBHOM JIETKMMH.

Maxkcumym 5 6aminoB
8. Bce muekonuTaroniyie — roMOMOTEPMHBIE )KUBOTHBIE
Otser

1. Ywucro (Mau MOYTH YUCTO) MOWKUIOTEPMHBII BUI — TOJBIN 3€MIIEKOIL.

2. llpu3Haku TOWKHIOTEPMHOCTH (OCOOEHHO MpH MOHMKEHUHM TEMIIEpaTyphbl) €CTh U Y
JIPYTUX BHJIOB CEMEWCTBA 3eMJICKOTIOBBIE, a Takke (0COOEHHO TPH TMOBBIIICHUN
TEMIEPATYPhI) Y OJHOMPOXOIHBIX.

[Ipu3Haky NOMKUIOTEPMHOCTH €CTh Y HOBOPOKJIEHHBIX JIETEHBIIIEH MHOTUX BUOB.

4. MHorue apyrue MIEKOMUTAIONINE TeTePOTEPMHBI — BIJAIONIME B HACTOSIIYIO CISYKY
WJIM XOJIOJI0BOE OIETICHEHHE (CYPKH, JIETyYUe MBIIITH | Jp.)

5. BeiMmeprime TpuacoBble W IOPCKHE MIICKOMUTAIONIME (MIEPEXOJHbIE (OPMBI MEXKIY
MJICKOTIUTAIOMIUMUA ¥ PENTHIHUAMHU), 10 MHEHHI0O HEKOTOPBIX YYEHBIX, ObLIH
MOUKWIOTEPMHBIMU

Makcumym 5 6ansos
9. Bce aumiionHbie KJIETKH YeJI0BEKa COAEPIKAT IO JIBE KOMUU KaXKJ0T0 r'eHa.

w



Otser
1. Tlocne S-mepuona Kaxkaasi XpoMOcoMa COCTOUT M3 2 XpOMaTHJI, M Tapa TOMOJIOTUYHBIX

XpOMOCOM COJEPKUT 4 KOIIMM I'eHa

I'enpl X-XpOMOCOMBI COAEPIKATCA B KIETKAX MYKYUH B OJHOU KOIIMU

3. OnHa M3 KONMI TeHa MOXKET YTPauyuBaThCs B pe3yibTaTe JeNeuu (IIPU 3TOM KIIETKa
OCTaeTCsl AUIIIONTHOM)

4. Jlaxe ecnu cuuTaTh KOIMW TIeHA, BO3ZHUKIIME B pE3yJbTaTe AYIUIMKAILUH, Pa3HBIMU
reHamu (mapajoramu), €CThb MJIEHTHYHbIE TYIUIMLIUPOBAHHBIE I'€Hbl — HAIPUMEP, T'€HbI
pubocomanbubix PHK, koTopbie copepxaTcsi B TEHOME B COTHAX KOMUH (a B sSIHIIEKIIeTKaxX
N00aBJISIOTCS UX BHEXPOMOCOMHBIE KOITHH)

5. Hexotopsle reHbl copepkarcsd B MUTOXOHIPHUSIX, U UX B KJI€TKaX MHOTO KOTIMH.
Bo3MoxHBI 11 Apyrue pa3yMHbIE BAPUAHTHI.

N

Maxkcumym 10 Gannos
10. B npodaze muto3a sipepHas 000JI09Ka pacTBOPSETCS
OtBer

1. PacTBOpsTBCS MOTYT pa3Be UYTO OCJKH JIAMHHBI, W3 KOTOPBIX COCTOMT JIaMHHA —
BHYTPHSACPHBIN CJION, TIOJICTUIIAIONINN sSAepHYyI0 MeMOpany. Cama siiepHas MmeMOpaHa
HE PacTBOPSIETCS, a PaclagaeTcs Ha My3bIPbKH.

2. Ilpm 3akpbITBIX MUTO3aX sJiepHas 000104Yka U He pacnanaercs. Halitu unpopmanuio o6
TOM CIJI0)KHO, HO Ha CaMOM Jejieé HaJluyue TaKuX BapHaHTOB JIEJICHHS H3BECTHO
YYEHHKaM I10 KapTUHKaM W3 y4eOHWKa 300JI0THH 7 Kjiacca — TaK MPOXOTUT MHUTO3 Y
nHpy30pUn-Ty(HETbKU U IBTIIECHBI 3€JICHOM.

3. Eme omuH BO3MOXXHBIM BapHaHT OTBETa — sAcpHas 00OJOYKA COXPAHSAETCS TPHU
SHJIOMHTO3aX (ITOT THIT JEJCHHUS HE BCErJa CYMTAIOT Pa3HOBHIHOCTHIO MHTO3a, HO
MO>KHO TaKOW OTBET 3aCUUTHIBATH).

Maxkcumym 5 6amios

Makcumym 50 6ayioB 3a OTBET

Bonpoc 6

Kaxoe pacwennenue no ueemy ¢ FI nonyuumca npu ckpewusanuu pooumenei AaBbxAaBb,
ecnu HecyennenHvle 2eHbl A u B omeeuaiom 3a cunmes ghepmenmos, ocyuiecmenaroujux
ceoyouiue npespaujeHus:

)3 — 5> K 25 K;6)3— > K «Z2-K;B) K23 25K

K, 3, K — scenmoe, 3enenoe, Kpacroe eeujecmea, u3 KOMoOpvlX KpAcHoe camoe sApKoe u
"3a0ueaem' no yeemy oea opyzux, a yncenrmoe ''3adusaem' 3enenoe (eciu y Hcueommnozo
udem cunmes KpAacHo20 6euyecmed, mo OKpAcKa KpacHas, eciu Hem KpAcHo20, HO ecHib
JHcenmasn — mo xHceimas, a eciu Hem HU KPACHO20, HU HCENMO20 — Mo 3€/1eHa, 6euiecmea He
CMEUWUBAOMCA U NPOMENHCYMOUHOU OKpacka e ovieaem). Hao cmpenkamu nokasanvt 2enwvl,
omeeuawwiue 3a gepmenm, KOmMopwvli Kamanusupyem OaHHyl0 peakyuro. Annenu a u b
npou3eooam HeakmugHvle @opmvl pepmenmos. VicxonHble BeEUIECTBA, KOTOpPBIE HE
CHUHTE3UPYIOTCS B XOJI€ TaHHBIX PEAaKLU, IPUCYTCTBYIOT B OPIraHU3ME «II0 YMOJIYAHUION.
IIpuBeaure Xo4 pelIeHHd, a B OTBETE HANMIIUTE, KAKUM L[IBETaM KakKWe TI'€HOTHUIIBI
COOTBETCTBYIOT

OtBer

Bcerony pacmiervienune Oyner 9 A-B- @ 3A-bb @ 3 aaB- : 1 aabb (ma mecte npouepkoB Moryr
CTOSITH JIFOOBIE AJIJIENN).

a) 9 kpacHbIX A-B-: 3 sxxenteiM A-bb: 4 3enenpim aa—

KpacHblif TUrMEHT CUHTE3UPYETCsl, TOJBKO €CIIM €CTh JOMUHAHTHBIE aJlleld 000MX I'€HOB; €CIIU
€CTh TOJIBKO aJlJIeNIb A, TO CUHTE3 XKEJITOTO MUIMEHTA UAET, a KPAaCHOIO — HET; MPU OTCYTCTBUU
A He3aBUCHMO OT HaJIM4YMs B CHHTE3 J)KENTOro M KpacHOTO HE UJET, OKPacka OCTAETCsl 3€JIEHOM.




0) 15 kpacHbix A--- + aaB-: 1 xxenromy aabb

Tyt npu Hanu4yuu XOTs OBl OJHOTO M3 JOMHHAHTHBIX aJUIEIeH OKpacKa CTAHOBUTCSI KPAcHOM, a
npu reHoTurie aabb ocraercs sxenToi.

B) 12 xpacHbIX - -B-: 3 xenteim A-bb: 1 3enenomy aabb

Eciu ecth B — okpacka B mo0oMm citydae OyaeT kpacHou (3To % ciydaes, T.e. 12 u3 16). Ecnu
Het B u ectb A (A-bb) — okpacka xentast (3/4x1/4 = 3/16). 3enensbie — aabb.

[TonHOCTBIO PaBUIIBHBIN OTBET ¢ perieHueM — 20 6auioB

Bonpoc 7

Hexuit 6enoxk X Ha nosepxnHocmu 000104KU AUYEKIEMKU MIEKORUMAOWUX Omeedyaem 3a
HpUKpennienue K Hell CRepMamo3oudos, HA 207106Ke KOMOPBLIX eCmb 0Oe/IKU-peuenmopol,
pacnoznawugue e2o. Imom 06en10K sudocneyupuuen: nanpumep, CHepMamo3oudbl Mol He
MO2ym RPUKPEnIAmbCa K 000104Ke AUUEK1emOoK 4esl106eKa U Hao6opom.

Ecnu noayyums 2enHo-uniceHepHbIM nymem mbluib 6e3 X, mo ona ocmaemcs 6ecnio0Holl —
6 e20 omcymcmeue ONJ1000MeEOPeHUe HeB03MOMCHO. A ecnu mMaxkoi Mouluiu ¢ HOMOWbIO
CHAHOAPMHBIX MEM 0006 2EHHOU UHMHCEHEPUU 6CIMPOUNb 8 2EHOM Yel08euecKull 2eH denka X,
mo uenogeyecKue cnepmano3oudbl ¢ ee AUUeK1emKAMU CAUBAMbCA He CMOZYHL, 4 MblUIUHbLE
— cmozym. Ilpeonoicume 603moducHble 00bACHEHUA IMO20 RAPAOOKCA.

OTtBeT
[Tpu TaHHBIX YCITOBHIX BO3MOXKHBI JIBA OCHOBHBIX OOBSCHEHUS:

1. Bemox X MOCTTPaHCISAIIMOHHO MOIUQPHUIIUPYETCS B KIETKAX MBIIIH, W YSIOBEYCCKHIMA
0eJIoK B pe3y/bTaTe CTAHOBUTCS MOX0X Ha MBIMIUHBIA. Hanbosiee BEpoOATHBIM BapuaHT
TakoH MOJIU(UKANK — TIIMKO3WIMPOBaHUE TpU HpoxoxaeHun depe3 DIIC u ammapat
Tompmxu.  CriepMaTo30UABl MBI OTIO3HAOT  OJMIOCaXapHIHBIC IEMOYKH Ha
noBepxHocTH Oenka X.

2. Ha memOpane Oenmox X 0 B3aMMOJCHUCTBHS C PELENTOPAMU CIEPMATO30HMIOB WIH BO
BpeMsi HEro oOpa3yeT KOMIUIEKC C KaKHUMH-TO JPYTMMH O€lIKaMH, ¥ HWMEHHO WX
XapaKTEPUCTHKHA WIPAIOT PEIIAIIYI0 POJdb B  BUAOCICHIU(PUIHOM OTO3HABAHUU
SUIEKJICTKH CIIEPMaTO30HI0M.

3. MeHee BepOSATHBIN BapuaHT — BUAOCICIM(PUYHBINA aJbTepHATUBHBIN criiaiicuHr. Ecim
nPHK, xomgupyromas 6emok X, pa3pe3aercs «Io-MbIIIMHOMY» (HAmpHUMeEp, BBIPE3aeTcs
OJIMH W3 JK30HOB), TO B KJIETKE MBIIIM €ro CTPYKTypa MOJKET CTAHOBHTCS OOJIbIIIE
MO0X0’a Ha MBIIIMHYIO, YeM Ha YeJIOBEUYECCKYIO.

WHble BapuaHThI BpoJie ObI U3 YCIOBHS HE clieaytoT. Eciu omoq0TBOpeHrEe IPOUCXOIUT
HE B MPOOUPKE, a B OPraHM3ME MBIIIH, TO JOIMOJHHUTEILHONH MPUYUHON TOTO, 4YTO
YEJIOBEUYECKUE CIIEPMATO30U/IbI HE OTIO3HAIOT OE0K X. MOTYT CTaTh JPYrue yCIOBHS HX
KaImacCUTAIMH (3a 3Ty UCH0 MOXKHO JT00ABIIATH OAJLIbI).

Makcumym 10 6amnoB

Bonpoc 8

A) Umoovl nonyyums sncugyio 6aKyumny, 001€3HEmMeEOPHLIX DAKMepUil 4acmo OauUmenbHoe
epemsa Oepicam 6 Kyibmype Ha UCKYCCHEEHHOI NUMAmenbHoll cpede, MHOZOKPAMHO Oenas
nepecegul. Ilouemy dbaxmepuu 6 Kyiomype mepam namozeHHOCMb (6UpPyI1eHMHOCmb)?

b) Ecnu yeenuuums unmepean meiicoy nepeceeamu, mo namo2eHHOCMy (6UpPy1eHHHOCHb)
modxcem ympauueamuca ovicmpee. Ilouemy?

OTtser

[ToHsITHO W3 BOTpOCA, UTO peub UAET O HeOOpaTUMOH yTpaTe nmaToreHHocTu. [loaTomMy BapuaHThI
pa3Ho00pa3HON Peryisiuuu paboThl TEHOB HE pacCMaTPUBAIOTCA.

A) ITaToreHHOCTb (MM BUPYJIEHTHOCTD, B 3TOM 3a7aue OTJIMYUSA MEXAY HUMU HE CTOJIb BAXKHbI)
onpenensercss «paxkropamu BupyneHTHocTH» (PB) — onpeneneHHbiMH Oenkamu (pexe —
TJIMKOJIMIUIaMU U T.11.). OHU MOTYT ITOMOTaTh OAKTEPHUU MPEO0/I0JIEBATH 3AIUTHBIE Oapbephl N



ocnalbisiTh MMMYHHBIM OTBEeT Xo3siMHA. Ha mX cuHTe3 OakTepusi 3aTpayuBacT BEIIECTBA U
sHepruro. B HckyccTBeHHOM nurarenpHOM cpene @B Moryr He JaBaTb  HMKAKoro
npeumyiectsa. Tam Oaxrtepun, numusmuecs OB u3-3a MyTanuum WM CXOJHBIX NPOLECCOB
(HampumMep, yTpaThl IJIa3MUJI, B KOTOPBIX 4acTo 3aKoaupoBaHbl @B), HauMHAIOT pa3MHOKAThCS
ObICTpee U IOCTEIEHHO BBITECHSIOT COXPAHMBIIMX IAaTOT€HHOCTh OaKTepuil (HEMaTOTE€HHBIE
MyTaHThl MOTyT eme u Obictpee perummmupoBats JJHK). b) Ilpu penxux mepeceBax B cpene
MOT'YT 3aKaHYMBAThCSl MUTATENIbHbIE BelleCTBAa (MajgaeT MX KOHIEHTpALus), YCHJIMBAETCS
KOHKYPEHLIUS, U 0TOOP B MOJIb3y HENATOT€HHBIX IITAMMOB MOXET UJATH ObICTpEE.

Eme onHO BO3MOXKHOE OOBSICHEHHE — HapyIIEHME CTEPUIBHOCTH M IIOSIBIEHHE B CpEle
KOHKYPEHTOB WJIM XHIIHUKOB. B MX mpucyTcTBUM KJIOHBI, yrpatuBmue @B, Moryr moJydars
elle 0oJiblee MPEUMYILECTBO NIEPE]] BUPYIECHTHBIMH.

Maxkcumym 10 Gannos
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CKkpewjusatlomcesa 06a pacmeHus pA3HbIX COPMOE — Nepeoe MempanioudHoe, a 6mopoe
ounnouonoe. Qba pooumensa umerom po3oevie yeemku. B nomomcmee oonapyscusaromcs
pacmenus ¢ OenbIMU, APKO-PO30GLIMU, 0J1€OHO-PO30GLIMU U KPACHLIMU UBCHIKAMU.
H3e6ecmno, umo 3a o0Kpacky uyeemkoe omeeuaem o0o0un zen. Kakoevl uucnenmsie
COOMHOUWIEHUS IMUX YemblpeX PeHOMUNoe é nomomcmee?

OtBer

Bce motomku — Tpuruion ibl. Bo3MOXKHBI ClIeyOIIAe COYETaHUS PEIECCHBHBIX U JOMHUHAHTHBIX
ajteneit oHoro reHa (0003HauuM ero kak K — reH KpacHOM OKpacku):

KKK

KKk

kkK

kkk

JIormuHO TMpeanooKuTh, uto okpacka y moromkoB KKK kpacuas, kkk — 6emas, KKk — temuo-
posoBasi, Kkk — OnemnHo-po3oBas (BapuaHT HEMOJHOTO JOMHHHPOBAHUS C KyMYJISTHBHBIM
ahdexToM, CXOAHBIM C TToMMepuei ). Poautenbckue GeHOTUIbl (po30BbIE IIBETKH) Y TOTOMKOB
HE BCTPEYAIOTCS, TOCKOJIBKY BO3HUKAIOT IIPU PABHOM COOTHONICHWH JIOMUHAHTHBIX U
peneccusnbix aeneii (KKKK y mepsoro poautens u KK y Broporo).

VY Broporo poautenst rametsl K um K oGpasyrorcs B cootHomeHuu 1:1. YToOBI MOCYMTATH
paciierieHiue B MOTOMCTBE, HY)KHO IMOHSTh, B KAKUX COOTHOILICHHS OOpa3yrTCsl TUILIOHWIHBIC
ramMeTbl BTOPOro poautens. s 3Toro 0003HA4YMM YETHIPE €ro TOMOJIOTUYHBIE XPOMOCOMBI
nomepamu: K1K2k3k4. lomyctum, K omHoMy moitocy orormnia xpomocoma Kl. K sromy ke
MOJIFOCY MOTYT OTOWTH C PaBHOW BEPOSITHOCTBIO JIt0OAasi M3 TPEX OCTABIIMXCS XPOMOCOM.
[Monyuaem Tpu Bapuanta ramer — K1K2, K1k3 u Klk4. Ko BTOpOMY MOJIIOCY B 3THX Tpex
cnydasx ortounutd xpomocombl K3k4, K2k4 u K2k3 (xoHeyHo, mpu Meio3e y IBETKOBBIX
00pa3yroTCsi HE TaMEThI, a CIIOPbI, HO TEHOTHIIBI TaMET TE XK€, TaK YTO 3TO HECYIIECTBEHHO). MbI
BHIMM, 4TO 00pa3oBaiock 4 ramersl ¢ renotunom KK u3 mectu Bapuantos (4/6 = 2/3) uno 1/6
ramet ¢ reHotunamu KK u KK.

Tenepb MOXKHO COCTaBUTH perieTKy [leHHeTa

1/6 KK 2/3 Kk 1/6 kk
K 1/12 KKK 4/12 KKk 1/12 Kkk
Kk 1/12 KKk 4/12 Kkk 1/12 kkk

Ortger: Oenbix Kkk m xpacupix KKK mo 1/12, sipko-po3oBeix KKK n 6menno-po3oseix KkK mo
5/12.
[TomHOCTEIO IPaBHIIBHEINA OTBET ¢ penieHneM — 20 6auioB
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Mnozue evimanymovie cCmpyKkmypvl 6 Ki1emKax, KOmopbvle CcOOUpAlOmcsa u3 MHOICECM 6d
KOpOmKuUXx, 2100y1ApHbIX 0EIKO6bIX MOJIEKY/l UAU umerm euje 6o/iee CloHCHOe CMmPOCHUE
(Orccymuku, yeHmpuoau, aKmuHoEvlePUIAMEHMbl CKEIEMHBIX MbIUY U Op.), MOYH UMEMDb
cmpo2o onpedenennyto onuny. Ilpeonoscume HecKoNbKO MEXAHUIMOE, C HOMOUBIO KOMOPbIX
K/lemKa Mmodxcem peyiupoeams 3my OJIUHY, MO eCMmb OCHMAHAGAUEAMb POCH MAKUX
CMPYKMYP 6 HYHCHBLIL MOMEHM, KO20a OHU 00CIU2TIIL ONPEOEeHHO20 pa3mepa.

OTtser

1) KieTka MOXeET HCIHOJIb30BaTh KaKyl-TO JAPYTYI0 MOJIEKYNy (Hampumep, GpuOpHuIspHbIii
Oenok, jummHa Kotoporo 3akoaupoBana B JIHK) B kauectBe «imHeiiku». Takas poib
npeanoaraiach Jiis 6enka HeOyJrMHa B TOHKUX (PrJIaMEHTaX MBIIIIIL.

2) Moxer HCIOJIb30BaThCS «IIPUHIIUTT HOHUYCa
https://commons.wikimedia.org/wiki/File:Noniusz_010mm_9mm.GIF - KJIETKa
coOupaer CTpYKTypy HUX JBYX THUIIOB JeTajiell pa3HON JJIMHBI, U cOOpKa 3aKaHYMBAeTCs,
KOI'/Ia JUIMHA IBYX LIETIOYEK COBIAJIAET.

3) Ecnu pedb uAET O KIYTHKH, TO CKOPOCTh Pa30OPKH MHUKPOTPYOOYEK MOXKET OBbITh
MIOCTOSIHHOM, @ CKOPOCTb JIOCTaBKM HOBBIX CYyOBEAMHMI] YMEHBIIAETCS IO Mepe
YBEJIIMYEHHS] JJIMHBI, TPU KakoM-TO OJHOM /IMHE HACTylmaeT paBHOBECHUE MEXIY
CKOPOCTBIO COOPKH U pa30OpKH.

4) Ecnu cyObeMHHIIBI CTPYKTYPBI B KIETKE COAEPIKATCSA B MOCTOSHHOM KOHIIEHTPAIUH, TO
pu cOOpKe ATOW CTPYKTYphl KOHLEHTpALMs CBOOOIHBIX CYOBEAMHMI] MAJaeT, U TOXKE
MOXET YCTAaHOBHUTHCS PaBHOBECHE MEXIy COOpPKOW M pa30OpKOM TpH OMNpeaesieHHON
JUINHE CTPYKTYPBI.

5) Pa3sHOBHAHOCTH MPEIBIAYIIETO0 BapHaHTa — BO3MOXKHA OTPHUIIATENIbHAs OOpaTHas CBS3b
MEXAY JAJIUHON CTPYKTYPBl U CKOPOCTBIO MPHUCOCAUHEHUS] CYOBEIUHHI], €CIH TOTOBAas
CTpYKTypa CBs3bIBaeT OeJoK (Hampumep, TPOTEMHKHHA3y), OTBEYAIOUIUN 3a
MPUCOEIMHEHNE CYObEIMHUL, U €r0 KOHIEHTpAIMs MajgaeT A0 HYJS MpU ONpeaeIeHHON
JUITUHE CTPYKTYPBI.

Bo3moxHBI 1 Apyrue pazymusie uaer. MakcumanbHoe yuciio Oamios — 20

O6mras cymma 6amios — 170


https://commons.wikimedia.org/wiki/File:Noniusz_010mm_9mm.GIF

