Bcecnbupckas
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Hos0CHBIDCrii Bcecnbupckas onumnmnaga no 6uonorum 2019-20.
N Jingenenrer Y MepBbii OTOOPOUHBLIV 3TaM. 13 okTs6ps 2019
*HACTOALLAG HAYKA

1. PacTeHue, nsobpaxéHHoe Ha

7 - 8 KInacchbil.

3apgaHue 1. TecToBble BONPOCHLI C OA4HUM BapuaHTOM oTBeTa (24 basna)

Qﬁﬂﬂn‘"@% 6. BHyTpeHHee onnoaoTBOPEHNe XxapakTepHo Ans:
O

PUCYHKEe, OTHOCUTCSH K A) casaHa B) cumHka+

CeMencTBy: B) canamaHgpebl M) cynaka

A) bobosbie+ 7. KTo U3 nepe4yncrneHHbIX OpraHu3MoB He siBnsieTcs

B) BypayHukoBble repmMadpoanTOM:

B) M'yGousetHbie A) nOXAEeBON YepBb B) 6bIunii LieneHb

M) CnoxHouBeTHbIe B) ackapupa+ ) nusieka

2. firopoii ABNsAeTCA NNoA: 8. Hagno4ye4HUKM ABAAIOTCSH YaCTbH CUCTEMbI:

A) ManuHbl B) psibnHbI A) BblAenuTenbHou B) nuLLieBapuTENBHOM

B) kny6Hmkm ) kapTocpens+ B) nonoeo ") 3HOOKPUHHOMN+

3. ToncTbie NUCTLSA KIIOKBbI C 9. KopTueB opraH SIBASIETCS 4acThbIO OpraHa YyBscTB:

NSIOTHOW KYTUKYJIOM ABMISAIOTCSA NpUcnoco6rneHneM K A) cryxa+ B) 3peHus

KU3HU B: B) BKkyca I") o6oHsHUS

A) 6onotax+ B) nonynycTbiHAX 10.K 6 .

B) cTensix ) LWMPOKOSIMCTBEHHbIX J1ECaX . Kakoe u3 nepeuncneHHbIx 3a6oneBaHuit Bbi3biBaeTCA
. 6akTepmnamu:

4. NpoTokcunemon Ha3bIBalOT CamMble NepBble 3NEeMEHTbI A) Kopb B) xonepa+

KCUnembl, 4acTto obpasylolmecs B TOM YacTu nobera unm B) kpacHyxa ) neiiluManm1os

KOpPHSA, KOTopasi NpoAoKaeT pocT pactshkeHnem. Ucxopn
M3 3TOro, NPOTOKCUIIEMa MOXEeT CoAiepXKaTb B CBOEM
cocTase:
A) TonbKo KonbYaTble cocyabl

B) Tonbko cnupanbHble cocyabl

B) konbyaTble 1 cnmpaneHble cocyabl+
I") konb4yaTble, cnvupan

5. 3eMHOBOAHbIE NMPOU3OLLYU OT pbI6:

A) kuctenépbix+
B) aBosikoabIWaLLmnX

11. CneumanucT, usyyarowmm riopy Bogopocnen peku,
oTobpan nNpo6bl U3 YeTbIPEX yHacTKOB peku (undpbl 1-
4). HanpaBneHue Te4eHUs1 OTOGpaXKeHO CTperikamu,
NYHKTUPHas NMHNUA 0603HavYaeT CTPeXeHb — JIMHUIO
camoro 6bicTporo TeyeHus. Mpobbl U3 Kakux AByX
y4YacTKOB peKku Hambornee BEPOATHO OKaXyTCA GNU3KMMU
no BMAOBOMY COCTaBy Bogopocnemn?

A)1un2
B)2un 3+
B)3un4
MNin4

12. K cynoporam
npueoauT
HeAoCTaToK:

A) manbTasbl

B) marHus+

B) ButamnHa A
") omera-3 XupHbIX KUCMOT

bHbl€ U NECTHUYHbIE COoCyabl

S i ‘—‘-. g2 (3]

B) nyyenépbix
") xpsiLLeBbIx

3apaHua Ha conocTaBneHne

2. Mopckue Bogopocnu. (10 6annos)

Bogopocnu XapakTtepucTuku Bopgopocren Jkonoruyeckue rpynnbol
Bypble Bce Bnabl 3TMx BOAOPOCHEN NMET MHOFOKNETOYHbIE (DOPMbI BeHTOC
JnatomoBble KneToyHas cTeHka coaepXXuT KpeMHEe3EM (QUOKCHA KpeMHUS) MnaHkToH
KpacHble Cawmble rnybokoBogHble BeHToC
VNIbBOBLIE HeKOTOplfle BMAbl 3TMX BOAOPOCNel ynoTpebnsatoT B NuLLy NoA Ha3BaHUEM BeHToC
«MOPCKOI canar»
OvHodutosble | O6nagatoT cnocobHOCTLIO K BronioMnHecLeHLNN MnaHkToH

3. OpraHbl YenoBseka

1 ux cdoyHkumm. (10 6annos)

OpraH OcHoBHas pyHKUMA

Cepaue MepekaynBaHne KPOBK NO OPraHn3mMy

Koxxa 3awuTta Tena oT BO3AENCTBUI OKpyXatoLlen cpedbl

MeyeHb BbipaboTka enum u HeTpanusaumsa BpeaHbiX BELLECTB
Jérkne HachlleHne KpoBM KMCNOPOAOM 1 yAareHue yriekucrnoro rasa
ANYHNKM MpoayKUUs )KEHCKNX MOMNOBbIX KNETOK

LLnToBuagHas xenesa Cekpeuusi nogconepaLimx ropMoOHOB

>Kenygok MuweBapeHne B KUCHOW cpee

Moukn BbiBegeHve 13 KpoBU pacTBOPMMbIX MPOAYKTOB OOMeHa 1 BpedHbIX BELLECTB
HagnoyeyHnkm Cekpeuunst agpeHanvHa n psaga gpyrmx ropMOHOB

Yxo Cnyx 1 4yBCTBO paBHOBECUSA
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4. LiBeTHas KpoBb. (12 6arnos)

YcTaHoBUTE COOTBETCTBUE Mexay rpynnamMmum XXMBOTHbIX, I/I306pa)|(eHI/IF|MVI OAHOro n3 I'Ipe,ElCTaBVITeJ'IeVI 3TUX rpynn N NUrMeHTamu,

npuaalLWmMm onpeaenéHHbIn LBeT UX KPOoBMU.
MpepcrtaButenu:

5. FloaunyHble konbua. (12 6annos)

Fpynna X1BOTHbIX N3o6paxeHue |[MUrMeHT KpoBM, MeTann u uBeT
(Homep)
Bce no3BoHOYHbIE, €CTb Y 6ECMO3BOHOYHbIX 3 FemornobuH (xeneso), kpacHbIN
MonunxeTobl 5 XropOoKpPYOpWH (keneso), 3eNEéHbIN (CBETNO-KPacHbIN B
BGonbLUMX KOHLIEHTPaLMsX)
lMneveHorve, cunyHKynNuabl, npuanynuabl 6 emapuTpuH (xeneso), unoneToBbIn
MHorvne uneHmMcToHorme, MOnCKU, OHNXOOPbI 4 FemoumaHuH (Megpb), ronyobom
[BycTBOpYaTHI MONMOCK Pinna squamosa 2 MyuHHarnobwH (mMapraHey,), KOPUYHEBLIN
Acungmm 1 FemoBaHagun (BaHaauin), 6ecUBETHbIN (CBETNO-3EMNEHBIN)
3apauu

Bonpoc 1. Kak Ha3biBaeTCsi CroW KNeToK, 3a CYET AeNeHNst KOTOPbIX NPOMCXOAUT PocT cTebns B LuMpuHy? Kambui
Bonpoc 2. K kakomy Tvny TkaHel pacTeHuii OTHOCUTCS 3TOT crio knetok? O6pasosaTtenbHasa (Mepuctema)

Bonpoc 3. Mexagy kakMumu TkaHSMW pacnonaraetcs 3TOT crnow knetok? HaseaHue BHewHero cnos Jly6 (Pdnoama),
BHyTpeHHero — [IpeBecuHa (Kcunema).

Bonpoc 4. Y kakoro knacca pacteHui paccmaTpvBaeMbiii CION KNeTOK MOXeT oTcyTcTBOBaTb? OQHOAOMNbHbIE
Bonpoc 5. K kakomy oTgeny oTHOCUTCS 3TOT Knacc pacteHu? MNokpbiToceMeHHble (LiBeTkoBble)

Bonpoc 6. OnuwunTte, No Kakou MpuyMHEe Mbl MOXeM HabniogaTe Ha BCEX FOOUYHbIX KOnbLax Oornee nnoTHble U MeHee
NMNoTHble y4acTkM? PasHas CKOpOCTb pocTa MpuW pasHbIX YCIOBUSX OKPYXatollen cpefbl (Hanpumep: B pasHble

BpemMeHa roga)

Bonpoc 7. OT Kakux (haKkTOpOB MOXET 3aBUCETb CKOPOCTb O6paSOBaHVIF| roanyHbIX koneu? Konnyectso ConHeYHoro ceeTa,
KOHUEeHTpauna CO2, ka4ecCTBO MOYBbI, TeMnepartypa Opr)KaIOLLI,eVI cpeabl, 3apaxeHne napa3ntamu

Bonpoc 8. YkaxuTe, Kakol GykBow Ha pucyHke B 0603HauyeHo mecTononoxeHue cnosi us sonpoca 1. I

6. Knesep B ABcTpanuw. (14 6asnnios)

BOﬂpOC 1. I'quemy He noABNAnnUcb nnoabl KneBepa? He nponcxoanno onbineHna — He 3aBdA3biBaninCb niogbl.

Bonpoc 2. Kakne 0co6eHHOCTM CTPOEHMS pOTOBOro anmnapara onbinMTens 3aBUcaT OT rmybuHbl uBeTka? [nvHa xoboTtka
OOMkHa ObITb JOCTATOYHOM ANA TOro, YToObl AOCTaTh A0 HEKTAPHUKOB.

Bonpoc 3. [Noyemy LLiMenb 3eMnsHoOM He NoAOLWEN B PONnu onbinutena? 3emMnsHomn WMenb He MOXET ONbINATb KneBep, Tak
KaK y Hero CrimLLKOM KOpPOTKMIA XOBOTOK, a LIBETOK KrieBepa OYeHb rnyboKui.

Bonpoc 4. Kak 3aBe3€HHble LUMENnN MOrnn NuTb HeKTap? 3aBe3éHHble Wmenu NpPOTbIKann UBETOK y OCHOBaHUA U NUnn

HekTap.

Bonpoc 5. [NoyeMy 3aBO3UTb kakme-nmbo BUAblI HA APYrO KOHTUHEHT — 3TO nrioxas naes? Y MHTpoAyuMpOBaHHbIX BUAOB
HEeT eCTECTBEHHbIX BPAroB, UX YNCNEHHOCTb HE KOHTPOIMPYETCS XULLHUKaMKM / napasutamm, OHU MOryT

BbITECHATb Apyrne BuAabl.

Bonpoc 6. HaszoBute Tpu BrAa pacTeHuin Unm XMBOTHbIX, 3aBe3éHHbIX B Poccuio. JTiobble Tpu: Konopaackui xyk,
AmepukaHckuin knéH, 3onoTas kaptodenbHas HemaToga, PoTtaH u ap.



Bcecnbupckas onumnuaga no BUONOITNN 2019-20. MepBbit 0T60pOYUHBbIN 3Tan. 9-11 kn. Ctp. 1 U3 7

N ¢ HoBocKBUPCKMiA
FOCYAQPCTBEHHbIN
yHMBepcUTeT

*HACTOALLAG HAYKA

Bcecubupckas onumnmnaga no 6uonorun 2019-20.
MepBbit OTOOPOUHBIV 3Tan. 13 oktabps 2019

9 — 1 1 Knaccbl. BapwuaHT 1.

(8 Pa3HbIX pecuoHax eapuaHmbsl He3Ha4YumersibHO omsu4arnucek. rocredoeameribHOCMb0 HomMepos 8 3alaHusix unu

YucrieHHbIMU 3Ha'~leHUﬂMU)

Yactb |. XuMuns Xn3Hn

1. Buonormyecku BaxHble XMmMn4eckme anemeHTbl (14 6annos.).
YcTaHoBWTE COOTBETCTBUE MEXAY XMMUYECKMMMN 3NIEMEHTAMMN U UX 3HAYEHMEM A5 XKMBbIX OPraHM3MOB.

AnemMeHT | 3HaueHue AN KUBbIX OPraHM3MoB
S AMUWHOKUCIOTHI, coAepKaLlme 3TOT ANEeMEHT, MOryT o6pa3oBbiBaTh KOBArieHTHbIE CBA3M
B TPETUYHOWN CTPYKTYpe Genka

Mg Bxoaut B cocTaBs xnopodwmnna

B TpebyeTcst 4Ng HOPManbHOroO AENeHNs KIeTOK MEPUCTEMbI
Cu BxoauT B cocTaB remoumaHrHa (CoaepXnTcs B KPOBM HEKOTOPbIX 6ECNO3BOHOYHBIX)

K Bmecte ¢ Na Heobxogum Ans nogaepkaHust TpaHCMeMOpaHHOro aneKkTpUYeckoro NnoTeHuuana
Fe Bxogut B cocTas remorpynmbl MMornobuHa

I YyacTByeT B CUHTE3€ rOpMOHa TMPOKCMHA
Co BxoauT B coctaB ButammHa B12
Na [MonoXuTenbHbIN MOH 3TOr0 MeTanna npeobnagaeT BO BHEKNETOYHOW cpeae

F KoMMoHeHT 3yGHOM amanu n KocTen

P BxoguT B cOCTaB BCeX HYKNEOTMAOB, HO HE COOEPXMTCSA HU B OOHON aMUHOKUCIIOTE
Mn YyacTByeT B POTOOKUCNEHWUM BOAbLI B CBETOBOW (pase poTocuHTE3a
Zn BxoauT B cocTaB ropmoHa noaXenyao4Howm xenesbl
Ca VMoH aToro meTtanna npyHMMaeT y4yacTue B CBEPTbIBAHUMN KPOBU, COKPALLEHUM MbILLIL

2. TpaHcnopT BelecTB Yepe3 MeMbpaHy (20 6annoB)
Bcé pasHoobpasmve nyTer NPOHNKHOBEHUSI BELLLECTB Yepes KINeToYHble MeMbpaHbl NoapasaenstoT Ha ABe GonbLlune rpynnbi:
NacCUBHbIN TPAHCMNOPT U aKTUBHbIN.

Bonpoc A. lNoscHute, B 4€M NpuHUMNmnanbHble OTANYMNA 3TUX ABYX cnocobos (5 6annos).

lMaccuBHbIM TPaHCNOPT AKTUBHbIV TpaHCNOPT
Mo rpagueHTy KOHLIEHTpaLmu. [MpoTWB rpaameHTa KoOHLEHTpaLuum
Ha naccuBHbIN He HY>XHO 3aTpaT aHepruu. MaéT Bcerga ¢ 3aTpaton aHeprunm. Ato MoxeT ObiTb aHeprnst AT munum
3NEKTPOXMMUYECKOTO rpagueHTa KoHueHTpauumn noHos Na* nnm H*.
[MaccmBHbIVM TpaHCNOPT MOXET ObITb 6e3 AKTVBHBI TPAHCNOPT OCYLLECTBNAETCA TONbKO Genkamm
6enkoB

nnn obner4éHHas

MoxeT npoucxoaute npoctasa auddysnsa | Ouddysns HeBO3MOXHA

Bonpoc B. [Ing kaxgoro Buaa TpaHcnopTa U3 nepeyHs B Tabnuue YKaXxxute ero tun (I'IaCCVIBHbII;I nnm aKTVIBHbIVI). M3 cnncka

BeLlecTB BbibepuTe Te, KOTOpble
6annos.)

MOryT nepemMelLaTbca Takum obpa3om, 1 BHecute B nocnegHun ctonbed tabnuupl. (15

Buabl TpaHcnopTa BeuwecTtBa
MpocTasa anddysns Benku-kaHanbl Boga MoHbl kanus (K*)
Benok-cumnopT Benku-Hacockl (AT®a3sbl) Kucnopopg WoHbl HaTpusa (Na*)
Benok-aHtTunopt "noko3sa
TpaHcnopT Tun BewectBa MpumeyaHue
MpocTtas anddyans MaccmBHbIN Bopa, kucnopop

Benok-cumnopTt

AKTUBHbIN Na*, rnokosa

Benok-aHTunopt

(HeT npumepoB nepeHoca rMntoKo3bl aHTUMOPTOM,
AKTUBHbIN Na* (rntoko3za) noatomy 6ann 3a Hee He JaBanu, HO U He
cymTanu ownbkon.)

Benkn-kaHanbl

(Froko3a NaccuMBHO NEPEHOCUTCH He KaHanamu, a
TpaHcnopTépammn-yHunopTamm, Ho 3To BriM3Ko no

dyHKUMM K kKaHanaMm. He cumtanu 6uonormudeckon

oLunbkon)

Bopga, Na*, K*
MaccuBHbIN (rmroko3a)

Benkun-Hacockl (AT®dasbl)

AKTUBHbIN Na‘*, K*

8a buornozudeckue owubKu (Harpumep, MEPEHOC UOHO8 UJU 2/1F0K03bl Yepes MembpaHy nymem Oughgy3uu u m. n.) 6ansnbi

CHUMarsuce.
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3. LiBeTHas kpoBb (18 6annos).
YcTaHoBUTE COOTBETCTBME MEXAY HAa3BaHNSMU MUIMEHTOB, MeTannamMm, CoAepXallMmcs B 9TUX NMUrMeHTax, LiBeTOM
OKCUIeHVPOBaHHOW (HaCbILLEHHON KMCMOPOAOM) KPOBU U NPEACTaBUTENSMM XMUBOTHbIX, Y KOTOPbIX B KPOBM HaXOAUTCA
COOTBETCTBYIOLLNIA NMUTMEHT.

MurmeHTbl KpoBUu | MeTtannbl LiBeT kpoBM MpeacrtaBuTenu
emorno6uH Fe (xeneso) KpacHbin Bce no3BoHOYHbIE, CTb Y 6ECMO3BOHOYHbBIX
XnopokpyopuH Fe (xeneso) 3enéHbIn (CBETNO-KpacHbIv B MonuxeTol

B0onNbLUMX KOHLIEHTPaLMsX)
emMapuTpuH Fe (keneso) ®uroneToBbIN [MneveHorve, cunyHKyNuabl, Npyanynuabl
emoumaHuH Cu (menp) ony6own MHorve 4YneHncToHorne, MonmCcK1, OHUXOGOPbI
MuHHarnobuH Mn (mapraHen) | Kopu4yHeBbin Monntock Pinna squamosa
[emoBaHagun V (BaHagui) BecugeTHbIV (cBeTNo-3eneHbi) | Acunaunn

4*. HacnepoBaHue LBeTa KpOBM y uBeproB (24 6anna). Tonwbko dns 11 knacca.
Bapuanm 1. Y uBeproB 6enoK, NepeHOCALLMIA KCIOPOod, B HOPME COAEPXUT Keneso U Mo3TOMy MMeeT KpacHbIi uBeT. 3a
ycBoeHMe xene3a otBevaeT pepmeHT A (reH A). Ecnn y uBepra paboTtaeT chepmeHT A, OH ycBamBaeT Xeneso, U B ero Kposu
HaxoAmMTCs TOMNbKO KpacHbIn 6enok. Ecnu xe bepmeHT A He paboTaeT, To BkntovaeTcs reH dhepmeHTa B, ycBansaetca mefb,
1 NepeHoCcsLLMIA KpoBb Benok ctaHoBnUTCA cuHuM. Ecnn y epra He paboTtatoT oba hbepmeHTa, TO OH yMUpPAET, TaK KaK B ero
KPOBW HET MUrMEHTa, NePEeHOCALLEro KUCIopoa.
JomuHaHTHble annenn reHoB A n B kogupyloT HopmanbHO paboTalowme depmeHTbl, a peleccuBHble annenn —
HecnocobHble paboTaTb.
Pogutenu usepra Npepa 6binv reTepo3nroTHbl NO reHy A, HO Y HUX He BbINo AeTeln C CMHEN KPOBbHO.
Y uBepra Bbopk HET pOACTBEHHMKOB C KPaCHOW KPOBbIO M KPOBb BbOPK CUMHEro LBeTa.
Cpeav peten Mpepa n Bbopk 2/3 uBepros ¢ KpacHoW KpoBbto 1 1/3 — ¢ cuHen.
Bonpoc A. 3anuwuTe, Kak pasHble CoYeTaHNs reHOB ONpeaensoT LBeT KpoBu Yy LuBepros (6 6annos)

leHoTMN: ®deHoTUN:
A_ _ _ (moxeT bbITb 3anucaHo kak A B_ n A_ bb) KpacHasi KpOBb
aaB CVHSIS KPOBb
aa bb netanb

Bonpoc B. Onpepenute reHotunbl pepa, Beopk u nx geTen. 3anonHuTe cxemy ckpelimBaHusi B GnaHke, obbscHUTE
paclienneHue no peHotuny y geten (18 6annos).

Aa bb » aa Bb
Mpep Ebopk

KpacHaA KpoBb [ CHWHAA KPOBb
FeHoTUNE!
i AaBb Aabb aaBb aabb
Chuaaenan yacTaTa 1 1 1 1
KE¥O0ra Knacca: A /{i A /d'
beHoTUn Kaaoro KpacHan KpacHas CUHAA netane
knacca ¥ o0BACHeHe
HECHLBHFEHIb, MaHauansHo paclienneqme 2 - 11,

[AaHHOro B yCnoamnu:
Ho 1/4 YacTe NOTOMCTBA HE BbIKWMBAET,

nosTOMY pacluennenve ctadoeuTes 2 -1 (Ya u ¥5)
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BapuaHm 2. Y usepros 6enok, nepeHoCcALMA KNCNopoa, B HOPME COOEPXUT XKeneso 1 No3ToMy UMEET KpacHbIv LiBeT. 3a
yCBOEHWMe xenesa otBeyaeT pepmeHT R (reH R — red). Ecnn y uBepra pabotaet pepmeHT R, OH ycBamBaeT xeneso, 1 B €ro
KPOBMW HaxoauTcst TONMbKO KpacHbI 6enok. Ecnv xe depmeHT R He paboTaeT, To BkntovaeTcs reH doepmeHTa B (blue),
ycBavBaeTCs Mefib, U MEPEHOCSLLNIA KpOBb OENok cTaHoBUTCS cuHUMM. Ecnn y LiBepra He paboTatoT oba hepmeHTa, TO OH
yMUpaeT, Tak Kak B ero KpOBW HET MUIrMeHTa, NepeHOCALLEro KUCMOPOA.

OomuHaHTHble annenu reHoB R u B kogupylT HopmanbHo paboTawowme depmeHTbl, a peueccuBHble annenu —
HecnocobHble paboTaTs.

Bonpoc A. 3anuwmTe, Kak pasHble COYEeTaHUs TreHOB FeHoTun: ®deHoTUN:

onpeaenstoT LBET KPOBU Y LiBEProB. R___ KpacHada KpoBb
rmrB_ CUHSSA KPOBb
rr bb netansb

LiBepr Fpep nmeeT CUHIO KPOBb, U CPean ero pOACTBEHHMKOB HET HMKOTO C KPaCHOM KPOBLIO.

Y ero xeHbl BbOpK poautenu retepo3vroTHbl Mo reHy R, HO BCe UX MHOroYMCreHHble AeTw, Bknovas camy Bbbopk — ¢
KpacHOW KpPOBbIO.

Cpean xe geten 'pepa 1 bbopk 2/3 LBepros okasanucb ¢ KpacHOM KpoBbio U 1/3 — ¢ cuHeN.

Bonpoc B. Onpegenute reHoTunbl 'pepa, Bbopk u nx aeten. 3anonHWTe cxemy CKpeLLmMBaHus B GraHke, o0bsicHUTe
pacLienneHune no peHoTuny y AeTen.

rr Bb X Rr bb
[pep Bbopk

CUHAA KPOBb KpacHad KpoBb
eHOTHNbI
NOTOMKOB: Rr Bb Rr bb rr Bb rr bb
Oxunpaeman yactoTa 1 1 1 1
Kaxgoro Krnacca: A A A /4
®eHOTHN KaX/aoro KpacHasd KpacHad CUHAA etTanb

knacca v o6bAcHeHUe
pacLUenneHus,

. WMaHavanbHo pacwenneHvne 2 -1 : 1,
O3HHOIo B YCNoBUK:

HO 1/4 YyacTb NOTOMCTBaA He BbDKMBAET,
nosToMmy pacluenneHve ctaHosutes 21 1 (%% u ¥5)

YacTb Il. Mopsa u okeaHbl
5. Mopckue Bogopocnu (16 6annoB.).
YCcTaHOBUTE COOTBETCTBME MEXAY XapaKTepUCTUKaMn MOPCKUX BOAOPOCIEN N CUCTEMATUYECKMMU TPYNMamMmU U3 CIMCKa HUXKE.
B otaoenbHon rpache Tabnuubl B 6naHke 0TBETOB pacnpefenuTe BOAOPOCAM N0 IKONOrM4eckum Tunam (NiaHKTOH Unu
6eHTOC). [pn 3TOM yumTbIBaNTE 06pa3 XM3HN GONLLIMHCTBA NPEACTaBUTENEN OAHHOMW rpynmbl.

Bopgopocnu: XapakTepucTuku Bogopocnemn

Bypble 3a okpacky Bo4opocnen oTBe4aeT NUrMeHT hyKOKCaHTWH

HOnaTtomoBble KneToyHasi cTeHKa COOepXUT KPEMHE3EM (ANOKCUA KPEMHUS)

KpacHble B >K13HEHHOM LMKIe HET XIyTUKOBbIX CTaaumn

YnbBoBble HekoTopble BUAbI 3TMX BOAOPOCHEN ynoTpebnstoT B N1LLY NOA Ha3BaHMEM «MOPCKOW canaT»

OuHodutoBble | OGnagatoT CNOCOBGHOCTLIO K BMONMOMUHECLEHLIMM

KpacHble Cawmble rny6GokoBoaHbIE

Bypble Bce Buabl aTMX BOAOPOCNEN UMEKOT MHOTOKIETOYHbIE (DOPMbI

[anToduToBble | O6pa3ytoT Ha NOBEPXHOCTU KNETOK U3BECTKOBbLIE MMaCTUHKN

[OunHoduToBble | lNpeacrtaBuTeny aTUX BOAOPOCHEN SABMATCA BUHOBHUKAMWN «KPACHbBIX NMPUITMBOBY

[IHaTOMOBbIE Mpwu Pa3MHOXEHWUM AAeneHNeM NPONCXOAMT NMOCTENeHHOE yMeHbLUIEHE Pa3MepoB KIeTok B psay
NOKONEHN

MnaHkTOH: [JMHOUTOBLIE, [lnaToMOBbLIE, [anTOUTOBbIE
BeHTtoc: Bypble, KpacHble, YnbBoBble

3a «nuwHue» sodopocnu 8 omeeme 6arsibl CHUMAsUCh.
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6. Ha rny6uHe (20 6annos).

Oco6eHHOCTb

ApanTauumn

Buonornyeckoe 3HayeHue AN BbRKMBaHUSA

OTcyTcTBUE Nnn
HexBaTKa cBeTa

ApanTtauun rnas: 6onbluMe Teneckonuyeckmne
rna3a— nosbllleHne YyBCTBUTENIbHOCTU K CBETY

MNo3sonsioT nydule pasnuyatb npegmeTbl npu
NJ0X0OM FJ'Iy6VIHHOM ocBeLleHnn.

Penykuusa rnas. Pa3suTue gpyrux opraHos
YYBCTB: XEMOpEeLenLumu, aneKkTpopeLenymm

[103BONSAIT OPUEHTUPOBATLCS B TEMHOTE

HanTM NONOBOro
napTHépa)

CaMKax.

PasBnTre opraHoB OLUyLEHWS AaBNEHNS OpraH [OucTaHTHOW peuenuuu —  MOXET
(6okoBas NUHKSA) 3aMEHNTb 3peHne
CnocobHOCTb K CBEYEHUIO OpwueHTaums B NpocTpaHCTBe
(6rontoMUHUCLIEHUNSA), HANUYME CBETALLMXCS
opraHoB — 0T0dOpOB.
BonbLune CnocobHOCTb K CBEYEHUIO MpuBneyeHre NONoBbIX NAPTHEPOB
npocTpaHcTBa C (brontoMUHUCLIEHUNSA), HANUYME CBETALLMXCS MpuBneyeHve Jo6bIHN
HW3KOW MIOTHOCTbIO opraHoB — 0oTohopoB
KMBBIX CyllecTB Pe3sko Bbipa)KeHHbI NonoBon AuMopdunam ¢ OnTumMusaums  3atpaT camua Ha  Mnouck
(HU3Kas BEPOSITHOCTb | pepyKuMel caMLIOB, NapasUTU3M CamLOB Ha napTHepa (oanH pa3 " HaBcerga,

MWHUMUW3NPYETCS BEPOSTHOCTbL KaHHWGanmama)
1 Napbl Ha pasMHOXEHWE B LIENOM.

OueHb Hu3Kas
NMOTHOCTb
opraHuyeckoro
BelllecTBa Ha
oonbLmnx
npocTpaHcTBax
(ckyoHble 3anachl
NULLN 1N eé
OTCyTCTBUE)

Crpartervsa xvwHU4YecTBa - XXU3HeHHas dopma
XKMBOTO KarnkaHa (BapuaHT - KankaH-yaunbLUyK),
Korga YentocTy v XenyaoK runepTpodmpoBaHbl
B ywepb BCceMy ocTanbHOMY.

HenoaBwmXHOCTb: BbIrOAHEE MPOCTO 3aBUCHYTb
B BOAEe W XOaTb, Noka OokoBas nNUHUA He
COOOWNT, YTO pPSAOM KTO-TO €ecCTb. JTa
cTpaTtervsi cpasy MNo3BOMsieT OTKa3aTbCs U OT
MbILLEYHON Macchl, U OT TMAPOAMHAMUKA, YTO
3KOHOMMT 3HeprosaTpaThbl.

ApanTtauum nuweBapuUTENbHON CUCTEMBI:
XKery[oK XXMBOTTOTOB, CMIOCOGHbI
pacTarnBaTbCsi B HECKOJBKO pas, OrpoOMHble
nacTy MHOTMX XMLLHBLIX Pbl0 (LLapHUPHO
COYNIEHEHHbIE YeNCTH).

Bo3moxHoCTb npornartbiBath nully LEeNUMKOM B
ycnoBmAx CKyAdHbIX 3anacoB nuuny — 3anac
nnTaTesnbHbIX BEWECTB Ha ANUTENTbHOE BpeMA.

CneunanbHble NpucnocobneHns aAns nosnm
[06bIun (Hanpumep, pbiObI-yOUNbLLMKA C
OTpOCTKaMU-NpUMaHKaMm, CHabXXeHHbIMM
doTodopamu)

YBenuinsaetcs
Ny,

BEPOATHOCTb nony4vyeHua

MutaHne OopraHn4ecknmu ocTaTKkamMu,
CNyCKarnwnMnca m3 BepxHuX crioes BOAbI.

BoamoxHOCTb nony4vyeHuna nuwn.

Marnble pasmepsl

He TpebyeTcs GonbLIOro KONMUYecTBa NuLLm

3ameanieHHbIn MeTabonmam

Afantaumsa K ronogy. OKoHoMUSA Heprosartpar.

Bbicokoe gaBneHue

MpoHnuaemocTb TkaHew pblb, 0ObI3BECTBNEHNE
ckeneTa, xxeneobpasHoCTb Tena.

Mpn BbICOKOM AaBneHWn Ha rnyobuHe BaXkHO
BblpaBHMBaHWE [OaBIIEHUI: BHYTPW Tena pbiObl
N OKpYyXatoLLen cpeasl.

MnaeaTenbHbIN Ny3blpb YacTO 3aNOSTHEH XUPOM.
MoxeT oTCyTCTBOBATb.

Mpun NOCTOSIHHOM apxmmenoBou cune
nnasaTernbHbIN My3blpb HE HYXeH — npoLle C
MAOTHOCTBIO BOAbI YPaBHATb MIOTHOCTb BCEro
Tena, Tem bonee, YTO cUnNbHasa MyckynaTypa He
HY>XHa

Huskas TemnepaTypa
BO[bI.

OTOT hakTop HEe OTHOCUTCS K OCHOBHBIM, TaK Kak yxe Ha rrybuHe okosio 400 M TemnepaTypa Bogpbl
NpakTUYecKn 4OCTUraeT CBOMX MUHUMArbHBIX 3HAYEHUA.

MoBbillEHME [J0NM  HEHACHILEHHbIX  KMPHBLIX
KMCNOT B NUNMAaX KNeToYHOM MeMOpaHsbI.

ObecneymBaeT TeKy4eCTb MeMOpaH.

Huskoe copepxaHue
Kucropoga.

3ameaneHHbI MeTabonmam
Manble pasmepbl

OKoHOMUSA 3Hepro3aTpaTt

B03MOXHbI UHbIE GhOPMYIILUPOBKU omeema.
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7. YépHble KypunbLmku (25 6annos)

Bonpoc 1. K kakum TMnam oTHOCATCS XUBOTHbIE, obuTaroLme B onmMcaHHbIX 3KocucTeMax?

Tunbl XXMBOTHbIX MpepcraBuTenu

Konbuatble yepBu (AHHENUAbI) nomnenckne Yepeu N BECTUMEHTUMEPBI
Monntocku OByCTBOpYaTble U OCbMUHOTA
YUneHucTtoHorne Kpabbl, paku, KpeBETKM

Mrnokoxwe MOpCKMe 3BE34bl 1 0OPUypbl

Xopaosble pbiObI

Bonpoc 2. Ha rny6uHy 4eTbipe ThICA4M METPOB HE NMPOHUKAKOT COMHEYHbIE My4Yn, COOTBETCTBEHHO, PACTEHWSA HE MOTYT 3[eCb
cywectBoBaTtb. O6bACHUTE, KTO B AaHHON 3KOCUCTEME ABNnseTcs npoayueHTamu. bakrepun

Bonpoc 3. 3a C4ET kakoW peakuum OCyLLECTBMNAETCS NONy4YeHNe SHePrun y AaHHbIX OPraHn3mMoB? 3anuiunte ypaBHeHne
peakuun. OkMcneHne cepoBodopoaa, cynbduaos: 2H,S + O, =2S + 2H,0

Bonpoc 4. Kak HasbiBaeTCA cnocob CMHTE3a NUTaTeNbHbIX OPraHNYEeCKUX BELLECTB Y TaKMX NPOaYyLEHTOB? XeMOCUHTE3

Bonpoc 5. Kak nutatotcs BectumeHTudepbl 6e30 pTa 1 kuwevHuka? NepeBapuBatoT 6akTepuii , KOTOPbIE CUHTE3NPYIOT
OpraHuKy B MpoLecce XeMOCUHTe3a. OTu BaKTepun XXMBYT B OpraHM3mMe YepBer U NonyyarT U3 KpOoBU

HeoOXxoaMMble AN XeMOCUHTE3a rasbl: CEepoBOAOPOA, KACNOPOa, YrNeKUCnbIv ras.

Bonpoc 6. Kak Bbl AymMaeTe, noyemMy BECTUMEHTUMEPDI 1 MOMMNENCKNE YEPBU UMEIOT SIPKO-KPACHYIO OKpacKy?
OB6YyCnoBneHo Ype3MepHO BbICOKMM CoAepKaHneM reMorniobrHa B Ux KpoBW, Heo6XoaMMbIM ANst AOCTaBKU KMUcriopoaa

Bonpoc 7. CocTaBbTe ABe pasHble NULEeBbIe Lenun, XapakTepHble A8 ONMCaHHOM 3KOCUCTEMBI.

3aecb MHoro BapuaHToB. Mpumepsi:

Bakrepun
(xemocnHTesup

ylowue)

BecTuMmeHTUbepbI

Momnenckne Yepemn

KpeBeTku

Ochuypel

8. Mopckue 6onesHu (20 6annoB)

[ns 3aboneBaHuii N3 cnucka Hwxe noabepute xapakTepHble CUMMTOMbI U NiedeHue. Hanuwute camocTosiTeNnbHO, YTO M3
TOro, C YeM CTasK1BarTCA floaM B MOpE, MOXKET CTaTb NPUYMHON AaHHOro 3aboneBaHus.

Pbibbl >

N

Kpabel

Mopckue 3pesabl

Pakun

OcbMUHOMM

3aboneBaHus CumMnToMBI MpuynHa JleyeHue
AHU3aKMa03 TowHoTa, pBOTa, ©ornb B XUBOTE, I'IapaavlepoaaHme JIMYNHOYHOW |'|p[/||v|eHeHV|e AHTUrenNbMUHTHbIX
(300HO3HBbIA KpanueHuua, xopajaka, Anapes. | ctagum Hematodbl cemeWcTBa npenapartoB, MPU OCNOXHEHUSAX —
FenbMUHTO3) XapaKTepHbl NeikounTos 1 AHu3aKuMC, NpU NoeaaHM MOPCKOW | xupyprveckas onepaumsi.
303nHOMNNA. BosHMKHOBEHME PbIBbI N BOAHBIX 6ECNO3BOHOYHLIX
5138 B XXenyake.
KeccoHHas BonesHeHHOCTb B MbILLEAX U Mpu noabeme ¢ rny6uHbl MpoBeaeHue pekomnpeccun, To
GonesHb cycTaBax, TOLHOTA, ObICTPOE NMOHUXEHUE AaBMNeHNs €CTb MOBbILLEHNS, a 3aTeM
rOrIOBOKPYXeHue, BpemeHHas BAbIXaeMOW ra3oBoi cMecu, B NOCTENEeHHOro NOHMKEHUA
noTepsi 3peHns, Cya0poru. pesynbTaTe KOTOPOro rassl, OaBneHust
pacTBOPEHHbIE B KPOBM U TKAHSIX
opraHvu3mMa, HaunHarT
BblAENATLCH B BUAE Ny3blpbKOB
KuHeTo3 TolHOTa, rofoBOKpYXEHUe, BosgerictBue Ha BecTMOynsipHbI | VcknounTtb yeyrybnsiowme
(Mopckas pBOTa, HEAOMOraHue, nageHne annapat n3-3a MOHOTOHHbIX haKkTopbl, CMOTPETb Ha FOPU3OHT.
BonesHb) :S;‘im‘:’"_‘”b”oro Aasnexns, konebaHwii O6neryaeT CoCTosiHME
: paccacbiBaHWe neaeHLoB.
KuLieyHast PBoTa 1 gnapes, noBbllLeHNe OrtpasneHve BoaoW, rae obutaloT | BeiaeaTh pBOTY, AaTb
VIH(*)eKLI,I/Iﬂ TemMnepaTtypbl TeNa, royfioBHble pasnu4yHble MUKPOOPraHn3Msbl nocTpagasLiemy COp6eHT,
Gonu 1 cunbHas cnabocTs. obecneunTtb 6onbHOMY 06UIbHOE
nUTLE.
Hedponutuas Bonb B 06nacTtn nosicHuubI, ObunbHOE NUTLE MOPCKON BOAbI MprMeHeHne nekapCcTBEHHbIX
(noyeyHo- NnoYeYHble KOJNKK, TOLLHOTA, (n36bITOK conen) CpeACTB, AneTa, orpaHuYeHHasi B
KaMeHHas cnabocTb, Bo3pacTaHue coaepxarun NaCl, npu
BonesHb). Temneparypel Tena. OCMOXHEHMSIX — XUPYPriyeckas
onepauusi.
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YacTs lll. #10yearschallenge

9. OepeBbs (12 6annoB.).

10.

1.

Bonpoc 1. Kak Ha3biBaeTCs CroW KNeToK, 3a CYET AeNeHNst KOTOPbIX MPOMCXOAUT POCT cTebns B wmpunHy? Kambun

Bonpoc 2. K kakomy Tvny TkaHel pacTeHun OTHOCMTCS 3TOT crion knetok? ObpasosaTtensHasa (Mepuctema)

Bonpoc 3. Mexay kakumy TKaHsSMW pacnornaraeTcsi 3TOT crnou knetok? HaseaHnue BHewHero cnost Jly6 (®noama),
BHyTpeHHero — [lpesecuHa (Kcunema).

Bonpoc 4. Y kakoro Krnacca pacTeHun paccMaTp1MBaeMblil CIOW KNETOK MOXET oTcyTcTBoBaTh? OAHOOONbHbIE

Bonpoc 5. K kakomy oTaeny oTHOCUTCS 3TOT Kracc pacteHun? MNokpbiToceMeHHble (LiBeTkoBblE)

Bonpoc 6. OnuwuTte, No Kakol MpUYMHE Mbl MOXeM HabnogaTb Ha BCeX FOAUYHbIX Konblax Gonee nnoTHble M MeHee
NMOTHbIE y4acTKM? Pa3Has CKOPOCTb pOCTa MpuW pasHbIX YCIOBUSIX OKpYXXaroLen cpedbl (HanpMMmep: B pasHble
BpeMeHa roga)

Bonpoc 7. OT kakunx hakTopoB MOXET 3aBUCETb CKOPOCTb 06pa3oBaHUs roamyHbIX konew? KonmyectBo ConHeYHoro ceeTa,
KoHLUeHTpauma CO2, kayecTBO NOYBbI, TEMMEpaTypa OKpyXXatoLen cpeabl, 3apaxeHne napasmramm

Bonpoc 8. YkaxuTe, kakon GykBor Ha pucyHke B 0603HaueHo mecTononoxeHue cnos u3 sonpoca 1. I

Tenomepsbi (10 Gannos). BapuaHT 1.

B TenomepHoM paiioHe Xpomocombl YerioBeka npucyTcTByeT 390 HykneoTMAoB, COCTOSALUMX W3  MHOFOKpaTHO
NMOBTOPEHHOW NocneaoBaTenbHOCTU ANNHON B 6 HykneoTnaoB. 3a kaxabivi payHa pennvkaumn OHK HegopennuuupyeTca
yyacToK pa3mepoM B oAuH NoBTOp (6 HyKNeoTuaos).

Bonpoc 1. Ckonbko HYKNeoTMAOB OCTaHeTCsl B TENIOMEPHOM y4acTke XPOMOCOMbI YeroBeka nocre 25 LuyKnoB pennvkaummn?

390 — 25%6 = 240 (3 6anna)
Bonpoc 2. Ckonbko elé pas MOXeT MOoAenuTLCA KneTka YenoBeka, eCnv KpUTUYECKMM pasMepoM Teromepkl SBIseTcs
cbparmMeHT, pasHbiil npumepHo 13 Tenomeprbim nostopam? (240 — 13%6) / 6 = 14 (4 6anna)

Bonpoc 3. B HekOTOpbIX KneTkax YenoBeka pabotaet oepmeHT Tenomepasa. OH HapalmMBaeT HYKIEOTUAbI HA KOHLIAX XpOMO-
COM, BCIeCTBME YEro OHM He ykopaumnBaloTcs. B kakux KneTkax JoSmkeH/ MOXeT coaepxaTbCsi 3TOT (DEPMEHT?

[MonoBble KNeTKN, CTBONOBLIE KIETKM 3apoablLla, pakoBble KneTku (3 basna)

BakTtepuu (23 6anna).

Bonpoc 1. Kakoe cBolictBo 6akTepun nprobpenu 3a atn 10 neT? Pe3ncTeHTHOCTb (YCTOMYMBOCTb) K aHTMBMOTHKAM.

Bonpoc 2. Kakow npu3Hak Ha yallke lNeTpu ceuaetenscTByeT 06 atom ceoncTee? MNoscHuTe. TéMHbIe NATHa BOKPYr ANCKOB C
aHTMBMOTUKaMK — 3TO y4acTKW, r4e OTCYTCTBYET pocT bakTepuin ns-3a OencTersa aHTnburoTurka. Ha ctapoi coTtorpacun
HGakTepun YyBCTBUTENBHBLI KO BCEM aHTUMOMOTMKaM (Tak kak BOKPYT KaXaoro Ancka HeT 6aktepuin). Ha HoBol dhoTorpacdum
TaKMX y4aCTKOB NPaKTU4ECKM HEeT, 30Ha OTCYTCTBUSI POCTa BOKPYr ANCKOB C aHTUOMOTMKaMM YyMeHbLUMNach v nponana.

Bonpoc 3. BriGepute 3aboneBaHus, Ans neYeHns KOTopbiX NPpUoBpeTEHHOE CBOWCTBO GakTepuin HeBaxHO. O6bsACHUTE,
noyemy. 'punn, renatut B, kopb, 6eleHcTBO OTO BUPYCHbIE 3aboneBaHus. PasHble aHTUOMOTUKM NOAABNAT CMHTE3 berka,
HYKITEMHOBBIX KACIOT, KIETOYHOWN CTEHKM 1 Op. KIETOYHbIE NPOLIECChl (B0CTAaTO4HO ObiNo Ha3BaTh OO0V MEXaHN3M OEeNCTBISA).
Ha Bupycbl He OENCTBYIOT, TaK KaK y HUX HET COBCTBEHHOrO OOMEeHa BELLECTB (M HE CUHTE3NPYIOTCA Genku, nnu
ucnonb3yeTcs annapat 6ernkoBoro CMHTe3a KNeTKu-x03avHa 1 T.0.)
Mrozue Hasbiganu ewe duzeHmepuro. 3a amo 6arss He CHUXaru, ecru 8 NosiCHeHUU bbIo HarucaHo, 4Ymo 8o36ydumerem
3abornesaHus sisrisiemcs ameba. OO0Hako yawje 6one3Hb ebi3bisatom bakmepuu poda Shigella.

Bonpoc 4. /13 kakux opraHM3mMoB 06bI4HO BbIAENSAT NPUPOAHbIE aHTMBMOTUKN? Baktepun u rpubsbl. (PacteHns He cuuTanu
owwmnbkon, Ho Bann He fobaBnsnu)

Bonpoc 5. CyuiecTBytoT aHTMONOTUKN, KOTOPbIE AEACTBYIOT N3GUpaTENbHO Ha FPaMMoNoXUTENbHBbIE Y TPaMoTpuUaTenbHbIe
Gaktepun. Kakas kneToyHasi CTpyKTypa MMeeT pasfnuyHOEe CTpPOeHue Yy aTux GakTepuin? KnetouHas cTeHka [pynna —
NaKTaMHbIX aHTUBUOTUKOB (MEHULMMMMWH, LedanocnopuHbl) MPUBOANT K HAPYLUEHWUIO CUHTE3a 3TOW KMETOYHOW CTPYKTYPbI.
Ha kakyto rpynny Gakrepuin (rpam® unm rpam”) B OCHOBHOM HarnpasreHo AencTeme 3TUX aHTubnoTtnkos? [pam’ Mouvemy?
Y Hux Bonee TomncTas KNeTo4YHas CTeHka, 6e3 BHelHen MeMbpaHbl, XapakTepHON ANns rpaMoTpuuaTtenbHbIX GakTepuii.

Bonpoc 6. Ha pucyHke Bbl BugnTe Tpu rpachmka, oTpaxawLwwmux cogepxaHme aHTMOMOTUKOB B KPOBW B 3aBMCUMOCTM OT
BpeMeHu nocre ux BBefeHus. Kaxagas kpmeas cootseTcTByeT npenapatam A, b n B. C kakoli nepmoanyHocTbio criegyeT
NpUHUMaTh 3T aHTMBKMoTMKM? OTBET nosicHuTe. Mpenapat A — pa3 B 3—4 yaca, npenapat b — pas B cyTku (oT 20 YacoBs
cyMTanu BepHbIM OTBETOM), Npenapat B — pa3 B 5 AHel. Tak kak MO OKOHYaHNM 3TOT0 BPEMEHMW KOHLEHTpaums
aHTMbnoTuka B KpoBM ByAeT He[oCTaTOuHON AN AecTBUS Ha BakTepun.

Bonpoc 7. [lJosa HaszHa4YaeMoro npenapata MOXEeT 3Ha4MTeNbHO BapbuMpoBaTb B 3aBUCUMOCTU OT MECTOMONOXEHMS
WH(EKUMOHHOIO npouecca B opraHuame. [lpegnonoxute, B KakoM crnyvae crieyeT CHU3WTb [03y aHTubuoTuka: npu
NeYeHNN UMCTMTa WNWM aHrvHbl, 1 nodemy? [pu uuctute. Ecnv aHTMOMOTUK BbLIBOOUTCA Yepes3 Moyku, OH OyaeT
HaKanMBaTbCsl B MOYEMNONOBOW cUCTEME B BOMbLUEN KOHLEHTPaL MK, YeM B KPOBOTOKE.
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12*. Monynsauua anbdos* (14 6annoB). Tosnbko dnsa 11 knacca BapuaHT 1.
Ona onpegeneHus no OHK Hanuumsa otbopa m ero Tvna WCMonb3ylT TakoW MNokas3aTenb, Kak OTHOLIeHWe [onu
HecuHoHuMnYeckux 3ameH (dN) k gone cuHoHummyeckux (dS) — dN/dS. Jonsa paccuuTbiBaeTCA Kak OTHOLLUEHWe 4Yucna
Habnogaemblx 3aMeH K YMcry NoTeHuMarnbHbIX 3aMeH AaHHOMO Kracca B HyKNeoTUAHON NO3ULIMA.

Y4éHble nony4unu cnegywowime Twn 3ameH Yucno Habnogaembix Yuncno noteHumanbHbIX
JaHHble ansa uccrnegyemoro reHa: HecuHoHumn4yeckne 3 8
CuHHOHUMMYEcKme 1 4

OTBeTbTE Ha BONPOCHI.

Bonpoc 1. Yto Takoe CUMHOHVMMMWYECKME N HECMHOHMMUYeckue 3ameHbl? (3 6arnna) CMHOHMMUMYECKMEe He MPUBOAAT K
CMEHe aMUWHWKMCMOTbl, BO3MOXHbl M3-3a BbIPOXAEHHOCTW TreHeTnyeckoro kopa. HecuHoHuMudeckne —
NPUBOAAT K CMEHE aMWHOKNCIOThI Mnu nosisneHunto CTOMN-koaoHa

Bonpoc 2. B kakvMx nosvumsx KogoHa Yalle NpOMCXOAAT 3ameHbl TOro u apyroro tuna? (2 6anna) CUHOHMMUYeckne
3aMeHbl Yallle BCEro NPOUCXOAAT B TPETbEM MOMOXKEHUN KOAOHA. HECMHOHMMUYecKke — B NEPBOM 1 BTOPOM.

Bonpoc 3. Paccuutarite dN/dS gnsa reHa pocrta, npueas xo4 peweHus. (3 basna)

ds =1/4
dN =3/8
dN/ds =1,5

Bonpoc 4. lNpeanonoxuTte, kakme 3HadeHns dN/dS MOXHO oxuaatb Npy Hanu4um / oTCyTCTBUM O0TOOpa U novemy? (4 6.)
Ecnun ot6opa HeT, To Bce MyTaumu B JaHHOM Genke (M CUHOHUMUYECKNE Y HECUHOHUMWUYECKME) HeNTparnbHbl,
a 3HauuT, AOMXKHbI 3aKpennaTbesa ¢ oguHakoBon BepoATHOCTbIO U AN =dS |, T.e. dN/AS = 1. INpu oTbope
MyTaumm, MmeHsaowme AK, 6yoyT coxpaHsaTbca Nnbo valle, Yem HelTpanbHble (aBwkyLwmin otéop, dN > dS ),
nnbo xe, HaobopoT — oTMeTaTbCs 0TOopoMm (cTabunusmpytowmin, dN < dS ), T.e. npu nro6om TUne otbopa
dN # dS wn cooTHoweHne ByaeT 6onbLue U meHbLue 1.

Bonpoc 5. Kakon BbIBog MOXHO caoenatb M3 paccdMtaHHoro Bamu 3HadeHus dN/dS? (2 6anna) MNMonyyeHHoe 3HayeHue
(1,5) Bblwe eauHMUbI. C y4eTOM Ckas3aHHOro B OTBETE Ha BOMPOC 4, rurnoTe3a O TOM, YTO [elCTBOBan
€CTeCTBEHHbI 0TGOP, NoATBEpPXAAeTCA.



