10-11 kaaccsl
Bapuant 1

1, 2, 3. BeeM poccusiHaM M3BECTHO, YTO OCTPOTY 3PEHUS Y OTAEIbHBIX JIFOAEH 0PTaIbMOIOrH
OTIPEAETISIOT C MOMOIIBI0 crenranbHoi Tabnuipl. OHa HaszbBaeTcs Tabnuia CusrneBa. Octpora
BbIpakaeTcs A0JsMU eauHuIlbl: 1,0 — HopmanbHoe 3penue (Buaut 10 ctpok), ot 0,9 no 0,1 —
OTIpEAETSETCS YHCIOM BHUIMMBIX CTPOK C pPAa3NMUYMMBIMU OyKBaMH, HauWHas C BepXHEH

no tabnuie CuBieBa ¢ paccTosHUS 5 MeTpoB. VccriemoBaHHsT MPOBOIAT Ui KaKJIOro rias3a

OTHCHBHO, OCTpOTa paCCqI/ITBIBaeTCH 10 TABNMUA Q1. A. CUBLIEBA ANS UCCNENOBAHMUA OCTPOTHI 3PEHUA

dopmyne: V = d/D, rae

V' — octpora 3peHus;
d — paccTosiHHEe, C KOTOPOro MPOBOIUTCS ‘
HCCIIEIOBAHME;

D — paccrosHue, Ha KOTOpOM
HOPMAJIbHBIN I'J1a3 BUAUT JAHHBIN PSI. Ve
3Hauenne D g KaxAoro - psjaa
paccuuThiBaeTcs 1o Qopmyne: D =
50/nomep psaa.
Hanumure, kakyro oCTpOTY 3p€HUS UMEIOT
CIIEYIONINEe TAIMEeHTHI, CYUTAast, 4TO 00a

rJ1a3a y HUX BUJSAT OJIMHAKOBO OCTPO (1-blid
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psa — camblil BepxHuil). OTBET OKPYTIJIATh
10  JecAThIX, 3alHChlBaTh B  BHJE M H B K bl v~
JECATUYHBIX IPOOCH. peeas H W M bl B M
1) Mamuent A: Buaut 10 psinos ¢ 4,5 K Wl M MU bl -

METpPOB

s H K M B M Wl bl B 1o

2) Ilatment b: BuauT 7 psiioB ¢ 5 METPOB.
D=333 w “n H K M “n bl B v=1

3) Ianuent B: Buaur 6 psnoB ¢ 3 MeTpoB

4. Tlepen Bamu nana nocnenosarenbHoCTh HykaeoTua0B B JIHK (a ne B uPHK). B ykazannom

KOAOHE IMOCICA0BATCIBHOCTHU IMOCYUTANUTE BCPOATHOCTH TOYCUHOM MyTaluu, HE HpI/IBO,Z[HH_Ieﬁ K

W3MECHCHHIO B KOAMPYEMOM TMONUNENTHAE (caiieHc-MyTanuu). MyTareil CYUTarh JI0YI0



OAWUHOYHYIO 3aMCHY HYKJICOTH/Id B TAHHOM KOJOHC. JIro0bIe TOUEYHEIE MyTalluu B [aHHOM KOOOHC

CUHUTATb paBHOBCPOSATHBIMHU.

ATT-IUA-TTT-ATI-LII-IIAT-AAT

5, 6. Boxopociau MCnonb3yroT it HOTOCHHTE3a HE TOJIBKO Xjaopoduiuisl. HekoTopbie apyrue
MUTMEHTHI TIOTJIOMIAIOT CBET M MEPEatoT €ro SHEPrui0 Ha MOJIEKYJIbl xiopoduiia. Yem MeHble
JUTUHA BOJIHBI, TEM OOJIBILIE €0 SHEPTHs U TEM TIy0ke B BOJY IPOHUKAET CBET.

Hcnonb3ys rpaduky MOTJIOIIEHUS] CBETa MUTMEHTAMU BOJOPOCIEH, a TakKe CBETOBYIO LIKAITY
BUJIMMOT'O M3ITyYeHHs, OTBETHTE Ha HECKOJIBKO BOIIPOCOB (HY>KHO BBIOpATh OT | 10 3 mpaBUIIBHBIX

YTBEPKIACHUI).



A Xnopowmn b B-Kaporun DHKODHITHHL Xnopoduwun a
|
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Puc. 3. Chekmpebl no2nowjeHus nuzMeHmos naacmud

5) xnopodmsl @ 1 b OKpaleHbl B 3eTIEHBIN LIBET. DTO O0BACHACTCA:
A) MakCUMyMOM TOTJIOUICHUS XJIOPO(UIIIaMH B 3€JIEHOM JTHAIa30He
b) MUHMMYMOM MOrJIOLIeHNS XJI0POGMIITIAMH B 3€IEHOM JTHAIa30He

B) Tem, uro cBeT 3en€HOr0 AMana3oHa BUAMMOTO U3TYUYeHUS aKTUBUPYET XJIOPO(UILIBI

6) KapOoTHHOUIBI MPUCYTCTBYIOT BO BCEX XJIOPOIIACTaX. MHOTHE U3 HUX MOTYT IMOTJIONIaTh CBET
B HEJIOCTYITHON XJIOPO(HILTY YacTh CIEKTpa

A) nuarma3oH MOTJIONICHHS cBeTa 0eTa-KapOTHUHOM HAXOJTUTCS B OCHOBHOM B JKEITOW 4acTH
CIIEKTpa

b) y GeTa-kapoTrHa HauIy4Iiee MOTJIOMIEHUE TOCTUTACTCS P JATUHE BOJTHBI CBETA MPUMEPHO B
450 am

B) y 6era-kapoTrHa 1uana3oH MOTJIOIIEHHUS CBETA ITOYTH HE MEPECeKaeTcsi C TAKOBBIM y

xaopo¢umia b

7. TlpoaHanM3upyiTe UCXOAHBIE JaHHBIE TEHETHYECKOM 3a0a4M U BEIOEPHUTE BEPHBIE

YTBEPKICHUS. 3I0POBBIN MYXYHHA U 3/I0POBAst JKEHIIIMHA, Y€l OTell cTpajaeT reModuinei, a

JeTyIKa TATbTOHU3MOM, BCTYNUJIN B Opak. Y HUX POJUIICS ChIH, OKA3aBIIUNICS JATbTOHHKOM.
1. nmemymika, 60MBHON JATLTOHU3MOM, OBLI IO MAMUHOW JTHHUH

2. CyUIECTBYET BEPOSITHOCTh POXKICHHUS T0YEPH, OOTBHOM NaThTOHU3MOM



CYIIECTBYET BEPOSTHOCTH POXKACHUS J0UepH, O0JIbHOM reModrneit

POIMBIIUICS Y HUX MaJIbUUK OyZeT B J1I000M cirydae 0oJieH OHOM U3 IByX Oone3Hei
ecTb HeOOoJIbIIast BEPOSATHOCTh POXKACHUS MallbUMKa, He OOJICIONIEr0 STUMH JBYMS
00J1e3HAMH (32 CYET KPOCCHHTOBEPA MEXKITY X-XpPOMOCOMaMH MaTepu).

OTeI] MY>KUYHHBI, KOTOPBIH BCTYIIII B Opak He O0Jien HU OJJHOM M3 YKa3aHHBIX OOJe3HeH

8. CooTHecHuTe BUTAMHUHEL C MNpOAYKTAMHU IMUTAHUA, B KOTOPBIX UMCCTCA UX BBICOKOC

coJiep>KaHue.
1. BuTamMmu A
2. ButamuH C
3. Butamuu D
4. ButamuH E
5. ButamuH K




9. TTocMoTpHTE HA CXEMY TPAHCIIOPTA BObI B PACTEHHAX U BHIOEPUTE BEPHBIE YTBEPIKICHHS U3

MNPpCAIOKCHHBIX.

1. KOHIEHTpamus OCMOTHMYECKH aKTHBHBIX BEIIECTB B LIUTOILIa3M€E KIETOK KOPHEBBIX
BOJIOCKOB BBIIIIE, YEM B BOJHOM PacTBOpPE B OKpY’Karollei cpesie

2. KOHIEHTpAIMs OCMOTHYECKH aKTHBHBIX BEILECTB B LIUTOIIa3M€E KIETOK KOPHEBBIX
BOJIOCKOB HI)KE, UEM B BOJJHOM PAacTBOPE B OKpY’Karollei cpese

3. ucnapeHue BOJBI B JUCThAX MPOUCXOIUT IIIaBHBIM 00pa3oM depe3 yCThHIIA, KOTOphIe
HaXOJIATCSI HA HIDKHEH CTOPOHE JIMCTa

4. wucnapeHue BOJbI MPOUCXOAUT PABHOMEPHO CO BCEH MOBEPXHOCTH JIMCTA

5. OCMOTHYECKOE JAaBJICHHE BBIIIE B COCYAaX KCUJIEMBbI B KOPHE, YeM B KOPHEBBIX BOJIOCKaX

6. OCMOTHYECKOE AABJICHUC BBIIIC B KOPHCBLIX BOJIOCKAX, YCM B COCYydaX KCHUJICMbI B KOPpHC

10. CooTHecuTe Opransl MUIIEBAPUTENBHOM CUCTEMBI C UX (QYHKIUAMU (YKa3aHBI TOJIBKO

(byHKLIMHU, HalIpaBJICHHbIE HA THILEBapEHUE).

A. XKelynok 1. BbIpabaThIBaeTCs JKEIUb.

b. TOHKHMU KHIIEYHUK




o= W

aIrneHIuKC
TOJICTBIA KUIIIEYHUK
eYyeHb

MOPKCITyJOYHAA KCJIC3a

BbIPa0aTHIBAIOTCS OCHOBHBIE MUIIIEBAPUTEIHHBIE
(bepMeHTHI

MIPOUCXOJUT BCACBIBAHNE OCHOBHBIX MUTATEIBHBIX
BEILIECTB.

MIPOMCXOJUT BCACBIBAHUE BOJIBI M OaKTepHaibHAs
00paboTKa BHICOKOMOJIEKYJISIPHBIX YTJIEBOIOB.

B IUILEBAPEHUH TTOYTH HE yYaCTBYET, BEPOSATHO, TaM
HaXOJATCs 3armac 6akTepuil CAMOUOHTOB.

OCHOBHOE pacIlleIUIeHHe OSJIKOB U YIJIEBOJIOB

MPOUCXOOUT TaM.




10-11 kaaccsl
Ka:xxnas 3agaua 10 6a1;10B.
Bapuanr 2

1, 2, 3. BeeM poccusiHaM M3BECTHO, YTO OCTPOTY 3PEHUS Y OTAEIbHBIX JIFOAEH 0PTaIbMOIOrH
OTIPEETISIOT C MOMOIIBI0 crenranbHoi Tabnuipl. OHa HaszbBaeTcs Tabnuia CusneBa. Octpora
BbIpaXkaeTcs A0asMu eauHuIlbl: 1,0 — HopmanbHoe 3penue (Buaut 10 ctpok), ot 0,9 no 0,1 —

OMMpPCACIIACTCA YHUCIOM BHIUMBIX CTPOK C pPa3IM4YUMbIMU 6yKBaMI/I, HayuHasg C BerHeﬁ

no tabnuie CuBlEeBa ¢ pacCTOSHUSL 5 METPOB.
HccnenoBanuss npoBOIAT Ul KaXAOro Ijasa
otaenbHo. OCTpOTa pacCUUTHIBAETCA 1O (hopMyIIe:
V =d/D, rnoe

V' — octpora 3peHus;

d — paccTossHHEe, C KOTOpPOrO TPOBOIMUTCS
HCCIIEJOBAHMUE;

D — paccrosiHue, Ha KOTOPOM HOPMAaJIbHBIN TJ1a3
BUJUT JAHHBIN PsI.

3HaueHue D Ui KaXI0TO psiAa pacCUUTHIBAETCS
no popmyne: D = 50/Homep psiza.

Hanumwure, Kakyl0 OCTpPOTYy 3pE€HHUS HMEIOT
CIIeAYIOIINE MAIMEeHThI, CYUTas, 4TO 00a riaza y

HUX BUJAT OAMHAKOBO OCTpO (1-bIit psig — camblii

= 16,67

= 10,0

TABMMUA A. A. CUBLEBA ANA UICCNEQOBAHWUA OCTPOTHI 3PEHUA

w bl N K
BepxHuil). OTBET OKpYyIJIATH JO JAECATHIX,
. M H B K bl
3aIMCBIBATH B BUJIE AECATHUHBIX IPOOEH.
1) INauuent A: BUAMT 7 psiioB € 2,5 METPOB. H W M bl B U
2) IMauwment b: Bunut 12 psigoB ¢ 5 meTpoB. K W ™M W1 bl
3) Ilanuent B: Buaut 8 panoB ¢ 4 METPOB. v H K UMW B M W b B
333 w “n K M “n bl B

V=08

4. Tlepen Bamu nana nocnenosarenbHOCTh HykaeoTua0B B JIHK (a ne B uPHK). B ykazannom
KOJIOHE TOCJIEIOBATENIbHOCTH MOCUYUTAUTE BEPOSTHOCTh TOUCYHOM MYTAallMH, HE MPUBOJSALIEH K
W3MECHCHHIO B KOAMPYEMOM TMONUNENTHAE (caiieHc-MyTanuu). MyTaleil CYuTarh JTI0YIo
OJIMHOYHYIO 3aMEHY HYKJICOTHa B JAHHOM KoJIoHE. JIF00bIe TOueYHbIe MyTAIlMH B JAHHOM KOJIOHE

CUHUTATb paBHOBCPOSATHBIMHU.



ATT-TAT-THA-I'AIL-LLII-JAT-AAT
Otget: 4/9 wu 0,4(4).

5, 6. Boxopociau MCnomnb3yroT i HOTOCHHTE3a HE TOJIBKO XJIopoduiuisl. HekoTopbie apyrue
MUTMEHTHI IOTJIOMIAIOT CBET M MEPEatoT ero SHEPrui0 Ha MOJIEKYJIbl xjopoduiia. Yem MeHble
JUTUHA BOJIHBI, TEM OOJIbILIE €0 SHEPIHsl U TeM TIy0ke B BOJLY IPOHUKAET CBET.

Hcnonb3ys rpaduky MOTJIOIIEHUS] CBETa MUTMEHTAMU BOJOPOCIEH, a TaKKe CBETOBYIO LIKAITY
BUJIMMOT'O M3ITyYeHHsI, OTBETHTE Ha HECKOJIBKO BOIIPOCOB (HY>KHO BBIOPATh OT 1 10 3 mpaBUIIBHBIX

YTBEPKIACHU).



A Xsiopodwmn b B-Kaporun DHIKODHITHHLI Xnopoduwun a
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Puc. 3. Chekmpebl no2nowjeHus nuzMeHmos naacmud

5) xnopodmsl @ 1 b OKpaleHbl B 3eTIEHBIN LIBET. DTO O0BACHACTCA:
A) MakCUMyMOM TOTJIOUICHUS XJIOPO(UIIIaMH B 3€JIEHOM JTHAIa30He
b) MUHMMYMOM MOrJIOLIeHNS XJI0POGMIITIAMH B 3€IEHOM JTHAIa30He

B) Tem, uro cBeT 3en€HOr0 AManazoHa BUAUMOTO U3ITyYeHHUS aKTUBUPYET XJIOPO(UILIIBI

6) GUKOOMIIMHBI MPUCYTCTBYIOT B TKAHSIX KPACHBIX BOJOPOCIIEH U IMaHOOAKTepUil, OHU
MIOMOTAOT UM (POTOCHHTE3UPOBATH Ha OOJIBIION TITyOHHE.

A) MakCHUMyM HX TOTJIOMICHUS IPUXOAUTCS Ha KENTYIO U 3€JIEHYIO YacTH TMarna3oHa

b) ux MakcUMyM MOTJIOLICHHUS CBETA BBIIIE, YeM Y XJIOPO(UILIIOB

B) Tak kak yryuu 3en€HOro CBETa MPOHUKAIOT B BOAY IIy0sKe, UeM KpacHOro, PUKOOMINHBI
MIOMOTAOT KPaCHBIM BOJIOPOCIISIM MCIIONIB30BAaTh SHEPTUIO CBETA, YACTUYHO HEJAOCTYITHYIO

xJopoduiam



7. Pemnre reHeTHYECKYIO 3a1a4y (IUTHOPHIHOE CKPEIMBAHNE) U BHIOCPHUTE TIPABUIIBHBIC
BapHAaHTHI JJIS1 HICXOJHBIX YCIOBUHN 3aauH.
CkpecTuiu J1Ba pacT€HHUs] C PO30BBIMH I[BETAMHU W HOPMAaJIbHBIMHU JHCThsIMH. HopmanbHOCTBH
JUCTbEB — 3TO JOMHUHAHTHBIA ajuienb. B pe3ynbprare CKpeImMBaHUS B TEPBOM IOKOJIECHUHU
MOJYYMIIN CIIEAyIOIIre (PEHOTUIIBI: KPacHbIe I[BETKH, HOPMAaJbHbIE JIUCThSI — MPUMEPHO 1/4 ot
O0IIero Yucia; po30BbI€ LIBETKH, HOPMAJIbHBIE JMCTh — MpUMepHO 1/2 oT oluiero uucna; u
Oenble IIBETKH, MEJIKHE JTUCThI — IpuMepHo 1/4 ot obuiero uucna. Jpyrue GeHOTHIBI TaKkxKe
BCTPEYAINCh, HO OBUIM PEIKU M CyMMapHO HaOupanu He Oonee 1/10 oT ob1ero yncna ocooei.
VcxonHbie ycIoBUS TaKOBHI (OJIMH JIM HECKOJIIBKO OTBETOB):
1. uMMeeT MeCTO CIETIJICHHOE C TI0JIOM HacJel0BaHHue
HaOJI01aeTCsl SIBJIEHUE HEMOJIHOTO IOMMHUPOBAHUS 110 MPU3HAKY I[BETA LBETKOB
T'eHBI 1IBETA IIBETKOB M pa3Mepa JINCTHEB HAXOAATCS B OJJHOM XpOMOCOME

2

3

4. TeHbI IBETAa LIBETKOB U pa3Mepa JUCThEB HAXOATCS B Pa3HBIX XpOMOCOMax

5. JOMMHAHTHBINA aJUI€NIb I€HA, ONPEIEIISIONIErO BET LIBETKOB, JAET PO30BBIN L[BET
6

00a poauTeIA UMCIIN OHHHaKOBBIﬁ TFCHOTHUII 110 PpaCCMATPUBACMBIM ITPU3HAKAM

8. Coornecure ot/1emb1 T0JI0BHOTO MO3ra ¢ (DYHKIMAMH, 38 KOTOPbIE OHU OTBEYAIOT B OPraHU3Me
4eJI0BEKa.

1. mpononroBatbiii MO3T
MO3KE€UOK
BHCOYHBIE JIOJIH KOPBI OOMBIINX MOTyIIapuit

Rl

3aThUIOYHAST OJISI KOPBI OOJIBIINX MMOIyIApUn

CIIyX
3peHue

JIBIXaHHUEe, KPOBOOOpAIIICHHE
KOOpAUHALMS JBUKECHUN

S W

9. Haiiiure ipuMepbl MUMUKDPHH.






10. CooTHecuTe Ha3BaHMS XKEIIE3 ¢ NX PAaCIIOJIOKCHHUEM B YCTIOBECYCCKOM TCJIC.

BHJIOUKOBAs kKeye3a (TUMYC)
IIMTOBUIHAS JKele3a
snudus3

runopus
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