Bapuanr |

Bnok 1. BapuaHT 7.

3agaHue 1.

Cpenn mnepedrclIeHHbIX HHUXE IOKPBITO-CEMEHHBIX pAaCTEHUH HaWIuWTe IPEeACTaBUTENEH Tpex
Pa3JIMYHBIX CEMEWUCTB. YKAaXXHUTE, KaKME€ 3TO CEMEHWCTBA M pPACIpElIeIuTe pPacTeHUs II0 TIpyIIaM,
COOTBETCTBYIOIIMM Ka)XJOMy CEMEHCTBY, a TaKXKE YKaKUTE, K KAKOMY KJIacCy OTHOCUTCS KaxKJI0€ M3
CEMENCTB.

OBé&c 1MoCeBHOM, KOBBUIb CTEITHOM, MACAEH YEPHBIM, pA0UYHK IIaXMaTHBIH, KyKypy3a OObIKHOBEHHas,
kapTodens KIyOHEHOCHBIN, MSTIWK JTyKOBHYHBIA, JAHABIII MaWCKWA, METyHUsS TUOpUIHAS, IVIIHS-
capaHka (MapTaroH), Tabak BUPTUHCKHIA.

Otger:

CemencTBa: 3naku (MATNUKOBbIE) Nunennble MacnéHoBble
OBéc noceBHOM Psa0uMk waxmaTtHbIM  MacnéH YépHbIn
KoBbInb crenHou Nangbiw manckun  Kaptodenb knyGHeHOCHbIN
Kykypy3a o6bIKHOBEHHas Nunua-capaHka MeTyHua rubpupaHas
MATNUK NYKOBUYHbINA Tabak BUPrMHCKUM

Knacc OaHoponbHbIe OaHoponbHbIe [BynonbHbIe

3agaHue 2.

Yro 0603HAYEHO HA PUCYHKE crpaBa Iudpamu 1
— 47 Cpe3 Kakoro opraHa pacTeHMs IOKa3aH Ha
pucynke? K kakoil rpynme HpUHAIJIEKUT 3TO
pactenue?

OTtBer:

1 — Mexann4eckast TKaHb
2 - snuziepMa

3 — IPOBOAIINI Ty4OK
4 - cepaleBUHA

Cpe3 moso10ro ¢Te01s ABYI0JIBHOTO PACTEHUS.

3apaHwue 3.

st KaknX mapa3uTHYECKUX MJIOCKUX YepBen
YEJIOBEK SIBJISIETCSA MPOMEKYTOUHBIM XO3SIMHOM,
a 17151 KaKUX — OKOHYaTeIbHBIM?

OtBer:

[IpomexxyTOUHBINH X031H — JI1 SXMHOKOKKA,
OKOHYATENbHBINA - JIJIs1 OBIYBETO LETHsI, CBUHOTO IETHS, IIMMPOKOTO JICHTEIa, MEUEHOYHOU IBYYCTKH,
KPOBSHOU JIBYYCTKH



3apaHue 4.
Kakue u3 31X opranm3mMoB OTHOCUTCS K TWIOCKUM 4yepBsim? [louemy?

A b B

OtBeT: b — o1HHa uenHs; B — B3pOCnbIN 9XMHOKOKK.

Bnok 2. BapuaHT 8.

3apaHue 5.

CKOJIBKO JINTPOB CBSI3aHHOT'O KMCIIOPO/1a MOKET COAEPKaTh 1 J1 KpOBU YeIOBEKa MPU YCIOBHUH, YTO
reMOTJI00MH HachlIIeH KucnopoaoM Ha 80%? (OauH 3puTpouuT coaepxuT 30 MuKorpaMMoB
remoryioonHa. MosnekynspHslil Bec remoriioonna paseH 64,5 kunoganstoH) [puBeanure pacyueTsr.

Ortser.

B onnom MM3COI[ep)KI/ITC$I 5%10° SE)I/ITpOI_II/ITOB, B 11108, CrnenoBarenbHo, B 1 11 KpoBU
COJICPIKUTCS 30%1072 * 5%10° *10° = 150 r remorio6una, uro pasao 150 / 64500 = 0,00232
mods. Kaxknas Mosekyia remeriioornHa cBsi3bIBaeT 4 MOJIEKYJIbl KUCIOPOJIa, 3HAYUT, | J1 KpOBH
MoxeT cBsizath 0,00232%4=0,000928 morneit kucaopoaa Mpy MOJTHOM HachIeHuH. T K.
reMOTJI00MH HachlIleH KucnopoaoM Ha 80%, To 1 1 kpoBu cBsbxet 0,00742 Mot Kucnopoja.
N3BecTHO, yTO 1 MOJIB ra3a 3aHUMaeT IPU HOPMaJIbHBIX YCIOBUAX 00beM 22,4 I1.

0,00742 mons * 22,4 1 = 0,166 1. xuciopoja.

Jononuenue 2. B Bonmpoce peub UeT 0 KpoBH, a HE TOIbKO 00 apuTpouuTtax. Eciu Bce
SPUTPOLMTHI (BECh FeMOTTIO0MH) HArpy>KEeHbI KUCIOPOIOM, TO €lle HEKOTOPOe KOJIMYECTBO
KHCJIOPO/1a MOKET HAXOAUThCS B PACTBOPEHHOM COCTOSTHUH. DTO KOJIMYECTBO KUCIOPO/ia
HEBEJIMKO, HO €CJIM OHO OYZIeT YIIOMHHATHCS B OTBETAX, TO 3TO MPABUIIBHO.

3apaxwe 6.

VY oxHoro u3 Bu0B 0ab0ueK IBET KPHUILEB OMPEIEIAETCS JOKYCOM, COIEPKAIINM TP aJuIes:

C (4epHble KpbLIbs) > ¢ ¢ (cepble KPbLIbs) > ¢ (Geible KPbLIbs).

[Tpu uccnenoBanuy 6ONBIION MOMYJIAIMK ObUIH OOHAPYKEHBI creaytomue yactotsl: C = 0,2;
c?=05 uc=0,3.

Ecnu 6abouku OyayT CKpeIMBaThCs Ciy4yaiiHo, yeMy OyJIeT paBHa 4yacToTa 0COOe ¢ YepHBIMH,
CephIMHU M OCJIBIMH KPBUIBSIMH B CIICAYIONIEM MOKOJICHUN?

Ecmu nonynsnus cocrout u3 8300 6adouek, Ckombpko OyaeT 6abouek Kaxaoro GpeHoTumna?

Pemenue: PaccMOTprM BO3MOXKHBIE TEHOTHITHI M COOTBETCTBYIOIINE UM (DEHOTHIIHI.

CC-uépnsle, C ¢ ¢ — uépnnie, Cc — uépnsbie, ¢ ¢ ¢ ¢ — cepnie, ¢ %c — ceprle, cc — Gerle.



[TocKONBbKY CKpEIIMBAHUS CITydaiiHbl, B JOCTATOYHO OOJIBIION MOMYJISIIUU YaCTOThl BCTPEUAEMOCTH
TOMO3HTOT OYJYT PaBHBI YaCTOTE BCTPEUYAEMOCTH aJlICIs, @ YACTOTHI BCTPEUAEMOCTH T'€TEPO3UTOT —
YIIBOGHHOMY TIPOU3BEICHUU YaCTOT BCTPEUYAEMOCTH ajuiesieil. PaccunTriBaeM BCe BO3MOKHBIC
KOMOHWHAIINH.

CC=0,2° = 0,04; Cc ¢ = 2*0,2*0,5 = 0,2; Cc = 2*0,2*0,3 = 0,12. Bce yépusie = 0,04+0,2+0,12=0,36.

¢%9=05%=0,25; c%=2*0,5*0,3=0,3. Bee cepbie = 0,25 + 0,3 = 0,55.

CC =0,3*=0,09.

PaccunThIBacM 10O 3THM 4acTOTaM KOJIMYECTBO 0A00YEK B MOMYJIAIUU:

Uépusie = 8300*0,36 = 2988; ceprie = 8300%0,55 = 4565; 6enbie = 8300*0,09 = 747.

3agaHue 7.

brlna onpezenena nmociea0BaTeIbHOCTh HYKJICOTHIOB KoMpyromier HuTu Oaktepuanbaoi JIHK B
Hadale reqa Oeika, cocrosuero u3 307 aMUHOKHACIIOT:

TrTATTAATTTATI TITTAAITTIUI AHATTUTAITTATAITTHI TUTTHATT ATTLLL

B pe3synbprare myTaiuu BelI€IEHHBIN U TOTYEPKHYTHIA OCTATOK [IUTO3MHA ObLIT 3aMEHEH HAa TUMUH.

Hcnons3yst Tabiuily TeHETUYECKOTO KOJIa, OMPEEINTe, KaK 3Ta MyTallusi OTPAa3UTCs Ha CBOMCTBAX
Oelka.

y u A r
YVYV ¢enunananun YIY cepun YAY tuposun YI'Y nucreun
y YVYII denmnananua YU cepun YALl Ttupo3uH YI'll uucrenH
YYA neituuH YHA cepun YAA crTon YI'A crTon
YYI' neinun YII' cepun YAI' cron YI'T tpunrogan
oYy neinun OIY nponun HAY ructuaux OI'Y aprunux
YL nediuun NI nposuH AILL ructuaux II'ld aprunun
4 YA neiitun A nponun HAA  runuH HI'A cepun
Oy’ neiun oI nponunH AT TIIVLH IOI'T cepun
AYY wuszoneinuH AIlY TpeoHuH AAY acnaparvx ATI'Y aprunun
A AYH uzonennyH AIIIl Tpeonun AAII acnaparun AT'Ll aprunuH
AYA wuzonennuH AIIA Tpeonun AAA  nm3uH AT'A aprunun
AYI' MeTHoHMH AIl' TpeoHuH AAT JIM3UH AI'T' aprunun
Iyy  Bamun Iy anasun I'AY acnaparu- ITY TI'muuun
HOBas KUCJIOTa
vyl BaJINH I'Ol{ ananuH I'ALl acnaparu- ITI T'auous
r HOBas KUCJIOTa
T'YA BaJINH I'TA anaduH I'AA rinyramu- ITA T'numma
Basi KUCJIOTA
ryr BAJINH Irar ananun I'AI' rnyramu- I'TTI' rmuun
HOBasl KUCJIOTa

Pemenne Tak kak ykazaHa 1ociie1oBaTeIbHOCTh KOJUPYIOLIEH HUTH, OHa OyJIeT COBMAJaTh C
nocineaoBarenbHOCThIO0 HH(opMannonHoi PHK, 3a uckmouenue toro, uto T 3amensiercs Ha Y.

YIAYVYAATYIAVIVI'VAAITYTOTIADAVYUYALYTAVALYYUI'VIYITTAVI'AY VI

Tak kak cuHTe3 Oelka HaYWHAeTCs ¢ MHUIIMATOpHOTO KojjoHa AYT, a mpuBeneHo Havaso e,
UILEM MEePBBIA MHUIIMATOPHBIN KOJIOH, a OCJIEI0BATENbHOCTD MOCIE HET0 pa3duBaeM Ha TPUILIETHI.
YIAYVAAT'YI AVE VI'V AAT T'YT HT'A HAY VIV ALY TAA LYY UTI'Y IYT HAY T'AY VI
W3meHEHHOE B pe3ynbTaTe MyTallud OCHOBAaHUE HAXOAUTCS B IIATOM KOJ0HE. B pesynprarte kogon LII'A
npespaiiaercs B KoJoH YI'A. DTo TepMUHUPYIOLIHI KOJIOH, CII€I0BAaTEIbHO CUHTE3 MYTAaHTHOTO OejKa
npepBETCSA HA ’TOM MECTE M BMECTO OeJKa MOJIyunTCs MATHUICHHbIN nentu. Takum oopazom
pe3yabTaToOM MyTaluy OyJeT HCUE3HOBEHHE JAaHHOTO OellKa.



Bbnok 3. BapuaHT 3.

3agaHue 8.

VhpouieHHas cxema IMUIIEBOM CeTH, KOTopas 3aBeplIaeTcsi JMCOH OOBIKHOBEHHOM, BBIMVIIHUT
CIeyIoIUM 00pa3oMm:

pacTeHust — IpbI3yHbl — JIUCHULIA;

IUIO/IBI — JIMCHUIIA,

pacTeHusi — HaCeKOMble — JIATYIIKH — JINCHULIA.

[Tpu stom 75% pamnuoHa JKCBI COCTABISAIOT TPbI3yHBI, 20% — pa3iu4HbIe STOMBI, MIOAL U 5%
3eMHOBOJIHbIC. CyMMapHbIil CYyTOUHBIN palluoH Jucuilpl coctaisier 1000 kkai.

Paccunraiite miomane, HEOOXOAMMYIO Ui OOECIEUYEHHUS CYTOUHBIX SHEpro3arpar 3TOro
KMBOTHOT'O, UCXOJs W3 IPEINOJOXKEHUS, YTO IOCTYIUIEHHE COJHEYHOM HSHEPruu K aBTOTPO(HOMY
YPOBHIO 9KOCHCTEMBI 3a JIeHb cocTaBiisgeT 400 kajl Ha KBaJpaTHbIM CAaHTUMETP.

Pemenne.

B nporniecce ¢orocunTesa aBrorpodamu ycBauBarotcst 1% CONHEUYHOH SHEPTHH, a C OJJTHOTO
TpO(UUECKOT0 YpOBHs Ha CJIEAYIOIINNA YPOBEHb COINIaCHO NpaBuily JInHemaHa nepeaaercs
okos10 10% sueprun. PaccunTpiBaeM 106 CISAYIOMINAM 00pa3oM:

1. 2)1000x0.75=750x10x10x100=7.5x10° kxkan  6) 7.5x10° /4000 = 1875m° — werms ¢

I'PBI3YHAMH.

2. a)1000x0.2=200x10x100=0.2x10° kkax 6) 0.2x10° /4000 = 50 M° — uensb
IIJIOO0B U SITOI.

3. 1000x0.05x10x10x10x100=5x10° kxan 6) 5x10%4000 = 1250 M* — terms
3€MHOBOIHBIX.

4. 1875+50+1250=3175m* =0.32 ra.

B HeKOTOpBIX y‘~IC6HI/IKaX YKaSI)IBaeTCﬂ, qTO OT HepBI/I‘-IHI)IX KOHCYMGHTOB KO BTOpI/ILIHI)IM
nepexoaut 20% sHeprun. B 3ToM ciydae nepBas U TPEThs Leb aJyT BETHYUHBI TUIOMAIN B 2
pasa mensmue : 937,5 u 625 M2, a CcyMMapHasi Heo0XoIMuMast TIoNIaab Oyner paBHa 1612 M2,
win 0,16 ra. Takoit OTBET TaK)Xe HAa/IO 3aCYUTHIBATh KaK MPABHIbHBIN.

3apatue 9.

B nemectkax oOIHOTO U3 BHJAOB pAacTeHU OOHapyKEHbl BellecTBa (IMUITMEHTHI), KOTOpPbIE
obycnasnmuBatoT nyprnypusiii (P), kpacuwiii (R), xénteiit (Y) u cunmit (B) user. Ilpu stom 3a
o0Opa3oBaHHe MypHypHOro MUTMEHTA OTBEYaeT e’ P, y KOTOpOoro ecTh MyTaHTHBIN ajuienb P. Pactenus
C TEHOTUIIOM PP HE MOTYT CHHTE3UpOBaTh MypHYypHBI MUTMEHT. Y TOro e pacTeHus ecTb reH R,
OTBEYAIOIIMI 32 CHHTE3 KPAaCHOTO MUTMEHTa (M COOTBETCTBYIOIIMN MYyTaHTHBIA ajuienb I); reH Y,
OTBEYAIOIIUI 3a 00pa30BaHME XKEJITOro MUTMEHTa (C MyTaHTHBIM ajuiesieM Y); red B, orBewaromuii 3a
CHHTE3 CHHEro MNHUIMEHTa (C MyTaHTHBIM ajuienieM D). Bce reHbl HacneayloTCsl HE3aBHCHMO.
ObpaszoBanue OecierHoro BemectBa W, M3 KOTOpOro B pe3yibTaTe IOCIEA0BATEIbHBIX CTaIui
O6uocuHTe3a 00pa3yroTCsi BCE IMEpPEeurCiIeHHbIe MUTMEHTHI, KOHTponupyercs reHom W. Hipke naHbl
pE3yJbTaThl CKPEIMBAHUM MEXAY PACTEHUSIMU C PA3IUYHON OKPACKOH JIETIECTKOB.

Pesynprarel ckpemyBaHui, B KOTOPBIX YYacTBOBAJIM OJHM M T€ K€ JMHUM pacTteHud. YHucno
MYTAHTHBIX aJUIEJIEN y KaKI0r0 U3 pOAUTENIEH MUHUMAIIBHO.

®eHOTUNDBI MepBoe
poauTenen nokonenue (F1)
benvie x [lypnypusie | Bee ¢puoneroseie | 27 ¢puonetoBsie : 16 Genble : 9 kpacHble : 9 cunue :
3 mypnypHbIe
benbie x KpacHbie Bce duoneroeie | 9 dhmonerosie : 4 Genbie : 3 KpacHbIE
benble x XKéntoie Bce ¢uonerossie | 9 puonerossle : 4 Genbie : 3 )KENTHIE
benbie x Cuane Bce duoneroeie | 9 ¢hmonerossie : 4 Oemnbie : 3 cuHUE

Bropoe nokonenue (F2)




[Typnypnsbie X

Bce kpachbie

3 kpacHbl€ : 1 mypnypHbI€

Kpacusle
[Typnypnbie X Bce duoneroeie | 27 ¢uonerossie : 16 x&nthie : 9 kpacHbIe : 9 cUHME :
Kénrtpie 3 mypnypHbIe

[Typnypnabie x Cunue

Bce cunue

3 cunue : 1 nypnypHbie

Kpacusle x XKénteie

Bce ¢uonerossie

9 ¢uonetoBeie : 4 KENTHIE : 3 KpacHBIE

Kpacubie x Cunue

Bce duonerobie

9 ¢uoneroBkie : 3 KpacHbIC : 3 cHHHE : | TypIypHBIS

Kénreie X Cunue

Bce ¢uonerossie

9 duonerossie : 4 xénthie : 3 cCUHME

A. IlpemioxxuTe yCIOBHYIO OMOXMMHYECKYIO CXeMy OMOCHHTE3a MUTMEHTOB, €CIM M3BECTHO, YTO
OpY HAJIMYUM aJUIeds JUKOrO THIIA IPEALIECTBYIOIIEE BEIIECTBO IOJHOCTBIO HEPEXOAUT B
NOCJIEAYIOLIUE IPOAYKTHI (T.€. IPOMEXKYTOUHbIE OKPALIEHHBIE COEIMHEHUS He HakarauBatorcs!). CBoro

cXemMy 00OCHYHTE TeHETHYCCKH.
B. Kakumu reHoTHIIaMu 00J1a1aF0T POJIUTENH B KOKIOM U3 MPUBEACHHBIX HUXKE CKPEITUBAHUI?

B. [Ipeayioxure Takue TeHOTHUITBI POTUTEIBCKOM Maphl PACTEHHUI ¢ OCJBIMU JICTIECTKAMH, Y KOTOPBIX
B IIEPBOM ITOKOJICHUHU BCE IMOTOMKH Oy1yT CMHUMHU. [Ipenckaxure paciienieHue BO BTOPOM IIOKOJIEHUH.

Pemenne.

Irtamn 1. CocTaBjieHne JHHEHHO MOJ€eIN.

Jlnst Hayana nmpeacTaBUM HEKOTOPBIE BAPUAHTHI LIENOYKHU MMPEBPALLICHUI BEIIECTB APYT B Apyra.

Hanpumep, u3 npeamecrsennrka W cHayana CUHTE3UpYeTCsl MUTMEHT V, a 3aTeM U3 HEro —
nurMeHT U (JIMHEHHAs mocae0BaTeIbHOCTD ).

rea W

red V

rea U

—_— W e—p- V' e U

Ecnu Bce reHbl OyayT npeacTaBieHbl JOMUHAHTHBIMU ((DYHKIIMOHAIBHBIMU) aJUIENISIMHU,
JIENECTKH MPUoOpeTyT okpacky U (MpomMexxyTouHOE BEIecTBO V 10 YCIOBHUIO HE
HakaruimBaercs). ['eHoTun pactenuii ¢ okpackoit U Oyner cinenyroumm: WW VV UU.

UTo05! 1enecTkH ocTanuck 0enbiMu, BemecTBo W He JOKHO NPEBPaTUTHCS HA B OJTHO U3
HOCJEIYIONUX BEMIECTB. DTO MOXKET ObITh TOJBKO B TOM ClIydae, €M I'eH V NpeacTaBieH

PCUECCUBHBIM MYTAHTHBIM aJlJICJIEM V. Kaxumn amrensmu JOJIZKHBI OLITH npeaACTaBJICHBI I'CHBL w

u U? Ilo ycnoButo Unciio MyTaHTHBIX ajuienell y KaxX10ro U3 poauTeneid MUHUMAIbHO. DTO
03HAYAET, YTO OCTAJIbHBIE T€HBI MTPE/ICTABICHbI JOMUHAHTHBIMU AJJIEIISIMHU.

Takum oOpazom, renotun Oenbix pactenuit WW vv UU.

WwW uu
_>W;;/>v — U

Yto0sl pacTeHus o0mananu okpackoit V, BemectBo V He JOMKHO MpeBpaiiarhes B BemecTro U.

3T0 BO3MOkKHO ToJsibko nipu reHotune WW VV uu.

ww VV uu




Teneppb paccMOTpUM, KakK JIOJKHBI BECTU ce0sl MPU3HAKU MTPU CKPEUIMBAHUIX B Pa3HBIX

BapHaHTaXx.

P: WW w UU (Bensie) x WW VV UU (Oxpacka U)
F1: WW Vv UU (Okpacka U)
F2: WW VV UU (Oxkpacka U) + 2WW Vv UU (Oxkpacka U) + WW v UU (Bensie)
110 (peHOTHIIaM — KJIACCHYECKOE MOHOTHOPHUIHOE CKPEIIHBAHHUE.

3 ¢ okpackoii U : 1 Genbie.

P: WW VV uu (Oxkpacka V) x WW VV UU (Okpacka U)
F1: WW VV Uu (Okpacka U)
F2: WW VV UU (Oxkpacka U) + 2WW VV Uu (Oxkpacka U) + WW VV uu (Okpacka V)
10 (PeHOTUTIAM — KJIACCHYECKOE MOHOTHOPHIHOE CKPEIIIMBaHHE.

3 c okpackoit U : 1 ¢ okpackoii V.

3aMeTuM, 4TO TOMUHHUPOBATH Oy/IeT OKpacka, 00YCIIOBICHHASI TEM BEIICCTBOM, KOTOPOE CTOUT B
KOHIIE OMOXUMUYECKON LIEMTOYKH.

P: WW w UU (Benbie) x WW VV uu (Okpacka V)
F1: WW Vv Uu (Oxpacka U!)
F2: 9WW V- U- (Okpacka U) : 3WW wv U- (Bemnsie) : 3WW V- uu (Okpacka V) :

1 WW wv uu (Bemnsie).
[Tory4rIIoCch THIIMYHOE PaCHICIUICHUE KaK TPH JUTHOPHUIHOM CKpelnBaHuy. EauHCTBEHHAs
HOIIPaBKa — OEJIBIMU OKa3aJIMCh TAKXK€e U JBOMHBIEC TOMO3HUTOTHI VV UU.

TakuMm o0pa3om, eciii Mbl UMEEM JEJI0 C TPOMEXYTOUHBIM MPOAYKTOM OMOCHHTE3a, TO MPU
CKpELIMBaHUU OEJIbIX PACTEHHH ¢ OKpaIleHHBIMU OKpacKa B IEPBOM ITOKOJIEHUH HE COBIAJIAET C
OKpPAcKOW HU OJJHOTO U3 pojuTeneid. Bo BTopoM nmokosieHnn OyAeT pacuienieHue mno 1ByM
reHaM. Y IOTOMKOB F7 IPUCYTCTBYIOT BCe OKPACKHU, KOTOpbIe HAOIIONAINCh Y POAUTENEH U
MEPBOro NOKOJICHUA FI/I6pI/I)IOB.

Jrtan 2. [louck cooTBeTcTBUSA Pe3y/bTATOB CKPeIIMBAHUS JMHEHHON Mo/1eJIn.
Tenepb Halii€M Bce BapHMAHThI CKPEIIUBAHUSI U3 TaOIMIIbI, KOTOPBIE MOAXOAT MO JIMHEHHYIO
MoJesb OuocuHTe3a. CHavala MpOaHaIU3UPyeEM BCE CIIy4ad MOHOTUOPUAHOTO CKPEIIUBAHMUSL.

denoturinl
poauTenen

ITepBoe
nokoJsienue (Fi)

Bropoe noxonenne (F)

benbie x [Typrypaslie

Bce ¢uoneroBrie

27 ¢puonerossle : 16 Oemnble : 9 kpacHbIe : 9 cuHue :
3 nypnypHble

benbie X KpacHble

Bce ¢uonerossie

9 ¢uoneroBsle : 4 Genble : 3 KpacHbIE

benrie x JKénteie

Bce guonerosrie

9 duoneroseie : 4 OGenpie : 3 KENTHIC

benrsie x Cunue

Bce ¢uoneroBsie

9 ¢uonerossie : 4 Genble : 3 cuHUE

[TypmypHsbie X

Bce kpachbie

3 kpacusle : | mypnypHbIE

Kpachsie
ITypnypHsbie X Bce ¢uonerosrie | 27 ¢puonerossle : 16 xéntoie : 9 KpacHble : 9 CUHUE :
Kénteie 3 nypnypHble

[Typnypubie X Cunue

Bce cunne

3 cunue : 1 nypnypHsle

KpacHublie x XXéntpie

Bce guonerosbie

9 ¢uoneroBsie : 4 xéntole : 3 KpacHbIE

Kpachsle x Cunue

Bce ¢uonerossie

9 ¢uoneroBsle : 3 KpacHbI€ : 3 CMHME : | TypIypHBIE

Keéntrele X Cunue

Bce guonerosbie

9 duonerossie : 4 KENTHIE : 3 CUHKE




W3 3TuX JaHHBIX CIIENYET, YTO Ha MOCIeaHEM dTarne OMocuHTe3a u3 BenlecTBa P momydaercs R

(kpacHbie).

PP
#P

RR
#R

B OCIIOYKE ouocHuHTE3a nepea CMHUM IIUI'MEHTOM B taxxe IIPUCYTCTBYET BEIICCTBO P

(mypmypHbIE).

PP
#P

BB
#B

Teneps HaliIéM Bce BapHaHThl IUTUOPUIHBIX CKPEIIMBAHUH, B KOTOPBIX 1) HOBas OKpacka He
HOSIBIISIETCA U 2) COOTHOLIEHUE (peHOoTUnoB 9 : 4 : 3.

denotuIrsl
poauTenen

IIepBoe
nokosienue (Fi)

Bropoe nokonenue (F2)

bensie % [TypnypHblie

Bce guonerosbie

27 dpuoneroBsie : 16 Oenbie : 9 KpacHbIC : 9 cUHUE :
3 nypnypHble

benbie X KpacHble

Bce ¢uonerossie

9 ¢uonetoBsble : 4 Gemnble : 3 KpacHble

Benwie x JKéntrie

Bce ¢umoneroBnie

9 duonerosrie : 4 Oenbie : 3 KENTHIC

benrpie x Cunune

Bce ¢uoneroBsie

9 ¢uonerossie : 4 Genble : 3 cuHUE

[IypmypHsie x Bce kpachbie 3 kpacHble : | mypmypHBIe

KpacHsle

[TypnypHbie X Bce ¢uonerosrie | 27 ¢puonetrossle : 16 xéntole : 9 KpacHbIe : 9 CUHUE :
Kénteie 3 nypnypHble

ITypnypHubie X Cunue

Bce cunme

3 cunue : 1 nypnypHsle

Kpacusle x XKénteie

Bce ¢uoneroBnie

9 ¢uoneToBbIe : 4 KENTHIE : 3 KpaCHBIE

Kpacheie X Cunue

Bce ¢uoneroBsie

9 ¢uonetoBble : 3 KpacHbI€ : 3 cuHME : | TypIypHbIe

Keénrere X Cunue

Bce ¢uoneroBnie

9 duorneroBele : 4 xkENTHIE : 3 CHHNE

Bo Bcex nuruOpuIHbIX CKPEIMBaHUAX B IEPBOM MOKOJIEHUH MOSIBIIIETCS (prosieToBasi OKpacka
(broneToBbIi MUTMEHT HE MPUBEIEH B YCIIOBHN).

Jran 3. CocraBjieHHe MOJ1eJIH PA3BUJIKH IyTel OMOCUHTe3a.

B HEKOTOpBIX CKpEMMBAHUIX BO3HUKAET OKpacka, KOTOPO He ObUIO HU Y OJTHOU U3
poauTenbekux ¢GopM. B yacTHOCTH, B IEPBOM U BTOPOM MOKOJIEHUH IPUCYTCTBYIOT PACTEHUS C
¢dbuoneToBrIMU JieTiecTKaMU. JIOTHUHO MPEANONI0KUTH, YTO TAKYIO0 OKPACKy MOXET J1aBaTh
COUYCTaHHEC ITMTMCHTOB.

Hanpumep:

(buoneToBbIi = KpacHbIN + CUHUH
IIurMeHTBI MOTYT COYETATHCS TOJBKO B OJJHOM CIIy4ae — €CJIM OHM IIPUHAJUIEKAT Pa3HbIM
1enoykaMm 0nocrHTe3a (Mo yCIOBUIO IPOMEXKYTOUHBIE TPOIYKTHI HE HaKaIIMBalOTCA!).

OTO 03HAYAET, YTO B ITyTH OMOCHHTE3a €CTh PAa3BETBICHUE: U3 OJJHOTO M TOTO K€ UCXOIHOTO
BELIECTBA MOXKET MOJIYYUTHCS HE OJJUH, a HECKOJIBKO ITPOIYKTOB.




PaccMoTpuM npocTeiiinyto pa3BuIIKy, KOT1a U3 OJHOTO MPEIIECTBEHHUKA MOKET
CHUHTE3MPOBATHCS J1BA BEILIECTBA.

uu

\A%
#V
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Z

Ecnu Bce reHsl mpeacTaBieHbl JOMUHAHTHBIME ((DYHKIIMOHATBLHBIMH) JIENISIMU, TO BOZHUKAET
coueranue 1nBetoB V u Z. Tenepsh, 4ToOBI MOIYIUTH OKpacKy U, HE0OX0IMMO IIpepBaTh HE OHY,
a 1B OMOXMMHUYECKUE peakluu. IT0 BO3MOXKHO nipu reHotune UU wv zz.

uu
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Hpe,I[HOJ'IO)KI/IM, 4YTO MBI CKpCIIMBACM PACTCHUA C OKPpaCKaMU Uu X:

P: uu VV ZZ (okpacka X) x UU w zz (oxpacka U)
F1: Uu Vv Zz (okpacka V + Z)
T. e. B mepBoM MOKOJIEHUH OyJeT MPOUCXOIUTh aKTUBAIUS 000MX BeTBel OnocuHTe3a!

F, mact noBonpHO MHOTO coueranwmii ammeneit: 27 U-V-Z : 9 uu V-Z- : 9 U-wZ-: 9 U-V-z2z:

3 uuV-zz : 3uuwZ- : 3 U-wzz : 1 uuvvzz. Camslif 00IBIION KIIACC TOTOMKOB — 3TO CO
CMEIIIaHHOM OKpacKoi, XapaKTepHOU JIsl KOHEUHBIX MPOAYKTOB B 00€HX LIENOYKaX OMOCUHTE3A.
Ecnu ananu3upyrorcst NpeAleCTBEHHUK U MMPOYKT, KOTOPbIE OKa3aJIMCh B OJHOM Lienoyke (Kak
BemtectBa X u U), To Bce TOMO3UTOTHI UU OyayT nMeTh okpacky X. Takux okaxercs 9 uu V-Z- +
3 uuV-zz + 3 uuwZ- + 1 uuwzz = 16, 1. e., 25% ot o011ero unciaa MOTOMKOB ((haKTUYECKH 3
[mpounx] : 1 [okpacka X]), 4To MBI BUIETH, 00CYK/Iast TUHEHHYIO MOCIIEA0BATEIbHOCTD. Eciu
e OTHOIIEHUS (IIPEIIIECTBEHHUK — MPOIYKT) MEXKIY 00CYk/1aeMbIMHU BEILIECTBAMU HET, TO
KapTHHA PaCIEIUIEHUs] MOJKET 0Ka3aThesi 00Jiee CI0KHOM.

Jrtan 4. Ilouck cooTBeTCcTBHSA Pe3y/ibTATOB CKPeIIMBAHNUS PA3BeTBJIEHHOM Mo/1eJIN.

denoturinl
poauTenen

ITepBoe
nokoJsienue (Fi)

Bropoe noxonenue (F)

bensie x [lypnypHbie

Bce ¢uoneroBrie

27 ¢uoineroBsie : 16 Oenble : 9 kpacHbIe : 9 cuHUE :
3 nypnypHble

benbie X Kpachbie

Bce guonerosrbie

9 duoneroBrie : 4 Genpie : 3 KpaCHBIC

benpie x XKénteie

Bce ¢uoneronsie

9 ¢uoneroBrie : 4 Oenble : 3 KENTHIE

bensie x Cunue

Bce guonerosrie

9 duoneroBrie : 4 6enpie : 3 cHHNE

[Typmypable x Bce kpacHbie 3 kpacHbIe : | mypIypHbIE

KpacHble

[TypmypHbIe X Bce ¢moneroeie | 27 duorneToBble : 16 xkEnThie : 9 KpacHbBIE : 9 CUHUE :
Kénteie 3 mypnypHbIe

[Typnypnsie x Cunue

Bce cunue

3 cunue : 1 mypnypHbie

Kpacheie x XKéntoie

Bce ¢uonerossie

9 ¢uonetoBbie : 4 KENTHIE : 3 KpaCHBIE




Kpacusie x Cunue Bce duoneroBeie | 9 duonerToBrie : 3 kpacHbIC : 3 cuHUE : | MypmypHbIE

Kénteie x Cunue Bce ¢uonerossie | 9 dpuonerossie : 4 xEnThle : 3 cuHUE

Pe3ynbraThl CKpenMBaHus SBHO CBUICTEIBCTBYIOT O pa3Buikax. [Ipu sTom oTHOmIEHNE
(MpenIecTBEeHHUK — MPOAYKT), CYJs 10 pacIIeIICHUI0, Ha0I0aeTCsl B 000MX TPUTHOPUIHBIX
ciryqasx. [Ipu ckpemuBanusax Mexxay OeIbIME U IypIypHBIMU TpeiecTBeHHIKoM Oyner W, a
IPU CKPEUIMBAHUAX MEXKTY KENTHIMU U ITyPIYPHBIMH MPEIIIECTBEHHUKOM OyneT Y.

Taxum 06pa3oM, >KENTHIM MUTMEHT CTOMT B IIETIM OMOCUHTE3a paHbIlIe, YeM IypITypHBIH, a U3
IypILypHOTo 00pa3yroTcsi Kak KpacHbIi, Tak U CHHUH. Ternepb Mbl MOKEM COCTaBUTH IOJIHYIO
cxeMy OMOXMMMUYECKUX MPEBpaIlCHUN.

rea W reH Y rex P rex B

—_— W e Y —» P — B

ren R

R

9rtan 5. 'eHOTUNBI POANTEIBLCKUX PACTEHUI
Hcxons u3 yciaoBus 3a/1aqi, TEHOTUITBI HY’)KHO COCTaBUTh TaK, YTOOBI YUCIIO MYTaHTHBIX
ajureneii ObIT0O MUHAMAJIBHBIM.

UTo05! lenecTk ocTaBajiuch OenbIMU, BeriecTBo W He JOKHO MPEeBPaTUTHCS B Y.
I'enorun 6enbix pacrennii: WW yy PP RR BB.

YroObl 00pa30BajICs TOIBKO KENTHIA NUTMEHT, TeH Y JT0JKEeH ObITh MPEJICTABICH JOMUHAHTHBIM
ajutenieM. Ho sKEnTelii MUTMEHT HE JOJDKEH IIPEBPAILAThCS B IIyPITYPHBIN.
I'enorun xkénarpix pacrenunii: WW YY pp RR BB.

YroObl 00pa3oBajcs TOIBKO MypIypHBII MUIMEHT, BELIECTBO P He J0KHO MPEeBPATUTHCS HU B
R, au B B. I'ens! Y u P nomkHbI OBITH peACTaBIe€Hbl JOMUHAHTHBIMU aJUIEIISIMHU.
I'enorun mypnypusix pactenuii: WW YY PP rr bb.

YroOslI JenecTKu OblTH CHHUMH, Bce (pepMeHTHI B 1ienouke Mexay W u B nomkssl paborats, a
CHHTE3a KPaCHOTO NMUTMEHTA He JIOJDKHO OBITh.
I'enoTun cunux pacrenuii: WW YY PP rr BB.

Paccyxnast aHaIOru4HO, MOXKHO MPEATIOKHTH
I'enorun kpacuwix pacrennii: WW YY PP RR bb.

Jran 6.

Tenepb Hy)KHO 0J100PATh Mapy T€HOTUIIOB POJUTEIBCKUX PACTEHUN C OEJIBIMHU JIETIECTKAMHU, Y
KOTOPBIX BCE MMOTOMKHU IIEPBOTO MOKOJIEHUS OYAYT CHHUMM.

Jnis moy4eHust cuHei oKpacku HeoOxoauMbl ayuienu Y, P u B, HO KpacHbI TUTMEHT HE JTOJIKEH
o0OpazoBarhbCsl.




TakuMm ycnosusiM yaosnerBopser renotun W- Y- P- B-rr.

OnmHoro u3 poautenei ¢ OeTBIMH JICTIECTKAMU JIETKO MPEIOKUTh. JlocTaTOYHO TTpepBaTh
ouocunTe3 mexay Wu Y.

WW yy PP BB rr

Y BTOPOro poauTens J0JDKEH IPUCYTCTBOBATh ajuiesb Y (MHAYe Y TOTOMKOB He OyJeT
CHUHTE3MPOBATHCS KENTHINA U Bce nocienyronue nurMenTsl). Ho, B To jxe BpeMs, JienecTku
JIOJKHBI OCTaThCst OenbiMu! DTO BO3MOKHO B TOM CIIydae, €CIM HE CUHTE3UPYETCsl HCXOTHOE
BemecTBO W (JienecTku Takxke OyayT OenbIMU — Be/lb HU OAMH U3 IUTMEHTOB HE MOXKET
obpasoBathcs 6e3 W).

ww YY PP BB rr

P: WW yy PP BB rr (bensie) x ww YY PP BB rr (besnbie)

F1: Ww Yy PP BB rr (Cunue)

F2: 9 W- Y- PP BB rr (Cunue) : 3ww Y- PP BB rr (bensie) : 3 W-yy PP BB rr (besnsbie) :
1 ww yy PP BB rr (bensie)

Uroro: 9 cunue : 7 6enpie/



Bapuanr 11

Baok 1

3agaHue 1.

Cpenu TEpeUYHMCIICHHBIX HIDKE TOKPBITOCEMCHHBIX PACTCHUH HaWIUTe WpPEICTaBUTENICH Tpex
pa3IMYHBIX CEMEHMCTB. YKaXKHUTE, KaKUEe 3TO CEMEWCTBAa W pACIpEACIUTe PACTCHHS IO TPYIIaM,
COOTBETCTBYIOIIUM Ka)XJIOMy CEMEHCTBY, a TaKXKe YKaXHUTE, K KaKOMY KIACCy OTHOCHTCS KaXI0€ W3
CEMEHCTB.

TpoctHuK t0XKHBINA, apabumonicuc Tans, 6amOyk B3myThld, KapTodenb KIyOHEHOCHBIH, MPOCO
OOBIKHOBEHHOE, peiibKa JMKasi, MbIpei Moi3y4wii, OelieHa OOBIKHOBCHHAs, PUC WHIAMWCKUH, KarycTa
MEKUHCKasl, TA0AK JTYIIHUCTHIN, TACTYIIbS CYMKA.

Ortser:
CewmelicTBa:  3naku (MSATIMKOBBIE) Kpecrougernsie [Tacnénoseie.

TpOCTHUK HOXKHBIN Apabunorncuc Tamns Kaprodens ki1ryOHEHOCHBIH
BbaMOyk B3myThIit Penpka nukas benena oObIKHOBEHHAS
IIpoco 0GbIKHOBEHHOE Kamycra nekunckas Tabak gymucTsIi
[Ie1peit mon3yuunit [TacTymbs cymka
Puc nnnuiickuit

3aganue 2.

Yro o6o3HaueHo Ha pucyHke mudpamu 1 — 6? Cpe3 Kakoro opraHa pacTeHus MoKa3aH Ha pUCyHKe?
K kakoii rpynne npuHayiexuT 3To pacteHue?

Ortser: 1 - MexaHnyeckas TKaHb; 2 — MEXaHUYeCKas TKaHb; 3 — prodma; 4 — Kkcunema; 5 — mpoOBOASIINN
nydok; 6 — snuaepma. Cpes ctelast 0OTHOA0IBHOTO PaCTeHHUSI.
3aganme 3.
Kaxue 13 3Tux opraHu3MOB OTHOCSITCS K TIIOCKUM 4epBsiM? [Touemy?




OTtBeT: A — B3pOCIbIil 9XMHOKOKK, B — cpe3 (uHHBI ObIUbEero nemHs

3ananue 4.

Kaxk ycrpoeno nepo nrui? Kakue BubI neppeB ObIBaroT?
OrtBet: Ilepo cocTout u3 crepxkHs U 60poaok. HuxkHSS 9acTh CTEpkKHS, MOTPYKEHHAS B KOXKY,
Ha3bIBACTCS OYMH. BOPOIKY pa3nnyaroTcs Mo CBOEH CTPYKType: KECTKUE C OTXOASAIMIMMU OT HUX
0OpoIKaMU BTOPOTO TOPSIKA C KPIOUKAMHU U MSTKUE 0e3 KprodkoB. [IepBbie COeqUHSACH,
o0pa3yroT onaxaino. Bropbie GopMupyoT MyxoByI0 TEIIOU30IUPYIOIIYIO TPOcIoiKy. Ilepbs
JIEJISITCSL HA MaxXOBbIe, PYJIEBbIE, KOHTYPHBIE, ITyXOBbI€ U MyX. [lepBble 1Ba BUa UMEIOT TOJICTHIN
CTEpKEHb U KECTKOE 0Iaxajo, KOHTYpHbIE UMEIOT OIaxalio U MMyXOBYIO 4acTh. [lyxoBbie UMEIOT
TOHKHUH CTEPKEHb U TOJIBKO MyX0BbIe 00poaku. [Iyx xapakTepu3yeTcss KOpOTKUM CTEPKHEM, HE
BBIXO/ISIIIIUM 32 MIPEJIEbl KOXKU.

Bnok 2. BapuaHT 6.

3agaHue 5.

CKOJIBKO JIMTPOB CBSI3aHHOTO KUCJIOPOJAa IPOXOAUT Yepe3 aopTy 3a | yac mpu ycioBUH, UYTO BECh
TeMOTJIOONH B JIETKMX TOJHOCTBIO Hacklmaercs kucinopoaom? (OxuH spurport comepxur 30
UKOTPaMMOB remoryioonHa. MosiekyssipHblii Bec reMoriobuHa paseH 64,5 kunogansToH) IlpuBeanre
pacueTsl.

OrtBer.

[Tpu KaX10M COKpaIIeHUH CepALa B a0pTy BbIOpackiBaercst okono 70 mi kposu. [1pu wactore
CepACUHbIX COKpalleHul, paBHo 70, 32 MUHYTY 4epe3 aopTy MPOXOAUT OKOJIO 5 JI KPOBH, a 3a yac
5*%60 = 300 1 kpoBH

B ognom MMSCO,Z[ep)KI/ITCSI 5%10° SPUTPOLIUTOB, B 1 11 10° mm®. CrieroBatensho, B 1 11 KpOBH
comepsxurest 30%107% * 5%10° *10° = 150 r remormno6usa, uro pasro 150 / 64500 = 0,00232 Mos.
Kaxnas Mosekysa reMorfiioOnuHa CBA3bIBaeT 4 MOJIEKYJIbl KUCIOPOAA, 3HAUUT, 1 J KPOBU MOXKET
cBs3athb 0,00232%4=0,00928 moreii kuciopoaa MpH MOJIHOM HachlieHuu. M3BecTHo, yTo 1 Mob rasa
3aHUMaeT PU HOPMAJIbHBIX ycIoBUAX 00beM 22,4 1. 0,00928 mons * 22,4 n = 0,207 1. kucnopoja B
OJIHOM JIUTPE KpoBHU. 3a yac yepe3 aopty npouaer 0,207 * 300 = 62,3 1 kuciaopoaa.

JlononHeHnue. B Bonpoce peub UIET 0 KPOBH, a HE TOJIbKO 00 3puTpounTax. Ecinu Bce spuTpouuTs
(Bech reMorI00MH) Harpy>KeHbI KUCIOPOOM, TO €Ile HEKOTOPOE KOJUYECTBO KUCIOPOIA MOKET
HaXO/UThCS B PACTBOPEHHOM COCTOSIHUHM. DTO KOJIMYECTBO KUCIIOPOJIa HEBEIIMKO, HO €CIIU OHO Oy/eT
YIIOMHHATBCS B OTBETAX, TO 3TO MPABHUIIBHO.

3ananmue 6.

Y 07HOTO U3 BHJIOB JKYKOB I[BET HAJKPBUINI ONpeeNsieTcs JOKYCOM, COAEPKAIUM TP ajlIess:

C (kopHYHEeBbIe HAAKPbLIb) > ¢ ¢ (cepble HATKPBLIbS) > ¢ (KEITbIE HAAKPbLIbS).

[Tpu uccrnepoBanuu OONBIION MONyIsiMKU ObUIM OOHapykeHwl cienyromue dactotel: C = 0,4,
c?=04uc=0,.2.

Ecnu Hacekomble OyayT CKpeluBaTbcs clydailHO, yeMmy OyJeT paBHa dYacToTa 0cobed ¢
KOPUYHEBBIMH, CEPBIMHU ¥ JKENTHIMU HAJIKPBUIHSIMU B CIIEAYIOIIEM TTOKOJICHUH?

Ecnu nmomynsitust coctout u3 16000 ykoB, CKOIBKO OYAET )KYKOB KaKJ0ro (peHoTHna?

Pemenne: PaccMoTprM BO3MOXKHBIE TEHOTHITBI H COOTBETCTBYIONINE UM (DEHOTHIIHI.

CC-xopuunessie, C ¢ ¢ — kopuunessie, Cc — kopuunessie, ¢ ? ¢ ¢ — ceprie, ¢ %c — cepwie, cc —
Kénteie.

[TockonbKy CKpeIMBaHus CIIy4ailHbl, B JOCTATOYHO OOJIBIION MOMYNIALUN YaCTOTH BCTPEYaeMOCTH
TOMO3UTOT OYyT PaBHBI 4aCTOTE BCTPEYAEMOCTH aJIJIENIs, @ YaCTOTHI BCTPEYAaEMOCTH FeTEPO3UTOT —
YIIBOCHHOMY MPOM3BEICHUH YaCTOT BCTPEUaeMOCTH ayieneil. PaccunTeiBaeM Bce BO3MOXKHBIE
KOMOUHAIHH.



CC=0,4°=0,16; Cc ¢ = 2*0,4*0,4 = 0,32; Cc = 2*0,4*0,2 = 0,16. Bce KOPUYHEBBIE =
0,16+0,32+0,16=0,64.

¢%9=042=0,16;c%=2*0,4*0,2 = 0,16. Bee cepsic = 0,16 + 0,16 = 0,32.

CC=0,2°=0,04.

PaccunThIBaeM 1o 3THM YaCTOTaM KOJIMYECTBO JKYKOB B ITOIYJISAIIHH:

Kopuunessie = 16000*0,64 = 10240; cepsie = 10000*0,32 =5120; XKéntrie = 16000*0,04 = 640.

3aganue 7.

boina ompezeneHa mociieIoBaTEeIbHOCTh HYKJICOTHAOB Koaupyromied Hutu Oakrepuanshoit JJHK
B HayaJje reHa 0eika, cocTosmero u3 307 aMMHOKHUCIIOT:

TrATTAALTTATITTHATITATTHATAITTHUI THTATAATTHAITTALITI THITIHATIITAT.

B pesynbpTaTe MyTanuu BeIICICHHBIN W MOAYEPKHYTHIN OCTaTOK IIUTO3MHA ObUT 3aMEHEH HA TUMUH.

Hcnonb3yst TabnuIly reHETHYECKOTO KO/a, OMPEeNIUTe, KaK dTa MyTaIusl OTPa3UTCS Ha CBOMCTBAX
Oeika.

y 1] A r
YVV ¢enunananun YIY cepun YAY tuposun YI'Y nucreun
y YVYII denwnananua YU cepun YALl Ttupo3uH YI'll uucrenH
YYA neituuH YHA cepun YAA crTon YI'A cron
YYI' neinuH YII' cepun YAI' cron YI'T tpunrogan
oYy neinun OIY nponun HAY ructuaux OI'Y aprunux
OYH nediuun NI nposuH AILL ructuaux II'd apruaun
4 HOYA gelinun A nponuH IHAA  ruouH II'A cepun
Oy’ neinun O oponun AT TJIVLAH IOI'T cepun
AYY wuszoneinuH AIlY TpeoHun AAY acnaparvx ATI'Y aprunun
A AYH uzonennyH AIIIl TpeonuH AAII acnaparun AT'Ll aprunuH
AYA wuzoneinuH AIIA TpeoHuH AAA  nm3uH AT'A aprunun
AYI' MeTnoHMH AIl' TpeoHuH AAT JIM3UH AI'T' aprunun
Iyy Banun I'lY amanun I'AY acnaparu- ITY I'auuuna
HOBas KUCJIOTa
ryu BaJINH I'l{ ananuH I'AIl acnaparu- ITH TI'muuua
r HOBas KUCJIOTa
T'YA BaJIUH I'lA amanun I'AA rinyramu- ITA T'muimu
Basi KUCJIOTA
yr BaJIMH I'Ol' amanuH I'ATI' ryramu- I'TT 1oy
HOBasl KUCJIOTa

Pemenne Tak kak yka3zaHa MOCIeI0BATEIbHOCTh KOJUPYIOIIEH HUTH, OHAa OYJIET COBMAAATh C
nocyenoBaTeabHOCThIO nHpopMmanmonHoit PHK, 3a uckimtouenue Toro, uro T 3amensiercs Ha VY.
YITAYVYAALYTIAVITYHATHATHAVAITYUI'YUTATAATYHAITYAUT' YOI THAVIIVATL.
Tak kak cuHTe3 Oenka HaYWHAeTCsl ¢ MHUIMAaTOpHOTro KojoHa AYT, a mpuBeneHo Havaso 1menw,
UIIEeM MEePBBIA HHUIIUATOPHBINA KOJOH, a MOCIIE0BAaTeILHOCTh MOCIE HETO pa30MBaeM Ha TPHUILIETHI.
YIAVYVYAALYT AVE T'VIT AT ATTL AVA ITY LI'Y HI'A TAA TVYI AIT YAIL I'VI I'TIO
AVII VAT.
N3MeHEHHOE B pe3yIbTaTe MyTAIlMd OCHOBAHHE HAXOAUTCS B MATOM KoJ0oHE. B pesynbrarte kogoH LII'A
npeBpaiiaercs B KoJoH YI'A. DTo TEpMUHUPYIOMIHIA KOJIOH, CIEIOBATEILHO CUHTE3 MyTaHTHOTO OeKa
MPEpBETCS HA DTOM MECTE U BMECTO OeJiKa MOMYyUYHUTCS MATHWICHHBIN enTua. Takum oOpazomM
pe3yIbTaTOM MyTaluu OyJeT HCUYE3HOBEHUE IaHHOTO OeKa.

Bnok 3. BapuaHT 4.
3apaHue 8.



VYnpoieHHass cxeMa IUIIEBOM LENH, BBEPXY KOTOPOM HaXOmUTCs Oypblil MeABEIb, BBITJISIIUT
CJICIYIOIINUM 00pa3oM:

(PUTOIUIAHKTOH — 300IUIAHKTOH — MEJIKasi pbida — J0coch — OyphIid MeBEIb;

pacTeHust — JMYUHKU HACEKOMbIX — Oypblii Me/IBE/Ib;

pacTeHusi — OypbIil MEBEIb.

[Ipu sTOM Hamo McXoauTh U3 Toro, uro 20% parmoHa Oyporo MenBenst COCTaBiIseT pbida, 65% —
pactenus u 15% — nMUUHKY HaceKOMBIX. CyMMapHBIH CYTOUHBINA pariioH Oyporo MeaBeAsl COCTaBIIAET
13000 kxa.

PaccuuTaiite miomaas, HEOOXOIUMYIO U 00ECIIEUeHUsI CYyTOUHBIX SHEPro3aTpaT Oyporo MeaBens,
UCXONd W3 IMPEINOJOKEHUs, 4YTO IIOCTYIUIEHHE COJIHEYHOH SHEpPruM K aBTOTPO(PHOMY YPOBHIO
IKOCHCTEMBI 3a JieHb cocTaisieT 400 kan Ha KBaJApaTHBIA CAHTUMETP.

B npouecce ¢porocunTesa aBrorpodamu ycBauBarorcsi 1% CoTHEUHOM SHEPruu, a ¢ OTHOTO
Tpo(hUUECKOTO YPOBHS Ha CIICIYIOIIHNIA YPOBEHb COMIACHO MpaBuity JInHaeMaHa niepeaaeTcs
okoio 10% suepruu. PaccunTthiBaeM Mmiomaab CIeAyIOUUM 00pa3oM:

1. 13000x0.2x10x10x10x10x100 = 2600x10° kxan 2600 x10%/4000 = 650000 m” —
pBIOHAS LICTIb.

2. 13000x0.65x10x100 = 8.45x10° kkan 8.45x10%/4000 = 2112.5 m® —
LIeTIb PACTECHUM.

3. 13000x0.15x10x10x100 = 19.5x10° kkan 19.5x10%/4000 = 4875 m® —

LIENb JIMYMHOK.

4. 650000 M*+ 2112.5 M* + 4875 m*= 656987.5 M°* = 65.69875 ra = 65.7 ra — oTBeT.

B HekoTOphIX yueOHHMKAX YKA3bIBAETCS, YTO OT MEPBUUYHBIX KOHCYMEHTOB KO BTOPUYHBIM
nepexoaut 20% sHeprun. B aToM ciyyae nepBast U TpeThs LENb 1ayT BEIUUUHBI IJIOLAAN B 2
pasa menbiue: 325000 u 2437 M2, a cymMMapHas HeoOxoaumas rionaas Oyaet paBHa 329550

2 o .
M, uiu 32,96ra. Takoii OTBET Tak)Ke HA/IO 3aCYUTHIBATEH KaK ITPABUIJIBHBIN.

3agaHue 9.

B gnemectkax oAHOro M3 BUAOB pacTeHH OOHapy)XeHbl BellecTBa (MMIMEHTHI), KOTOpbIE
obycnasnmuBatoT nyprnypubid (P), kpacubiii (R), xénterit (Y) u cunmit (B) user. Ilpu stom 3a
o0pa3oBaHue MypIypHOro MUTMEHTa OTBEeYaeT reH P, y KOTOpOro ectb MyTaHTHBIN ayuiens P. Pactenus
C TEHOTUTIOM PP HE MOTYT CHHTE3UpPOBATh MypPHYPHBI MHUTMEHT. Y TOTO XK€ pacTeHusi ectb reH R,
OTBEYAIOUINI 332 CHHTE3 KPacHOro MUTrMeHTa (M COOTBETCTBYIOIIMI MYTaHTHBIA aieib F); reH Y,
OTBEUAIOLIMI 32 00pa3oBaHuE KEITOro MUrMeHTa (C MyTaHTHBIM ajuieneM Y); reH B, oTBedaromuii 3a
CHHTE3 CHHEro mnHurMeHta (c MyTaHTHbIM auteneM D). Bce reHbl HacieayroTcss HE3aBUCHMO.
OO6pa3oBanue OecuBeTHoro BemiectBa W, M3 KOTOpPOro B pe3yibTaTe MOCIENOBATENbHBIX CTaJAHM
OuocuHTe3a 00pa3yloTCsl BCE IMEPEUMCIIEHHbIE MUTMEHTHI, KOHTponupyercs reHom W. Huxke nanbl
PE3yIBTATHI CKPEIIUBAHUA MEXTy PACTEHHUSIMU C PA3TMIYHON OKPACKOM JICTIECTKOB.

PesynbraThl CKpelMBaHUM, B KOTOPBIX Y4YacCTBOBAIM OJHU M T€ K€ JIMHUM pacTteHud. Yucno
MYTAaHTHBIX aJUIeJIed y KaXI0r0 U3 pOAUTENIEH MUHUMAIIBHO.

®eHoTUNbI MepBoe
. Bropoe nokonenue (F2)

poauTenen nokonenue (F1)
bensle x IlypnypHbie | Bece cunne 9 cunue : 4 6enble : 3 MyprypHbIe
benbie X Kpachbie Bce kpachbie 3 kpacHbie : 1 Oembie
benble x XKéntoie Bce kpacHble 9 kpacHsle : 4 Oenble : 3 )KENThIE
benvie X Cunue Bce cunue 3 cunue : 1 Genple
IlypnypHsbie X Bce ¢uonerossie | 27 ¢puoneroBsie : 9 KpacHbIe : 9 MypIypHO-KpacHBIE :
Kpachubie 9 cunwe : 4 6enpie: 3 mypnypHBIE : 3 KpacHbIE
IlypnypHbie X Bce ¢uonerossie | TerparnbpuaHoe pacuenyieHHe co BCEMH BO3MOXKHBIMU




Kénroie COYETAHHUSIMU T€HOTHUIIOB ¥ (DEHOTHUIIOB

Ilypnypubie X Cunue | Bece cunue 3 cunue : 1 nypnypHble

Kpacubie x Kénteie | Bce kpacHbie 3 kpacHbl€ : 1 KEnThie

Kpacubie X Cunue Bce ¢uonerosie | 9 puonerossie : 3 kpacusle : 3 cunue : 1 Genbie

Kénrbie X Cunue Bce duoneroeie | 27 ¢uonerossie : 13 Oenblie: 9 kpacHbIe : 9 cuHUE :
3 cunue : 3 KEnThle

A. TIpemiokuTe YCIOBHYIO OMOXHMHUYECKYIO CXeMy OMOCHHTE3a IMUTMEHTOB, €CJIM M3BECTHO, YTO
Ipu HaJIW4Iuu aJuieje AJUKOro THIlla HOpCAlICCTBYIOIICS BCIICCTBO IMOJHOCTBIO IIEPECXOJUT B
HOCJICAYIONIUE MPOAYKTHI (T.€. MPOMEKYTOUHBIC OKpAIlICHHbBIC COSAMHEHHS He HakarumBaioTcs!). CBoro
cXeMmy 00OCHYITE reHETHUECKHU.

B. Kakumu renotunamu 00:1a1at0T pOUTENH B KOXKIOM U3 TIPUBEIEHHBIX HUKE CKPCIIUBAHUIT?

B. [Ipeayioxure Takue TeHOTHUITBI POIUTEIBCKOM Maphbl PACTCHUIN ¢ OCJIBIMHU JIEIECTKAMH, Y KOTOPBIX
B IIEPBOM MTOKOJICHUH BCE MOTOMKHU OyayT cHHUMH. [IpeckakuTe paciienjieHne BO BTOPOM MOKOJICHHUH.

Pemenmne.

Irtamn 1. CocTaBjieHne JHHEHHOI MOJ€eIN.

s Hayana mpeacTaBuM HEKOTOPbBIE BAPUAHTHI LIEMIOYKH MPEBPALLCHUI BEIIECTB APYT B JIpyTa.
Hanpumep, u3 npeamectsennnka W cHayaia CHHTE3UpyeTCsl MUTMEHT V, a 3aTeM U3 Hero —
nurmeHT U (JinHeliHas nocie10BaTeIbHOCTb).

read W red V rea U

—_— W ee—o Ve U

Ecnu Bce reHbl OyayT npeacTaBieHbl JOMUHAHTHBIMU ((DYHKIIMOHAIBHBIMU) aJUIENISIMHY,
JIENECTKH MPUoOpeTyT okpacky U (MpomMexyTouHOE BEIecTBO V 10 YCIOBHUIO HE
HakaruiuBaetcs). ['eHoTun pactenuii ¢ okpackoit U Oyner cinenyronmm: WW VV UU.

YToOBbI JIETIeCTKH OCTATUCh OelbIMU, BemecTBO W He T0JKHO MPEBPATUTHCS HU B OJTHO U3
MOCJICTYIONIUX BEIIECTB. ITO MOXKET OBITh TOJIBKO B TOM ClIy4ae, €ciii TeH V mpeJicTaBieH
pEIeCCUBHBIM MYTaHTHBIM ajiesneM V. Kakumu amnensiMu T0JKHBI ObITh MpeicTaBieHbl TeHbl W
u U? Tlo ycnoButo Uuciio MyTaHTHBIX ajuiesiedl y KaKI0ro U3 poauTesied MUHUMAIIbHO. DTO
03HAYAET, YTO OCTANIbHBIE T€HBI MTPE/ICTABICHBI JOMUHAHTHBIMU AJLIEIISIMH.

Taxum obpazom, resorun 6enbix pactennit WW vv UU.

WW uu
—»WW%V — |

UtoOsl pacTeHus 001aamy okpackoit V, BemecTBo V He TOJDKHO PEeBpamaThes B BemecTro U.
3T0 BO3MOXKHO TOJbKO npu renoturie WW VV uu.

WW VW uu
—_— W _>v7/4u



Tenepb paccMOTpHUM, KaK JOJDKHBI BECTH €05l MPU3HAKH MTPH CKPEIIMBAHMIX B PA3HBIX

BapHaHTaX.

P: WW w UU (Bensie) x WW VV UU (Oxpacka U)
F1: WW Vv UU (Oxkpacka U)
F2: WW VV UU (Oxkpacka U) + 2WW Vv UU (Okpacka U) + WW v UU (Bensie)
1o (heHOTUIaM — KJIACCHYECKOE MOHOTHOPHUIHOE CKPEIIUBAHHE.

3 ¢ okpackoii U : 1 Gembre.

P: WW VV uu (Okpacka V) x WW VV UU (Okpacka U)
F1: WW VV Uu (Okpacka U)
F2: WW VV UU (Oxkpacka U) + 2WW VV Uu (Oxkpacka U) + WW VV uu (Oxkpacka V)
1o (heHOTUIaM — KJIACCHYECKOE MOHOTHOPHUIHOE CKPEIIUBAHHE.

3 ¢ okpackoii U : 1 ¢ okpackoii V.

3aMeTI/IM, 4TO AOMHUHHUPOBATHb 6y,Z[eT OKpackKa, O6YCJ'IOBJ16HHEUI TEM BCUICCTBOM, KOTOPOC CTOUT B
KOHIIC OHMOXMMUYECKOU OCIIOYKHU.

P: WW vwv UU (Bensie) x WW VV uu (Oxkpacka V)
F1: WW Vv Uu (Oxkpacka U!)
F2: 9WW V- U- (Okpacka U) : 3WW wv U- (bemnsie) : 3WW V- uu (Okpacka V) :

1 WW w uu (bensre).
[Tory4rI0Cch THIMYHOE PACHICIUICHHE KaK P AUTHOPUIHOM CKpelnBaHuu. EauHCTBEHHAS
HOIpaBKa — OCJIBIMH OKa3aJIMCh TAKXKE U JBOMHBIC TOMO3UTOTHI VV UU.

Taxum 00pa3oM, eciIi Mbl UMEEM JIeNI0 ¢ IPOMEXYTOUYHBIM IPOJAYKTOM OMOCHHTE3a, TO MPH
CKpEIIMBAaHUU OEJIbIX PACTEHUH C OKpPAIIEHHBIMHU OKpPacKa B IEPBOM MTOKOJIEHUU HE COBIAAAET C
OKpacKoi HU OfHOro U3 poauTesei. Bo Bropom mokoneHun OyaeT paciienyieHue 1mno 1Bym
reHam. ¥ OTOMKOB F» IpUCYTCTBYIOT BCe OKpacKu, KOTOpbIe HAOIIOJAINCh Y POIUTENIEH U
NIEPBOTO MMOKOJIEHHs THOPUIOB.

Jrtan 2. [lonck cooTBeTCTBHSA Pe3y/IbTATOB CKPEIMBAHUS JHHEHHOM MOJeJIH.
Teneps HallAEM BCe BapHAHTHI CKPEIIUBAHUS U3 TAOIHIIBI, KOTOPHIEC TOJXOAST MO/ JIMHEHHYIO
MoJienb 6uocuHTe3a. CHavasia MpoaHaIu3upyeM BCce CIydal MOHOTUOPUAHOTO CKpPEIIMBaHUSL.

DEHOTHITBI ITeproe Bropoe mokonenue (F,)
poauTenei nokosienue (F)
bensie x [Typnypusie | Bee cunme 9 cunue : 4 Genble : 3 MypIypHBIE

benbie X KpacHble

Bce kpacHble

3 kpacHbIe : | Gernble

benrie x JKénteie

Bce kpacHble

9 kpacuble : 4 Oemnbie : 3 KENTHIE

benrpie x Cunune

Bce cunne

3 cuHue : 1 Oemnble

ITypnypHsbie X

Bce ¢uoneroBrie

27 puoneToBsie : 9 KpacHbIC : 9 MypIypHO-KpaCHBIE : 9

KpacHblie cuHue : 4 6enpie: 3 myprypHbIe : 3 KpacHbIE
ITypnypHsbie X Bce ¢uonerosrie | TerparuOpuiHoe paciiernieHle co BCeMH BO3MOXHBIMU
Kénteie COYETAaHUSIMH F€HOTHIIOB M (DEHOTUTIOB

[Typnypubie X Cunue

Bce cunne

3 cunue : 1 nypnypHble

KpacHublie x XXéntbie

Bce kpacHble

3 kpacHbl€ : | )k€nTbie

Kpacnsle x CuHue

Bce ¢uoneroBsie

9 ¢uonerossie : 3 kpacHble : 3 cuHue : 1 Genbie

Keéntrele X Cunune

Bce ¢uonerorie

27 duonerosie : 13 Oenwie: 9 kpacHbIe : 9 cunue : 3
cuHue : 3 )KENThIE




N3 ycnoBus (W — mpeIiecTBEHHUK BCEX MUTMEHTOB) U U3 MPEACTABICHHBIX TaHHBIX
CKpEIIUBaHUS CIEeIyeT, YTO KpaCHbI MUTMEHT NoyyaeTcs U u3 BemectBa W, u u3 Bemiectsa Y

(xénThIC).

red W

ren Y

red R

—_— W —p Y — R

B OCIIOYKE ouocHuHTE3a nepea CMHUM IIUI'MEHTOM B taxxe IIPUCYTCTBYET BEIICCTBO P

(myprypabie) u W.

red W

ren P

rea B

—_— W —p- P —p B

Teneps HaiiiéM Bce BapHaHThl IUTUOPHIHBIX CKPEIIMBAHUH, B KOTOPBIX 1) HOBasi OKpacka He
HOSIBIISIETCA U 2) COOTHOLIEHUE (peHOoTUnoB 9 : 4 : 3.

DOEHOTHUTIBI IIepBoe Bropoe nokonenue (Fy)
poauTeNnci nokosienue (Fi)
benpie X [lypnypusle | Bece cunue 9 cunue : 4 Genble : 3 MyprypHbIe

benbie X Kpachbie

Bce kpacHble

3 kpacHbie : 1 Oemnbie

benpie x XKéntreie

Bce kpacHble

9 kpacHsle : 4 Genble : 3 KENThIE

bensie x Cunne

Bce cunne

3 cunue : 1 Oeible

[lypnypHbie X Bce ¢uoneroBrie | 27 ¢puoneToBble : 9 KpacHbIe : 9 mypnypHO-KpacHBIE : 9
KpachHbie cuHue : 4 6enpie: 3 myprypHbIe : 3 KpacHbIE
[lypnypHbie X Bce ¢uoneroBrie | TerparuOpunHoe paciiernieHie coO BCEMH BO3MOXHBIMU
Kénteie COYETAHUSIMU TE€HOTHUIIOB U (DEHOTHUTIOB

[lypnypubie X Cunue

Bce cunne

3 cunue : 1 nypnypHbie

Kpacnsie x JKéntele

Bce kpacHble

3 kpacHsle : | xéntele

Kpacnsie x Cunue

Bce guonerosrie

9 duonerossie : 3 kpacHbIe : 3 cuHue : 1 6enbie

Kénterle X Cunue

Bce ¢uonerossie

27 ¢uonerossie : 13 6enble: 9 kpacHble : 9 cunMe : 3
cuHHe : 3 KENTHIE

OTHUM yCIIOBUSM YIOBIETBOPSIOT Tosbko ckpermuBanus (benbie % [Typmypusie) u (bembie x
JXénteie), koTopble emé pa3 NOATBEPXKIAIOT, YTO BeuiecTBO W sBiIsieTCsl MpeIecTBEHHUKOM
KaK JUIsl MyPILYpPHOTO, TaK U s sk€nToro nurmenrta. O0a 3TH MUrMeHTa — NpoOMeXKyTOUHbIE
IPOAYKTHI B OMOCHHTE3E.

Irtan 3. CocraBjieHHe MO/IeJIM Pa3BHJIKH IyTeil OMOCHHTe3a.

B HEKOTOpBIX CKpelMBaHUAX BO3HUKAET OKpacka, KOTOPOi He ObUIO HU Y OJHOU U3
poaUTENbCKUX (GOpM. B 4acTHOCTH, B IEpBOM U BTOPOM MOKOJIEHUH MTPUCYTCTBYIOT PACTEHHS C
(1)I/IOJ'IGTOBI)IMI/I nernectkaMu. JlornaHo MMPEAIIOJIOKHUTE, YTO TaKYIHO OKPACKY MOXKECT I1aBaThb
COUYETaHHE MUTMEHTOB.

Hampuwmep:

(buoneToBBIN = KpacHbBIN + CHHUIA
IypITyPHO-KPACHBIN = KPAaCHBIN + MypITypHBIN

ITurMeHThI MOTYT COUYETATHCSI TOJIBKO B OJHOM CIIy4ae — €CJIM OHU IIPUHAJUIEKAT Pa3HbIM
IernovYKaM OMocHHTE3a (TI0 YCIOBHIO TPOMEKYTOUHBIE TIPOYKTHI HE HaKaTUTHBAIOTCs ! ).




DTO 03HAYAET, YTO B MyTH OMOCHUHTE3a €CTh PA3BETBICHUE: U3 OJTHOTO M TOTO K€ UCXOAHOTO
BEIIECTBA MOXKET MOJIYYUTHCS HE OJIUH, a HECKOJIBKO MTPOIYKTOB.

PaccmotpuM mpocteiiinyto pa3BHIIKy, KOT/ia U3 OJTHOTO MPEAIIECTBEHHUKA MOXKET
CUHTE3UPOBATHCS JBa BEILIECTBA.

uu

X e U

\A%
#V

7

Z

Ecnu Bce reHsl mpeacTaBieHbl JOMUHAHTHBIME ((DYHKIIMOHATLHBIMH) QJISNISIMU, TO BOZHUKAET
coyeranue 1BeToB V u Z. Tenepp, 4To0bl NOIYYUTh OKpacKy U, HE0OX0IUMO NpepBaTh HE OJIHY,
a 1B OMOXMMUYECKHUE peakluu. IT0 BO3MOXKHO nipu reHotune UU wv zz.

uu

/4y

77

Z

Hpe,I[HOJ'IO)KI/IM, 4YTO MBI CKpCIIMBACM PACTCHUA C OKPpaCKaMU Uu X:

P: uu VV ZZ (oxpacka X) x UU wv zz (okpacka U)
F1: Uu Vv Zz (okpacka V + Z)
T. e. B mepBoM MOKOJIEHUH OyJeT MPOUCXOIUTh aKTUBAIUS 000MX BeTBeH OnMocuHTe3a!

F, mact noBonpHO MHOTO coueranwmii ammeneit: 27 U-V-Z : 9 uu V-Z- : 9 U-wZ-: 9 U-V-z2z:

3 uuV-zz : 3uuwZ- : 3 U-wzz : 1 uuvvzz. Camblif 00IBIION KIIACC TOTOMKOB — 3TO CO
CMEIIIaHHOM OKpacKoi, XapaKTepHOU JIsl KOHEUHBIX MPOAYKTOB B 00€HX LIENOYKaX OMOCUHTE3A.
Ecnu ananu3upyrorcst npeAecCTBEHHUK U MMPOIYKT, KOTOPbIE OKa3aJIuCh B OJHOM Lenoyke (Kak
BemrecTBa X u U), To Bce rTOMO3UTOTHI UU OyayT nMeTh okpacky X. Takux okaxercs 9 uu V-Z- +
3 uuV-zz + 3 uuwZ- + 1 uuwzz = 16, 1. e., 25% ot o011ero unciaa MOTOMKOB ((haKTUYECKH 3
[mpounx] : 1 [okpacka X]), 4To MBI BUIETH, 00CYK/Iast TUHEHHYIO OCIIEA0BATEIbHOCTD. Eciu
e OTHOIIEHUS (IIPEIIECTBEHHUK — MPOIYKT) MEXKIY 00CYk/1aeMbIMHU BEILIECTBAMU HET, TO
KapTHHA PaCIIETUICHUS] MOJKET OKa3aThes 00Jiee CI0KHOM.

Jrtan 4. Ilouck cooTBeTCcTBHSA Pe3y/IbTATOB CKPEeIIMBAHNUS PA3BeTBJIEHHOM Mo/1eJIN.

DEeHOTHITBI IepBoe Bropoe nokonenue (Fy)
poaurtenein nokosienue (Fp)
benrie x [lypnypusie | Bee cunue 9 cunue : 4 6enpie : 3 mypnypHbIE

benbie X KpacHble

Bce kpacHble

3 kpacHble : | Genble

Bbemnrie x JKénteie

Bce kpachbie

9 kpacHbie : 4 6emnbie : 3 KENTHIE

bensie x Cunune

Bce cunne

3 cuHue : 1 Oemnble

ITypnypHsbie X

Bce ¢uoneroBrie

27 puoneToBsie : 9 KpacHBIE : 9 MypIypHO-KpaCHBIE : 9

KpacHblie cuHue : 4 6enpie: 3 myprypHbIe : 3 KpacHbIE
ITypnypHbie X Bce ¢uonerossie | TerparubpuaHoe pacuienieHue co BCeMH BO3MOKHBIMHU
JKénteie COUYETaHHUSIMU T'€HOTUIIOB U ()EHOTHUIIOB

[lypnypubie X Cunue

Bce cunne

3 cunue : 1 nypnypHsle




Kpacnsie x XXénteie | Bce kpacHbie 3 kpacHbl€ : | KEnThIC

Kpacnsie x Cunue Bce ¢uonerossie | 9 ¢puonerossie : 3 kpacusle : 3 cunue : 1 Genbie

Kéntpie X Cunue Bce duoneroseie | 27 duonerossie : 13 Oenbie: 9 kpacHbIe : 9 cuHue : 3
cuHue : 3 xKENThIE

Pe3ynbrarhl cKpemuBaHus IBHO CBUACTEILCTBYIOT O pa3Buiikax. [Ipu 3ToM oTHOIIEHHE
(mpeAecTBEHHUK — MPOAYKT), CYs 10 pacUIeIIeHUI0, He HAOII0AaeTCsA HU B OJTHOM U3
TPUTUOPUIHBIX ClTydaeB. Mex Iy MypIypHBIM U KPACHBIM ITUTMEHTOM, I10-BUIUMOMY, €CTh
pa3BUIIKA, HO HU OJIMH M3 HUX HE MOXET PaclieHUBAThCs KaK MpeaIIeCTBEeHHUK Ipyroro. To xe
MO>KHO CKa3aTh U O JAPYrou nape Bemiects: Y u B.

Tenepb MbI MOKEM COCTABHTH IMOJIHYIO CXeMY OMOXHUMUYECKUX MPEBPAIICHUH.

rean W reH P ren B
rex Y
ren R
# R

Jrtan 5. ['eHOTHUINIBI POANTEIBCKHUX PacTeHHI
I/ICXO)ISI N3 YCJIOBUA 3aaa4M, TCHOTHIIBI HY)KHO COCTaBUTh Tak, 4TOOBI YHCIIO MYTAaHTHBIX
ayseneil OblJI0 MUHUMAJIbHBIM.

YToOBbI JIeTIeCTKH OCTaBauCh OenbiMu, BemecTBo W He JOKHO MpeBpaTUThes HA B Y, HU B P.
I'enorun 6eanix pacrennii: WW yy pp RR BB.

UtoOb1 00pa30BasCs TOIBKO KENTHIM MUTMEHT, TeH Y TOJDKEH ObITh MPEeICTaBlIeH JOMUHAHTHBIM
anneneM. Ho »ENThIil mUrMEHT He JOJKEeH MPEeBpaIaThCs B KpacHbIN. Takke He TOJKHO OBITh
IIyPILypPHOI'O IIUTMEHTA.

I'enorun xkénrpix pacrenunii: WW YY pp rr BB.

YTtoObI 00pa30BalICs TOIBKO MyPITypHBII MUTMEHT, BEIIECTBO P He T0HKHO mpeBpaTHThCs B B.
['en P momkeH ObITh MpeCTaBlICH JOMHUHAHTHBIM ajutesieM. JKEnTast BeTBb OMOCHHTE3a TaK)Ke HE
JIOJDKHA paboTaTh.

I'enorun mypnypusbix pacrenuii: WW yy PP RR bb.

UtoOsI JienecTk ObUTH CHHUMH, Bce epMeHTHI B ienouke Mexxay W u B nomkasl paboTaTs, a
*KENnTas BeTBb OMOCHHTE3a TaKXkKe He JOJHKHA paboTaTh.

I'enorun cunux pacrennii: WW yy PP RR BB.

Paccyxmast aHaJIOTMYHO, MOYKHO TIPEIJIOKHUTH

I'enoTun kpacubix pacrenunii: WW YY pp RR BB.

Jrtam 6.




Tenepb HYKHO MOAOOPATH APy TEHOTHIIOB POIUTENLCKUX PACTEHUN ¢ OCIBIMU JICTIECTKAMU, Y
KOTOPBIX BCE MOTOMKH MEPBOT0 MOKOJIEHHS OyIyT CHHUMHU.

st monmydenust cMiHe# okpacku HeoOxoaumbl ayuienu P u R, HO KENTHIN TUTMEHT HE I0KEeH
o0OpazoBarhbcsl.

Takum ycnoBusiM yaosneTBopser renotun W-yy P- B-rr.

Opnoro u3 ponuteneit ¢ 0eIbIMU JIETIECTKAMHU JIETKO MPeIokKUTh. JlocTaTouHo npepBarthb
ouocuntes mexay W u P.

WW yy pp BB rr

Y BTOpPOTO poAUTENs TOJDKEH MPUCYTCTBOBATH ajlielb P (MHaYe y TOTOMKOB HE OyieT
CUHTE3UPOBATHCS MyPIYPHBIi, a U3 HEro — cuHUil nurMeHT). Ho, B TO ke BpeMsi, JernecTKu
JIOJIKHBI OCTAThCS OeNbIMU! ITO BO3MOXKHO B TOM CTy4ae, €CIM He CHHTE3UPYETCS HCXOTHOE
BeniectBo W (jierectku Takxke OyayT OeiabIMU — Be/lb HU OJIMH U3 TUTMEHTOB HE MOXKET
obpasoBathcs 6e3 W).

ww yyPP BB rr

P: WW yy pp BB rr (bessie) x ww yy PP BB rr (Besbie)

F1: Ww yy Pp BB rr (Cunue)

F2: 9 W-yy P- BB rr (Cunmue) : 3ww yy P- BB rr (bensie) : 3 W-yy pp BB rr (bensie) :
1 ww yy pp BB rr (bemnbie)

Uroro: 9 cunme : 7 6enpie/



