Bapuanr |

Bnok 1. BapuaHT 7.

3apanue 1.

Cpenu TEepevHCIICHHBIX HUXE TOKPBITO-CEMEHHBIX PACTEHUW HAWIWUTE TMpEeACTaBUTEIEH Tpex
pa3JIMYHBIX CEMEUCTB. YKaXHTe, KaKhue 3TO CEMEMCTBAa W paclpeAesiuTe pacTeHUs MO TpymIam,
COOTBETCTBYIOIINM Ka)JOMY CEMEHCTBY, a TaK)KE YKaXHUTE, K KAaKOMY KJIACCy OTHOCHUTCS KaKI0oe W3
CEMECHUCTB.

OBéc OCEBHOM, KOBBIIb CTEITHOM, MACIEH YEPHBIN, PAOUYMK IIaXMaTHBIN, KYKypy3a OOBIKHOBEHHAS,
kapTodens KIyOHEHOCHBIN, MSTIMK JIYKOBUYHBIM, JAHABII MAaWCKUM, METyHHs TUOpHUIHAS, JIATUS-
capanka (MapTaroH), Tabak BUPTHHCKHIA.

OrTBerT:

CemencTBa: 3naku (MATNUKOBbLIE) Nunennble MacnéxoBble
OBéc noceBHOM Psa0uMK waxmaTtHbIM  [acnéH YépHbIn
KoBbinb crenHou Nangbiw manckun  Kaptodenb knyGHEHOCHbIN
Kykypy3a o6bIkHOBeHHas Nunua-capaxka MeTyHus rubpuaHas
MATAWK NYKOBUYHBINA Tabak BUPrUHCKUM

Knacc OaHogonbHbIe OaHogonbHbIe [synonbHbie

3agaHue 2.

Uto 0003HaueHO HA PUCYHKE cripaBa mudpamu 1
— 47 Cpe3 Kakoro opraHa pacTeHHs IIOKa3aH Ha
pucynke? K kakoil rpynme NPUHAMICHKHT ITO
pacTeHue?

OTBer:
1 —MexaHuyeckas TKaHb

2 -snuaepma

3 —MPOBOIAITUI ITY9IOK
4 - cepanieBUHA

Cpe3 MoJ1010T0 CTEOIIS IBYIOIBHOTO PACTCHUSI.

3apaHue 3.

I[J'ISI KaKuX IMapasuTHYCCKUX IMIOCKUX qepBeﬁ
YCJIOBEK ABJISACTCA IPOMEKYTOUHBIM XO31HHOM,
a IJIid KaKux — OKOH‘-IaTeJ'IBHBIM?

OTtBer:

[IpoMexkyTOUHBIN XO34UH — JIJIs1 SXMHOKOKKA,
OKOHYATENIbHBIN - JIs1 OBIYBETO LETHS, CBUHOTO LIETIHS, IIMPOKOTO JICHTEIa, IEYEHOYHOM IBYYCTKH,
KPOBSIHOM JIBYYCTKH



3apaHue 4.
Kaxue 13 3Tux opraHu3MOB OTHOCHTCS K IJIOCKUM depBsim? [Touemy?

A b B

OtBeT: b — nHHa uenHs; B — B3poCnbii 3XMHOKOKK.

Bnok 2. BapuaHT 8.

3apaHue 5.

CKOJIBKO JIUTPOB CBSI3aHHOTO KUCIIOPO/Ia MOXKET COJiepKaTh 1 J1 KpOBH YeloBeKa MpH YCIOBUH, UYTO
reMOTJI00MH HaCHIIIeH KuciopoaoM Ha 80%? Qaun sputpouut cofepkut 30 MIKorpaMMoB
reMorsioOnHa. MoneKkyisipHbIii Bec reMoriioonHa paseH 64,5kunonanston) [IpuBenure pacyers.

Ortser.

B omsHOM MM3COI[ep}KI/ITCSI 5%10° 5 UTPOLIUTOB, B 111 10° v, CrnenoBatenbHO, B 111 kpoBH
coneprures 30¥1012 * 5¥10° *10° = 150r remornobuma, uro pasro 150 / 64500 = 0,00232
mods. Kaxknas monexyia remersioonHa cBsi3blBaeT 4 MOJIEKYIbI KUCIOpOJa, 3HauuT, 111 kpoBu
moxert cBsizath 0,00232*4=0,000928051eii kucaopoaa npu NOJTHOM HAChIEHUH. T K.
reMorso0uH HachlleH kuciopoaom Ha 80%,to 111 kpoBu cBsbker 0,00742vo1s1 KMCI0opoaa.
N3BecTHO, uTo 1 MOJIB Ta3a 3aHUMAET NP HOPMAJIBHBIX YCIOBUAX 00beM 22,411.
0,00742vons * 22,401 = 0,166m1. kucmopona.

JononHenue 2. B Bompoce peus UIET 0 KPOBH, a HE TOJIBKO 00 sputponurax. Eciu Bce
SPUTPOLHUTHI (BECh FeMOTIIOOMH) HArpyXEHbI KHCIOPOAOM, TO Ille HEKOTOPOEe KOJINYECTBO
KHCJIOPO/1a MOXET HAaXOAUTHCS B PACTBOPEHHOM COCTOSIHUHU. DTO KOJIMYECTBO KUCIOPOIa
HEBEJIMKO, HO €CJIM OHO OyJIeT YIIOMHHATHCS B OTBETAX, TO 3TO PABUIIBHO.

3apaHue 6.

VY ojHOTO M3 BUAOB 0a00YeK IBET KPBUILEB OMPEILIIICTCS JIOKYCOM, COJIEPIKALTUM TPH aJIJIeIIs .

C (4epHble KpbLIbs) > ¢ ¢ (cepble KPbLIbs) > ¢ (0ejble KPbLIb).

[Tpu uccnenoBanuu OONBIION MOMYJSAIIMK ObUTH 0OHApPYKEHBI ciaeayromue yactoTel: C = 0,2;
c9=0,5uc=0,3.

Ecnu 6a6ouku OyayT CKpeImuBaThCs CIydaiiHO, 4eMy OyJeT paBHa 9acToTa 0COOei ¢ YepHBIMH,
CepBIMI/I 148 6GJIBIMI/I KpI:I.HB}IMI/I B CJIGI[YIOH_IGM HOKOHGHI/II/I?

Ecmu momynsimust cocrout 3z 83006a604ek, ckoapko OyaeT 6abodek kaxmaoro heHorumna?

PemeHne: PaCCMOTpI/IM BO3MOXHBIC TCHOTHUIIBI N COOTBGTCTByIOH_[I/Ie nm q)eHOTI/IHBI.

CC-uépnsle, C ¢ ¢ —uépnnie, Cc —uépnble, ¢ I ¢ 9 —ceprie, ¢ % —ceprle, cc — bersie.



[TockonbKy CKpeIUBaHUs Cy4aiiHbl, B JOCTATOYHO OOJBIION MOMYIISAIUNA YaCTOTHI BCTPEUAEMOCTH
TOMO3HTOT OYJyT PaBHBI YaCTOTE BCTPEYAEMOCTH aJUICIISA, @ YACTOThI BCTPEYaEMOCTH IeTePO3UTOT —
yIIBOGHHOMY IIPOU3BEICHUN YaCTOT BCTPEUYAEMOCTH ajuienieil. PaccunTriBaeM BCe BO3MOKHEIC
KOMOWHAIINH.

CC=0,2 = 0,04;Cc ¢ = 2*0,2*0,5 = 0,2; Cc = 2*0,2*0,3 = 0,1Bce yépusie = 0,04+0,2+0,12=0,36.

c%9=05=0,25,c%=2*0,5*0,3 =0,3Bce cepeie = 0,25 + 0,3 = 0,55.

CC =0,%=0,09.

PaccunThiBaeM 1O 3THM YacTOTaM KOJIMYECTBO 0a00YCK B MOMYJISAIINU:

Uépusie = 8300*0,36 = 2988:eprie = 8300*0,55 = 4565ensie = 8300*0,09 = 747.

3apaHue 7.

brlna onpezenena nmociaea0BaTeIbHOCTh HYKIICOTHI0B KoAUpyroiieit HuTu 6akrepuanpHoi [JHK B
Hayaje resa Oenka, cocrosmero u3 307 aMUHOKHUCIIOT!

TTATTAAI'TTATI TTTAAITTTUHIATDATTUTAOTTATAUTTHI TUTIIATT ATTL.

B pesynbrare MyTaiuu BeIICICHHBIN U MOAYEPKHYTHIN OCTATOK IUTO3WHA OBUT 3aMEHEH HA THMUH.

Hcnonb3ys Tabnuily reHeTHYeCKOro Koja, OMpeeNiuTe, Kak 3Ta MyTallus OTPa3UTCS Ha CBOMCTBAax
Oernka.

y 1] A r
YVV denunananua YIY cepun YAY Tupo3un YI'Y uucrenH
y YV denunananua YL cepun YAl Tupo3un YI'll uucrenn
YYA neiuun YA cepuH YAA crTon YI'A cron
YVI' neinun YII' cepun YAI' cron YI'T tpuntodpan
Yy neitnua Iy noponun HAY rucruaux 'Y aprunun
YL neduun I npoaun AL ructuaux II'll aprunun
4 IOYA gelinun XA nponuH IHAA  ruouH II'A cepun
OYI' neiiun O’ mponuH AT TIIUIAH IOI'T cepun
AYY wusoneuux AIlY Ttpeonun AAY acnaparux AT'Y aprunuH
A AYI uzonenu AL TtpeoHuH AAII acnaparun AT'll aprunua
AYA wuzoneiux AIIA TtpeoHuH AAA  u3uH AT'A aprunuH
AYI' MeTnOoHMH ANI' TpeoHuH AAI'  nm3uH AI'T' aprunun
Iyy Bamun I'nyY amanun I'AY acnaparu- ITY I'nunun
HOBAas KHCJIOTA
vyl BaJINH I'Ol{ ananun I'ALl acnaparu- ITIl T['nuuua
r HOBAas KHCJIOTA
I'YA BaJINH I'lA amaduH I'AA rnyramu- ITA T'manuu
Basi KHUCJIOTA
ryr BaJIMH I'l' amanunH I'AT' rnyramu- I'TT runun
HOBAas KHCJIOTA

Pemenue Tak kak yka3zaHa IOCJI€I0BAaTEILHOCTh KOAUPYIONIEH HUTH, OHA OyET COBITaIaTh C
noclneaoBarenbHOCThI0 nH(opMmannonHou PHK, 3a uckmouenue toro, uro T 3amensiercs Ha Y.

YIAVVAATYTAVIVIVAAITYITHIATAYYHUYALNYTAVALYYUT' YHUYTTIAYI'AV VI

Tak kak cuHTe3 0eJka HAYMHACTCS ¢ MHUIMATOpHOTro KojoHa AV, a mpuBeneHO HAvalo ey,
UIIIeM MEePBbI HHUIIUATOPHBINA KOJOH, a MOCJIEI0BATEILHOCTD M10C/Ie HETO pa30rMBaeM Ha TPUILIETHI.
YIAVVAATYT AVE VIV AAT TYD II'A HAY VIV ALY TAA LIIYY LII'Y YT HAY T'AY VII.
N3MeHEHHOE B pe3yabTaTe MyTallui OCHOBAHUE HAXOAUTCA B IIATOM KojioHe. B pe3ynbrare komon LII'A
npeBpamaercs B KogoH YI'A. DTo TepMUHUPYIOUIHIA KOJOH, CI€JOBATEIIbHO CHHTE3 MYTaHTHOTO OeJKa
pEepBETCS Ha 3TOM MECTE U BMECTO Oelika MOJIyYUTCs MATUWICHHBIH entua. TakuM oOpazom
pe3yNbTaToM MyTaluu Oy1eT NCUe3HOBEHUE JAHHOTO OerKa.



Bnok 3. BapuaHT 3.

3apaHue 8.

VhpouieHHas cxeMa MHIIEBOM CETH, KOTOpas 3aBepIIaeTCs JIMCOW OOBIKHOBEHHOM, BBITJISIAUT
CJICAYIOIIUM 00pa3oM:

pacTeHusi — TPhI3yHbI — JINCUIIA;

TUTOJIBI — JIMCHIIA,

pacTeHus — HACEeKOMbIE — JIATYIIKH —> JIUCHUIIA.

IIpu stom 75% parwiona TUCBHI COCTABISIIOT TpbI3yHbI, 20% —paznuyHble ATOMBI, TWIOABI U 5%
3eMHOBOJIHbIE. CyMMapHBIA CyTOUHBIN panroH Jucuilsl coctapisier 1000kkai.

Paccuuraiite miomanb, HEOOXOAMMYIO [UIs OOECIEYeHHsS CYTOYHBIX JHEpPro3arpaT 3TOro
KUBOTHOTO, WCXOMS W3 MPEIINOJIOKEHHS, YTO TOCTYIUICHWE COJHEYHOW HSHEPrHMHh K aBTOTPOPHOMY
YPOBHIO 3KOCHCTEMBI 3a ieHb cocTaBiisieT 400kan Ha KBaJipaTHBIM CAHTUMETP.

Pemenue.

B nporecce ¢porocunTe3a aBTroTpodamu ycBauBaroTcsi 1% coHEYHOM 3HEPruy, a ¢ OHOTO
TPO(PUIECKOTO YPOBHS Ha CIEAYIONIMNA YPOBEHB COTJIACHO TpaBmity JIMHIeMana nepeaaercs
okoj0 10%sHeprun. PaccunTsiBaeM III0IIAb CIEAYIOIUM 00pa3oM:

1. a)100(x0.75=75@10x10x100=7.%1C° kkan  6) 7.5x10° /4000 = 187&° — uerms ¢

I'pPBI3yHAMH.

2. 2)100x0.2=20%10x100=0.%10° kkax 6) 0.2x10° /4000 = 5Qv* — ters
IJIOA0B U ATO[.

3. 1006:0.0510x10x10x100=5%10° kxan 6) 5x10°/4000 = 12504* — uens
3€MHOBOJHBIX.

4. 1875+50+1250=317%8 =0.32ra.

B HekoTOphIX yueOHHKAX YKA3BIBAETCS, YTO OT MEPBUYHBIX KOHCYMEHTOB KO BTOPUYHBIM
nepexoaut 20%sHeprun. B aToM ciydae niepBas 1 TPEThS 1ETb 1aayT BEIUYUHBI TUIOIIAA B 2
pasa mensimne : 937,51 625M7, a cymmapHas HeoGX0aMuMast oAk Oyaer pasHa 1612m7,
niu 0,16ra. Takoit OTBET Tak)Ke HAJIO 3aCUUTHIBATH KaK MIPABUIIHHBIM.

3apaHue 9.

B nemectkax oOJHOrO W3 BHIOB pacTEHU OOHAPYXKEHBI BemlecTBa (MUTMEHTHI), KOTOPBIC
obyciasnuBaior myprnypusiid (P), kpacubii (R), xénteiii (Y) u cunuit (B) user. Ilpu stom 3a
o0Opa3oBaHHe MypIypHOTO MUTMEHTA OTBEYAeT IreH P, y KOTOporo ecTh MyTaHTHBIN ayuiens P. PacTeHus
C TEHOTUIIOM PP HE MOTYT CHHTE3UPOBATh MypPHYpPHBIM MUTMEHT. Y TOTO K€ pacTeHHsl ecTb reH R,
OTBEYAIOIIUI 3a CHHTE3 KPACHOTO MUIMEHTa (M COOTBETCTBYIOUIMM MYTAaHTHBIA ajuienb I); reH Y,
OTBEYAIOIIUI 3a 00pa3oBaHKe KEJITOro MUTMeHTa (¢ MyTaHTHBIM ajuiesieM Y); reH B, oTBedaromiuii 3a
CHHTE3 CHHero mnurMeHta (¢ MyTaHTHBIM ajuienieM D). Bce rTeHbl HacimemyroTcs HE3aBUCHMO.
O6pa3oBanue OeciBeTHOoro BemiecTBa W, M3 KOTOpPOro B pE3yJbTare IOCIEIOBATEIbHBIX CTaIUuN
OmocuHTe3a 00pa3yloTCsi BCe IMEpPEUUCICHHBbIE MUTMEHTHI, KOHTposnupyercs reHom W. Hioke naHbr
pe3yJIbTaThl CKPEUIMBAHUN MEXKTY PACTEHHUSIMU C PA3JIMYHON OKPACKOMU JICTIECTKOB.

Pesynbrarhl cKkpelMBaHUM, B KOTOPBIX YYaCTBOBAIM OJHU M T€ K€ JMHUU pacTeHui. Yucio
MYTaHTHBIX aJUIeJIeH y KaKI0TO U3 POAUTEICH MUHUMAIIBHO.

®eHoTUNbI MepBoe
. Btopoe nokonexue (F2)

poautenen nokoneHue (F1)

benbie X [Typmypusie | Bee duoneroBsie | 27 puoneroBsie : 1606embie : 9 kpacHbie : 9 cunue :
3 nyprnypHbIe

bensie X KpacHble Bce ¢uonerossie | 9 puonerossie : 4 6enble : 3 KpacHbIe
benbie X XKéntrie Bce duonerossie | 9 dhuonerosie : 4 6enbie : 3 KENTHIE
benble X Cunue Bce ¢uonerossie | 9 puonerossie : 4 6enble | 3 cMHME




[Typnypnsbie %

Bce kpachbie

3 kpacHble . 1 mypnypHbie

Kpachble
[TyprypHbIe X Bce duoneroeie | 27 puonerosrie . 16:xEnteie : 9 kpacHble | 9 cuHME !
Kénrteie 3 mypIypHbIe

[Typnypabie X Cunue

Bce cunue

3 cunue . 1 myprypHbie

Kpachbie X XKéntele

Bce ¢uonerossie

9 puoneroBsle : 4 xkEnThIe | 3 KpacHbIE

Kpacubie X Cunue

Bce duonerosie

9 ¢moneroBrie : 3KpacHbIC : 3 cuHUE : 1 mypnypHbIe

Kénreie X Cunue

Bce ¢uonerossie

9 duonerossle : 4 KENTHIC | 3 CHHUE

A. TlpemyoxxuTe yCIOBHYIO OMOXMMHYECKYIO CXeMy OMOCHHTE3a IMHUTMEHTOB, €CIIM M3BECTHO, YTO
OpU HaJIU4YMM aJuleds JUKOrO0 THUNA IPEALIECTBYIONIEE BEIIECTBO IOJHOCTBIO NEPEXOAUT B
MOCJICYIOIIUE MPOIYKTHI (T.€. MPOMEKYTOUHBIC OKpPAIICHHbIC COCTUHCHUS He HakarumBatoTcs!). CBoro

cXemMy 00OCHYHTE TeHETHYECKH.
B. Kaknumu reHoTHIIAMH 00JIAAI0T POJUTEIH B KOKIOM U3 MPUBEIEHHBIX HIKE CKPEIINBAHUN ?

B. IIpemioxkure Takue reHOTUIIBI POAUTEIBCKOI Mapbl pacTEHHIA ¢ OCIBIMHU JICTIECTKAMH, Y KOTOPBIX
B IIEPBOM MTOKOJIEHUU BCE MOTOMKH OyayT cuHUMH. [IpesickakuTe paciienyieHue BO BTOPOM MOKOJICHUH.

Pemenne.

Jrtan 1. CocTaBjieHue JUHEHHO MOJEIH.

Jl1s Havana npescTaBuM HEKOTOPBIE BAPUAHTHI LIETIOYKH IIPEBPALCHUI BELIECTB APYT B IpyTa.

Hanpumep, u3 npeamecrsenHrka W cHauana CUHTE3UPYETCSl TUTMEHT V, a 3aT€M U3 HEro —
nurMedT U (TUHEeHas MOoCIe0BaTeIbHOCTS).

rea W

ren V

rea U

—_—s W —p V e—p U

Eciu Bce reHsl OyayT npeicTaBICHbI JOMHUHAHTHBIMU ((DYHKIIMOHATLHBIME) aJUICIIMH,
JIeTIeCTKU TpUoOpeTyT okpacky U (MpoMekyTOYHOE BEHIECTBO V MO YCIOBHIO HE
HakaruinBaeTcs). ['eHoTun pactenwuii ¢ okpackoit U 6yaet cinemyronum: WW VV UU.

UToOBI IeTIeCTKH OCTAMCH OenbiMH, BeriecTBO W He JOKHO MPEeBPaTUThCS HA B OJTHO U3
MOCIEAYIOLUX BEIIECTB. ITO MOXKET OBITH TOJIBKO B TOM Cllydae, eciid TeH V mpeJcTaBieH

PCUCCCUBHBIM MYTAHTHBIM AJLICIIEM V. Kakumu annenssmMu JOJIZKHBI OBITE MpEaACTAaBJICHBI I'CHLL W

n U?Ilo ycnoButo Unciio MyTaHTHBIX ajuiesiel y KaXI0ro U3 POAUTENICH MUHIMAIBHO. DTO
03HA4YacT, YTO OCTAJIbHBIC I'CHLBI MTPCACTABJICHBI JOMUHAHTHBIMU aJIJICIISIMU.

Taxum obpazom, reHorun Oenbix pactenuit VW ww UU.

WW uu

YtoOsl pacTeHus 001amany okpackoit V, BemecTBo V He JODKHO MpeBpamaThes B BemecTro U.

3T0 BO3MOXKHO TOJbKO mpu renoture VWW VV uu.

WW W uu




Teneppb paccMOTpUM, KakK JTOJKHBI BECTU ce0s MPU3HAKU MTPH CKPELIMBAHUSAX B Pa3HbIX

BApUAHTAX.

P: WW w UU (Bensie) x WW VV UU (Oxpacka U)
F1: WW Vv UU (Okpacka U)
Fo: WW VV UU (Oxkpacka U) + 2WW Vv UU (Oxpacka U) + WW w UU (berbie)
1o eHOTHIaM — KJIACCHYEeCKOE€ MOHOTHOPHUIHOE CKPEIIUBaHUE.

3 ¢ okpackoii U : 16emnsbie.

P: WW VV uu (Oxkpacka V) x WW VV UU (Okpacka U)
Fi: WW VV Uu (Oxkpacka U)
Fo: WW VV UU (Oxkpacka U) + 2WW VV Uu (Okpacka U) + WW VV uu (Oxkpacka V)
1o eHOTHIaM — KJIACCHYE€CKOE€ MOHOTHOPHUIHOE CKPEIIUBAHUE.

3 ¢ okpackoit U : 1 ¢ okpackoii V.

3aMeTHM, 4TO TOMUHUPOBATh OYJeT OKpacKka, 00yCJIOBIEHHAs TEM BEIIECTBOM, KOTOPOE CTOUT B
KOHIIe OMOXMMHUYECKOH LEMOYKH.

P: WW w UU (Bensie) x WW VV uu (Okpacka V)
F1: WW Vv Uu (Oxkpacka U!)
F2: QWW V- U- (Oxkpacka U) : 3WW w U- (Bensie) : 3WW V- uu (Okpacka V) :

1 WW w uu (Benbre).
[Moyunitoch THITMYHOE paCHICIICHUE KaK IPU AUTHOPHIHOM CKpeliBaHuK. EMuHCTBEHHAS
HOTIPaBKa — OEJIbIMU OKa3aJIMCh TAKXKe U JBOWHBIC TOMO3HUTOTHI W UU.

Taxum 00pa3oM, eciIi Mbl IMEEM JIeJI0 ¢ IPOMEKYTOUHBIM MPOTYKTOM OMOCUHTE3a, TO MPH
CKpELIMBaHUU OEJIbIX PACTEHUH ¢ OKpAIIEHHBIMU OKpacka B IEPBOM ITOKOJEHUH HE COBIAJIACT C
OKpAacKO# HU OHOTO U3 poauTesneil. Bo Bropom mokoneHun OyneT paciierieHue 1o 1ByM
reHaM. Y IOTOMKOB F, IpUCYTCTBYIOT Bce OKpAacKH, KOTOpbIe HAOIIOAATINCh Y POAUTENEH U
MIEPBOTO MTOKOJICHUS THOPHIOB.

Jrtan 2. [louck cOOTBEeTCTBHA Pe3y/bTATOB CKPEeIHBAHUS JHHEHON Mo1e/IH.
Teneps HalinéM Bce BapHaHThI CKPEIIMBAHUS U3 TaOJIUIIbI, KOTOPBIE MOAXOIAT MO IUHEHHYIO
MoJenb 6uocunTe3a. CHavasia mpoaHaIu3upyeM BCe cydal MOHOTUOPUIHOTO CKPEIMBAHUS.

denoturinl
ponuTenen

[TepBoe
nokosienue (Fp)

Bropoe nokonenue (F)

benbie X [IypmypHsbie

Bce ¢uonerossie

27 ¢puonetoseie . 1606enbie : 9 kpacHble : 9 cunme :
3 mypnypHbIE

benbie x KpacHbie

Bce guoneroBbie

9 ¢puoneroBsie : 4 6enbie . 3 KpacHbBIC

benrsie X XXéntrie

Bce ¢uonerossie

9 ¢uonerosie : 4 6enble © 3KENTHIC

Bbenrie X Cunune

Bce guoneroBbie

9 ¢uoneroBrie : 4 6enbie | 3 CHHUE

ITIypmypHsbie X Bce kpacHbie 3 kpacuble : 1 mypnypHbie

KpacHbie

[lypnypublie x Bce ¢uonerossie | 27 puornerossie : 16xénToie | 9 kpacHbIe : 9 cuHue !
Kénteie 3 mypnypHbIE

[lypnypubie x Cunue

Bce cunne

3 cunue : 1 nypnypHble

Kpachbie X XKéntbie

Bce ¢uonerossie

9 ¢uonerossle : 4xEnThie : 3 KpacHbIe

Kpacueie x Cunue

Bce ¢guonerosbie

9 ¢buonerorie : 3kpacHbIe . 3 cuHUE : 1 mypmypHbIe

Kénrere X Cunue

Bce ¢uonerossie

9 ¢uonerosie : 4 xEnTeie | 3 CUHUE




W3 3TUX IaHHBIX CICIYyeT, YTO Ha MMOCIIeIHEM JTare OnocuHTe3a u3 BeniecTBa P momyyaercs R
(kpacHbIe).

PP RR

B nemouke 6mocuHTe3a nepes CHHUM TUTMeHToM B Takke npucyTcTByeT BemectBo P
(myprypHBbIE).

PP BB

Teneps HaiiéM Bce BapUAHTHI AUTHOPUIHBIX CKPEIIMBAHUIA, B KOTOPhIX 1) HOBas OKpacka He
HOSIBIISIETCS U 2) cooTHOIeHHEe (heHOTUnoB 9 : 4 : 3.

DEeHOTHITBI ITepBoe Bropoe nokonenue (F)

ponuTenei nokosienue (F7)

benbie x [Typnypasie | Bee ¢puoneroBeie | 27 ¢puonerossie : 166ensie | 9 kpacHbie : 9 cuHue :
3 nypnypHbIe

Benbie x KpacHbie Bce ¢umoneroeie | 9 huonerossie : 4 Genble . 3 KpacHbIC

benpie x XKéntoie Bce ¢uonerossie | 9 puoneroBsie : 4 6enbie : 3KENTHIE

Benpie x Cunue Bce ¢monerosie | 9 huoneronsie : 4 Genble : 3 cuHUe

ITIypmypHsbie X Bce kpacHbie 3 kpacuble : 1 mypnypHbie

KpacHbie

[lypnypablie x Bce ¢uonerossie | 27 puonerossie : 16xEnThie | 9 kpacHble : 9 cuHue !

Kénteie 3 mypnypHbIE

[Typmypusie X Cunue | Bce cunue 3 cunue . 1 myprypHbIe

Kpacubie X XKXénteie | Bee ¢puoneroBeie | 9 duonerossie : 4 xEnteie | 3 KpacHbIE

Kpacubie X Cunne Bce ¢uoneroBeie | 9 huonerossie : 3kpacHbie : 3 cuHME . 1 myprnypHbBIE

Kénreie X Cunue Bce ¢uonerossie | 9 puoseroBsie : 4 xénThie : 3 cUHUE

Bo Bcex AMTHOPHIHBIX CKPEIIMBAHUSIX B TIEPBOM IOKOJICHHH TTOSIBISIETCS (DPHOJICTOBAsI OKpacKa
(¢bmoseToBbIi MTUTMEHT HE IPUBEIEH B YCIOBHH).

Irtan 3. CocTraBiaeHue MOJeJH Pa3BUIKHU NMyTeii OHOCHHTE3A.

B HEKOTOPBIX CKpENTMBaHMIX BOSHUKAET OKpacKa, KOTOPOW HE ObLIO HU Y OJTHOU U3
poautenbckux ¢popM. B yacTHOCTH, B IEPBOM M BTOPOM MOKOJICHUHU MPUCYTCTBYIOT PACTEHUS C
¢duoneToBbIMU JieniecTKaMU. JIOTHUHO MPEANONI0KHUTH, YTO TAKYI0 OKPAaCKy MOXKET /1aBaTh
COUYETaHHE MUTMEHTOB.

Hanpuwmep:

(1OIeTOBBIN = KpacHBIN + CUHUI

[TurMeHThI MOTYT COUYETATHCS TOJIHKO B OHOM ClIydae — €CJIM OHU IPUHAJUIekKAT Pa3HbIM
eroYKaM OMOCHHTE3a (IO YCIOBHIO TIPOMEXKYTOUHBIE MTPOAYKTHI HE HAaKaIUTUBArOTCs!).

3TO0 03HAYAET, YTO B MyTU OMOCHHTE3a €CTh PAa3BETBIEHUE. U3 OJTHOTO U TOTO K€ UCXOAHOTO
BELIECTBA MOXKET MOJIYUUTHCS HE OJIUH, & HECKOJIBKO MTPOYKTOB.




PaccMoTpuM npocTeiiinyto pa3BuiKy, KOT1a U3 OJHOTO NPEAIIECTBEHHUKA MOKET
CHUHTE3MPOBATHCS JIBA BEILECTBA.
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Ecnu Bce reHbl pecTaBieHbl JOMUHAHTHBIME ((DYHKIIMOHATBHBIMU) JUICIIIMHU, TO BOSHUKACT
coueranue 1BeToB V u Z. Teneps, 4ToOBI MONYYHTH OKpacky U, He0OX01uMO mpepBaTh HE OAHY,
a IBe OMOXMMHUYECKUE peakiuu. ITO BO3MOXHO mipu reHoture UU w zz.
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[Ipeamnonoxum, 4TO MBI CKpeluBaeM pacteHus ¢ okpackamu U n X:

P: uu VV ZZ (okpacka X) x UU w zz (okpacka U)
F1: Uu Vv Zz (okpacka V + Z)
T. e. B mepBOM MOKOJICHUH OYJET MPOUCXOAUTh aKTUBAIIMsI 000X BETBEi OnocuHTe3a!

F, mact noBosbHO MHOTO coueranuii ayutenei: 27 U-V-Z : Quu V-Z- : 9U-wZ-: 9U-V-zz:
3uuV-zz: 3uuwZ- : 3U-wzz : 1 uuwzz. Camslii 601b1I0H KIACC TOTOMKOB —3TO CO
CMEIIaHHOI OKpacKoi, XapaKTEePHOH I KOHEUHBIX NMPOJYKTOB B 00E€UX LENOYKaX OMOCHHTE3A.
Eciu aHaIM3upyIOTCS NPEANIECTBCHHUK M TPOIYKT, KOTOPhIC OKA3aJIUCh B OHOM Iernouke (Kak
BemectBa X u U), To Bce rOMO3UTOTHI UU OynyT nMeTh okpacky X. Takux okaxercs 9 uu V-Z- +
3uuV-zz+ 3uuwZ- + 1 uuwzz = 16,. ¢., 25%0T 0611ero yncia motoMkoB (pakTuuecku 3
[mpounx] : 1 [okpacka X]), 4To MbI BUIENH, 00CYKIasi TUHCHHYIO MTOCIIEI0BaTeIbHOCTE. Eciin
e OTHOIICHUS (IPEANIECTBEHHUK — MPOIYKT) MEXKIY 00CYKIaeMbIMH BEIIIECTBAMH HET, TO
KapTUHA PACIICTIICHHS MOXKET 0Ka3aTbcs 0oJiee CIOKHOM.

Jrtan 4. Ilonck coOTBETCTBHS Pe3y/JIbTATOB CKPEIMBAHUS PA3BEeTBIEHHOM MOIEJIN.

denoturinl
ponuTenen

ITepBoe
nokosienue (Fp)

Bropoe nokonenue (F)

bensie X [lypnypHbie

Bce ¢uonerossie

27 puonerossie : 1606enbie : 9 kpacuble : 9 cunue :
3 mypnypHbIe

benbie X KpacHbie

Bce ¢uonerossie

9 ¢uoneroBsie : 4 6enble : 3 KpacHbIE

benrie x XXéntrie

Bce guonerosrie

9 ¢hmoneroBsie : 4 6enbie : 3KENTHIC

benpie X Cunne

Bce ¢uoneroBsie

9 ¢uonerossie : 4 Genble | 3 cHHUE

[Typnypabie %

Bce kpachbie

3 kpacHbie . 1 myprypHbIe

KpacHsie
[lypnypablie X Bce ¢uonerossie | 27 ¢puonerossie : 16xEnThie | 9 kpacHbIe : 9 cunue :
XKénrere 3 mypnypHbIe

[lypnypubie x Cunue

Bce cunne

3 cunue : 1 nypnypHble

Kpacubie x JKénrtbie

Bce guonerosbie

9 ¢monerossie : 4 xEnThIC . 3 KpacHbBIC




Kpacubie X Cunne Bce ¢uoneroBsie | 9 huonerossie : 3kpacHbie : 3 cuHMe | 1 myprnypHbBIE

Kénteie X Cunue Bce ¢uonerossie | 9 puonerossie : 4 xénThie : 3 cuHUE

Pe3ynpTaThl CKpelMBaHus SBHO CBUAETENBCTBYIOT O pa3Bwikax. [Ipu 3ToM oTHOIIEHHE
(mpeaIIecTBCeHHUK — TPOAYKT), CY/S [0 PacIIeIICHUI0, HA0I0aeTCsl B 000X TPUTHOPHUTHBIX
cinyydasix. [lpu ckpemmBanusax Mexay OelbIMU U MypIypHBIMU IpeaiiecTBeHHUKoM Oynetr W, a
IPH CKPEIIMBAHUSIX MEXKIY JKENTHIMU U MyPITYPHBIMU MPEIIIIECTBEHHUKOM OyeT Y.

TakuMm 00pa3om, KENTHIA MUTMEHT CTOUT B LIEMTM OMOCUHTE3a paHbIIe, YeM IMyPITYyPHBIH, a U3
MypIypHOTO 00pa3yroTcs KaK KpacHbIH, Tak U CUHUI. Tenepb Mbl MOXEM COCTaBUTh MOJIHYIO
cxeMmy OMOXMMHYECKUX TPEBPAICHUH.

res W reH Y ren P ren B

—_—- W — Y —p P —» B

red R

Jtan 5. I'eHOTHNBI POANTENBCKUX PACTEHHIT
Hcxons u3 ycnoBus 3a1auul, FTEHOTHIIBI HY’KHO COCTaBUTh TaK, YTOOBI YUCIO MyTaHTHBIX
ajresel ObIIIO MUHUMAIbHBIM.

UToOBbI JIeTecTKH OcTaBaIMCh OenbiMH, BemecTBO W He JTOJIKHO MPEeBPaTUTHCA B Y.
I'enotun 6enbix pacrennii: WW yy PP RR BB.

YtoOb1 00pa3oBasICs TOIBKO KENTHIA MUTMEHT, TeH Y JTIOJDKEH OBITh MPECTaBICH JOMUHAHTHBIM
ajuteneM. Ho skEnTelii MUIMEHT He JOJDKEH IIPEBPAILATHCS B IIyPIIYPHBII.

I'enotun xéarbix pacrennii: WW YY pp RR BB.

YtoOb1 00pa3oBajICcs TOIBKO MyPITYPHBIM MUTMEHT, BEIMIECTBO P He JOKHO MPEeBPAaTUTHCS HU B
R, Hu B B.'enn1 Y u P 10KHBI OBITH NIPEICTaBICHBI JOMUHAHTHBIMU AJUICIISIMH.
Ienorun mypnypHbIx pactenuii: WW YY PP rr bb.

UtoOsI JienecTkr ObUTH CHHUMH, Bce hepMeHTHI B ieniouke Mexxay W u B momkabl paboTaTs, a
CHUHTEC3a KpaCHOI‘O IINTMCHTA HEC TOJI’)KHO 6I>ITI>.
I'enorun cunux pacrenuii: WW YY PP rr BB.

Paccyxasi aHaJIOTHYHO, MOXKHO TPEIIOKUTD
I'enorun xkpacubix pacrennii: WW YY PP RR bb.

OTamn 6.

Tenepr HY)KHO TI01I00PATh MApy TEHOTUIIOB POJIUTEILCKUX PACTCHUH C OCIBIMH JICTIECTKAMH, Y
KOTOpBIX BCC€ ITOTOMKHU nepBoro IIOKOJICHUA 6y,Z[YT CHUHUMMH.

Jlnst mosrydeHusi CHHE OKpacKu HeoOXoauMbl ayutenu Y, P u B, HO KpacHBIM MUTMEHT HE JOJDKEH
o0Opa3oBaThCs.




TakuMm ycnoBusim ynosinerBopsieT renotun W- Y- P- B-rr.

OnHoro u3 poautenei ¢ OeTbIMU JISTIECTKAMH JIETKO MPEI0kKUTh. Jl0OCTaTOYHO TTpepBaTh
6uocunres mexay Wu Y.

WW yy PP BB rr

Y BTOpPOTO poauUTENs JOJDKEH MPUCYTCTBOBATh ayljieb Y (MHAYE Y IIOTOMKOB HE Oy/IeT
CHHTE3UPOBATHCS HKEITHINA M BCE MOCICAYIONINE MUrMeHThI). Ho, B TO e BpeMs, JIeecTKH
JIOJKHBI OCTaThCst OenbiMu! DTO BO3MOKHO B TOM CIIy4ae, €CIM HE CHHTE3UPYETCS UCXOIHOE
BerectBo W (jiemecTku Takke OyayT OelbIMU — Bellb HA OJIMH M3 MUTMEHTOB HE MOYKET
obpazoBathcest 6e3 W).

ww YY PP BB rr

P: WWyy PP BB rr (bensie) x ww YY PP BB rr (benbie)

F1: Ww Yy PP BB rr (Cunue)

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

Uroro: 9 cunue : 7 6emnbie/



Bapuanr ||

baoxk 1

3apaHue 1.

Cpenu mnepeyuciaeHHBIX HUXKE TOKPHITOCEMEHHBIX PACTEHUM HalauTe NpencTaBUTENIed Tpex
pa3IMYHBIX CEMEWUCTB. YKaXUTE, KAKHWE 3TO CEMEWCTBA M pPACHpENEIUTe PACTEHUA MO TpyIIam,
COOTBETCTBYIOIINM KaXJOMY CEMEHCTBY, a TAK)KE YKaXUTE, K KAKOMY KJIACCy OTHOCHUTCSI KaXXJI0€ W3
CEMEHCTB.

TpocTHuKk 10XHBIH, apabuporcuc Tams, O0amOyKk B3ayThblid, KapTodenb KIyOHEHOCHBIH, MPOCO
OOBIKHOBEHHOE, pellbKa JTuKas, MbIpeld MoJ3y4yuii, OeneHa OOBIKHOBEHHAs, PUC WHIWWCKUH, Kamycra
MEKUHCKasl, Ta0aK AYIIMCTHIH, MACTYIIbs CyMKa.

Otser:
CemeiictBa:  3naku (MSTIUKOBEIC) KpecrouperHsie [TacnénoBere.

TpoCTHHK 10KHBII Apabunorncuc Tamns Kaprodens kryOHEHOCHBIH
bamOyk B31yThIit Penpka nukas benena oObIKHOBEHHAS
[Tpoco 0OBIKHOBEHHOE Kanycra nmekuHckas Tabak mymucTeIi
IIe1peii mon3y4uit [TacTymbs cymka
Puc npnuiickut

3ananmue 2.

Urto 0603HaueHo Ha pucyHke muppamu 1 — 6?Cpes Kakoro opraHa pacTeHHs MMOKa3aH Ha PUCYHKeE?
K kakoii rpymme npuHaIeKUT 3TO PACTCHHE?

OtBer: 1 - MexaHn4ecKasi TKaHb, 2 —MeXaHU4ecKas TKaHb, 3 —(ho3ma; 4 —kcuiema; 5 —mpoBoasuit
ny4ok; 6 —anuaepma. Cpe3 cTebmst OJHOI0IEHOTO PACTEHUS.
3amanue 3.
Kakwue u3 3Tux opraHu3mMoB OTHOCSATCS K INIOCKUM 4epBsimM? [Touemy?




OtBet: A —B3pOCIbIil 3XUHOKOKK, B —cpe3 huHHBI ObIubero menHs

3ananmue 4.

Kaxk ycrpoeno nepo ntui? Kakue Bubl nepbeB ObIBatoT?
Ortger: [lepo cocTout u3 crepkHg U 60poaoK. HIKHSIS yacTh CTEpKHS, MOTPYKEHHAS B KOXKY,
Ha3bIBAECTCSI OYMH. bOPOJKH pazmnyaroTcs 1o CBOEH CTPYKTYpE: )KECTKUE C OTXOAAIIMMU OT HUX
060poaKamMH BTOPOTO MOPs/IKA C KPIOUKaMU U MATKue 0e3 KproukoB. IlepBrie coeanHAACH,
00pa3yroT omnaxano. Bropsie GopMupyroT myxoByI0 TEMIOU30JIUPYIONIYIO TPOCIOnKy. [Tepbs
JENATCSA Ha MaXOBbI€, PYJIEBbIE, KOHTYPHBIE, TyXOBbIE U IyX. I[lepBbie ABa BUAA UMEIOT TOJICTHIN
CTEP’KEHb U J)KECTKOE OIaxaylo, KOHTYPHBIE UMEIOT ONaxaylo ¥ MyXOBYIO 4acTh. [lyxoBbie nMerOT
TOHKHI CTEpPKEHb M TOJILKO IyX0BbIe O0oponku. I1yx xapakTepusyercs KOpOTKUM CTEpKHEM, He
BBIXOJISAILUM 3a MPEJEIbl KOXKHU.

Bnok 2. BapuaHT 6.

3apaHue 5.

CKOJIBKO JIUTPOB CBSI3aHHOTO KHCJIOPOJa MPOXOAUT Yepe3 aopTy 3a 1 yac mpu yCJIOBHH, YTO BECh
TreMOTJIOOMH B JIETKUX TOJHOCTBIO HachimaeTcs kuciaopogom? (Ompun spurpouut coxepxkur 30
ITUKOTPaMMOB reMoryioonHa. MoJIeKy/IsSpHbIi Bec reMorioonna pasen 64,5 kunoganston) [Ipuseanre
pacderTsl.

OrtBert.

[Tpu kaXI0M COKpallIeHUHU cep/ra B aopTy BeiOpackiBaeTcst okonio 70 M kpoBu. [Ipu gactore
CEpJICYHBIX COKpaIeHui, papo 70,3a MUHYTY Yepe3 aopTy MPOXOIUT OKOJIO S J1 KPOBH, a 3a Jac
5*60 = 3001 xkpoBHu

B ogaoM MM3cozLep>KnTc;{ 5%10° SPUTPOIIUTOB, B 1 11 10° v, CrnenoBatenbHo, B 111 kpoBH
conepxures 30*10%2 * 5+10° *10° = 150r remorno6uua, uto pasro 150 / 64500 = 0,0023%0;1s1.
Kaxxnast Mosiekysa reMorsioOnHa CBS3bIBACT 4 MOJICKYIIbI KHCIOPOAA, 3HAYUT, 11 KPOBU MOXKET
ces3ath 0,00232*4=0,0092801¢ei1 krcnopo/a mpu MoJHOM HachlimeHHH. M3BecTHO, uyTo 1 MOJb raza
3aHUMAET PH HOPMATBHBIX ycIoBUAX 00beM 22,41. 0,00928vonsa * 22,41 = 0,2071. xucnmopoza B
OJTHOM JIUTpPE KPOBH. 3a uac uepe3 aopTy npouaér 0,207 * 300 = 62,3 kucnopona.

Jononuenue. B Borpoce pedys UAET 0 KPOBH, a HE TOJIBKO 00 dpUTporuTax. Eciu Bce spuTpoIruThI
(Bech TeMOTIIOOMH) HArpyKEHBI KUCIOPOJIOM, TO €Ille HEKOTOPOE KOJIMYECTBO KHCIOPOIa MOKET
HAXOJUTHCS B PACTBOPEHHOM COCTOSIHUHU. DTO KOJMYECTBO KUCIOPO/Ia HEBEIIMKO, HO €CITH OHO Oy/AeT
YIIOMHUHATHCS B OTBETAX, TO 3TO MPABUILHO.

3ananue 6.

Y 0IHOTO M3 BHIOB JKYKOB I[BET HAJKPBUIUN OMPEIeIseTCs JOKYCOM, COICPIKAIIMM TPHU aJlIess:

C (kopuYHeBbIe HAAKPbLLIb) > ¢ ¢ (cepble HANKPBLIbS) > ¢ (KEITbIe HAIKPBLIbA).

[Ipu wuccnenoBaHuU OOJIBIION TMOMYJANHMH OBLTH OOHapyXeHbl cienytomue dactotel: C = 0,4,
c9=0,4uc=0,2.

Ecnun nHacekombie OymyT CKpemuMBaThbCs CIy4ailHO, YeMmy OyneT paBHa dYacToTra oOcoOel ¢
KOPHYHEBBIMH, CEPHIMU U JKENTHIMU HAIKPBUIBSIMU B CIIEIYIOIIEM MTOKOJICHUN ?

Ecmu momynsmust cocrout u3z 16000xykoB, CKOIBKO OYIET )KYKOB KaXa0ro GeHOoTHna?

Pemenne: PaccMOTprM BO3MOYKHBIE T€HOTHITH M COOTBETCTBYIOMINE UM (DEHOTHIIBI.

CC-xopuunessle, C ¢ ¢ —kopuunessie, Cc —kopuuHesble, ¢ ¢ ¢ ¢ —cepsie, ¢ 9% —cepsle, cc —
Kénrere.

[TockoNbKY CKpeIMBAaHUS CITy4aiiHbl, B JOCTATOYHO OOJIBIION MOMYIISIIAN YaCTOTHI BCTPEYaEMOCTH
TOMO3UTOT OYIyT PaBHBI YACTOTE BCTPEYAEMOCTH aJUIEIIs, @ YACTOTHI BCTPEYAEMOCTH Ie€TePO3UTOT —
YIIBOCHHOMY TIPOHM3BEICHUH YaCTOT BCTPEYAEMOCTH ayieneil. PaccunTeiBaeM Bce BO3MOXKHBIE
KOMOWHAIIHH.



CC=0,# = 0,16;Cc 9 = 2*0,4*0,4 = 0,32; Cc = 2*0,4*0,2 = 0,1Bce KopHUHEBbIC =
0,16+0,32+0,16=0,64.

¢9%9=0,4°=0,16;c%=2*0,4*0,2 = 0,16Bce cepsiec = 0,16 + 0,16 = 0,32.

CC=0,2=0,04.

PaccuuThIBaeM Mo 3TUM Y4aCTOTaM KOJIHYECTBO KYKOB B MOIYJISIIUH:

Kopuunessie = 16000*0,64 = 1024@epsie = 10000%0,32 =5120KeénTsie = 16000*0,04 = 640.

3amanue 7.

Bruta ompeneneHa mocienoBaTeNbHOCTh HYKJICOTHAOB KOAHMpyrommed HUTH OakrepuansHoil JIHK
B HayaJie reHa 0enka, cocrosmiero n3 307 aMUHOKHUCIIOT:

TrATTAALITTATITTHATIHATTHATAITTHI THTATAAT THAT T TALIT THI THHATIITAT.

B pesynbpTaTe MyTanuu BeIIeICHHBIN U MOTYEPKHYTHINH OCTaTOK IIUTO3MHA OBLIT 3aMEHEH Ha TUMHUH.

Hcnonb3yst Tabnuily reHeTHYeCKOro Koja, OMpeeNuTe, Kak 3Ta MyTallus OTPa3UTCS Ha CBOMCTBAax
Oeka.

y 1] A r
YVV denunananna YIY cepun YAY Tupo3un YI'Y uucrenH
y YV denunananua YL cepun YAl Tupo3un YI'll uucrenn
YYA neiuun YA cepuH YAA crTon YI'A cron
YVI' neinun YII' cepun YAI' cron YI'T tpuntodpan
Yy neitnua Yy noponun HAY rucrugux 'Y aprunun
YL neduun I nposuH AL ructuaux II'll aprunun
4 IOYA gelinun XA 1ponuH IHAA  ruouH II'A cepun
OYI' neiiun oI’ mponun AT TIIUIAH IOI'T cepun
AYY wusoneunux AIlY Ttpeonun AAY acnaparux AT'Y aprunuH
A AYI uzonenu ALl TtpeoHuH AAII acnaparun AT'll aprunua
AYA wuzoneuux AIIA TtpeoHuH AAA  nu3uH AT'A aprunuH
AYI' MeTnoHMH ANI' TpeoHuH AAI'  nm3uH AI'T' aprunun
Iyy Bamun I'ly amanun I'AY acnaparu- ITY I'nunug
HOBas KHCJIOTa
ryi BaJIMH I'oll ananwn I'ALl acnaparu- ITH I'muowa
r HOBas KHCJIOTa
I'YA BaJINH I'lA amaduH I'AA rinyramu- ITA T'munun
Bas KMCJIOTA
ryr BaJINH I'al’ amaaun I'AI' rnyramu- I'TT' raunuH
HOBas KHCJIOTa

Pemenue Tak kak yka3zaHa MOCJI€I0BAaTEILHOCTh KOAUPYIONIEH HUTH, OHA OyAET COBIAIaTh C
noclneaoBarenbHOCThI0 nH(opmannonHoi PHK, 3a uckmouenue toro, uro T 3amensiercs Ha Y.
YITAYVAALYTAVITYHATITHATHAVAITYHI'YUTIATAATYHAITYAUT'YHITHAYLIVAT.
Tak kak cuHTe3 OeJka HAYMHACTCS ¢ MHUIMATOpHOTro KojoHa AV, a mpuBeneHO HAYalo ey,
UIIIEM MEePBbI HHUIIMATOPHBINA KOJOH, a MOCJIEI0BATEIbHOCTD M10C/Ie HETO pa30rMBaeM Ha TPUILIETHI.
YIAVVYAALYD AVE I'VII AT AT AYA ITY LOI'Y HI'A TAA TV AIT VAL IT'VI I'TI
AVII VAT.
N3menEéHHOE B pe3ynbTaTe MyTallud OCHOBAaHUE HAXOAMUTCA B IIATOM KoJloHE. B pesynbpraTte konon LIT'A
npeBpaimiaercs B KogoH YI'A. DTo TepMUHUPYIONUN KOJIOH, CIIEIOBATEIHHO CHHTE3 MYTaHTHOTO OelKa
pepBETCS HAa 3TOM MECTE U BMECTO OeIKa MOIYUIHUTCS MATHUICHHBIH nentua. TakuM oOpazom
pe3ylnbTaToM MyTaluu OyeT NCUe3HOBEHHE JAaHHOTO OerKa.

Bnok 3. BapuaHT 4.
3apaHue 8.



VYropouieHHass cxema MUIIEBOW I[N, BBEPXY KOTOPOW HAXOAWTCS OYypbld MeEABENb, BBITJISIIUT
CJIETYIOINUM 00pa3oM:

(UTOIIAHKTOH — 300TUIAHKTOH — MeJKasi pbi0a — JI0COCh — OYpBIi Me/IBE b,

pacTeHHs] — JTUYMHKH HACEKOMBIX — OYpPBIH MEJIBEIb;

pacTeHusi — OypbIif MEBEIb.

[Ipu sTomM Hamo mcxomuth u3 Toro, uro 20% panuona Oyporo meaBeasi cocTaBisieT prida, 65%
pactennst u 15% —nuunHKky HaceKoMbIX. CyMMapHBIN CYTOYHBIN paliioH Oyporo MEABEAsl COCTABIISET
13000xkxan.

Paccuuraiite mioniaab, HEOOXOAMMYIO ISl 00E€CIICUCHHS CYTOYHBIX dHEpro3arpar Oyporo MeaBes,
UCXOIS W3 TMPEANOIOKCHHUS, YTO TIOCTYIUICHUE COJHEYHOH HHEPruu K aBTOTPO(HOMY YPOBHIO
HKOCUCTEMBI 3a IeHb cocTaisieT 400kan Ha KBaApaTHbBIN CAaHTUMETD.

B npomnecce dpoTtocuntesa aBrorpodamu ycBanBarotcs 1% coaHEUHOM SHEPTHH, a C OJTHOTO
TPO(UUECKOT0 YpOBHs Ha CIEAYIOIIMNA YPOBEHB COTTIACHO MpaBmily JInHiemana nepeaaercs
okosio 10%»sueprun. PaccunThiBaeM miomanb CaeyronmM o0pa3oM:

1. 13000.2x10x10x10x10x100 = 26010’ kkan 260&10°74000= 650000m° —
pBIOHAS TIETIb.

2. 1300(:0.65%10x100 = 8.4510° kkan 8.4%10°/4000= 2112.5u° —
L[EeTIb PACTEHUH.

3. 1300(:0.15%10x10x100 = 19.51° kkan 19.510°/4000 = 48754 —

1ENb JTMYNHOK.
4. 650000m° + 2112.5v° + 4875m° = 656987.5v" = 65.69875ra = 65.7ra — oTBeT.
B HeKoTOpBIX ydeOHUKAX YKa3bIBACTCS, YTO OT MIEPBUYHBIX KOHCYMEHTOB KO BTOPHYHBIM
nepexoaut 20%sueprun. B 3ToM ciaydae nepBasi U TpEThs LeNb 1AAYT BETHUYUHBI IUTOMAAN B 2
pasa menbime: 325000u 2437v% a cymmapHas HeoOxoaumas Tiomanas oyaet papaa 329550

2 N .
M°, umu 32,96G-a. Takoli OTBET Tak)Ke HAJIO 3aCUUTHIBATH KaK MTPABIIIBHEIH.

3apatue 9.

B nemectkax omHOrO W3 BHIOB pPACTCHHUN OOHApY)KCHbI BelIeCTBA (IMIMEHTHI), KOTOPBIC
oOycianuBatoT mypnypHbiid (P), kpacubiii (R), x&nteiii (Y) u cunuit (B) user. Ilpu stom 3a
o0Opa3oBaHHe MypHIypHOro MUTMEHTa OTBEYaeT reH P, y KOTOporo ectb MyTaHTHBIN ajuienb P. Pactenus
C TEHOTUIIOM PP HE MOTYT CHUHTE3UpPOBaTh IypPIYypPHBIM MUIMEHT. Y TOTO K€ pacTeHMsl €cTb reH R,
OTBEYAIOIINI 3a CHHTE3 KPACHOro MUIrMeHTa (M COOTBETCTBYIOUIMM MYTAaHTHBIA ayuienasb r); reH Y,
OTBEYAIOIIUIT 32 00pa3oBaHME KEJITOro MUTMeHTa (C MyTaHTHBIM ajuieneM Y); reH B, orBedaromuii 3a
CHHTE3 CHHEro muUrMeHTa (C MyTaHTHBIM atenieM D). Bce TeHbl HacieqyroTCsi HE3aBHCHMO.
Ob6pa3zoBanue OecriBeTHoro BemectBa W, M3 KOTOpOTO B pe3yibTare IOCIEAOBATENBHBIX CTaaAuN
OnocuHTe3a 00pa3yloTCs BCe IMepeurciIeHHbIe MUTMEHTHI, KoHTponupyercs reHoMm W. Hipke naHbl
pe3yabTaThl CKPEIIUBAHUN MEXAY PACTCHUSMHU C Pa3IUYHOU OKPACKOU JIENIECTKOB.

Pe3ynbTaThl CcKpemyMBaHWii, B KOTOPBIX YYacCTBOBAJIM OJHHU W T€ K€ JIMHUU pacTeHuu. Ywucio
MYTAHTHBIX aJuIeIed y KaXI0ro U3 pOAUTENIE MUHUMAJIBHO.

®eHoTUNDI MepBoe
. Bropoe nokonenue (F2)

poautenen nokoneHue (F1)
benbie X [Typrmypnasie | Bee cunue 9 cunue : 4 6enpie | 3MypIypHBIS
bensie X KpacHble Bce kpacHble 3 kpacHsble : 1 6emble
benbie X XKéntrie Bce kpachbie 9 kpacHble : 4 6enble : 3 KENThIC
benbie X Cunue Bce cunue 3 cunue : 1 6enbie
[TyprypHabIie X Bce duonerosie | 27 ¢puonieroBbie : 9 kpacHble | 9 MypIypHO-KPAaCcHBIC :
Kpachble 9 cunue : 4 6enbie: 3 MyprIypHbIE | 3 KpacHbIE
[Typnypubie % Bce duonerossie | TerparnbpuaHoe paciierieHue CO BCEMH BO3MOKHBIMU




Kéntoie COYETAaHHUSIMU T€HOTUIIOB ¥ (JEHOTHUIIOB

Ilypnypubie X Cunue | Bece cunue 3 cunue : 1 nyprnypHsle

Kpacupie X Kénteie | Bce kpacHbie 3 kpacHble . 1xénThie

Kpacnblie X Cunue Bce ¢uonerossie | 9 puonerorie : 3 kpacusle : 3 cunue : 1 Genbie

Kénteie x Cunue Bce duonerossie | 27 puonerosrie . 136enbie: 9 kpacHsle | 9 cunme !
3 cuHue : 3 KENThIC

A. TIpeiokuTe YCIOBHYIO OMOXMMHYECKYIO CXeMy OMOCHHTE3a MUTMEHTOB, €CJIM W3BECTHO, YTO
NP HAJIWYUUA ajulelsd JUKOr0 TUMA IPEALIECTBYIOIIEE BEIIECTBO IMOJMHOCTBIO IIEPEXOIUT B
HOCJICAYIONIUE MPOAYKTHI (T.€. MPOMEKYTOUHBIC OKpAIICHHbBIC COSIMHEHHs He HakaruBatoTcs!). CBoio
cxeMmy O0OCHYITE TeHETHYECKH.

B. Kakumu reHoTunamu 001a1a10T POTUTENN B KOKIOM M3 MPUBEAEHHBIX HUXKE CKPCITUBAHMIA?

B. IIpemioxkute Takie reHOTUIIBI POIUTEIBCKOM Maphbl pacTEHHIA ¢ OCIBIMU JICTIECTKAMH, Y KOTOPBIX
B TMIEPBOM MMOKOJICHUH BCE MOTOMKH OyIyT CHHUMH. [IpeicKakuTe pacilerieHiue BO BTOPOM MOKOJICHHH.

Pemenne.

rtan 1. CocTaBjieHue JUHEHHO MOJEJIH.

Jlnis HavaJia peICTaBUM HEKOTOPBIC BAPUAHTHI IIETTOYKHY TPEBPAICHUN BEIIECTB IPYT B Apyra.
Hamnpumep, u3 npeamectseHnrnka W cHavaia CHHTE3UPYETCsl MUTMEHT V, a 3aTeM M3 Hero —
nurMeHT U (TUHEHAs TOCIIe0BaTeIbHOCTS).

red W reH V rea U

Eciu Bce reHsl OyayT npeicTaBICHbl JOMHUHAHTHBIMU ((DYHKIIMOHATLHBIME) aJUICIIAMH,
JIeTIeCTKU TpUoOpeTyT okpacky U (MIpoMekyTOYHOE BEHIECTBO V MO YCIOBHIO HE
HakaruinBaeTcs). ['eHoTun pactenwuii ¢ okpackoit U Oyaet cinemyromum: WW VV UU.

YroOBI J1enecTKH OCTaIuCh OenbiMu, BemecTBo W He JOKHO MPEBPATUTHCSA HU B OJTHO U3
MOCJIEIYIONUX BEIIECTB. DTO MOXKET OBITh TOJIBKO B TOM ClIydae, €Ciii IT'eH V MmpeacTaBieH
pELIECCUBHBIM MYTaHTHBIM ajuiesieM V. KakuMu ajiensiMu JOJDKHBI ObITh NpecTaBieHbl reHbl W
u U?Ilo ycnoButo YUncino MyTaHTHBIX ajuleel y KaX10To U3 poauTeIe MUHUMAaIbHO. DTO
03HAYAET, YTO OCTAJIBHBIC T€HBI IIPEICTABICHBI JOMUHAHTHBIMU AJICIISIMH.

Takum o6pa3om, renotun 6enbix pacrennid WW w UU.

WW uu
W ;}/»v — U

UYrtoOb1 pacTeHus 0bsaaanu okpackoit V, BemecTBo V He JODKHO IpeBpamarbes B BemecTBo U.
DTO BO3MOXKHO TOJBKO TipH renotune VWW VV uu.

WW \VAY/ uu



Teneps paccMOTpHUM, KaK JOJDKHBI BECTH ¢e0sI MPU3HAKH MTPH CKPEIUBAHMX B PA3HBIX

BapHaHTaXx.

P: WW w UU (Bensie) x WW VV UU (Oxpacka U)
F1: WW Vv UU (Okpacka U)
Fo: WW VV UU (Oxkpacka U) + 2WW Vv UU (Oxpacka U) + WW w UU (bessie)
1o (heHOTUIaM — KJIACCUYECKOE MOHOTHOPHUIHOE CKPEIIBaHHE.

3 ¢ okpackoii U : 1 6emnbie.

P: WW VV uu (Okpacka V) x WW VV UU (Oxkpacka U)
Fi: WW VV Uu (Oxkpacka U)
Fo: WW VV UU (Oxkpacka U) + 2WW VV Uu (Okpacka U) + WW VV uu (Oxpacka V)
1o (heHOTUIaM — KJIACCHYECKOE MOHOTHOPHUIHOE CKPEIIBaHHE.

3 ¢ okpackoii U : 1 ¢ okpackoii V.

3aMeTHM, 4TO JJOMUHUPOBATH OyIeT OKpacka, 00yCIOBICHHAS TEM BEIIECTBOM, KOTOPOE CTOWT B
KOHIIE OMOXMMHUYECKON [IEIOYKH.

P: WW w UU (Beneie) X WW VV uu (Okpacka V)
F1: WW Vv Uu (Oxpacka U!)
Fo: OWW V- U- (Oxkpacka U) : 3WW w U- (benbie) : 3SWW V- uu (Okpacka V) :

1 WW w uu (Bemnsre).
[Momy4yrioch THIMMYHOE PACIICIUICHUE KaK MPU TUTUOPUIHOM CKpeluBaHuu. EquHCTBCHHAS
HONpaBKa — OeJIbIMU OKa3aJIUCh TAKXKe U TBOWHBIC TOMO3HUTOTHI W UU.

TakxuMm oOpa3om, eciiu Mbl UMEEM JEJI0 C TPOMEXYTOUYHBIM MPOAYKTOM OMOCHHTE3a, TO MPU
CKpEIIUBAaHUH OENBIX PACTEHUN C OKPAIICHHBIMU OKpPACKa B TIEPBOM MOKOJICHUH HE COBIATACT C
OKpacKOW HU OJTHOTO W3 poAuTeNieid. Bo BTOpoM mokojeHnn OyaeT paciieryieHue 1o AByM
reHam. Y TTOTOMKOB F, MPUCYTCTBYIOT BCE OKPACKU, KOTOPBIC HAOIIOIATKICh Y POIUTENCH U
MEPBOrO MOKOJIEHUSI THOPUIOB.

Irtan 2. [IoucK cOOTBETCTBHSA Pe3yJbTATOB CKPEIMBAHUSA JUHEHHON Mo/IeJIN.
Teneps HaiiiéM BCe BapHAHThI CKPEIIMBAHUS U3 TAOJIHUIIBI, KOTOPBIE MOAXOIAT MO TMHEHHYIO
MoJenb OuocuHTe3a. CHavasla MpoaHaIU3UpyeM BCe Cl1ydal MOHOTHOPUIHOTO CKpPEIUBaHUS.

DEeHOTHITBI [TepBoe Bropoe nokonenue (F)
ponuTenei nokosienue (Fp)
benbie x [Typrypasie | Bee cunune 9 cunue : 4 6enpie . 3MypIypHBIC

benbie x KpacHbie

Bce kpachbie

3 kpacHble . 1 6emnbie

benrsie x XXéntrie

Bce kpacHble

9 xpacHble : 4 6enbie | 3 KENTHIE

Bbenrie x Cunune

Bce cunue

3 cunue : 1 6emnble

ITIypnypHsbie X

Bce ¢uonerossie

27 ¢puonetoBeie : 9 kpacHble | 9 mypmypHO-KpacHbIe © 9

KpacHbie cunue . 4 6enpie. 3 myprypHbIe | 3 KpaCHbIC
ITIypnypHsbie X Bce ¢uonerossie | TerparubpuaHoe pacuienieHue co BCeMH BO3MOKHBIMU
Kénteie COYETAaHUSIMU F€HOTHIIOB U (DEHOTUIIOB

[lypnypubie x Cunue

Bce cunne

3 cunue : 1 nypnypHble

Kpachbie X XKéntbie

Bce kpacHble

3 kpacHble : 1xénteie

Kpacueie X Cunue

Bce guonerosbie

9 ¢uonerorie . 3kpacHbIe : 3 cuHue . 1 Oenbie

Kénreie X Cunue

Bce ¢uonerossie

27 ¢puonetoseie . 130enbie: 9 kpacHsle : 9 cunue : 3
cuHue : 3KENThIe




N3 ycnoBust (W —npe/iieCTBEHHUK BCEX MUTMEHTOB) U U3 MIPECTABICHHBIX JaHHBIX
CKpEIIUBaHMs CIICYET, YTO KPAaCHBIM MUTMEHT TosrydaeTcs 1 u3 Bemectsa W, u u3 Bemecta Y

(xEnThIC).

read W

ren Y

red R

—_— W —p Y —p R

B nemouke 6uocuHTe3a nepea CHHUM TUTMeHTOM B Takke mpucyTcTByeT Bemecto P

(mypmypubie) u W.

read W

ren P

ren B

—_— W —p P —p B

Teneps HaiiéM Bce BapUAHTHI AUTHOPUIHBIX CKPEIIMBAHHIA, B KOTOPHIX 1) HOBas OKpacka He
HOSIBIISIETCS U 2) cooTHOIeHHEe (heHOTUroB 9 : 4 : 3.

DEHOTHITBI ITepBoe Bropoe nokonenue (F)
ponuTenei nokosrenue (F7)
benrsie x [lyprypusle | Bee cunme 9 cunme : 4 6enple : 3 mypIypHBIE

benpie x KpacHele

Bce kpacHble

3 kpacHsbie : 1 Genbie

Bbemnrie % Kéntpie

Bce kpacHble

9 kpacHsbie : 4 6enble : 3 kENTHIC

benpie X Cunne

Bce cunne

3 cunue : 1 0emnbie

[Typnypabie X

Bce guonerorie

27 puoneroselie . 9kpacHbIe | 9 mypnypHO-KpacHbIe : 9

KpacHsle cuHue . 4 6enpie: 3 MyprnypHbIe | 3 KpacHbIE
[Typnypabie X Bce duonerosbie | Terparnbpumnoe pacuienieHue CO BCEMH BO3MOXHBIMH
Kénteie COYETAaHUSIMH T€HOTHUIIOB M (DEHOTUTIOB

[lypnypubie x Cunue

Bce cunne

3 cunue : 1 nypnypHble

Kpacneie x XKénteie

Bce kpachbie

3 kpacHble . 1xénThie

Kpacueie X Cunue

Bce ¢uoneroBsie

9 puonerosslie : 3kpacHble : 3 cunue : 1 0enble

Kéntrele X Cunue

Bce guonerorie

27 duoneroseie : 136enpie: 9 kpacHsbie | 9 cunue © 3
cuHue . 3KENThIe

DTHM YCIIOBHSM YIOBJICTBOPSIOT TOJIBKO ckpeniBanus (benbie X [Typnypusie) u (benbie %
JXKeénTeie), KOTOpBIC eIE pa3 MOATBEPKIAIOT, uTO BemiecTBO W SIBIISETCS MPEAIIECTBEHHUKOM
KaK JUIs MypILypHOTO, TaK M JUIf KENTOro nurmMenta. O6a 3TH MUITMEHTa — IPOMEXYTOUHBIE
MIPOJIYKTHI B OMOCHUHTE3E.

Ortan 3. CocTraBjieHre MOJe/M PAa3BUJIKHU MyTell OMOCHHTe3A.

B HEKOTOPBIX CKpEUIMBaHUAX BO3ZHUKAET OKpacKa, KOTOPOil He ObLIO HU Yy OJTHOU U3
poautensckux ¢popM. B yacTHOCTH, B IEPBOM M BTOPOM IOKOJIEHUHU MPUCYTCTBYIOT PACTEHUS C
(10IETOBBIMY JIeTIECTKAMU. JIOTHYHO MPENOI0KHUTh, YTO TAKYIO OKPACKY MOXKET 1aBaTh
COYETaHHUE MUTMEHTOB.

Hanpumep:

(bHONeTOBBIN = KpaCHBIN + CHHUN
IIypILyPHO-KPACHBIN = KPAaCHBIN + IIypILypHBIN

[TurMeHTBI MOTYT COYETATHCS TOJIBKO B OZHOM CIIydae — €CIM OHU IIPUHAUICKAT PA3HBIM
eroyKaM OMOCHHTE3a (IO YCIOBHIO TIPOMEXKYTOUHBIE TPOAYKTHI HE HAaKaIUTUBArOTCs!).




OTO0 03HAYAET, YTO B IyTH OMOCHHTE3a €CTh PA3BETBICHHUE. U3 OJJTHOTO M TOTO K€ UCXOIHOTO
BEILIECTBA MOXKET MOIYYUTHCS HE OJIUH, @ HECKOJIBKO IPOIYKTOB.

PaccMoTpuM npocTeiiiyto pa3BuiKy, KOT1a U3 OJHOTO NPEAIIECTBEHHUKA MOKET
CHUHTE3MPOBATHCS JIBA BEILECTBA.

uu \AY

Y4

Z

Ecnu Bce reHbl pecTaBieHbl JOMUHAHTHBIME ((DYHKIIMOHAIBHBIMHU) JUICNISIMHU, TO BOBHUKACT
coueranue 1BeToB V u Z. Teneps, 4ToOBI MONYIHTH OKpacKy U, He0OX01uMO npepBaTh HE OAHY,
a IBe OMOXMMHUYECKUE peakiuu. ITO BO3MOXHO mipu reHoturne UU w zz

X —a U 4V

77

Z

[Ipeamnonoxum, 4TO MBI CKpenuBaeM pacteHus ¢ okpackamu U n X:

P: uu VV ZZ (okpacka X) x UU w zz (okpacka U)

F1: Uu Vv Zz (okpacka V + Z)

T. e. B mepBOM MOKOJICHUH OYJET MPOUCXOAUTh aKTUBAIIMsI 000X BETBei OnocuHTe3a!

F, mact noBosibHO MHOTO coueranuii ayutenei: 27 U-V-Z : 9uu V-Z- : 9U-wZ-: 9U-V-zz:
3uuV-zz: 3uuwZ- : 3U-wzz : 1 uuwzz. Camslii 601b1I0H KIACC TOTOMKOB —3TO CO
CMEIIaHHOI OKpacKoi, XapaKTEePHOH 11 KOHEUHBIX NMPOJYKTOB B 00E€UX LENOYKaX OMOCHHTE3A.
Eciu aHaIM3upyIOTCS NPEANICCTBCHHUK M TPOIYKT, KOTOPhIC OKA3aIUCh B OHOM 1ernouke (Kak
BemectBa X u U), To Bce TOMO3UTOTHI UU OynyT nMeTh okpacky X. Takux okaxercs 9 uu V-Z- +
3uuV-zz+ 3uuwZ- + 1 uuwzz = 16,. ¢., 25%0T 06111ero yncia motoMkoB (pakTuuecku 3
[mpounx] : 1 [okpacka X]), 4To MbI BUIENH, 00CYKIasi TUHCHHYIO MTOCIEI0BaTeIbHOCTE. Eciin
e OTHOIICHUS (IPEANIECTBEHHUK — MPOIYKT) MEXKIY 00CYKIaeMbIMH BEIIIECTBAMH HET, TO
KapTUHA PACIICTIIICHHS MOXKET 0Ka3aTbcs 0oJiee CIOKHOM.

Jrtan 4. Ilonck coOTBETCTBHS Pe3y/JIbTATOB CKPEIMBAHUS PA3BEeTBJIEHHOM MOJEJIN.

DCHOTHUIIBI [epBoe Bropoe nokonenue (F,)

poauTeNnci nokosienue (Fp)

benpie x [lypnypusie | Bece cunue 9 cunue : 4 6enble : 3 myprypHbIe

benbie X KpacHbie Bce kpacHbie 3 kpacHble . 1 6emnbie

benpie x XKéntole Bce xpacHble 9 kpacHsie : 4 6emnble : 3 KENThIC

bensie X Cunue Bce cunue 3 cunue : 1 6enble

[lypnypablie x Bce ¢uonerossie | 27 ¢puonerossie . 9kpacHble : 9 myprypHO-KpacHbIe 9
KpacHbie cunue . 4 6enpie. 3 myprypHbIe | 3 KpaCHBIC
[Typnypabie X Bce duoneroseie | Terparubpumnoe pacuienieHue CO BCEMH BO3MOXHBIMH
XKénteie COYETAaHUSIMH F€HOTHUIIOB M (DEHOTUIIOB

[Typmypusie X Cunue | Bce cunue 3 cunue . 1 myprypHbIe




Kpacubie X XKénteie | Bce kpacHbie 3 kpacHble : 1xénThie

Kpacueie X Cunue Bce ¢uonerossie | 9 puonerosie : 3kpacusle : 3 cunue : 1 6enble

Kénteie X Cunue Bce duoneroseie | 27 puoneroseie : 1306enbie: 9 kpacHsbie : 9 cunue : 3
cuHue . 3KENThIC

PesynbTatsl ckpelmBaHus IBHO CBUAETEILCTBYIOT O pa3Bwikax. [Ipu aToM oTHOIIEHNE
(mpenmecTBeHHUK — MPOIYKT), CY.IS [0 PACIICIUICHHIO, He HAOMI0AaeTCsl HU B OJJTHOM M3
TPUTHOPHUIIHBIX CIy4aeB. Mexay MypIypHbIM M KPaCHBIM IIUTMEHTOM, MO-BUANMOMY, €CTh
pa3BUIIKa, HO HU OJIMH U3 HUX HE MOKET paclieHUBaThCs KaK MPeaIIeCTBEHHUK apyroro. To xe
MOJKHO CKa3aTh ¥ O APYyroi nape BemecTts: Y u B.

Tenepb MbI MO’KEM COCTABUTH TOJIHYIO CXEMY OMOXUMHYECKUX MTPEBPAILCHHH.

ren W ren P ren B
reH Y
red R
# R

Iran 5.'eHOTHIIBI POAUTEILCKUX PACTEHMI
I/ICXO,Z[}I U3 YCJIOBUA 3a1a4H, TCHOTHUIILI HY?KHO COCTABUTH TaK, I-ITO6I:I YHUCJIO MYTAaHTHBIX
ansenei OblJI0 MUHUMATbHBIM.

YToOBI JIenecTKH OcTaBaIuCh OenbiMu, BemecTBo W He TOKHO TpeBpaTUThCs HU B Y, HU B P.
I'enorun 6enbix pacrenumii: WW yy pp RR BB.

Uto06b1 00pa3oBasics TOMBKO KENTHIM MUTMEHT, TeH Y JJOJKCH OBITh MIPEICTABICH JOMHUHAHTHBIM
ayutenieM. Ho sKEnThIii MUTMEHT HE JOJDKEH MPEBPAIIaThCs B KpaCHBIN. Takke He TOJDKHO OBITh
IypPIIypPHOI'O IIMTMEHTA.

I'enotun xéarbix pacrennii: WW YY pp rr BB.

YtoOs1 00pa3oBasICs TOIBKO MYPITYPHBIA MUTMEHT, BEMECTBO P HE JOIKHO MpeBpaTUThCS B B.
I'en P momxken ObITh peCcTaBiIeH JOMUHAHTHBIM aisieneM. JKEnrtas BeTBb OMOCHHTE3a TaKXkKe HE
JI0JDKHA paboTaTh.

I'enorun mypnypusix pacrennii: WW yy PP RR bb.

UtoOb! nenecTky ObUIM CHHUMH, Bce pepMeHTHI B ienouke Mexxay W u B nomknel paborats, a
KEnTas BETBb OMOCUHTE3a TaK)Ke HE JIOJDKHA paboTaTh.

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

Paccyxnast aHaJIOTHYHO, MOXHO MPETIOKHUTD

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

rtam 6.




Tenepb HyXHO 1TO100PaTh apy TEHOTHUIIOB POJUTENBCKUX PACTEHHH ¢ OEIBIMH JIeTIECTKaMH, Y
KOTOPBIX BCE MOTOMKH MEPBOTO MOKOJIEHUS Oy1yT CHHUMH.

Jnist moy4eHust CMHel OKpacku HeoOXoaumbl ayutenu P u R, HO ®ENTHIN MUTMEHT He JOJKEH
00pazoBarhcsl.

TakuMm ycnoBusim ynosinerBopsieT reHotun W- yy P- B-rr.

OnHoro u3 poautenei ¢ OeTbIMU JIETIECTKAMH JIETKO MPEI0kKUTh. Jl0oCTaTOYHO TTpepBaTh
6uocunres mexay W u P.

WW yy pp BB rr

Y BTOpPOTO poIUTENs JOJDKEH MPUCYTCTBOBATh aiuienb P (MHaue y moTOMKOB He OyneT
CHHTE3MPOBATLCS IMyPIYPHBIi, a U3 HET0 — cuHUi murMenT). Ho, B TO ke Bpems, JemecTku
JIOJKHBI OCTaThCst OenbiMu! DTO BO3MOKHO B TOM CIIy4ae, €CIH HE CHHTE3UPYETCS UCXOIHOE
BerectBo W (jiemecTku Takke OyayT OelbIMU — Bellb HA OJIMH M3 MUTMEHTOB HE MOYKET
obpasoBathcst 6e3 W).

ww yyPP BB rr

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

F1: Ww yy Pp BB rr (Cunue)

Fo: 9W-yy P- BB rr (Cunme) : 3ww yy P- BB rr (bensie) : 3W- yy pp BB rr (bernsre) :
1 wwyy pp BB rr (benbie)

Uroro: 9 cunue : 7 6emnbie/



