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BBEJIEHUE

I'enertuka — Hayka O HACIEICTBEHHOCTU M M3MEHYMBOCTU OpIaHU3-
MOB, MPHU3BAHHAS PACKPBITH 3aKOHBI: 1) HACIEACTBEHHOCTH M M3MEHYMBOCTH
IIPH BOCIIPOU3BEICHNH JKUBOTO I10 ITOKOJICHUAM; 2) NEHCTBUS TEeHETHICCKAX
MIPOTpaMM TPHU WHAWBHAYATEHOM Pa3BUTHU 0cO0eH; 3) HACIIEACTBEHHOCTH U
M3MEHYMBOCTH B MPOLIECCaX IBONIONNU; 4) YIIPABICHUS! HACIEICTBEHHOCTHIO
1 M3MEHYHMBOCTBIO OpraHu3MOB. OOBEKTaMH TC€HETHKH SIBJITIOTCS OpPTaHN3-
MBI, HaXOZSIIMECS Ha BCEX CTYIEHSX SBOJIFOLIMOHHOTO Pa3BUTHUS: BUPYCHL,
OakTepuu, paCTeHUs, )KUBOTHBIC U YCIIOBCK.

HacaencrBennocrs (uem. Vererbung; aunri. inheritance) - coiicTBo
OpPraHM3MOB TIepelaBaTh MpY Pa3MHOKEHUH CBOH TIPU3HAKH M OCOOECHHOCTH
MOTOMCTBY. bnaromapsi HaCIeJACTBEHHOCTU MEXAY IMOKOJCHUSIMH OpraHu3-
MOB CO3/1a€TCsl MaTepHraibHas U QYHKIIMOHATIBHAS NPEeMCMEEHHOCb.

B npenmer reHeTuku, HapsAIy C SIBICHHEM HACIEICTBEHHOCTH, BXOIUT
U3y4eHUE U3MeHYUBOCcTH. OHa 3aKII0YaETCsl B U3MECHEHUU F€HOB M UX KOM-
OMHHMPOBAHUY, A TaK K€ U3MEHEHUU MX TPOSIBICHUS B MPOIIECCEe MHIUBUIY-
aJTHHOTO Pa3BUTHS OPTAHU3MOB.

CoBpeMeHHasl TEHETUKA BEIET U3yYEHHE HACIIEACTBEHHOCTH U U3MEH-
YUBOCTH Ha Pa3HBIX YPOBHIX OpTaHU3AINH KUBOW MAaTEPHH: MOJICKYIISIPHOM,
XPOMOCOMHOM, KJIETOYHOM, OPTaHM3MEHHOM W TIOMYJISIIMOHHOM. MeETobI
WCCIIEIOBAaHUS B TEHETHWKE Pa3IMYHbI U CHEeNU(UIHBI, OHAKO TJIABHBIM U3
HUX SIBJSIETCS reHeTHYeckMii aHaau3. C MOMOIIbIO 3TOr0 METOJA UCCIENy-
€TCs KQUeCTBEHHBIM M KOJIMYECTBEHHBINA cOcTaB reHoTuna. OCHOBHBIM METO-
JIOM T€HETUYECKOI'0 aHaju3a SBISIETCS TMOPHIOIOTHYECKMii METOM, KOTO-
PBIN MO3BOJISIET AaHATU3UPOBATH HACIIEOBAHUE CBOMCTB U MPU3HAKOB Opra-
HU3MOB B psiy mokojieHuH. OH BKJIIOYAeT B ce0sl 2IEMEHTHl MaTeMaTu4e-
CKOM CTATUCTMKM. B reHeTnueckuil aHamm3 BXOIAT U JAPYTrU€ METOMAbL: LH-
TOTEHETUYECKUH, OMOXUMHYECKHH, OHO(DU3NIECKUH, IUTOJIOTUIECKUH,
PEHTI€HOJIOTUYECKUM, [TMTOXUMUYECKHH, a TaK K€ METOJIbl XPOMOCOMHOM U
TE€HETUYECKON NHIKEHEPHH.

I'eneTrika pa3BuBaeTCs HE TOJNBKO KakK 4acTh OOIIEH CUCTEMBI €CTECTBO-
3HAHUA, HO U BO B3aMMO3aBUCUMOCTH C MPAaKTUYECKOM cenekiuen. Mcmonb-
30BaHUE TEHETUIECKUX METOJOB ITO3BOJIMIIO MEPEBECTH CEJICKITUIO Ha Kade-
CTBEHHO HOBBIM YPOBEHb, MO3BOJIIOLIUI IEICHANIPABICHHO YIPABISATh
HACJIEICTBEHHOCTbIO U U3MEHYMUBOCTBIO. [10JI0KEHUSI T€HETUKU O TUCKPET-
HOU MPHPOJIE HACIACACTBEHHOCTH, YUCHHE O MYyTalMAX MU MOTU(PHUKALUAK,
TIOHSATHS O TEHOTHUIIE B (DEHOTHITE, TOMHUHAHTHOCTH U PEIIECCUBHOCTH, TOMO —
U TETEPO3UTOTHOCTH, 3aKOHBI HACJIEOBaHUS, TPAHCIPECCUHM U HOBOOOPa30-
BaHUS TIPHU THOPUAN3ANWHY, TIPUPOJa HHOPUIUHTA U T€TEPO3NCa, TTOHUITION-
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JUsl, OTAAJICHHAS THOpUM3aIs, TCHHAS WHXCHEPHUS 3TO OCHOBA COBPEMEH-
HOM CEJICKITMOHHO-CEMEHOBOAYCCKON paboThl. ['eHeTHKA SIBIIIETCS TCOPETH-
yecKuM 0a3ncOoM CEeNEKIMH, CEMEHOBOCTBA, PACTEHUEBOICTBA, TNIEMEHHOTO
Jiena, pa3BeIeHHs )KUBOTHBIX.

CoBpemeHHbIE TPeOOBaHUS BBICIIECH IITKOJBI MIPEIBIBISIOT BAXKHOE 3HA-
YeHrWe WHTEHCU(HUKAINK YIeOHOTO MpOIecca, OCHOBOW KOTOPOTO SIBIISETCS
CO3JIaHKe IEKTPOHHOMN yueOHOM 0a3bl. DTO MO3BOJUT Pa3BUBAThH TUCTAHITH-
OHHYIO (QOpMy OOYYEHHS, COBEpIICHCTBOBATH IIPOIECC CaMOCTOATEIFHON
paboThI CTYAEHTOB, OOJIETYUT KOHTPOJb 33 TEKYIIEH YCIIE€BaeMOCTBHIO CTY-
JeHTOB. [IpakTHKyM BKIIIOUaeT aBTOPCKYIO 0a3y pasHOOOpasHBIX 1O (opme
WCITOJIHEHMSI M CIIOKHOCTH TeCcTOBBIX 3amanuii, 50-100 TecToB mo Kaxmoi
TeMe U 20-25 npakTUYeCKUX 3a1a4 AJ1sl OPraHu3alld TEKYILIEro U UTOrOBOIO
KOHTPOJISL 3HAaHUM.

OO0pa3en 0 BHINOJHEHUIO 32JaHUI B TECTOBOI1 (hopMe U 3a1a4
Bce oTBersl 3ammMChIBAIOTCS Ha OTAEIBHOM JIMCTE, IZIE€ YKA3bIBAE€TCS
®.1.0. crynenTa, Ne rpynmsl, Tema, No KOHTPOJIMPYIOIIETo 3a/JaHus

1. 3apanus 3axpbITOii (OpPMBI
Banremy BHUMaHUIO Tpe/IaratoTcst 331aHusl, B KOTOPBIX MOTYT OBITH

OJIVIH, JIBa, TPU U OOJIbIIIEE YHCIIO TIPABHIIBHBIX OTBETOB. BrInuiuTe HOMepa
BEPHBIX OTBETOB.
1. Hocutenn HacnenCcTBEHHOCTH - XPOMOCOMBI OOJIQIAlOT CIIEAYIOLIMMHU
CBOlMCTBaMU:

1) HHOBHUYaTBHOCT  2) MIPOYHOCTh 3) mapHOCTB

4) TOCTOSTHCTBO 5) HEU3MEHIEMOCTh 6) IOJIBIKHOCTh

Ortser 3amuchiBaeTCs cieayronmm odpasom. 1) 1, 3, 4.

2. 3axanus HA TONOJJTHEHUE
1. Mopdomorugeckn TOXKIECTBEHHbIE XPOMOCOMBI  HA3bIBAIOTCS -

OTBeT 3aIKCHIBACTCS CJICAYHOLIUM 06pa30M. 2) roMoJIOr i4YHbIMH.

2. 3anganusi HAa yCTAHOBJIEHHE MPABWJILHOI MOCJIEI0BATETLHOCTH
3. YcraHOBUTE MOCIIEIOBATENILHOCTD ITAIIOB U CTa/INI CHHTE3a Oelka
1) amuHOarmmpoBanue TPHK 2) TpaHCTIAITHS
3) akTUBAIUS CBOOOTHBIX AMUHOKUCIIOT 4) TPaHCKPHUIIIHSI
5) TepMuHaIUS



OTBeT 3amuchIBacTCs CeAyromuM obpasom. 3) 4, 3,1, 2, 5
3. 3aganusi HA yCTAHOBJIEHHE COOTBETCTBUSI
4. YcTaHOBHTE COOTBETCTBHUE

ITpouecc: DepMeHT:
1) pazpesanne JJHK A) peBepTaza
2) cmmBanwme JTHK b) AHK-nomimepasa
3) noctpoenue vutu JJHK Ha M-PHK B) pectpukraza
4) perwmakars JJHK I') nuraza

J) anpmomaza
OrtBert 3anuckIBaeTcs cieayonmm oopasom. 4) 1B, 2I7, 3A, 4b.

5. 3apauu

5. Ot ckpemuBaHusl BOCIPUUMYUBBIX, K PKaBUMHE PACTCHUH KYKYpY3bl C
ycroiunBeiME nionyurnu 110 pacrenuii Fi. Bece onu ObUTH yCTORYHBBRIMU K
pkapunne. B F, momyunnu 1284 pactenus.

1. CxonbKO pa3HBIX TUIIOB TaAMET MOXKET 00pa3oBarTh pacTeHus F;?

2. Cxonbko pactenuit Fy OyyT reTepo3uroTHbl?

3. Kakue reHOTHIIBI MOTYT UMETh pacteHus F,?

4. CKOJNBKO pacTeHUI MOXKeT OBITh B F, yCTOWYHMBEIX K pKaBuHHE?

5. Onpenenure XapakTep paciieiUieHUs 1o (GeHOTHUIy THOPUIOB IMOJTY-
YEeHHBIX NP aHAIN3UPYIOIIEM CKPEIINBaHUHU pacTeHuid F;?

st pemeHust JaHHOHM 3324yl MPOBOJUM 3alHUCh NPEJIOKEHHBIX CXEM
CKpPEIMBAHMS, TT0JTy4aeM THOPHUIIBI IIEPBOTO U BTOPOTO TIOKOJICHUS U TaK Ja-
Jiee, aHAJTM3UPYeM TOTy4YeHHbIE TEHOTUNBI M (PEHOTHUITBI U OTBEYAET Ha II0-
CTaBJICHHBIE BOIPOCHI.

OTBeT 3anuChIBAETCS CIEYIOIUM 00pa3oM.

5)1.2;2.110; 3. AA, Aa, aa; 4.963;5.1: 1.



Tema |. HUTOJJOT'MYECKHUE OCHOBBI HACJIEACTBEHHOCTH

Knerka — ocHOBa CTpOeHMsI M KU3HEJESATEIbHOCTH PACTUTENBHBIX U
JKMBOTHBIX OPTaHU3MOB U BCE IIPOSIBIICHUSI HACIEACTBEHHOCTH U NU3MEHYUBO-
CTH MOT'YT OBITH ITOHSATHBI TOJIBKO IOCIIE €€ U3yueHus. Pa3nen reHeTuku, mo-
CBSAIIECHHBI HM3y4YEHUIO SBJICHUH HACIEICTBEHHOCTH U H3MEHYMBOCTH Ha
KJICTOYHOM YPOBHE, Ha3bIBACTCSl HUTOreHETUKOW. OOBEKTaMH LUTOI'€HETHU-
YECKUX HCCIIENOBAaHMH SBISETCS KJIETKa B Pa3IMUHbIC MEPUOABI JKU3HEIES-
TEJILHOCTH W €€ OPraHoMbl (OpraHesuibl), B OCOOCHHOCTH XPOMOCOMBI, UX
Mopdosorus, OHOXUMUS U (PU3HOTIOTHSI.

Knerka Opima oTkpbITa B 1665 T. P. ['yKOM, KOTOpBIN BIIEpBEIE IPHME-
HUJI IPUMUTHBHYIO MHUKPOCKOIIUIO JIJIsl H3YYeHHUS] OMOJIOTUYECKUX OOBEKTOB.
B nacrosiee Bpems cTpoeHHE KIETKH U €€ OpraHOMJOB H3Yy4daloT C IOMO-
IIBI0 CBETOBOTO MMKPOCKOIIA, & CYOMHKPOCKOIIMYECKOE CTPOECHHE OTHEINb-
HBIX KJIETOYHBIX CTPYKTYp YIQJIOCh YCTAHOBHUTbH, MCIOJB3YS IEKTPOHHYIO
MHUKPOCKOIHIO. B cCOBpeMeHHOI UTONOTMU NIMPOKO UCHOIB3YIOT U pEHTIe-
HOCTPYKTYpPHBIN aHaJi3, C MOMOIIBI0 KOTOPOTO KJIeTKa MOJAPOOHO HCCIeno-
BaHa Ha YPOBHE OMOJIOIMYECKM Ba)KHBIX MOJIEKYJ, B YACTHOCTU HYKJIEHWHO-
BbI€ KHCJIOTBHI.

JlabopaTopHo-npakTH4eckoe 3ansarue 1.

KJIETKA — MATEPUAJIBHASI OCHOBA HACJIEACTBEHHOCTH

Hean 3ansaTus. M3y4uts poib KIETKH M XPOMOCOM B peaH3alluu
HaclieIcTBeHHOW nHpopmanun. Oco0oe BHUMaHHUE CIeyeT YACIUTh MOp-
¢donorun u GpopMe XpoMOCOM, OCHOBHBIM ITPUHIUIIAM UX OPTaHU3aIUH.

Marepuansl ais 3aHaTuii. CXeMbl, pUCYHKH CTPOCHHUSI KJIETKH M
XPOMOCOM, TIOCTOSIHHBIE TIPETIapaThl MOMEPEYHbIX CPE30B KOPEIIKOB pacTe-
HUi. MEKpPOCKOTI, IBETHBIEC KapaH/allIH.

3aganue. M3yuuth cTpoeHne W (QyHKIMM KIETKH M €€ OCHOBHBIX
CTPYKTYPHBIX 3JICMCHTOB. OcBOUTH ITPUHOUAIIBI I/I,ZICHTI/I(i)I/IKaI_[I/II/I n OpraHu-
3aruu XxpomocoM. Crenath puCyHKH.

JlutepaTtypa

1-C.22-36; 2-C.19-34; 6-C. 15-34; 11 - C. 4-11.

Iosicuenusi k 3agaHu0. OCHOBHOHN (hOPMOW CYIIECTBOBAHMSI KU3HU
SIBJISIETCSI KJIETKA, KOTOpasi sIBJISIETCSl MaTEpUalIbHOM OCHOBOM MPeeMCTBEHHOM
CBSI3U MEXJy OpraHW3MaMK pa3HbIX MOKoyieHwi (puc. 1). Buasl opranms-
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MOB, KJIETKH KOTOPBIX COAEpPKAT 000COOJICHHBIC OT IUTOIIA3MEI SApa C
XpOMOCOMaMH, Ha3bIBAIOT dyKapuoTaMu. K HUM OTHOCSTCA OOJNBITUH-
CTBO OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OpraHU3MOB. Bujbl, reHeTH-
YECKHI MaTepuaj KOTOPBIX BKIIOUCH MPSIMO B IUTOILIA3MY — MPOKApHO-
TaM#, K KOTOPBIM OTHOCSTCS OakTepuu. OCHOBHBIMH KOMIIOHEHTAMH Y-
KapHOTHYECKHUX KIIETOK SIBJISIFOTCS KJIETOYHas 000JI0YKa, SAPO C SAPBIIIKOM
Y [UTOILIa3Ma.,

Kiaerounasi 06os0uka. Y pacTeHHI KIETKH HMEIOT HapYKHYIO
(mepBrUuHYI0) 000J0YKY U MIIa3MaTHUECKyTo (T1azmoiemMmy). Knetoanas
000JI04Ka BBHIMONHSIET 3aIUTHYI0 (QYHKIHIO U UTrpaeT Ba)KHEHIIYIO pOJIb
B OOMEHE BEIIICCTB.

HuTomiazma (IMTOINIACT) COCTOUT U3 TaK HA3bIBACMOI OCHOBHOM ITHTO-
TIa3MBI (THAJIOIIIA3MBI), B KOTOPYIO MOTPY)KEHBI Pa3TNYHbIEC OPraHOH/IbL.

Ilnacmuowr — opraHeslibl, KOTOPBIE UMEIOTCS TOJILKO B PaCTUTEIIBHBIX
kieTkax. K HUM oTHOcATCS neiiko-
IDTaCThl, XPOMOIUIACTHI W XJIOPO-
IUIaCThbl, IJI1 HHUX XapaKTCpHO
HAJIMYME TUTMEHTOB W CIOCO0-
HOCTh CHHTE3WPOBATh 3aIlacHbIC
MUTaTeIbHBIE BEIMIeCTBA (Kpaxmall,
KHUpPBI, Oenku). 3eleHble, Cofep-
XKalue XJIOpO(GHIUL, TIacTUIBl -
xnoponnacmusl  00NanarOT Haubo-
JIee CJIOKHBIM CTPOSHHEM M OCY-
[IECTBIISIIOT BaXKHBIN Onoiornye-
ckuii mpormecc — (OTOCHHTE3, B
pe3yabTaTe KOTOPOrO COJHEYHAs
SHEPrus 3armacaercs B BHJEC Opra-
HUYECKUX COCJVHEHUH (TIFOKO3BI
u ap).

Mumoxonopuu — TEHTPHI
KJIeTOYHOTO MeTabonm3ma. llpen-
CTaBIISIIOT COOOH 3HEpreTU4ecKue
opranouapl kietku. Copepkar

OCJIKU U SIBJSIOTCS «CUJIOBBIMHM CTaH-

[UAMI», TJ€ MPOUCXOAUT paciierie- Puc. 1. Crpoenue xnerku:

HHUE YIJICBOJIOB, JKUPHBIX KHCIOT W
AMHHOKHCIIOT C  BBICBOOOJKICHHEM
SHEPrUM U TMOCIEAYIOLIEH ee TpaHc-
dopmaneii B ATD (aneHO3UHTPHU-
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1-3 — obomnouka kieTkH; 4 — 000JI0UKa ApPa;
5 — sHJOMIa3MaTuYecKas CeTh; 6 — ammapat
Tonbmxu; 7 — saapo; 8 - nmportorwiactuaa; 9 —
xupoBele Karmy; 10 - Bakyoss; 11 — kpax-
MasibHOE 3epHO; 12 — xmopomnact; 13 — mu-
TOXOHJIPHSI.



tdhocdar).

Pubocomvr — 310 MuHHMaTIOpHBIC (aOpUKH CHHTE3a Oellka B KIIETKE.
Wx dyHKIUS 3aKII04aeTCs B OCYIIECTBICHUU OJTHOTO W3 BAXKHEWIIHMX TIPO-
IIECCOB aCCUMWJISAIINM, & UMCHHO CHHTE3¢ BUJIOCICIU(PUUSCKUX OCITKOB Op-
raan3Ma. PrOocoMbl pacionokeHs! MPenMyIIeCTBeHHO Ha MeMOpaHax dH/IO0-
TUTa3MaTHYECKOHN TN, COeMUHSISICh B KOMITIEKC, 00pa3yroT mosmcomy. Oc-
HOBHBIC XMMHUYECKUE KOMIIOHEHThI puOOcOoM 310 — pubocomanbHas PHK
(pPHK) u pubocomanbubie Oenku. Uncmo pubocoM B KIIETKE, KaK MPaBUIIO,
4pe3BBIYAHHO BEMHKO — 10 107,

Bce aTM opraHouabl pa3MHOXKAIOTCS IMYTEM JCJICHUS M COACPIKAT
JIHK, urpas npu 3TOM ONpeAeICHHYIO POJib B peaIn3alliy HAaCJCICTBEHHON
WHPOPMAITUH.

;I}IpO ABIIACTCA 065133TCJ]I)HI)IM 1 BOXHEHUIIIUM KOMIIOHEHTOM KJIETKH.
EMy nmpuHa[uIeKuT IaBHAs pojib B COXPAHEHUH, MEpPEAadve U pealn3aluu
HaCIIeICTBeHHOW MH(opMaIwn. SIpo oKpyKeHO sSAepHOi 000I0YKON (MEM-
OpaHoit), COTEPIKUT AAEPHBIN COK (KapHOILIa3MYy), SAPBIIIKO U XPOMATHH.

Hoepnass 06010uKka COCTOUT W3 JBYX MeMOpaH, HMEET IIOpHI,
COEJIMHEHHBIE C JHJIOIJIa3MaTU4YeCKOW ceThto. Ha BHENIHEN MOBEPXHOCTH
Hapy>XHOH MeMOpaHbl Haxomarcs puOocoMbl. Kapuonnazma — sSAEpHBIA
COK, B Kkortopom coaepxurcs PHK, Oenku wum Japyrue coenuHeHUs,
SABJIAIOMINECH NPOAYKTAMHU KUSHCACATCIIbHOCTH AAPBIIIKA U XpOMaTUHA.

Xpomamur — CIYXWUT MaTepUalOM, W3 KOTOPOTO COCTOWT TJIABHBIN
CTPYKTYpPHBIA KOMIIOHEHT $/Ipa — XPOMOCOMEBI U TIPEJICTABIsIET cO00i Ooiee
IUIOTHBIC CTPYKTYPHBI CIOCOOHEBIE OKpalMBaTbLCA OCHOBHBIMU KPACUTCIISIMU.
B ero ocHoBe nexxar TOHKHE M OYE€Hb JUIMHHBIE XPOMATHHOBBIE HUTH XPOMO-
nembl, cocrosiue n3 JJHK u rucToHOBEIX OenkoB. B menmsmierics kieTke
XPOMAaTHHOBBIC HUTH 3a CUET MPOLIECCOB CIUPATU3AINN TPaHCHOPMUPYIOTCS

XpoMaTHuAbI

——Bmopuynas
nepermax<Ka

Crigmnuk

= [lepermsxxa

Manan cnupais
— bonvwar cnupans

enmpomepa
1 [nepBuvnan nepemsinkal 2

Puc. 2. Crpoenue meradazHoil XpOMOCOMBbI:
1 — mopdoaorus; 2 — BHYTPEHHssI CTPYKTYpPAa XpoMaTruabl.
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B YETKO BUAUMBIE XPOMOCOMDL.

XpoMOCOMaMM Ha3bIBAIOTCS! IOCTOSIHHBIE KOMIIOHEHTHI SIIpa KIIECTKH,
uMeroye 0co0yro OpraHu3anuio, GyHKIMOHAIBHYIO U MOP(OIOTHYECKYIO
Creuu(pUIHOCTh, CHOCOOHBIE K CaMOBOCHPOW3BEICHHIO W COXPAaHEHHIO
CBOMCTB Ha MPOTSHKEHUM BCETO OHTOTEeHE3a. YIpaBiIeHUE IeHETUYECKON UH-
(hopmareli XpoMOCOMaMH HNPOUCXOIUT B pasiNyHble IEPUOIBI KU3HEAES-
TENBHOCTH ¥ MHUTOTHYECKOTO IMKJIAa KJIETKH, MOATOMY OHHM OOJaJaroT CIIo-
COOHOCTBIO M3MEHSATHh CTPYKTYpY U Mopdomoruio. XpoMocoMaM MpHHAIE-
JKUT BEAyIas pojib B COXPaHEHUH, BOCIIPOM3BEICHUH, [IEPEAaie U peamsa-
MM HACIeICTBEHHOW nH(popMaryu. [103ToMy M3y4eHHIO UX CTPOSHHS B Te-
HETHUKE yJeIsieTCsi O0IbIIoe BHUMAHUE.

CrpoeHue XpoMOCOM JTyyllle BCEro n3ydath B MeTadase MUTO3a, KO-
I71a OHM MakCHUMaJbHO YKOPOUEHBI W PACIIONOKEHBI B 3KBATOPHAIBHOU
wiockoctu (puc. 2). I A. JleBurckuit (1931) ycTaHOBUI €IUHBIA NMPUH-
U MOP(OIOTUYECKOTO CTPOCHHS MeTa(a3HBIX XPOMOCOM, KaKk Obl OHH
He ObUIN pa3nu4Hbl Ha nepBbld B3rsan. Kaxnas meradasnas xpomocoma
COCTOWT U3 JIBYX OJMHAKOBBIX IO (hOpMe MPOJOIBHBIX (HYHKIIHOHAIBHBIX
MOJIOBHHOK — XpOMaTH. J[Be XpoMaTH/IbI OHOH XPOMOCOMBI COCTUHSIIOT-
cs oOmieidl TepBUYHOW MEPEeTSHKKOW, IOJIOKEHHEe KOTOPOH OIpeaernseT
JUTHHY ¥ (OopMy XpOMOCOMBI. B o0macTu mepBHYHON MEPETSKKH Pacrio-
JIOXKEH MEeHTpoMep (KUHETOXOp), K KOTOPOMY HPUKPEIUISIOTCS TIHYIIHE
HUTH MUTOTHYECKOTO anmapara (BepereHa JIeIeHHs).

Puc. 3. ®opmbl MeTadazHBIX XPOMOCOM:
@ — MeTaLeHTpUYecKas (paBHOILIEYast); @ — aKPOLEHTPHYCCKas (HepaBHOILICUAs );
¢ — TenoTeHTprYecKas (rosoBuaras); d — CIlyTHAIHASL.

MecTtopacrmoyiokeHre IIEHTPOMEpPa CHEIMUPUIHO H CTPOTO TOCTOSH-
HO /IS COOTBETCTBYIOMIEH XPOMOCOMBI KaKAO0ro Buaa. OH JENUT XpoMo-
COMYy Ha /IBa IJieya U TeM caMbIM ompezenser ee Gpopmy. Eciu nenrpomep
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PAacIoJIoKeH CTPOro Mo cepeanHe (puc. 3), TO XpoMocoMa Ha3bIBaeTCs Me-
mayenmpuyeckoll, €CIi OJIVKe K OHOMY U3 KOHIIOB — cyOMemayenmpuye-
cKoOll I axkpoyenmpuyeckoli. VIHOTIa BBIACTSIIOT M mMeloyeHmpuyeckue
XPOMOCOMBI, Y KOTOPBIX MEHBLICE IJIEUO MPEACTABICHO HUYTOXKHO MajbIM
y4acTKOM. Y4acTOK IuIeda PAacHOIOKEHHBIN ONKe K IEHTpoMepe Hasbl-
BAIOT NPAKCUMANbHBIM, & OTTANICHHBIN — OucmansHoim. OTHOIICHHUE JJTHHBI
00NBLIOrO IUIeYa K AJMHE MEHBIIECTO HA3bIBAIOT A1e4e8blM UHOEKCOM W TIO
HEMY OIIPEAEIAIOT MOP(OIOTHIO XPOMOCOMBIL. MeTalleHTPUIeCKHe XpoMo-
COMBI UMEIOT TuleueBor unHneke 1 — 1,9, cyOmeranentpuueckue 2 — 4,9,
aKponeHTpuyeckue — 5 - 8. YV TeNoIeHTPUIECKUX XPOMOCOM 3TO OTHOIIIE-
Hue Oonee 8, a opMa KOPOTKOTO TIeUa HATIOMHHAET IIAPOBUIHOE TEIIO.
Kpome nonokennst meHTpomepa, popMy XpOMOCOMBI ONPEAEsieT BTOPHY-
Has nepeTskka. CerMeHT XpOMOCOMBI, OTAENIEHHBI BTOPUYHOMN HepeTsiK-
koit C. I'. HaBammn (1912) HazBan cnymmuuxom, a XpOMOCOMBI, UMEIOIIIEE
ero, - cnymuuunbimy 1 SAT — XxpoMocoMamu.

Tabnvma 1
Uwci10 XpoMOCOM Y OCHOBHBIX BUJIOB KYJIBTYPHBIX PaCTCHHIMA
Huciio XpoMOCOM B KJIETKax
Bun
monoBkIX (N) | comaTraeckux (2n)

[Tmennna markas 21 42
[Tmenwnia TBepaas 14 28
Poxb noceBHast 7 14
Ogec noceBHOM 21 42
SamMeHp 0OBIKHOBEHHBIN 7 14
Kyxkypyza 10 20
I'peunxa 8 16
T'opox noceBHO 7 14
JItonuH y3K0IMCTHBIN 20 40
Knesep kpacHslit 7 14
Jlrouepna nmoceBHas 16 32
Kaprodens kynbTypHbBIi 24 48
CBekJjia KOpMOBast 9 18
JIyk pervatsit 8 16
MasinHa 0OBIKHOBEHHAS 7 14
SI0noHg noMaIIHIA 17 34
I'py1iia 0OBIKHOBEHHAS 17 34
CrnuBa nomarHss 24 48
3eMIIsTHHKA cagoBast 28 56
CMopoJyHa uepHas 8 16
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Kaxnomy BUy OpraHu3MOB, B TOM YHCIIE PACTEHHSM CBOHCTBEHHO
TOYHO ONPEACTICHHOE YHCIO XPOMOCOM (Hpasuio NOCMOSHCMEA HUCIA
xpomocom). Hampumep, B siipax BCEX COMAaTHYECKMX KJIIETOK ropoxa Co-
nepxurcs 14, y kykypyssl 20 u mmenunist 42 xpomocoms! (tabi. 1). Coo-
KYIHOCTh XPOMOCOM, MPHUCYIIas COMATHYCCKOW KIIETKE OINPEICIICHHOTO
OMOJIOTMYECKOTO BHJA, Ha3bIBaeTCS Kapuomunom (puc. 4), a ero rpadude-
CKOE M300paxeHue — uoduoepammoii. KapuoTun Kaxjaoro Buja XapakTepH-
3yeTcsl YUCIIOM XPOMOCOM, HX BEITHYMHOM, OPMOI, pacIoNoKeHHeM IIeH-
TPOMEp U CITyTHHKOB.

OCHOBHBIMH MOP(HOMETPHYECKUMH TTAPaMETPaMHU XPOMOCOM  SIBJISI-

10 mkm

Puc. 4. Xpomocomsl stumens (1) u pxu (2).
A — MeTadasHas miacTuHka; b — kapuotui; B — wanorpamma (o TypkoBy).

I0TCsI: aOCOJIIOTHAsE M OTHOCHUTENbHAS [UIMHA, LIEHTPOMEPHBIM M IUICYEBOH
uHeKkcsl. OmnpeneneHrne MOpPOMETPUUECKUX MapaMeTpOB KaKIOH XpoMo-
COMBI TIPOBOJIAT Ha MHKpodoTorpadusx MeradaszHbIX TUIACTHHOK. 300pa-
KEHHE KaKTOH XPOMOCOMBI BBIPE3AIOT U PACIOaraloT ¢ y4eToM pasMepa,
TOMOJIOTHYHOCTH, MECTOTOJIOKEHHS LeHTpoMepa. COBOKYIMHOCTH XPOMO-
COM XapakTepu3yeTcs He TOJBKO YHCIOM, HO U MX CTPOSCHHEM. XPOMOCO-
MBI, UMEIOIINE OAWHAKOBOE CTPOCHHUE, HA3BIBAIOT comoaocuunbimu. OHN
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MUMEIOT OJIMHAKOBYIO JUIMHY U (hOpMy, MX [IEHTPOMEPHI PACIIOJIOKEHBI B TOM
K€ CaMOM YJacTKe, KaXK10€e IIe40 IoA00HO IpyroMmy 1o Gopme u pasmepy.
B xapuortune IuIUIONIHON coMaTHYEeCKOi KieTku (2N) Kakaas XxpoMocoma
MMEET CBOETo TOMOJIOra, NOA0OHY0 cebe Mo pasMepy U MOp(OJIOTHH XPO-
MOCOMY, B UY€M BBIPAXKAETCS npaguio napHocmu xpomocom. Ilpuuem onHa
U3 [apbl IPOUCXOIUT OT MATEPUHCKOI'O OPraHu3Ma, a Jpyrasi OT OTLOBCKO-
ro, COOTBETCTBEHHO, BHEUIHE WJEHTHUYHBIE TOMOJOTHYHBIE XPOMOCOMBI IO
TeHETUYECKON CTPYKTYPE MOTYT OTJIMYATCS APYT OT ApyTa.

Heromonoruuneie XpoMOCOMBI UMEIOT Pa3IMYHOE CTPOEHHE CO CBO-
UMH WHJIUBHUIYaIbHBIMH CTPYKTYPHBIMH OCOOCHHOCTSMU. [Ipasuno unou-
BUOYATLHOCHU XPOMOCOM — 3aKIIIOYAETCS B TOM, YTO Ka)K/1asi U3 HUX oOJa-
JaeT cBOeoOpa3ueM CTPOEHHs, KOTOPOE COXPaHSAETCA M3 MOKOJIEHUS B I10-
KOJICHHUE TIpU JIEJICHWU U Pa3sMHOXEHHHM OpraHu3MoB. CleqyeT OTMETHTb,
YTO MpPU JAEICHUH TPOSBISETCS M JAPYroe CBOMCTBO XPOMOCOM - CIOCO0-
HOCTh K CaMOBOCIIPOM3BEACHUIO (TP ACTEHUH KIETKH KaXIas XpoOMOCOMa
myreM perumkanmun Moiekynasl JJHK BocmpomsBomuT cebe momoOHyM0),
Onarofaps 4eMy MpOHUCXOJUT 3aKOHOMEPHOE HaclleZI0OBaHNE MPU3HAKOB.

CrnenoBaTesbHO, COBOKYITHOCTh XPOMOCOM KJIETKH IPEICTaBISIET CO-
0ol ABOWHOW KOMIUIEKT, TOYHEE HAO0Op, COCTOSIINN M3 TOYHO OIpe/IeicH-
HOTO /ISl K&KJOr0 BH/Ia KOJIMYECTBA Map HHAUBUAYAIbHO Pa3IUYHBIX XPO-
MocoM. Takoil nBOWHOW HAaO0Op Ha3bIBacTCS AMIMJIOMIHBIM U XapaKTepeH
IUIS COMaTHYECKUX KJeToK. Hampumep, B KileTKax s;fdMeHsI OOBIKHOBEHHOTO
YeThIpHAIaTh XPOMOCOM IPEJCTABICHbI CEMbIO IapaMy MHIAMBHUIYATbHO
pa3muuuMbIX XpomocoM (puc. 4). VckiarodeHHe COCTaBISIOT IOJIOBBIC
KJIETKH, B KOTOPBIX COAEPXKUTCS OJUHAPHBIM, WIM TamJIOMIHbIA HaOop
XpOMOCOM, T. €. HX BIBOE€ MEHBIIIE, UM B APYTHX KIETKaX.

Takue cBoiicTBa XpOMOCOM Kak, IIOCTOSHCTBO YHCJIa, HHIUBUIYyab-
HOCTb, CJIO)KHOCTHh CTPOEHHS M CIIOCOOHOCTh K CAaMOBOCITPOM3BEIEHHIO (UTO
OyzeT paccMOTPEHO HMXKE) CBUAETENILCTBYIOT O Ba)KHOCTH BBIMOJHSIEMOM
WMMH POJIN — HOCHUTEINS HACJIECTBEHHOI HH(opMaInu.

BoinonHenue 3aganms. IlocTosiHHBIE Tpemaparhl C IMOMEPEYHBIMH
cpe3aMy KOPELIKOB PacTeHHi (JIyKa, p>Kd, TOpoxa) MOMEIIA0T Ha IpeIMeT-
HBII CTOJIMK MMKPOCKONA W TPH MaKCUMAaJbHO BO3MOXKHOM YBEIHUYCHUH
(mvmepcronHbIit 00BekTHB X 90 1 okymsip x 10) nzydaror MetadasHsie mia-
CTHHKH C HambOosiee yZOOHO paclolOKEHHBIMH XpoMocoMaMu. THiaTesbHO
3apUCOBBIBAIOT KaXIyl0 XpoOMOcOoMy. /[ yCTaHOBIEHHS TOYHOIO YHCIA
XpOMOCOM H3Y4aeMOro pacTeHus: HEOOXOJUMO UX MOJCUUTaTh Ha 5...10 Me-
Ta(a3HpIX IUTACTMHKAX. VICONbB3ys BCIOMOIATENbHBIE CXEMBI, PUCYHKH
n300pa3uTh MeTadasHylo IJIACTHHKY, KapUOTHI U WAWOTPaMMY pacTeHUil
COIJIACHO 3aJIaHHUIO.
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Bonpocs! 1i1s1 caMOKOHTPOJISI.
1. Kakue opraHoupl KIIETKH UTPAIOT POJTh B SIBJICHUSIX HACIICIICTBEHHOCTH?
2. OCHOBHBIE IPUHIIHIIB OPTaHU3AIINHA XPOMOCOM?
3. [louemy cTpoeHHE XpOMOCOM JIydIlle BCETO H3y4yaTh B MeTadaze?
4. Iloyuemy MeTadazHble XPOMOCOMEBI COCTOST U3 IBYX XpoMaTui?
5. Kakue cymiecTByrOT ypoBHH KOMIAKTHU3AIUH XPOMOCOM?

JlabopaTopHoO-npaKkTHYecKOe 3aHATHE 2.

MHUTO3. HUTOJOTNMYECKHUE OCHOBBI BECITIOJIOT'O
PASMHOXEHUA

Henp 3ansarus. M3yauts ocoOEHHOCTH TIepenady HAaCIeICTBEHHON
MH(QOPMAIUH B X0/1€ MUTO3A.

3aganusi. OCBOUTh METONUKY NPUTOTOBICHHUS BPEMEHHBIX IaBlle-
HBIX IpenapaToB. M3yunTh paznuynble a3kl MUTO3a M ONPENEIUTh MUTO-
TUYECKYIO0 aKTUBHOCTb TKaHel. CenaTh pUCYHKU

Marepuansl 1 3aHATH. MUKPOCKOIIBI, CBEXHH WIN (UKCHPO-
BaHHBII MaTepuan (KOpeIIKH Jyka, 0000B, ropoxa u ap.). CIMpTOBKH,
MPEIMETHBIE M TOKPOBHBIE CTEKJIA, NPENapOBAIBHBIE HIJIBI, THUTEIBKH.
AnerokapMuH, 45% yKCycHas KUCIIOTA.

Jluteparypa

1-C.22-36;2-C.19-34;6-C. 34-38; 11 - C. 11-14; 12 - C. 130-138

Mosicnenus k 3aganuio. HaciencTBeHHas HHGOpMaNUsS MEXIY IM0-
KOJICHUSIMH TIepeJaeTcs B mpouecce jeneHus kietok. [lpu Oecrionom wmim
BEreTaTMBHOM Pa3MHOKEHUH HOBBIC OPTaHW3MbI BOSHUKAIOT U3 OJHOW HJIH
TPYMITBI COMAaTUYECKUX KIETOK (KJIETOK Teja), YHUBEpPCAIbHBIM CIIOCOO0M
JIEJICHUST KOTOPBIX SIBIIIETCS MUTO3 (KaproOKuHE3). MUTO3 — 910 CllodicHbli
mun Oeienus, 8 pe3yabmame KOmMopoeo NPoUCXooum cHauana yoeoeuue, d
3amem pagHomepHoe pachnpedenieHue HAcleOCMBeHHO20 MAamepuana mMexic-
0y 08yms 0ouepHumu xiemxamu. V13 oqHOW MaTepUHCKON KJIETKH BO3HU-
KalOT JIBE€ HOBBIC, TCHETHUECKH CXOJHBIE MEXIY cOOOM M MaTepHHCKOM
KJIETKOHM, COOTBETCTBEHHO JIt00asi coMaTHiecKkas KJeTka pacTeHHs OyJer
o0nanaTh BCell HacIenCTBeHHOH nHpopmanuei ocoou.

[lepron ot Havajma OAHOTO JAEJNEHHUS A0 APYIOro U COBOKYIHOCTh
NPOLIECCOB MPOUCXOIAIINX MPH 3TOM B KIIETKE, Ha3bIBACTCS MHTOTHYe-
CKHUM HuKJI0M. CuuTaercs, 94T0 B OCHOBE MUTOTHYECKOTO JICJICHUS JICKHT
HpoLeCcC CITUPATU3ANUH U IECITUPATH3ALUH XPOMOCOM.

CocTosiHHE KIETKH MEKIY IBYMS JICIICHUSAMH Ha3bIBACTCS uHmeppa-
301. B 310ii paze B KieTke MPOTEKAIOT CIOXKHBIE METa0OIMYECKHE TTPOoIIec-

15



CBI: KJIETKa pacTeT, (yHKUMOHUPYET, B HEH OCYIIECTBISETCS CHHTE3 Be-
IECTB, HEOOXOAMMBIX AN AeeHus. B nHTepdasze sapo nMeeT mapoBul-
HYIO0 WIN 3JUIMOTAYECKYI0 (OPMY M CPaBHUTEIBHO TOMOTCHHOE CTPOCHUE,
COJIEPKUT OIHO HIIM HECKOJIBKO sIphImek (puc. 5). B uaTepdasze paznmnya-
10T Tpu nepuona: Gy - npecunmemuueckuil, S - cunmemuyeckui u G, -
nocmcunmemuyeckuti. B nepuog G; B KiIeTKe HaKalTMBAarOTCS BELIECTBA
HEoOXOMMBIE JUIS YABOCHHUS €e TeHeTHUecKoro marepuaia. B mepuon S B
KIIETKE MMPOUCXOANT pervtukanws (camoynsoenne) monekyn JHK. K oxon-
YaHHI0 HMHTEep(a3bl XPOMOCOMBI (OPMHUPYIOT ABONHYIO CTPYKTYpY, T.€.
Ka)X[1asi U3 HUX COCTOUT M3 IBYX XpoMaTun. B nepuon G, HaunHaeTcs cru-
pamu3anus mosekyn JIHK, u cuHTe3 BelecTB He0OX0AUMBIX ISl HOPMaJlb-
HOT'O TEYEHHS MUTO3a.

B npouecce mMuTo3a pasnuyaloOT YeThIpe MOCIEAOBATEIbHO HAYIINE
hazsr: npoghaszy, memagpaszy, anaghazy v menoghazy (puc. 5).

Ipodaza. Paznuyaror panHioro u no3aHio0 npodassl. Ha panneit
npodase KIETKA COXPaHSIOT TOT e BHI, YTO M B UHTEep(ase, TOIBKO SAPO
3aMETHO yBEJIMYUBAETCS B pa3Mepax U B HEM HAUMHAIOT NPOSIBISATHCS XPO-
MOCOMBI, UMEIOIINX BHJ] AJTMHHBIX TOHKUX XpOMAaTHUYECKUX HUTEH. B mo3n-
Hell mpodase yCHIIMBAETCsl CIIUpaIH3alisi XPOMOCOM, B pe3yJIbTaTe 4ero
OHU CTaHOBATCS OoJyiee IUIOTHBIMH M KOPOTKUMH M NPUOOPETArOT CBOM-
CTBEHHYI0O UM Qopmy. Kaxmas xpomMocoMa COCTOMT U3 ABYX Xpomamuo,
CIMPAIILHO CKPYYEHHBIX M COSJMHEHHBIX IIEHTPOMEPOH.

B mpodasze HHTEHCHUBHO (QOPMHUPYETCS MuUmomuueckuii annapam
(Bepeteno neneHus) kinetku. OH COCTOMT U3 HUTEH, KaXIasi X KOTOPBIX
npezcTaBisieT co0oi My4oK MHKpPOTpPyOOUeK, 0Opa3oBaHHBIX MaKpOMOJie-
KylnamMu QUOpWIISAPHBIX OenkoB. Paznuyaror nBa THIA HUTEH: msHyujue
HUmMu 6éepemena, MpUKpeIUsiomuecs B Meradaze K LEeHTPOMEpaM XpOoMO-
COM, M OnOpHble, COSOUHAIONINE MOJIIoca KIeTKH. B koHIe mpodassl mpo-
UCXOANT (parMeHTanusi (pacTBOpPEHHE) SAEPHON 00OIOYKH M HCUYE3HOBE-
HUE SAPBILICK.

Metagasza. B 310i1 dase XxpoMocoMbl KOHLEHTPHUPYIOTCS B OAHOM
TUTOCKOCTH Ha JKBAaTOpE KIIETKH, 00pa3ysl Tak Ha3biBaeMylo MeTadaszHyro
(3xBaTOpHANIFHYIO) TUIACTUHKY. LleHTpomep Ka)kaoi XpOMOCOMBI pacmoia-
raeTcsi CTPOro B INIOCKOCTH 3KBATOPA, a TUICUYH BBITSHYTHI OOJee MM MEHee
napajyielbHO HUTSM BepeTeHa. B Meradasze xopoio BeIBISIIOTCS hopMma U
CTPOCHUE KaXKJION XPOMOCOMBI, 3aKaHYMBaeTCsl (OpPMUPOBAHUE MHUTOTHYC-
CKOTO amnmapaTta U OCYIIECTBISIETCS MPUKPEIUICHHE TAHYLIINX HUTEH K LIEH-
TpoMmepam. B xonue metadazpl MpOUCXOIUT OAHOBPEMEHHOE JICJICHUE LICH-
TPOMEP BCEX XPOMOCOM JJTaHHOM KJIETKH.
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Amnada3za. Cpasy ke 1mociie JejIcHHs IICHTPOMEP XPOMATHUIbI OTAEIS-
10TCS (OTTAJIKWUBAIOTCS) OJHA OT IPYTOH M PAacXOATCS K MPOTHBOIIONOXK-
HBIM TIOJIFOCAM KJICTKU. Bce XpoMaTHIibl HAYMHAIOT JBUTATHCSA K IOJIIOCAM
OJTHOBPEMEHHO U JIOBOJBHO OBICTPO. BONbBIIyI0 pOJIb B OpUEHTHPOBAHHOM
JIBKCHUH XPOMAaTH WTPAIOT IIEHTpOMephl. Ecim Xxpomatnaa 1mo Kakou-To
MIpUYUHE yTpaTHiia IEHTPOMEpP, OHa TepsieT COCOOHOCTh OPHUEHTHPOBAH-
HOTO MEePEMEIIEHUS K MOJIIOCY M HApyIIaeT KapTUHY HOPMAIBHOTO TCUCHUS
anadaszpl. B anadaze pasmenuBimnecs XpoMaTHABI Ha3bIBAIOT CECHIPUHCKU-
MU XPOMOCOMAMU.

JIBMKCHHME CECTPUHCKUX XPOMOCOM B aHada3e MPOUCXOAUT MPH B3a-
PIMO)ICf/iCTBHI/I ABYX ITPOLICCCOB: COKpalICHUA TAHYIIUX U YIJIIMHCHUS OIIOP-
HBIX HUTEH MHTOTHYECKOrO armapara. 3akaHduBaeTcs aHadasa, Koraa
CECTPUHCKHE XPOMOCOMBI IOCTUTHYT MOJTIOCOB KICTKH.

Tesnodaza. B Hauasie Tenodassl 3akaHIMBACTCS ABUKCHUE CECTPHH-
CKHX XPOMOCOM, M OHH KOHIIGHTPHPYIOTCS Ha TONIOCaX KJIETKH B BUJIE
KOMTIAKTHBIX 00pa3oBaHmil. XpOMOCOMBI JECTIHPAIA3YIOTCS U YTPAYUBAIOT
BUJUMYIO HHIUBUAYAIBHOCT. OOpa3yercs sapo, OKPYKEHHOE 000I0YKOM,
BOCCTAHABIMBAETCS SAPBIIIKO (WIH SAPBIIIKK) B TOM K€ KOJIMYECTBE, B Ka-
KOM OHHM OBUIM B SJIp€ MCXOJHOW MAaTePHUHCKOW KIIETKH, 3aKJIaJ(bIBAETCS
KJeTouHas 00oouka. OMHOBpEeMEHHO ¢ (POPMHUPOBAHUEM JOUCPHHX SIEP B
tenodaze MPOUCXOAUT Pa3/ACICHUE BCEro COJIEPKUMOIO MCXOJHOH Marte-
PUHCKOM KIIETKH U 00pa30BaHue JABYX IOUYEPHHX KJIEeTOK (1uTokunes3). Cre-
JlyeT OTMETHTD, YTO PaCIpe/IeIIeHNE UTOIIa3Mbl MEXIY 00pa3yIOIIMMUCS
KJICTKaMU POUCXOIUT HEPABHOMEPHO.

[Iponecc hopMupoBaHus IBYX HOBBIX JOUYEPHUX KIIETOK HA3BIBAETCS
YUMoKuHe3oM, WIn niazmomomuen. Y pacTeHUM B CpeHEN 4acTH KJIETKHU
MEXIy Teno(ha3HbIMU SIIPaMU TIOSIBIISIETCS KIIeTo4Hasi obosouka. B ee 00-
pa3oBaHMM AKTUBHOC Y4YaCTUC IIPUHUMAKOT OIOPHBIC HUTH BCEPETCHA.
CdopmupoBasiirecs B mporecce KapuoKWHe3a J0YePHIE KIIETKU BCTYIAIOT
B nHTepda3zy. [locie nuTOKMHE3a KIETKa MOXET BCTYIHThH B CIICIYFONHIA
IIAKJI MATO3a JINOO TIepelTH B cOCTOsTHUE Aud depeHITHANY U JaTbHEeUIIeH
CIISIATTU3AIUH.

B Toukax pocra cte0iis U KOpHS, KaMOMAIbHBIX TKaHIX U MHTEPKa-
JIAPHBIX MEPpUCTEMAX MUTOTUYCCKUE HUKIIbI CJICAYIOT OJUH 3a JPYTrUM. Nn-
TEHCUBHOCTb JICIICHUS OTPEICICHHON TKaHU MOTY4HIIa HA3BaHUE MUMOMU-
yeckou akmugnocmu. OHa 3aBHCHUT OT TeMIIEpaTyphl, BIAKHOCTH, OCBE-
IIEHHOCTH, BO3JEHCTBUH CTHUMYJIATOPAMH M MHTHOMTOpPAMH pOCTa M psiza
Ipyrux (GakTopoB, UMEET OINPEACICHHBIN CE30HHBIA M CYTOYHBIA PHTM.
[TokazareneM MUTOTHYECKOH aKTHUBHOCTH SIBISCTCS MUTOTHUECKUN HHJIEKC
(MI). Ero ompeensioT OTHOIIEHHEM YHCIa KIETOK HaXOMAIUXCA B (hazax
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MuTo3a: mpodase, Meradasze, anadaze u tenodase (M), k olmeMy duciy

KIIETOK Ha AaHHOM ydacTke TKaHu (N), W BBIpaKalOT B MPOIEHTaX WIIH
0

npomuiie (“/oo).

MI = (M /N) x 1000 (*ly).

Buosioruyeckoe 3HaYeHHe MHTO3a 3aKIIOYACTCS B MPOIYLIMPOBa-
HUU TOYEPHUX KIJIETOK UMEIOIIMX OJUHAKOBOE C POJUTEIHCKON YUCIO XPO-
MOCOM, TpU HOJHOM COXPAHCHUH UX UHAUBUAYyaTbHOCTH. COOTBETCTBEHHO
BO3HUKAIOIIAs B pe3ysIbTaTe AENEHHS COMaTHYecKas KJIeTKa HeceT B cebe
MOJHBI HA0Op TE€HOB CBOMCTBEHHBIX HMHHIIHAIBHON (POZOHAYAIIEHOI)
KJIETKE. DTO SBISETCS TEOPETUUECKON OCHOBOM MPEEMCTBEHHOCTH IPHU Be-
TETaTUBHOM Pa3MHOKEHUH U TPUMEHEHUHN OMOTEXHOJIOTHYECKUX METOJIOB.

MHNPUT'OTOBJIEHUE BPEMEHHBIX «1IABJIEHBIX» ITIPEITAPATOB

Jns nzydyenust (a3 MUTO3a MOKHO HCIIOJIb30BAaTh MOJIOJIBIE KOPEIIKU
nyka, 0000B, CBEKJIBI U IPYTHX pacTeHuil. Kopemiku 1o/KHbI ObITh JJTUHHOM
He Oonee 1....2 cM ¢ XOpOIIO BBIpaKEHHON MepHrcTeMON. MOXXHO TOTOBHUTH
BpEMEHHBIE ITperapaThl U U3 MOJIOABIX JIMCTOYKOB 3....7 CM JAJTUHBI.

[ u3ydeHHss Meio3a MOYKHO HCIIOJIBb30BaTh IIPOJOJIBHBIE CPE3bI
NaJIbHUKOB PKH, KyKypy3bl, 0000B, JyKa WM JTIO0BIX APYrUX pacTeHu. Jis
3TOTO UCTIOJIB3YIOT COOpaHHbIE B TOJIe colBeTHs pacTeHui. [IbuibHuKN (uk-
CHPYIOT B TO BpeMs, KOT/la B HUX NMPOTEKaeT MUKPOCIIOPOTEHE3: Y PKH — 3a
5...7 nHe# 1o KOJIOWIEHUs, Y KYKYpY3bl — 3a 4....8 AHEeH 10 BBIMEThIBAHUSA, Y
JyKa ¥ KOPMOBBIX 0000B B (paze Hauana OyTOHU3AIHH.

@ukcanus Matepuaa. [y JUIMTENFHOTO UCIOIB30BAHUS MaTepHal
(KOpeIKH, COUBETHs) CIIEAyeT MpeABapUTeIbHO 3aQHUKCUPOBATh B TCUCHUE
2....12 yacoB ¢ukcarope Kapnya nnu Kinapka (ykcycuslii ankorons). Coctas
¢uxcaropos: Kmapka - 3 wacti 96% crnupra + 1 4acTh JieTHOH YKCYCHOM
kucinotel; Kapaya - 6 wacreit 100% crmpra + 3 gactu xsopodopma + 1 gacts
neqsHOW ykcycHO#M kuciotsl. [locne o0pabGoTku (UKcaTopoM Martepuai
npombIBatoT B 70% cnupTe OO0 MCUE3HOBEHUS 3araxa YKCYCHOM KHCIIOTHI
OuxcupoBaHHbI MaTepuan xpaaar B 70-% crupre. [lepen npurorosneHreM
NpernapaToB MaTepHal IPOMBIBAIOT B BOJIE.

IlpuroroBnenne kpacurteneil sl BpeMEeHHBIX NpenaparoB. s
OKpAacKH BPEMEHHBIX MpPEenapaToB IMIMPOKO HCIOIB3YIOT KapMHH, JIAKMOUA U
OpCEUH, KOTOPbIE PaCTBOPSIIOT B YKCYCHOU KucioTe. [lpucomoesnenue ayemp-
xapmuna. B crexissHHyro Kooy oosemom 200...250 M HanmMBaroT 55 Mt au-
CTWIJIMPOBAHHOM BOJIBI, TPWJIMBAIOT 45 MJI JNE€SHON YKCYCHOW KHCIIOTBHI U
HACBITIAIOT 2...5 T KapMHUHA. 3aTeM K00y CO CTEKISTHHON BOPOHKOMN CTaBAT
Ha BOJAHYIO OaHIO MJIM Ha Malblii OroHb. Ecnu kumsdyeHue BeOyT Ha
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ANEKTPUUYECKON MIIUTKE, TO MO/ KOJIOY MOAKIaIbIBAIOT aCOECTOBYIO TIACTHH-
Ky. PactBop kwmsatsar B Teuenue 30..60 MHUH, OXJTKIAAIOT W (UIBTPYIOT.
[podunbTpoBaHHEIH pacTBOP MOMEIIAIOT B OYTHUIOUKY C MIPUTEPTOM MPOOKOI,
/i€ OH MOXKET XPAHUTHCS] HEOTPAHUUEHHO JIOJT0E BPEMSI.

BbinonHenue 3aaHus NpU M3y4eHUH MUTO3A.

1. Ha mpemMeTHOE CTEKIIO HAHECTH KAIUTIO KpacuTels (HalmpuMep, are-
TOJIAKaPMHHA).

2. Ilpu pabore ¢ HeHUKCHPOBAHHBIM (CBEKHM) MaTCPHAIOM CIENaTh
OpHUTBOM BO3MOYKHO 00JIee TOHKHIA TPOMOIBHBINA Cpe3 KOHUMKa KOpPEIKa; Tep-
BBl Cpe3 C AIUACPMHUCOM OTOPOCHTb.

3. [lepenectu momy4YeHHBIH cpe3 Ha MPeIMETHOE CTEKIIO B KarlIio arle-
TOKapMHHA, HAKPHITH TOKPOBHBIM CTEKJIOM U OCTOPO’KHO HECKOJBKO pa3 Mo-
JOTrpeTh Ha cupToBKe. [lo Mepe rcrnapeHus KapMUHa ero CleayeT A00aB-
JATh, HE CHUMAas MMOKPOBHOTO CTEKJIA.

4. Korna cpespl OyIyT TOCTAaTOYHO MallepHUpOBaHbI (TIPH HAIaBIHBAHUN
TPENapoBaJIbHON WIJION HA TIOKPOBHOE CTEKJIO Cpe3 HAYMHAET «PACIUIBIBATH-
Cs»), HarpeBaHUe NpeKpaTuTh. He Tporast OKpoBHOE CTEKJIO, (GUIBTPOBAIIb-
HOI Oymarol yOpath JUIITHAN KPacHTEb.

5. Yapamu 110 IOKPOBHOMY CTEKITY OCTOPOKHO Pa3iaBUTh TperapaT u
pacripeienuTh KJIETKH paBHOMEpPHO B oauH ciioi [lokpoBHOe cTekino He
JIOJIKHO CMEIAThCS.

6. IIpuroToBleHHBIH MperapaT MOMECTUTh Ha TPEAMETHBIA CTOJUK
MHUKPOCKOTIA U TIpH 00bekTHBe X 9 HAWTH COOTBETCTBYIONYIO (ha3y MU-
to3a. Jlanee 00bexkTuB niepeBoaaT Ha X 40 wu X 90 u u3yyaroT U 3apHCOBbI-
BAaIOT KJIETKU HAaXOSIINecs B Pa3IMUHbBIX (pazax MHUTO3a, oOpaiasi BHUMaHHe
Ha COCTOSTHHIE XPOMOCOM, S/Ipa, SAepHO 0007109KH, UTOIUIa3Mbl. CorimacHoO
BBIJJTAHHOMY 33JJaHHUIO OTIPEEIsieM MUTOTHIECKYIO aKTUBHOCTh TKaHEH.

Bonpocs! 1715 caMOKOHTPOIA.

1. B xaxo# nepuoj; uHTEpda3bl MPOUCXOIUT YIBOCHHE T€HETUIECKOTO
Marepuaia KJIeTKH U KaK Ha3bIBaeTCs 3TOT mporecc?

2. B kakoil (aze MuTO3a 3aKaHUMBACTCS (POPMHPOBAHHE MHUTOTHYE-
CKoro anmapara (BepereHa aenenus)? Onuimmre ero GyHKIUIO.

3. B kakoii (haze MUTO3a XpPOMOCOMBI YK€ COCTOAT U3 JBYX XPOMAaTHJ
Y B KaKOH XpOMAaTUAbI PACXOIATCS K MOII0CaM KIETKU?

4. B kakoii (paze MUTO3a pacXoAIIMEcs XPOMAaTHIBI MOKHO CUUTATh
CECTPUHCKAMH XPOMOCOMaMU?

5. Tlouemy B pe3ynabTaTe MHUTO3a BO3HHKAIOT JOYEpHHE KIIETKH C
UICHTUIHBIMU HA0OpaMu XpOMOCOM?
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6. ['te B mpakTHKe CEMBCKOTO XO3SHUCTBA HAXOJUT BHIPAKCHUE OCHOB-
HOE CBOMCTBO MHUTO3a?

7. HaGmogaercs nu CTONMh TOYHOE, KaK XPOMOCOM, PacIpeieicHUe
COJICPKMMOTO ITUTOTIA3MbI KJIIETKH IPU MUTO3¢E?

JlabopaTopHo-npaKkTHYecKoe 3aHATHE 3.

MEMO3. IUTOJJOT'MYECKUE OCHOBBI IIOJIOBOT'O
PASMHOXEHUA

Heab 3ansiTusi. M3y4nTh 0cOOGHHOCTH pacrpeneseHus XpOMOCOM-
HOI'0 MaTepuaa B IIpolecce Merhosa.

3aganus. PaccMoTpeTh KJI€TKH, HAXOISIIMECS B pa3iWYHBIX (hazax
Meio3a. 3aprcoBarh (pas3pl Meiio3a, OTMETHB OCHOBHBIE IPOIIECCHI, TIPOUC-
XoZsmue B KieTkax. [Ipoun3BecTH MOACYET KOIMYECTBa OOpa3yIOMIHXCS
XpOMOCOM, XpOMAaTH/l, ONBAJICHTOB U THIIOB FTaMET y OCHOBHBIX C.-X. pacTe-
HUI B X0JIe Meiio3a.

MarepuaJisl 111 3aHATHA. MUKPOCKOIIBI, CIUPTOBKHU, IPEAMETHbIC
Y TIOKPOBHEIE CTEKJIa, IPEnapoBalbHbIe UIJIbI, THTeIbKH. OUKCHPOBAHHBIN
Mmarepuai (NMBUIBHUKK PiKH, JIyKa, MIIEHUObl U Ap.). AuetokapmuH, 45%
YKCYCHasl KUCJIOTA.

JlutepaTtypa

1-C.47-51;2-C. 13-19;6-C.38-40; 11 - C. 11-14.

ITpu nosa0BOM pa3sMHOXKEHHH HOBBIM OpraHu3M, KakK IIPaBUiIO, BO3HU-
KaeT Ha OCHOBE CIIMSIHUS JIBYX FaMeT — MY>KCKOH U >KEHCKOH TOJIOBBIX Kile-
TOK, B pe3yJbTaTe 4ero oopaszyercst 3urora u GpopMupyercsi ocodb Ciemy-
foniero nokosneHus. CienoBaresibHO, IOTOMCTBO HacjelyeT, B BUIEe Habopa
XpOMOCOM, T€HETHUYECKUI MaTepuan OT ABYX poaurtened. OmHako 4ucio
XPOMOCOM B COMAaTHYECKUX KJIETKAaX OJHOTO BHJA OCTAETCS MMOCTOSHHBIM U
HEU3MEHHBIM B PAAY ITOKOJIEHHUH, TaK KaK IOJIOBBIE KIIETKH COAEpXKaT pe-
OYLIUPOBaHHOE (YMEHBIIEHHOE BJIBOE), TAIUIOMIHOE YUCI0 XpoMocoM. O0-
pa3yroTcs KJIETKH C TalIOWIHBIM HabOpoM XpOMOCOM B pe3yibTaTe Meno-
3a.

Meiio3 - 0coOblil BUA A€IEHUS KIETOK, B pe3ybTaTe KOTOPOTO YHuC-
JI0O XpOMOCOM B KJIETKE peaylupyercsi (YMEHBIIAETCS BIBOE), CTAHOBUTCS
ramiouAHbIM. JIMIUIOMJHOE YUCIIO XPOMOCOM BOCCTaHABIMBAETCA B IIPO-
1ecce OIIOAOTBOPEHUS MPH CIMSHUM JBYX TalNIOWIHBIX MOJOBBIX KIIETOK
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(ramer) - OTLOBCKOH M MaTepuHCKOH (puc. 6). B Meiioze coBepuaeTcs psia
HPOLIECCOB, UMEIOIINX BaKHOE 3HAUCHUE B HACIICJOBAHUM MPU3HAKOB: 1)
PenyKIusi — yYMEHbBIICHUE BJBOE YMCIA XPOMOCOM B KJIETKaX; 2) KOHb-
OTanusi TOMOJIOTHYHBIX XPOMOCOM U KaK BCJICICTBHE — KPOCCHHTOBEp; 3)
cayyaiiHOoe pacxoxIeHHe XPOMOCOM B JOUEPHUE KIICTKH.

Meiio3 cOCTOUT U3 IBYX IOCIIENOBATENbHBIX AcsicHui. [lepBoe nene-
HHUE, B pPe3ylbTaTe KOTOPOTro 00pa3yloTcs sijpa C TalIOWAHBIM HAOOpOM
XpOMOCOM, HAa3bIBACTCSl PeOVKYUOHHLIM, WIM TETEPOTHIIMUYECKUM; BTOPOE
JeJIeHHE Ha3bIBACTCS 9KEAYUOHHBIM, WM TOMOTHIIMYECKUM, U IPOTEKAeT
no Tummy muro3a. Kaxmoe neneHue B CBOIO ouepelb COCTOMUT U3 psla Io-
crenoBaTenbHBIX (a3 (puc. 6). Massl MEPBOTO JCICHHUS MPHHATO 0003HA-
yaTh mudpoii |, BToporo - Il. Mexay | u |l nenenusiMu KII€TKM HAXOAATCS B
COCTOSIHUM WHTEPKUHE3A.
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IIpodaza | — dasza Meiio3a, BO BpeMsi KOTOPOH HMPOUCXOAAT CIIOXK-
HBIE CTPYKTYpHBIE IpeoOpa3oBaHHS XPOMOCOMHOTO Mmartepuana. OHa co-
CTOUT M3 psijia MOCIEJOBaTENbHBIX CTalWi: JIENTOHEMBI, 3UTOHEMBI, MaXHU-
HEMBI, JUMJIOHEMBI U THaKUHE3a.

B 1renmoneme cnabocnmpann3oBaHHBIE XPOMOCOMBI HMMEIOT BT
JUTHHHBIX TOHKUX HUTEW, COOpPaHHBIX B Spe B BUJE PHIXJIOTro Kiyoka. Kax-
Jiasi XpoOMOcoMa COCTOUT U3 ABYX XpOMATH]I.

B 3uconeme mpoucXoAUT KOHBIOTANWS, WIM CHHAIICUC (COeIMHEHNE
MOTTapHO), TOMOJIOTUYHBIX XpoMocoM. KoHbroramnust 00bI9HO HAYHHAETCS C
KOHIIEBBIX (TEJIOMEPHBIX) yYacTKOB XPOMOCOM H PacHpOCTpaHseTcs o
Bcell ux anuHe. B pesynpTare KOHBIOTAIMK 00pa3yloTcsl OMBaJICHTHI (KOM-
TUIEKCHl U3 COEIMHEHHBIX MMOTAPHO TOMOJIOTHYHBIX XPOMOCOM), YUCIIO KO-
TOPBIX COOTBETCTBYET ralIOnIHOMY Habopy xpomocoM. Kaxplit OuBajgeHT
COCTOUT U3 YCTBIPECX XpOMATHUA. (DYHKHI/IIO CHHAaIICHUCa BBIIIOJIHACT CHUHAII-
toHemanbHBIH KoMmIuieke (CK) — OenxoBoe oOpa3zoBaHHe, BXOJAIIEE B CO-
craB OuBanenta. CK mMmeeT BUA TPEXCIIOMHON JIEHTHI, pacloararoniencs
MEXy KOHBIOTUPYIOIIUMHU XpOMOCOMAaMH.

Taxunema. B 3Ty cTamuio yBeTUUUBAIOTCS pa3MephI sApa U SAPHIII-
Ka, XpOMOCOMBI YKOPAUMBAIOTCS M YTONIIAIOTCS, U 3aKaHIMBaeTcs (popmu-
poBaHue OMBAJICHTOB.

Jlunnonema. XpoMOCOMBI, COCIIMHCHHBIC B OWBAJCHTHI, HAYMHAIOT
OTTaJKWUBAThCS OJHA OT JAPYroi, BHayalle - B IEHTPOMEPHOM YyYacTKe, 3a-
TEM - 10 BCEW NJIMHE, OCTaBasCh COCIUHEHHBIMH TOJIBKO B MECTaxX KpOC-
cuaroBepa. [Ipm 3tom XpomocoMbl oOpasyor X - oOpasHble (QHTYpEHI,
HasbIBaemble xuazmamu. Ilo ¢urypam OMBaIIEHTOB B 3TO BpeMs MOXKHO
OTIpE TN Th, TIPOU3OIIIEI T KPOCCUHTOBED, U €CIIH /1, TO Ha KAaKOM y4acT-
K€ XPOMOCOMBI, OBbUT JIW OH OJMHAPHBIM HJIM ABOUHBIM. Kpoccuneoeepom
Ha3bIBAETCST OOMEH yY4yaCTKaMH MEXAY XpoOMaTHIaMH T'OMOJIOT'MYHBIX XPO-
MocoM. Kakmast U3 yeTblpex XpoMmaTHa WMeeT OAMHAKOBYIO BEPOSTHOCTD
KPOCCHUHI'OBEpPA, IMO3TOMY OH MOXET IMPOUCXOAUTH MEXKAY ABYMs, TPEMA U
YETBIPEMSI XpOMaTHAAMH, 3aTparuBas oAuH (OIWHAPHBIA KPOCCHHTOBED),
IBa 1 Oonee yuyacTkoB xpomatua. KpoccrHrosep npuBOAUT K peKOMOMHA-
IIUH T€HOB B XPOMOCOME.

Jluaxunes. TlpomomkaeTcs MNpPOUECC YKOPAUYMBAHUSL W YTOJILIECHUS
XpOMOCOM B OMBajeHTaX. XHa3Mbl «COCKaIb3bIBAIOT» K KOHIIAM XpOMATH],
OMBaJICHTHl METALIEHTPUYECKUX XPOMOCOM NPHOOPETAIOT KOJNBLEBYIO, a
aKpOIIEHTPHUYECKUX - MAIOYKOBHIHYIO (JOPMY M pacroararoTcs 1o Mepu-
(depun sapa. B konie npodasel | saepHas oboouka (pparMeHTHpYeETCS,
SITPBIIIKO UCYE3aeT.

MeTtada3za |. 3akanumnBacTcsi GOpPMHPOBAHUE MHUTOTHUYECKOTO aIllla-
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pata, OMBaJeHTHI PACIONaraloTCs B UTOMIIa3Me 10 SKBAaTOpy KieTku. Llen-
TPOMEPBI XPOMOCOM IPHUKPEIUISIOTCS K TAHYIIMM HHUTSM MHTOTHYECKOTO
BepeTeHa, HO He aenarcs. [Ipu 3ToM oJHa U3 LIEHTPOMEpP OPUEHTUPYETCS K
OJTHOMY TIOJIIOCY, a APYras K MPOTHUBOIIOJIOKHOMY.

Anadaza |. B pesynprare neiicTBusg BepeTeHa JIEICHUS, TPOUCXOAHUT
pas3pblB XMa3MEHHBIX CBSI3€H, M TOMOJIOTUYHBIE XPOMOCOMBI PACXOIATCS K
nojrocaM kieTku. CiefyeT OTMETHTb, YTO K IMOJII0CaM OTXOIAT He OJHO-
XpOMaTHHBIE, KAK B MUTO3€, a JAByXpoMaTuaHble XpomocoMbl. CooTBeT-
CTBEHHO y KaXAOTO IOJIOCa KIETKH OYyAET COCPeAOTOYEH TaIUIOWIHBIH
Ha0Op IBYXPOMATUAHBIX XpOMOCOM. PacxokaeHne KaKaoi mapbl TOMOJIO-
THYHBIX XPOMOCOM HPOHMCXOAUT HE3aBUCHMO OT JAPYTUX Map, HOCUT Ciy-
YalHBIM XapakTep, MO3TOMY YHCIO BO3MOXKHBIX COUETAHUN MATEPUHCKUX U
OTLOBCKHX XPOMOCOM (2 COOTBETCTBEHHO M TaMeT) Ha KaKJOM IIOJIOCE
MOXET JocTurath 2", e 71 — TarionaHoe YuciIo Xpomocom. Hampumep, y
pacTeHui CKeppl ralIonHOE YUCIIO XPOMOCOM N = 3, YHCIIO BO3MOXKHBIX
codeTaHuii XpoMocoM cocTaBut 2° = 8, y stamens (N = 7) 27 = 128, y mme-
HUIB MATKOiT (N = 21) 310 Gyxer 2% = 2097152, a y uenoseka npu N = 23
YHCII0 BO3MOKHBIX TUIIOB FaMeT Oyjet paHo 2°° = 8388608.

Takoe HE3aBUCHMOE CIIydailHOE PacX0XKIEHHE TOMOJIOTMYHBIX XPO-
MOCOM K MOJIFOcCaM OOYCIIOBIMBAaeT KOMOWHATHBHYIO M3MEHYHBOCTh W Te-
HETHYEeCKOe MHOI000pa3ue MOJIOBBIX KIETOK - TameT. KoMOMHaTHBHAS U3-
MEHYHUBOCTb €lle 0oJiee yCHIMBAETCS U B PE3yJibTaTe KPOCCHHIOBEPA, TaK
KaK XpOMOCOMBI ITociie poxoxaeHus npodassl | He Bceraa ObIBalOT MAEH-
TUYHBIMU HCXOJHBIM XPOMOCOMaM, BCTYITUBIIIUM B MEHO3.

CBoOosiHOE coYeTaHHE OTLOBCKHX M MAaTEPHUHCKHX XPOMOCOM B IIO-
JIOBBIX KJIETKaX B XOZ€ Meio03a SIBJISETCSI OCHOBOW OYEHb BAYKHOT'O 3aKOHA
HE3aBUCHMOTO HACJIEJIOBAaHUS W KOMOMHHPOBAHHS IMPHU3HAKOB (TPETHETO
3akoHa Mennens).

Tesogasa |. XpoMocoMbl KOHIEHTPUPYIOTCS Ha TOMIOCAX KIETKH. Y
HEKOTOPBIX BWJIOB pacTeHHi (MPEHMMYNIECTBEHHO OJHOJIOJIBHBIX) B ITOM
(aze Ha SKBaTOpE MPOUCXOIWT IIMTOKHHE3, 00Opa3yeTcs Juajaa KIeToK. Y
JIpyruX BUAOB (IPEUMYILECTBEHHO ABYIOJIBHBIX) KJIETOYHAs 000J0YKa HE
oOpasyercs u Tenodasa | siBisercs nepexoanoi k nenenuro | metiosa.

HNnrepkune3. Kparkospemennas ¢aza mexnay | u |l nenenunsmu. B
OTIMYHE OT HHTEp(a3bl XPOMOCOMBI JIECIHUPATU3YIOTCS YAaCTUYHO WU He
npoucxoaut perkanuu JJHK.

IIpoda3za 1. B sapax KII€TOK AWaIbl Y€TKO MPOSBISIOTCS XPOMOCO-
MBI, KQXJasi U3 KOTOPBIX COCTOMT U3 JIByX XPOMAaTH[, COEIUHEHHBIX LICH-
TpoMepoM. OHM UMEIOT BHJ JOBOJHHO TOHKHX HHUTEH, PACTIONOKEHHBIX T10
nepudepun sapa. B konue npodasel |l ¢pparmenTupyercs saepHas 000-
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JIOYKA.

MeTtada3za |l. B kaxxmoit kireTke auaabl 3aKkaHIuBaeTcs (popMupoBa-
HUE BEpETCeHA JeNeHHsI. XPOMOCOMBI PacIoIaralTcs M0 SKBATOPY KIICTKH.
K meHTpOoMepaM XpoMOCOM MPUKPEIUISIFOTCS TAHYIUE HUTH BEpeTEHA.

Anadaza Il. IlerTpomMepbl nemsITCS W XPOMATHIOBI PACXOmATCS K
TIPOTHUBOITOJIOXHBIM TTOJTFOCaM KIICTKH.

Tenogaza Il. CecTpuHCKrEe XPOMOCOMBI KOHIICHTPUPYIOTCS HA TIO-
JOcaxX KIETOK W TIOJMHOCTBIO JECTUpaTn3yrTca. PopMupyOTCS SOpo H
KJIeTOYHast 000JI04Ka.

OO0bIYHO Bce (ha3bl BTOPOTO JACJICHHUS MPOTEKAIOT OJHOBPEMECHHO B
o0eux KJIeTKaxX IUad. 3aKaHYueaemcs Meuos 00pazosanuem u3 Kanicoou
MAMePUHCKOU KIemKU Yemblpex Cnop ¢ 2ani0UOHbIM HAOOPOM XPOMOCOM.

Buosnoruyeckoe 3Ha4enne Meiio3a COCTOUT B NOJAEPKaHUN BUIOBO-
T'O IIOCTOSAHCTBA 4YHuCJjia XpOMOCOM nu YCI/IJ'IGHI/II/I KOM6I/IH3TI/IBHOI\/'I N3MCHUYHNBO-
CTH TIOTOMCTBA 32 CUET TeHETHYECKOT'0 MHOTO00pa3Hsl MOJIOBBIX KIIETOK.

BbinosnHeHue 3aganu.

1. V3 1IBETKOB COLIBETHI COOpAHHBIX B IMOJIC WM XpaHaumxcs B 70%
crnupre nocie GUKCcayy, THHIETOM U3BJIeYb 2-3 MbUIbHUKA.

2. Marepuan moMemaT B KpacuTenab Ha 3-5 MUHYT W Ui JyYIIEro
OKpAIlIMBaHUS Tpenapar MoJ0TPETh Ha CIIUPTOBKE 0 KUITEHHSL.

3. OkpalieHHble TBUILBHUKM TOMECTUTh Ha MPEAMETHOE CTEKJIO B Kall-
1m0 45% YKCYCHOW KHCIIOTBI, TOKPBIBAIOT MOKPOBHBIM CTEKIIOM, TOCTYKHBAs
CIIMYKOW WJTH MAJIBIIEM Pa3aBINBAIOT MBUILHUKH U TIIATENIFHO paclpeaesuTh
TI0 CTEKJTY MX COZIEP)KUMOE 0 MOTyYeHHs MasKa.

4. C nomo1pio GUIBTPOBAIBHOM OyMaru yaajsiioT OCTaTKU YKCYCHOU
KHACNOTHL. ['0TOBBIE Tpemaparthl IJIs JyYIIeH COXPAaHHOCTH OKAHTOBBIBAIOT
napapHOM WITH JTAKOM.

5. IlpemapaTr paccMaTpHBAIOT MO MHKPOCKOIIOM, ONPEAEISIOT (asy
Melo3a U M3y4aloT U 3apUCOBBIBAIOT €€, oOparmast 0co00e BHUMaHUE Ha CO-
cTOsHME XpoMmocoM H cTaguu Tpodassl |. CorsacHO BBIZAHHOMY 3aJaHUIO
MOJCUMTHIBAEM KOJIHMYEeCTBAa OOpa3yloIIMXcs B XOlIe Meio3a XpoMocoM,
XpoMatu, OMBaJICHTOB U THIIOB raMeT.

Bonpocs! A1 caMOKOHTPOJISI.
1. [lepeuncnure oOIIME YEPTHI U Pa3IMYUs MUTO32 U MeHo03a.
2. B xakoii ¢ase Meiio3a 00pa3yroTCsi XHMa3Mbl U IPOUCXOIUT KPOC-
cunroBep? JlaiiTe onpeneneHue 3TUM ITOHSATHSIM.
3. Korza npoucxoauT cuHTE3 XpoMaTHI Ipu Melo3e U Korzpa odpa-
3YIOTCSI OMBAJICHTHI?
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4. Ilepeuncnute paznuuus Mexay aHadaszoit Murosa u aHadazoit [ u
Il nenenuns meiosa.

5. B uem cocTosIT OCHOBHBIE OTJINYMS MHTEp(]a3bl OT HHTEPKUHE3a?

6. B kaxoii ¢asze Meifo3a MPOUCXOIUT CITydyailHOE HE3aBUCHMOE pac-
XOXKIIECHHE XPOMOCOM K TToJTFocam?

7. CKONBKO Pa3IMyYHBIX TUIIOB raMeT MOXET 00pa30BbIBATHCS Y JIyKa
pen4aroro B pe3yjabTaTe HE3aBUCHUMOIO CIy4allHOTO PACXOXKACHHUS XPOMO-
coMm B a"adase |.

8. CKOJIBKO XPOMOCOM CONEpKHUT OWBAJICHTHI W TaMETHl MSATKOM
MIIEHAIBI?

9. B moroMcTBE KakuX OPTraHM3MOB CIIEAYeT OKUAATh OOJBILIEro
TeHETHYECKOI0 Pa3HOO0Opasus: Pa3MHOXKAIOUIMXCS BETETATUBHBIM MU
reHepaTUBHBIM TyTeM ? [Touemy?

10. B d4em cOCTOST OCHOBHBIE OTJIMYHMS PEIYKIMOHHOTO U
9KBallMOHHOTO JIEIICHNI Mero3a?

11. [louemy B anadaze I k momrocam pacXoAsATCs IENbIe XPOMOCOMBI
a He XpoMaTuas1?

12. Kakoe BakHOE€ T'€HETHUECKOE 3HAUCHHE HMEIOT MPOIECCHI
COBEpILAIINECS B X0/1€ Meno3e?

CamocroareabHoe 3auarue 1
®OPMHUPOBAHUE I10JI0OBBIX KJIETOK U OILIOJJOTBOPEHUE
Y BBICIIIUX PACTEHUI

Hean 3ansaTusi. O3HAKOMUTHCS C TIpolieccaMi JOPMUPOBAHUS TaAMET
¥ OCOOCHHOCTSIMH OIIJIOAOTBOPEHUS Y BBICIIUX PACTCHUH.

3aganue. VM3yunTh XOJ CIOpPOTeHE3a M TaMETOTeHe3a M IPOIECC
JIBOMHOTO orIofoTBOpeHus. Crenarh pUCyHKH

Matepuansl 1is 3aHATHA. CXEeMbl, PUCYHKH IPOIECCOB CIIOPO U
raMeTOreHe3a, ABOMHOTO OIIOI0TBOPEHMSL.

JlutepaTtypa

1-C.54-67;6-C.40-55; 10 - C. 30-35; 11 - C. 20 -26;13- C. 77-99.

Meiio3 ¢ ero craausiMud U (pazamMu pa3BHTHSI TOJIOBBIX KJIETOK JIMILb
OJIMH M3 ATAIOB IpOIIEcca MOJI0BOTO pasMHOXeHus. [locie meiio3a HacTymna-
eT 3Tan (OPMUPOBAHUS 3PEITBIX TIOJIOBBIX KIETOK — F'aMeT, KOTOPHIi Ha3bIBa-
€TCs TaMETOT€HE30M.

N3BecTHO, UTO JKEHCKHE M MY)KCKHE MOJIOBBIE KJIETKH 3HAUUTEIBHO
OTJIIMYAIOTCA APYT OT APYra, Tak Kak (PU3MOoJoruyeckas Creluantn3ays
KJIETOK HAJIOKHJIA CBOW OTIIEYATOK HAa UX MOP(HOIOTHUECKYIO CTPYKTYpPY H
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(husHronornuecKrue 0COOCHHOCTH. DTH PA3INYHSI BOSHHUKIIU B MPOIIECCE IBO-
morun. JKeHckas moyioBasi KIeTka, Hapsiny ¢ QyHKIuel nepenadn Haclea-
CTBEHHOCTH, Tipro0pena (QyHKIUIO 00ecIeYeHHs MUTaHUEM 3apojibilia Ha
HAYaJbHBIX CTAJMSIX €ro pa3BuUTHS. MyKCKas MOJIOBasi KJIETKA ATOH (PyHK-
nueit He odmagaer. [Iporecc popMUpOBaHHS KIETOK y PACTEHHUH MOApa3zie-
JITeTCS Ha JBa 3TaIa: CIIOPOreHe3 U raMeTorenes (puc. 7).

ITpomecc 06pa3oBaHMst MYKCKHUX TIOJOBBIX KJIECTOK HAa3bIBAIOT MUKPO-
CIIOPOTEHE30M M MHUKPOTaMETOT€HE30M, a MPOoIlecc 00pa3oBaHUs KEHCKHIX
MOJIOBBIX KJIETOK - MAKPOCTIOPOTEHE30M U MaKpOTaMETOT €HE30M.

Mamepurcras Cuwnancuc

KAGTIKQ @ 20MO.A02UYHIX

BUKPOCTODG. xpomocom
Memagaza [

MamepuncKa s
Kaemxa
;mezacnops

Tempada
MUKBOCTOD

Nepbuid 5 Lezexepayun
MUmo3 mpex
@ mezncnop

MUKPOCTIOPAX

Adpo
astasueboi
mpy6Ku

Cnepmuy

3peaste nsiasyebtie 3epHa E 3pensii 30podvitueBii Mew oK
1 2
Puc. 7. O6pazoBanue Myx)ckoro rameroduTa (MbUIBLEBOTO 3epHa) 1 1
3apOJIBIIIEBOT0 MEIIKA Y BBICIIHX PACTCHUI 2.

Muxpocnoporenes. [Ipouecc 06pazoBaHusi My>KCKUX TOJIOBBIX KJle-
TOK TPOWICXOJUT B TBUIbHHKE. B cyOsmmmepmMalbHOM ClIO€ KakKIOro W3
JIBYX YTJIOB MbUTbHUKA TOSBISIFOTCS KIETKU IEPBHYHOTO aPXCECIIOPHSL.
KreTkn mepBUYHOTO apXecropHs JESITCS MHTOTHYECKH ¢ 00pa3oBaHUEM
JIByX CJIOEB - KHApYXH MMapUeTaJbHBIH MPUCTEHOYHBIN, a BOBHYTPb - BTO-
PUYHBIN apXecropui.
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U3 ool MaTeprHCKOM KIETKH (KJIETKA BTOPUYHOTO apXecropHs) ¢
MOMOIIBI0 MEHOTHUYECKOTO AeIeHus1 00pa3yroTcst 4 MUKpocnopsl. Jlenenue
KJIETOK OCYIIECTBIsIeTCsl ABYMsI yTsimu. [1epBblif - HeOJHOBpEMEHHOE, T.H.
CYKIeCCUBHOE JICIICHUE, KOI[la BHaYaJle U3 OIHOW 00pa3yloTCs IBE KICTKH
B pesynbTare M |, a 3aTem oHu mendarcs euie pa3 oopasys 4 kietku. Bropoit
CHoco0 XapakTepeH JUisl IBYIOJBHBIX, €T0 HAa3bIBAIOT OJHOBPEMEHHBIM, HIIH
CUMYJIbTAHTHBIM. OCOOEHHOCTh €T0 COCTOMUT B TOM, UTO IIOCJIE IIEPBOTO U
BTOPOTO JEJICHUSI Mei03a MEeperopoKd MEXKAy HUMH HE BO3HUKAET W B
enuHOM Macce TuaBaeT 4 sapa. O6pa3oBaHueM 4 OTHOSIEPHBIX MBUTHHOK U
3aKaHYMBAETCS] MUKPOCTIOpPOTeHe3. DTa MBUTMHKA SIBIISIETCS TIEPBOW KIIETKOM
MYXCKOT'O TaMeTo(uTa.

Mukporamerorene3. Bragane Mukpocmopa ObIBaeT 3alOJHEHA IIH-
TOIIa3MOM, a sApo nmocpeaune. Yepes onpezeneHHoe BpeMs (OT HECKOJIb-
KHX MUHYT IO HECKOJIBKHMX THEW) sIIPO HAUMHAET AEIUTHCS MUTOTHUYECKH.
OO0pasyloTcsi IBe KIETKH BHYTPH OJHOW TMBUIMHKA. bombplmas kieTka ¢
KPYIHBIM SIIPOM HAa3BIBACTCSl 8ecemamueHoll, Opyras, ¢ HeOONbIIoNW Mac-
COil LWTOIUIa3Mbl W HEKPYIHBIM SIPOM, HA3bIBACTCS ceHepamugHoiu. B
JalbHEeHIIeM TeHepaTHBHAS KJIeTKa OTACTSCTCS OT 000JIOUKU U TTOTPYKaeT-
Cs1 B BETeTATHBHYIO KJIETKY KaK B UICTOUHUK MUTaHMA. BereratuBHas kietka
MUTAETCS 33 CUET BEIIECTB, MOCTYNAIOIINX B KIETKY U3BHE.

BereraruBHoe siapo Oounbliie He AETUTCS, a TeHEpaTUBHAs KJIETKa U
ee Aapo OOBIYHO ellle pa3 MUTOTHYECKHU JIEJIATCS, B pe3ysbTaTe 4ero oopa-
3yeTcs JIBa CIIEpMHUSI.

Takum oOpa3oMmM, H3 OFHOSIEPHOM MHKPOCIOpPHI 0Opa3yercs
TpexsiiepHas MbUTMHKA: OJHO BETE€TaTUBHOE SIIPO W ABA CIEPMHS C rario-
UJIHBIM YHUCJIOM XPOMOCOM. Dma mpexsa0epHas NblIuHKA U A61Aemcs My K-
CKHM rameTo¢urom.

Maxpocnoporene3. O0pa3oBaHre KEHCKHX TOJOBBIX KJIETOK ITPO-
UCXOJIUT Y IIBETKOBBIX PACTCHUH B 3aBS3M MECTHKA. B moyiocTn 3aBsi3u pas-
BUBAIOTCS CEMSIOYKH, B IIEHTPAIBHONW YacTH KOTOPOH B HYLIEJTYCE MOSB-
nsiercst apxecnopuid. KileTku nmepBHYHOTO apXecropusi AEISITCS MHTOTHYC-
CKHU M 00pa3yIoT KHapyXH MapueTaJbHbIA CII0H, 8 BOBHYTpPb - CIIOPOT€HHbIE
knetkr. OJHA KJIeTKa CIIOPOreHHOW TKaHU OOBIYHO IpeTeprieBacT MeHoTH-
YEeCKOe JIeJICHHE, B Pe3yJIbTaTe 4ero oopaszyeTcs 4eTbipe Makpocmnopsl. Of-
HAaKO TOJIKO OJIHAa U3 4-X CIOp MPOJOJIKAET Pa3BUBATHCA B MaKpOCIOpy, a
OCTaJIbHBIE TPH IETCHEPHUPYIOT.

Maxkporamerorene3. OHa rarmiongHas MaKpocropa CTaHOBUTCS Ma-
TEPUHCKON KJIETKOM 3apOABIILIEBOrO MEIIKA U HAUYMHAET Pa3BUBATHCS B XKEH-
CKHI ramMeTo(uT. SIApo Meracropsl IpeTepreBaeT Pl MUTOTHYECKHX Jee-
HUI (y OOJNIBIIMHCTBA PACTEHUH MX TPH), B pe3ysibTaTe KOTOPOro GpopmMupy-
€TCS BOCBMUSIICPHBIN 3apo/IbIieBbiii Memiok. Jlanee mpoucxoaut audde-
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peHIMAIMS BHYTPEHHUX 3JIeMEHTOB. OT Ka)JI0ro MOJIoca K IIEHTPY OTXOIUT
0 OJJHOMY SIZIPY, KOTOphIe OOBIYHO CIMBAIOTCS, 00pa3ys IEHTPaIbHOE SAPO
3apOJIBILIEBOTO MEIIKA, YACIO XPOMOCOM KOTOPOro OyneT paBHO 2N (AWILIO-
HIHOE YHUCIIO).

Ha mukponunspaom koHIe GopMHUpyeTCs SHIEBOM ammnapaT, COCTO-
AU 13 Tpex KiaeTok. OfHa U3 HUX CTAHOBUTCS JKEHCKOH MOJIOBOM rame-
TOH - AUTIEKIIETKON, a ABE APYyTHe 1Mo 00€ CTOPOHBI OT HEE - CHHEPTHIaMHU.
Ha npyrom (xanazanpHOM) KOHIIE 00pa3yloTcsi TpU A1pa, UX HA3BIBAIOT aH-
tunoaMu. Ha 3Tom 3akanumBaeTcst opMUpPOBaHHE KEHCKOTO TaMeTohuTa
WY 3apojibiiieBoro Merika Polygonum — muna.

CrustHue MY>KCKOW M JKCHCKOH TaMeThl, 3aKaHYMBACTCS OOBEIAMHE-
HHEM UX siiep ¥ 00pa3oBaHueM 3uT0Thl (onrodomeopenuem). I aBHO# re-
HeTH4YeCKOH CYIIHOCTBIO Ipoliecca OIUIOJOTBOPEHHs SBISIETCS BOCCTa-
HOBIICHHE XapaKTEPHOTO IS BUAA AWILIOWTHOTO YHCIa XPOMOCOM H pe-
KOMOWHAIIUS POJUTEIHCKAX XPOMOCOM Y TIOTOMCTBA (TIOSIBJIEHHE HOBOOO-
pa3zoBaHwii).

151 IOKPBITOCEMEHHBIX PACTEHUN XapaKTEpHO ABOMHOE OIIOJOTBO-
peHue KOTopoe BIEpBHIE BIEpBbIE omucaHO poccuiickuMm yueHsiM C. T
Hagammaeiv. [Iputb1ieBoe 3€pHO, TIOMIAAast HAa PHUTBIIE MTECTHKA, TIPOPACTaET
B HeM. [Ipu 3TOM BereraTuBHas KJeTKa IMBUIBIIEBOTO 3€pHA MPEBpAIIaeTcs B
TOHKYIO TBLIBICBYIO TPYOKY, KOTOpas MPOXOAUT IO CTOJOUKY MECTHKA U
MIPOHUKAET Yepe3 MbUIBIIEBXO0/ (MUKPOIIHIIE) B 3apO/IBIIIEBHI Meniok. Tam
KOHEIl MBUTBIIEBON TPYOKH pacTBOpSIETCS, M Yepe3 €€ OTKPHITHI KOHEI[ B
3apOJIBIIIEBHIH MENIOK MPOHUKAIOT JIBa TeHEPATHBHBIX Spa WINA CIIEPMUH.

OnuH U3 3TUX CIEPMUEB CIIMBAETCS C SAPOM SHICKIIETKH, B PE3yIIb-
TaTe 4Yero BO3HMUKAET 3UTOTa C AMIJIOMIHBIM YHCJIOM XPOMOCOM IIPH 3TOM
BOCCTAHOBJIMBAETCS CBOWCTBEHHOE BHJY YHCIIO XPOMOCOM (HpAGUio HO-
CMOSIHCMBa yucia xpomocom). VI3 3uroTel B JalbHEHIIIEM pa3BUBaeTCS 3a-
poabliil ceMeHu. Bropoil criepMuil ciiMBaeTca ¢ EHTPaJbHON JUIIIIONIHON
KJIETKOW 3apojplmeBoro memka. OT UX CIUSHHUS BO3HHMKAET TPUIIUIHASA
kieTka. M3 Hee pa3BuBaeTCa TKaHb YHIOCIEpMA, B KOTOPOIl HAKaIIMBAIOT-
Cs 3amacHble MUTATENbHbBIE BELECTBA JUISl Pa3BHUBAIOLIETOCS 3apoAbllia U
OyIyImiero mpopocTKa.

DTO W €CTh ABOWHOE OIUIOAOTBOpPEHHE. M3 OTUIOAOTBOPEHHON STHATIE-
KJIETKH (2n) oOpasyeTcs 3apopblil, U3 OIUIOOTBOPEHHOTO SIIpa 3apo/IbIIiie-
BOro Mmeiika — sugoctepm (3n). Sapa 3apojbiiiia UMEIOT JAMIUIOUIHOE, a
siipa SHAOCIEPMA - TPUIIIIOUTHOE YHCIIO XPOMOCOM.

OTKpBITHE SIBICHUS JBOWHOTO OIUIOAOTBOPEHUS TO3BOJIIIO OOBSC-
HUTH SIBJICHHE KCeHHMU. Kceruu - HETIOCPEICTBEHHOE MPOSIBICHUE MPHU3HA-
KOB OTILIOBCKOT'0 OpraHM3Ma B 3HJocIepMe ceMeHn. Hanpumep, rubpugHoie
cemeHa 1o (opme, BENTHMYMHE W OKpacke HepeaKo OBIBAIOT, IOXO0XKH Ha Ce-
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MEHa TOTO COpTa, C PACTEHUI KOTOPOro ObLIa B3sTa MbUIbIA AJIS CKpPEIlU-
BaHUsA, T. € OTHOBCKOro. Tak, B pe3ysnbTaTe ONBIICHHSA KCHCKHX LIBETKOB
0eno3epHOil KyKypy3bl MBUIBLIOW COPTa JKENTO3EpHON KYKYpy3bl THOpHI-
HbI€ 3€pHA MOJYYarOTCs KEITON OKpacKd. YCTaHOBJIEHO, YTO MPUYHHON
KCEHMi fBJSETCS ABOHHOE OIUIOAOTBOpEHHE, Onarojaps KOTOpOMY He
TOJIBKO 3apOJIbII CEMEHHU, HO U 3HOCIEPM BO3HMKAIOT O] COBOKYITHBIM
BIIMSIHUEM HACJICICTBEHHOCTH MAaTEPUHCKOTO M OTIIOBCKOTO OPTaHU3MOB.

Pa3ButHe 3aponpilia OCPEACTBOM OILUIOJOTBOPEHHS Hauboiee M-
POKO pacIpOCTpPaHEHHOE SIBJIEHHE CPEAU BhICIINX pacTeHuil. OnHaKo y He-
KOTOPBIX BHJIOB PacTEHHI BCTPEYalOTCs pa3BUTHE 3apojbliia 0e3 omioao-
TBOpPEHUs — annoMUKcHc. CylecTBYIOT HECKOJIBKO TUIIOB allOMUKCHUCA.

IlapTeHorene3 — 3T0 00pa3oBaHUE 3apOJbIIIa HETIOCPEACTBEHHO W3
rameThbl (Kak MpaBUJIO SMIEKJIETKH) ¢ MCKIIOYEHHEM IOJIOBOTO Ipolecca.
[Ipu pedyyuposanrnom napTeHOTeHE3€ 3apOIBIII Pa3BUBAETCS U3 HEOIIOA0-
TBOPEHHOM SIMIIEKIIETKH, UMEIOLIEH TalIONAHOE YUCIO XpoMocoM. B nan-
HOM ciy4ae oOpa3yeTcsl IMOJHOCTBIO CTEPWIIbHOE TallJIOWAHOE pPacTeHHE.
[Ipu nepedyyuposannom mapTeHOTeHE3E apXxecHopHaibHas KIETKa 3apo-
JBIIIICBOI'0 MEIIKAa ACIUTCA MHUTOTHUYCCKH, a HE MENOTHYECKH U COOTBET-
CTBEHHO SHIEKIIeTKa IMEeT NUTUIONAHBIN Ha0op XpoMocoM. B aToMm cirydae
pa3BHUBAETCsl BIIOJIHE HOPMAJIBHOE IUIOJOBUTOE PACTEHHE, HECYIIEE MpH-
3HaKH TOJBKO MaTEPUHCKON (OPMBEL.

AnoramMmsi — 3T0 pa3BUTHE 3apOoJbllia U3 cuHepru u antumnon. 006-
pasyromumecs pacTeHusl Ipyu ATOM THIIE allOMHKCHCA, KaK MPaBUIIO, raruio-
U/IHBL, T.€. UIMEIOT peAyLMPOBaHHbIM Ha0op XpomMocoM. CiieyeT OTMETUTD,
Hepeakoe 00pa3oBaHUe U TUIIOUAHBIX OCOOEH.

OMOpHOHUS — 3TO O0pa3oBaHWE 3apOJIBIIa U3 KIETOK HyIeJuryca
CEMSAIOYKH, T.€. U3 AUIJIONJHBIX COMaTHYECKUX KJIETOK. MOXXHO CUUTATBh,
4TO TAKOM CII0CO0 Pa3MHOXCHUA TCHETUYCCKH MAJIO OTJIMYACTCA OT BErera-
THUBHOTO.

AHAporeHe3s - 3TO pa3BUTHE 3apOAbIIIA U3 AHIEKIETKH, COOCTBEHHOE
AP0 KOTOPOH OTMHUPAET OO0 OIUIOAOTBOPEHMUS W 3aMEHSIETCS SIPOM CIIep-
Mmaro3onga. Kak npaBuiio, npu aHAporeHe3e BOSHUKAIOT 0COOU C TaIuIOHI-
HBIM HAOOPOM XPOMOCOM.

Ienernueckuii 3h(heKT pa3sTMYHBIX TUIIOB aIOMUKCHCA HEOTHO3HAYCH.
JlunnonaHele TUMBI allOMHUKCHCA, HEPEeTyLMPOBaHHBIA MapTEHOI€HES, aIlo-
ramMusa u 3M6pI/IOHI/ISI MpEACTaBIAOT HECOMHEHHBIN HUHTEPEC I CCIICKIHWU.
Takue THIBI allOMHUKCHCA, HE CBSI3aHHBIE C MEHO30M IO3BOJISIIOT M30€XaTh
pAacCIICIUICHNS] B TTOTOMCTBE M 3aKpenuTh 3PQEKT reTrepo3nuca B HEOTPaHHU-
YEHHOM DAY MOKOJICHUH. AIIOMUKCHUC [IO3BOJISIET COXPAHUTh IUIOAOBUTOCTD
y TETEePOIIOUIHBIX OPraHM3MOB (2yTOIMOJMIUIOWAOB, aJUIOMOIMIUIONAOB U
AHEYIUIONIOB).
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TECTOBBIE 3AJAHUSA 10 TEME
HOUTOJOI'MYECKHUE OCHOBBI HACJIEACTBEHHOCTH

1. 'eHeryKa u3y4aer SBICHUS u

2. OCHOBHOI METOJ T€HETHKU — 3TO

3. 'eHeTHKA SIBIISCTCS TEOPETHUCSCKON OCHOBOM
1) MaTeMaTukn 2) paCTEHHUECBOACTBA 3) CElCKIMH  4) OWOIOTHH
5) nIeMeHHoro siena

4. ITepBOOTKpBIBaTEIEM 3aKOHOB HACTICJOBAHUS SIBIISIETCSI
1) T.Mopraa 2) B. bercon 3) I'. Mennens

5. B 1900 romy 3axoHbl MeHiens nepeoTKPhLIH
1) T.Moprar 2) B. bercon 3)I. ne ®pm3  4) 3. Uepmakx
5) K. Koppenc

6. Hazpanue rereruka B 1907 roay npemioxun
1)I'. Mennens 2) B. bercon 3) I'. ne ®pus

7. Tlepro]] KIIACCMYECKON T€HETHKH TIPOI0JIKAIICS
1) 0 1865r. 2)1885-1900r.r. 3)1900- 1953 r.r.

8. Jlaroii Havyana COBpEMEHHOTO 3Tara pa3BUTHS FTCHETHKU CYUTAIOT
1) 1953r. 2)2000r. 3)1972r.

9. JlaTo#i poskaeHUs FTeHETHUSCKON MHKCHEPUN CUUTAIOT
1)1953r. 2)1900r. 3)1972r. 4)2000rT.

10. OcHOBHOE CBOMCTBO MHTO3a — HJEHTUYHOCTH HACIIEICTBEHHOW HH(DOP-
MaIlMX UCXOAHBIX (POPM U MIOTOMCTBA HCIIOIB3YETCs MPH

1) pa3sMHOXCHUH PACTEHUH ceMEHAMU  2) CEJICKITMY TIICHHUIIBI

3) BereTaTUBHOM Pa3MHOXXEHUH pacTeHuid 4) OMOTEXHOJIOTHH

5) YepeHKOBaHUHN CMOPOMHEI

11. Ilepuon nntepdasel, B koropoM npoucxoaut perumkanus JHK u mocne
KOTOPOTO B S/IpE KIIETKU yXKe COJEPKUTCS yIBOSHHAsS TeHeTHuecKast nHpop-
Manusi 0003HauaeTcst

)G, 2)S 3G 4) G;

12. ®aza muTO3a, B KOTOPOH HAYMHACTCS CITUPATTU3AIINS XPOMOCOM
1) anadaza 2) mo3mmss nmpodaza  3) meradaza  4) panHsst npodaza
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13. ®aza muTO03a, B KOTOPOH HAYMHACTCS (PparMEHTALUS STPHIIIEK
1) marepdasza 2) mozmuss npodasza  3) meradaza  4) panHsas mpodasza
5) tenogaza

14. ®a3a MuTO3a, B KOTOPOU XPOMOCOMBI HAUOOJIEE XOPOIIIO BUIHBI U OKOH-
9aTebHO (DOPMUPYETCSI BEPETEHO JICICHUS

1) uarepdasza 2)anadaza 3)wmeradaza 4) parsss nmpodasza

5) Temodaza

15. daza MuTO3a, B KOTOPOUH MPOUCXOAUT JIENICHUE IIEHTPOMEP U XPOMATHIIBI
CTAQHOBSTCS CECTPUHCKHUMHU XPOMOCOMaMHU

1) uarepasza 2) anadaza 3) meradasza 4) panuss npogasa

5) tenodaza

16. Mopdonorndecku  TOXJESCTBEHHBIE  XPOMOCOMBI  HAa3bIBAIOTCS

17. PacxoymeHre CeCTPHHCKIX XpPOMOCOM B aHaaze MUTO3a MPOUCXOAUT MO
JIecTBUEM

1) MuToTHYECKOTO anmapara  2) Komiuiekca [ oiabmkn

3) BepereHa nienieHus  4) HEHTpOMEP  5) TUCTOHOBBIX OEIIKOB

18. Xpomocomsl ¢ tuiedeBbIM nHaekcoM | — 1,9 Ha3biBatoTCS
1) akporieHTprUeckre 2) METAallEHTPUYECKHE 3) CyOMeTalleHTpHYEeCKHe
4) TENOICHTPUYECKHUE  5) paBHOIIICYHE

19. XpoMoCOMBI ¢ TIeYeBbIM HHAECKCOM 2 — 4,9 Ha3bIBAIOTCS
1) akporieHTpUYecKre 2) METallEeHTPHUYECKHE 3) CyOMeTarleHTpUIeCKre
4) cnaboHepaBHOIUIEUHE S5) aKPOLEHTPHUYECKUE CITyTHUYHBIE

20. XpoMOCOMBI € TIJIEYEBbIM HHAECKCOM 5 — 8 Ha3bIBAIOTCS
1) akporieHTpuUecKue 2) MEeTalleHTpUIecKne 3) cyOMeTalleHTpHYecKre
4) TeNOUEHTPUIECKUE 5) METalleHTPHYECKUE CITyTHUUHBIE

21. XpoMOCOMBI C IJIEYEBBIM HHAECKCOM 0oJiee 8 Ha3bIBAIOTCS
1) akporieHTpUYecKue 2) METalleHTpUYEeCKHe 3) CyOMeTalleHTpHYECKHe
4) TenoneHTpuyIecKre

22. 'arutonHBINA HA0OP XPOMOCOM COJIEpPKAT sapa:
I)cnop 2)Huymemryca 3)3uror 4)raMmer S) SIHATEIHS

23. KoMIOHEHTHI si/ipa, UMEIOILIHE 0COOYI0 OpraHM3aIliio, MOP(OIOTHIO U
CMOCOOHBIE K CAMOBOCTIPOM3BEICHHIO HA3BIBAKOTCS
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24.Y BBICIINX PACTCHUH JUILIOWIHBIA HA0OP XPOMOCOM COJICPIKAT:
1) copel  2) KJIeTKHM KOpHA ~ 3) 3uroTa  4) SHIoCepM

25. Kak HOCHTENH HAaCNeICTBEHHOCTH - XPOMOCOMBI 00JI/IAf0T CIIEAYIOIINMA
CBOMCTBaMU:

1) MHAMBUAYAILHOCT  2) IPOYHOCTH  3) MApHOCTh  4) MOCTOSTHCTBO

5) HEM3MEHIEMOCTh 6) IOIBMKHOCTh

26. pucymas COMaTHIECKOM KJIETKE COBOKYITHOCTH XPOMOCOM, XapaKTepH-
3yIOLIAsICsl ONPEeNICHHBIM YMCIOM, OPMOI U pa3MepoM, Ha3bIBaeTCs
1) penorunt  2) renotun  3) kapuotun  4) ©AUOrpamMMa

27. CeTyible TOJIOCHI HA XPOMOCOMaxX Ipu X AuddepeHInaaIb-HOM OKpalli-
BaHUU 3TO

28. TeMHBIE YYaCTKH Ha XpOMOCOMax MpH UX JuddepeHInaTIbHOM OKpaIlin-
BaHUH 3TO

29. daza MuUTO32, B KOTOPOU IPOUCXOIUT IUTOKWHE3
1) marepdaza 2)anmadaza  3) mertadaza  4) paHH:s mpodasza
5) tenodasza

30. Yactp XpOMOCOMBI, K KOTOPO# MPHUKPETUIAIOTCS HUTH BEpeTeHa JIeNIeHNS,
Ha3bIBACTCS
1) ciytHuk  2) turewo  3) eHTpoMepa

31. B ar0ii (haze MUTO32 XPOMOCOMBI PACTIONIATAIOTCS IIEHTPOMEPAMH B JKBa-
TOPUAIIBHOM TIOCKOCTH
1) uarepdaze 2) anadaze 3) meradaze 4) npodaze

32. JIBe onmuHAaKOBBIE IO JOpPME TIOJIOBHUHEI MeTa(a3HON XpOMOCOMBI, COE -
HEHHbIE [IEHTPOMEPOU HA3hIBAIOTCS
1) xnazmamu ~ 2) OuBaneHTamMu  3) XpoMaTHaamMu  4) ruiedaMu

33. JleneHue KIETKH, IIPU KOTOPOM HPOUCXOAMUT PaBHOMEPHOE pacipeaese-
HHE HAaCIIEICTBEHHOTO MaTepHaa, Ha3bIBaeTCs
1) sngomurozom  2) meiiozom  3) ammuro3oM  4) MHTO30M

34. I'padmueckoe M300paKEHUE XPOMOCOM COMATHUECKOH KJIETKH CO BCEMH
UX CTPYKTYPHBIMH U MOP(OJOTMYECKUMU XapaKTEPUCTHKAMH Ha3bIBaeTCS

35. B a10i1 (haze MuTO3a ACCIUPATU3YIOTCS CECTPUHCKUAE XPOMOCOMBI
1) renodase 2)anadasze 3)meradaze 4) npocdase
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36. MeradasHas KJIeTKa JIIONKUHA Y3KOIUCTHOrO (2n = 4() Oyaer coaepKatb
........ XPOMATH/T

37. [louepHue KIETKU KapTodest KyabTypHOro (2n = 48), mocie HUTOKUHe3a
OyayT COIepXarth .......... CECTPUHCKUX XPOMOCOM

38. B mpodasHoii KIeTKe KOPHS MSITKOM MINCHUIB (21 = 42) comepKuTcs
........ XPOMATH/IBI

39. V zemnsHUKHM cafioBoil (2n = 56) B aHadaze OTOWAET K MOMIOCY KIETKH
....... CECTPUHCKHX XPOMOCOM

38. [lpsmoe neneHne KIETKW IomoiaM 0e3 paBHOMEPHOTO pachpeneleHuUs
HACJICICTBEHHOTO MaTepuaja Ha3bIBaeTCs

39. Jlenenue KIETKH, MPU KOTOPOM IMPOHUCXOJUT MOCIIEI0BATEIHLHOE YBEIHU-
YeHHE YUCIIa XPOMOCOM, Ha3bIBaeTCA

40. Cragus ipodassl | Meiio3a, B KOTopoi 00pa3yroTcsi OWBaIIEHTHI
1) nuakune3 2) nenToHema 3) 3uroHema  4) TUIJIOHEMa

41. Cramus npodassl | Metio3a, B KOTOpOH MPOUCXOAUT KPOCCHHTOBEP
1) maxuaeMa 2) gentoHema 3) 3uroneMa 4) IMIIOHEMA

42. Cranus npodassl | Metio3a, B KOTOpOil 00pa3yroTcs Xua3mbl
1) nunmonema 2) nentoHema 3) 3uronema  4) AuakuHe3

43. B cocraB OuBajicHTa BXOJUT .. ... XPOMATH]IbI

44. B stoii (haze Meiio3a MpOUCXOIUT Pa3phbiB XHa3M U XPOMOCOMBI PacXo-
JUTCS K TIPOTHUBOIIOJIOKHBIM ITOJTFOCaM

1) mpodaze | 2) metadaza Il 3) anadaza ll  4) tenodasze |

5) anadasa |

45. B atoii craguu npodassl | Meiioza XpoMOCOMBI TIPEJICTABICHBI B BUIIE
TOHKUX JUTMHHBIX HUTEH
1) nunmonema 2) nentoHema 3) 3uronema  4) TuaKuHE3

46. daza MEKAY I'CTCPOTUINICCKUM U TOMOTUIINYCCKUM JACIICHUAMU Meio3a
HAa3bIBACTCA

47. Craaus npodassl | Melio3a, B KOTOpOi OMBaJIEHTHI PACIIOIAralOTCs 110
nepudepun spa 1 IpruoOPETarOT CBOMCTBEHHYIO HM (hopMy
1) nurutorema  2) 3uronemMa  3) JqUAKHWHE3
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48. daza MexIy PeAYKIUOHHBIM U SKBAIIMOHHBIM JICICHUSIMHA MeH03a Ha3bl-
BaeTCs

49, daza Meiio3a, B KOTOPO MPOUCXOAUT CHHATICUC TOMOJIOTHYHBIX XPOMO-
COM 1 00pa3yeTcsi CHHONITeHEMAaJIbHBIH KOMITJIEKC, HAa3bIBACTCSI

50. Cragus mpodassl | B KOTOpOH MPOUCXOIUT KOHBIOTAIUS TOMOJIOTHYHbBIX
XPOMOCOM, Ha3bIBACTCS

51. B mpodasze | metiosa y 3emisHEKH caoBoit (2n = 56) oOpaszyeTcs .......
OMBAJICHTOB

52. ®aza meiio3a, B KOTOPOil MPOUCXOIUT CITyYaifHOE PACXOXKICHUE TOMOJIO-
THYHBIX XPOMOCOM K IOJIIOCAaM KJIETKH, Ha3bIBACTCA

53. [Ipu ycnoBu#M OTCYTCTBHSI KPOCCHHTOBEPA Yy BUKH ITOCEBHOM (2n = 12)
MO>KET 00pa30BBIBATBCA ......... THIIA TaMeT

54. B cocraB OuMBaJieHTa BXOAMT ..... XPOMOCOMBI

55. YcranoBsure cooTBETCTBHE

(haza meiio3a npeodpa3oBaHue XpOMOCOM
1) mpocpaza | A) yacTWYHAs IECTIMPATN3AIHS XPOMOCOM
2) anacasa | b) cunancuc, kpoccuHroBEp
3) UHTEepKHHE3 B) o6pa3oBanue TeTpanpl criop
4) renodasa Il I') He3aBHCUMOE pacxoXxAeHHE XPOMOCOM

) permmkanus monexyn JJHK
E) oOpa3zoBaHue OMBAJICHTOB U X1a3M

56. MakcuMalbHOE KOJMYECTBO BO3MOXKHBIX PEKOMOWHAIIUA XPOMOCOM B
TaIyIONIHOM KJIETKE PXKH MOoceBHOM (2n = [4) cocTaBUT
1) 2" 2)2"; 3)256; 4)128; 5)3"; 6)195

57. B at0i1 (haze Meiio3a MPOUCXOAUT Pa3phiB IEHTPOMEDP U XPOMATH]IBI Pac-
XOJUTCS K MOJFOCAM KIICTKU
1) npodaze | 2) meradaza Il 3) anadaza Il 4) renodasze | 5) anadasza |

58. B otnuure ot nHTEpha3bl B UHTEPKUHE3E TIPOUCXOJIHT
1) permmkarst JIHK 2) yacTHYHAs JECTIMPATH3AINS XPOMOCOM
3) cnmpanmzanust xpomocoM  4) JIHK He perummmpyercs
5) HaKOIUICHUE PHEPTHH
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59. Tum pa3BUTHS TETpa] MUKPOCIIOP MPH KOTOPOM IOCIIE TIEPBOTO JACTICHHS
Meiio3a oOpa3yeTcs Araa KIeTOK Ha3bIBaeTCs

1) CyKIleCCHUBHBIM  2) CUMYJIbTAaHHBIM  3) TIOCJICJI0BATEIILHBIM

4) IpOMEXYTOYHBIM

60. YcTaHOBUTE COOTBETCTBHE

THII J1eJIeHUs] pe3yJabTar JeJleHus
1) murto3 A) o0OpazoBaHue TETpabl MUKPOCTIOP

2) meiio3 b) mocnenoBatenbHOE YBETMUSHUE YHCIA XPOMOCOM
3) amMmuTO3 B) pexyxmus urcia xpomMocom

4) sanomuto3  [') 0Opa3oBaHHE reHETUUECKU TOKICCTBEHHBIX KIIETOK
J1) oOpa3oBaHue IBYX TeHETUUCCKU HEPABHOIICHHBIX KIIETOK

61. B oaHoli KiIeTKe quajbl pyku moceBHOU (2n = 14) mocne tenodassl | co-
TEPHKHATCH ... XpOMOCOM

62. B o1HO# KJIETKE AMAIbI MIICHUIIBI MATKOU (2n = 42) nocne Tenodassr |
COJICPIKHTCH ............. XPOMATH/IBI

63. B nporiecce MUKporameroreHe3a 00pa3yroTcs
1) sifiexnerka 2) 3urora 3) MBUIBIEBBIE 3epHA  4) MYKCKOW TaMeTOpUT

64. B nmpouecce MakporameTorenesa oopasyorcs
1) 3apopIIeBbIil MEIIOK ~ 2) 3UTOTa  3) MUKpOCIIOPHI ~ 4) sSHIIeKIeTKa

65. 13 omHOW MaTepHMHCKOW MHMKPOCIIOpPBHI B HPOLECCE MUKPOCIIOPOIe€He3a
oOpasyercs ...... MHKPOCIIOPBI

66. Mukpocnopa cBekibl (2n = [8) MOKET coJiepKaTh MaKCHMaIIbHOE KOJIHU-
YeCTBO OTIIOBCKUX XPOMOCOM PaBHOE
1) 18; 2) 36; 3) 9; 4) 3; 5) 17

67. Mukpocrniopa KOpMOBBIX 0000B (2n = [2) MOXET cojiepaTh MaKCH-
MaJIbHOE KOJIMYECTBO OTHOBCKHX XPOMOCOM PaBHOE
1) 12; 2) 24, 3) 6; 4) 3; 5) 13

68. B xietkax Hyuesmyca oBca (21 = 42) COOEp>KHUTCA .. .. XPOMOCOMBI

69. B muxpocriope oBca (2n-42) comepxuTes ...... XpoMocoma
70. B ciepmuu nyka (2n = 16) cOnepKuTc ...... XPOMOCOM
71. My>KCKOH raMeTOPHT CONEPHKHUT ...... aapa



72. 3apoJpIIIeBbIi MEMIOK Y BBICIIIMX PACTCHUH CONCPXKHT ... sIep
73. B 3urote siyka (2n = 16) conepxures ... XpOMOCOM
74. B stiiniekieTke rpeunxu (2n = 16) CONepIKUTCS .. .. .. XpOMOCOM

75. B ka0 criope TeTpajpl 0Bca OCEBHOTO (2n = 42) OyneT colepKarbes
...... XpoMocoMa

76. B snpmocniepMe TpUILTIOWIHON Tpeurxu (2n = 16), OIy4eHHO! TIPH OIIbI-
JICHUW TETPAIUIOMTHOTO COPTa JUIUIOUIHBIM OyIET CONEpHkKarcs .... XPOMO-
coM

77. B sHmocnepMe TPUIDIONIHON TPEIMXH, TIOYYEHHON TIPH OTIBIICHUH JTATIIO-
WITHOTO COpTa TeTPAIUIONAHBIM (21 = 16) Oynmet comeparcs ... ... XpOMOCOMBI

78. B 3urote cBekibl (2n = [8), mony4eHHOHN NPU ONBUICHUN JUILIOHJHOTO
COpTa TETPAIUIONIHBIM OYZIET COAEPKATCH .. .... XPOMOCOM

79. B sHmocniepMe TPUIUIONMIHON CBEKIIBI (21 = [§8), TIOMy4eHHOM TIPU OITBI-
JIEHUU TETPAILIONTHOTO COPTa AUILIONIHBIM OyJeT COAepKaTcs ...... XpOMO-
CoM

80. B 3urote prku nioceBHOH (2n = 14), IONyYSHHON MPU ONBUICHUH JTUTLIO-
UJIHOTO COPTa TETPAIUIOUIHBIM OyJIET COAEPHKATC . ..... XpPOMOCOMaA

81. B comaTtn4ecknx KJIeTKaX pacTeHUH pxH MOCeBHOU (2n = [4), momydeH-
HBIX TIPH ONBUICHHUH JUILIOMJHOTO COPTA TETPAILIOMIHBIM M3-32 HapyLICHHs
HPOCTPAHCTBEHHON M30JIALUH OYAET COIEPHKATC . ..... XPOMOCOM

82. B snjiocriepMe ceMEHHM IMIICHUIIBI MATKOM (2n=42) CONCPKUTCH ..... Xpo-
MOCOM

83. B o6pazoBanuu 4000 MBUTBIEBBIX 3€pEH PXKU Y4acTBOBAJIO ....... MaTe-
PUHCKHAX MHUKPOCTIOP

84. Cnocob oOpa3zoBaHusi ceMsiH 0e3 y4acTHsl IOJIOBOTO MpoIiecca y pacTe-
HUM, Ha3bIBACTCS

85. K popmam armoMukcuca OTHOCST
1) mapreHoreHe3 2) kKapuoramuio 3) armoramuio  4) SMOPHOHUIO
5) O TEHUTO

86. ITapreHorenes, mpy KOTOPOM 0Opa3yeTcsi HOPMaIIbHO TUIOJOBUTOE pac-
TEHHUE C TUIIONTHBIM HAOOPOM XPOMOCOM, Ha3bIBACTCS
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87. [NapreHoreHe3, MpyU KOTOPOM 3apOJIBINI Pa3BUBACTCS M3 HEOTUIOAOTBO-
PEHHOM SHIEKJIETKU, UMEIOLIEN TalIoUHOE YUCIIO XPOMOCOM, Ha3bIBAETCA

88. JluruiongHble THIBI AlOMHKCHCA, HEPEIyIMPOBAHHBIN MapTCHOTCHE3,
SMOPHOHHMS U alTOTaMHUs TIO3BOJISIOT
1) 3axpenuthb 3 eKT rerepo3rca 2) yCIITUTH PACHICTUICHHUS B TIOTOMCTBE
3) u30ekaTh pacIIeIUICHHUs B IIOTOMCTBE MPH Pa3MHOXKCHUH CEMECHAMMU
4) BeI3BaTh MyTareHHBI 3PPEKT 5) yBENHIUTH YPOBEHD TUIOHTHOCTH
6) COXpaHUTh ILIOIOBUTOCTH ITOJIMTUIONAHBIX (hOpM

89. llentpanpHoe (BTOpUYHOE) SAPO MOACONHEeUHHNKa (2n = 34) Oyxper co-
JIepXKarb ....... Xpomocom

90. BropuuHoe (1ieHTpaibHOE) siIpo rpeunxu (Z2n = 16) Oyner couep artb
....... XpOMOCOM

91. B pe3ynbTare JBOMHOTO OIIOAOTBOPESHUS B 3UTOTE M SHAOCIIEPME HAOOp
XpoMocoM OyieT

1) TPUIIIOWTHBINA U TETPAIUIOUAHBIN  2) TaIIOWIHBIA U TUTLIOWIHBIH

3) IUTUTONTHBIN U TETPATUIONIHBIA  4) TUILTOWAHBIA U TPUILIOUIHBINA

92. HemocpeacTBEHHOE MPOSIBIICHUE MPU3HAKOB OTIIOBCKOHM (JOPMEI B 3HJIO-
criepMe  CeMEHM  MATepHHCKOH  (opMbl  Ha3bpIBae€TCS  SIBICHUEM

93. Pactenue, y KOTOpPOTo 4acTo HaOIII01aeTCs SIBJICHHE KCEHUITHOCTH
1) poxs  2)rpeunxa  3) Kykypy3a 4) cBekia
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Tema ||. TEHETUUYECKWI AHAJIN3

CoBpeMeHHas TeHETUKa IPU U3Y4YEHUHN SBJIECHUH HACIEeICTBEHHOCTH U
M3MEHYMBOCTH NMPUMEHSIET Pa3HOOOpa3Hble METOIbI, OJHUM U3 KOTOPBIX SIB-
JsIeTCsl TeHeTH4ecKui aHainu3. OCHOBHOW YacThbIO I'€HETHYECKOI'O aHan3a
ABJIACTCS THOPUAOIOTHYECKHIl MeTO/, KOTOPBII IO3BOJIAET U3YyUUTh Xapak-
Tep HACJIeIOBaHUs MPU3HAKOB U CBOMCTB Y THOPHIIOB B PsIy MOKOJEeHWI. B
TEHETHKE U CEJICKLUH 2UOpUOOoM TIPUHATO HA3BIBATh OTOMCTBO, IIOJy9IEeHHOE
B pe3yjbTaTe CKPELIMBAaHMUsI IC€HOTUINYECKH Pa3IMYaAoIIMXCs 0coOeH, a Ta-
KOe CKpeluBaHue — eubpuousayueti. OCHOBOMOIOKHAKOM THOPHIOIOTHYE-
ckoro Merona sisuwics I'perop Menzens (1865 r.), KOTOpbI Ha OCHOBAHHU
CBOMX HAOMIONEHMH Hal THOpUAaMH TOpoXa YCTAaHOBHJ 3aKOHOMEPHOCTH
HacJeI0BaHusl, KOTOPbIC IPUMEHUMBI AJIsl BCEX OPTaHU3MOB U JIETJIM B OCHO-
By T€HETHYECKOI'0 aHaIN3a, 10 CUX HOP UCIOJIb3yEMOT0 B TEHETHUECKHX HC-
CJICIOBAaHMSX.

Mennens pazpabotan COOCTBEHHYI) METOOJIOTHIO TIPOBEACHUS TH-
OpHMIOIIOTUYECKOTO aHaN3a, KOTopasi MO3BOJIMIIA N30eKaTh OIMMOOK Xapak-
TEpHBIX B MCCIICIOBAHUAX HAYaJIbHBIX IEPUOJOB pa3BUTHs reHeTuku. Cyml-
HOCTb ¥ OCOOCHHOCTH 3TOH METOIUKH 3aK/TI0YAETCS B CICAYIOIIEM.

1. CkpemBaemble pacTeHusl, IPOBEPEHHbIE B TedeHHe 3...5 JeT Ha
TOMO3UTOTHOCTh IO aHAIW3HUPYEMBIM IPHU3HAKaM, JOJDKHBI YETKO PasiH-
yarbcs M0 HeMHOTMM (1...2 mapam) KOHTpacTHBIM NpH3HaKaM. B reHeruke
TEPMHUH «HPHU3HAK» 0003HAYACT XapaKTEePHbIE YEePThl MOP(OIOTHUECKOrO
CTPOCHHUS OTJIIMYAIOIINX OAHY 0co0b oT apyroil. Hampumep, y pactenuii 3o
— OKpacKa BEeHYMKa LBETKOB, (JopMa U OKpacka CEeMsiH, HAJIMUME MM OTCYT-
CTBHE OCTEH B KOJIOCE, YCTOMYUBOCTD K OOJIE€3HSM, BBICOTA U P.

2. Y ruOpHuI0B Ka)KAOTo MOKOJIEHHUS M3Yy4aTh TOJIBKO aHAIU3UPYEMbIE
NPU3HAKH, a HE BCIO COBOKYITHOCTD HX.

3. [IpoBoaANTh MHAWBUIYaNbHBIA aHAINW3 IMOTOMCTBA KaXIIOTO pacTe-
HUSA B sy TIOKOJICHUI, HAUWHAsL CO BTOPOTO.

4. Bectu CTpOruii KOJMUECTBEHHBIN yUeT THOPHIHBIX pacTeHuil, pas-
JMYAIOLINXCSA TI0 U3y9YaeMbIM NPU3HAKaM B KaKJJOM [TOKOJICHHH.

[Ipu ruOpuIOIOrNUEcKOM aHaIN3€e MOIB3YIOTCS OOMIENPHHATON TeHe-
THYECKOH cuMBONMKOW. CKpeluBaHue 0003HAYar0T 3HAKOM YMHOXEHUS X |
MAaTepHHCKOE PACTEHHE - 3HAKOM { (3epkayio BeHepsbr), oTIOBCKOE - & (IIUT
u xonbe Mapca). Ha3zBanue maTtepuHcKoii ocobu (copT) OOBIYHO MMIIYT Ha
MEpBOM, OTLIOBCKOW - Ha BTOPOM Mecte. Pomurensckue ocoOu, B3AThIE IS
CKpelIMBaHus, 0003HAYAIOT JIATHHCKON OykBoi P (parentes - pomurenn). ['n-
OpumHOe moToMcTBO 0003HavaroT JatuHckoi Oykeor F (filii - netn). Lind-
POH, crosieii Bozine OykBel F 0003Ha4alOT OKOJIEHHE THOPUAOB, HAIPUMEP
nepBoe MokoneHue - F;, Bropoe mokoneHue - F, IToTomMcTBO OT ckpemnyBa-
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HUSI TOMO3UTOTHBIX POAUTEILCKUX GopM (Py mimm P,) Ha3pIBarOT TEPBHIM IT10-
kosneaneM (F1), TOTOMCTBO OT CaMOOITBUICHUS pacTeHHUH F; - BTOPBIM TTOKO-
nenueM (F,).

ITpu npoBeneHnH THOPHIOIOTUYECKOTO aHAU3a TeHbl YCIOBHO 000-
3HAYAIOT Pa3UYHBIMHA OyKBaMH JIATHHCKOTO anidaBuTa. B HacTosmiee Bpems
T'eH, KaK MpaBuilo, 0003HaYatoT NepBoil OyKBOi (MM OyKBaMM) aHTIIUHCKOTO
cioBa (WIIM CIIOB) XapaKTEPU3YIOMIMX NPH3HAK, KOTOPBI KOHTPOJHMPYET
JaHHBIHA TeH. HampuMep y ropoxa mpu3HaK paHHEro IBETEHUS KOHTPOIHUPY-
ercst renoM Earliness, cumBoin kotoporo E, y suMeHs! KapIHKOBOCTb, J€Tep-
muHupyercs reHom Dwarf, cumBon kotoporo D, a y mIIeHHUIBI 4epHas
OKpacka Kojoca koHtpoaupyercs renom Black glume, cumBon Bg. Byksen-
HBIE BBIPAKCHHS, XapaKTEPU3YIOIIHE TCHOTHUII OPraHn3Ma 110 H3y4aeMbIM
reHaM, Ha3bIBAIOT TeHHBIMH (hopmynamu. [Ipu TeopeTHueckoM aHau3e BMe-
CTO «TeHHasi opMynay» MPUHITO TOBOPHUTH «TE€HOTUI», 2 BMECTO TePMHUHA
«IIPHU3HAKY MPUMEHSIOT TEPMUH «(PEHOTHID».

I'oMoNorHYHBIE XPOMOCOMBI SIBJSISICH MIICHTHYHBIMH IO COCTaBY U TO-
PAIKY PACIOJIOKEHUS] TEHOB, MOTYT OTJIMYATCS 110 BHYTPEHHEH MOJIEKYIISIp-
HOU CTpYKType. Mop(oIOTHUeCcKH TOXKAECTBEHHBIE YUACTKU - JIOKYCHI Kax-
JIOW U3 TOMOJIOTHYHBIX XPOMOCOM HECYT OJIMH U TOT e T'€H, OJTHAKO €T0 CO-
CTOSIHUE MOXKET OBbITh pa3HbIM. COCTOSHHE I'eHa PACIOIIOKEHHOTO B HICH-
TUYHOM Y4YacTKe (JIOKyce) TOMOJIOTHYHBIX XPOMOCOM TPHHSITO HAa3bIBATH aJI-
JieJIeM COOTBETCTBYIOIIETO TeHa. B mummoniHo# KiteTke nMeeTcs 1o JBa all-
nens Kaxmaoro reHa. Eciu 3ty 1Ba coctostaus TeHa oquHakoBsl (AA, BB, aa
win bb 1 T. 11.) TO JIOKyChI Ha3bIBAIOT FTOMO3UTOTHBIMH, & €CIIU pa3Hbie (AQ,
Bb, Dd wiu Rr u T. 1.), TO reTepo3suroTHbie. AJuielb, 00yCIOBIMBAFOIIAI
MIPOSIBIIEHHUE IOMUHAHTHOTO TPH3HAKA, HA3hIBAIOT IOMUHAHTHBIM aJUIEJIeM U
00BIYHO 0003HAYAIOT 3arIaBHON OYKBOM JIATUHCKOTO ajidapurta - A, B, C u T.
n. PeneccuBHblil anienb, 0OyCIOBIMBAIOLIMN NPOSBIEHHE PELECCUBHOIO
MpY3HAKa JaHHOW albTEPHATHBHOW IMapbl, 0003HAYAIOT CTPOUYHON OYKBOW -
a, b, ¢ u 1. 1. COOTBETCTBEHHO FCHOTHII, JICTEPMHUHHUPYIOIIHI OTNPEACTICHHYIO
napy NMPHU3HAKOB, MOXKHO 3aMKCaTh CIEMYIOIUM 00pa3oM: Hampumep AA —
TOMO3UT'OTHOE COCTOSIHUE IO JOMHUHAHTHOMY NMPU3HAKY; Aa — I€TepO3UroT-
HOE COCTOSTHHE; aa - TOMO3UTOTHOE COCTOSIHHE 110 PELIECCHBHOMY ITPU3HAKY.

B aumnnougHON KIIETKE JOMWHAHTHBIA M PEUECCUBHBIA allied Haxo-
JIATCS. B WACHTHYHBIX yJacTKax (JIOKycaxX) TOMOJIOTHYHBIX XpoMocoM. B Meiio-
3¢ TOMOJIOTHYHBIE XPOMOCOMBI PacXOJSTCS B JOYEPHHE KIIETKH, MOSTOMY
KaXK/Iasi raMeTa CONEPKUT TOJIBKO OIWH ajuIeNib - Ju0o A, ;0o a. ['ameTs!
OPHUHATO 00Q3HAaYaThKPY>KOUKOM, BHYTPh KOTOPOTO BIHCHIBAIOT COOTBET-
CTBYFOIIUIA @m: u A . [Ipu onjaonoTBOpeHNH MPOUCXOINUT CIHSHUE
raMeT, BOCCTaHaBIMBACTCS TUIUIOUIHBIN HAOOp XPOMOCOM, U KaKIasi COMaTH-
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yecKasi KJIETKa COJEPKUT TI0 JIBa aJUIeNs OAHOTO reHa - A4, Aa v aa.

[Ipu ruOpuaoNIOrNueckoM aHaIM3e U3yJaroT XapakTep HacieIOBaHMS
HEeOOJIBLIOTO YHCIIA MPU3HAKOB, T. €. BEAYT HAONIOACHHSA 32 HECKOIbKUMH
reHaMH (JJOKycamu). AJUIeNnu reHa oOBIMHO MO pa3HOMY MPOSIBISIIOT OJUH H
TOT )K€ IPU3HaK. Pa3Hble ajienan 0HOTO JIOKyca ONPEASIAIOT pa3HOe COCTO-
sIHHE IIPU3HAKA: KPacHYIO WK OEIyr0 OKpPacKy BEHUHKA, OCTUCTOCTh U 0e30-
CTOCTb, MOPILIMHUCTHIE CEMEHA WU TJIAJKUE U T.JI.

JlabopaTopHo-npaKkTHYecKoe 3ansaTue 4.

HACJIEAOBAHUE ITPU3HAKOB ITPU MOHOI'MBPU/ITHOM
CKPEIIMUBAHUN

Hean 3aHsiTHA. YCBOUTh OCHOBHBIE 3aKOHOMEPHOCTH HAcIEIOBAHUS
NPU3HAKOB [P MOHOTHOPUAHOM CKPELIMBAHHH.

3apanus. M3yunts cxeMbl MOHOTHOPHIHOTO CKPELIMBAHUS U TPOBE-
CTH aHaJIN3 €ro pe3yabTaToB. Pemenue 3aaad.

Matepuansl aias 3aHaTHii CHONMKH THOPUAHOTO MaTepHaia IIie-
HUIIBI, 000BI ¥ CEMEHA ropoxa U JPyrux KyJabTyp. THIIOBBIE 33/1a4H 10 TEME.

JlutepaTtypa

1-C.69-83;2-C.63-70; 6 - C. 74 -88; 9 - C. 35 -41; 11 - C. 27-33;
14 -C.5-12.

IosicHeHnust k 3aganuo. Mono2ubpuOHbIM HA3BIBAECTCS CKPELIMBAHNE
POAUTENBCKUX 0COOEH, paziIuJarouXcsl IO OJHOM Mape NPU3HAKOB M pac-
IHIeTIeHHe THOpHa OCYIIECTBISIETCS 110 OTHOMY TeHY.

AHam3 THOPUAHOTO MTOTOMCTBA, TIOIYYEHHOTO TIPH MOHOTHOPHIHOM
CKPEILMBAHNY, JA€T BO3MOXHOCTH YCTAHOBUTH 3aKOHOMEPHOCTU HAacIeno-
BaHMs TaHHBIX MTPU3HAKOB. B kaduecTBe mpruMepa pacCMOTPUM HaCIIEOBaHHE
OJTHOM TTapbl aJIbTEPHATUBHBIX IPU3HAKOB Y TOPOXa — KEITOH (JIOMUHAHTHBIE
NPH3HAK) U 3eJIeHOH (peLecCHBHBIN NPU3HAK) OKpacku ceMsH (puc. 8).

Horanncen B 1909 rony BBen MoOHATHS FeHOTUN U GeHOTHIL. | eHomu-
nOM Ha3bIBAETCS COBOKYITHOCTb T'€HOB, JIOKAIW30BAHHBIX B XPOMOCOMaX
JaHHOM ocoOu; ¢heromunom - COBOKYITHOCTb CBOMCTB M NPU3HAKOB JaHHOMN
0co6u. OOBIMHO TEPMUHBI TEHOTUT M (PEHOTHIT YIIOTPEOISIOT B Ooiee y3KOM
CMBICJIE, OTHOCS MX TOJBKO K HM3y4aeMbIM IIpU3HAKaM M reHaM. B Hamem
MpUMepe TEHOTHII - COBOKYITHOCTh aymienelt A4, Aa wim aa, a peHOTHIT -
MIPU3HAK JKEITON WM 3€JIEHON OKPAaCKU CEMSH.
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famemeor
S@ 5 @
9 Henmsid Henrmeoid

@ A4 { \ Puc. 8.
g, Aa HacnenoBanue

FZ OKpaCKH CEMSH
ropoxa
HCOAMBIU Jenewnord P — popurenn; Fy,

Fa — ru6puam nep-
BOro H BTOpOro
MoKoJleHHH, A4 —
redH MXeJaToH oKpa-
CKH CeM:H; a —
reH 3esenoft okpa-

CKH cCceMsH

O0603Ha4YMM aJIIeNTb KOHTPOJIHUPYIOIIHMN JKENTYI0 OKPACKy CEeMsH, OyK-
BOU A, 3eJIeHyI0 - a. DTH aJUleNH JIOKaIU30BaHbl B TOMOJIOTHYHBIX XPOMOCO-
Max (puc. 9). B comariyeckux KIeTKaX pOIUTEIBCKHX (HOpM copeprkarcs
aitenu A4 v aa. B mMeiiose pactenue, Hecylee amienn A4, 00pa3yeT raMeThl
A, a pactenue aa - a. llpu cnissHUM OTIIOBCKOW W MaTePUHCKOM ramet odpa-
3yeTcsl IepBOE TOKOJIEHNE THOPUIOB, COMaTHYECKHE KIIETKH KOTOPOro OyayT
COJIepIKaTh aJjIen Aa.

AHaJju3 ruOpUAOB NepBOro noxkoJienus. Bce ruGpuas! mepeoro mo-
KOJIEHHsI OYZyT MUMETh KENTYI0 OKPacKy CeMsH; 3eJeHasl OKpacka IoKa He
nposiBisieTcd. B 3ToM 3aknrodaercss cyTh NepBOro 3akona Menpgens —
eAMHOO0pa3usl THOPUAOB MEPBOTO MOKOJIEHUS, TO €CTh U3 KANHCOOU Napsl
anemepHamusHvlx npusHaxos 6 Fi nposensemcs monvko oOun - domumu-
pyrowui. Bo Bcex MpOSBICHUSAX aJUIENBHOTO B3aUMOJEHCTBUS TeHOB (TH-
Max HacJIeOBaHMA): TPU TIOJHOM JOMHUHHUPOBAHHUH, HETIOJTHOM JTOMHHHPO-
BaHWUH WJIM B CJIydae KOJOMHHUPOBAHHUS (OTCYTCTBHS JTOMUHUPOBAHUS) TU-
OpuAbI MEPBOrO MOKOJIEHUS SBISIIOTCS €IWHOOOPAa3HBIMHU 10 H3Y4aeMOMY
npusHaky wim ¢enoruny. I'uGpuasl F; reTepo3nroTHsl, cogepkar B IeHO-
TUIIC KaK JOMHMHAHTHBIA TaK M PEICCCHBHBIN ajienn A a, oOpa3yroT aBa
THUIIA TaMET a U A.
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Crenyer OTMETUTB, YTO TOJHOE JOMHHHUPOBAaHHE HE SIBIsieTcs: abco-
JIOTHBIM M BO MHOTOM 3aBHCHUT OT YCIOBHH BHemHe#l cpensl. HekoTopsle
MIPU3HAKK Y Psia pPacTEHUH M KUBOTHBIX (HallpUMeEp: OKpacka I[BETKOB Y
PacTEeHUi JIbBUHOTO 3€Ba, HOYHOM KPacaBHLIbl; OLIEPEHUE aHAATY3CKUX Kyp U
Ipyrue MpU3HAKW) HACIEAYIOTCSl IO THITy HENOJHOIO JOMHMHHUPOBAHHMSA, U
THOPHUIBI IEPBOTO MTOKOJICHNS! UMEIOT IIPOMEKYTOYHOE MPOSIBJICHUE IPHU3HA-
Ka. Psa nmpusHakoB, rpymnmsl KpoBH 4eoBeka (B cucreme ABO) U HEKOTOPBIX
JKUBOTHBIX HacJeIyloTcs 10 MPUHLMIY KoJoMuHUpoBanus. [lpu sTom THme
HacJeJ0BaHus B MIOTOMCTBE OJHOBPEMEHHO HPOSBIAIOTCS MPU3HAKH 000MX
poauTesnel T.e. JIOMUHUPOBAHUE OTCYTCTBYET.

AHanu3 ruOpUoB BTOPOro moxojeHusi. [ ubpumasr F, momygarorcs
IPU CaMOOIIBIIEHNH PACTEHHI IEPBOTo MokosieHus1. [Ipu aToM paBHOBEpPOSAT-

HO CJIMAHHMC IPH OIUIOAOTBOPCHHU TaMET

Fodumeau(P) C a/IensMu A ¥ a ¥ TIOJy4EHUE PACTEHUM
Q a X & B@ C JKENTOM M 3€JICHOM OKpacKoW CEMsH.
Takum oOpasom, pactenusi F, wumeror

MPU3HAKA 00ENX WCXOIHBIX POIUTEIh-
CKI/IX ¢dopMm. DTO SBIIEHHE IOIYyYHUIIO
{ >< Ha3BaHME paclleIuleHus. Paciueruienue
TuBpud(r,) * pacrenuii F, mpoucxomut B omnpeeneH-
HBIX YHUCJIOBBIX OTHOIICHUSX: 3/4 pacre-
HUI IMEIOT TOMUHAHTHBIN U 1/4 - penec-
‘- cuBHbIA npu3HaK (3 @ 1). AHanu3 Hacle-
JIOBaHMsI TPHU3HAKOB THOpuaamMu F, mos-
‘BOHI/IJI Mengeno chopMyaupoBaTh BTO-
POii 3aK0H - 3aKOH pacHICIUICHUsI — npu
camoonvlieHuy (Ul CeCmpuHCKOM CKpe-
WUeaHUU) 2UOPUOOE NEPBO2O NOKONEHUS 8
‘ F, npossnaromes npusnaxu obeux poou-
MeNbCKUX 0cobell 8 ONPedeleHHbIX YUCLO-
£y ebix coomuowenusx (3: 1).

3aKOHOMEPHOCTH pacrierieHus
MPU3HAKOB NP MOHOTHOPHTHOM CKpEIIH-
Puc. 9. Cxema noBezienus roMosio-  BaHMM JIETKO OOBSACHUMBI  LIUTOJOTHYE-
TUYHBIX XpPOMOCOM C JIOKJIM30BaH-  cKMM MEXAHM3MOM Meio3a. DTOT Mexa-
HBIMH B HUX aJUICJIMA. HHU3M 00yCIIaBIMBAET CBOCOOpa3HOE MOBE-
JICHHE XPOMOCOM C JIOKaJM30BaHHBIMH B

HUX aJUTSIISIMA KOHTPOJIUPYIOIIHE H3y9IaeMble PU3HAKH (pHC. 9).
Jlnst aHanw3a pacrierieHuss THOPUIOB F, ymoOHO TOIR30BAThCS Tak

Ha3bIBaeMoOU pernetkoil [InaneTa (Tabn. 2). B Heil crneBa U CBepXy BIUCHIBA-
10T TeHHBIC (POPMYJIBI )KEHCKHUX U MYKCKUX TaMeT, a Ha BCEX MEPECCUCHUSIX

larems P *

Tamemess /‘}

43



TUIBI BO3BMOXXHBIX 3UT'OT KOTOPBIC NPCACTABIIAIOT TCHHBIC (bOpMy'J'IBI ocobeit
BTOPOT'O IMMOKOJICHUA.

Tabmuma 2
PacrierieHus mpy MOHOTHOPHIHOM CKPEIIUBAHUU
)
A a
?
A AA Aa
a Aa aa

AHanu3 paciIeIICHUs! TIOKa3bIBaET, YTO MPH MOJTHOM JOMHHHPOBAHHU
y MOHOTruOpHIa BO BTOPOM IIOKOJIEHHH ITPOMCXOIUT PAaCLICIUIEHHE HA [Ba
(heHOTHITIYECKUX KIlacca B cooTHoIeHnH 3 : 1 (B HaleM rmpuMepe pacTeHus
ropoxa C KeNTo! 1 3eJeHON OKpacKoi ceMsiH) U TpU T€HOTUIIMYECKHX KJlacca
B cooTHOMIEHUH 1 © 2 : 1 (A4 - TOMO3UTOTHI TI0 IOMUHAHTHOMY QJLIENio; Aa —
TeTEePO3UTOTHl U aa - TOMO3UIOTHI MO peliecCUBHOMY ajuiento). CrnexyeT ot-
METUTb, YTO NIPY JAIBHEHIIEM Pa3MHOKEHHH TOMO3UIOTHBIE OCOOU HE AaIyT
paciemnieHus, T.e. OyyT KOHCTAHTHBI B ITOCTIETYIOINX MOKOIEHUX, a TeTe-
po3urotHele (GpopMy HPOAOIKAT PACIICIUIATHCS COIJIACHO YCTAHOBJICHHOI'O
BTOpOro 3aKoHa Mennens.

[Ipn HEMOTHOM NOMUHUPOBAHWHM HAOIIOMAETCS IPYrod XapakTep

AA aa

fariemst ﬁ@ @\ ‘/® @

Aq

5

lfamemss ]

Kpal

Puc. 10. HenmonmHOE TOMUHUPOBAHUE Y pACTCHHI JIBBHHOTO 3€Ba
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pacuieruiennsi. O4eHb 4acTo SIBJICHUE HEMOJHOTO JOMHUHHUPOBAHUS TIPOSB-
JsieTcst y JibBUHOTO 3eBa (Antirrhinum majus) u nHo4noii kpacasurst (Mira-
bilis jalapa). Y Hux ruOpuabI OT CKPENTMBAHUSA KPACHOI[BETKOBBIX PAaCTCHHI
¢ OCNOLBETKOBBIMH UMEIOT MPOMEXKYTOYHYIO PO30OBYIO OKPAacKy BEHYHKA
nBeTka (puc. 10).

[Ipn HemomHOM JOMHHHMPOBAaHHWU HAOJIOJACTCS COBMAJICHHE YHCIIA
KJIacCOB MO TeHoTHIy U (heHOTHITY. Tpem kiaccam ocobeit mo deHoTHmy (B
JIAHHOM CITy4ae C KPaCHBIMU, OSJILIMU ¥ PO30BBIMHU IBETKAMH) COOTBETCTBY-
eT TpH Kiacca ocoberr mo mo reHotuiry (AA, Aa u aa). CoOTBETCTBEHHO
pacluieruieHre OTOMCTBa UAET B cooTHOmeHnH 1 © 2 : 1 kak 1o TeHOTHITY
Tak u 1o (eroruny. Takoe pacierieHue CBA3aHO C TEM, YTO MPU HEIOJHOM
JIOMUHUPOBaHHY BCE TCHOTUITUYECKUE KIIACCHI, B TOM YHCIIC M FE€TEPO3UTOTHI
UMEIOT CBOE (DEHOTUMUYECKOE TPOSIBIICHHE.

JKEITHIN JKETBIN

KEIIThIA JKEIThIN KEIIThIA SKEIThIN

Puc. 11. Bo3BpaTHoe HachIlarolee cKkpeluBanue ruopuna F; ¢
JOMHMHAHTHOM POUTENILCKON (hOpMOit
P — poaurenu (MaTtepuHckoe pacTteHue - Fi, OTHOBCKOE — COPT C IOMHU-
HaHTHBIM lTpI/I3HaKOM); FB — ITOKOJICHHUE BO3BPATHOTO CKpPCIIUBaHUWA.

Jnist pelieHns HEKOTOPBIX MPAKTUYECKUX CEIEKIIMOHHBIX M HAyYHBIX
TEHETHYECKHUX 3a7ad NPUMEHSIOT BO3BpaTHbIE CKpeluBanus. CKpelnBaHue
reTepO3UrOTHOTO THOPUIA ¢ OAHOW M3 POTUTENILCKUX (POPM, TOMO3UIOTHBIX
0 M3yYaeMoM Tape aJuleliei, Ha3bIBACTCS 6036PANHbLM CKPEIIUBAHUEM.

Eciu B KauecTBe POIMTEIBCKOH 0COOM, KaK MPaBHJIO OTIIOBCKOM,
UCTIONB3YIOT ~TOMO3UTOTHYIO [0 JOMHHAHTHBIM T€HaM TO  TaKoe
CKPCLIMBAHUE HA3BIBACTCS 6036PAMHLIM HACLIYAIOWUM WIH OEKPOCCOM.
BosBpatHoe HacheImaromee ckpemuBanue ruOpumma F; (puc. 11) ¢
pOAMTENBCKOM 0COOBI0 TOMO3UTOTHOM MO AOMHHAHTHOMY ajento (AA),
JaeT TOTOMCTBO [BYX TE€HOTHNOB — AA u Aa, HO pacculeluleHHs IO
(denoTHy mpH 3TOM He TpousoiaeT. [I0TOMCTBO TONYyYEHHOE TPH TaKOM
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CKpeIIMBaHNY, 0003HaYaroT F,, mpuveM ero aHajau3 HEMO3BOJHUT BEISIBUTH
TEeHOTHITUYECKYI0 CTPYKTypy TuOpuma. Ilpu mpoBemeHmm OeKpoccoB B
TEUYCHUH 5-7 TMOKOJICHUH YIaeTCsl MPAKTUICCKU BCE TCHBI THOPH/IA IEPEBECTH
B TOMO3UT'OTHOE TOMUHAHTHOE COCTOSTHHE.

B cenexuyu v TeHETHKE 9acTO BOSHUKAET HEOOXOAUMOCTh YCTAaHOBUTH

HMenmoiid Jenrusti

P 9 @ * " Puc. 12.

Aa aa AHanu3upyrolee
ckpemmBanue F; ¢ pc
JIUTEIBCKOM (hopMOi
TOMO3HUTOTHOI TIO pé
LIECCUBHBIM FeHaM
P — ponurenu (mati
puHCKOe pacteHue -
OTIIOBCKOE — COPT C
JIOMUHAHTHBIM [IPU3H
KoM); FB — mokosenr
AQHAIM3HUPYIOILIETO

Aa A a aa
HMenmeol i Jenerbil CKPEIMBAHMUS

SBISETCS JM Ta WIA HWHAag 0coO0b TOMO — WIM TETepPO3UTOTHOH TI0
omnpeieNeHHOM mape TeHoB. JIng  3TOro  IpOBOAAT  BO3BpaTHOE
ananusupyiowee ckpermBanue (puc. 12), a momyd4aemMoe MOTOMCTBO
obozHauaroT F,,. AHanusupyromiee ckpenuBaHue rudpuga Fi ¢ poxurens-
CKOi1 (hOpMOii, TOMO3UTOTHOM IO PELIECCHBHOMY aJLIEINIO (@), aeT pacTeHus
JBYX T€HOTHIIOB, OJJHAKO MPHU 3TOM HNPOUCXOIMT HX pacliervieHne u 1o de-
HOTHUITY U TI0 TeHoTHITy B oTHOIIeHnH 1 : 1 - 1/2 Aa (>xenTas okpacka ceMsiH)
. 1/2 aa (3enenast okpacka cemsiH). [1oydeHHbIH pe3ysbTaT 1aeT OCHOBAHUE
YTBEPXKJIATh, YTO JIJIsI aHATM3UPYIOIIETO CKPEIMBAHMS B3STa JICHCTBUTEIHHO
rerepo3urotHas ¢opma (Aa). AHaIM3UpyIOlLIee CKPELIMBaHWE MO3BOJSET
BBISIBUTH TEHOTHITUUECKYIO CTPYKTYpY THOPH/A, T. €. YCTaHOBUTb, SIBIISIETCS
I IaHHBIA OPraHu3M TOMO3UTOTHBIM WITH T€TEPO3UTOTHBIM.

BuinotHenue 3aganus. Vmeromnumiicss THOpUIHBIA MaTepuan (IepBOro
¥ BTOPOT'O TIOKOJICHUSI) PACTEHHUI ropoxa, MILEHUIBI U JIp. HE00OX0IUMO Mpo-
aHaJIM3UPOBATh, PA3NIOKKUB HA (DEHOTHUITIUECKUE KITACCHl U BBIYUCIUTH KOJIU-
YECTBO JK3EMIUISIPOB C KKIBIM aHATH3UPYEMbIM MPHU3HAKOM, YCTAHOBUTH
uXx (axTrieckoe cooTHomenne. OCHOBBIBAsICh Ha 3aKOHaxX MeHiens paccuu-
TaTb TEOPETHUYECKU OXpaaemoe paciueruieHue. Crenate BbIBOABL. Bocco-
3[aTh CXEMy HacJIe[IOBaHUs NpHU3HaKa. PeluTs mpeanokeHHble TeopeTHde-
CKHE 33/1a4H T10 TEME.
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3AJIAYH 1O TEME - HACJIEJOBAHMUE ITPU3HAKOB
TP MOHOI'MBPUJHOM CKPELLIUBAHUN

1. ¥ ropoxa raaakas ¢opma ceMsiH siBJIsieTCS] JOMHUHAHTHOM MO OTHO-
meHn0 K MopmuHucToi. Ilpu ckpemuMBaHMM rOMO3UIOTHOIO pacTe-
HHS ¢ IJIaIKUMH CeMEHAMH C pacTeHHeM, MMeIOIMM MOPLIMHHUCTbIE
ceMeHa, ObLI0 moJty4eHo 123 cemenu B F; u 3168 B F,.

1. Cxonbko THIIOB rameT OyaeT o0pa3oBeIBaTh pacteHue F;?

2. CxonpKo ceMsiH F; MOTYT OBITh T€TepO3UTOTHBIMH?

3. Vkazarb XxapakTep pacuieruieHus F, mo reHoTuny u GeHoTuIy?

4. CKOJIBKO TIIAJIKHX CeMsH F, MOTyT 1aTh HepacIIeTUIIOIIeecs: HOTOMCTBO?

5. Ompenenure (heHOTHUIT U TEHOTHIT THOPUIOB MOTYYCHHBIX MPH CKpe-
[IMBaHUU pacTeHuil F; ¢ 06onmu poautenbckumu hopMamu?

2.V siuMeHsl yCTOWYHMBOCTH K r0JIOBHE JOMHUHUPYET HAJl BOCIIPUUMYH-
BOCTHI0. ['OMO3MTOTHBIE, yCTOHYMBBIE K TOJIOBHE pacTeHusi ObLIU
cKpelleHbl ¢ BocnpuuMYUBbIMU. [loslydyeHHbIEe OT CKpeUIMBaHUA TH-
OpuAbI OBLJIM CAMOONBIJIEHBI MEKAY cO00i.

1. CkonbKO pa3nuYHBIX TUIOB TaMeT MOTYT 00pa3oBath pacTteHus B F;?

2. CKOJIBKO pa3inuyHbIX (EHOTHIIOB MOXKET 00pazoBaThes B F,?

3. Omnpenenute reHOTUN U HEHOTHIT pacTeHuit F,?

4 Kaxkas yacts pacteHuii F, Oyner ycToldrnBa K roJIoBHe?

5. Omnpenenurte xapakrep pacileiUieHUs 1Mo (peHOTUIy THOPHUIOB MOITY-
YEHHBIX B Pe3yJIbTaTe aHATM3UPYIOUIETO CKPEeMBaHUK pacTeHui Fq?

3. OT ckpemMBaHHUs BOCTIPHMMYHBBIX, K P/KABYHHE PACTEHUH KYKYpY-
3bI ¢ yeToiunBbIMU moayyniau 110 pacrenuii F;. Bce onun 0b111M ycTOii-
YuBBIMH K pxkaBunHe. B F, monyunnu 1284 pacrenus.

1. CkonbKO pa3HBIX THUIIOB TaMeT MOXET 00pa30BaTh BOCIPUUMYMBEIC
pactenus?

2. CkoJibko pactenuit F; OyayT reTepo3uroTHbi?

3. Kakue reHOTHITBI MOTYT UMETh pacTeHus F,?

4. CKOJBKO pacTeHUI MOXET OBITh B F, yCTOMYMBBIX K pPyKaBUMHE U Ja-
IOLIMX Hepaclerusioneecs: (KOHCTaHTHOE) TIOTOMCTBO?

5. Onpenenute XapakTep paciieuieHus 1Mo (peHOoTUIy THOPUAOB IMOITY-
YEHHBIX MPH CKPEIIMBAaHUM pacTeHU F; ¢ pacTeHHUsSIMH BOCIPUMYHMBAMH K
p>kaByMHE?

4. Y MOpKOBH KeJITasi OKpPacKa KOPHEIUIOAAa JOMMHUPYeET HAl Kpac-
Hoii. PacTeHue ¢ KpacHBIM KOPHEIJI0A0M CKPECTHIH ¢ TOMO3HIOTHBIM
pacTeHueM, HMEIOLIUM >KeJThId KopHemwiod, B F; moayunian 315 pac-
Tenuii, B F, - 1180.

1. Onpenenute reHOTHI U (EHOTHUIT pacTeHUA F1?

2. CKOJIBKO pa3jIMYHBIX TUIIOB FaMET MOTYT 00pa3oBaTh pacTeHus F;?

3. Omnpenenute heHoTHn pactenuit F,?
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4. CKOJBKO T€TePO3UTOTHBIX PACTCHHHN MOXET OBITh B F

5. Ompenennute TEHOTHIT MaTEPUHCKOW (POPMBI, €CIM B IOIYYEHHOM
MOTOMCTBE TIOJIOBUHA PACTEHUH MMeJa JKEeNTylo, a Ipyras KpacHylo OKpac-
Ky KOpHeruioza?

5. YV nmeHunsl KpacHasi OKpacka Ko0JI0ca JOMHMHAHTHA MO OTHOLIEHHIO
K Oesioii. '0MO3UroTHOE KPacHOKO0JI0COe pacTeHHe CKpelleHo ¢ 0eJio-
KojgocbiM. B F; mostyueno 128 pacrennii, a B F, 1240.

1. Kakast okpacka konoca Oyznet y pacreHuii F;?

2. CKOJIBKO THIIOB raMeT MOKET 00pa3oBaTh reTepO3UTOTHOE pacTeHHe?

3. Ckonbko pacteHuit B F, MOTYT OBITH KPAaCHOKOJIOCBIMH U JJaBaTh pac-
LIETUISFOIIEECS TOTOMCTBO?

4. XapaxTep paciierieHus: pactenuit F, no geHoruny u reHotumny?

5. Ompenenure xapakTep paciieruieHns Mo (PeHOTHITy THOPHUIOB IOY-
YEHHBIX MPH CKPEIIMBAHUU pacTeHHi F; ¢ KpacHOKOIIOCOH pOaUTENhCKOI
hopmoii?

6. Y rpedyuxs HOPMAJBHBII HeOrpPAHWYEHHBIN THUII POCTa pacTeHUM
siBJIsieTcs] JOMMHAHTHBIM 10 OTHOIIEHHIO K OTPAHMYEHHOMY THIy PO-
cra pactenuii. [Ipu ckpelMBaAaHMM TOMO3MIOTHOIO PACTEHMA € AOMH-
HAHTHBIM NPHU3HAKOM € pacTeHHeM, MMEIIIMM pelecCHBHbIN NpH-
3HaK, B F; moxyunsm 125 pacrennii, B F, 1640.

1. Ompenenure herorumn pacteHuii Fq

2. CKOJTBKO THIIOB raMeT MOXKeT 00pa3oBaTh pacteHue F;?

3. CKOJIBKO pa3HbIX TEHOTUIIOB MOXKET OBITh B F,?

4. CKONBKO pacTeHuil MOKeT ObITh B F, MMeronmx HeorpaHUYeHHBIH
POCT U Ja0NUX Hepaculemsitonieecs (KOHCTAaHTHOE) ITOTOMCTBO?

5. OnpenenuTh (HEHOTHIT U TEHOTUI OT CKPEUIMBAHUS TE€TEPOTUTOTHOTO
HOPMaJIbHOTO PaCTEHHS C paCTEHHEM UMEIOLINM OIpaHUYEHHBIA POCT?

7.Y Tomara riiagkasi Ko;Kuia 11008 JOMMHHPYeT Haj onyLieHHoi. I'omo-
3uroTHast popma ¢ riIAIKUMH IUVI0JAMH CKpPellieHa ¢ pacTeHHeM, HMEIOIIHM
onyeHnnble wioabl. B Fi mosyunnm 42 pacrenus, B F, - 488.

1. CkonBKO THIIOB ramMeT JacT PacTeHHE C OMYIIEHHBIMU IT01aMu?

2. Onpezienure reHOTHI pacTenuit Fq

3. Cxonpko pacrenuit F, MOTYT OBITh TeTEPO3UTOTHBIMU?

4. Cxonbko pacteHmit F, MOryT mMeTh TIagkue IUTOABI W JIaBaTh
HEPaCIEIUISIONIEecs TOTOMCTBO?

5. MOXHO JIM TOYHO OINPEIETUTh TEHOTHII MAaTEPHHCKOTO PAaCTEHHS,
€CIIi MPHU CaMOOIBUIEHUH PACTEHMM C TJIaJKOM KOXHUIEH BCE MOTOMCTBO
MIMEJIO TJIaIKOKO)KUE TUIOJIBI?

8. ¥ tomara kpyrias ¢opma mioaa JOMUHUPYET HaJ OBaJbLHOH. OT
CKpelBaHUus TOMO3MTOTHOIO PACTeHUs, HMEIOIero KpyrJjble MIoAbl,
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€ pacTeHHeM, MMEIOLIUM OBaJbHbIE IUIOAbI, B F; moxyumin 48 pacre-
Huii, B F; - 492 pacrenus.

1. CKonbKO THIIOB raMeT acT PaCTeHHE C OBAJILHBIMH ILIOIaMH?

2. Cxonbko pactenuii F, ¢ KpyrnbiMu miogamu OyAyT JaBaTh paciuen-
Jsronieecs NoToOMCTBO?

3. Ckonbko pactenuii F, ¢ kpyribivu miogaMu OynyT AaBaTh KOHCTaHT-
HOE€ MOTOMCTBO?

4. B KakOM COOTHOILICHHUH OKHJIAaeTCsl paciuervienue B F, mo renorumy?

5. Onpenennrte reHOTUII MATEPUHCKOTO PACTEHUSI, €CIIM IIPU ONBUICHUH
pacTeHudl C KpYIVIBIMH IUIOJAMU DBUIBLONM pacTeHUHd C OBAJBbHBIMU
IUI0JIaMU B IOTOMCTBE MOJY4YEHO 15 pacTteHuii ¢ oBajabHOU U 16 pacTeHuil ¢
KpyTJIo# dopmoit Turoma?

9. Y ¢urypHoii THIKBBI 0ejlasi OKPacKa IJI0I0B JOMHHUPYET HA iKeJl-
Toi. OT CKpemMBaHusI TOMO3UTOTHOT0 PACTEHHs ¢ OeJILIMM NJI0JaMH C
pacTeHueM, HMEIOUIMM 3KeJIThle MJI0AbL, ObLT0 mojayueHo 62 pacreHus
Fi,aBF, - 596.

1. Onpenenure heHOTHIT ¥ TEHOTHIT pacTeHui Fq

2. CKOJIbKO THTIOB TaMeT MOXeT 00pa3zoBath pactenue F;?

3. Onpenenure reHOTHIT ¥ (PEHOTHUI pacTeHui F,?

4. Ckonbko pactenuit F, Mormu uMeTh Oelryro OKpacky IJI0JIOB U 1aBaTh
HepacHUIeIUIAIONIeecs: I0TOMCTBO?

5. Ckonbko pactenuii n3 2144, monydeHHbIX PU BO3BPATHOM CKpEIIBa-
HHU C PELIECCUBHOM POANUTEIBCKOM (POPMOI, MOTJI UIMETD >KEIThIE IUIOBI?

10. CxpemuBaiuu copra jqonuna Hemunnosckuii 846 (renorun NrNr u
1J10AAbI - 00061 pacTpeckuBaommecs) u Kpucrann (renotun nene v He-
pactpeckuBawinuecss 60061). B F; moayunau 120 pacrtenmii, B F; -
2324.

1. Onpenenure, kakue 60661 OyayT y pacrernii Fq

2. Kakue reHOTHITBI OXKHIAI0TCS y pacTtenui F,

3. Ckosbko pacteHuii F, ¢ pactpeckuBaroniumucs 600aMu MOTIIH J1aTh
PaCIICTUISIONIEECs] TOTOMCTBO?

4. CxonpKO pacTeHui F, MO UMETh HepacTpecKuBaronrecs 6005 1
aBaTh KOHCTAHTHOE IIOTOMCTBO?

5. Kakum 00pa3omM MOKHO JA0Ka3aTh, 9TO JUIsI CKPEIITMBAHIN B3sUTH TeTe-
po3urotHyto hopmy?

11. Y suMeHs1 uMeeTcs T'eH, 00yCJIOBINBAIOIIMI NOSIBJICHME PACTEeHMIi-
aJbLOMHOCOB, KOTOpbIe norudawT B ¢ase Bexogos. OH sABJIsIeTCs penec-
CUBHBIM MO OTHOLIEHHMIO K JAOMHMHAHTHOMY aJljIeJIl0, 00YCJI0BJIUBAIO-
1eMy HOpMajibHOe pa3BuTHe XJopoduina. OT ckpeliMBaHMsl ABYX
reTepO3UroTHHIX M0 JAHHOMY I'eHY COPTOB STYMEHsI MoJay4Yuan 672 mio-
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JOHOCSIIIIMX PACTEeHMIA.
1. CKOJTBKO THIIOB TaMeT MOYKET 00pa30BaTh FETEPO3UTOTHOE PACTCHHE?
2. CKOIBKO pacTeHHn MOTIIM IOTHOHYTH B (haze BcxoaoB?
3. CKONBKO TIOAOHOCSIINX PACTEHUIA MOTYT IaTh KOHCTAHTHOE TIOTOMCTBO?
4. Ilpu ckpermBaHUH TETEPO3UTOTHOI'O PACTEHHS C TOMO3UTOTHBIM 3€JIEHBIM
noyariy 124 pacternst. CKOIBKO U3 HUX MOTYT OBITh T€TEPO3UTOTHBIMH?
5. CKOJBKO pacTeHHH NpH HACHILAOIIEM CKPELIMBAHUM MOTYT UMETh
3eNIeHyI0 OKPACKy JINCTHEB?

12. YV ¢aconm yepHasi OKpacka ceMEHHOI KOKypbl JOMHHHUpYeT HAaJ
Oesoii. PacTeHue, roMO3UIOTHOE 110 YePHOH OKpPAacKe CeMsH, CKpelleHO
¢ 0esioceMSIHHBIM pacTenreM. OnpeaeauThb:

1. ®eHoTHN ¥ TEHOTHIT pacTeHHH Fy

2. Kakue rametsl OyayT 00pa3oBeIBaTh pacTeHus F;?

3. Pacmennenvie mo reHOTUITY U (peHOTHITY pacTeHwmid F,?

4. Kakas gactp pacteHuit F, Oymer KOHCTaHTHA 11O OKPacKe CeMsH?

5. @eHOTUN MOTOMCTBA OT BO3BPATHOI'O CKPEIMBaHUS pacTeHus Fp c
ero 0eI0CeMSHHBIM U Y€PHOCEMSIHHBIM POAUTENIEM

13. Y oBca packugucras (gopmMa MeTeJKH AOMMHHMPYET HAaJ CHKATOM.
CxpecTnjiM TOMO3UTOTHBIE COPTA ¢ PACKMIMCTON METEJIKOW M CKATOM.
B F; moayunin 122 pacrenus, B F, -- 1172.

1. ®eHoTHI ¥ TEHOTHIT pacTeHui F;?

2. CKOITbKO THITOB TAMET MOTIIH 00pa30BaTh PACTEHHS CO CYKATON METEIKOMN?

3. Ckoubko pacteHuid F, MOTIIM HMETh PacKHIUCTYIO0 (POPMY METEIKH?

4. CKOJIBKO pa3HbIX TEHOTUTIOB MOXKET OBITh Y pacTeHuit F,?

5. Onpenenuth TeHOTUN W (QEHOTHI MATEPHHCKOTO COpTa €CIH B
MOJly4€eHHOM TIOTOMCTBE IIOJIOBMHA pPAaCTEHHI HMMeJa pacKUAHUCTYIO0, a
Jpyras cxatyr GopMy MeTeNKH

14. CopT situMeHs ¢ ABYPAAHBIM KOJIOCOM CKPEIIMBAJHM C MHOTOPSIA-
HbIM. B F; monyunim 120 pactenmii u Bce ¢ ABYpPSAHBIM KO0JIOCOM, a B
F, - 596.

1. Ompenenute TEHOTUIT POAUTENBCKOTO PAaCTEHHS C ABYPSIHBIM KOJIOCOM

2. CKOJTbKO THIIOB raMeT MOXKeT 00pa3oBath pacteHue F;?

3. Ckoubko pactenuii F, OyyT reTepo3uroTHeIMHU?

4. Ckoubko pacteHuld B F, MOTTI HMETh MHOTOPSAHBINA KOJI0C?

5. BO3MOXHO 7T TOYHO ONpEAETUTh T€HOTHUIl MAaTEPUHCKOTO PACTEHUS
€ClIM IIpU CKpEIIMBAaHUM JIByX [JBYPSIIHBIX DPACTCHUH I1OJIyuYCHHOE
MOTOMCTBO UMEJIO ABYPSAHBIA KOJIOC?

15. CxpemmBajii pacTeHus AypMaHa ¢ O0eJbIMH U MYPINYPHBIMH LBET-
kamu. B F; 0b1710 nosyyeno 20 pactenuii (Bce ¢ mypnypHbIMH LBeTKA-
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mu), B F; - 144 pacrenusi.

1. Kakas okpacka I[BeTKa JypMaHa SIBIIETCS JOMUHAHTHOM’?

2. CKOJIBKO THUTIOB FaMeT MOXKET 00pa30oBaTh reTEPO3UTOTHOE PACTCHHE?

3. CKOJIbKO TEHOTHIIOB M (PEHOTHUIIOB MOKHO OKUAATH B F?

4. CkonpKo pacTeHWi F, MOTyT mMMeT mypIypHble IIBETHI W JIaBaTh
KOHCTaHTHOE€ MTOTOMCTBO?

5. MOXHO ¥ TOYHO OTIPEIENUTh TEHOTHIT MATEPUHCKOT'O PACTEHUS €CIIH
MMOTOMCTBO €IMHO0Opa3Ho?

16. Y yenoBeka kapuii IBeT IJ1a3 JOMUHMPYeT HajJ roayoniM. Kaperna-
3as KeHIIHA, Y 0THA KOTOPOii ObLIN roty0ble, a y MaTepH Kapue rJia3a,
BBIIILIA 3aMY:K 32 ToJ1y0orja3oro My:K4uHy, POIUTETH KOTOPOro HMeJH
Kapue 1j1a3a. Y HUX poJAnJIcs Kaperjaa3sblii pedbeHok. Onpenennre:

1. l'eroTumn 6a0ymIky U AETYIIKH TI0 MATEPUHCKOW JTHHNAN?

2. 'eroTwm 6a0ymIky 1 AETYIIKH IO OTIIOBCKOW JTMHHUN?

3. 'enotumn poauteneit?

4. 'enotun pebeHka?

5. C kakoit poneil BepostHOCTH (%) clienyeT OXXKuaaTh POKACHUE Clie-
JIYIOILET0 peOeHKa ¢ roJyObIMU TJ1a3aMu?

17. OT ckpemuBaHusA ABYX PaCTeHMil 3eMJISIHMKH, ¢ JIMCTOBHAHON H
HOPMAJIbHOM Yalieuykoii, B F; 0bL10 nosy4yeHo 15 pacTenmii ¢ mpomexy-
To4yHOI yameukoii. B F, moxyunin 56 pacrenmii.

1. ITo xkakoMy TUIy HaceayeTcs: popma Halieuku y 3eMIISTHUKH ?

2. CKOJIbKO THIIOB FaMeT MOXKET 00pa30BaTh pacTEHHUE C MTPOMEKYTOY-

HOU YaIlIeyKon?

3. CKonbKo (heHOTUIIOB ¥ T€HOTHUIIOB MOKET OBITh B F; ?

4. Cxonpko pacrennit F, OymyT MoHOTeTEpO3uroTaMu?

5. Ckoibko pactenuii F, OyayT IMeTh TMCTOBUAHYIO YalIeuKy?

18. OT ckpemMBaHus JABYX pacTeHUil HOYHOI KpacaBHIIbI, C KPACHBI-
MH U 0eJIbIMM L[BETKaMU, B F; 061710 mosryyeHo 10 pacrenuii ¢ po3oBbI-
Mu nBeTkamu. B F, monyuunu 60 pacrenuii.

1. Kakass (opma ajie/ibHOIO B3aMMOJCHCTBUSA T'€HOB XapaKTEepHA IS
JTAHHOTO ciry4as?

2. CKOJIBKO THITOB TaMET MOKET 00pa3oBaTh pacteHue F;?

3. Kakoe cooTHoIIIeHHE TeHOTUITIOB ¥ (PEeHOTHUIOB OyneT B F,?

4. CKkoJIbKO pacTeHuit F, OyayT uMeTh pO30BBIC I[BETKU?

5. Kakas yacTh pactenuii F, OyneT KOHCTaHTHA?
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19. OT ckpemMBaHUsI ABYX PACTeHUI 3eMJISIHMKH, ¢ 0eJIbIMI M KPACHBI-
MU SiroaMu, B F; 06110 moJiydeHo 12 pacTeHuii ¢ po3oBbIMHU sirogamMu. B
F, moyumnnu 92 pacrenmii.

1. CKoJIbKO THIIOB raMeT MOKET 00pa3oBaTh pacTteHue F;?

2. CxoiibKO (DEHOTUIIMYECKHX KIIACCOB MOXKET OBITh B F?

3. CkoJbko pacteHuii F, OyyT nMeTh po30BbIC STOTHI?

4. Cxonbko pactenuii F, 6ynyT romozuroramu?

5. byzner nu coBnazaTh paciieluIeHHe 10 TE€HOTHUITY U ()EHOTHITy BO BTO-

POM TOKOJICHHU?

20. Y JbBHHOI0 3€Ba OKPACKA IIBETKA HACJENYETCs 10 TUITY HENOJHOI0
aoMuHMpoBaHusa. OT cKpemMBaHMS ABYX pacTeHU# JbBHHOIO 3€Ba, C
0eJbIMH M KPACHBIMH LBeTKaMHu, B F; ObL10 mosy4yeHo 15 po3oBouBer-
KOBBIX pactenuii. B F, moxyunan 216 pacrenuii.

1. CkoJbKO THUIMOB raMeT MOXET 00pa3oBaTh PAacCTEHHUE C PO3OBBIMHU
LBETKaMU?

2. CKOJIBKO reTepO3UTOTHBIX pacTeHuit Oyner B F,?

3.Ckonpko pactenudi F, wMmenu po3oBble IBETKM W MOTJIHM JaTh
HepacILeIUISIoIIeecs: TOTOMCTBO?

4. CkonpKo pacTeHuil F, mMenu KpacHbIE 1BETKU?

5.Ompenenure, kakas 4acTh paCTCHUM OyJeT UMETh OeNbIe I[BETKH, €CIIU
MIPOBECTH aHAJTM3UPYIOIIEE CKPEUIMBAHNE PO3OLBETHBIX PACTEHHUI C pacTe-
HUSMH, UIMEIOIIUMH OEITyI0 OKpPacKy I[BETKOB.

21.'Y yejioBeKka yMeHHUe Jy4llle BJIajeTh PaBoil pyKoil IOMMHUPYeT HaJ
JeBOpyKocThI0. IlpaBiia :keHIIMHA, 0Tell KOTOPOil ObLI JieBlIa, 2 MaTh
NMpaBlIa, BHIILIA 3aMY3K 32 JeBOPYKOr0 MY>KUYHMHY, POAMTETN KOTOPOIo
ObLIM MpaBIIK. Y HUX POAWJICS NpaBopykuil pedeHok. Onpenenure:

1. l'eHotun 6a0yIIKKM 1 AEAYIIKHA IO MAaTEPUHCKON JIMHUN?

2. I'enotrm 6abyIIKK U JSAYIIKH 10 OTIIOBCKOM JIMHUH?

3. 'eroTum poauteneii?

4. T'enotun pebeHka?

5. C xakoi#i noneii BepositHocTH (%) ClelyeT 0XHIATh POKICHHUE Clie-
JIYIOILEro peOCHKa JICBIIIH?

IlosicHeHus K pelIeHUIO 32124
Ilpu pemeHny 3a7a4 BaKHO TPABIJIFHO 3alMCATh YCJIOBUE M CXEMY
CKPEIINBAHMS C MCTIOIb30BAHINEM OOIIETIPUHATON CUMBOIHKH (M. cTp. 39-40).
B ycnoBusix 3amad, e CUMBOJIBI TEHOB HE YKa3aHbl, 0003HAYAIOT WX
MPOM3BOJILHO B3SITHIMH JIATHHCKUMH OyKBaMu. [Tpu periieHuu ro0bIX 3a1a4 1Mo
TeHEeTHKE HEOOXOJMMON TPEIIOChUIKON SIBIISICTCS ONpPECIICHAE TUTIOB (COp-
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TOB) MPOAYIUPYEMBIX 0co0smu ramer. ClieyeT TBepI0 IOMHHUTb, YTO B TaMe-
Ty TIONAJIACT W3 KKJOHM Mapbl aJUIebHBIX TeHOB TOJILKO OAMH aiens. Ooree
YHCIIO TUIIOB FAMET, TPOAYIIMPYEMBIX TETEPO3UTOTHOM 0COOBIO, PaBHO 2N, rie
N - YKCJIO Map aJUICNILHBIX TeHOB. Hampumep, reHoTHIT 0codu Aa, TO eCTh MO-
HOTETEpO3MIoTa MPOIYLHMPYET KOJTMYECTBO THIIOB raMet, paBHoe 2n = 2! = 2
(A m a). ['omosueomul 6 11060M Cryuae Oarom 0OUH MUN 2aMem.

s mpumMepa pazdepem perieHue 3anauu 1. B ycrnoBuu naHel CHMBO-
JIbl TEHOB W XapaKTep WX AJUIENBHOTO B3aUMOJIEHCTBYS (TTOTHOE JOMUHHPO-
BaHME), YKa3aHbl (PEHOTUITBI POAUTENHCKUX (DOPM, KOIUYECTBO OOpa3yro-
nmxcst GopM TpU CKpemuBaHuu. 110 yCIIOBHIO 3a7aud y ropoxa Kemras
OKpacka CeMsiH JOMUHHUPYET HaJ| 3eICHOM.

1. 3anuireM 3TH TaHHBIC B BUJIE CXEMbI CKPEIIBAHHS:

PP 2 AA X & aa
MaTCpI/IHCKyIO (I)OpMy 0003HaAYMIH AA, TaK KaK B YCJIOBUH CKa3aHO, TOMO3UI0OT-

HOC PAaCTCHHUC C KCJITBIMU CCMCHAMM. OTHOBCKyIO CI)O"pMy 0003HaAYMITH aa, Tak KaK B

YCJIOBHH CKa3aHO - C pACTCHHUEM, UMEIOIINM 3€JICHbIE CEMEHa, a TaKasi OKpacKy Oyaer
y TOMO3HUTOTHOM 110 PELIECCUBHBIM I'€HaM 0COOH.

2. OnpexensieM MPOAYIMPYEMbIE THITHI (COpPTa) TaMeT. [1oCKONIBKY po-

JMTENbCKUE (OPMBI TOMO3UTOTHBI OHU MPOYLIMPYIOT OUH TUII TaMeT.
lametsr @ @ ud

3. OnpenensieM reHoTHN ¥ (HEHOTUI THOPUIOB MEPBOTO MOKOJICHHMS,

00bEZIeHNB IF'aMEThl POJIUTEIBLCKUX (popM:
TeHOTHUI pacTeHuii F; Oyner AaQ;
TaK KakK T'eH KeJTOH OKpacku A OyJeT TOMHHUPOBAThH HaJl TEHOM 3eJICHOM
OKpacku a, To (PeHOIHT pacTeHuil F; Oyzaer — KeJiTasi OKpacKa ceMsiH.

4. JInsg momy4eHus BTOPOrO IMOKOJIEHHUS HEOOXOJMMO MPOBECTU CaMo-
onbuicHHe THOpUIOB Fi CxeMa CKpelIMBaHWi OyAeT BBITJISICTh
CJICTYIOLINM 00Pa3oM.

PP ¢ Aa X J Aa

5. OmpenensieM MPOIyIMPYEMBIE THITHI (COpTa) TaMeT. IT0CKOJbKY po-
JUTEThCKUE (HOPMBI MOHOTETEPO3UTOTHI, COTJIACHO (OPMYJIBI pacdeTa THUTIOB TaMeT,
OHHM NPOAYLHUPYIOT I10 JIBa THUIIA FAMCT.

lametsr 9@ n@
O

6. HCHOJ’IL?»YH PCHICTKY HI/IHHeTa, OIMNpCACIIMM I'CHOTUII TIOTOMCTBA F2

A a
Q
A AA Aa
a Aa aa
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COOTBETCTBEHHO /4 pacTeHMii F, TOMOBHIOTHBI IO JOMHHAHTHOMY
amiemio AA; %/, GymyT reTepo3uroTHsl Aa U Y4 TOMOSHIOTHBI IO PELECCHB-
HOMY QJIJICITIO aa.

7. OnpenensieM (GeHOTHIT TOTOMCTBA F,. YUUTHIBas, 4TO ajuieb Ke-
TOW OKpPAcKH ITOMUHHUPYET HaJl ajulejeM 3eJIeHOW OKpacKH (PEeHOTHI IMOTOM-
ctBa F, Oymer ciemyronm:

pacteHus1 ¢ TeHOTUIOM AA OyIyT UMETh (PEHOTHII — JKeNTas OKpacka CeMsH
Y pacTeHui C TEHOTUIIOM Aa TaK ke OyIeT (PeHOTHIT — JKENTast OKPACKa CEeMSTH
pacTeHwns1 C TEHOTUTIOM ad OyayT HMeTh (DEHOTHIT — 3eJIeHasi OKpacKa CeMsTH
COOTBETCTBEHHO 3/4 pactenuii F, ¢ xKenToii OKpacKy CeMsH U Y4 C 3eJICHOM.

OTBeTbl HA BONPOCHI 3aJa4H:

1) pactenus F; OymyT naBaTh JBa THIIA TaMET;

2) penorun F, Oyner cnemyrommm ¥4 pacTeHUH C JKENTON OKpacKoi
CeMsH U Y4 ¢ 3eneHol;

3) pacmerurenue F, o reHotumy 6yner 1 : 2 : 1, a mo denorumy 3 : 1;

4) B F, rnankast popma MOXKeT OBITh ¥4 O0LIETr0 KOJTMYECTBA CEMSH, T.C.
2367 (3168 nenum Ha 4 1 yMHOXKaeM Ha 3, 4To paBHsercs 2367), a U3 HUX
JlaBaTh HEPACILEIUISIONIEeCs] IOTOMCTBO OyIyT JIMIIb TOMO3UTOTHl AA KOTO-
pbIx Oyner Y4 nm 792 cemenu.

5) 1 0TBETa Ha BOMPOC HEOOXOAUMO MPOBECTH BO3BPATHBIC CKPEIIIH-
BaHUs pacTeHuil F; ¢ poauTenbckumu hopMam.

Ilpy BO3BpaTHOM aHATM3UPYIOIIEM CKpELIMBaHMM paciierienue Fy,
no reHotuny Oyzner 14a : laa, a mo ¢perotuny toxe 1 : 1 (monoBuHa ruagkue
CceMeHa U TI0JIOBUHA MOPIIIUHUCTHIC).

ITpu BO3BpPaTHOM HACHIIAIOIIEM CKpELIMBAaHUM paciierienue Fy, mo
resoruny Oyzer 1 : 1, a mo ¢deHOTHIY paclieluieHHss HE NPOU30MIET BCe
pacTteHust OyIyT HMETh TIaKyIo (opMy, T.€ TOMUHAHTHBIN MPU3HAK.
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JlaGopaTopHoO-IpaKTHYeCKOe 3aHsITHe 5.

HACJIEJOBAHUME ITIPU3HAKOB ITPHU I — U IIOJIMTUBPUAHBIX
CKPEIIMBAHUSAX.

Hean 3anaTHSA. YCBOUTH OCHOBHBIC 3aKOHOMEPHOCTH HACJIeIOBAHUS
MPU3HAKOB TIPH MTOJIMTHOPHUIHBIX CKPEIMBAHHIX.

3aganue. M3yunTh cxembl NOJUTHOPUIHBIX CKPEIIUBAHUN H MIPOBE-
CTH aHaJM3 UX pe3ynbTaToB. Pemenue 3anay.

Matepuansl ansa 3aHaTHii CHONMMKY THOPUAHOTO Marepualia Iie-
HUIIBI, 000BI M CEMEHa Topoxa, JIFOMWHA U JPYTUX KyIbTyp. Tumossie 3ama-
YH 110 TEME.

JlutepaTtypa
1-C.83-100; 2-C. 73-77;6 - C. 74 -88; 9 - C. 41 -48; 11 — C. 39-53;
14 -C. 12 -18.

IosicHenue Kk 3agaHuI0. [lonueubpuonbIM Ha3bIBAIOT TAaKOE CKPEIH-
BaHUE, IPU KOTOPOM DPOIUTENILCKHE (HOPMBI OTIIMYAIOTCS IO ABYM U Ooiiee
napaM KOHTPACTHBIX MPU3HAKOB, '€Hbl KOTOPBIX JIOKAJIM30BAHBI B Pa3HBIX

Hen Fenepud,
Ma,amuwcmsm eAadnud
AAbL aaBB

MMenmotu 2radrui Ao BY

/N
o \

9 Xeamoid Keambru Meamolli Heamotu
2nadrkui 2A0dRud enadruu enadxuu
A AA AA £ .7 ™ Aa Aa
% ¢ J BB 7 ab i 88 Bb
Henmori Mennera Menmsid Menmeu
enadkud MOPUURUEBIU ZnadKuu MOPULUHUCITION
“ ¥ BY T b
Fa —
HMeampri Wenmoiu Jenensiu Fangnold
znadnuid enadrud anadsuu anadnuu
Aa ) Aa g :
BB % Bb G y

HMeameoid Menmeord Jenepord Jernensiu

enaduull anugaﬁucmuu enadrud MOPUUHLCTIBIL

Puc. 13. HacnienoBanue okpacku ¥ (popMBI CEMSIH FOpoxa.
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xpomocoMmax. [IpocTelimmm npuMepoM NONMUTUOPHIHBIX CKPEIIMBaHUM SB-
JsIeTCsl QUTHMOPUIHOE, KOTJa POAUTENbCKUE (OPMBI OTIMYAIOTCA MO ABYM
npu3Hakam. Hanpumep, mo okpacke cemsinoield U ¢popMe ceMsH y ropoxa:
pacTeHusl OJHOTO COpTa MMEIOT JKENTYH OKpacKy ceMsjoied M IIIaAKYHo
(dhopMy cemsiH, APYroro - 3e€JICHyI0 OKPacKy CeMsAOoJNeH M MOPIIUHUCTYIO
thopmy cemstH (puc. 13).

[Tpu ckpemuBaHNK STUX COPTOB BCE ceMeHa Fy OyIyT UMETh JKeNTyro
OKpacKy ceMmsmosiell U Iiaakyio (GopMy CeMsiH, YTO IOJHOCTBIO, COOTBET-
CTBYET IIEPBOMY 3aKOHY MeHzens equHoo0pa3usi THOpUI0B IEPBOrO MOKO-
JICHUS.

0O603Ha4MM TOMUHAHTHBIN aJieNlb TeHa, 00YCIOBIMBAIOIIETO JKEITYIO

OKpacKy cemsiH OyKBO#l A, pe-

9 14' ' A * d a D UE o ’
Gees bpoShH LIECCUBHBIN ajliellb, 00YCIIOB-
ameme: P JIMBAIOIIUM 3€JIEHYI0 OKPAaCKy

ceMsiH OyKBOW @, JIOMHHAHT-
HBII aJUTeNlb TeHa, 00YCIOBIIH-
BaIOIIETO IIIAJIKYI0 (opMy ce-

A _ 9 o
f 9 B0« X d g! Qg MsiH - OYKBOM B, periecCHBHBINI

/ Famemon £ / \ aJuenlb,  OOYCIIOBIMBAIOIINIA
7/ \ ' f/ \ MOPIMHUCTYI0 (opMy ceMsiH
ﬁﬂ' — OykBoii b.
PN 2 ['eHOTHIT POIUTENBCKUX
Tamemol £ d COpPTOB U CXeMy THOpUIN3aLUH
gr . . . . MOXKHO 3alucaTh CJIeIyOMUM
obpazom:
A PAE] | EiE ARz
@E. b A A0 A0 PP Q AABB x & aabb
ANV B0 R )al4
DALY o

F AaBb
A A 1
(5D Q0|0 00z1 D e o b
1 _
A o
2020841208120 021002 Ten MO JBYM mapam atencil,
T. €. ABIIKICTCA ;mreTepozmro-

Puc. 14. Cxema, wimoctpupyromias nosenesne  toji. OH 00pasyeT YeThIpe THIIa
TOMOJIOTHYHBIX 1 HETOMOJIOTUMHBIX XPOMOCOM  ramer, Tak Kak reHbl A u B
IIPY AUTHOPUIHOM CKPEIIUBAHUN

HaXOMATCSI B HETOMOJIOTUYHBIX
XpOMOCOMax, a HErOMOJIOTHYHBIC XPOMOCOMBI B Meiio3e (B anadase ) pac-
XOJISTCS K TOJIFOCAaM HE3aBUCHMO JIPYT OT Apyra (puc. 14).

Tak Kak paBHO BEpOSITHO, 9TO XPOMOCOMA, HECYITas aJieNnb A, B MCH-
03€ MOXKET OTOMTH B JOYEPHIOIO KIIETKY KaK C XpOMOCOMOM, Hecyllen ai-
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Jenb B, Tak U ¢ XpOMOCOMOM, Hecyliel aymtens b, To raMeThl MOTyT UMETh
pa3IMYHOE COYETaHME ITUX aiieseil: moo AB, mubo ab. Taxke paBHOBEpO-
ATHO, YTO XPOMOCOMa, Hecyllas ajUlelb d, MOXET OTOMTH B JOUYEPHIOIO
KJIETKY KaK C XpOMOCOMOM, HeCcyIlel aienb B, Tak U ¢ XpOMOCOMOH, HeCy-
et amenb b. Taxum obpazom, oucemeposucoma modcem 06paz06vieants
yemwipe muna (copma) 2amem: AB Ab aB ab.

[Mpu nuruOpumHOM, a TaK K€ MOJUTHOPHIIHOM CKPEIIUBAHUN TEOPE-
TUUECKH OXHJAEMbIH pe3ynbTaT paciiersienus rubpumos F, criemyer
ompeAeNATs C ToMompblo permerkn Ilemnera (tab. 3). B BepxHem
TOPU30OHTAJIBHOM PAAY PCHICTKU BBIITUCBIBAIOT MYXKXCKHUE I'aMCThI, B BCpXHCﬁ
BEPTUKAIBHOU Tpade - KEHCKHE, B KICTKaX TaOJHIIbI, HAXOAIINXCS Ha Tie-
PECCUCHUN TOPU3OHTATBHBIX M BEPTHKAIBHBIX JIMHUH - COOTBETCTBYIOIIUC
TCHOTHUIBI THOPUIOB F,. 3aTeM oIpeAensioT paclieryiecHue M0 TeHOTHITY M
(benotumy.

Tabnwma 3
Pemerka [lennera myst TUTHOPHTHOTO CKPEIIMBAHUS
5 d AB Ab aB ab
AB AABB AABb AaBB AaBb
Ab AABb AADbb AaBb Aabb
aB AaBB AaBb aaBB aaBDb
ab AaBb Aabb aaBb aabb

Hcxonst n3 MOMYYEHHBIX JIaHHBIX, paclielUIeHUe 10 TeHOTUITY COCTa-
BuT : AABB -1/16; AAbb — 1/16; aaBB — 1/16; aabb — 1/16; AaBB — 2/16;
AABb — 2/16; aaBb — 2/16; Aabb — 2/16; AaBb — 4/16. IIpu sTom B F, 00-
pasyercst 9 TeHOTHITMYECKUX KIACCOB, a XapakKTep PacUIeIUIeHUS MOXHO
BeIpa3uTh Gopmynond 1 :1:1:1:2:2:2:2: 4. Pacmieruienue 1o ¢peHo-
THITy Oy/eT CIEAYIOIIMM: JKeNThle W Tinaakue cemeHa — 9/16; xenteie u
MOPIIUHKUCTBIE ceMeHa — 3/16; 3eneHble u rmaakue cemena — 3/16; 3eneHbie
U MOpPIIMHUCTBIE cemMeHa — 1/16. CremoBaTeibHO TpPU  TOJHOM
JOMUHHPOBAaHMH 00pa3yroTcs 4 (EHOTHIIMYECKUX Kiacca, XapakTep
pacueniendss KoTopeix Oynmer ciemyromum 9 @ 3 @ 3 @ 1. Cueayer
OTMETHTH, YTO B CKPEIIMBAHUN YYaCTBOBAIIM PACTEHHS TOPOXA C KEITHIMU
MOPIIUHUCTHIMU CEMEHAMHU M 3€JICHBIMH TIIaJKUMH CEMEHAMH, BO BTOPOM
HIOKOJICHUH OBUIM MOJTYYeHBI PACTEHHS C KEIThIMU Tafakumu (4A4bb) u 3e-
JeHBIMH MOpIIMHHCTEIMU (aabb) cemenamu. Takue Gpopmsl, oTaHvaromme-
Csl 10 COYETAHHUIO NMPHU3HAKOB OT POAMUTENHCKHUX (OPM MOKHO Has3BaTh pe-
KOMOWHAHTHBIMH 1 00pa30BajOCh OHH B PE3YJIbTaTe THOPUIN3ALIH.

I'mbpunonornueckuii ananu3 rudpuaoB F, mpu AMTHOPUIHOM CKpe-
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IIMBAHUHU TTOKA3bIBACT, YTO MPU3HAKH, TCHBI KOTOPBIX JIOKAJTM30BaHbI B pa3-
HBIX XpOMOCOMaX, HaclIeaytoTcs HezaBucumo. Hampumep, B F, Hapsimy ¢ pac-
TCHUSIMH, UMCIOIIMMHU TPU3HAKUA MCXOIHBIX POJIMUTEIBLCKHX (OPM - JKENTYIO
OKpacKy M THajaKylo (opMy CeMsiH, 3€JEeHYI0 OKpPacKy M MOPIIMHUCTYIO
(opMy CceMsiH, BBIIEIMINCH PACTCHUS, KOTOPBIE HMEIOT OKPAcKy CeMSH OT
OJTHOW POJUTENHCKOM (POpMBL, a (hopMy CEMSH - OT IPYTOil.

D70 sBJICHHE HAILIO OTPAXXCHHE B TPeTheM 3aKkoHe MeHnens - 3a-
KOHE HE3aBHCHMOTO HAacCIeJOBaHUS INPU3HAKOB: pasHble NApbl NPUHAKOS,
2eHbl KOMOPBIX HAXOOSAMCS 8 He2OMONOSUUHBIX XPOMOCOMAX, HACIeOVIOMCs
He3a8UCUMO OpY2 Om Opy2a, 0a8dsl BCEE03MONUCHbIE COUEMAHUA.

OCHOBOI1 3TOT0 3aKOHA SIBIISICTCS] OJJMH W3 MPOIIECCOB COBEPIIAIOIINX-
csl B Meiio3e — cilydaifHoe, He3aBHCHMOE PACXOXKICHHE XPOMOCOM B J0Uep-
HHe KIIeTKH (TameTsl) B aHadase | Metiosa. Henenue nezasucumozo Hacuedo-
8aHUS NPUHAKOB UMeem 8adiCHOe 3HayeHue Ol celeKyull, maxk Kaxk 6 npo-
yecce 2ubpUOU3AYUU MOJNCHO NOTYUAMb 2UOPUObL, Haubolee NOIHO CoYema-
roujue X035UCMBEHHO YeHHble NPUSHAKU UCXOOHBIX POOUmensckux gopm. He-
3asucumoe Haciedosanue 00yClaeIUeaem KOMOUHAMUBHYIO USMEHYUBOCTb
HOMOMCMEa Npu 2UOPUOU3AYULL.

Ciy4aiiHOe pacXO’K/IeHHE XPOMOCOM B Mel03e, KaKk OCHOBA TPETHETO
3aKoHa MeH/emnsl MOATBEPIKAACTCS AHATM3UPYIOIIUM CKpPEIMBAaHUEM TIPH
HOJTHOM IOMHHHPOBAHHH JUTETEPO3UTOTHBIX THOPUIOB MEPBOTO MOKOJICHHS
C POAMTENBCKOI (POpPMOIA, Y KOTOPOW U3ydaeMble TIPU3HAKKA HAXOIATCS B pe-
IIECCHBHOM COCTOSIHUH.

PP Q@ AaBb X & aabb

TCamersr Q @ @@@ 6@

Fa 1/4AaBb 1/4Aabb 1/4aaBb 1/4aabb

JurereposurorHsie TnOpupl F1 00pa3yroT YeTbIpe TUMa raMeT, a Teo-
pEeTHYECKOE YHCII0 TEHOTHITMYECKUX M (DEHOTUIMYECKUX KiaccoB B F, moi-
HOCTBIO COOTBETCTBYET YUCITY THIIOB TameT. [Ipy aHaIM3upyroeM CKpemiu-
BaHWU paculeluieHne 1Mo (eHOTHIly OyIeT MOJIHOCTBIO COOTBETCTBOBATH
pAacCILIEIUICHHIO TI0 TeHOTHUIy: Y4 ocobeit Oyner umers reHotun AaBb ¢eno-
THII XKeThIE U TIafKue ceMeHa; ¥4 - reHotun Aabb ¢peHOTHIT XKeaThie U MOp-
IIMHUCTBIE CeMEHa; Y4 - reHoTHI aaBh geHOTHI 3eNeHbIe U IaJKie CEMEHa;
Y4 - renotun aabb ¢enorumn 3enenpie 1 MOpIIMHKCTEIE ceMeHa. B nienom xa-
pakTep pacueIUIeHUs TPU JUTHOPUIHOM aHAIU3UPYIOIIEM CKPEIIMBAaHUU
MOJKHO BBIpa3uTh popmymoit 1:1:1: 1,

JuruOpunHoe CKpeIuBaHue SBISIETCA MPOCTEHIIMM PUMEPOM TTOJTH-
THOPUIIHBIX CKpEIIUBAHUM, KOTrJa PONUTENBCKHUE OCOOM OTIMYAIOTCS IO
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TpeM, YEeThIpeM U OoJiee mapaM MPU3HAKOB. 3aKOH O HE3aBUCUMOM HACIIe/IO-
BaHMH [TPU3HAKOB MOATBEPIKAACTCS U IPHU IPOBEACHUN TAKKX CKPEIIMBAHHM,
IIMPOKO TPOSBIIASACH Y PACTCHUM, KUBOTHBIX M 4eloBeka. [Ipu atom ycra-
HOBJICHO, YTO YeM OOJIbIlIe Map MPU3HAKOB M TEHOB UX OIPEICISIONIUX Pa3-
JMYAIOTCSI HCXOMHBIX POAUTEIBCKUX (DOPMBI, UeM cIokHee OyaeT paciiern-
JIeHUue W oOpasyercsi OoJbliee YUCIIO0 BOSMOXHBIX COUETAHHWN TEHOB W MpH-
3HAKOB, COOTBETCTBCHHO HOBBIX T'€HOTHITOB M ()eHOTHIIOB (Tal. 4).

Tabnvma 4
Obm1re (hopMyIbl paciienyIeH!s IPH He3aBUCHMOM HaclleIOBaHUHT
Hucno nap YHucno tunos qHCHVO €% 1 Yyeno reno- | Yncrno (heHo-
TeHOB TaHUW TaMeT *
(npH3HAKOB) ramet B F; (suror) B F, TUTOB B F; TUTOB B F;
1 2 4 3 2
2 4 16 9 4
3 8 64 27 8
4 16 256 81 16
5 32 1024 243 32
n 2" 4" 3" 2"

* yucno (PEHOTUNMUYECKUX KIIACCOB OyAET CHpaBeUIMBO JIMIIL B CIIydasix
TMOJIHOT'O TOMHUHUPOBAHUS.

BoinosHeHue 3aganus. Vmveroruiicss TMHOpUIHBIA MaTepuan (IepBOro
Y BTOPOTO TIOKOJIEHHS) PacTeHUH Topoxa, 0000B, MIIIEHUIIBI U Jp. HEOOXOIH-
MO MTPOAHAIM3UPOBATh, PA3JIOKUB Ha (DEHOTUIMMYECKUE KIIACChI U BBIYMCIIUTh
KOJIMYECTBO JK3EMIUISIPOB B KaXKJIOM M3 HHUX, PACCUHTATh MX (aKTHUECKOE
cooTHouieHre. OCHOBBIBAsICh HA 3aKOHAX HACIEAOBaHUS ONPEIEIIUTh TEOpe-
THYECKH OXKuaaemoe paciieruienue. CrenaTh BBIBOJBL. Bocco3mgate cxemy
HACJIEJOBAHUS PU3HAKOB. PElINTh NpeNIOKEHHBIE 33Ja4d 110 TEME.

3AJIAYHM 1O TEME - HACJIEJOBAHMUE ITPU3HAKOB
P NOJIMI'MBPUAHBIX CKPEIHLIMBAHUSAX

1. Y AuMeHs 1Ba NMPHU3HAKa (0CTHCTOCTH K0J10ca — (PypKATHOCTb, YCTOM-
YHUBOCTh — BOCIPHMMMYHUBOCTH K TOJOBHE) HAC/EIYIOTCS He3aBHCHUMO.
CxpemmBaau (pypKaTHBI, YCTOIUUBDBINA K r0JIOBHE COPT ¢ COPTOM OCTH-
CTbIM, BOCIIPMMMYHUBBIM K rojioBHe. B F; moayunim 112 pacrenmii (c
(ypkaTHBIM K0JI0COM H YCTOHYHMBBIE K roJIoBHE), B F; - 1160.

1. CKoJIbKO THITOB raMeT MOKeT 00pa3oBaTh pacteHue F;?

2. CKOJIBbKO pa3HbIX TEHOTUIIOB U (PEHOTHIIOB MOTYT UMETh pacTeHus F,?

3. CKOJIbKO TOMO3BUTOTHBIX PACTEHUH ¢ JOMHUHAHTHBIMH IIPU3HAKAMH MO-
JKeT OBITE B F,?
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4. Cxonbko pacteHuii F, OyIayT UMeTh OCTUCTHIA KOJIOC ¥ BOCTIPHUMYH-
BOCTb K 00J1e3H1?

5. Onpezenure reHOTUIT TOTOMCTBA OT CKPEIMBaHUs pacTeHui F; ¢ pacte-
HHUSIMH, HIMEIOIIIME OCTHCTBIH KOJIOC K BOCIIPUUMYHBOCTD K T'OJIOBHE?

2.'Y nypMaHa mypmypHasi OKpacka IBeTKOB JOMUHHUPYeT HaJ 0es10i, a Ko-
JII0YHe I104bl — Haj ragkumMu. O6a Npu3HaKa HACJedYITCS He3aBHCHMO.
Ilpu cxpemuBaHNM COPTOB C IOMMHAHTHBIMH M PelleCCHBHBIMM NPH3HA-
kamu. B F; nomyunnu 145 oqHoo0pa3ubix pacrenuii, B F; - 2192.

1. Cxomnpko pacTeHuii F; MOTyT OBITh T€TEepO3UTOTHRIMH?

2. CKOIIbKO THIIOB TaMeT MOXKeT 00pa3oBath pacteHue F;?

3. CKOJBKO pa3HBIX TEHOTHITOB M (DEHOTHUTIOB MOKET 00pa3oBarhcs B F,?

4. Croubko pactenuii F, OymyT ¢ TypIypHOi OKpacKo U ITIaIKUMH III0AaMu?

5. Onpenenute TEHOTUN POAMTENHCKUX (OPM, €CIM B MOTOMCTBE IPO-
W301ILI0 paciiervieHue mo gpenoruny 1:1:1:17?

3. ¥ Tomara aBa npusHaka (BbICOKUII - HU3KHUIl cTe0esIb, MHOTOKaMep-
HBIil - IByKaMePHbIH IJ101) HACJeayIoTcs He3aBucuMO. PacTeHue ¢ BbI-
COKHUM cTefJjieM M JABYKaAMEPHbIMM IUIOJAMH CKPECTHU/IU € pacTeHHeM,
HMEIOIUM HU3KHil cTedesib 1 MHOTOKaMepHbIe mIoasl. B F; Bce pacre-
HHUSI HMeJIH BBICOKHIA POCT U MHOTOKaMepHbIe IJI0bI.

1. CkonbKo TUIIOB raMeT MOXeT oOpa3oBath pactenue F;?

2. Kakas gacte pacrenwii F, Oyzier mureTepo3uroTHeIMH ?

3. Omnpeenute XapakTep pacuiersieHus: rTiOpuoB B F, mo ¢penotumy?

4. Onpenenute, Kakasi 9acTh pacTeHUi F, ¢ BRICOKMM pOCTOM U MHOTOKa-
MEPHBIMH IIJI0ZAMHU He OYIET B AabHEHIIIEM PaCIleIUIAThCS ?

5. Ompenenure TeHOTHIT M (PEHOTHIT IOTOMCTBA OT CKpEIIMBaHHs pacTe-
HUM F; ¢ HU3KOPOCIBIMU IByXKaMEpHBIMHU pacTEHHUSIMU ?

4. 'Y ap0y3a npusHaku (GopMbl 1102 M €r0 OKPACKH HACJIEIYIOTCS He3a-
BHCHMO. ['0M03MTrOTHOE pacTeHMe ¢ yAJIMHEHHBIMH 3eJeHbIMH TUIOJaMU
CKpeCTHJIM € TOMO3MIOTHBIM pacTeHHeM, HMEIOIIMM OKpYIJble MoJoca-
Thie WIoabl. B F; mosyunsm 120 pacrenmii (Bce nmesiu 3ejieHble ILUIOABI
okpyraoi ¢opmsi), B F; - 960.

1. CKOJIBKO TUIIOB TaMeT MOXKET 00pa3oBaTh pacteHue F;?

2. CxonbKo pactenuii F; OyayT rerepo3uroTHeIMu?

3. Ckonbko pacteHuid F; OyayT UMeTh yUIMHEHHBIE TI0JI0CaThIE TUIOIbI?

4. OnpexpenuTe KOIMYECTBO T€HOTHIIMYECKUX M (PEHOTUIHMYECKUX Kilac-
COBB ),

5. Onpenenute TeHOTHUN U (PEHOTUN MOTOMCTBA OT CKPEIIMBAHUS pacTe-
HUA F; ¢ TOMO3WTOTHBIMH PAacTCHHAMH, WMEIOLUIMMH 3€JICHbIE OKPYIJIbIe
TUTOJIBI?
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5. CkpemuBaiu pacteHus ¢acou, HMeKIIHe KeJTbie 000bI U YepHbIe
ceMeHa, ¢ pacTeHHeM, HMEIOIIUM 3ejieHble 000bI U Oesbie cemeHa. B F;
nojayduwsin 120 pacrenuii (Bce uMeJu xeaTbie 600bI U YepHbIE ceMEHa), B
F, - 780.

1. CKOJIBKO TUIIOB TaMeT MOXKET 00pa3oBaTh pacteHue F;?

2. CkonbKo pacTenuii F, MOTYT OBITh AUTE€TEPO3UTOTHHIMH?

3. CkonbKo pacTenuii F, MOTyT uMeTh 3enieHbie 000bI U YepHbIE ceMeHa?

4. Onpenenure xapakTep pacileruieHus TOTOMCTBa B F, 1o reHoTHITY?

5. OmpepenuTe TEHOTHIT MAaTEPUHCKOTO DPACTEHHs, €CIH B TOTOMCTBE
MIPOM30IILIO pacieruieHue no gpenotumry 1:1:1:1.

6. Y ¢uiokcoB aBa npu3zHaka (0OKpacka BeHYHUKa U ero ¢opma) Hacjaeny-
10TCsl He3aBHMCUMO. CKpemIMBAJIM PACTeHUsl COPTA, MMeKOIero OeJibli
BEHYHK ILJIOCKOH ()OPMBI, ¢ PACTEHUSIMH JAPYIOro copra, HMEKIIEro po-
30Bblii BEeHYMK BOPOHKOBHAHOI Gopmbl. B F; mosyunim 110 pacrenmii ¢
0eJ10ii OKpackoii u IIockoi opMoii BeHunka, B F; - 648.

1. CKOJIBKO THITOB TaMeT MOXKET 00pa3oBaTh pacTEHHE C PO30BBIM BOPOHKO-
BUIHBIM BEHUUKOM?

2. CKoNbKO pacTeHuii Fy; MOTYT OBITh AUTETEPO3UTOTHBIMH?

3. CkoJbko pactenuii F, MOryT uMeTh 0enyto OKpacKy W BOPOHKOBHIHYIO
(hopmy BeHUMKA?

4. Onpenenure KOJIMYECTBO FCHOTUITUUECKUX KI1accoB B F,?

5. Omnpenenute TEHOTUI U (PEHOTHUIT PACTEHUH OT CKpEIMBaHUs THOPHIOB
F; ¢ MaTeprHCKHM COPTOM, IMEIOLIMM OBl BEHUHK TIIOCKOH (POPMBI?

7. Y TbIKBBI 0eJ1asi OKPACKa IUI0A0B SIBJISIETCS] JOMUHAHTHOM 10 OTHOIIIe-
HHIO K KeJITOM, a JUCKOBUIHAA (popMa IVIOAOB IOMUHMPYeT Haj cepuye-
ckoif. OT cKpelIMBaHMs TOMO3MIOTHOTO PACTeHHS, HMEIOIEro Oeryro
oKpacky u cdepuyeckyio (opmy ILIOIOB, ¢ TOMO3MTOTHBIM, UMEIOIIAM
JKEJITYI0 OKPAcKy W JAUCKOBHAHYIO ¢dopMy IuioaoB, B F; mosyumim - 122
pactenusi, B F, — 800.

1. Cxosnbko pactenuii Fy OyayT uMeTh 00a JOMUHAHTHBIX TPU3HAKA?

2. Kakas wacth pactenuii F, Oyzaer qureTepo3uroTHbIMHU?

3. Ckonbko pacteHuid F, MOTYT HMETh Oeylo OKpacky U CheprHuecKyro
¢dhopmy ruona?

4. KonmuecTBo pacTeHuid B F, ¢ JOMHUHaHTHBIMH MIPU3HAKaMH, KOTOpPbIE
OyznyT 1aBaTh KOHCTAHTHOE MTOTOMCTBO?

5. BO3MOXHO, 11 TOYHO ONPENETIUTh T€HOTUI MATEPUHCKOTO COpPTa, ECIIH
BCE MOTOMCTBO OyJIeT UMETh JOMHHAHTHBIE TPU3HAKN?

8. ¥V KyKypy3bl yCTOHYMBOCTH K TeJIbMHHTOCTIOPHO3Y M PKABYMHE TOMUHM-
pyeT HajJ BOCHPMUMYHUBOCTHIO. O0a NMpU3HAKA HACIEAYIOTCS HE3aBHCHMO.
OT cKpemuBaHus TOMO3UTOTHOW JTMHUH, YCTOHYMBOIA K TeJIbMUHTOCIIOPHO-
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3y M MOpPaKaeMoi PKaBYMHOM, C TOMO3UIOTHOI JIMHUEH, BOCIPUUMYUBON K
reJILMUHTOCIIOPHO3Y U YCTOWYMBOW K prxaBumHe, moayumiu 116 pacrenuii
F1 11480 - F,.

1. CKOJIBKO TUIIOB TaMeT MOXKET 00pa3oBaTh pacteHue F;?

2. CkonbKko pacteHuil F, MOrim OBITh YCTOWYMBBIME K T€IbMUHTOCIOPH-
03y U pyKaBuMHeE?

3. Ckonbko pacteHuidd F,; ObUTM yCTOHYMBBIMU K T€IBMHHTOCIIOPHO3Y U
PrKaBUMHE U MOTJIM 1aTh HEPACIIEIUIAIOIIEeCs IOTOMCTBO?

4. OmpenenuTe Kakas 4acTh pacTeHnd F, OyJeT OTHOCHTCS K KJaccy -
reTepo3uroT ?

5. OmpezpenuTe T€HOTHII MAaTEPUHCKOTO DPACTEHMsS, €CIU B IOTOMCTBE
MIPOM3O0ILIO paciieruieHue no ¢perorury 1:1:1:1.7

9. Y 1bBHHOrO 3eBa ()opMa NBETKOB M MX OKPacKa HacJaeIylTcs He3a-
BucuMO. CKpelIMBaJIN TOMO3UTOTHOE pacTeHne, HMerollee IIBeTKH HOP-
MaJIbHOU (pOPMBI U KPACHOM OKPACKM C PACTEHMSIMH, UMEIOIMMHU IBET-
KH MIJIOpHUYecKoi (BBITAHYTO#) (popMbl u Oestoii okpacku. B F; momy-
ynjm 122 pacrenusi (Bce UMeJU IIBETKU HOPMAJILHOM (popMbI U pO30BOii
oKpacku), B F, - 894.

1. CkonbKo TUIIOB raMeT MOeT oOpa3oBath pactenue F;?

2. Ilo xakoMy THITy HacleLyeTcs: OKpacKa LBETKa Y JIbBUHOIO 3eBa?

3. Ckonpko pacTeHuid F, MOTyT HMETh IBETKH HOpMaJIbHOM (OpMBI?

4. Cxonpko pacteHuii F, Morim umerh pO30BBIE LBETKH HOPMAaJIbHON
thopmb1?

5. Onpenenute KOMMYECTBO JUT€TEPO3UTOTHBIX PacTeHui B F,?

10. OT ckpemMBaHUsI YCTOHYMBOrO K roJIOBHE IBYPSIAHOTO COPTA TUMe-
Hfl ¢ BOCHPUMMYHMBBIM MHOTOPSITHBIM MOJMYYHWIU 114 ycTOHYMBBIX K
roJIOBHe ABYPSAHBIX pacTeHuii Fi. B F, moxyunam 512 pacrenuii.

1. CKOJIbKO THITOB TaMeT MOKET 00pa3oBarh pacteHue F;?

2. CKOJBbKO FeHOTUNUYECKUX U (PEHOTHUINYECKHX KiaccoB Oyner B F,?

3. Cxonbko pacteHuid F, MOTyT OBITH HMMYHHBIMH K TOJIOBHE C MHOTO-
PSIHBIM KOJIOCOM?

4. CKOJIBKO 3THX pacTEHUH MOTYT JaTh KOHCTaHTHOE TIOTOMCTBO?

5. Onpenenute TeHOTUN U (PEHOTUN MOTOMCTBA OT CKPEIIMBAHUS pacTe-
HUi F; ¢ BOCIpUUMYMBBIM MHOTOPSIIHBIM COPTOM?

11. ¥V Kkykypy3bl Hac/JeAyIOTCS HE3aBHCHMMO U SIBJISIIOTCSI JOMUHAHTHBI-
MM NPHU3HAKH: BBICOKOPOCJOCTh U YCTOIHYUBOCTH K p:kaBumnHe. Pemec-
CHBHbIE — KAPJIUKOBOCTh M BOCIPUMMYHMBOCTh K pikaBunHe. OT cKpe-
IIUBAHUS PACTEeHUIl, TOMO3UITOTHBIX MO JOMHHAHTHBIM NPU3HAKAM €
pacTeHHsIMH, UMeEIONIMMM BCe MPHU3HAKH B PeElECCHBHOM COCTOSTHUM,
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noayuuau B F; 83 pacrenns B F, 800 pacrenuii.

1. CKOJIBKO THTIOB raMeT MOXKET 00pa30BaTh TUTETEPOUTOTHOE pacTeHe?

2. CKOJNBKO pa3HBIX TEHOTHIIOB MOTYT UMETh pacTeHus F,?

3. CKONBKO pa3HbIX (PEHOTUTIOB MOTYT UMETh pacTeHus F,?

4. CkonbKo pacTeHuid F, MOTTH OBITH BBICOKOPOCIIBIMU U YCTOMYMBBIMHU K
prkaBanHE?

5. Ipu npoBeicHHN aHATTM3UPYIOIIETO BO3BPATHOTO CKPEIIUBAHUS TIONY-
geHo 240 pacrennii. CKOIBKO M3 HUX JOJDKHBI OBITh KapIUKOBBIMH M BOC-
NPUAMYMBBIMH K pPKaBUHHE?

12. Pactenusi Kamycrtbl, nopa:kaemble (Gy3apruo3HOi KeITYXO0i M JIOMKHOMI
MYYHMCTOH POCOi, ObLIM CKpeLleHbl ¢ PACTEHUSIMU, YCTOHYMBBIMM K
3THM OoJie3HsaM. B F; moayunim 120 pacrenmii, ycTOHYMBBIX K MY4YHH-
cToii poce U (py3apuo3Hoii xkeiaryxe. B F, mosyunnn 1128 pacrennii.

1. CKOJIBKO THIIOB TaMET MOKET 00pa3oBaTh PacTeHUE BOCIIPUUMUYHBOE K
3TUM 60JIe3HAM?

2. CKOITbKO TEHOTUIIMYECKHUX ¥ (DEHOTHUIMIECKUX KlaccoB Oynet B F,?

3. Ckombko pacteHmit F, ycroilumBeix Kk Oone3HsM OyayT JaBaTh KOH-
CTaHTHOE NTOTOMCTBO?

4. Cxonbko pactenuii F, OymyT BOCIpUMMYHUBEI KO BCEM 00JIe3HIM?

5. Omnpenenuth (GEHOTHUI MTOTOMCTBA OT CKpeIluBaHus F; ¢ pacteHHsMU
TOMO3UT'OTHBIMU I10 PEIICCCUBHBIM HpI/ISHaKaM?

13. I'oM03MIrOTHOE BHICOKOPOCI0€E PACTEHHE ropoxa ¢ 6eJbIMH IBETKAMH
CKPeCTHWJIM ¢ TOMO3HIOTHBIM HHU3KOPOCJbLIM PpacTeHHeM, HMEKLIHM
nypnypHsle uBetku. B F; mosyunim 120 pactenmii BBICOKOPOCJBIX €
nypnypHbIMH nBeTKamu, B F, — 1720.

1. CKOJIBKO THIIOB TaMET MOXKET 00Pa30BaTh IUTETEPO3UTOTHOE PACTCHUE
ropoxa?

2. OnpenenuTh XapakTep paciierieHus rTuopuaos F, mo penorumy?

3. CKOJBKO FeHOTHITMYECKHX KIIaccoB oOpa3zyercs B F,?

4. CxonbKo pacteHuii F, OyayT rerepo3UroTHsI 10 T€HY OKPACKH IIBETKa?

5. Onpenenutb TeHOTHIT TIOTOMCTBA OT CKpemuBaHus F; ¢ pacteHusiMu
TOMO3HUTOTHBIMH IO PELIECCUBHBIM IPU3HAKaM?

14. Ilpu ckpemMBaHNU KPACHOKO0JO0COr0 $€30CTOr0 cOpTa MIIeHUIbI ¢
0€JI0KOI0CHIM OCTHCTBIM TMOJIy4eHHOEe TOTOMCTBO HMeJIO 0e30CThIi
KpacHblii KoJoc. [Ipu camoonsliennu pactenuii F; moayyeno B F, 185
pacTeHmii 6€30CTBIX ¢ KPACHBIM KOJ0COM, 63 0e30CThIX 0€10K0JI0ChIX, 65
OCTHCTBIX KPACHOKOJIOCHIX U 22 OCTHCTBIX 0€J10K0J10ChIX.

1. Onpenenuth XapakTep paciieruicHus rTuopuaos F, mo penorumy?

2. OnpenenuTh TeHOTHIT UCXOAHBIX POTUTEIBCKUX opM?
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3. KonmuuectBo aureTepo3uroTHeIX pacteHuii B F,?

4. Cxonbko 0€30CTBIX KPacHOKOJIOCBHIX pacTeHuil F, OyayT naBaTe KOH-
CTaHTHOE IIOTOMCTBO?

5. Ompenenuts XapakTep pacIlelUIeHHs MOTOMCTBa MO (eHOoTHIy OT
CKPEIIMBAHUS PaCTCHUH F1 ¢ OEIIOKOIIOCHIM OCTUCTBIM COPTOM?

15. ¥V TomaToB KpacHasi OKpacKa ILIOJOB JOMMHUPYeET HAJl eJITOM, a
BBICOKOPOCJIOCTH HAJl KAPJIMKOBOCTHIO. [IpuM cKpemmMBaHUN roMO3HIoT-
HOTO BBICOKOPOCJOI0 KPACHOIIOAHOTO PACTEHMSI € KeJTOILIOAHBIM
KapJIMKOM, 1ojty4yeHo B F; 24 pacrenns, a B F, - 160.

1. Onpenenuts reHoTHIT U (heHOTUN pacTerni F;?

2. KonnyecTBo THITOB TaMeT, KOTOPBIE MOTYT 1aBaTh pacteHus F;?

3. Oxxumaemoe pacuierieHne Tnopunos F, mo dheHotumy?

4. Kakas yactb ruOpumoB F, MoxeT UMETh BHICOKUI POCT H JKEIITHIC IIOJIBI?

5. Kakast wacts rubpunos F, Oyner nurerepo3urotsa?

16. I'oM03MroTHOE BHICOKOPOC/I0€ PACTEHHE IOPOXa ¢ 0eJIbIMU LIBETKAMM
CKpPeCTHWJIM ¢ TOMO3WUTOTHBIM HHU3KOPOCJBLIM pPacTeHHEM, HMEKOIIHM
nypnypHble uBerku. B F; monyunau 110 pacrenmii BbICOKOPOCJBIX
MypOypHLIMH IIBeTKaMu, B F, — 1616 pacTenmii.

1. CKONBKO pa3HBIX TUIIOB FaMeT MOXKET 00pa30BaTh AUTETEPO3UTOTHOE
pactenue ropoxa?

2. OmnpenenuThb XapakTep paciierienus: ruopunos F, mo peHotuy?

3. Kakas gacts pacrenwii F, OyayT pekoMOWHAHTHBIMU?

4. Cxonbko pactenuii F, OyIyT reTepo3uroTHsI 10 TeHy OKpacKH IIBETKa?

5. Onpenenuts TeHOTHIT TIOTOMCTBA OT CKpemuBaHus F; ¢ pacteHusiMu
TOMO3UTOTHBIMH 110 PELIECCUBHBIM NPU3HAKAM?

17. Y THIKBBI 0ej1asi OKpAacKa IUIOAOB JOMUHHPYET HAX KeJITOM, a TUCKO-
BUHasA ¢opMa II010B HaJ cepuueckoil. OT CKpelMBAHUS FOMO3UTOTHO-
T0 pacTeHusl, UMEIIIIEro 0eIyI0 OKpacKy u cepudeckyro (popMy II1010B, C
TOMO3HTOTHBIM, MMEIOIIHM >KeJITYH0 OKPACKY U JUCKOBHIHYIO (hopMY ILIO-
J0B, B F; mosyamm - 122 pacrenns, B F, — 800.

1. V xakoro KoimyecTBa pacTeHUH F; MPOSBATCS TONBKO JOMHHAHTHEIC
NpU3HAKN?

2. CKOJIBKO Pa3HBIX TEHOTHITOB M (DEHOTUIIOB MOTYT UMETh pacTeHus F,?

3. Ckonbko pacteHuidl F, MOTYT HMETh Oeylo OKpacky U CheprHyecKyro
hopmy twiona?

4. KonnuectBo pacteHuii B F, ¢ JOMUHAHTHBIMH TMPU3HAKAMH, KOTOpHIE
OyIyT MaBaTh KOHCTAHTHOE ITOTOMCTBO?

5. Ckonbko pactenuit F, OymyT pekOMOMHAHTHBIME?
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18. Y 4yesioBeka yMeHMe BJajeTh NPAaBoOi PyKod M OJIM30PYKOCTH SIBJISI-
0TCSl JTOMMHAHTHBIMH 10 OTHOLLIEHHIO K YMEHHUIO BJIaJeTh JIeBOii pyKoii
U HOpPMAJIbHOMY 3peHuIo. ['eTepo3uroTHblii 01M30pyKMii mMpaBuIa BCTY-
MU B Opak ¢ rOMO3UTOTHOM KeHIIIMHOM, MPABIION ¢ HOPMAJIBLHBIM 3pe-
HHueM. Y HUX ObL10 8 aereid.

1. CKOIBKO THITOB TaMeT MOKET 00pa3oBaTh My>X4rHA?

2. CKOJIBKO Pa3HBIX T€HOTHUIIOB MOTYT UMETH JIETU?

3. CKoJIBKO J1eTeil MOTYT MMETh HOpPMAaJbHOE 3peHHe M OyayT BIIaJeTh
npaBoi pykou ?

4. CKONBKO pa3HBIX (PEHOTUTIOB MOTYT UMETh JETH?

5. Cxomnbko aereit OyayT Omu30pyKuMu?

19. ¥V yenoBeka kapue rja3a JOMHHHPYIOT HaJ rojyObIMH, a yMeHHUe
BJIa/1eTh IPaBOi PYKOil JOMMHMPYeT 110 OTHOLIEHUIO K YMEHMIO BJIaJeTh
JieBOii pykoil. 'oM0o3UroTHBIN Kaper/ia3plii npaBmia BCTyNuJI B Opak ¢
reTepo3uroTHOM KeHIUHOM 10 000MM reHaM. Y HUX ObLIO 8 neTeid.

1. CKOJBKO pa3HBIX TEHOTHIIOB MOTYT HMETh JIETH?

2. CKOITBKO pa3HbIX (PeHOTHUIIOB MOTYT UMETh JETH?

3. CkonbKo aereii Oy1yT roxy0oria3siMe paBIiaMu?

4. CkoJibKo JieTelt Oy IyT MpaBIlIaMy ¢ KapuMH JIa3aMu?

5. Cxonbko fereit OyryT roMO3UIOTaMu 10 00eMM IpU3HaKaM?

20. Y 3eMJISIHUKH 1BA NPU3HAKA - HAJTMYHE YCOB U OKPacKa firoJ HacJje-
AyI0Tc He3aBHCHMO. OT CKpelMBaHUSA JBYX COPTOB 3eMJISTHUKH, OJMH
U3 KOTOPBIX HMeJ YcbI U feJible Ir0bl, a APYroil He 00pa30BbIBAJ YCbI U
HMeJ KpacHble Airoabl, mojayuuiau 110 pacrenuii F;. Bece onn 06pa3oBbI-
BAJIM YCBbI M HMEJIH Po30BhIe Aroasl. B F, moayunan 1616 pacrenuii.

1. CkoJbKO THIIOB TaMeT MOXeT 00pa3oBath pactenue F;?

2. Ckonbko pactenuii Fy OyayT rerepo3urotHeiMu?

3. CKOJIbKO pa3HbIX TEHOTHUIIOB MOXKET OBITH B F,?

4. CKoJbKO pacTeHuil F; OyayT UMeTh yChl M KpacHbIE STOMbI?

5. Ckonbko pactenuii F; 6yayT MeTb pO30BbIE ATOIBI?

21. ¥V 3eMAfiHMKHU Ba NMpU3HAKa — (OpMa YalleuKH M OKpacKa firoa
HacJieayloTces1 He3aBucUMO. OT cKpelIMBaHUs ABYX COPTOB 3eMJISIHHKH,
OMH W3 KOTOPHIX MWJIOPHYECKYI0 YallledKy W Oejble AAIrOAbI, a HOP-
MaJIbHYIO0 YallleyKy M KpacHble Aroabl, noayduan 50 pacrenmii F;. Bee
OHU HMeJIU MPOMEKYTOUHYIO YalledKy ¥ Po3oBble airoabl. B F, moayun-
Jm 1632 pacreHust.

1. OnpenenuTe THUI B3aNMOIEHCTBUS aIEFHBIX TEHOB

1. Ckomwko pactenuii F; OyayT reTepo3uroTHHIMEI?
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2. CKonbKo pa3HBIX (PeHOTUTIOB oxkupaaercs B F,?
3. Ckombko pactenuid F, OyayT nMeTh HOPMAIBHYIO YallleuKy W Kpac-
HBIE ATOILI?
4. CkonbKo pacTeHuii F, OyayT UMETh pO30BbIE STOABI M IPOMEXYTOU-
HYIO Yaleyky?
5. Cxompko pactenwii F, OymyT MMeTh MPOMEXKYTOUHYIO YaIICUKy U
KpacHbIE STOIbI?

22. Y mimeHunbl 6€30CTOCTH JOMHUHUPYET HA/l OCTHCTOCTHIO, 2 KpacHasi
oKpacka kojoca Haja oenoii. Ilpu ckpemuBaHum 6€30¢TOro0 6€J10K0J10C0-
ro0 pacTeHus ¢ OCTHCTHIM KPACHOKOJIOCHIM B F; mostyuniau 54 6e3o0cThIx
KPaCHOKOJIO0CHIX pacTeHusl, a B F, 176 pactenuii. Onpenennre:

1) CkobKO pa3HbIX TUIIOB TaMET MOXKET 00pa3oBaTh pactenue Fi?

2) I'eHOTHIIBI KCXOHBIX pacTeHU U F;

3) ®enorun u reHoTHI pacTenunit F,

4) Konu4ecTBO OCTUCTBIX OETOKOIOCHIX PACTCHUIA

5) KonndecTBo 6€30CThIX KPaCHOKOJOCHIX pacTeHuii F,; koTopbie He OyayT

JlaBaTh PACILEIJICHUS B IOTOMCTBE.

IlosicHeHus1 K peLICHUI0 3aAa4

s mpumepa pazbepem pernenue 3aaa4un 22. B ycioBun He yka3zaHbl
CHMBOJIBI TEHOB JIIIG JaHbl (PEHOTUIIBI POJUTENBCKHX (opM U pacTenuit Fy,
KOJTMYeCTBO 0Opasyromuxcs hopm npu ckpemmBanuu. [1o ycrnoButo 3amaun
y TIIEHUIBl KpacHas OKpacKa Kojoca JIOMHHHUpYeT Hal Oemoil, a 0e30cTH-
CTOCTb HaJl OCTUCTOCTBIO.

1. Ilpon3BoabHO 0003HAUMM JIATHHCKMMH CHMBOJIAMU T'€HbBI yKa3aH-
HBIX IPU3HAKOB!

TeH OKpacKH Kojioca 0003HaYMM JIATHHCKOHM OyKBO#l A, COOTBETCTBEH-
HO KpacHasl OKpacka OyleT onpenensiTcs JOMHHAHTHBIM T€HOM A, a Oemnast
€ro PeLEeCcCUBHOMN aIlJIeNbIO a;

TeH OCTHUCTOCTH KOJIOca 00O3HAYMM JIATHHCKON OykBOW B, COOTBET-
CTBEHHO 0€30CThIil KO0JOC OyJeT OnpesersiTcsi JOMUHAHTHBIM TeHOM B, a
OCTHCTBIH €ro PeIeCCUBHOMN ajuIenbio b.

2. 3anuieM 3TH JAaHHBIE B BUJIE CXEMbI CKPEIITMBAHHSI:

PP @ aaBB X & AAbb
Marepurckyto Gpopmy 06o3Haummm aaBB, Tak Kak B yCIOBHH CKa3aHo, 6e30cToe
6enokonocoe pactenre OTHOBCKYIO hopmy obosHaumnn AA4bD, Tak Kak B ycioBUH
CKa3aHO - C OCTHCTBIM KPaCHOKOJIOCHIM pacTeHHeM. [ OMO3WUTOTHBIMH 3TH (DOPMBI
OyIyT IMOTOMY, YTO TIO YCJIOBHIO 3a/Ia4H B TIEPBOM TOKOJICHUU HE TMPOUCXOIUT pac-
HICIVICHUA (COFJ'IaCHO MEpBOT'O 3aKOHA MGHHGHSI).
3. OmpexenseM mpoayuupyeMble TUIBI (copTa) ramet. [lockonbky po-
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JUTETHCKUE (HOPMBI TOMO3UTOTHBI OHU TIPOTYIIAPYIOT TIQ QITHOMY THITY TaMeT.
Tametsl @ @ "

4. OnpenenseM TeHOTUIT B (DEHOTHIT THOPUIOB TEPBOTO TOKOJICHHUS,
00BEICHUB TAMETHI POTUTEIHCKUX (PopM:

TeHOTHI pacteHmii F; Oymer AaBb;

TaK Kak TeH KpacHO# okpacku 4 OyaeT JOMUHUPOBATH HaJl TCHOM

0esI0#t OKpacKu a ¥ reH 6e30¢TocTH B Hajl reHoM ocTrcTocTH b, TO

¢eHotrnn pacrenuit F; Oymer — 0e30cTble KPaCHOKOJIOCHIE

PACTEeHHSI, YTO COOTBETCTBYET YCIOBHUIO 33/Ia4H.

5. Jlns mosmy4yeHus: BTOPOro MOKOJICHUS HEOOXOAUMO TIPOBECTH CaMO-
ombuicHHE THOPUIOB Fy CxeMa CKpelIMBaHWi OyAeT BBITJISICTh
CJICIYIOIIMM 00pa3oM.

PP Q¢ AaBb X & AaBb

6. OmpenensieM MPoIyIMPyEMbIE THIBI (COpTa) TaMeT. I10CKOJIbKY po-
JUTCIIbCKHUEC q)OpMBI JAUTCTCPO3UTOThI, COTJIACHO (I)OpMyJ'ILI pacucTa TUIIOB raMeT, OHU
MIPOLYLIUPYIOT [0 YETHIPE TUIIA TaMET.

Cametsl Q u c? ‘ ,
OTHUII TOTOMCTBA F)

7. Ucnonb3ys pewerky [lnHHeTa, OTipeAEUM Te

5 5 AB Ab aB ab
AB AABB AABb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

COOTBETCTBEHHO TeHOTHII pacTenmii F, Gyner AABB, 'l AAbb, /g
aaBB, /16 aabb 2/16AABb 2/16A(JBB 2/16Aabb 2/16 aaBb 4/15AaBb

8. Onpenensiem deHotun noromcrea F, I[lpu monuruOpuaHbIX CKpe-
HIMBaHUSX aHAJIM3 HACIIEIOBaHMs MIPU3HAKOB yJJOOHO BECTH C MOMONIBIO (e-
HOTHITUYECKHX PAJIMKAIOB, JJATHHCKAM CHMBOJIOM O0O03HAYaIOT TOJILKO all-
JIeTib, KOTOpast onpesiensieT GEeHOTHII, a TOPU3OHTATIBLHONW YepTOl YCIIOBHO HE
BIIMAIOIIYIO Ha Q)CHOTI/IH aJjIeib (Hanpnmep, pasnuunbie reHotunsl AABB u AaBb
6yIIyT JaBaTb OZ[HHaKOBBIfI q)eHOTI/IH, 0€30CThI 1 KpaCHbeI KOJIOC, COOTBECTCTBCHHO I'CHOTHII C
MOMOIIIBIO (PEHOTUITHYECKOTO PaJIHKaa MOXKHO 3aIicaTh Kak A-B-).

pacTeHus ¢ reHOTUIIOM A-B- OyIyT UMeTh ()eHOTHIT — OS30CThIN ¥ KpaCHBIH
KOJIOC, MIX KOJTMYECTBO COCTABHT /g,

pactenwii ¢ reHotunoM A-bb Oyner (heHOTHIT — OCTUCTBIN U KPAaCHBIH KOJIOC,
VX KOJIMYECTBO COCTABHT /15,

pacTeHust ¢ TEHOTHIIOM aaB- OyayT MMeTh (peHOTHI — 0e30CThI 1 Oenblii
KOJIOC, MX KOJIMYECTBO COCTABUT /g,

pacteHusi ¢ reHotunoM aabb OymyT mmeTh eHOTHI — OCTHCTBIA M OeNbIi
KOJIOC, MX KOJIMUYECTBO COCTABHT /6.
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OtBeTbI HA BONPOCHI 33/1a4HU:

1) nureTepo3uroTHBIC pacTeHus F; OyayT JaBaTh YeTHIPE THUIIA TAMET;

2) TEHOTHIT UCXOJHBIX PACTCHUH OYJET CIEAYIOIIUM: MaTepuHCKas (hop-
ma AAbb, otioBckast popma aaBB, a paCTeHI/II/I Fy AaBb

3) renotun pactennii F, 6yner AABB, ‘11 AAbb, 15 aaBB, 1 aabb, 2/
AABb, 215 AaBB, 2/15 Aabb, 2/15 aaBb, 4/15 AaBb. ®ernorun %/yg GezocThIil U
KPACHBIIT KOJOC, /16 OCTHUCTBIA M KPACHBIH KOJIOC, 15 Ge30CTHIi 1 GeIbIii KOJIOC
" 1/16 OCTUCTBIN 1 OEJIBII KOJIOC.

4) YUHUTBIBAS, YTO B F, momyueno 176 pactenwii, a OCTUCTBIX OEIOKOIOCHIX
Oyner 1,6 ux xommuectBo cocrasur 11 mryk (176 /16 x1=11);

5) B F, 6€30CTBhIX KPACHOKOJIOCHIX MOYKET OBITh /16 OT OOIIIETO KOJIMYECTBA,
T.e. 99 (176 / 16 x 9 = 99), a U3 HUX JaBaTh HEPACIICIIIAIONMICECS TTIOTOMCTBO
Oy/IyT JHIITb TOMO3UTOTEI AABB KOTOpBIX OyaeT /1w 11 pacTeHuii.

JlabopaTopHoO-npakTHYecKoe 3aHsATHe 6.

HACJIEJOBAHUWE NPU3HAKOB ITPU HEAJIJIEJIBHOM
B3AUMO/IECTBAA TEHOB

Henn 3aHATHA. Y CBOUTH OCHOBHBIE 3aKOHOMEPHOCTH HACIIETOBAHUS
ITPU3HAKOB IIpHU B3aI/IMO)Z[eI‘/'ICTBI/II/I HCaJIJICJIbHBIX I'C€HOB.

3aganue. M3yunTh 0COOCHHOCTH pacIieNyIeHUs] IPU3HAKOB MIPU pas-
JIMYHBIX THIAX B3aMMOJEHCTBHS HeaJUIeIbHbBIX I'eHOB. Perienue 3anauy.

Marepuansl a5 3ansatuii CHOMUKY THOPHIHOTO MaTepualna Io-
NIMHA, JIbHA, 0BCA, KYKYPY3bl M APYTHX KYJIbTYp. THIOBBIE 331241 11O TEME.

Jlutepartypa

1-C.100-129; 2 - C. 71-81; 6 - C. 74 -88; 9 - C. 48 -56; 11 — C. 53-
63; 14 - C. 19 -30.

IlosicHeHue K 3axaHMI0. 3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB
OTpaKEHHBIE B 3aKOHaX MeH e BO3MOXKHBI IIPU IBYX OCHOBHBIX YCIIOBHSIX:
1) ecm TeHbI HAXOIATCS B Pa3HBIX Mapax TOMOJIOTMYHBIX XPOMOCOM; 2) €CIT
KaXX/IbIif TeH JEHCTBYeT Ha MPHU3HAK HE3aBHCHUMO OT APYrHX reHoB. OHAKO
yKe B MEpUoJ] NepeoTKphITH 3akoHOB Menzens (Hauaso XX Beka) Y. bet-
coHom, P. IlenHeToMm 1 IpyruMu rcciaeqoBaTeIsIMU ObUTH MOTyUYEHBI (aKThl
JIOKa3bIBaIOIIME, YTO HE TOJIBKO aJUICJIbHbIE I'€Hbl B3aUMOJEIHCTBYIO MEXKIY
c000i1, HO TeHbl, PACIOJIOKEHHBIE B Pa3HbIX Y4acTKaX FOMOJIOTHYHBIX XPO-
MOCOM (HeaJUIeNbHbIe TEHBI) MPOSIBISIIOT B3aUMHOE JeiicTBue. Pasmuuaror
HECKOJIbKO THUIIOB HEaJUIeIbHOIO B3aUMOEHCTBUSI T'€HOB: KOMILIMMEHTap-
HOCTb, 3IHCTA3, IOJMMEPUs U MOAUu(ULUpYIOLIee ecTBYE.
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KomniimmMenTapHoe B3auMopeiicTBie reHOB

KoMmimmMeHTapHOCTB — 3TO TUI HEAUIENBHOTO B3aMMOJCHCTBUS Te-
HOB, KOTOpBIE TIPH COBMECTHOM ACHUCTBUH B T€HOTHUIIE 0OYCIaBIMBAIOT pa3-
BHUTHE HOBOTO (pEHOTHUIIA NPHU3HAKA, HE CBOHCTBEHHOTO POJHUTEIBLCKHM (op-
MaM. XapakTep HacJIeIO0BaHUS MPH3HAKOB MEHSETCS B 3aBUCHMOCTH OT OCO-
OeHHOCTEel B3aMMOJCHUCTBUS KOMIIEMEHTApHBIX (IOMOIHHUTENBHBIX) TEHOB.
[Mpy TUrHOpHIHOM CKPEIMBAHIN MOKET HMPOSBIISTHCS CIIEITYIOIISe PACILerl-
nenve ruopumos: 9:7;9:3:4;9:3:3:1uwm9:6: 1.

Ecnu KOMIIMMEHTapHBIE T'EHBI AAbb aoB8
HE HMMCIOT COOCTBEHHOTO (DEHOTHITH- Geays bedhd
YEeCKOro TPOSIBJICHHS, TO B IEPBOM
MIOKOJICHWH TMPOSIBISIETCSI HOBOE (DEHO-
TUMHUYECKOE BBIPAKCHUE MpU3HAKa, a
paciieruieHie THOPUIOB BTOPOTO TI0-
KOJICHUS! UAET B COOTHOweHun 9 : 7.
BriepBrie nanHOE sBIeHHE OBLIO OOHA-
pyxeHo bercoHom u IleHHeToM mpu
U3YYCHUH  HACJIEJOBAHHS  OKPACKH A-B- o b
[[BETKOB Yy T'OpOIIKa JYIIUCTOTO (puC. Typnyphbie Benvie
15). =3 '

[lpy ckpemyBaHUM JBYX T'OMO-
3UTOTHBIX OEJIOOKpAaIIeHHBIX  (OopM,

AaBb
Mypnyptoie

£

9/16 1/16
BCe pacTeHus F; mmenn mypnypHyro Puc. 15. HacnenoBaHue NpH3HAKOB IpH
OKpacKy, a B F, Habmogamoch pac- KOMIDIMMECHTAPHOM B3aHMOICHCTBHH T'e-
LICIUIEHUE B OTHOLICHUU 9/16 C Iyp- HOB, B Cily4ae, KOrja Ka)KIbIH U3 HUX B
IyPHBIMU U 7/16 C 6CJ'IBIMI/I IIBETKaMH. OTACIBbHOCTH HE UMECCT COOCTBEHHOI'O
Takoif XapakTep pacIIelieHHs 00b- (hEHOTHITIYECKOTO MPOSBICHUS
SICHSIETCSI TEM, YTO MPU3HAK — MyPIypHAas OKpacka IBETKOB KOHTPOJIUPYETCS
JIByMsI IapaMU KOMIUTUMEHTAPHBIX JOMUHAHTHBIX T€HOB, KKIBIA U3 KOTO-
pPBIX B OTICNBHOCTH HE JaeT BO3MOXKHOCTH OOpa30BaHUS AHTOITMAHOBBIX
MUTMEHTOB, COOTBETCTBEHHO TIOJTyJaeTcs Oerast OKpacKa IIBETKOB.

Pacmieruiene B cootHomeHnn 9 : 7 HaOIIIOqaeTCs PY HACIIEAOBAaHUN
COJIepKaHus [IMAHHUJIOB y OEJOro KJIeBepa, OKPACKHU alIePOHOBOTO CIOS Y
KYKYPY3bl, HAJTUYMS WJIA OTCYTCTBUSI YCOB Y 3€MJISHUKH U T.J. B 3TUX ciiyda-
SIX TIPU3HAKHA PA3BHUBAIOTCS MOJ KOHTPOJIEM KOMIUIMMEHTApHBIX JOMUHAHT-
HBIX TCHOB, KQX/IBI U3 KOTOPBIX B OTAEIBHOCTH HE 00JIaJaeT CIIOCOOHOCTRIO
BBI3bIBATH PA3BUTHE IIPU3HAKA.

B ciydae xorma onuH W3 KOMIUIMMEHTapHBIX T€HOB MUMEET COOCTBEH-
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Puc. 16. HacnenoBanue npu3HakoB Py KOMILIMMEHTAPHOM B3aUMOJICHCTBUM F€HOB, B
cllydae, KOrJia O/IiH U3 HUX UMEET COOCTBEHHOE (DEHOTHITMYECKOE MPOSIBICHHE

HOEe (DEHOTHIUYECKOE MPOSBICHUE HAOIIOACTCs PACIICIUICHHUE 10 PU3HAKY
B cootHomienun 9 : 3 : 4. [Ipu 3TOM JOMHUHAHTHBII T€H 00yCIaBINBAIOIIAN
MPU3HAK MPOSIBISIET ce0s MO-Pa3HOMY B MPUCYTCTBUH JOMOIHUTEIHLHOTO JI0-
MUHAHTHOT'O WJIM PEIIECCUBHOTO ayiiesis. [IpuMepoM Takoro KOMIUTUMEHTAp-
HOT'O B3aUMOJICHCTBHSI TCHOB MOXKET CJIY)KUTh HAC/ICAOBAHUE OKPACKH YCIIyH
y JIyKa WM OKPAcKH 3epHa pku U Ti. (puc. 16).

[lpu Takom xapakTepe KOMILTMIMEHTAPHOTO B3aUMOJCHCTBHS TEHOB
KpacHasi OKpacKa uelllyH JyKa JeTePMUHUPYETCS COUeTaHHEM JOMHHAHTHBIX
anneneit C-R-; sxenras roMuHaHTHBIM reHOM C-, KOTOPBIA UMEET COOCTBEH-
HOe (hPEHOTHITMYECKOE MPOsIBIICHHE, Oelas OKpacka pa3BHBaeTCS y PACTCHUN
¢ TeHoTunaMu CCR- U CCIT, 9TO CBUJETENBCTBYET UTO reH R He mMeeT eHo-
TUIIMYECKOT'O MPOSBIICHUSL.

Ecnu kaxplif U3 KOMIUTUMEHTAPHBIX T€HOB JIOMHHAHTHOM COCTOSTHHU
uMeeT COOCTBEHHOe, crienupuieckoe (EHOTUITMYECKOS NPOSIBICHHE OyaeT
HaOronathest pacuierienre 9 @ 3 ¢ 3 : 1. Takoe B3aUMOACHCTBHE KOMILIH-
MEHTapHBIX T'€HOB HAOJIIOJIaeTCsA B KOMOMHAIIMAX CKPEIIMBAaHUS COPTOB IO-
poxa ¢ akalMeBHIHBIM (HEMApHOIICPUCTHIM) U YCaThiM (0OE3UCTOUYKOBBIM)
TTIamMu Jucta (puc. 17).
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re.apt.1 La_at I"laL"’ 199,81
9 : 3 - 3 . 1

[Tpu ckpemmBaHUM COPTOB TOpPOXa C aKalMEBUIHBIMU JINCTAaMH (T€HO-
min L® L I'[Y) ¢ copramu umerommii ycaterii Tumn sucta (resotun 12 P L'LY) B
MIEPBOM TIOKOJIEHHH THOPHIIBI UMEIOT OOBIKHOBEHHYIO JIUCTOBYIO TUIACTHHKY.
B F, nmpoucxomutr pacmieruieHne pacteHuid B cooTHoIeHnu 9/16 ¢ oObIKHO-
BeHHbIM JictoM (L2 -I'-), 3/16 ¢ akarmesuaHoi# mucToBoii miactuakoi (L2 -I'
-), 3/16 ycatev trmom mucta (I 12 L' -) 1 1/16 ¢ MHOTOKpaTHOHEapHOTIEpH-
cteiv uctoM (I 12 1'IY). Cnenyer oTMeTuts, uTO B pe3y/IbTaTe KOMIUTMMEH-
TapHOTO B3aUMOJICHCTBHS HEALICIBHBIX I'eHOB (pacronoxkeHHbx B | u YlI)
Cpe/y THOPUIHOTO MOTOMCTBa BO3HHKAIOT PACTEHUS C HOBBIMU THITAMH JIU-
CTa OTCYTCTBYIOIIUMH Y POJHUTENHCKHX (DOPM.

Takoii TUI B3aUMOJICHCTBHUS T'€HOB OTMEYaeTCs NMPU HACIIEIOBAHUH
OKpacKd TUIOJIOB ToMara (KOTopasi 00ycCIlIOBJIeHa KapOTHHOBBIMHU ITUTMEHTA-
M), GOpMBI TpeOHsI y Kyp WIIM OKPacKH ria3 y apozoduisl u T.1. Pacmen-
nenue B cootHorenun 9 © 3 : 3 1 1 coBmamaeT ¢ pacuierieHueM AUruopuIa
IpH HE3aBUCUMOM HACJIEI0BaHUU MPU3HAKOB (KOTa OTCYTCTBYET HeallIelb-
HOE B3aMMOJIEICTBHE T'€HOB), OJHAKO NPH KOMIUIMMEHTAPHOM B3aHMMOJCH-

Puc. 17. HaCHeHOBaHI/IC MPU3HAKOB IPU KOMIUIMMEHTAPHOM B3aPIMOII€I>iCTBPIPI Ire-
HOB KOI'ja Ka)KﬂLIﬁ 13 HUX B JOMHUHAHTHOM COCTOAHHU UMCCT CO6CTB€HHO€, CIie-
III/Id)I/I‘IeCKOG d)eHOTI/IHI/I‘{eCKOG IIPOSBJICHUE.



CTBUH ()CHOTHITMYECKUE KJIACCHI OTIMYAIOTCS TOJIBKO MO OJTHOMY TPU3HAKY,
a TpH OTCYTCTBUH B3aWMOJICHCTBUS MEXIy HEa/UIENIbHBIMH T€HAMH — TI0
JIBYM.

B ciydae, xorja KOMIUIUMEHTapHBIE T€HBI KAXKIbIM B OTIACIBHOCTU B
JIOMUHAHTHOM COCTOSTHHH ITPOU3BOJISAT OAMHAKOBOE TPOSIBIICHNE TIPHU3HAKA, a
MIPY COBMECTHOM COYETAaHUH B T€HOTHIIE B IOMUHAHTHOM HJIH PEIIECCHBHOM
COCTOSIHMM OOYCIIaBIIMBAIOT €r0 HOBOE (PEHOTHITMUECKOE MpOsBIeHHE OylIeT
HaOmoathes pacmeruieHne 9 : 6 © 1. [IpuMepoM Takoro THra KOMILTUMEH-
TApPHOTO B3aMMOJICHCTBHSA TE€HOB MOXKET CIY)XHUTh HaclieloBaHHE (HopMBI

AAbb aaBB
Cdaheprueckan Cdhepuueckan
P
X
AaBb
DuckosngHan
£
A-8- A-bb u 0a8- £
Buckosupras Cdhepuueckasn yqukem)an
2]

9/16

TUIO/A Y THIKBHI (puc. 18).

3apgaum

1. Y suMeHs 3ejleHasi OKPacKa pacTeHMii, KOHTPOJIMPYeTcs KOMILIeMeH-
TapHbIMHU TeHaMu A u B. Ecam pactenune umeer renorun A-bb mim aabb
TO XJI0po(pULIT He 00pa3yeTcs U OHO ObIBaeT OesbIiM. PacTenue ¢ reHoTu-
oM aaB- umeer KeJaTyIo okpacky. OT cKpeluBaHUs 3eJIeHbIX TeTepo3u-
TOTHBIX PACTeHHil Me:Kay co0oi moryunsim 516 moromkos. Onpenesure:

1. XapaxTep pacuieruieHust THOPHUIOB 10 (EHOTUITY U THUIT KOMIUIEMEHTap-
HOI'0 B3aUMOJICUCTBUSA I'€HOB

2. CxoJIbKO THOPHIIOB MOT'YT UMETh OEJTyI0 OKpacKy?

3. CKxoJIbKO THOPUIOB MOT'YT UMETH JKEJITYHO OKPacKy?

4. CKOJTBKO 3€JICHBIX PACTCHHA MOTYT OBITh TUTETEPO3UTOTHBIMHE?

Puc. 18. Hacnenosanue npu3sHaKoOB P KOMILTMMEHTAPHOM B3aMMOICHCTBHH Te-
HOB, KOTJ]a K&YKIBIH B OTJACILHOCTH MPOU3BOINUT OAMHAKOBBINA (DEHOTHITHICCKHIA
3()eKT, a MPH COBMECTHOM COUYCTAHHUH JAFOT HOBOE MPOSBJICHHE ITPHU3HAKA



5. CKobKO pacTeHuil ¢ 3eNeHOH OKpAacKOW JIMCThEB OYIyT KOHCTAHTHBIMH
MY CaMOOTIBUIEHUN?

2. Y KyKypy3bl OKpacka ajeiipoHa ompeaeisieTcsi KOMIJIeMEeHTAPHBIMHU
reHamMu A u Pe. Ec/iu B reHOTHIIE MPUCYTCTBYET JOMMHAHTHbIE aJliieu A
u Pe, aneiipoH MMeeT KPACHYI0 OKPACKY, PU BCeX JPYrHX COYETAHUSIX
reHoB Oenayro. CkpemBaHue ABYX JHHMI KyKYpPY3bl, MMEIOIINX He-
OKpallleHHBIH ajelipoH, B F; 1a/10 pacTenusi ¢ OKpalleHHBIM aJIeiipOHOM,
0T caMoONbLIIEHUs1 KOTOPBIX B F, mosydenst 160 pacrenmii.

1. XapaxTep pacmieruieHusi THOPHUIOB 10 (EHOTUITY U THUIT KOMILUIEMEHTap-
HOTO B3aMMO/ICHCTBHS T€HOB

2. Cxombko pacTteHuil B F,, MOTTIH MMeTh OKpaIlleHHBI alelpoH U OBITh
TOMO3UTOTHBIMU?

3. CKOJBKO TOMO3WTOTHBIX PAaCTeHHII MOTYT UMETh HEOKpAIIEHHBIN ajeii-

POHOBBII CIOK?

3.V ThIKBBI (popMa 1710712 HACTIEAYeTCs 10 THITY KOMIIEMEHTAPHOT0
B3auMojeiicTBus reHoB. Eciiu pactenue nmeer renorun A- B-, To pazBuBa-
ercst auckoBuaHas ¢opma, A- bb - u aaB- okpyrias, a B ciiydae aabb -
yaunenHasi. [Ipy ckpenMBaHUM TOMO3UIOTHBIX PACTEHHI ¢ OKPYIJIOi
dopmoii B F; moyunsim 105 pacrenmii ¢ quckoBuaHoii, B F, — 632 pacre-
HUSL.

1. Xapakrep pacuieruieHus: THOPUIOB 10 (HDEHOTHITY W THUI KOMIUTUMEH-
TapHOTO B3aUMOJCHCTBHSI TCHOB

2. [eHOTHIT UICXOHBIX POJUTEIBLCKUX pACTCHUI?'

3. Cxonbko pacrenuii F, MOryT umMeTh IUCKOBHIHYIO (hopMy ILoza?

IlosicHeHus1 K peLICHUIO 3a1a4
s mpumepa pazdepeM pelieHue 3a1auu 1.
1. Mlcxozst u3 ycnoBus 3aa4u 3aMUIIeM CXeMY CKPEIIMBaHHSL:
PP @ AaBb X & AaBb
MarepuHCKYI0 1 OTHOBCKYHO (hopmbl 0603Haunnn AaBD, Tak kak B ycnosuu cxa-

3aHO, I’€TEPO3UTOTHBIC PACTCHUS C 3CIICHOM OKpaCKOﬁ.

2. OnpenensieM MpoAyIHMpYyeMble THITBI (COpTa) ramMeT. I10CKONbKY po-
JUTCIIBCKUC (bOpMBI JUTCTCPO3UTOTHBI OHU MPOAYLHUPYIOT IO YETBIPE THUIIA T'aMET,

KOTOpbIe 3aHOCHM B pemieTky [lnHHEeTa, cOrlacHO KOTOpOM OIpenessieM T'€HOTHUI
IIOTOMCTBA.

S d AB Ab aB ab
AB AABB AABDb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

3. Ompenensiem ¢enotun nmoroMcTa Ilpu pemennn 3amad Ha B3au-
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MOJICHCTBUE HEaJIETbHBIX T€HOB aHAJIM3 HACJICIOBAHMUS MMPU3HAKOB TaK XK€
yI0OHO BECTH C MOMOIIBIO (DEHOTHUIMUYECKUX PAJUKAIOB. Beinmiiem moty-
YCHHBIC PE3YJIBTAThI C UCTIOIB30BAHIEM (PEHOTHITHIECKUX PAJIUKATIOB.

pacTeHHs ¢ TCHOTHIIOM A- B- OyIyT UMETh 3€/ICHYI0 OKPACKY JIHCTHEB U HX
KOJIMYECTBO COCTABUT 16 1t 290 (516 /16 x9);

pactenwii ¢ reHotunom A- bb OymyT ¢ GenbIMU TUCThSIMH UX KOJIMYECTBO CO-
craBurt s 1w 97 (516/ 16 x 3);

pacTeHusI C TEHOTHIIOM da B- OyIyT UMETh JKEJIThIC JIMCThSI, X KOJIUYECTBO
coctaBut i wm 97 (516 / 16 x 3);

pactenust ¢ reHoTHIIOM aa bb OymayT uMeTh OeNble JHUCThS, X KOJIHYECTBO
coctaBut Y. i 32 (516 /16 x 1).

OTBeTHI HA BONIPOCHI 321a4H

1) 9 : 3 :4, THD KOMIUTMMEHTAPHOTO B3aWMOJICHCTBUSI T€HOB KOT/a
JIMIIb OJJVH UMEET CAaMOCTOSITENIbHOE (PEHOTUIIMIECKOE TIPOSIBIICHHE.

2)129 (97 +32) 3)97 4) Yomm 129  5) Yo 32

AnucTaTuyecKoe B3aUMO/IeiiCTBHE T€HOB

nucras — 3T0 TUI HEAJUISIBHOTO B3aUMOEHCTBHS F€HOB, KOTrJa OHA
mapa TeHOB TOJABIISICT NEHCTBUE IPYTON HeawienbHOU TIaphl. DIMHUCTa3 B IIe-
JIOM CXOX Ha OfHY U3 (hOpM aJUIENBHOTO B3AaUMOACHCTBHYS - TOMUHHPOBaHUE,
3TO CBOEr0 pojJia HeaIeNbHOE JOMUHUpPOBaHUE. Ecnu amienbHOe JOMHUHU-
POBaHUE MOXKHO TpeICTaBUTh (GOPMYJION A > a, TO SBJICHUE MUCTa3a BhIpa-
sutcs popmyioit A — > B (IOMUHAHTHBIN 3MKCTA3) WK a > B (pereccuBHbIH
AMHCTA3), KOT/Ia TOMUHAHTHBIA VT PEIECCHBHBIA aJlIeNh OJHOW ajuiernona-
pBl HE HOomycKaeT (EHOTHUITHYECKOTO IPOSBICHUS T'CHOB YK€ JPYrou al-
JICJIBHOM NapBl.

['enbl, mopapmsitoNIMe AEUCTBUE IPYTHX HEAANECNbHBIX T€HOB MPUHATO
Ha3bIBaTh JNUCHIAMUYHBLIMY, A TIOJABISIEMBIE TE€HBl — 2UNOCHAMUYHBIMU.
[Tpu snmcTaTHYECKOM B3aUMOJCHCTBUM (EPMEHT, 00pa3yIOLIUICS O KOH-
TPOJIEM SIKMCTATUYHOM ajliesonapsl, Kak Obl NOJABIACT AeHCTBHE QepMeHTa
BbIPa0aTHIBAEMOT'0 TUITIOCTATHYHBIMU T€HAMHU.

[IpumepomM Takoro 3MucTa3a CIIy>KUT HACIIEOBAHNE OKPACKH 36PHOBKHU
KYKypy3bl WIHA ONEPEHUS Y Kyp. ECIu smMcTaTHYHEBIN TeH B cliydae JOMU-
HAHTHOTO SITUCTa3a WMEET COOCTBCHHOE (EHOTHUITUYECKOTO IPOSBICHUS
pacmeruieHne Oyner B oTHomieHuw 12 : 3 : 1, HampuMep HacjeIoBaHUC
OKpacku 3epHa oBca (puc. 19), o108 THIKBHL.
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Okpacka 3epHa OBca 3aBHCHT OT SIHCTATUYHOTO B3aWMOACHCTBUS Te-
HOB A u B. I'er B o0ycnaBnmBaeT nposiBiieHHE CEpOil OKPACKH, a ero perec-
CHBHBIN aymenb b — 6emoit. JIOMUHAHTHBIA TeH A JTETEPMUHHUPYET YEPHYIO
OKpAaCKY, SIBJISSICH MPU TOM MHruOuTopoMm rena Bb, Torma kak ero perec-
CHBHBII aJuIeNlb Ha MPOSIBJICHHE OKPAcKU He OKa3bIBaeT BiIusHusA. B F, Oyner
HaOJIOIaThCs CIEAYIONIee pacieIyieHHe 1Mo (peHOTHUITy: PacTeHHUs C TeHOTH-
namu A- B- u A- bb 6ynyT uMmeTh YyepHyI0 OKpacky ceMsiH, aa B- cepyro, To-
ra Kak Oeblii IBET 3epHa OyIeT JHIib y 0co0ei ¢ reHoTunom aa bb.

[TpuMepoM periecCUBHOTO 3MHcTa3a (KPUITOMEPHH) MOXKET CITYKUTh
JeTepPMUHUPOBaHUE OKPACKH JYKOBHIIBI. Y JIyka Oejlas oKpacka JyKOBH-
Bl OTIPEETSETCS PELECCHBHBIM COCTOSTHUEM T'€Ha ¢, KOTOPBIA K TOMY JKe
SMUCTATHYCH N0 OTHOWICHHWIO K TeHy R KOHTpONMpYOHmEero KpacHYIo
okpacky. JloMuHaHTHBIA amiens C JaeT JKeNTyro OKpacky. Bzaumoneii-
CTBHE I'€HOB IO TUIMY KPUITOMEPHUU M XapaKTep pacllellICHHe Mpru3HaKa
nmokasansl Ha pucyHke 20.

B F, Oymer mabnromathcsi clemyroiiee pacieIuieHHe Mo (eHOTHUILY:
pacrenus ¢ reHoTunamu C- R- u OyIyT MMETh KpPacHYIO OKPacKy JIyKOBHII,
C- rr- xenryo, Toraa Kak Oenblil IBeT y 0oco0ei ¢ reHoTHIIoM CC R- 1 CC IT,
XapakTep pacuiersienus mpu 3tom oyzer 9 : 3 © 4. B cimyyasx kpunromepun

Puc. 19. HaCJ’IeZ[OBaHI/IG MPHU3HAKOB IIPHU JOMHWUHAHTHOM 3IIUCTA3€
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Puc. 20. HacnenoBanue npu3HaKoB IIPH PELECCHBHOM DITHCTa3e

MOYKET HaOIFOIaThCS PACIICTUIEHHE U B COOTHOIIEHNH 9 : 7.

3apauu

1. ¥ KyKypy3bl OKpPacKa 3¢ePHOBKH KOHTPOJIUPYETCS MO THIY IMUCTA-
3a. 'eH A KOHTpoOJMpPYeT NMPOsIBJIEHHEe NMYyPNYyPHOH OKpacKH, peunec-
CHBHBIH aJ1eb a 0e10iil. JNMCTATHYHBIN reH B noxasJisieT nposiBJie-
HHe MyPHyPHOii OKPACKH, reH D He BJMsieT HA MPOsIBJIEHHE OKPACKH.
Ipu ckpeluBaHuHU JIMHHUI, UMeIIHUX reHotunsl AABB u aabb, mo-
Jyuuin 116 pactennii ¢ 6e10i OKpacKoil 3¢PHOBKH OT CAMOONbLJIEHHUS
KOTOpPBIX noayuusin 1960 zepHoBok F,. Onpeaennre:

1. Xapakrep pacmerieans F, mo ¢eHOTHIy W THUN AMHUCTATUYECKOTO
B3aMMOJIECHCTBUS T€HOB

2. Ckoubko pactenuii F; ObUIH TUreTepo3uroTHbI?

3. CKoJIbKO 3€pHOBOK F, MOTJIM UMETh IyPITyPHYIO OKpacKy?

4, Okpacky 3epHOBOK HCXOTHBIX JTMHHMA

2. Y TBIKBbI JOMMHAHTHBIHA a/iejib A 00ycJIaBJIMBAET KeJITYI0 OKpac-
Ky IUIOAOB, ajlle]b a - 3eJieHyl0. JNUCTATHYHbIA red B momaBuasier
NposiBJIEHNE OKPACKHM W PacTeHHe MMeeT Oelible MI0Abl. AJienab D He
BJIMSIET HA MPOSIBJIEHNE OKPACKH U AJJIeJIbHYI0 napy Aa. OT ckpeuiu-
BaHHUS pacTeHusi ¢ reHoTUNOM AABB ¢ pacTeHueM, MMEIOIUM 3eJIeHble
10abI, moay4uau 60 pacrenuii F; u 960 pactenmnii F,.

1. Onpenenute GEHOTHUIT U TEHOTHUI pacTeHUi Fy

2. XapakTep paciierieHus B F, 1o ¢eHOTUIy U THII DIIUCTa3a
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3. Cxomnbko pactenuit F, OyayT umets Oenylo OKpacKy IUIOJIOB U JagyT
HepacLIEILIAIONIeecs TOTOMCTBO?

3. Y nueHnubl YepHbIii BET KOJIOCKOBBIX Yelllyii onpeaesisieTcsi FeHOM
Bd, xoTopblii IMUcTaTHYEH MO OTHOLIEHHIO K TeHy Rd, o6yciaBianBaro-
1eMy KPacHyl OKpacky uenryn. PeneccuBHbIil ajutens rd- odycjaasim-
BaeT HeJIyI0 OKpacKYy 4elryu, a bd- He BiiMsieT Ha MPoOsIBJIEHHE NMPU3HAKA.
OT ckpemiMBaHUs JOMHMHAHTHBIX TOMO3UIOT € PACTEHUSIMH, HMEIOLIUMH
Oesibie yenryu, B F; moayunnu 29 pacrennuii, a B F, - 336 pactenmii.

1. Onpenenure GEeHOTHIT ¥ TEHOTHUIT pacTeHU Fy

2. Onpenenute paciierieHrne THOpUI0B F, o deHOTHITY U THIT SIIHCTA-
TUYECKOrO B3aUMOJIECUCTBUS T€HOB?

3. Ckonpko pactennii F, OyayT UMeTh YepHBIE KOJOCKOBEIE YEITyH H
OyZIyT 1aBaTh HEPACLICIUIAIOLIEECS TOTOMCTBO?

IMosicHeHus1 K pelIeHUIO 3a/1a4
st mpumepa pazdoepeM peleHue 3a1auu 2.
1. Ucxomst U3 yCIoOBHS 3a/1a4H 3aIUIIEM CXEMY CKPEIIMBaHUS:
PP @ AABB X & aabb
OtuoBckyto (opmbl 0603Haunnm aabb, tak kak B ycnouu ckazano, pactenus c
3€JICHOM OKpacKoi, KOTopas MOXKET MPOSBUTCS JIUIIb B CIy4ae pPEeLEeCCUBHON romo-
3UTOTHI IT0 0OOUM I'eHaM.
2. OnpenernsieM TPOAYIMPYEMbIE THITHI (COpTa) TameT. [lockoibKy poau-
TeJIbCKUE (POPMbI TOMOZHTOTHBI OHH POYLUPYFOT Mo ojtHOMY THIty ramet AB u ab.
3. OnpenensieM reHOTHN U (eHOTUN pacTeHuid F; OGbenuuss rameTsl
nonydaem reHotunn — AaBb u deHoTun — Oesiasi okpacka IJIONOB, TaK Kak
JIOMUHAHTHBIN TeH B nogaBnseT neiicTBre reHa OKpacKu.
4. 3anuiieM cxeMy CKpelIBaHus JUIsl moiaydeHus F,
PP 2 AaBb X & AaBb
5. OnpexensieM mpoaynuUpyeMble THITHI (COpPTa) ramMeT. [1ocKoNbKy po-
JAUTCIIBCKHUE (bOpMBI JUTCTCPO3UTOTHBI OHU MPOAYLHUPYIOT IO YETBIPE THUIIA TaMET,
KOTOpbIE 3aHOCHM B pelieTKy [IMHHeTa, COTrJIaCHO KOTOPOH OIpeaelsieM T'eHOTHII
HOTOMCTBa BTOPOT'O TIOKOJICHHSI.

5 d AB Ab aB ab
AB AABB AABDb AaBB AaBb
Ab AABb AAbb AaBb Aabb
aB AaBB AaBb aaBB aaBb
ab AaBb Aabb aaBb aabb

5. Omnpenensiem ¢deHOTHIT pacTeHuid F, AHanmM3 Hacieq0BaHHUS IPH-
3HAKOB TPOBOJIUM C TOMOIIBIO C TIOMOIIBIO (PEHOTUIUYECKUX PaTUKAIIOB.
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BsInuiieM mosny4eHHbIe Pe3ybTaThl.

pacTeHus ¢ TCHOTUIIOM A- B- GyayT uMeTh Oelyro OKPAcKy IIO/IOB U UX KO-
JIMYECTBO COCTABUT 16 1 189 (336/16x9),

pacTenwii ¢ reHoTUroM A- bb GyIyT ¢ JKeNThIMH TUTOIaMH UX KOJIMYECTBO CO-
craBur s i 63 (336/ 16 x 3);

pacTeHns C TEHOTHIIOM aa B- OymyT ¢ Oenoil OKpacKoi, MX KOJIUYECTBO CO-
ctaBurt 1 1 63 (336 / 16 x 3);

pactenus ¢ reHotunom aa bb Gy Iyt MMeTh 3eMeHy0 OKpacKy IUIO/IOB, UX KO-
JIMYECTBO COCTABHT 6. win 21 (336 /16 x 1).

OTBeTBI HA BONPOCHI 321a4H:
1) renotunn AaBDb, penortun 6es1as oxkpacka mioaoB
2) 12 : 3 : 1, TOMHHAHTHBIN 3MHUCTa3 KOTA SMMCTATHYHBIN T€H UMEET

COOCTBEHHOE (PEHOTUITMUECKOE TPOSIBIICHUE
3) 24

IMosmmMepHoOe B3auMoAeliCTBUY FeHOB

IHosuMepHBbIM B3auMoJelicTBHe TeHOB (TIOJMMEpHE) Ha3bIBAIOT
OJIHO3HAYHOE BJIHMSIHHE HECKOJIBKUX HEaJUIeTbHBIX T€HOB Ha pa3BUTHE OJ-
HOI'O M TOTO XK€ NpH3HAaKa. Takue IeHbl Ha3bIBAIOT IOJMMEPHBIMU WIIH
MHOXKECTBEHHBIMHA W 0003HAYaIOT OJJMHAKOBBIMU OyKBaMH C COOTBETCTBY-
OOIMM UHICKCOM — A]_ Al A2 A2 A3 A3 " aj; a; a; ap az az UiIn Bl Bl Bz B2 n
b; by by b,. TTomrMepHBIe reHbI MOTYT HMETH KYMYJIATHBHBIN (@ TUTHBHBIH,
CYMMUPYIOLIHN) U HEaKKyMYJIATUBHBIN 3¢ ¢ekT. B cnydae Heakkymy.s-
THBHOI MOJUMEPHHU pa3BUTHE NpPU3HAKA O0YCIAaBIMBACTCS HAJIMYUEM B
TeHOTHIIE JTFO0OTO YUCIIa COOTBETCTBYIOIINX JOMHHAHTHBIX aJlIeliel MmoJu-
MEpHBIX TeHOB. [Ipu 3TOM 10cTaTOYHO OAHOM JOMUHAHTHOM aJlIeH JII000-
r'o TeHa, YTOObI BBI3BaTh (PEHOTHUIIMUYECKOE TPOSBICHUE MPU3HaKa. B aTOM
ciy4ae pacrieruienne TuopunoB B F, 6yaeT coorBerctBoBath 15 : 1, 63 : 1
U T. J. B 3aBUCUMOCTH OT YMCJIA Tap MOJUMEPHBIX reHoB. [IpuMepoM Heak-
KyMYJISTUBHOHM MOJMMEPHH MOXKET CIYXXHTh HacleAoBaHHE (POPMBI CTPYU-
Ka y TacTylibed CyMKH. Y 3TOrO BHA OOBIYHO BCTPEYAKOTCSI PACTEHUS C
TPEYroJbHOM U PEAKO C OBAIbHON opMOil cTpyuka. OT CKpEeIMBaHUsI STHX
¢dhopm Mexay coboii B F; MPOSBIAIOTCS TOJIBKO PACTEHUS], TIOIBI KOTOPBIX
TpeyronbHoi Gopmsl, a B F, HaOmroxarores pacuierienune 15 © 1. [lo tumy
HEaKKyMYJIITUBHOM IOJIMMEPUH HACIEIYIOTCSI MHOTHE KaueCTBEHHbBIC IPU-
3HAKH.
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KymynaTtuBHoi (cymMMHpYyIolieil) mojJuMepueil Ha3bIBalOT TaKoe
B3aMMOJIEHCTBUE TOJIMMEPHBIX I'€HOB, IIPU KOTOPOM CTENEHb MPOSBICHUS
MpU3HAKA 3aBUCUT OT YMCIIa JOMUHAHTHBIX ajjieNiell COOTBETCTBYIOIIMX
reHoB. [lo Tuny KyMynsATHBHOI MOJUMEPUHN HACIETYIOTCSI B OCHOBHOM BCE
KOJIMYECTBEHHBIE NPU3HAKU: BBICOTA PACTEHMA, AJMHA KOJOCA, METEIKU
WM TI0YaTKa, MPOJOIKUTENBHOCTh BETE€TAIIMOHHOTO MEePHOoa, CoAep KaHne
Oelka ¥ JKupa, ypoKallHOCTb U JPYyrue, X03sHCTBEHHO LIEHHbBIE IPU3HAKY U
CBOMCTBA KyJIBTYPHBIX PaCTCHUM.

[Ipu xymynsaTuBHOM nonuMepun y rudpunoB F, Habiromaercs He-
IPEpHIBHBIN psiJl U3MEHYMBOCTU IIPU3HAKA, a TaK K€ TPAHCTPECCHsl — SiB-
JIeHHE BBIILETNICHHE TIOTOMKOB C 0ojiee MM MEHEe CHIIbHBIM BBIPaKEHUEM
NpU3HAKa, YeM Y KaKIOH U3 poAnTEeNbCKuX Gopm u rudpunos Fi. [lpume-
pPOM HacjeIoBaHUS O0YCIOBICHHOTO CYMMHUPYIOUIMMH HOJUMEPHBIMHU Te-
HaMM MOXET CIYXWTb HacJIeZIOBaHUE OKPACKHM 3€PHOBKM IIIEHUIBI (pHC.
21), JUIMHHBI WK KOJIMYECTBA 3€PEH B MOYATKE KyKYpYy3bl, INIOTHOCTH KO-
Jl0ca IILIEHMIIBI, YUCTIa 3€PEH B METEJIKE OBCA, BHICOTHI PACTEHUNA U MHOTHX
JpYyTuX KOJUYECTBEHHBIX IIPU3HAKOB.

A%

Bnenno-
KpacHoe

A5
azay

Puc. 21. HacnenoBaHue MprU3HAKOB MPH TTIOJIMMEPHOM B3aMMO/ICHCTBUU I'CHOB
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SBnenne nonuMepun ObUT0 OTKPBITO B 1908 T. MIBEICKUM F€HETUKOM
Hunsconom-One, KOTOPBIH M3ydal HACIEeOBaHUE OKPACKH 3€PHOBKH IIIIIe-
Hullpl. OH YCTaHOBWJI, YTO TIPH CKPEIIMBAHUU JABYX JIMHUHA C KPACHBIMH U
OenbiMH 3epHAMU ceMeHa F; ObLIM MPOMEXKYTOYHBIMH IO OKpacke, a B F;
HaOJIIOAAIOCh paciielyieHue B cooTHOMeHUH 15 : 1. 15/16 kpacHBIX 3epHO-
BOK B F, IMenn pa3nuyHyt0 MHTEHCUBHOCTh KPACHOW OKPAcKH — OT TEMHO-
KpPacHOM 10 CBETJIO-KPACHOM.

Takoit xapakTep paciieIUICHUsS OH OOBSCHWI TEM, UTO ATOT MPH3HAK
00yCIaBIMBAIOT JIBE MAphl OJHO3HAYHBIX MOJMMEPHBIX T'€HOB, MMEIOIINX B
JIOMUHAHTHOM COCTOSIHUM CXOJIHOC KYMYJISTUBHOE JCHCTBHE Ha pa3BUTHC
MpU3HaKa. PeliecCHBHBIC ajuieNy 3TUX T'eHOB KOHTPOJIMPYIOT OCIyI0 OKpPacKy
3epHOBKU. VIHTEHCHBHOCTh KPAaCHOW OKPACKHU 3aBHCUT OT YMCIIA JOMHHAHT-
HBIX aJUICJICH MMOJMMEPHBIX TEHOB: YeM OOJIbIIIE CONEPIKUTCSA UX B TCHOTHIIC,
TEM WHTCHCHBHEE OyJeT NpOSIBIATHCS KpacHas OKpacka 3epHOBku. Ecimu B
TeHOTHIIE BCE aJUIeNd IOMUHAHTHBIE A; A; A, A, TO OKpacka 3epHOBKH Oy-
JIET TEMHO-KPacHOM, eClTi JOMUHAHTHBIX aJuteneit Oyaer Tpu - A; A; A a; B
J000M COUETaHUM — KPAcHOM, eciiu Be A; a; A, a, B JIF0OOM COYCTAaHHU —
CBETJIO-KpacHOU | T. 1. [Ipu coyeTaHuM B T€HOTHUIIC BCEX PELECCUBHBIX ajl-
JIeNel JaHHBIX MTOJTMMEPHBIX TEHOB 2;213,3; OKpacKa 3epHOBKH OyzeT Oernast.

B cnydae mojuMepHOro B3aMMOJEHCTBHUSI TEHOB XapaKTep pPacIIer-
JieHust 10 ()EHOTHUITY B IMOTOMCTBE OYJET 3aBHCETh OT KOJMYECTBa Map re-
HOB KOHTPOIIMPYIOIINX MPHU3HAK, B F, NPy MOHOTHOPUAHOM CKpEIIMBAHUN
1:2:1, murubpunaom (puc. 21)1:4:6: 4 : 1, a npu TpuruOpuaHOM 00-
pasyercs yxe 16 (GSHOTUINHMUYECKUX KJIACCOB, C OYCHb CIIOKHBIM XapakTe-
POM pacIierieHusl.

3apgaum

1. Y kykypy3sl JIMHA IOYATKA 00YCJIOBJIeHA JBYMsI ITApaMH IOJIMMEPHbBIX
KYMYJISITUBHBIX I'€HOB, KA:KIblii M3 KOTOPbIX MMeeT OHO3HA4YHoe jeii-
crBHe. JlomycTiM, YTO KaKIblii JTOMUHAHTHBIN TeH 00ycJI0BINBAET 4 cM, a
pellecCMBHBIN TeH - 2 M JUIMHBbI no4YaTka. CKpeluBaIu iBe TOMO3UIOT-
Hble JIMHUH KYKYpY3bl, OTHA U3 KOTOPBIX MMeJia JJIMHY mo4yaTka 8 cm, a
apyras - 16 cm. B F; moayunmm 20 pacrenuii, KoTopble 0T caMOONbLIEHHSs
namu 320 pacrenuii F,.

1. Kakyto anuHy moyatka MOTJIM UMETh pacTeHus F;?

2. CKOJIBKO pa3HbIX PEHOTHIIOB MOXKET OBITH B F;?

3. Kakyro [uimHy noJaTka MOTYT UMETh PAaCTEHHs, B TEHOTHIIE KOTOPBIX
COIEPKUTCS JIBA JOMUHAHTHBIX I'eHa?

4. CKONBbKO PacTeHUH ¢ MAaKCUMAITLHOM JUTMHOM MOYaTKa MOXET OBITh B F,?
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2. Y HeKOTOpPBIX COPTOB MIIEHHIbI KOPOTKOCTe0EJILHOCTh pacTeHuii
00ycJIOBJIEHA ABYMSI MapaMy pelieCCUBHBIX MOJUMeEPHBIX renos. Ilpu
HAJIMYMM BYX pelleCCHBHBIX Map reHoB pacTeHusi UMel0T BbicoTy 20
€M, 2 NP HAJIMYUHU ITUX F€HOB B JOMHHAHTHOM COCTOSIHUM BBICOTA
pacrenmii papaa 100 cM. OT cKpemiMBaHUS T'OMO3UIOTHBIX PacTeHHi
BbicoToli 20 1 100 cm B F, moayuniu 64 pacreHusi pa3JiM4HOll BHICOTHI.

1. KakoBa MOXeT ObITh BBICOTA PacTCHH F1?

2. CKOJTBKO pa3HbIX (EHOTUTIOB MOXKET OBITH B F,?

3. OmpenenuTe BBICOTY pacTeHUH, €CIM KOTMYECTBO TOMHUHAHTHBIX all-
neneit OyaeTt paBHATHCS Tpem?

4. CKOIBKO pacTeHH BBICOTON MeHbIne 60 cM, MOTYT JaTh HepacIlen-
JIsSIFOIIeecst MOTOMCTBO MIPU CaMOOTIbUICHHE?

3. [peamnoJio:kuM, YTO y KYKYPY3bl YHCJI0 Psi/IOB 3epeH B NMOYATKE 3aBU-
CHT OT /IBYX NAp NOJMMEPHBbIX I'€HOB KyMYJSITUBHOrO Jeiicreus. Ilpu
CKpeLIUBAHUH JIMHMI ¢ 8§ psilaMu 3epeH ¢ JUHUAMH KOJIHMYeCTBO PsSi/IOB
3epeH, Y KOTOPbIX PaBHJIOCH 16, IOJIy4eHO IOTOMCTBO, nMewiee 12 ps-
JI0B 3€peH B OYATKe, PH HHIYXTe KOTOPBIX MoJIy4eHo F.

1. Onpenenute TEHOTHUIT HICXOAHBIX POTUTEIHCKIX (DOPM U pacTeHuit Fy

2. CKOJIbKO THTIOB TaMeT MOXeT 00pa3oBbIBaTh pacTenue F;?

3. OmnpenenuTe KOIMYECTBO PEHOTUITMYECKUX Ki1accoB B F;,

4. CKOJIBKO PSZIOB 3epeH OyyT MMETh PACTCHHUS C JIBYMS JOMHUHAHTHBI-
MU aiensMu’?

5. Kakas gacth pactenuii F, OyJaeT He 1MOX0Ka Ha UCXOHBIC POJIUTEIIb-
ckue GopMBbI?

4.'Y 3epHOBOTrO COPro BbICOTA pacTeHHil 00yCJIOBJIeHA B3aUMO/AeiiCTBH-
eM JIBYX Nap NMOJMMEPHBIX FeHOB KyMYJSITHBHOIO AeiicTBHUS, KaKIbIii
M3 KOTOPBIX PABHO3HAYHO BJIMsIeT HA JJMHY Mexnoy3iaus. [Ipu ckpe-
IIUBAHUU TOMO3UTOTHOM JIMHUHU 10 PelleCCUBHBIM aJLIeJIsIM, MMeloLIei
BbICOTY pacTeHuii 50 ¢cM ¢ Apyroii roMo3uroTHoi Mo AOMUHAHTHBIM
aJulesIAM, UMeoIleH BbICOTY pacTeHHd 250 cM, mosgydeHbl pacTeHHUs
BBICOTOM 0K0J10 150 cm.

1. CxonbpKO JOMUHAHTHBIX ajuienei OyaeT B TeHOTuIe pactenuit F;?

2. CKOJIbKO THTIOB TaMeT MOXeT 00pa3oBbIBaTh pactenue F;?

3. KakoBa MOeT OBITh BHICOTA PACTEHHH, B TEHOTUIIE KOTOPBIX UMEETCS
OJIH JIOMHUHAHTHBIN aJlIeh?

4. Kakas gactb pactenuii F, Oyner BeicoToit He Oonee 100 cm, jact KoH-
CTaHTHOE IIOTOMCTBO?

5. Kakast wactp pactenuii F, Beicoroit 6onee 150 cM B nanpHeIeM 1act
pacIIeTUIIoNIeecs] TOTOMCTBO?
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IlosicHeHus1 K pelIeHUIO 32129
Jns mpumepa pa3depem pemieHue 3amadn 2. B ycnoBum maHo, 9TO
IpU HAIMYUK JBYX Map MOJUMEPHBIX T'€HOB B PEIECCUBHOM COCTOSIHUU,
HaIlpuMep a; a; a, a; BBICOTA pacTeHuit cocTaBUT 20 CM, B JTOMHUHAHTHOM
COCTOSTHUH 3TH TeHbl A; A; A, A, mamyt yxe 100 cm mmuabl. CooTBeT-
CTBEHHO Ka)KIBIH MTOMWHAHTHBIA TOJUMEPHBIA aJlIelbh JAHHBIX TEHOB JIO-
6apiset nmpumepHo 20 cMm punb! credis (100 — 20 = 80, 80 /4 = 20).
1. Ucxomns u3 ycinoBus 3aa9H 3aUIINMCXEMY CKPEIIIMBAHHS:
PP 9 alalazagX 6\ AlAlAzAz
MatepuncKyio popMy 0003HAUMIHN A3 a; Ay Ay, TAK KaK B YCIOBUM CKa3aHO, I'o-
MO3HMIrOTHOE pactenue BhicTol 20 cM. OTioBcKyio Gopmy obo3naumnu A; A; Ap
Aj, Tak Kak B YCJIIOBHH CKa3aHO TOMO3HIOTHOE pacTeHne BEICTOM 100 cMm.

2. OmnpenensieM IpoAyLUpPYEMbIE TUIIBI (COpTa) rameT. ITockomnbKy po-
JUTENILCKHE (POPMBI TOMO3UTOTHBI OHU MPOAYIHMPYIOT IO OJHOMY THITY T'aMeT.

lameTsl 9 ud

3. OnpenensieM reHOTUI U (PEHOTHIT THOPHUIOB ITEPBOTO MTOKOJICHHUS,
00BEICHNB TaMEThI POTUTENBCKUX (POpM:

TeHOTHI pacTeHui F; Oyner A; a; A, ap

¢denorun pacternii F; — 60 cM, Tak Kak Ka)Iblil TOMUHAHTHBIN

ayutens A06aBuT 1o 20 cM muHE! cTedis (20 + 20 + 20 = 60)

4. Jlns mojiydeHHUs] BTOPOI'O MOKOJICHUS HEOOXOIUMO IMPOBECTH Ca-
MoormblicHHe TuOpuaoB F; Cxema ckpemuBaHuii OyaeT BBITJISACTh
CIIETFOIIAM 00Pa30M.

PP 9 Al a1A2 ap X 6\ Al 31A2 ar

5. OnpenensieM MPOayIUPYEMbIe THUIIBI (COPTA) raMeT. [T0CKOIbKY po-
JAUTEIIbCKUE q)OprI TeTCPO3UTOTHI, COTJIACHO (I)OpMyJ'IBI pacyeTa TUIIOB raMCT, OHU
MNpOoAYHUPYIOT IO YETHIPC TUIIA I'aMECT., KOTOPbHIC 3dHOCUM B PCIICTKY IIunHeTa.

6. Mcnonn3ys pemetky [lnHHETA, ONpEieIMM reHOTHT MMOTOMCTBA F)

0 AsA; Ajay a Az a1dz
AlAz A1A1A2A2 A1A1A2a2 AlalAzAz AlalAgag
Alaz AlAlAzaz A1A1a2a2 AlalAzag Alalagag
a1A2 AlalAzAz AlalAzag alalAzAz alalAgag
a;dy AlalAzaz Alalagag alalAgag d;ai;ara;

y‘-II/ITLIBaH, 4TO IPpU HOJHUMEPHOM B3aPIMO,I[CI>iCTBHPI ICHOB B pcajiu-
3allu MMpU3HaKa BAXXHO KOJIUYCCTBO JOMHWHAHTHBIX aJuIeaeH BBIIMIIEM I10-

JTy4eHHBIE BapHaHThI TCHOTUIIOB F, 10 JaHHOMY IapaMeTpy M ONpenesIuM
uX (PEHOTHIL:

pacteHus ¢ 4-Ms1 JOMUHAHTHBIMU aJlIeNsIMU B TeHoTune AAAA l/16 Oy-
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IyT UMeTh BbIcOTy cTebmst 100 cm;

pacTeHus ¢ 3-Msg JOMHUHAHTHBIMH aJUIETSIMUA B T€HOTHIIE B JIFOOOM cOde-
tauun AAAa “/35 GynyT umets BeicOTY cTeOms 80 CM;

pacTeHus ¢ 2-Ms JOMUHAHTHBIMH aJUICTSIMUA B TEHOTHIIE B JIIOOOM coue-
tarnn AAaa ®/1 GyIyT HMeTB BBICOTY cTebst 60 cM;

pacTeHus ¢ OJHOM IOMHUHAHTHOW aJlIeJIbi0 B T€HOTHIIE B JIFOOOM cOde-
Tauuu Aaaa /15 6y1yT uMeTh BhICOTY cTeOs 40 cm;

pacTenns 00yamarolIre TOIFKO PEleCCUBHBIMU alieNsiMu aaaa 1/i5 Oy-
IyT UMETH BBICOTY cTeOis 20 cMm.

OTBeTHI Ha BOIIPOCHI 33JJa4H:

a) TUreTepo3UTroTHBIE pacTeHus F; OymyT BeicoTy 60 cM;

0) mATh: pacteHus ¢ BeicoToi ctedis 100, 80, 60, 40, u 20 cMm;

B) 80 cm (20 + 20+ 20 + 20 = 80);

r) pactemmii BeicOTOil MeHee 60 Oymer |, OAHAKO H3 HHX
HEpACIIEILIATECS OYIyT JIMIIb PEleCCHBHBIE TOMO3HTOTHI, T.€. 15 4acTh
notoMcTBa F, i 4 pacteHus..

Crnenyer OTMETHTh, YTO 3aKOHOMEPHOCTH PacCILICIICHUS! MPU3HAKOB
NPy HeaJUIeJIbHOM B3aMMOJICHCTBUH T€HOB HE OTMEHSIOT, a HA00OPOT A0-
HOJHSIOT M BUIOU3MEHSIOT 3aKOHBI HACIEACTBEHHOCTH OTKpHITHIE ['. MeH-
nenem. Tak HaOmoqaeMble paciieryieHus B F, mpu AUTHOPUIHOM CKpeIIn-
Baunn 9:3:4,9:6:1,9:7,12:3:1 wiu 13 : 3 BIIOJIHE BIIKCHIBAIOTCS B
kiaccuueckyro hopmyny Mennens 9 © 3 : 3 : 1. [Ipu mocTaHoBKe 3KCTIEpH-
MEHTOB CBSI3aHHBIX C HCCIICJIOBAaHMEM XapakTepa HACJIeIOBAaHUS TE€X WIH
WHBIX TIPU3HAKOB HAOIOJaeMbIe JJAHHbIE B TOYHOCTH HE COBMAJAIOT C TEO-
PETUYECKH OKUIAEMBIMH BEJIMYMHAMH. 3aKOHbI HACJICAOBAaHHUS OCHOBBIBA-
IOTCSl HA TEOPHH BEPOSTHOCTH, CIYYAHHOCTH IPOLIECCOB PACXOMKIACHUS
XpOMOCOM B MeH03€ U COYETaHHsI MPU OIJIOAOTBOPEHUH, COOTBETCTBEHHO
JIAaHHBIE, TIOJTYYCHHbIE TIPH TeHETUYECKOM aHallM3e TOBEPTalT CTaTUCTHU-
yeckoit 00paboTke.

BuinotHenue 3aganus. Vmeromnumiicss THOPUIHBIA MaTepuan (IepBOro
¥ BTOPOTO IOKOJICHWS) PACTEHUH JIbHA, JIIONHMHA, OBCA, KYKYpy3bl M Ap.
HEOOX0IMMO TIPOaHATIM3UPOBATh, PA3NIOKKB HA (EHOTUITMUYECKUE KIIACCHI U
BBIYHCIIUTD KOJIMYECTBO SK3EMIULIPOB B KOKIOM U3 HUX, paCCUUTATh UX (ak-
THUYecKoe cooTHomleHne. OCHOBBIBAsICh HA 3aKOHOMEPHOCTSIX PACIIECTICHUSI
NPU3HAKOB NPH HEaJIeIbHOM B3aUMOACHCTBUH T€HOB OINPEICIUTh TEOPETHU-
Yeckn Ooxupaemoe pacuiermienne. Caenath BbIBOABL Boccozmate cxemy
HacJe0BaHus [IPU3HAKOB. PEIIUTh NpeuIoKeHHbIE 3a1a41 110 TEME.
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I[IpakTnyeckoe 3ansaTue 7

CTATUCTHUHYECKAS OBPABOTKA JAHHBIX
I'MBPUJOJOI'NYECKOTI'O AHAJIU3A

Henp 3anaTus. OCBOWTP METOAUKY CTATUCTHYECKOW 00pabOTKH
JAHHBIX THOPHUIOJIOTHYECKOTO aHAIN3A.

3aganue. J[aTh OLEHKY pe3ylbTaTaM TMOPHAOIOTHYECKOTO aHalu3a
C HCIIOIB30BAHHEM KPUTEPHs COOTBETCTBHsA X°. PelleHHe THIOBBIX 3a1ad
0 TEME.

Marepuajbl Ajs 3aHATHI. TUIIOBBIE 33/1a4H 110 TEME.

Jlureparypa

1-C.129-137; 2-C.83-89; 9-C.70-71;, 11-C.45-47; 14-C.
30 -32.

IosicHenne k 3axaHu10. PaKTUYECKU YCTAHOBICHHOE PacCIlCIICHUE
HOCHT CJTy4alHBIM XapaKTep W 3aBUCHT OT MHOXKECTBA CIIy4alHBIX (haKTO-
POB, KOTOPBIE UCKAXXAaIOT Pe3yJIbTaThl, MPUBOJAT K MOPOIl CYIIECTBEHHBIM
OTKJIOHEHHSIM OT OKHJIAEMbIX pe3yJbTaToB. B skcniepuMeHTanbHON padoTe
B)XKHO BBISIBUTH COOTBETCTBUE (DaKTUUECKHU MOTYYEHHBIX JTAHHBIX TEOPETHU-
YECKH 0)KMJAEMBIM COOTHOIIEHUSIM, TPUHUMAEMBIM 3a HYJIEBYIO THIIOTE3Y.
B ocHOBe npuMeHsSEMBIX METOAOB JISKHUT MOJOKEHHE O TOM, 4TO JIH000e
SIBJICHHE CUUTAETCS CIy4alHbIM, €CIIM IPOUCXOIUT pexe, yeM | pa3 Ha 20
CIIy4aes, T.€. BEpOSTHOCTHIO He mpeBbItarorieit 5 % (0,05).

[Tpu ruOpHUIOIOrHYECcKOM aHATU3e OIIEHKa COOTBETCTBUS (haKTHUe-
CKM TIOJYYEHHBIX YHCEN PACTCHHH B OMNpPENEIEHHbIX (EHOTHINYECKUX
KJIaccaX TEOPETHYECKH OXKHJIA€MBIM IPOBOJUTCS C MCIOJIH30BAaHUEM KpH-
TepHs COOTBETCTBHS X° (XH-KBAApaT).

Benuunza X* paccuuThiBaeTCs 110 QOpMyIie:

X°=Y d’/E,

rac Z - 3HaK CYMMHPOBAHUS; d=0-F - OTKJIOHCHHUE TCOPECTUYCCKU OKHNIAEMOTO0
FE ot (baKTI/I‘ICCKI/I IMOJYYCHHOTO O yucaa FI/I6pI/I,HOB B COOTBETCTBYIOIIIEM q)CHOTI/I—
IIUYCCKOM KJiacce.
BBIYHCIIATS X° YI0GHO, HONMB3YACh TAOTHIAME 4 1 5, B KOTOPbIE BHO-
CAT JJaHHBIE TEHETHYECKOro aHalin3a. B Tabiuile mpuBeaeH pacueT KpuTe-
pHsL COOTBETCTBUS ISl OLCHKH JIAaHHBIX, TIOJYYSHHBIX MPU PacIICTICHUH
rubpunoB F, y ropoxa oT ckpemuBaHUs pacTCHHN, UMEIONIUX JKEITYIO H
3eJICHYI0 OKpacky ceMsH. B F, Ob110 osrydeHo aBa (heHOTHITHYECKUX KiTac-
ca: 110 cemsH ¢ KenTOH OKpacKoi ceMsiH, a 44 - ¢ 3eJICHOM.
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Tabmuma 4
Berrunciienne Kpurepus x° IIPH MOHOTHOPHUIHOM CKPEIIMBAHUN rOPOXa

denoTunyecKme Yucno ceMsH OTKIIOHEHUS #/E
KJIacChI CEMSH e E d=0-E d?
JKenrtele cemena 110 116 -6 36 36/116=0,31
3enensle ceMeHa 44 38 +6 36 36/38=0,95
Bceero (YY) 154 154

IozcTaBuB B hOpMyITy JaHHBIC TAGITHIE! , TOMYINM 3HAYCHHE X° JUTS
JIAHHOTO MpUMepa.
¥=Yd*/E=0,31+0,95=1,26
IMpu w3ydeHnn HacleIOBaHUA JBYX U OOJiee TPHU3HAKOB TAKXKE IMOJI-
CUMTHIBAIOT YKCIIO CEMSIH HITH PACTCHUH B KOXKIOM (CHOTUITMICCKOM KJlacce.
Hampumep, B Tabnuiie mpuBeAEHBI Pe3yJIbTAThl TEHETHYECKOTO aHaIM3a ce-
MsiH F, Topoxa, mojydeHHbIe B pe3yibTare CKPEHIMBaHMs PACTEHHI C TJiajl-
KHAMH JKEJITHIMA CEMCHAMH C PACTCHUSMH, HMEIOIMMH MOPIIHMHUCTHIE 3ee-
HbIC ceMeHa. TeopeTHdecku oxumaemoe paciierieHue B Fp, 9:3:3:1, a dak-
THYeCKH monydenHoe 516 : 192 : 178 : 74.
Taobmuma 5
BBbIUKCICHHE KPUTEPHS X° IPH TUTHOPH/IHOM CKPEIHBAHHH FOPOXa

®denorunmueckue kac- | Yucno cemsad | OTKIOHEHHUS ?/E
CBI CEMSTH O E d=0-£ d?
Kenrele rimagkue 516 540 -24 576 | 576/540=1,06
XKenrteie mopumaucThie | 192 180 +12 144 | 144/180=0,80
3eNeHble TIaaKAe 178 180 -2 4 4/180=0,02
3es1eHBIe MOPITUHUCTHIE 74 60 +14 196 | 196/60=3,27
Beero (%) 960 | 960

ozncrasus B GopMyITy AaHHbIE TAGMUIBI , MOMYYUM 3HAYCHHE X° U

BBILIEIIPUBEIECHHOTO [IpUMEpA.
x¥*=Y d*/E=1,06+0,80+0,02 + 3,27 =5,15

OTKJIOHEHUE TEOPETUYECKU OXKHUIAEMBIX YUCEN OT (PaKTHUECKH IOITY-
yeHHbIX (d) MOXKET OBITh Pe3yIbTATOM JCHCTBUTENLHO CYIIECTBYIOIIETO 3a-
KOHOMEpPHOTO OTKJIOHEHHMs! (TIpu OoJiee CI0KHOM THIIE HACIIeJIOBAaHUS B pe-
3yJbTaTe B3aUMOJCHUCTBHS T€HOB, BIUSHUS T€HOB-MOAM(DHUKATOPOB H T. II.)
WIY B CHITy IEHCTBUS CITydalHBIX MPUYUH. YTOOBI CAEIaTh MPAaBUIEHBIN BhI-
BOJ| O CIY4allHOM WJIM 3aKOHOMEPHOM OTKJIOHCHHUH, TIOyYCHHBIC 3HAYCHUS
X* COIOCTABISIIOT C 3HAYCHHEM B Tabumue 6 (kputepuii dumepa). JJoctoep-
HOCTh BEIMYHHBI X° C TOYKH 3PCHUS BEPOSTHOCTH 3aBHCHT OT YHCIIA CTelle-
Heit cBoOobl df, KoTOpast paBHsieTcst YUCTy (EHOTUITHICCKUX KIACCOB MH-
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Hyc enunua (n—1). Y rubpunos Fp, naBmmx paciiervieHue Ha 18a GpeHoTu-
MMTYECKHX KJIacca M0 OKpacke CeMsH (JKENTHIC M 3eJICHBIC), CTEIICHb CBOOOIBI
paeHa equnmne: df =n-1=2-1=1.
ITpu Tpex heHOTHIHMYECKUX KIIaccax YUCIIO cTeneHel cBOOOIbI paBHs-
eTcs ABYM, TIPH YEThIPEX — TPeM U T. 1.
Tabnwma 6
CTaHJapTHBIC 3HAYCHHS X IIPH PA3HBIX CTENEHIX CBOOOIBI
(o P.®@umrepy, ¢ COKpaeHUsIMHA)

Hucno crenenei BepositHocTh P
ceobopl, df 0,05 0,01
1 3,84 6,63
2 5,99 9,21
3 7,81 11,34
4 9,49 13,28

YpoBeHb 3HAUMMOCTU P B CEIbCKOXO3SMCTBEHHBIX MCCIIEHOBAHUAX
ycnoBHO npuHuMaroT paBabM 0,01 (1% 3uaunmocty) wim 0,05 (5% 3Haun-
MOCTH) B 3aBHCUMOCTH OT TpeOOBaHHI K TOYHOCTH. DTO O3HAYAET, YTO ECIIH
BBIUMC/ICHHOE 3HAYCHHE X° HE MpeBbIIaeT Kpurepus DuIepa, HaXOIAIEro-
csl B COOTBETCTBYMoIIEH Tpade, To (akTHueckn NONMydeHHbIE TaHHBIE COOT-
BETCTBYIOT TEOPETHUECKH OXHIAaeMbIM*. ECIH BEIYHCIEHHOE 3HAUCHHE X
Oosiblie TaOJIMYHOTO 3HAYEeHUs, TO (PAaKTUUECKH MOJyUEeHHbIE TaHHBIE HE CO-
OTBETCTBYIOT TEOPETUYECKH O’KUIAEMbIM U OTKJIOHEHHE HE CIIy4aiHo, a 00y-
CJIOBJICHO 00Jiee CJIOKHBIM HAClel0BaHUEM MIPU3HAKA.

2 o
* MCTO,H X HCIPpHUCMJIMM, €CJIKM YUCIIO ocobeil B KakoM-JIH00 U3 TCOPUTHICCKU
PpacCUMTaHHBIX KJIACCOB MECHBIIIC 5.

3apgaum
Hncmpykuyusn. Bo Bcex 3amayax 3TOro 3aHsiTUsi HA OCHOBaHHH

(axTuyeckoro (HadaogaeMoro) paculemsienus B F, uau B Fa caenyer:

1.0npedenums paxmuueckoe pacujennenue.

2.M36pams cunome3y Hacned08anus U ONpeoelumv MeopemuiecKkoe
pacwennenue. Boccmanosums 6cto cxemy ckpewuganus.

3.Bvlyuciumy xu-keadpam.

4 JTamb cmamucmuiecKkylo OYeHKy e20 6eUHUHDL.

5.Coenams 66160061 0 coomeemcmeuu 2unomeswvl HACIEO08AHUSL HAOIO-
0aemomy pacujenienHuro.

1. V ropoxa ot ckpemyBanus ruOpunoB F; ¢ 3enensiMu cemeHamu B F, mmo-
nyaunu 440 cemsi, 13 HUX 120 ObUTH KEATHIMU.
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2. Y HO4HOM KpacaBullsl B F, moayunnu 1232 pacrenns. 13 aux 260 ¢ kpac-
HeIM 1BeTKamu, 280 ¢ OedpIMH, a OCTallbHBIE PACTEHHS MMEIH PO30BYIO
OKpAacKy LIBETKOB.

3. Y msrkoii mienuusl B Fa nomyunnu 130 pactenuid, B Tom uucie 60 octu-
ctbix. OcTanbHble pacTeHust Obiin Oe30cThIMU. JJoMUHMpYeET 6€30CTOCTh KO-
joca.

4. Y KopmoBsix 060008 B F, momryummm 968 cemsH, B ToM uncie 272 ¢ Genoi
OKpacKoit KoxKypbl. OcTalbHbIC CEMEHA UMEIH YEPHYIO OKPACKY KOXKYPHI.

5.V mmenunp! B F, momyunmm 240 pactenuii. 12 pacteHuii ObUTM OCTHCTBIMU
0€JI0KOTOCHIMH, 52 6€30CTBIMU € OENBIM KOJI0COM, 44 OCTUCTBIMHU C KPaCHBIM
KOJIOCOM, OCTaJIbHbIE O€30CThIE C KPACHBIM KOJIOCOM.

6. Y Tomara qOMUHHpYET HOpMalbHAas BHICOTA PACTEHUI U KpacHasi OKpacka
mwiofoB. B Fa momyanmm 844 pactenns. 214 pacteHuil OBIINM HOpMaTbHOM
BBICOTBI C KPacHBIMH I10aMHu, 206 - HOPMAJIBHOM BBICOTHI C JKEJITBIMU ILIO-
Jamu, 220 KapiuKOBBIX C KpacHBIMM IUIOAAMH, OCTajlbHbIE KapJIUKOBBIE C
JKCJITBIMU ILJIOAAMH.

7. Y neBuHOTO 3¢Ba B Fa momyumnu 980 pacrenuii, 174 pacreHus umenu
KPacHYI0 OKpacKy ¥ HOpMaybHYyI (hopMy BeHunka, 190 Oenyro okpacky u
HOpPMaJIbHYIO (OpMYy BeHUMKa, 164 KpacHYI0 OKpacKy M MUIOPHYECKYIO
(dopmy Benurka, 140 rpo30ByI0 OKpacKy W MUJIOPUYECKYI0 POpMY BEHUHKA,
168 Gemnyro OKpacKy U NUJIOPUYECKYIO (POPMY BEHUHMKA, OCTAJILHBIE PO30BYIO
OKpAacKy U TUIHYHYIO ()OPMY BEHUHKA.

8. Y ¢acomu B F, momyunnu 1124 pactenust: 68 pacTeHHI UMEIH >KENTbIe
000861 1 Oenble ceMena, 216 - sxentoie 00061 1 YepHbIe ceMeHa, 202 -3esieHbIe
00081 1 Oenble ceMeHa, OCTaNIbHbIE - 3eJIeHbIe 000BI M YEPHBIE CEMEHA.

9.V s;umens nonyumiu B Fa 1144 pacrenus: 290 pacteHni UMenH ABYpsiI-
HBIA PBIXJIBIA KoJioc, 308 ABYpAIHBIN TUIOTHBIN Koyioc, 280 MHOTOPSITHBINA
PBIXJIBII KOJIOC, OCTAJIBHBIE - MHOTOPSAHBIA IITATHBIA KOJMOC. Y SUMEHS J10-
MUHUPYET ABYPSIHBINA U PBIXJIBII KOJIOC.

10. V xykypy3sl B F, monyunnu 1694 pactenus. 92 pacteHus: uMenn Kapiu-
KOBBIH POCT M TIOPAKAIMCH TEIIbBMUHTOCIIOPHO30M; 289 MMENn KapIUKOBBIA
POCT, HO OBUIM YCTOWYMBBI K TEIbBMHUHTOCTIOPHO3Y; 312 ObUIM HOPMAaJIbHOTO
pOCTa, HO MOPAXaJUCh TEJILMUHTOCIIOPHO30M; OCTAIbHBIE PacTeHUs] ObLIN
HOPMAJIBHOTO POCTa U YCTOWYMBBI K I€IbMUHTOCIIOPHO3Y.

11. ¥V xanyctel B F, momyunmm 1584 pactenws. 96 pacTeHmid TOpakalluch
MYYHHCTON pocoil u py3apro3Hoi xentyxoH; 304 ObuIM yCTOHYMBEI K Myd-
HHUCTOH poce, HO MOpakalnuch (y3apHO3HOH KeNTyxoi; 289 mopakainch
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MYYHHCTOH POCOiA, HO OBUIM YCTOWYMBBI K (Dy3apHO3HOH JKENTyXe; OCTaNb-
HBIE PACTEHUsSI IPOSIBUIIN YCTOWYNBOCTD K 000MM 3200J1€BaHHSM.

12. V kanyctel B Fa nomyunnu 608 pactenuid. 149 pactenuii Obun yCTOHYH-
BBl K MYYHHCTOH poce, HO TMOpakaluCh MO3aukod; 146 pacreHmii ObuH
YCTOWYMBHI K 000uM 3a0omneBanusM; 150 pacTeHMi ObUTH BOCIIPUUMYUBEI K
000ouM 3200J1€BaHMSIM; a OCTaJIbHBIE PACTEHHUS BOCIIPUUMYMBEI K MyYHHUCTOM
poce, HO MOPAKAIKMCh MO3auKOM. Y KamyCThl TOMHHHUPYET YCTOMYHUBOCTH K
MYYHHCTON pOCE U BOCIIPUUMUYHBOCTE K MO3aHKe.

13. YV oBca B F, momyurnu 1816 pacrennii. 110 pacteHmii ObUTH TO3IHECTIES-
JBIMH ¥ BOCIIPUMMYHMBBIMU K prkaBunHe; 330 pacTeHuii ObUTH paHHECTIEINbI-
MU, HO TIOP2KAIIUCh PKaBUMHOM; 342 pacTeHus ObUTH MO3IHECHENbIMUA, HO
YCTOWYMBBIMHA K PKaBUMHE; OCTAJbHBIC PACTCHHS ObLTM pPaHHECHETBIMH U
YCTOHYMBBIMH K pyKaBUMHE.

4.V ogrca B Fa monyuniu 840 pacrenwii. 218 pacreHuid ObUIM MTO3IHECTICIIBI-
MU U BOCIPUUMYHMBBIMU K prkaBunHe; 208 paHHECTIEIbIMU U YCTOMYMBBIMU K
pxaBunHe; 202 MO3AHECTIeNBIMU U YCTOMYMBBIMU K PIKaBUMHE;, & OCTalbHbIC
- paHHEeCIeNIbIMA U BOCHPUUMYHUBBIMU K piKaBUMHE. Y OBCa JIOMHHHUPYET
PpaHHECHIeNOCTh U YCTOMYHMBOCTD K PKaBUHHE.

15. Tlpu ckpemyBaHUM JBYX COPTOB JIIOLEPHBI C MyPIyPHBIMU M KEITHIMU
[BeTKaMH B F; Moiydmiin pacTeHus ¢ 3ejeHbIME IBeTkamu. B F, momyuwnu
196 pactenmii; 12 pacreHuii nMenn Oelble IIBETKH, 39 - MypIypHbIE [IBETKHY,
34 -KeNThle IBETKH, OCTATbHBIE PACTCHUS 3€JICHBIC [IBETKH.

16. [Ipu ckpeniBaHUM IBYX COPTOB JIbHA C TOTYOOI 1 OElloif OKpacKoil BeH-
YpKa [BeTka B F; momy4ymm pacteHus ¢ romy0oil okpackoit BeHunka. B F,
nomyuniu 1960 pacrenwmii: 302 pacTeHnii UMENH PO30BYIO OKPAacKy BEHUHKA,
506 - 6enmyro OKpacKy BEHUHKa, & OCTAJIbHbIE TOIY0OYIO.

17. Ot ckpermBaHus Mexay co0oii TnOpumoB Fi Kykypyssl ¢ ¢GHOIeTOBOM
OKpackoii aneiipona 3epHOBKH B F, momyunnu 1004 3epHoBKU: 829 3epHOBOK
uMenr (proJeToBbIi anepOHOBBIN CIIOW, a OCTaIbHBIE OEJIbIi aJelpOHOBBIH
CJIOM.

18. Tlpu ckpelyBaHUY JIBYX COPTOB JIbHA C TOMy00i U Oeltoll OKpackoi BeH-
YHKa 1BeTKa B F; momyumnm pacTeHusi ¢ roay0oi okpackoi BeHuuka. B F,
noryama 1960 pacrenuit: 302 pacTeHHI UMEITH PO30BYIO OKPACKy BEHUMKA,
506 - 6enmyro OKpacKy BEHUHKa, & OCTaJIbHBIC - FOIYOYIO.
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19. CxpemuBanu aBa copTa sipoBoii mmeHuisl. [ nOpuner F; umenu sipoBoit
Tun pa3Butus. B F, momyunmm 1210 pacrennii: 80 pacternii ObUTH 03UMBIMH,
a OCTaJIbHBIC - SIPOBBIMHU.

20. Ot ckpemyBaHus IByX COPTOB SIPOBOM MIICHUIBI TTOTyYeHbI THOPHIBI Fy
C sIpoBBIM TUNIOM pa3utust. B F, momyunnu 1320 pactenwmii: 102 pacrenuii
OBUIH 03UMBIMH, @ OCTAJIbHBIE - SIPOBBIMH.

20. CkpermBanu ruOpuipl F; ToMaTa BHICOKOPOCIOrO € IIAPOBHIHBIMU ILIO-
JlaMHU C PELECCUBHON TOMO3UTOTOM, UMEIOIIECH KapIMKOBBIA POCT U Ipylle-
BuaHbIC TWioael. B Fa momyunnu 510 pacrenwmii: 260 pacTteHuidi numenu oda
JIOMUHAHTHBIX TIPU3HAKA, & OCTAJIbHBIC 00a PEIIECCUBHBIX MPU3HAKA.

21. CxpeniBanu THOpUbI Fy ssaMeHs, y KOTOPBIX OBLTH TUIEHYATHIE 3epHA U
BOCKOBOU HAJIET HA PACTEHUSX, C PELIECCUBHON rOMO3UTOTON, UMEIOLIEH To-
JIbIe 36PHOBKU M OTCYTCTBHE BOCKOBOTO HaneTa. B Fa momyuwmmm 360 pacte-
Huil: 178 pacTeHuil IMeNU BIABJICHHBIE 3€pHA, HO Y HUX OTCYTCTBOBAJ BOC-
KOBO HaJIET Ha PaCTEHUSIX, OCTAILHBIE PACTEHUS] UMEIIH TOJIbIe 3€pHa U BOC-
KOBOM HaJeT Ha paCTCHUSX.

22. CxpemmBaii rHOpUIp! Fy KyKypy3sl C 3elI€HBIMH TIPOPOCTKAMH U MaTo-
BBIMH JIMCTBSIMH (JOMHMHAHTHBIE TNPH3HAKH) C PELECCHBHON TOMO3HIOTOM,
MMEIOIIIEH JKeNThIe IPOPOCTKH U OnecTsiiiye nucThs. B Fa momyuwnmm 208 pac-
teruit: 102 pacTteHnit KyKypy3bl UMeNN 3eJIeHbIe MPOPOCTKH U MAaTOBBIE JIU-
CThSl, a OCTaJIbHBIE PACTEHHUS UMEJIH XKENThIE IPOPOCTKU U OJIECTSILINE JIUCTBSI.

23. Y TOMaToB mapOBUIHBIE U JBYXKaMEPHBIE IUIO/BI SIBISFOTCS JOMUHAHT-
HBIMH TIPU3HAKaMM, a PELECCUBHBIMU - KITIOBOBHIHBIE U MHOTOKaMEpHBIE
wiozbl. OT CKpEeIMBaHUs TETEPO3UTOTHBIX PACTEHHUI TOMAaTa ¢ MIapOBUIHBI-
MU M IByXKaMEpHBIMH IUIOIaMU IIPU3HAKaMH C pacTeHUSIMU-aHAIN3aTOpaMy
(nmeromyMy perieccuBHbIe pu3Haky) Fa nomyumm 160 pactenuit ¢ mapo-
BUJHBIMH U ABYXKaMEpHBIMH IU10AaMH, a 150 ¢ KIITOBOBUIHBIMU M MHOTOKa-
MEpPHBIMH TUIOIAaMH, TOTAA Kak 35 pacTeHHWH MMENW M JTOMHUHAHTHBIE U pe-
LIECCUBHBIE PU3HAKH.

89



TECTOBBIE 3AJJAHUSA IO TEME TEHETUYECKWA AHAJIN3

1. AnnenapHble FeHbI 5TO FEHEI
1) PacCIIOIOKEHHBIE B OAMHAKOBBIX YIaCTKaX HCTOMOJIOIMYHBIX XpOMOCOM
2) PacnoIOKCHHBIC B OAMHAKOBBIX YHACTKaX rOMOJIOTUYHBIX XPOMOCOM
3) PacCnoJIOKCHHBIC B Pa3HbIX YU4aCTKaX 'OMOJIOTHYHBIX XPOMOCOM

2. OCHOBOITOJIOXHUKOM THOPHIOIOTHYECKOTO METO/Ia SIBIISICTCS
1) T.Moprarn  2) Xyro ne ®pu3z  3) B. bercon  4) I'. Menuens

3. Yuensle «nepeoTkpaiiine» B 1900 r. 3akoHbl MeHaemst
1) T. Mopran 2) Xyro ne ®pu3 3) B. bercon 4) K. Koppenc 5) D. Uepmak

4. Y ruOpHI0B TIEPBOTO TOKOJICHHUS MOXKET HPOSIBIISATHCS
1) TOMMHAHTHBINA IPU3HAK  2) peLeCCUBHBIN MPU3HAK
3) mpu3HaK He nposBisieTcss 4) o6a mpu3HaKa cpazy
5) npoMeXyTOUHOE 3HaUeHHe MpU3HaKa

5. Cornacno Broporo 3akoHa Menzenst B F, MposBiAsIOTCS IPU3HAKK B COOT-
HOILIEHUU

1) V4 MOMWHAHTHBIX U 4 PETIECCUBHBIX

2) %/, TOMHUHAHTHBIX ¥ Y4 PELIECCUBHBIX

3) %/, TIOMUHAHTHBIX ¥ 7, PELECCUBHBIX

4) ¥/, noMuHAHTHBIX 1 /4 PEIECCUBHBIX

6. Y4acTok pacIiojioxeHUs reHa B XpOMOCOME 0003HAYAIOT TEPMUHOM
1) pummer  2) mokyc  3) annens

7. YCTaHOBUTE COOTBETCTBUE
reHOTUIIHYECKasi CTPYKTYpa OpraHusMa  reHHasi popmyna

1) MoHorerepo3uroTa A) A4

2) TOMO3UTOTa b) Aa

3) aurereposurora B) DdKk
I') DDKK
) aabb

8. CkpeuBanue, Npu KOTOPOM POAUTEIBCKUE Haphl Pa3IndaoTcs MO OJTHO-
My IIPU3HAKY Ha3bIBAETCS

9. ITepssiit 3ak0oH MeHaens TIacuT 0
1) pacmieruieHus: THOPHUAOB BTOPOTO TTOKOJICHHS
2) NCHCTBHS U B3aUMOJICHCTBHS TCHOB
3) emuHOOOpAa3we THOPHIIOB IIEPBOTO TTOKOJICHIS
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10. IlpusHaku, KOTOpble MpOSBISIIOTCS Y THUOPUIOB  HA3BIBAIOTCS
, @ KOTOpBIE OTCYTCTBYIOT

11. fBnenue, Korma B MOTOMCTBE HaOIIIOJACTCS MPOMEKYTOYHOE MPOSIBIIC-
HUE TPHU3HAKA, Ha3bIBACTCS

12. CkpelmBaH#ie, KOTOPOE MO3BOJISICT YCTAaHOBUTH TI'€TEPO3UIOTHOCThH T'H-
Opurna, Ha3bIBACTCS

1) HacpIIAOMM  2) pEUUNPOKHBIM  3) OEKKpOCCOM

4) aHAM3UPYIOIIUM

13. ®opmel B3aMMOIEHCTBHS MEXKY aJUICIbHBIMU TeHAMU
1) HenonHOe TOMUHUPOBaHUE  2) MOMUMEpPUS  3) KOMILIMMEHTapHOCTh
4) mosIHOE JOMUHHUPOBAHKUE S5) KOJOMHHAHTHOCTH 6) smucTas

14. Slpnenue, KOraa B MOTOMCTBE HAOJIOMACTCS MPOSBICHUE IPU3HAKOB
00oMX poauTeNneH, Ha3bIBACTCS

15. Pacmennenne B F, Tipu TUTHOPUIHOM CKPEIIIMBAHUHN COCTABHUT
19:3:4:1 2)5:3:4:1 3)9:3:3:1 4)3:3:1:1

16.(:0BOKYHHOCTB TCHOB JIOKAJIM30BAHHBIX B XPOMOCOMaAX onpeﬂeneHHoﬁ
0coOU Ha3bIBaeTCA , @ COBOKYIIHOCTb CBOMCTB H npu-
3HAaKOB

17. Tperuii 3akoH MeHzems - 3TO 3aKOH O
1) toMuHUpOBaHWMU  2) NEWCTBUY W B3aMMOJICHCTBUY T€HOB
3) emuHOOOpa3re THOPHUIOB IEPBOTO TIOKOJICHHS
4) He3aBHCHUMOM HACJIeJOBAaHUH TIPU3HAKOB

18. MarepuanbHOI OCHOBOM OCYILECTBICHHSI TPETHETO 3aKOHAa MeHpaens aB-
JsIeTCS

1) paBHOMEpHOE pacxokKACHUE XpOMaTH B aHa(aze MUTO3a

2) paBHOMEpHOE pacxoxkJeHue xpomatr B anadase |l meiioza

3) obpa3oBaHue B X0/1€ MeH03a TETPaIbl MUKPOCIIOP

4) ciyyaifHOE pacXoXKJICHHE XpoMocoM B aHadase | metio3a

19. Pacmieruienvie B F, mpu AUrHOPUIHOM aHAIM3UPYIOIIEM CKPELIMBAHUU

COCTaBUT
DN1:2:2:1 2)1:1:1:1 3)9:3:3:1 4)3:3:1:1

20. Yucmo TUIOB ramMeT, KOTOpbIe 00pa3yeT AUreTEPO3UTroTa paBHO

5  2)2  3)4 43
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21. TIpropuTeT OTKPBITHS TIOIMMEPHOTO B3aMMOJICHCTBHSI TEHOB MPUHAIIC)KHT
1)I. Mennemo  2) Hembcony —One  3) B. betrcony

22. Hannurie B MOMYJISALUK TpeX WK OoJiee ajuiesieil OTHOrO reHa Ha3bIBaroT

23. Tun HacnenoBaHMA, IPH KOTOPOM Pa3BUTHE MPH3HAKA KOHTPOIUPYETCS
HECKOJIBKUMHU FeHaMU
1) mefioTponust  2) moNUTeHUST 3) KOMILUIMMEHTapHOCTh  4) IONUMEPHs

24. T'eHbl, KOHTPOMUpYIOMINE OOJBIIMHCTBO KOJWYECTBEHHBIX MPHU3HAKOB
Ha3bIBAIOTCS
1) aruCTaTUYHBIMU ~ 2) HOJAMMEPHBIMU  3) KOMIUTUMEHTapHBIMU

25. YCcTaHOBUTE COOTBETCTBUE

THI HACJIEIOBAHUS Xapakrep paciuenjieHus B F,
1) KOMIUTUIMEHTAPHOCTh A)9:3:3:1
2) He3aBHCHUMOE HaCIICIOBaHHE b)9:6:1
3) srcras B)l:4:6:4:1
4) KyMyJIATHBHAS TIOJTAMEPHUS Niz2:3:1
m13:3
E)9:7

26. Tum Hace0BaHus, P KOTOPOM OJIMH IeH KOHTPOIUPYET Pa3BUTHE He-
CKOJIBKHX TIPU3HAKOB
1) mneiioTpormst ~ 2) monmuTeHUsT  3) MONMUILIONANA  4) MOTUMEPHS

27. ®opMbI B3aUMOJICHCTBUS HEAIJIETTbHBIX TEHOB
1) KOIOMUHAHTHOCTh ~ 2) CBEPXJOMHUHHUPOBAaHUE  3) dMKCTa3
4) nmonumepust 5) KOMITIEeMEHTapHOCTh

28. PaccuntaTh KOJIMYECTBO TEHOTUITHYECKHUX KIIACCOB B F; MOXHO 1o pop-
MyJIe, TJe N — KOJIMYEeCTBO Nap MPU3HAKOB
1)2" 2)4" 3)3"

29. Hamuuue B MOMyJIAIUAX TPEX U Oonee amneneit OJHOI'O I'€HAa Ha3bIBACTCA
SABJICHUEM

30. I'eHbl, B3aMMOIEHCTBHE KOTOPBIX BbI3BIBACT PA3BUTHUE HOBOTO COCTOSHHUS
TIPU3HAKA, HA3bIBAIOTCS
1) KOMOMUHAHTHBIMU ~ 2) JMUACTATUYHBIMUA  3) KOMIUIEMEHTAPHBIMU
4) TOTMMEPHBIMH

31. SBnenwe INOJAaBJICHUS OAHMMH I'CHaMHU (beHOTI/IHI/ILIGCKOFO MMPOSABJICHUA
ApYrux HECAJUICIIBHBIX UM I'CHOB HAa3bIBACTCA
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32. ®opMyIbl aHATM3UPYIOLIETO CKPEIIMBaHUS
HYBBXJAbb 2)%4aX344 3)QA4aXFaa 4)PBbXJ bb

33. PaccunTarh KONMYECTBO THIOB r'aMeT MPOAYLHMPYEMbIX rubpumamu F;

MOKHO I10 Q)opMyne, 7€ N — KOJIUNYECTBO nap nmpu3sHaKkoB
1) 2" 2) 4" 3)3"

34. YcioBus, py KOTOPBIX BO3MOXKHO OCYIIECTBIICHUE 3aKOHOB MeH iens
1) TeHBI HAXOATCS B OMHOU TPYIIIIE CIICTUICHHUS
2) TeHBI ICHCTBYIOT Ha MPU3HAK HE3aBUCUMO OT APYTHX
3) reHsl HaXOAATCA B pa3HbIX Mapax FOMOJIOTHYHBIX XPOMOCOM
4) reHbl B3aUMOJECHUCTBYIOT APYT C IPYTOM

35. I'eHbl, KOTOpHIE HE OMPENENAIOT KaKhe TUO0 MPU3HAKH, HO BIMSIOT Ha
(DCHOTHITITYECKOE TPOSIBIICHHE JPYTHX T'€HOB, YCHJIMBAs WM OCIA0IsIA MX
JIefiCTBHE, Ha3bIBAIOTCSI TCHAMH -

36. I'enbl, onpenensomuye KOHKPETHBIC MPH3HAKK M CBOWCTBA OpraHW3Ma
Ha3bIBAIOTCS
1) uaTeHCH(UKaTOpaMu 2) MomuduKaTOpaMu  3) OJMTOreHaMHu
4) uarudutopamu

37. Tun HeanmeaLHOrO BSaHMOHCﬁCTBHH TCHOB, IIpU KOTOPOM CTCIICHb BbI-
Pa’)KCHHOCTH IpHU3HAKa ONPEACIIICTCA aIJAUTUBHO ,I[eﬁCTBymHIHMH I'CHaMu,
Ha3bIBACTCA

38. [osiBnerne THOPUIOB ¢ OOJIee CHITBHBIM WK CIAa0BIM KOJIUYECTBEHHBIM
NPOSIBJICHHEM IPU3HAKOB, 4Ye€M Yy POIUTENbCKUX (opM HasbIBaeTCS

39. KojjoMrHUpOBaHHE - 3TO B3aUMOJICHCTBUE MEKTY
1) amnensiMu pa3HBIX TEHOB 2) aJuiensiMi OZHOTO M TOTO K€ TeHa
3) peKUMU TpyMIamMu CUETUieHuss  4) TeHaMu X B Y -XpOMOCOM

40. Mero/i, ¢ IOMOIIBI0 KOTOPOTO YCTAHABIMBACTCS PACHICIUICHUE raMeT B
mporecce Meio3a, Ha3bIBaeTCA

41. Ilpu3Haky, pa3inyus M0 KOTOPHIM HE UMEIOT YETKOTO PasrpaHUYCHUs U
MOTYT YCTaHaBJIMBATHCS TOJBKO IMYTEM M3MEPEHUs, B3BEIIMBAaHHUS M T...
Ha3bIBAIOTCS

42. Tlpu3HaKy, KOTOpPBIE YETKO W HEMOCPEACTBEHHO OTIMYAIOTCA APYr OT
apyra (¢opma ceMsiH, OKpacka BEHUHKA U T.JI.) Ha3bIBAIOTCS

1) anbTepHAaTUBHBIMU  2) KOJMYECTBEHHBIMU  3) KaueCTBEHHBIMH

4) nonMuMepHBIMHU
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43. 'ameTnuecKoe pacileryiecHue 00bsICHIETCS
1) paBHOMEPHBIM PACX0’KACHHEM XPOMOCOM B MUTO3€
2) JoKaTu3aIel TeHOB B XpOMOCOMAaX
3) crieruIeHuEM TeHOB PACIIONIOKEHHBIX B XPOMOCOME
4) cmy4aiiHBIM pacxX0KICHHEM TOMOJIOTHYHBIX XPOMOCOM B Melo3e

44. CreneHb (hSHOTHIIMYCCKOTO TPOSIBICHHUS TpU3HAKa (BaphbUPOBAaHWsS) B
rpyIe OAMHAKOBBIX IO TEHOTHUITY 0c00ei — 3T
1) Tpancrpeccusi  2) 9KCIPECCHBHOCTh  3) TIEHETPAHTHOCTD

45. YacToTa nposiBIIeHHs IPU3HAKA B TPYIIIE OJMHAKOBBIX 0 TEHOTHITY OCO-
Oeit — 310
1) momuMepHOCTh  2) SKCHPECCUBHOCTh  3) IIEHETPAHTHOCTh

46. YcTaHOBUTE COOTBETCTBHE

THII CKpeIUBAHUS reneTudeckas opmyJia
1) penunpokHoe A)?BBX 3 bbuQbbXJ BB
2) Bo3BpaTHOE (GEKKPOCC) B)Aa X & aa
3) aHanM3UpyoLIee B) @ Aa X & AA

I) 9 Bb X  bb

47. 3aKOHOMEpPHOCTH HacleAOBaHUsl yCTaHOBIEHHbIE I'. MeHeneM mo3Bo-
T TOKa3aTh

1) pacmionokeHre TeHOB B XpOMOCOMax

2) CTUTHYIO IPUPOIY HACIEACTBEHHOCTH

3) MUCKPETHYIO IPUPOJTY HACIIEICTBEHHOCTH

48. IlpusHaku, KOTOpble (POPMHUPYIOTCS B pe3yJbTaTe aJIebHOTO B3aUMO-
JEWCTBUS TEHOB OTHOCSTCS K

1) MOHOTCHHBIMH ~ 2) MYJIBTU(QAKTOPHBIMUA 3 ) MOTUTHOPHITHBIMH

4) moJAUTeHHBIMU

49. Tlpu3Haku, KOTOpble (POPMHUPYIOTCS B pe3yNbTaTe B3aUMOJICHCTBHS JIBYX
WJIN HECKOJIBKHX HEAJUIEIBHBIX T€HOB OTHOCSTCS K

1) MOHOTCHHBIMH ~ 2) MYJIBTU(QAKTOPHBIMU  3) TIOJUTHOPHTHBIMH

4) moJAUTeHHBIMU

50. Tpu3Haku, MPOSBICHAE KOTOPBIX B OJWHAKOBOM CTEIICHH 3aBUCHT M OT
TCHOTHIA U OT (JaKTOPOB CPe/Ibl, HA3BIBAIOTCS

1) MOHOTEHHBIMH  2) MyJbTU(GAKTOPHBIMA  3) MOTUTHOPUAHBIMH

4) TTONIUTCHHBIMHU
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Tema 1. XPOMOCOMHASA TEOPUS HACJIEACTBEHHOCTH

JlocTroKeHHs IIUTONOTHH BTOPOM TOIOBUHEI XIX Beka, Kak OTKPhITHE
IPOLIECCOB JIEJICHHSI KJIETOK MHMTO3a U M€i03a, XpOMOCOM M MX OCOOEHHO-
CTeH, a Tak )K€ 3aKOHOMEPHOCTEN HacleoBaHus npu3HakoB . MeHaenem u
€ro MOCJIeIOBAaTeNsIMUA [Tl OCHOBAHKE OOJNBIIMHCTBY OWOJOTOB CUUTAThH
CaMOBOCTIPOM3BOJSIINECS ~ XPOMOCOMBI ~ MaTepHAIbHBIMH ~ HOCHUTEIISIMU
HacnenctBeHHOCTH. B 1902-1903 r.r. YV CeTToH yCTaHOBWIJI CBSI3b MEXKAY
IMMOBEACHUEM XPOMOCOM IIPpU PCAYKIMOHHOM ACJICHHUU MU OIUIOJOTBOPEHUU C
HE3aBUCHMBIM pacIIeIUICHHEM TNPU3HAKOB y THOPUIOB OTKpHITEIM ['. MeHe-
nem. B 1905 r. O. BunbcoH chopMymupoBar OCHOBHBIE TIOJOXKEHUSI XPOMO-
COMHOM TEOpHUH OIIpeIeNIeHus 1o,

O)IHEIKO MIPAMBIC SKCIICPUMEHTAJIBHBIC JaHHBIC ITOATBCPKAAIOINX JI0-
KaJIM3alHI0 HACIECTBEHHBIX ()aKTOPOB (T€HOB) B XPOMOCOMaX OBLIH TIOITY-
yeHsl B 1910-1913 r.r. T. Mopranom u ero corpyaJHUKaMu, KOTOpPbIE Ha OC-
HOBAaHWHU HM3YYCHHS CIEIUICHHOT'O HACJIEIOBAHUS MPU3HAKOB Y APO30(HUIIEI
cOpPMyYIHPOBATI XPOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH. XPOMOCOM-
Hasl TEOpHsl HACJIEJCTBEHHOCTH JIETJIa B OCHOBY pa3pabOTKu BOIIPOCOB Ompe-
ACJICHUA U pa3sBUTHUA 110J1a.

IIpakTHyeckoe 3ansiTue 8

HACJIEJOBAHUE NMPU3HAKOB CHEIUVIEHHBIX C IIOJIOM

Hens 3anaTHA. OCBOUTH XPOMOCOMHBIM MEXaHH3M ONpEIeNICHUS]
110J1a, HAaCJIEI0OBaHMs TPU3HAKOB CLIEIIJIEHHBIX C IOJIOM.

3aganue. M3yunts 0cOOEHHOCTH HACNIEIOBaHMS MOJIa U CLETIIICHHBIX
C I10JIOM IIpU3HAKoB. Pemienue 3anad.

MatepuaJs! 11 3aHATHH. CXeMbl, pUCyHKH. THIOBBIE 3a/1a4H.

Jlntepatypa

1-C. 157-165; 6 - C. 89 -96; 9 - C. 56 -62; 11-C. 142-173; 13-C.
181-199; 14 -C.35-37.

IHosichenne k 3aganuio. CoriacHO XpOMOCOMHOU TEOPUU OIpejie-
JICHHSI TI0JIa MY>KCKHE W JKEHCKHE OpPTraHU3MBI OTIIMYAIOTCS JIUIIH MO0 OTHOU
nape XpoMOCOM, KOTOPBIC Y OJJHOTO I0JIa MPEICTaBICHB TOMOJIOTHYHBIMU,
a y Ipyroro HEroMOJIOTMYHBIMU XPOMOCOMaMH. XPOMOCOMBI JAHHOU Hapbl
HA3bIBAIOTCS MOJIOBBIMH, TOT/Ia KaK OCTAJIbHBIE, OJJUHAKOBBIE ¥ 000UX TO-
JIOB ayTocoMaMM. (puc. 22).
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Hus  OompmimHCTBa  Opra-

9 3 2 3
4 HU3MOB CHHIaMHBIN THII orpenec-
(A JICHHUS I10JI1a, KOrJa npeo6nazlaHHe
e, o o
. v MYXCKOM WJIMW XKCHCKOU TCH/ACH-

LUK ONPENEIAETCS B MOMEHT CIIH-
SHHsI TaMET ¥ 00pa3OBaHUS 3UTO-
X X X Y TBL.

/4—1 11—

Eme I'.Mennens mnpenro-
JIOXKHJI, YTO II0J1 HACJIeAyeTCsl Kak
Mo0OW  apyrodl  mpu3HaK, a
HaOJroaeMoe COOTHOIIEHHE TO-
aoB 1 : 1, xapakTepHo Osl pac-
HICTUICHUS] TIPU aHAM3UPYIOIIEM
CKpPCIIMBAHUM MOHOTETEPO3UTOTHI (4d) M PELECCUBHOI TOMO3UTOTHI (aa).
COOTBETCTBEHHO OJWH MOJ JOJKEH ObITh TOMO3UTOTHBIM (TOYHEE rOMOra-
METHBIM) U HPOLYLUPOBATh OAWH THIl TaMeT, a APYTOd IeTePO3UIOTHHIM
(rereporaMeTHBIM) U JaBaTh Y>K€ J[Ba TUIIA TaMeT.

LluTonoruueckue UCCIIEAOBaHNS IOKA3aIM, YTO Y OJJHUX OPTraHU3MOB
(tun Lygaeus) moJoBble XPOMOCOMBI MYXKCKHX (OPM pasinyaroTcs Mo
(dopme 1 pasMepy, oJlHa XpOMOCOMa TTOX0Ka Ha KEHCKYIO (3a Hell coxpa-
HUJIM Ha3BaHUe X-XpoMocoMma), a Japyras Obljla 3HAYUTENLHO Kopoue (ei
Jany HaszBaHHe Y-xpomocoma). OJHAKO y HEKOTOPBIX OPraHu3MOB (THUI
Protenor) 6110 00HapY)XEHO HEPAaBHOE KOJIMYECTBO XPOMOCOM B 3aBHCH-
MocCTH OT mnosia. Tak B KapHOTHIIE caMIIOB KJIOMOB poja Protenor mmeercs
13 xpoMocoM, MOJIOBBIE XPOMOCOMBI KOTOPBIX TOJBKO X-XPOMOCOMOM.
Camku 3TOro poja B COMaTHUECKMX KIIETKax MMeIH 14 XpoMocoMm, B TOM
yucie JaBe monoBbie — XX. Cunraercs, YTO Yy MY>KCKOTO I0Jjla TAKUX Opra-
HU3MOB Y-XpOMOCOMa B TIPOIIECCE HBOJIOLMHU AIHMHUHUPOBANA, €€ CTalld
o0o3navats kak 0.

Ilon, umeromuii napy XX-XxpoMocoM, Ha3BaJii TOMOTaMETHBIM TakK
KaK B IpoIecce Meiio3a y Hero o0pasyroTcsi raMeThl OJHOTO THMHa — X, To-
raa kak nox ¢ XY wiu XO—xpoMocoMaMH, reTeporaMeTHBIM, TaK Kak y HETo
oOpasyercs nBa tumna ramer — X 1 Y wim X 1 O. Y pa3HbIX rpymni opranus-
MOB TOMO- WIIM T'€TEPOraMETHBIM MOKET OBITh KaK MYKCKOW TaK W >KCH-
ckuii on (Tabam. 8).

VY rereporaMeTHBIX OPraHU3MOB I'€HBI, JOKAJIM30BaHHBIE B X- XpO-
MOCOME He UMEIOT TOMOJIOTUYHBIX ajuienei B Y- XpOMOCOME BCIIEIICTBUE €€
TeHETUYECKONH MHEPTHOCTU MM OTCyTcTBHUsS. COOTBETCTBEHHO MHOTHE Te-
HBI, PacIONIOKEHHBIE B TOJIOBBIX XPOMOCOMax MNpEACTaBlIEHbl B OJWHAp-
HOM, TaK Ha3bIBAEMOM 2eMU3UOMHOM COCTOSIHUM U IIPOSIBIIAETCS 110 OAHOM

Puc. 22. XpomocomHBIi HAOOp Ipo30-
¢wisl: 1 — monoBsie XpoMOCOMEL, 2 - 4
ayTOCOMBL.
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«MatepuHCKOW» aimenu. [Ipu3Haku, NeTepMUHHPYEMbIC TeHAMH TTOJIOBBIX
XPOMOCOM, TPOSIBIISIIOT CBOCOOPA3HBIA XapaKTep HACIEAOBaHUS, KOTOPBIH
NPUHATO HAa3bIBaTh CyenjieHnoe ¢ noiom naciedosanue. Ecnu npu ayto-
COMHOH JIOKaJTU3aIlii TCHOB PEIMIIPOKHBIC CKPEIIUBAHUS JAOT OJIMHAKO-
BbIe pe3yNIbTaThl (CM. T1aBa 2), TO MPH CLEIUICHHOM C TIOJIOM HACJI€IOBaHUN
COBEpILEHHO pa3HbIE.

Tabnuua 8
XapakTepHUCTHKA OCHOBHBIX THIIOB ONPEAEICHMSI [T0JIA TIPYU CHHTaMUHU
Tom Comarn-
T'erepo-
onpene- yeckue | I'amersl
Opranu3Mel ramer-
JIEHUs KJIETKU Lt oot
Tona e 18 |12 |Jd

YenoBeK, MIEKONHMTAIOLIKE,
HACEKOMBIE, PaKOOOpasHbIE,
GonpIMIMHCTBO 3eMHOBOAHBEIX, | XX | XY X | XY 6\
HEKOTOpBIE PHIObI, OOJBIIMH-
Lygaeus |cTBo IBYOMHBIX pacTeHHI
XY ITtumpl, 6abouxku U pydeitHu-
KH, TIPECMBIKAIOIIHUECS, YacTh
pbib, Hekoropbie 3emuOBoA- | XY | XX | XY | X Q

HBIC, OTACJIBHLIC PACTCHUA

(xmyOHHKA)
Protenor | Ky3Heuuku, knomsr Protenor | XX | XO | X | XO 6\
X0 Mouns XO | XX | XO | X 9

V aposoduner umeercst red Whit (W) onpeaesstronuii okpacky rias,
PAaCIIONIOKEHHBIH B X- XPOMOCOME M OTCYTCTBYIOIIMH B Y - XPOMOCOME.
KpacHast okpacka JeTepMUHHPYETCS JOMUHAHTHBIM ajuienem W, Genast pe-
neccuBHbIM W. IIpu CKpelMBaHUU KPacHOIJIA3bIX CaMOK C OeoriasbiMu
caMIlaMd U PEIUIPOKHBIX CKPEIIMBAHUAX OEIOrIa3hIX CaMOK ¢ KpacHOTrIa-
3bIMHU CaMIIaMH [OJTyYarOTCsl CIIEAYIONIHE Pe3ybTaThl (cM. CTp. 98).

Heo0x0auM0o OTMETHTH 3aKOHOMEPHOCTh - PELECCUBHBIN MPHU3HAK
HPOSIBUBIIHICSA Y TOMOTaMETHOTO I10J1a TIEPEeIaeTCst OT MaTePH K CHIHOBBSIM
U OT OTIIA K IOYEPSIM T.€. KPECT Ha KPECC MIIH KPUC-KPOC.

CBoeoOpa3HOe HACIIEIOBAHNE XaPAKTEPHO JJIsSI BCEX MPU3HAKOB T€HbI
KOTOPBIX MNPECACTABJICHBI B ITIOJIOBBIX XpOMOCOMax WM MOI'YT HaxOIUTCS B
TFEMHU3UTOTHOM cocTostHuu. Hampumep, y denoBeka Gosiee 60 reHOB Hacie-
JYIOTCS CLEIUICHO ¢ X — XpOMOCOMOIA, B TOM YKCJI€ T€HBI OTBETCTBECHHBIE 3a
Takue 3a00JeBaHMs, KaK TeMOQIINs, TaTbTOHU3M U 1p. JlaHHbIe GOe3HH
3HAYUTENILHO Yallle BCTPEUAIOTCS Y MY)KUHH, YeM Y KEHIIUH. ITO 00yCII0B-
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JICHO T€M, YTO y MYXCKOI'O I10JIa OTBETCTBEHHBIEC 3a O0JIe3Hb FEHBI MPOSIB-
JSIFOTCA B TEMU3UTOTHOM COCTOSIHMM, TOTJA KaK y KCHCKOTO I10J1a JIMIIb B
peLEeCcCCUBHON TOMO3UIOTE, a B T€TepO3UroTe HerT. JKeHIUHBI TeTepO3UroT-
HBIE TI0 IAHHBIM FeHaM SIBIISIIOTCS] «HOCUTEIbHUIIAMU» U TIepeatoT 00Je3Hb
HIOTOMCTBY.

PP 2 XWXV x 3 X"Y° PP 2 X"X" x & XWY?
KpacHEIE Oerbre Oernpre KpacHbIe
Favers @ XV n dXY Y° | Famerm @ X u XV Y°
F @ XWX 3 XMy° F @ XWX g X"y?
KpaCHbIC KpacCHBbIC KpaCHbIC Oeble
PP @ XWX"x & X™MY? PP © XWX 3 X"y?
KpacHbIe KpacHbIe KpacHbIe Gernble

Tamers: @ XV X" u d XY Y? | Tamerst @ XV X"u d XY Y°

F, © XWXW xWxv F O XWXW o XX
KpacCHBIE Y2 kpacHble Y2 Oenble
3 xXMY? XMy XY xMY?
Y2 kpacuble 74 Gerble Y5 kpacueie Y5 Genble

Pacmennenue B F, coctaBut:
nomnony 1:1 monpusnaky 3 : 1 | nmomnony 1:1 momnpusnaky 1 : 1

YcraHoBIeHO, 4TO Y — XpOMOCOMBI HE BCET/1a TeHETUIECKH MHEPTHBI
U UMEIOT T€HBI, OTCYTCTBYOIINE B X — Xpomocome. [Ipu3Haku nerepMuHu-
pyeMble TaKMUMH I'€HaMH Ha3bIBAIOTCS 20IAHOPUYECKUMU W HACICIYIOTCS
WCKITFOUATEIHHO 10 MYKCKOW JIMHUH, HAIPUMEP y YeJIOBEKa ATO HUXTHO3
(BOJIOCATOCTH MOYEK YINEH), a Tak e TeHbl KOHTPOJIHMPYIOIIUE pa3Mep 3y-
00B, pa3BUTHE KOKHOH TIEPETIOHKH MEXKTy MaIbIllaMy HOT U JIp.

3agaun

1. Y npozoduiasl peneccMBHBINA TeH W, 00ycaaBanBaeT 0eJyl0 OKpPacKy
rjas, JoOKaJm30BaH B X-xpomocome. JlomuHaHTHBIH ren W qeTepMuHUpY-
€T KPacHYI0 okpacKy riia3. OT cKpeluBaHus 0eJIorJia3bIX cCaMoOK ¢ Kpac-
HOIJIA3bIMM CAMUAMM NOJIy4YuJu B F; - 20 myx, a B F;, - 48 myx.

1. OnpenenuTe TEHOTHIT UCXOAHBIX POTUTEILCKUX (hopM

2. CxonbKo MyX B F, OyayT Genorina3biMu

3. Cxonbko camoB B F, OyayT KpacHOTIa3pIMU

4. CKOJIbKO JKEHCKHX U MY»KCKHX 0cobelt oxumaercs B F,
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2. Y Komiek peneccUBHBIH I'eH 6, 00yC/1aBINBAIOIIMI YEPHYI0 OKPACKY
LIEPCTH, JIOKAJIU30BaH B X-xpomocoMe. JIOMMHAHTHBIA reH B nerepmu-
HUPYET PbLKYI0 OKPAacKy, a FeTepo3urorbl HMeWT MecTpylo (iepenaxo-
BYI0) OKpacky. OT cnapuBaHusi YePHOT0 KOTA ¢ MeCTPHIMH KOIIKAMH 10~
Jyanin 12 koToT.

1. OnpenenuTe TCHOTHIT POIUTEIHCKUX GopM

2. CKOJBKO B TAKOM CKPEIIMBAHUH OYJET MOJIYYEHO KOTOB?

3. CKOJIBKO B TAKOM CKPEHIUBAHUH MOXKET OBITh YEPHBIX KOTST?

4. CKOJBKO B TAKOM CKPEIIMBAHUU MOXKET OBITH KOMIECK?

3. Y xMeJis 0TME4E€HO XPOMOCOMHOe HacJieloBaHMe 10J1a, IPH rerepora-
METHOCTH MY:KCKHUX (popM. I'eH, qJeTepMuUHMPYHOIIHH (POPMY JTHCTHEB,
HaxoauTcsi B X-xpomocome. JloMuHaHTHBIN reH D ofyciaaBimBaer pas-
BHTHE OKPYIJIBIX JIICThEB, 2 PelleCCHBHBIN U MPOJI0/IroBaThIX JHCTHEB.
PacTenne ¢ mpogoJroBaTbIMu JUCTHAMH ONbLISIIN NBLIbIONH pacTeHust
¢ OKPYIJIBbIMH JUCTBsIMU. B F; moryunim 18, a B F;, - 124 pacrenus.

1. Ompenenute TEHOTHUIT POAUTENHCKUX (HOPM

2. OrpenenuTe TEHOTHI, TION U JEHOTHUTT pacTeHUH F;

3. MoxHo nu B F; BEIOPaKOBBIBATh MY>KCKHE PACTEHUS 10 HACTYIUICHHUS
TeHePaTHUBHOM (ha3bl?

4. CKONBKO XEHCKHX PACTEHHI MOXKHO 0XUJATh B Fp?

5. CKOJIBKO MYKCKHX pPacTEHHH MOXKHO OXHAaTh B F,?

4. Y BHHOIpaja rereporaMeTHbl My:KCKHe ()OpMBbI, a2 TeHbl AeTepPMHU-
HUPYIOUIUE pa3BUTHE MeKI0Y3/Uil, HaxoauTca B X-xpomocome. Jlomu-
HAHTHBIN TeH K ompeneisieT pa3BuTHe NJIHHHBIX MEXKIOY3JIHid, a pe-
IECCUBHBIN I'eH K - KOPOTKUX. PacTeHusi, uMeriue KOPOTKHE MEXK0-
y3JIHs1, ONbLUISAJIM NMBLUIBIOH PacTeHHs ¢ AJUHHBIMH MeEXI0y3ausiMu. B
F; moayumnau 32, a B F;, - 160 pacTennii.

1. Onpenenure reHOTHUIT POTUTEILCKUX (hopm

2. Onpenenute reHOTHII, 01 1 (PeHOTHUIT pacTeHui Fy

3. KakoBa BeposSITHOCTh TOSIBIICHUSI PACTEHUI ¢ KOPOTKUMH MEXKI0Y3IHU-
samu B F,?

4. CKOJIBKO )XEHCKHX (OPM MOXKHO OXKHUJaTh B F,?

5. Y genoBeka ren H siokann3oBaH B X-xpomocome. Ero peneccuBHas
ajuienb h nerepmuHupyer oany u3 ¢opm remodpuauu. 310poBasi KeH-
IIMHA, 0Tell, KOTOPO# ObL1 00J1eH reModuinei, BhIILIA 3aMY3K 32 310pO-
BOI'0 MYKYHHY. Y HUX ObL10 8 neTeid.

1. Onpenenute TeHOTHUIT POAUTEILCKUX (HOPM

2. CKOJIBKO JIeTel B 3TOM CEMbE MOT'YT OBITh 3I0POBBI?

3. CkoiibKo OYJET BCETO AEBOUCK M CKOJILKO OYIYT HOCUTCIIbHULIAMU?

4. KakoBa BEpOSITHOCTb POXKACHUS 3I0POBBIX MaJIbUHUKOB.
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IMosicHeHus1 K pelIeHNI0 32124
s mpumepa pazdoepeM pelleHre 3a1auu 3.
1. anuurem cxeMy CKpelMBaHHs COTJIACHO YCIOBHAM 3a1auu:
PP @ X'X? x 4 X°Y°
MarepuHckyto popMy 0003HAUMIH X¢ Xd, TaK KaK B YCJIOBUU CKa3aHO, PACTEHUE
C IIPOJIOJITOBATHIMH JIUCTBSIMU. OTLOBCKYIO (opMy (OIBUINTENB) 0003HAYMIN XP
YO, TaK KaK paCTCHUEC C OKPYIJIbIMHU JIUCTbSIMU, B Y'XpOMOCOMe HECOACPIKUTCA T'CH
(l)OpMI)I JIMCTBCB MMOTOMY UHJCKC 6yaeT HOJIb.
2. OnpezensieM NMpoAyLHUpYEeMble TUIHI (copTa) raMeT. MaTepuHckoe
pacTeHue gaeT OJMH TUI FaMeT a OTLIOBCKOE /1B ‘
3. OmpegnensieM TEHOTUN, TNONX W (PEHOTUN THOPUIOB MEPBOTO
MOKOJICHUSI, 00bE/ICHUB TaMEThI POJUTENBCKHX (HOPM:
XPX?  sxkenckast opMa ¢ OKPYTIIBIMH THCTBAMHE
XUY°  mysxckas popMa ¢ MPOIONTOBATEIMH JIHCTHSIMHU
4. JIns momy4eHus BTOPOTO IMOKOJICHHs HEOOXOJMMO MPOBECTH CaMO-
ombuieHre THOpUIOB F; CxeMa ckpemyBaHuid OyIeT BBITIISIETh TaK.
PP ¢ X°x% X g X%°
5. OnpenensieM TPOAYIUPYEMBIS-THUITEI (COpTa) TaMeT. MaTeprHCKOR
pacTeHue AaeT ABa TUIA TaMET @ 1 OTLIOBCKOE TOXKE J[BA

6. Ucnonp3ys pewetky [InHHETA, ONIpeeM reHOTUI HoToMcTBa F)

0 x4 Y©
XP XP x¢ XPy©°
X X3 X? X3Y©°

7. OnpenesnsieM (GEHOTHUII U 11OJ TOTOMCTBA F5:

14 XP X sxenckast popMa ¢ OKpYTIIBIME JTHCTBIMH

14 X X9 sxenckast popMa ¢ poI0ITrOBaTHIMHI THCTHAME
Ve XP YO Mysxckas GopMa ¢ OKPYTIIBIMI THCTBAME

v, X4 Y° MYyJKCKasi popMa ¢ PO I0JTrOBaTEIMU JINCTHIMU

OtBeTbI HA BONPOCHI 321a4H:

a) @ X'X'u 3 XPYC;

6) 2 XPX% senckue GopMBI ¢ OKPYTIBIME THCThAMH 1 Y2 XTY©
MY>KCKHE (DOPMBI C ITPOIOIATOBATHIMHU JIUCTHSIMU;

B) [, C POJIOJITOBATBIMU JIUCTBSIMH OYJTIyT TOJIBKO MYXKCKUE PACTCHUS;

r) 62.
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IIpakTnyeckoe 3ansaTHE 92

HACJIEAJOBAHUE ITPU3HAKOB ITPU CIEIIVIEHUN TEHOB

Heap 3anaTUsS. O3HAKOMUTCS C SBJICHUSMH CLETJICHHOIO HAcleno-
BaHUS TEHOB M KPOCCHHTOBEpa.

3aganme. U3yuyuTh OCOOCHHOCTH HAacJeJOBaHUS NPU3HAKOB INPH
cLenjeHny reHoB. Pemenne 3agay.

Marepuansl A 3aHATHIl. CXeMBI, pUCYHKH. THUTIOBBIE 33/1a4H.

Jlutepatypa

1-C.138-148;9-C.52-70; 11-C. 173-209; 14 - C. 35 -37.

Iosichenune k 3apanmio. OtkpbiToe [. MenzaeneM He3aBUCHMOE
HacJeJ0BaHWe TPU3HAKOB BO3MOXKHO TOJBKO B TOM Cily4yae, €CIH TEeHBI
JIOKAJIM30BaHbI B Pa3HBIX XpoMocoMax. YUCIIO map XpOMOCOM JUI KaKIOro
OMONIOTMYECKOTO BHAA OTHOCHUTEIBHO Majo W TOCTOSHHO, a YHCIIO
NPU3HAKOB U CBOMCTB OPraHU3MOB, KOHTPOIUPYEMBIX TeHAMH OTHOCHUTEIBHO
Benuko. COOTBETCTBEHHO B OAHOW XPOMOCOME JIOKaJM30BaHO OOJbIIOE
YHCIIO TEHOB, HAIIPUMEp Y Apo30(puiisl n3BecTHO 0K0JI0 7000 reHOB KOTOpbIE
pacliojOKEeHHbl  JIMIIL B 4YeThlpex mapax xpomocom. CoriacHo

e

rnanKwe bIC raagxKuae
LT \(CS) (cs) 1032 (cs) (cs) 40251 éCs) (cs) 149 (cS)(cs) 1521 gmcno

Hexpowos{pu 96,‘%‘” Kpomm:pu 3,6%

Puc. 23. HenomnHoe crierienne y KyKypys3bl.
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LUTOJIOTUYECKOMY MeEXaHM3My MeHO3a T'€HBl paclloJOKEHHbIE B OJHOM
XpoMocoMe, OyIyT HacIeI0BaThCSl COBMECTHO (CIIETIIEHHO).

BrepBrle siBIEeHHE CLEIUIEHHOTO HAcjeJOBaHUS OBUIO OTKPHITO B
1906 r. V. berconom u P. [IluHHeTOM, OJTHAKO MPUPOAY NAHHOTO SIBICHUS
Besicain B 1910 r. T.Mopran u ero corpymuuku K. bpumkect u A.
CrepreBant. OHHM czaenany BbIBOA, YTO TEHBI PACIIOJIOKCHHbIE B OZHOM
XpOMOCOME TPEACTABISIOT CO00H Tpyny crerieHus. JJaHHbI BBIBOI ObLT
chopMynmupoBaH B OJHO W3 TIOJNIOKEHHH XPOMOCOMHOH Teopuu
HACJICICTBEHHOCTH. [ eHbl, pacnonodicennvie 8 0OHOU nape 20MON02UYHBIX
XPOMOCOM, HACTIEOVIOMCA YeNlol 2pynnoll, 06paszys 00Hy epYNnYy CYenieHus.
'pynn cuemnenus B OpraHu3Me CTOJIBKO, CKOJIBKO XpOMOCOM B
rarontHoM Habope. Hampumep, y kykypy3sr 2n=20, TPy CUETUICHUS Y
Hee - 10 (n=10), y ropoxa 2n=14, rpynn cuemwienus - 7 u T.1. Cremyer
0c000 OTMETHTh, YTO TEHBl OJHOW TPYNNBI CHEIUICHUS HACIEAYIOTCS
HE3aBUCHUMO OT JPYroi, 4TO BHOCUT CYIIECTBEHHBIC OTPAaHUUCHHS B TPETHM
3aKk0H MeHnnens

CymiecTByeT pa3iuyiHasi CTETIeHb CLEIJICHUSI MEKAY [eHAMH OJJHOW M
TOM >Ke TPYIIBL. BBIIETSIOT clydan MOJIHOT0 CIEIUICHNUS, KOT/Ia TeHbI BCET/1a
WJIY TIOYTH BCET/Ia HACJIEAYIOTCSI COBMECTHO U HENOJIHOI0 CLCIUICHHS, KOraa
COBMECTHO HACIIEIyIOTCS JIMIIb 9acTb TeHOB. [loJHOE cIreruieHne TeHOB B
npupojie Betpeuaercst peaxo OHO OTMEUEHO y CaMOK TYTOBOTO HIETIKOMPSIA,
y CaMIIOB MYIIKH-IPO30(MIIbI, KOT/Ia T€TepO3UTOThl JAl0T BCEro JIMIIb /1B
THUMA ramMeT. Y OOJBIIMHCTBA BUOB PACTCHUH U )KUBOTHBIX CLICTUICHHE TCHOB
HETIOJIHOE.

B 3aBHCHMOCTH OT CTENIEHH CLEIJICHUs CYLIECTBYET U PA3IMYHbIA Xa-
paKTep paciieruieHus THOpUIOB B MMOTOMCTBE. B ciydasx mosmHoro creruie-
HUS [IPU MEH03¢e MOJIMTUOpUAHbIC (IU-, TPH-, TETPa — U T.JI.) 0COOU 00pa3yoT
TOJIBKO JIBA THTIA TaMeT, Kak MOHOTHOpUIHbIe. COOTBETCTBEHHO pacCIIernie-
HHE TIPH TIOJIHOM CLEIUIEHMH HE3aBHCHMO OT KOJMYECTBA aHAIU3UPYEMBIX
TeHOB COOTBETCTBYET MOHOTHOpHIHOMY, Tak B F, mpm momuruOpuaHbIX
CKpPEIIMBaHUAX 00pa3yeTcsl TOJbKO JiBa (PEHOTHITMUECKHX Kilacca B COOTHO-
menud 3 : 1 v Tpu reHoTHNIMYECKUX B cooTHOmeHnn 1 : 2 © 1. B pesynbrare
aHAJIM3UPYIOLIETO CKpemuBanus HaOmogaercs pacumemteHue 1 : 1. Coor-
BETCTBEHHO BCE CIIETICHHBIE TeHbI HACIIEIYIOTCS B IIOTOMCTBE KakK OJ{Ha Mapa
QJIEIbHBIX TEHOB.

[Ipy HETOTHOM CLETJICHUH CKPEIIMBAHUY TTOJUTHOPUAHBIA OPraHu3M
B Melio3e 00pa3yeT CTOJIBKO TUIIOB raMeT, Kak U IPH HE3aBUCUMOM HacJjez0-
BaHUU, HAIIpUMEP TUTHOpUA - YEThIPE TUIA FAMET, TPUTUOPUI — BOCEMb, HO
M3MEHSIETCSl X COOTHOLIeHHe. Tak npu AUTHOPUIHOM CKpeIluBaHuH B F; B
CJIy4asx HEIMOJHOTO CLEIICHHUs paclielieHue o (eHOTUIMIECKUM U T'€HO-
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THUMWYECKHM KJIaccaM COOTBETCTBYET HE3aBHCHMOMY HACIEIOBAaHHIO, HO
HapyIIaeTcsi COOTHOIIeHNe kiaccoB. Kak BuamM u3 puc. 23, B pe3ynbrare
AHAJM3UPYIOLIETO CKpEIMBaHus 00pa30BajoCh YeThIpe (PEHOTHITMUECKHX
KJjacca, KaKk IpH HE3aBHCMMOM HACIIEOBaHHU, HO IMPEIONIaraeMoro pac-
merienus B cootHomennu 1 1 1 1 1 :1 e obnapysxeHo. [Ipu aTom BBIAETS-
I0TCS 1Ba TipeoOmagaronux kiacca (96,4%), moTOMCTBO KOTOPBIX ITOXOXKE Ha
poaMTenei, Tae ClelieHne TeHOB He MpeTepIeno KpoccuHrosepa. J(Ba apy-
TUX Kiacca oOpa3oBaiy moToMcTBO (3,6%) Hermoxoxkee Ha POIUTENEN C HO-
BOW KOMOUMHaIMel reHoB U npu3HakoB. CieayeT OTMETHTh, YTO A0S Kpoc-
COBEpHBIX ocoOeii He mpesbimaetT 50 %, Tak Kak MpU O4eHb OONBIINX pac-
CTOAHUAX CJICICTBUU HBOﬁHLIX KPOCCHHI'OBEPOB YacCTb pCKOM6I/IHaHTHI)IX
0co0ei 0CTaeTcsl HEYYTEHHOM, a K TOMY K€ CJIOXKHO CYIUTh UMEEM JIH JIEJI0
CO CLCIUVICHHBIMHA HUJIM HE3aBUCHUMBIM HACJI€JOBAHUCM.

Ecnu B ciyyasix He3aBUCHMOTO HAcJIe[OBaHUS HOBBIE COUCTAHHMS MIPH-
3HAKOB 00pa3ylOTCs BCIEACTBUE CIyYallHOTO PACXOXAEHMS LIENBIX XPOMO-
coM B aHacdaze | Meiio3a, TO MpH CLIENIIEHHOM HaCJIeIOBAaHUU HOBBIE KOMOU-
HAIMW 3TO Pe3y/ibTaT OOMEHa OTJIENIbHBIX YYACTKOB XPOMOCOM B mipodase |
Meitoza. CriegoBaTenbHO, IPUYMHOMN HapyIIEHHUs CLETUIEHHs TeHOB B TpYIIIIE,
a COOTBETCTBEHHO MOSIBJICHUS] HOBBIX COYETAHUH MPU3HAKOB B IIOTOMCTBE
ABJISICTCA KPOCCHUHTOBEDP. I'ameTbI 1 0COOM ¢ HOBBLIMHM COYETAHHUSIMHA IpU3Ha-
KOB, TOSIBUBIIMMHUCSI B pe3yJibTaTeé KPOCCHHTOBEPa, HA3bIBAIOT KPOCCOBEP-
HbIMH, 2 HE NIPETEPIIEBIINE N3MECHEHNSI HEKPOCCOBEPHBIMM.

KonmnuecTBo 00pa3oBaBIIMXCSI KPOCCOBEPHBIX 0COOEH XapaKkTepusyeT
«CHITy CUETIJICHUsD» TEHOB, T.€. OTHOCUTEIBHOE PACCTOSIHUE MEXK]Ty TeHAMH B
XpoMocoMe. 3a YCTIOBHYIO €JUHHILY CLEIUICHHS WM PACCTOSHHUS MEXIy Te-
Hamu npuHAT 1 % KpoccuHrosepa (4actotel pekomOuHauuu). B uects T.
Moprana 3ta enuHMIA ObUTa HA3BaHA MOPTraHUI0M MY CAHTUMOPTaHU/ 0
(cM), u oHa ompenenser mMacmrTad TeHETHYECKOH KapThl. BemmumHa kpoc-
CHHTOBEpa HM3MepseTCs OTHOLIEHHEM dYHciia KpoccoBepHbIx ocobeir (N) B
MOTOMCTBE aHAJIHM3UPYIOIIET0 CKPEIMBaHus K 00miemMy ducity ocobeir (M),
npunsaTomy 3a 100% u paccuuthiBaeTcst o Gpopmyoie:

x=ﬁ*100
M

[pu pemreHnu 3a/1a4 Ha CIETUIEHHOE HACJIeJ0BaHHE 0CO00e BHUMAaHHE
CJIEIYeT YIIeNATh MPpaBIIaM 3allMCcH TeHHBIX opMyll. B ciydae crerieHHoro
HacJIeJIOBaHUS TEHOTHUIT TeTEPO3UTOTHON M TOMO3UTOTHOM 0COOM 3aIichiBa-
0T CJICIYIOIIAM 00pa3oM:

AB Ab ab
AB Ab ab
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COOTBETCTBEHHO Yy 3THUX T'CHOTHUIIOB OYAyT OOpa30BBIBATHCS CIICIY-
FOIII€ TUIIBI TaMET.
AB Ab ab
Jnst 0603HaUeHHsI CLETJICHHOTO HacjeoBaHMs (HaXO0XKICHUS T'€HOB B OJI-
HOM XpOMOCOME) NOJ] UX JJATUHCKUMU CHUMBOJIAMU NPUHSTO CTaBUTh HEMPEPHIBHYIO
TOPHU30HTAIBHYIO YEPTY.

3agaum

1. Y mmeHnupbl B 01HOH XpPOMOCOMe JIOKAJIM30BAHBI FeHbl KAPJIHKOBO-
cTu pacrenuii D u Ge3uryasHocTu JuctseB 102, koTopbie HacAeAyIOT-
¢ cuemeHo. CKpeluBajM KapJMKOBOe 0e3/IUIyJIbHOe pacTeHue ¢
BBICOKOPOCJIBIMH PACTEHMAMHU, UMEWINUMHU Juryisl. B F; nomxyunin
18 pacrenmii, KOoTOpbIe ObLTM KAPJMKOBBIMM M UMeJH Juryiasl. B F,
MOJIy4YMJIM 56 pacTeHHid.

1. CxonbKO pa3HBIX TUTIOB TaMET MOXKET 00pa3oBarth pactenue F;?

2. CKOJIbKO Pa3HbIX T€HOTHIIOB MOXKET OBITh B F,?

3. CKoIbKO pa3HBIX (EHOTHUITOB MOXKeET OBITH B F,?

4. CkonbKko pacteHmid F, MOTIIN OBITh KapJIMKOBBIMU C JIATYJIAMH?

5. CKOJIBKO TPYII CUEIUICHHUSI MOXKET OBITh Y TIIICHHUIIBI?

2. Y KyKypy3bl reHbl, 00ycjJaBiuBawuue (pepTUILHOCTh NbLIbLUBI U
MATOBYI0 TOBEPXHOCTH JUCThEB, JOKAJM30BAHbI B OJHOH XpOMOCOME.
HopmanbHas ¢epTuibHocTh F sBAsIeTCS TOMUHAHTHON M0 OTHONIEHHIO
K NMOHMKeHHOii f, a MaToBasi noBepxHOCTh J1McTa G IOMHHAHTHA MO OT-
HONIEHUI0 K TJsHUeBo#i J. IIpy ckpelMBaHMM TOMO3MIOTHOTO pacTe-
HUSI, HIMEIONIEro MOHMKEHHYI0 ()epPTHIBHOCTL U MATOBBIE JINCTBS C T0-
MO3UTOTHBIM PacTeHHEM, Y KOTOPoro ¢GepTuwiibHOCTH OblIa HOPMAJb-
HO¥, a JIUCThA INIAHLEBbIE, NOTYy4Yusu B F; - 40, a B F, - 180 pacrenmii.

1. Onpenenure renotun u GpeHoTHI pacreHuit F;?

2. CKOJBKO Pa3HBIX TEHOTHIIOB M ()EHOTUIIOB MOKET OBITh B F,?

3. CKOJBKO pa3HBIX ()EHOTUTIOB MOXKET OBITh B F,?

4. CxonbKo pactenuit F, mMeTh 00a JOMUHAHTHBIX MPU3HAaKa?

5. CKOJBKO TPYIII CUEIUICHUSI MOKET OBITh Y KYKYPY3bl?

3. Y KyKypy3bl IOMHHAHTHBIE T€HbI, KOHTPOJIMPYIOIHE OKPAIIEHHBIH
suaocnepm C M riaaakuii ajelipoH S ceMeHH, JOKAIU30BAHBI B OJHOMH
XpoMocoMe Ha paccTosiHun 3,6 mopranuabl. [Ipu ckpenuBaHuM JTAHAT
KYKYPY3bI ¢ OKpallleHHBIM IHI0CTIEPMOM M [JIAJKUM aJIeiipOHOM C JIU-
HHUeH, Y KOTOPOii ObLI HeOKpalIeHHBbI YHIOCTIEPM M MOPUIHHUCTBII
ajeiipoH, 0bL10 mosydeHo 180 pacrtenuii ¢ F;. OT ckpelmiMBaHUsI UX C
JIMHUe-aHATU3aTOPOM (TOMO3MIOTHOM MO penecCUHBHbIM NMPU3HAKAM)
B Fa moayuniau 800 pacrenuii.
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1. Ckonbko pactenuii F; nmenn oba mpr3HaKa B peLieCCHBHOM COCTOSTHUH?
2. KakoBa BepoSTHOCTh 00pa30BaHUs PACTCHUSIMU F1 KpOCOBEPHBIX rameT?
3. Ckonbko (heHoTHNIOB OXkupaaercs B Fa?

4. Ckonbko pacteHuit F, uMeTs 00a JOMHUHAHTHBIX PU3HAKA?

4. Y Kkykypy3bl 1OMUHAHTHbIE TeHbl, KOHTPOJUPYIOIIHE OKPalIeHHBIN
pocnepM C W TJIAAKHA aleiipoH S ceMeHH, JIOKAIM30BAHbLI B OJHOM
xpomocome. IIpu onbLIEHMHM JMIeTEPO3UIOTHHIX PACTeHHil, UMEIOIIMX
OKpAallleHHbIH U I1aaKuii 3ugocnepm cemeru (CCSS) NbLIbIOH pacTeHUi
JIMHAY aHAJIU3aTOPAa, HMEIONINX HEOKPAIIEHHbIH U MOPIIUHUCTBI YHIO-
cnepm (CCSS), mosrydeHo B F, cemsin: 599 ¢ okpallleHHBIM M IJIATKHAM 3H-
aocrnepmMoM, 626 - ¢ HeOKpalleHHBIM MOPIIHHHMCTBIM, 141 - ¢ okpaieH-
HBIM MOPIIUHHUCTBIM 137 - ¢ HeOKpameHHBIM 1aakuM. Onpenesaure:

1. KonuecTBO 00pa3yeMbIX THIIOB TaMeT MaTEPHHCKUMH PACTCHUSIMH

2. KonmaecTBo (heHOTUIHMYECKHX KIIACCOB B F,

3. XapakTep pacmierienus 1o pernoruny B F,

4. Konn4ecTBo KpOCOBEpHBIX pacTeHui B F,

5. Tun Haceq0BaHKS PU3HAKOB (CIIETUICHHOE MM HE3aBHCHUMOR)

6. OTHOCHTENFHOE PACcCTOSTHUE MEXKTy TeHAMH B XPOMOCOME

IlosicHeHus1 K peLICHUIO 3aa4
s mpumepa pazdepeM peleHue 3a1auu 4.
1. 3anuieM 1aHHBIE 3aJa4K B BUJE CXEMbI CKPEIIMBaHU:
PP 2 CSX d cs
CS CS
B Z[aHHOﬁ 3a/1a4uC HCIIOJb30BaAJIM IIpaBUJida 3allMCH TCHHBIX (I)OpMy.]'I Kak IIpu

CIHCIVICHHOM HacCJI€JOBaHUN

2. Y4auThIBasi, YTO B YCIOBHH 33/1a4M yKa3aH (DEHOTHUN 0Opa3oBaBIIIe-
rocst B F, moToMcTBa, MpoaHAM3UpyeM XapakTep pPacUICIUICHUS] U ceIaeM
BBIBOJIBL:

a) OOmee KomMyecTBO 0Opa30BaBIIMXCSl pacTeHui Oyner paBHo 1503
(599 + 626 + 141 + 137);

0) KOJIMYECTBO HEKPOCOBEPHBIX PACTCHUH (TIOXOKHUX HA POAUTEIBCKUE
¢dhopmpr) 1225 (599 + 626), a ux gons B motoMcTBe coctaBuTt 81,5 %;

B) KOJIMYECTBO KPOCOBEPHBIX pAaCTEHUH (HETTOX0XKUX Ha POJIUTEIBCKUE
dopmer) 278 (141 + 137), a ux goinst B HIOTOMCTBE cocTaBuT 18,5 %;

CrenoBartesibHO B JaHHOM CKPELIMBaHUH 00pa30Baloch KakK MpU He3a-
BHUCHMOM HAaCJICAOBAHUM YeTbIpe (PCHOTUNMUYECKUX Ki1acca B COOTHOLICHUH
4,6 : 48 : 1,1 : 1,0. Takoe paciieruieHHe XapaKTEPHO I CICTICHHOTO
HacJe0BaHus, KOTAa TeHbl paclojoKeHbl B OJHOH XpOMOCOME Ha OIpese-
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JICHHOM PACCTOSIHUM U JUTETEPO3UTOTHl 00pa3yloT He J[Ba THIIA TaMeET, a de-
TBHIpE, HO B pa3HOM cooTHorreHun (81,5 % ramer OyayT HEKpOCOBEPHBIMH, a
18,5% xpoccoBepHbIME). Mcnonb3ys gopmyiry pacyera BeTHYHHBI KPOCCHH-
roeepa (cM. cTp. ), IOACTaBUB B HEE JaHHBIEC 33Ja4ll MOXKHO BBIYHCIIHTD
nanHoe paccrosiHue (X =278 /1503 * 100 = 18,5 ¢cM), T.e reHsl Kykypy3sl C
U S, pacIoIoKeHbI B OIHOM XpOMOCOME Ha paccTosiHuu 18,5 cM.

OTBeTbI Ha BONPOCHI 33/1a4H:

a) 4eThIPe, HO B PA3HOM COOTHOIICHUH
0) ueTsIpe

B)46:48:11:10

r) 278

) CLICTUICHHOE

e) 18,5 cM.

IIpakTnyeckoe 3ansaTue 96

METOAUKA COCTABJIEHUA TEHETHYECKHUX KAPT XPOMOCOM

Hean 3anaTus. OCBOUTH METO/I COCTaBJICHUS TeHETUICCKUX KapT.

3apanmne. CoCTaBUTh T€HETHUUECKYIO KAPTY Y4acTKa XpPOMOCOMBI 10
pe3yapTaTaM ruOpHUI0IOTHIECKOrO aHaATN3a.

Martepuassbl 14 3aHaTuii. /lanasie THOPUIOIOTHYECKOTO aHAIN3A.
Tumnoseie 3aa4u.

Jlutepartypa

1-C. 148-157; 10 - C. 124 -134; 11-C. 180-184.

IosicHeHue K 3amaHuIo. biarogaps SBIEHHIO KPOCCHHTOBEpa T'eHe-
THKH TIOJyYHJIA BO3MOXKHOCTB MCCIIEIOBATh MOPSAIOK PACIIONOXKEHNS TEHOB B
XpOMOCOMax U CTPOMUTb T'€HETHYECKHE KapThl. [ enemuyeckou Kapmou xpo-
MOCOM HA3bIBACMCS CXeMAMU4ecKoe u300pajicenue OMHOCUMENbHO20 NO-
JIOJICEHUSL 2€HO8, HAXOO0AWUXCS 8 OOHOU 2pynne cyenaenus. PaccrosiHue Mex-
Jly TEHaMH B T€HETUYECKOH KapTe XpPOMOCOMBI OMNPEAEISIIOT B NPOLEHTaX
KPOCCHUHI'OBEpa, €AMHHULAX PEKOMOMHAUMK (MM CaHTUMOPraHWIax), KOTO-
pble ONPEIENAIOT COTIACHO JTaHHBIM THOPUIOTOTHYECKOT0 aHAJIN3a, B 4acT-
HOCTH, aHAJIM3UPYIOLIETO CKpPEeIIUBAHUS. [Ipunyun nocmpoenus cenemuue-
CKUX Kapm TIPOCT. B ero ocCHOBE JIEKUT MOJIOKEHUE O TOM, UYTO €CIIU KpOC-
CHHIOBEP MEXXIY I'€HaMU NPOUCXOAUT PEAKO, TO CUJla CLEIUICHUs Ooblas,
€CIIM 4acTo - cleluieHue ciaboe. J[aHHBIH NPUHIMI IOATBEPXKIAET 3aKOH
JIMHEHHOT'0 pacToioKeHHs TeHoB B XxpomocoMe T. Moprana.
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ITo wacToTe KpoccHHrOBepa (CHJe CICIUICHHS) CYAT O PACCTOSHUU
MEXJy TeHaMU, OJJHAKO ONPEENUTh MOPSIOK PACIIOIIOKEHHS T'eHOB B XPO-
MOCOME MOYKHO, TOJIbKO M3YYHB B3aMMOOTHOIIICHUS MHHUMYM MEXIY Tpe-
Ms reHaMHu. Ha OCHOBaHMM TakuX 3KCIEPUMEHTOB B HACTOSIICE BPEeMsl st
MHOTHX OPIaHU3MOB COCTABIICHBI T€HETHYECKHE KapThl XpoMocoM. Haubo-
nee ToApoOHbIE KapThl M3BECTHBI JUIS JAPO30QHIIBI, TYIIHCTOTO TOPOIIKA,
KYKYPY3bl, MBIIIH, KPOJIKMKA, KypHUIlbl, HeWpocopsl U Ap. Kapty xpomocom
110 BCEH ee JUIMHE CTPOST MOCTEIEHHO, CKJIaAbIBas JaHHBIE O YaCTOTE Mepe-
Kpecta MEXIY JBYMS MOCIEIOBATEILHO PACIONIOKEHHBIME Haubolee
OJIM3KUMH reHamu. B pesysbTaTre TeHeTHYecKasl JUIMHA KapThl XPOMOCOM
MOKET JoX0IuTh 10 100 1 Oosee eqUHULI.

MMocsenoBaTeILHOCTH JeiiCTBUIA PU COCTABJIEHHH T€HETHYECKHX
KapT XpOMOCOM.

1. CkpeumBaeM, TOMO3UTOTHBIE OCOOU C aJbTEPHATUBHBIMU IPU3HA-
KaMH I'€Hbl, KOTOPBIX HAaXOSTCSI B OIHOM IPYIIIe CUETUICHHUS IS IOy YEeHUS
TeTEePO3UTOTHBIX THOPH/IOB IIEPBOTO TIOKOJICHUS;

2. JlureTepo3uroTHbIe THOPUIIBI CKPEIIMBAIOT C JIMHUEH aHaIu3aTo-
POM, MMEIOIIEH JaHHBIE T'€Hbl B PELECCMBHOM TI'OMO3UTOTHOM COCTOSIHUH
(IpUMEHSIOT TPUTHOPUAHBIE CKPEUIMBAHMS B CIydasx HEOOXOAUMOCTH 00-
Hapy>KEHHSI IBOWHBIX KPOCCHHTOBEPOB);

3. Cpeay mOTOMCTBA aHAIM3UPYIOLIETO CKPEIIMBAHUS YCTaHABIMBACM
KOJIMYECTBO KPOCCOBEPHBIX M HEKPOCCOBEPHBIX 0COOEH;

4. Ucnonp3ys GhopMyiy pacueTra «CHIbl CIeIUIeHUs» TeHoB (cTp. 70) u
JaHHBIE KOJIMYECTBAa KPOCCOBEPHBIX M HEKPOCCOBEPHBIX 0COOEH onpeessieM
OTHOCHUTENIBHOE PACCTOSHUE MEXIY aHAIU3HPYEMbIMU JIOKyCaMH B TIpyIIIE
CIICTUICHHST;

5. Ha mpsiMo¥i TMHMU COTJIACHO BBIOPaHHOTO MacilTaba MOCIeIoBa-
TEJIBHO pacIiojaraéM HCCIIeIOBaHHbIE TeHBI C COOMIOEHINEM OTHOCUTEIBHBIX
PacCTOSIHUI MEXIy HHMH. 32 HAyallo XPOMOCOMBI YCJIIOBHO TNPHHUMAEM
OJIVIH W3 JIOKYCOB.

Tpumeuanue: Jlns onpeneneHus] TOpsIKAa PACIONOKEHHUS! TPEX TI'€HOB
HE0OXOAMMO WMMETh JaHHBIC aHAIM3UPYIOUIMX CKPELIMBAHUM TpEX AWTHOPUIOB
WJTH OJTHOTO TPHIHOpHIa.

B kauecTBe npuMepa OnpeneuM pacCTOsSHUE MEXKIy TPeMsl TeHaMu U
MOCTPOUM JIJISl HUX TeHETHYECKyIo KapTy B |X rpynme creruieHus KyKypys3bl,
I7ie JOKaJIM30BaHbl I'€Hbl, KOHTPOJIUPYIOIIUE Pa3BUTHE CIICAYIOLUIUX IPU3HA-
koB: C — OKpaIlleHHBIH aneipoHoBBIi citoii B 3epHOBKE (O), C — HEOKpalIeH-
HbIi aneiipod (H); S — rmagkue cemena (I), S — MopimHHCTEIE ceMeHa (M),
W - kpaxmanmcteiii smoctepM (K), W - BockoBUIHEIH dHI0CTIEpM (B).
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B pesynbraTe aHATM3MPYIOMUX CKPEIIMBaHUN TpeX AUTrHOpuaoB F; ¢
JUHUSMH aHATN3aTOPaMU TTOTyYeHBI CIIeTyOIIHe Pe3ynbTaThl (Tadm. 9).

Tabmuma 9
Pe3ynbTaThl aHATM3UPYIOUINX CKPEHIMBAHUHN Y KYKYPY3bI
Fi JIMHHUSI-AHAJIH3aTOP F.
KOJIMYECTBO
reHotun | (eHoTWn | TreHoTuNn | (eHOTHIl ¢denotun N
pacTeHui
0.K 2538
CW cw H. B. 2708
ow | OK 1 ow H.B. 0.B. 717
H. K. 737
Bcero pacteHuil B CKpelMBaHHU 6700
O.T. 6278
CS cs H. M. 6668
s | OF s HM. O.M. 340
H.T. 304
Bcero pacrenwnii B CKpelnBaHAN 13416
I'. K. 2924
SW SwW M. B. 3151
sw | 'K sw M.B. M. K. 603
I'. B. 630
Bcero pacteHuil B cKpenBaHUU 7308

B pesynbrare anaimsupyromero ckpeumsanus auruopuma CCWw
MMEIOLIETO OKPALICHHBIN aJIEHPOHOBBIA CJIOM M KPaxXMaJIUCTBIA SHIO0-
CIIEPM C JIMHUEN-aHaIM3aTOPOM CCWW C HEOKPAILIEHHBIM AJIECHPOHOM U
BOCKOBHUHBIM 3HIOCIEPMOM noaydeHo 6700 pacTeHuil, B TOM 4HCIe
KpoccoBepHBIX 1454. TloacraBuB modydeHHBIC AaHHBIE B (OPMYITY
pacyera «CuiIbl CLUeIIeHus» (CTp. ) pacctosHus Mexny renamu C u W
B IX rpynme cuensieHus KyKypy3bl COCTaBUT:

1) Xe—w =222 %100 = 21,7 M
6700

AHanorn4HeIM 00pa3oM, HCIOJB3Ysl JaHHBIE THOPUAOIOTMYECKOrO
AHAJIN33, PACCUMTHIBAEM PACCTOSHUE MEXIY APYIMMM AHAIU3UPYEMBIMU
TEHHBIMU JIOKYCaMU B XPOMOCOME:

2) XC—-s = ﬂ*100 =48 cM
13416
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3) Xs—w= 1233 4100 - 16,9 cM
7308

OCHOBBIBAsICh Ha MOJYYCHHBIX JAHHBIX, BRICTPAUBACM T€HETHUCCKYIO
KapTy y4acTKa XpOMOCOMBI C JIOKQJTH30BAaHHBIMU T€HAMH, YCJIOBHO MPUHSB
3a TOYKY OTCYeTa JIOKYC ¢ reHoM C, KoTopast OyAeT BBIMJISACTD CIICIYIOIIUM
obpasoM:

p 4.8 cM 16,9 cM

C «— —>§<— —_— W
® °

P
<

21,7 cM >
st ompeienieHust pacioioKEHUSI B XPOMOCOME CIIEAYIOIIUX JIOKYCOB
HEOOXOIMMO OTIPENIEUTh CUITy MX CHEIUICHHS C KaKUMH-HUOYTb TBYMS YKe
HaHECEHHBIMH Ha KapTy, UCIIONB3YS aHAIH3Upyollee cKkpermmBanue. Cremy-
€T OTMETHUTh, YTO TAKOH YIPOIIEHHBIH CIIOCO0 PUMEHHUM TIPH CPaBHUTEIHHO
HG6OJ'ILH_II/IX paCCTOHHI/IHX Me>1</:[y TCHaMH. ECJ'II/I CHCIUVICHHBIC T'CHBI pacno—
JIOKEHbI Ha CPAaBHUTENBHO OOJBIIUX PACCTOSHHUAX IPYr OT Apyra Oyner
HaOII01aThC HECOOTBETCTBHE TIEpEKpeCcTa MEKIAY HUMH M CYyMMBI IIPOMEXY-
TOYHBIX HCpereCTOB. 9TO HCCOOTBCTCTBUC O6’bﬂCH$I€TCSI HpOI/ICXOIlHHH/IMI/I
HBOﬁHBIMH U MHO>XXCCTBCHHBIMU HeperCCTaMI/I, HpOI/ICXO,I[HH_II/IMI/I MC)KILy
OTOAJICHHBIMU J'IOKycaMI/I, KOTOpBIe HNCKAXAaKT JaHHBIC FH6pI/I,Z[OHOFI/IIIeCKOFO
aHanmm3a. Heo0XoauMo yuuThIBaTh U SIBIICHUE uHmepghepenyuu, Korua ocy-
I].IeCTBPIBH.IPIﬁCSI KpOCCI/IHFOBep HpeHﬂTCTByeT BO3HUKHOBCHUHO szyrHX Ha
6J'II/13J'IG)KaH_II/IX yqaCTKax. CI/IJ'Ia I/IHTep(i)epeHI_II/II/I 3aBHCUT OT paCCTOHHI/IH
MEXJly FeHAMM U YBEJIMYMBAETCS 110 Mepe ero yMmeHolenus. 1lpu cocrasie-
HUU T'CHCTUUYCCKHUX KapT BCC OTHU O6CTO$IT€J'H)CTB3. THIATCIIBHO y‘{I/ITLIBaIOTCH.

3agaun

1. V kykypy3sl npusHaku onectsmux (red gl) u Hampe3aHHbIX JTUCThEB (St)
SIBJISIIOTCS PELIECCHBHBIMH IO OTHOIICHUIO K MaToBbIM (Gl) 1 HOpManbHOI
(dhopmsl (St) u HacieayroTcs cuermieHHo. OT CKpelMBaHus reTePO3UrOTHBIX
ruOpuoB F; ¢ JOMUHAHTHBIMU NPU3HAKAMH C JIMHUEH-aHAIU3aTOpPOM HMe-
IOIIEH peLiecCUBHBIE NPU3HAKU B F, osryunim 726 ruOpuaoB, U3 KOTOPBIX 92
OBUTH KPOCCOBEPHBIMH TI0 aHAJIM3MPYEMBbIM Mpu3Hakam. OmpenenuTe pac-
crosHue Mexay reHamu Gl m St, a Takke mocTpoiiTe TeHETHYECKYI0 KapTy
JTAHHOTO y4acTKa XPOMOCOMBI.

2. Y xykypy3sl B |l rpynne cuensnienus JIoKaau30BaHbl T€HBI, 1€TEPMUHU-
pylollye NpU3HAKW JIMCTOBOM IUIACTUHKM HOpManbHble NucThbsi (Cr) u
CKpydeHHbIe (CI), a Tak ke TeHBI BRICOTHI pacTeHHUI BhICOKopociocTs (D) u
KapaukoBocTh (d). OT CKpeIIuBaHUs TeTepO3UrOoTHBIX THOpUIoB F; ¢ mo-
MuHaHTHBIME TIpusHakamu (CrcrDd)c nmuHMeii-aHamn3aTopoM HMEOIIEH
peueccuBHble pu3HaKky B F, momyunin 800 ruOpuaos, u3 KOTOPBIX 36 ObI-
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T KapJUKOBBIMH C HOPMAaJbHBIMH JHCThAIMH. OmpenenuTe pacCTOsHUE
mexay reHamu Cr u D, a Taxoke mocTpoiTe reHeTHIeCKyIo KapTy JaHHOTO
y4acTKa IPyMIIbI CLETIICHUS.

3. Y KyKypy3bl B OZJHOH I'pyHIIe CIEIUICHHS JIOKaJIH30BaHbI T€HBI, IETEPMU-
HUpYIOIME NpU3HaKu: 3eneHbie npopoctku (U), sxentbie mpopocTku (U);
maroBbie JuCTbs (Gl) u rnsHuessie (gl); mucThs HopManbHOU Gopmsl (St) u
Haape3anusle JTUCThA (St). OT CKpeIuBaHKs TPUIETEPOIUTOTHBIX THOPHUIOB
F; ¢ nomunantHeiMu nipusHakamu (Uu Glgl Stst) ¢ nunueii-ananusaropom
MMEIOIIEeH TOJIKO PEeIeCCHBHBIC MPHU3HAKU B F, moxyumnu 726 rubpuaos.
U3 mux 235 umenu 3eneHble MPOPOCTKH, MATOBBIE JHCThS HOPMAaJbLHOM
(opmbl, 270 xKenTeie MPOPOCTKH, TISHIIEBBIE JTUCTHIMH HaJape3aHHOH (op-
MBI, 49 3eeHble MPOPOCTKH, MAaTOBBIC JINCThS HaIpe3aHHOH Gopmbl U 172
3eJIeHbIe MTPOPOCTKH, TISTHIIEBBIC JTUCThSI HOpMabHOU (hopMbl. Onpenennre
paccTosHUE MEXIy aHAIU3UPYEeMbIMH T€HAMH, a TAKKEe IOCTPONTE TeHEeTH-
YECKYIO KapTy AaHHOTO Y4aCTKa XPOMOCOMBI.

4. 'Y kykypy3sl B IX B XpoMocoMe JOKalIH30BaHbI T€HbI, ACTEPMUHUAPYIO-
IIMe TPU3HAKU: HeoKpaleHHbIH aneiipon (C) u okparieHHbIi aneidpoH (C);
rIagkyo (popMmy 3epHOBKH (S) U MOPIIMHHUCTYIO (S); KOPUYHEBBIH IMEpH-
kapr (B) u cBetbiit (D). st ycTaHOBICHHST OTHOCHTEIBHOTO PACCTOSHHUS
MEXIY 9TUMHU T€HaMH ObUI IPOBeieH rHOPUI0JIOTHUECKUN aHATIN3, Pe3yJIb-
TaThl KOTOPOT'O OBUTH CIIETYIOIIHUE:

1) B ckpernmBannu rrOpraoB CCSS ¢ MHUEH CCSS MOITy4eHO TOTOMCTBO,
789 pacTeHuii UMeNM HEOKPAIIEHHBIN aJepOH U IMaKhe 3epHOBKH, 915 okpa-
LIEHHBIN aelpoH U MOPUIMHUCTBIE 3€PHOBKHU, 25 HEOKPAILEHHBIA aleHpOH U
MOPILIUHUCTHIE 36pPHOBKH, 47 OKpaIlleHHbIN alepOH U [JIaIKUe 3€PHOBKH;

2) B ckpenmBanuu rudpunos CcBb ¢ minmeit ccbb nomyueno moromctro,
915 pacrenuii UMeNM HEOKpAIIEHHBIA alepOH U KOPUYHEBBIM Nepukapi, 854
OKpAIICHHBIN aJlelpOH M CBETJIBIN mepukapil, 134 HeoKpalleHHbIH aleiipoH u
CBETJIBIN nieprKap, 142 okpaieHHbIA alneipoH 1 KOPUIHEBBIN ITEPUKAPIT;

3) B ckpeumBanuu THOpHIoB SSBb ¢ nmumeit ssbb nmomydeno morom-
cTBO, 2140 pacTeHMii MMENH TNAJAKWE 3€PHOBKM W KOPUYHEBBIA IMEpUKapI,
2058 MOPIIMHHCTHIE 36PHOBKH M CBETIBIN nepukapt, 120 MOpIIMHUCTBIE 3ep-
HOBKHM KOpWUYHEBBIH niepukapii, 107 riiaaxue 3epHOBKH U CBETIIBIN TEPHKAPIL.

IIpoBeanTe aHAMM3 pe3yabTATOB THOPUAN3AINH, ONPEAETUTE OTHOCH-
TENIBHOE PACCTOSIHIE MEXIy TeHAMHU U HAaHECHTE UX Ha KapTy XPOMOCOMBI.
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TECTOBBIE 3AJIAHUSA IO TEME
XPOMOCOMHASI TEOPHUSI HACJIEACTBEHHOCTH

1. XpoMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH paspaboTai
1) K. Kopperc  2) T. Mopran  3) I'. Mennenn

2. Tun OIIpE€ACIICHUA I10JIa B MOMEHT CIIMAHUA I'aMCT U O6pa30BaHI/I${ 3UT'OThBI
HAa3bIBACTCsA

3. ITon, y koToporo B mporecce Meiio3a 00pa3yercst TOJIBKO OAWH THIT TaMeT,
Ha3bIBACTCS

4. ITomn, y KOTOpPOTo B mporiecce Melo3a 00pa3zyercsi B paBHOM COOTHOILICHUH
JIBa THUIIA TaMCT, Ha3bIBaCTCA

5. XpoMocOMBI, TI0 KOTOPHIM Y MYKCKOH U 3KEHCKOH 0co0u uMeeTcst Mopdo-
JIOTUYECKOE pa3NniKe, Ha3bIBAOTCS

6. Opranu3Mbl, y KOTOPBIX F€TEPOraMeTHBIM SIBIISIETCSI MYKCKOM T10JT
1) maexonuTarone 2) OTUIBL  3) HaceKOMbIE  4) PeCMBIKAIOIIHNECs

7. Opranu3mebl, y KOTOPBIX T€TepOTaMeTHBIM SIBIISIETCS JKEHCKHUH MO
1) mnexormTaromue  2) NTUOBL  3) ABYAOMHBIE PACTEHHUS
4) 6a00YKH U pydEHHUKH

8. Tun onpenenenns nona XY Ha3bIBaCTCS

9. Tun OIIPCACIICHUS 110J1a XO, KOrja OTCYTCTBYCT O/iHA U3 ITOJIOBLIX XpOMO-
COM, Ha3bIBACTCA

10. bayilaHCOBYI0 TEOPHIO OIpEICIICH S 10J1a pa3padoTa
1) K. Kopperc  2) T. Mopraa  3) C. bpumxkec

11. YcraHoBuTe COOTBETCTBHE

MOJI0BOI MHIEKC MOJIOBOM THIT Y IP030(HJIbI
DX:A=1 A) cynepcamku
2)X:A=0,5 b) meracamiipr
3I)X:A=>1 B) camier
HX:A=>05 I') camkum

JI) metacamku

12. TlonoBoii THUI pacTEHHH C repMappPOIUTHBIMUA LIBETKAMH HA3bIBACTCS
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13. Tun CKpeluBaHus, WLTOCTPUPYIOIENR XPOMOCOMHBIA MEXaHU3M OIpe-
JIETIEHNSI TIOJIa

)2 XX x XX 2)9 X0 x XY 3)Q XX x XY

4) QXY x AXY 35) QXX x XX

14. CornacHo OanaHCOBO¥ TEOPUU OMPEACICHUS I10J1a
1) xaxapIit opraHu3M OUTTOTCHITHAICH
2) TI0JT OTIPEeIEISIETCS TOIBKO ITOJIOBBIMHA XPOMOCOMAaMH
3) ayTOCOMBI HECYT I'€Hbl, KOHTPOJIHMPYIOIINE Pa3BUTHE MOJIa
4) Ha pa3BHUTHE M0JIa BIUSIOT (DAKTOPHI BHELITHEW CPEJIbI
5) moxn ompenenseTcs HaarmaueM Y XpOMOCOMBI

15. CkpemuBanue, oOBsACHsOMEE (PAKT POXKICHHUS MYKCKHX M IKEHCKHX
oco0eli B paBHOM OTHOIIICHUN

H)QPXX x dXX  2) QX0 x XY 3) @ XX x 8XY

4) QXY x AXY 35 QXX x dXO 6) ? Aa x Jaa

16. IlonoBoii THNI pacTeHWi PACIOJOXKECHHBIMH Ha Pa3HBIX PACTEHHSX ITe-
CTUYHBIMH U TBIMMHOYHBIMU LIBETKaMH Ha3bIBACTCS

16a. ITonoBOIi THIT pacTeHUIl OTJENBHO PACIIOIIOKEHHBIMHA Ha OJTHOM pacTe-
HUM  TECTHYHBIMM M THIYMHOYHBIMH  I[BETKAMH  Ha3bIBAETCS

17. Y mokpeITOCEMEHHBIX PacTeHHU HanboJee pacpoCcTpaHEeH IMOJIOBOW THIT
1) OTHOTOMHBIHN pa3AeNBHONONBIA  2) ABYIOMHBII
3) repmMadpoauTHEIi  4) o0oenonbIil  5) cMenaHHbIH

18. K nonoBomy Tumy - 01HOJOMHBIE pa3/AebHONONbIE OTHOCATCS PACTEHHUS
1) si0nonst  2) Kykypy3a  3) mmeHuna  4) KienieBrHa

19. K noyioBoMy THITY - IBYIOMHBIC OTHOCSITCSI PACTEHUS
1) xykypy3a 2) koHoruri  3) obnmenmxa  4) ;lYMEHb

20. CocrosiHHE TeHa, KOTJIa OH OcTaeTcs 0e3 TOMOJOTHYHOTO Y4acTKa, Ha3bl-
BaeTCs
1) roMo3uroTHOE  2) TETEPO3UIOTHOE  3) TEMHU3MIOTHOE

21. Tun HacnenoBaHHA, IPU KOTOPOM MPU3HAKK OTIIOBCKOM OCOOM Tepesa-
FOTCS K JOYEPSAM U MPU3HAKH MATEPUHCKOH K CHIHOBBSIM

1) MeHmenupyromee  2) HE3aBUCUMOE  3) KPHC-KPOC

4) CIIETUICHHOE C TIOJIOM
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22. Tun HacienoBaHMs, KOTJa MPH3HAKH PACIIOIIOKEHBI B X WIH Y XpOMO-
coMax

1) He3aBucuUMOE ~ 2) MOMUMEpHOE  3) CLEIIEHHOE C MOJIOM

4) orpaHMYEHHOE MOJIOM

23. Tum HacienoBaHUS, KOTAA MIPU3HAKH PACIIOIIOKEHBI B TTOJIOBBIX XPOMO-
comax

1) He3aBUCHUMOE  2) ayTOCOMHOE 3 CLEIUICHHOE C MOJIOM

4) OrpaHUUCHHOE MOJIOM  5) KOHTPOJIUPYEMOE TIOJIOM

24. Tlpu3Haky, KOTOpPBIE HACIEeIYIOTCSA TOJBKO [0 MY>KCKOW JIMHUH, Ha3bIBa-
FOTCS

25. Ipu3Haky, KOTOphIe HE3aBUCHMO OT CIICTUICHHS C TOJIOM TPOSBIISIOTCS
JIMIIB Y OJTHOTO U3 HUX, HA3BIBAIOT

26. IIpu3Haky, KOTOPBIE MPOSIBISIIOTCS y 00EHUX TIOJIOB, HO B Pa3IMYHOMN CTe-
IICHU Ha3bIBAaIOT

27. Y OONBIIMHCTBA M3BECTHBIX BHUIOB JIBYJOMHBIX JUIUIOWIHBIX PACTCHUM
reTeporaMeTHbI
1) sxenckue opmbr  2) myxckue hopmbl  3) repmadpoauTHbie (POPMBI

28. I'pymmoii crieruieHns: Ha3bIBaeTCs
1) KoMITITEKC TEeHOB, JIOKAJTM30BaHHBIX B OJTHOH XpOMOCOME
2) KOMILIEKC TE€HOB, JIOKAIM30BAHHEIX B OJHOM OMBaJIEHTE
3) KOMIIIEKC TE€HOB, JIOKAJIM30BaHHLIX B OJJHOM I'€HOME

29. Uwncnno Tpynl CUeryieHns y MATKOM MIIEHUIIHI . ... .. ... (2n =42)
30. Yucrio rpymnil CHEIUICHUS Y 3eMJISIHUKH CaJIOBOH ....... (2n = 56)
31. Yucno rpynmn CUeruieHus y JIOMHHA KeITOrO ....... (2n =52)
31a. Yucno rpynmn CHETICHHs Y YEJIOBeKa . ...... (2n = 46)

32. bone3Hu, KOTOPhIE y YeIOBEeKa HACIIETYIOTCS, CIIETICHO C ITOJIOM
1) naneronmsm  2) 6onesns Lllepmasckoro - TepHepa
3) remopmwms  4) Cunnpom [layna

33. ﬂﬂﬂ YCTAHOBJICHUS XapPaKTEpa HACICAOBAHUS IMPU3HAKOB (He3aBI/ICI/IMO€

WY CIIETUICHHOE ) UCTIONIE3YIOT CKPEIIUBAHMUS
1) muKIgeckoe  2) MUauielIbHOe  3) PeIMIIPOKHBIE  4) aHATHU3UpYIOIIee
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34. B F, ripu CIeMJICHHOM HaclieJIOBAaHUM HE3aBHCHUMO OT YHCJIa Iap T€HOB

oOpazyercs .......... (heHOTHITHYIECKUX Kitacca

35. TIpu MOTHOM CIETICHUH JTUTETePO3UroTa 00pasyer ...... THma (copTa)
ramer

36. IIpu HEeMOTHOM CIICTUICHUH TUTETEPO3UIoTa 00pasyer ...... THmna (copTa)
ramer

37. deHoTHITMYECKUE KIIACCHI B F, KOTOpBIE OymyT MOXO0XH Ha MCXOIHBIC
(hopMBI Ha3BIBAIOTCA

38. ®deHoTHITMYECKHE KIIACCH B F, C HOBBIM COYETaHWEM MPU3HAKOB, YeM
pouTenbekre (OpPMbI Ha3bIBAKOTCS

38. 'eneTnueckas GhopMya WLTFOCTPUPYIOMIAS YiC-TIOJIOKESHNE
1)@ Z)A_b 3)@ 4)% 5)d_R 6)%
Ab ab ab Ab Dr dr

39. KpoccoBepHble raMeThl PH Huc-TION0KESHUT
1) Ab 2)AB 3)ab 4)aB  5)Aa

40. T'enetrueckas GopMyJia WILTFOCTPUPYIOLIAs MPAHC-TIOJIOKEHHUE
AB Ab AB B dR DR

N2 22 32 L 5= g —
Ab ab ab Ab Dr dr

41. KpoccoBepHbIe raMeThl IPH MpaHCc-TI0JI0KEHAN
1)Ab 2)AB 3)ab 4)aB  5)Aa

42. BennunHa KpOCCHUHTOBEpa U3MepsieTcs B

43. CormacHo 3akoHOB T. MopraHa reHbl B XpPOMOCOMAaxX pPAacIIOJI0KEHbI
U HaCJIeLYIOTCSI

44, CornacHo XpOMOCOMHOﬁ TCOPUU HACICACTBCHHOCTU I'CHbI PACIOJIOKCHDBI
B " HaCJICAYHOTCA

45. Cornacno 3akoHa T. Moprana reHbl, HaXOSsIIHUECs] B OMHON XpOMOCOME,
00pasyIoT OAHY , YUCJIO TPYIII CIIeIIe-
HHSI PaBHO YHCIY XPOMOCOM

46. HBJ’ICHI/IC, KOorjga KpOCCHHI'OBEp B OJHOM MCCTC IMOJAABJIAACT IOABJICHUC
HOBEIX Ha 6J'II/I3J'I€)K3H_II/IX y4acCTKax, Ha3bIBACTCA
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47. KpoccuHrosep B pe3yibTare, KOTOPOrO MPOMCXOAUT PEKOMOMHALNS Te-
HOB, CIIOCOOCTBYET paclINpEeHHIO

48. Ecnii B MOTOMCTBE aHAIM3UPYIONIETO CKpENBaHus moxydeHo 1256 oco-
Oeii, B T.4. 240 KpOCOBEPHBIX TO YACTOTa KPOCCHHTOBEPA COCTABHT ...... cM

49. Ecnu B MOTOMCTBE aHANNW3UPYIOLIEr0 CKpelBaHus noxydeno 2127 oco-
Oeid, B T.4. 412 KPOCOBEPHBIX TO OTHOCHTEIIFHOE PACCTOSHUE MEKAY TeHaMH
COCTABHT ............... cM

50. Ecni B MOTOMCTBE aHAJIHM3UPYIOMIETO CKPEIIMBaHUS monydeHo 1690
HEKpOCOCBepHBIX U 320 KpocOBEpHBIX 0co0eil, TO J4acToTa KPOCCHHTOBEpA
COCTaBHT ............... cM

51. YactoTa KpOoCCHHIOBEpa 3aBUCUT OT
1) KonmMuecTBa U3y4aeMbIX T€HOB 2) yIBOEHHS XPOMOCOM
3) CHUIBI CIIEIUICHHS MEK/IY T€HAMH

52. Cuna crernieHust MeXIy TeHaMH B TPYIITIE CHETUICHUS 3aBHCHT OT
1) konmyecTBa TEHOB B TpyNIe  2) TeHETUUECKON JUCTAHIINHA MEXKIY JIOKYCaMH
3) MOIIIHOCTH BepeTeHa AeNeHnsT 4) KOIM4ecTBa XpOMOCOM

53. Paccrosnne Mexay reHaMu Ha TeHETHYECKOW KapTe XPOMOCOMBI COOT-
BETCTBYET

1) KoJMYeCTBY T€HOB B TPYIIIE CHETIICHNS

2) paccTOsIHUS MEXIY IpyIaMu CLHETICHHS

3) KOJMYeCTBY PEKOMOWHAHTHBIX 0CO0e

4) morne KPOCCOBEPHBIX 0coOeil B F,

5) mpoueHTy KPOCCHHIOBEpa

54, E,Z[I/IHI/I]_Ia, XapaKTCpu3yrolas CUIy CHCIUVICHUSA MCKAY I'CHaMH, Ha3bIBa-
CTCA

55. Ilpu yactore pexomOuHanmii 4% reHeTHyecKas JUCTAHIIA MEXLy JIOKY-
caMH paBHa
1) 4 mC 2)4K 3)4cM 4)4 cK

56. EauHuned uaMepeHUs: OTHOCHTEILHOTO PACCTOSHHS MEXY T'€HaMH
SIBIISIETCS
1) canTumopranuga 2) Teaomepa  3) meHTpoMmepa  4) JIOKyC

57. Ecny B aHanmM3MUpYIOILEM CKpeluBaHuy norydeHo 920 ocobeit 1 n3BecTt-
HO, YTO OTHOCHUTEJIBHOE PACCTOSHUE MEXy TeHaMu paBHO 15,0 cM To 0xu-
JAETCH ..vvnnnnn.. KPOCCOBEPHBIX 0COOEH
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58. Ecnu B aHanmm3upyroleM ckpenuBanuy norydeno 540 ocobeit u u3Bect-
HO, YTO OTHOCHTEJIBHOE paccTosHue Mexay renamu paBHo 20,0 cM 1o B
KPOCCOBEPHBIX KJIACCAX ............ ocobeit

59. TlepByto reHeTHYECKYIO KapTy XpoMocoMbl B 1911 roxy moctpoun
1) CrepreBanr  2) Mopran  3) Bpumxkect

60. YyacTok, 3aHIMaeMbIii T€HOM Ha I[UTOJOTHYCCKOH KapTe M JIH XPOMOCO-
Me, Ha3bIBAIOT

61. IIpu mocTpoeHWH I'eHETHYECKUX KapT XPOMOCOM B KauecTBE KPHUTEPHS
YIAICHHOCTH APYT OT JAPYra CIEIUICHHBIX T€HOB HCIONB3YIOT

1) 1oJr0 HEKPOCOBEPHBIX 0COOEH

2) TOI0 KPOCCOBEPHBIX 0co0ei

3) gucno (heHOTHUIMNIECKUX KIIAaccoB B F,

62. 'eneTnyecKre KapThl XPOMOCOM JIOKA3bIBAIOT, UTO
1) reHsl pacroNoKeHbl B XpOMOCOMax IUKIMYECKH
2) TeHBI JIOKAIN30BAHBI B XPOMOCOMAX JIMHEHHO
3) reHsl pacIoNoKEeHbl Ha ONPEIeNICHHOM PACCTOSIHUH JPYT OT Jpyra
4) TeHbI JIOKATM30BaHbI B ITUTOIIIA3ME
5) reHsl pa3MeLIaTCs B sape
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Tema Y. IUTOIIVIASMATHYECKAS HACJIEACTBEHHOCTD

IMIpakTnyeckoe 3ansatue 10

HOUTOIVIASMATHYECKASA MYKCKAS CTEPUJIBHOCTD

Heas 3ansaTus. M3yunTh OCOOCHHOCTH LHUTOIUIA3MATHYECKOH
HACJIE/ICTBEHHOCTH.

3apanne. Pa3o0path MexaHW3M HaclIeOBaHUs IIa3MoreHoB. OcBo-
UTh CXEMBI 3aKperuieHns U BocctaHoBieHUs LIMC, momyueHus cTepuiIbHbBIX
aHAJIOTOB M aHAJIOTOB BOCCTAHOBHTEIEH.

MarepuaJjibl A8 3aHATHE. CXeMbl, pUCYHKHU. THUIIOBBIE 3aJa4H.

Jlutepartypa

1-C.165-173;6-C. 114 -123; 10-C. 135 -153; 11— C. 210-234.

XpoMocoMHasi TEOpHsS HACIEICTBEHHOCTH YCTAHOBWJIA BEAYIIYIO
POTb sIIpa U HAXOASIIMXCS B HEM XPOMOCOM B SIBJICHUSIX HacJEeICTBEHHO-
cTH. Mexany TeM ObUTM M3BEeCTHHI (PAaKThI, YTO HAcleJOBaHUE HEKOTOPBIX
NPU3HAKOB HE IOTYMHIETCS MEHIEICEBCKIM 3aKOHOMEPHOCTSIM, OCHOBAH-
HBIM Ha paclpee]eHIH XpOMOCOM BO BpeMsi Meiio3a. bruto ycranosieHo,
YTO HACIICJIOBAaHHE HEKOTOPHIX IMPH3HAKOB CBSA3aHO C HEXPOMOCOMHBIMH
KOMITOHEHTaMH KJIETKH — TUIACTUIaMH, MUTOXOHIPHSIMHU U XJIOPOILUTACTaMH.
BrioceacTBiM Takylo HAclIeACTBEHHOCTh CTalll HA3bIBAaTh BHESICPHOM,
MaTEPUHCKOW WJIM IIUTOILIa3MaTHYECKOH.

BriepBrie BHesiiepHasi HacielICTBEHHOCTh Obina ommcana B 1909 r.
Koppencom u Bayspom y pacrennii HouHo# kpacasuibl (Mirabilis jalapa)
KOTOpasi 00yCIIOBIIeHa UTOTUIa3MOi. B nanbHelinieM moio0HbIe HabrO1e-
HUs ObUTH CJEJIaHbl M Ha JPYrHUX OOBEeKTax. Pe3ynbTaThl M3ydeHHs BHE-
SZICPHON HACJICJICTBEHHOCTH MPUBEIH K TOMY, YTO KJIETKY CTalll paccMaT-
pUBaTh Kak €OUHYIO LEJIOCTHYIO CHCTEMY, ONpPEICIIONIYI0 Mepenady |
BOCITPOU3BE/ICHUE MPU3HAKOB B TIOTOMCTBE OJlarojapsi B3aUMOJCHCTBHIO
sapa u uuroriazMel. B 1964 rony . J>KMHKC HaclneICTBEHHBIM ammapar
KJIETKH N300pa3uil B BUJIC CXEMBI:

I'EHOM ___ XPOMOCOMBI ___ TEHbI

reHeTHYeCcKHi
annapar KJIeTKH

JIACTHIbI
ITJTASMOH /MVI/II-ITOXOHZ[pI/II/I\ IUIa3MOTE€HBI

—
Apyrue /'
OpraHouJbl HUTOIJIA3ME

Cxema 1. HacnencTBenHusIi anmapat KIeTkd (1o JKHHKCY)
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CornacHo cxembl />KHHKCa TEHBI, JIOKaJIM30BaHHBIE B XPOMOCOMAaX
Ha3bIBAIOTCS A0EPHbIMU, @ TEHbl PACIIOJIOKEHHbIE B 3JIEMEHTaX LUTOIUIA3-
MBI - naaszmozeramu. COBOKYITHOCTh T€HOB XpPOMOCOMHOTO Habopa KIETKH
Ha3bIBAE€TCS 2eHOM, a CHUCTEMa T'€HETHYECKHX 3JIEMEHTOB LMTOIUIA3MBI -
nrazmon (Turazmoruir). Ycradosieno Hanmuue JIHK B mmactmmax, muto-
XOHAPHUIAX M KMHETOCOMax, 00jagaromeil cnocoOHOCThIO K CaMOBOCIIPOU3-
BeieHuI0. ['eHbl, TOKaIM30BaHHbBIE B 3JIEMEHTAaX OPraHOMOB IIMTOILIA3MBI,
IPUHSTO HA3bIBATb NIA3MASEHAMU.

s u3ydeHus: poiM IUIa3MOI€HOB M SAICPHBIX TCHOB B pEaln3allid
CBOWCTB M NMPU3HAKOB OPraHM3MOB Yallle BCETr0 HCIIOJB3YIOT PEIMIIPOKHBIE
ckpenBaHus. Ecnu npusHak ompezensercs TOJAbKO SAepHBIMU T'€HaMHU, TO
OH OyJeT MPOSIBIATHCS OJMHAKOBO, HE3ABICHUMO OT TOTO Kakas ¢opma Oyaer
MatepuHcKoi. Ecnu HacienoBanue mpu3HaKa O0OYCIIOBJICHO TUIa3MOT€HAMH,
TO TIepelaeTcs OH TOJBKO 10 MATEPUHCKOM JIMHUM, W pPe3yJbTaThl peru-
NPOKHBIX CKPEIIMBAaHUN OyAyT CYIECTBEHHO PA3IMYaThCA. DTO CBS3aHO C
TEM, YTO MYXKCKHE raMeThl COIEpKaT OUYCHb Maj0 LIUTOIJIa3Mbl U HE MOTYT
nepenaBath Iuia3MoreHsl. CTolKoe HacieqoBaHHE NpH3HAKa MO MaTepUH-
CKOM JINHWMY B HACHIIIAIONINX CKPEIIUBAHUSX TAKXKE MOJITBEPKAAET ero 00y-
CJIOBJICHHOCTh T'€HETHYECKHMMH OJJIEMEHTaMM LuTOIUIasMbl. Hampumep, y
MIIEHAIB CTEPUIIBHOCTh TBUTBIBI KOHTPOJIUPYETCs TUIa3MOTEHAMHU M €CITH
3THM CBOWCTBOM 00JiaJiaeT MaTepuHckas (opma, y THOPUIOB TakK e Oyner
CTepUIIbHAS MBLIbLIA, COXPAHUTCS 3TO CBOWCTBO M IPH BO3BPATHBIX CKPEIIU-
BaHMSX 3TO CBOIMCTBO coxpaHsercs A0 Fis.

HexpomocoMHas HacneACTBEHHOCTh XapaKTepU3yeTcs CIETYIOIIUMHU
0COOEHHOCTAMMU:

1. ITpu3Haku U CBOMCTBA, AETEPMUHHUPYEMbIC LIUTOILIA3MOM, Hacle-
JYIOTCS TOJIBKO TI0 MAaTePUHCKON JIMHUU;

2. PacnpeneneHuwie OpPraHOWAOB ITUTOIUIA3MBI MEXAY IOYEPHUMHU
KJIETKaMHU TPOMCXOJUT HEPaBHOMEPHO, MO3TOMY CIIOKHO YCTaHOBHTH Xa-
paKTep pacuieTyieHus MPU3HAKOB;

3. llurorura3MaTruyeckasi HacCJlIeJICTBEHHOCTh, KaK MPaBUiIO, MPOSBIIS-
eTcs IIPU B3aMMO/ICHCTBUU SIIEPHBIX T€HOB U TUIA3MOTCHOB;

4. TIna3MoreHsl TOJBEPXKEHbl MYTALMOHHONW W3MEHYMBOCTH, YTO
00yCraBiIMBaeT HACIEICTBEHHYIO H3MEHUYNBOCThH MTPU3HAKOB M CBOMCTB.

B nacrosmiee Bpems HamOojiee MOJNHO M3y4YeHBI TpU (HOPMBI BHE-
AJEpHON HACIEACTBEHHOCTH: IUIACTHIHASA, MHUTOXOHApHAJIbHAsS M LUTO-
masMarudeckas Mykckas crepuinbHOCcTh (LIMC). OmHako mupokoe uc-
[I0JIb30BAaHUE B TI'€HETHKE M CEJIEKLUH IOJy4yuja LUTOIUIa3MaTHUeCcKas
HacJIeICTBEHHOCTh, 00yCIOBIMBaIONIast CTEPHUIBLHOCTD MBUTBLEI (LIMC).

BrepBbie MyXCKyI0 cTepriIbHOCTh 0OHapyxui1 B 1904 r. K. Kopenc
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y pacTeHus JIeTHHH yabep, 3aTeM M y HEKOTOPBIX IPYTHX PAacTeHHH, a B
1932 r. M.U. XamxuaoB B CCCP u M. Ponc B CIIIA He3aBHUCHMO OpyT OT
npyra otkpeutn LIMC y xykypy3sl. B HacTosee Bpemst [IMC oOHapykeHa
Yy MHOTUX BHJOB KYJIBTYPHBIX PACTCHHU - KYKYpy3bl, COpPIoO, IMIICHHUIIbI,
JbHA, CBEKJIBL, JIyKa, ToMaTa u ap. CoiictBo [IMC mmpoko ucnoias3yercs B
CEJIEKIINH Ha T€TEPO3UC U MPOU3BOJCTBE CEMSH T'€TEPO3UCHBIX THOPHIOB Y
KYKYpPY3bl, COPro, HOACOJHEUHNKA, TOMAaTa U IPYTUX KyJIbTYD.

Myoicckas cmepunvHocms — 3TO SIBICHHE KOTIa 000€Tooe pacTeHne
pa3BrBaeT HOpMAaJIbHBIE, CIOCOOHBIE K OTUIOIOTBOPEHHIO H (DOPMHUPOBAHHUIO
CeMsIH YKEHCKHE T'eHEepaTHUBHBIE OpraHbl U (PYHKIMOHAIBHO Heaeecrnoco0-
HBbIE MY)KCKHE, YTO TPOSIBISICTCSI B OTCYTCTBUH TBUTBIBI MM HECTIOCOOHO-
CTH €€ K OIUIOAOTBOpeHuI0. [Ipn MyKCKOW CTEpHIIBHOCTH PAacTE€HHE CITO-
COOHO 3aBS3BIBAaTh CEMEHA TOJIBKO OT MEPEKPECTHOTO OMbUICHUs. | eHeTu-
YeCKH, 3TOT CBOWCTBO ONpEACHSAeTCs B3aUMOACHCTBHEM PEIECCUBHBIX
SJIEPHBIX TEHOB W IUIA3MOTEHOB WM HACJIEIYeTCS TOJBKO IO MAaTePHUHCKON
JUHAH, B CBSI3U C ueM 00o3Havaetcs TepMuHOM — [IMC.

Pazbepem mexanusm HacnenoBanus [IMC Ha mpumepe MOJIIaBCKOTO
TUNA CTEPUIBHOCTH y KyKypy3bl. Lluromnasma, oOyciioBiuBaromas cre-
PHIIBHOCTE TIBUTBIEI 0003HauaeTcst cumBoom I[H T° , & IUTOIUIa3Ma pacre-
HUI ¢ (epTUIIbHOU (JleecmocoOHO#) MUTbION - cumBosiom I[H ™. OmHako
mrasmoresst [JHT® MoryT 06yCiOBHTh CTEPHIBHOCTD TIBITBIIEI TOIBKO HPH
HaJIMYUM B TCHOTHUIIC PACTEHUS SICPHBIX PEIIECCUBHBIX TeHOB IT B roMo3u-
TOTHOM COCTOSIHMH (T€HOTHII PacTEHHsI MOXKHO 3alucarh CIEAYyIOUIUM 00-
pasoMm yum’rfrf) Eciu *e snepHblii TeH NpeCTaBiIeH XOTs Obl OJHON JOMHU-
HaHTHOW ayvtenbio Rf, To pacrenue LUT® v IJUT" umeer HOPMAaJIbHYIO
nbUIblly. SlmepHbiii reH Rf siBnsiercsi, Takum 00pa3oM, BOCCTAHOBHTEIEM
(hepTrnpHOCTH THLTBIEL. DepTUIbHAS THLIBIIA 00pa3yeTcss Ha OCHOBE HOP-
MaJIbHOH IIUTOIUIA3MEI B CIEIYIOIIUX COYETAHUSX - l[I/ITN RfRf, UHTN Rfrf u
LUAT rfrf u Ha OCHOBE CTEPUIIBHOI IUTOIUIA3MEI B couetanmsix [JUT°RIRf u
LIUT®Rfrf. Takum obpasom, Hacmenosarne [IMC 110 MATEPUHCKON JIMHIK
(3aKkperuieHHe B MOTOMCTBE) BO3MOKHO TOJIBKO B CKPELIMBAHUSAX PACTCHUM
CO CJICAYIOIINMH FeHOTUTIAMH (CXeMa 3aKPeTUICHUS CTEPUITBHOCTH):

PP QUUT rfrf  x & LHT rfrf
CTCpUJIbHAs IbUIbLA (l)epTI/IJ'ILHaSI IIbLIbIIA

raverel @ I[H Torf 3 rf
F, LUAT®rf rf

cTepuibHas bUIbIA, cBoMicTBO LIMC 3akperuisercs B HOTOMCTBE
JInaws AT rfrf HasbIBacTCS 3aKpeNMHUTEIEM CTEPHIBHOCTIL.
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s BocTaHOBIEHUS (EPTHIBLHOCTH MPOBOISAT CKPEIIUBAHUS JTHHUHN
IO CIIEAYIOLICH cxeMe:

PP QuUT rfrf  x & OUT ® RIRS
CTepI/IHLHaﬂ IIbLIbIIA q)epTI/IJ'II)HaSI IIbUIbIIA

raverel @ I[H Torf 4 Rf

F1 LUTRS rf

B [IOTOMCTBE BOCCTAHABIMBACTCS (DEPTHIIBHOCTD ITBLTBIIBI
Jinann [JUTRIRf u [JUT'RIRf HasbIBaroTCS BOCCTAHOBHTENSIMH
(hepTHIILHOCTH TBUIBIIBL.

Ecnu mpu BocTaHOBNEHHH (PEPTHUIBLHOCTH TMBUIBLBI B KauecTBe
ONBUTUTENICH B3sITh I'€TEPO3UIOTHI MO reHy Rf To B moroMcTBe mosmyduTes
MOJIOBUHA CTEPWIBbHBIX TOJIOBHHA (EPTHIBHBIX pPACTEHHH, 4TO Oyner
COOTBETCTBOBATh CXEME ITOJTyBOCTAHOBIICHUS:

PP QUUT rfrf  x & OQUT ® Rfrf

CTepUJIbHAs TBUIbIA (bepTHIbHAs NBUIBIA
raversi  § I[UTrf 3 Rf u rf
= HUATRfrf  uw  OHTrfrf

(hepTrIBHAS TTHUTBLA oMC

Pacrenns ¢ renorurom [UT°Rfrf u [JUT Rfrf HassBarorcst mouy-
BOCCTAHOBUTEJISIMH (PEPTHIBHOCTH.

V KyKypy3bl GONBIIMHCTBO THHKI uMeroT Terotun LU T rfrf, To ects
ABJSIFOTCA  3aKPEHHUTEISIMA  CTEPHJIBHOCTH M [UIS  HCIHOJb30BAaHHUS B
MIPAKTUUYECKON CEeNEeKIMM WX IMEepeNeNbIBAlOT C MOMOIIBI0 HACHIIAIOLTINX
CKPELIMBAHUI B CTEPUIIbHBIC aHAJIOTH MJIM aHAJIOTH-BOCTAHOBUTEIIH.

CrepuibHbIii aHATOT — 3TO JMHUS obnanaromas cBoiictBom LIMC,
HO WMEIONIET0 BCE TPW3HAKH (SIIEPHBIE TEHBI) OTIIOBCKOTO COpTa-
OTIBUTUTENS, KPOME CTEPHIBHON MHUIBIEL. CxeMy Takoil paboThl MOXHO
NPEACTAaBUTH CICAYIOMINM 00pa3oM:

PP QUUT rfrf  x & LUT rfrf

pacrenue ¢ IIMC, (bepTrIIbHOE pacTeHune
JIOHOp TIIa3MOTEHOB JIOHOD SAEPHBIX TEHOB
MY’KCKOM CTEpUIIBHOCTU
raverst @ HHTrf 3 rf
F1 LUTrf rf

Pacrenne ¢ LIMC, roe 50% reroB ot xeHcko# GpopMbl 1 50% My»KCKOH

st co3nanust CTepUIIbHOTO aHanora TpeOyeTcs 3aMEHUTh BCE sICPHBIC T€HBI
muHuK - foHopa LIMC, kpoMe cTepuIbHOM MbUIbLBI HA T€Hbl OTLOBCKOM JMHUU. [
9TOr0 HEOOXOMMO NPOBECTH 5-6 HACKHIMIAIOIINX CKPEILBAHHH.
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PP QR OUAT rfrf  x & OHAT rfrf

pactenue ¢ [IMC, (bepTuibHOE pacTeHue
50% renoB MaTepuHcKol (GopMEI
50 % OTIIOBCKOM

raverst @ HHTrf 3 rf
Fgi au TS rf rf

Pacrenne ¢ LIMC, rae 25% reHoB OT >keHCKOM (hopMbl 11 75% MyKCKOi
Fgr> au TS rf rf

Pacrenne ¢ LIMC, e 12,5% reHoB oT seHcKoi (opMel 1 87,5% My>Kckoit
Fge au TS rf rf

Pacrenne ¢ LIMC, e < 1% reHoB ot xeHckoi ¢opMsl 11 >99 % My>Kckoit
[Nocne MIECTUKPATHOrO BO3BPATHOTO CKPEIIMBAHHS T'MOPHIOB C OTLOBCKOW

JIMHHEH TIOMydHM CTeprIbHBbI anasor (LA Trf rf) deprinbroit marmm (AT rf rf).

AHajnor — BOCCTaHOBHUTENb (pecTopep) 3TO COPT WM JIMHUS 10 KOM-
IJIEKCY TPU3HAKOB CXOHAS C JIMHHUEeH-3aKpenTeNeM, HO 00naiaromas JoMH-
HAaHTHBIMH T€HAMH BOCCTaHOBIICHHS (EPTIIFHOCTH M IUIA3MOTCHAMH CTe-
punbHOCTU. CXeMy MOIy4eHHUs pECTOpepa MOXKHO 3aIMCaTh B TAKOM BHJIE:

PP QUUT RIRF  x & LUT rfrf

(epTriibHOE pacTeHue (epTuiIbHOE pacTeHue
JIOHOP JOMHHAHTHBIX
SIEPHBIX TCHOB

raverst @ LIHTRf 3 rf
Fy LUT°RS rf
tepTunpHas popma

MeTon0M HACHIIIAIOIINX CKPEIMBAHKUI 1 0TOOpa 1O (PePTHIIHHOCTH Ha
(hoHE TIITA3MOI€HOB MY)KCKOW CTEPUIIBHOCTH TIOIYYaeM BOCCTAHOBHUTEIBHBIH
anasnor (L{UT° RIRf), deprunsroii manmu AT rfrf. TIpu sTom B KadecTse
JIOHOpa T€HOB BOCTAHOBJICHHS (DEpTHIILHOCTH OepeTcs JIMHMS 00Jaaromast
TUIA3MOTEHAMHU MYIXKCKOM CTEpHIIbHOCTH, YTO TIO3BOJISIET MMETh HaJIC)KHBIH
mapkepHblil npusHak (LIMC) a51st BBIOpaKOBKH CTEPHIBHBIX (OPM.

PP OFOHT°Rfrf  x & OHT rfrf

(eprribHas (depTunbHAs

raverst @ IUT°Rf u LIUTrf 3 rf
Fsi nan T°Rf rf u W BHIOPAKOBKA

(l)epTI/IJ'II)HaSI CTepI/IJ'II)HaiI

Fg2

Fg3

Fg4 nau T°Rf rf u M BBHIOPAKOBKA
Q)epTHHLHaﬂ CTepI/IHLHaﬂ
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HJ'UI nepeBoaa rcHoB U3 IreTCPO3UTOTHOTO COCTOSAHHSA B TOMO3UTOTHOC
CJIEAYET MPOBECTH ABYKPATHOEC CaMOOIIBIJICHUE:!

PP QF IUT Rfrf  x & IUT® Rfrf
(bepT?bHaﬂ - (depTunbHAs
raverel @ IJUT’Rf u IJUT rf S Rf urf
Fs> lIHTS Rf Rf + l[HTS Rf rf + M BBIOPAKOBKa
(hepTunbHas tdeprubHas CTepIIIbHAS

JIunmst ¢ renorunom [JATPRf Rf sBnsieTcst 10 KOMILIEKCY SASPHBIX Te-
HOB AHAJTOTOM IepBOHAauambHOW Jmmmn LJAT'rfrf, Ho o6mamaer
JOMUHAHTHBIMA TEHAMH BOCTAHOBJICHHS (DEPTHIBHOCTH U ILIa3MOTCHAMHU
MY>KCKOH CTEPUIIHOCTH.

B mnHacrosmiee Bpemsi cUCTeMy CTEpPHUIBHBIX AQHAJIOTOB M aHAJIOTOB
BOCTAHOBUTEJEH IIMPOKO UCIIOIb3YIOT B CENEKIUH HAa T€TEPO3UC HE TOJIBKO Y
KyKYpY3bl, HO U COPro, JIyK, TOMAT, HOACOJHEYHHUK U IPYTUX KYJIbTYD.

3agaun
1. V kyKypy3bl OT CKpEeIMBAaHUS JIMHUK A, 00Jafaromen My»XKCKOH CTEpHIIb-
HOCTBIO, C JINHUEW b BOZHUKArOT THOPUIBI CO CTEPUIIBHBIMU MeTenKamu. OT
CKpelInBaHus JUHUHA A ¢ nuHuer B BoszHuKawoT depruiibHble THOpHIBL. OT
CKpelinBaHus TMHUM B ¢ nunuei b nomyyarorcst Tonpko ¢epTunbHbIe pac-
TEHUS B MIEPBOM U BO BTOPOM T'MOPHIHBIX MOKOJeHUsX. OnpenenuTe reHo-
THUIIBI 3TUX JIMHUM.
2. Ot ckpemuBaHus JIMHUK A, 00JIaaloNIeH MYKCKOW CTEPHILHOCTBIO, C
nuHued b momydaroTcs rubpupl epBOro MOKOJIEHUS CO CTEPUIIBHBIMU Me-
tenkamu. OT CKpeluBaHus JUHUA A ¢ JuHUed B BO3HUKAIOT (epTHiIbHBIE
ruopunel. Ot ckpenuBanus JuHNK B ¢ nuaumeii b nomyyarorcs GpepTuinbHbie
THOPUIBI, BBIIEIUISIONIE B F, pacTeHs ¢ My»XCKOH CTepuiIbHOCTBI0. Orpe-
JeliTe reHoTuIl duaui A, b, B.
3. PacTeHne KyKypy3bl CO CTEPHJIBHON METENKON OBUIO OIBLICHO MBUILIION
¢eprunbHOTO pactenus. B F; BozHukmm ¢epruibHbie pactenus, a B F, - 78
HOPMAJIBHBIX U 26 - O CTepWIbHBIMH MeTenkaMu. OnpeAenuTb TeHOTUII He-
XOJIHBIX pacTeHnd, rubpumoB Fi u F,. 3anummTe cxeMy CKpenuBaHus ¢ Hc-
MOJIb30BaHNEM T€HETHIECKOI CHMBOJIUKH.
4. Pa3MHOXBTE CeMeHa JIMHUM KYKYPY3bl C LUTOIUIa3MaTHYECKON CTEPUIIb-
HOCTBI0. KakuM reHOTHIIOM TP 3TOM JIOJDKHBI 00J1aJaTh OTLOBCKUE pacTe-
HUST MY»XCKOW JTMHIH, 9TOOBI B 1 BHOBB OBLTH IOYYECHBI CEMEHA, HECYIINE B
TEHOTHIIE MY>KCKYIO CTEPHIIBHOCTB?
5.V ceneknuoHepa B pacropsHKEHUH UMEIOTCS CEMEeHa JIMHUH KYKYPY3bI C
resoruniom AT rfrf. Kakum 06pasoM MOXHO HMEIOIIYIOCS JIHHHIO
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Mepe/eNiaTh B CTEPIILHBIA aHAIOT M B aHAJIOT BOCTAHOBUTEIb. 3aIUIINTE
cxeMmbl X momydeHus. C KakuM TEeHOTHIOM HEOOXOIWMO TIPH ATOM
UCIIOJIb30BaTh ceMeHa?

6. Y nyka IIMC o0ycioBiieHa COYeTaHHEM TIa3MOTESHOB IJUT® u peueccuB-
HBIX SJEPHBIX TEHOB MSMS. B ocTanpHBIX cimydasx obpasyercs (pepTuibHas
MeUIbIA. PacTeHne JTyka ¢ My>KCKOH CTEPHIIBHOCTHIO OBLTO OMBUICHO MBITh-
1o# ¢eprunpHOro pactenus. B F; Bosuukim ¢eprusibHbie pacTenus, a B F; -
124 nopManbHbIX ¥ 39 — ¢ CTEPHILHBIMHU COLBETUAMH. ONpEaeIUTh T€HOTHUIT
WCXOIHBIX pacTeHuil, rudpunos F; u F,. 3anummre cxeMy CKpemuBaHHS C
UCIIOJIb30BAaHUEM FeHETUYECKOM CUMBOJIUKH.

7. V mmennnsl IIMC 06ycnoBieHa coderanueM Iuia3mMorenoB L[HMT° u
JIByMsI TIapaMy KOMIUTHMEHTAPHBIX SIIEPHBIX TEHOB HAXOSIINXCS B pelec-
CHUBHOM COCTOSIHUMU. [Ipy HanM4YMM B TEHOTUIE MJIa3MOTE€HOB l[HTS H OJHO-
ro WX JOMHHAHTHBIX KOMIUIMMEHTAPHBIX saepHbIXx reHoB Rf; mmm Rf,
pacteHuss OymyT moimycTepribHBIMA. [loMHOCTBIO (hepTUiIbHBIE pacTeHUS
JIOJDKHBI UMeTh B renoture [{AT" 1 06a JOMUHAHTHBIX SAEPHBIX reHa Rfy-u
Rf,-.CrepuibHblii aHanor copta bezoctas 1 onbUTHIN MBLIBLIONW PACTEHHN C
resotuniom [JUT' Rf; Rfy Rf, Rf,. Onpenenure (EHOTUN W TCHOTHII
pacrennii Fy u F,.

IHosicHeHHs K pelIeHHI0 3a1aY4
s mpumepa pazdepeM perieHue 3aaaduu 2.
[Tpu ckpemmBannu muHun A, obnanatomeit [LIMC, ¢ nmuaueit b nomy-
YarTcs THOpUAbI Fy co CcTEpUIIBHBIMU METENKAaMH, T.€ TIPOUCXOIUT 3aKperl-
nenue [IMC. Cxemy 3akperuieHust OyJeT BBIVIAACTh Tak (CM. BBIIIE):

PP QUUT rfrf  x & IHT rfrf

muansg A ¢ LIIMC ¢depTunbHas muHUA b
raverst  §Q ITHT°rf 3 rf
F. UTrf rf
s Ab ¢ IIMC

CornacHO JaHHOM CXeMe T'eHOTHN JIMHUU A MOXKHO 3amlmcarh Kak
LUT rfrf, a muamu b - AT rfrf.

[Ipu ckpemuBanum nuaun A, obdmagaromeir LIMC, ¢ nunueit B mo-
mydarorcst pepTwibHBIE THOPHUABI Fi, T.e. MPOUCXOAWT BOCCTAaHOBIICHWE
¢deprunbHOCTH. CXEMY CKPELIMBaHUS MOXKHO MPEACTABUTh TaK (CM. BBILIE):

PP QUUT rfrf  x & IIUT® RIRf

muans A ¢ [IIMC dbeprunpHas muHYS B
raversl @ IHTrf 4 Rf
F. HUTRS rf

dbepTmbHas muaus AB
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CoracHo 9Toif cxeme renotun Jmunn B — IJUT® RfRf,
IIpoBeprM MPUHSTHIE CXEMBI THOPUIH3AITIH CKpEIMBaHNueM JIMHUN B 1 b.

PP Q OUT°RIRf  x 3 OHT" rfrf

nuHus B nuHus b
raversl @ HHT°Rf 3 rf
F. IUTRS rf

(depruiibHas

PP Q OUT Rfrf  x & IHUT® Rfrf

F, Y IOHTRERf % IQUT°Rfrf % IATrf rf
dbeprunpHas dbepTunpHas CTepUITbHAS
Pesynbratel rubpuauzanuu muann B u b cormacytores ¢ ycnoBusiMu

3a/1a4M, COOTBETCTBEHHO T€HOTHUII JInHUA A, b 1 B 3amuiem ciemyrommm o0-
pasom: A - IJUT® rfrf, B - IJUT"rfrf, B - IJUT® RiRf.

TECTOBBIE 3AJAHUA IO TEME
HEXPOMOCOMHASA HACJIIEACTBEHHOCTD

1. SIBneHre HEXPOMOCOMHOM HACIIEJACTBEHHOCTH ObLIO OTKPBITO B 1908 Tomy
1) Kopperacom 2) Mopranom 3) Mennenem 4) baypom

2. Tun HacienoBaHus, ONpelesieMblii HEXPOMOCOMHBIMH T€HETHUECKUMHU
CHCTEeMaMH, HAa3bIBACTCS
1) BHeAnEpHBIM  2) XPOMOCOMHBIM ~ 3) MaTepUHCKUM  4) sIIEPHBIM

3. FeHBI, PaCcnoJIOKCHHBIC B OPraHONJaxX HMUTOILIaA3MbIl (pI/IGOCOMaX, MHUTO-
XOHAPUAX U HJ'IaCTI/II[aX) HAa3bIBAKOTCs

4. Bech reHETHUYSCKUAN MaTepwall IUTOIDIa3Mbl, BKIFOYAOIMINN MIa3MOTEHBI
MUTOXOHIPUN U TUIACTHIT 00pa3yeT

5. HaubGornee moiHo u3yveHs! cieayromue GopMbl HEXPOMOCOMHOW HACIe-
CTBEHHOCTH

1) BHeAmepHast ~ 2) MHUTOXOHApUanbHas 3) pubocomanbHas

4) mnactugaas  S5) LIIMC 6) opraHouHas

6. OcoOeHHOCTH HacTeIOBaHUS IPU3HAKOB M CBOWCTB, ONpPEACIIeMbIX ILIa3-
MOTCHaMU

1) TOJBKO MO MAaTEPUHCKOM IMHUKM ~ 2) COTIACHO 3aKOHaM MeHmemst

3) crerieHo ¢ mooM  4) He TOMYMHSIOTCS 3aK0OHaM MeHemns

5) TOJBKO MO MY>KCKOU JTHHUU
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7. Jlnst u3y4eHns poid TUIa3MOTE€HOB B IETEPMHIHAIINH PHU3HAKOB U CBOWICTB
OpraHm3Ma HUCTIONb3YIOT CKpEeTIHBaHU

8. llurormia3marudeckasi HaCJIeJICTBEHHOCTh XapaKTEPU3yeTCs CICAYIONIMMU
0COOCHHOCTSIMU

1) Hace0BaHNE TOBKO TI0 MATCPUHCKOHN JTHHIH

2) HaCJIeIOBaHUE CIICTICHO C ITOJIOM

3) 0OYCIIOBJICHO B3aMMOJICHCTBUEM SIJICPHBIX TCHOB U TNIA3MOTCHOB

4) npuU3HAKKU JETCPMUHUPOBAHBI TOJHKO T€HOM OpPraHM3Ma

5) xapakTep IpOSBICHUS MPU3HAKA 3aBUCHUT YHCIIA TUIA3MOTEHOB

9. BriepBrle siBIeHHE MYXCKOW CTepruTbHOCTH 00Hapy»ui B 1904 r. y pacre-
HUS JICTHUH Yabep
1) bayp 2)XamxunoB  3) Koppenc

10. BrmepBeie siBI€HHE MYKCKOH CTEPWJIBHOCTH Y KyKYpPYy3bl HE3aBHCHMO
JpyT OT Ipyra 0OHAPYKUIIN Y KYKYPY3bl

1) Mennenp u JlapBun 2) Xamxunos u Koppenc

3) Koppenc u Poxc 4) XamxuHOB 1 Pozc

11. My»xcKasi CTepHIBHOCTD, KOTOpast IETEPMUHOPOBAHA SAIEPHBIMU T'€HAMH
W HaCeAyeTcs B COOTBETCTBHM C 3aKoHaMH MEHIENs, Ha3bIBAETCS
H 0003HayaeTcs

12. Myxckasi CTEPUIBHOCTb, KOTOpasi OOYyCJIOBJIEHAa B3aMMOJEHCTBHEM
H[IepHBIX TCHOB U IINIA3MOI'CHOB U Hacnez[yeTc;I 10 MaTepHHCKOﬁ JIMHUU,
HA3bIBAECTCS 1 0003Hayaercs

13. UMC nonyyeHHas B pe3yibTaTe OTIAICHHONW MMOpUAN3aliy, Ha3bIBaeT-
cs

14. IIMC BO3HUKArOmas 3a CYET €CTECTBEHHBIX M MCKYCCTBEHHBIX MyTallWH,
Ha3bIBAETCA

15. L[I/ITOH.]'I%Ma, 06YCJ'I.':1BJ'II/IB3IOH_IaSI CTCPUJIBHOCTD IbUIBIBI 0003HavaeTCs

1) HQum"  2) um™  3) Qum®  4) Lum®
16. [urormuasma, o0ycnaBauBaronas GepTHIbHOCTD MBUILIBI 0003HAYAETCSI
) HQum® 2) um™®  3) Lum®  48) Lum"

17. I'eroTun pacTeHU KyKypy3bl ¢ MOJTaBCKUM THoM (M) crepuimbHOCTH
TIBLTBITBI

1) HQum"rfrf  2) Qum® rfrf 3) Lum® Rfrf  4) Qum" Rf Rf
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18. HacnenoBanue IIMC y BBICIINX PAaCTEHUI TOJBKO IO MaTEPUHCKOM JIH-
HHUU 00YCIIOBJIEHO

1) aerepmunanueit [IMC sinepHbIMU reHaMU

2) OTCYTCTBHEM Y MY>KCKHX TaMeT IIUTOILIA3MBI

3) nerepmunanumeit LIMC sipepHbIME TeHaMU U T1a3MOTeHAMHU

4) MATOJIOTHYCCKUM MEXaHU3MOM Meio03a

5) BereTaTUBHBIM Pa3MHOKEHUEM

19. I'enoTnn pacTeHHH KyKYypy3bl C T€XacCKMM THIIOM (1) CTEpHIBHOCTH
TBUTBIIBI
1) Lum rfy rfy i 2) Lum® rfy of, i 3) Lum® Rf, Rf, RET

20. Hacnemoanue IIMC 1o MaTepHHCKOW JIMHUM BO3MOXXHO TOJBKO B
CKpEIMBaHUH
DPP QHur rfrf x & ur" rfrf  2) PP Q Lur® rfrf x & Lur" Rf Rf
3) PP Q Iur® rf rf x & Iur" Rf rf

21. CxeMa CKpeIIMBaHWA, MPUBOASAIIAS K BOCCTAHOBICHUIO (DepTHIHHOCTH
TBUTBIBI
1) PP Q It rf rf x & Lt Rfrf  2) PP Q Lur® rf rf x & Iur" RF Rf
)PP Q Iur rfrf x & Lt rfrf  4) PP Q Ilur° rf rf x & It Rf Rf

22. Cxema CKpelMBaHUH, IPUBOASIIAS K ITOJyBOCCTAHOBJICHHUIO (DEPTUIIBHO-
CTH TBUTBIIBI
1) PP Q Hur° rfrf x & Hur" Rfrf  2) PP Q Lur® rf rf x & Lur" Rf Rf
3) PP Q It rf rf x & Llur" rf rf

23. Jlunus, obecnieunBaromas 3akperuieHne LIMC mMongaBckoro tvma y Ky-

Kypy3bl
1) LQum"rf et 2) Hum® rfrf 3) Lum® Rfrf  4) Lum" Rf Rf

24. Jlvavun, 00ecrieYnBarolie BOCCTAHOBICHHUE (EPTHIILHOCTH TBUIBIBI Y
KyKypy3bl ¢ MosiaBckum tunom [IMC
1) Qum" rf et 2) Hum® rfrf  3) Lum® RERE  4) um" Rf Rf

25. JIuaum, oOecrieunBaroe NoTyBOCCTAHOBIICHUE (DEPTUIILHOCTH MBLIBLIBI
Y KyKypy3bl ¢ MoiiaBckuM tunom [IMC
1) HQum"rfrf 2) Qum®Rfrf  3) Lum®RERE  4) Lum" Rf rf

26. Jlunwus, odnanarornas [IMC, HO uMeroIast BCe MPU3HAKK OTIOBCKOM JIH-
HUM OILLUIMTENS HA3bIBACTCS
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27. CucreMa CKpeUIMBaHUN, IPUMEHSIOIIASCS Al TIOMYyYeHUS! CTEPHIIBHOTO
aHayora
1) peuunpokusle  2) mpsiMble  3) aHanmM3HUpylomue — 4) HaCBIIAIOIINE

28. JIuHns MO0 KOMIUTIEKCY NPU3HAKOB CXOJHAS C JIMHUEH-3aKpennTeneM, HO
o0nafaromas JOMUHAHTHBIMA T€HAMHU BOCCTaHOBJICHUS (EPTHIBHOCTH H
IUTA3MOT€HAMH CTEPHIBHOCTH Ha3bIBACTCS

1) cTepHIIBHBIN aHAIOT 2) aHAJIOT-BOCCTAaHOBHUTEIT

3) 3akpenuTenb CTEpIIBHOCTH  4) pecTopep

5) BoccTaHOBUTENb (DEPTUIBHOCTH  6) MJIa3MOTeHHON

29. JIuHum, UCroyib3yeMasl B Ka4eCTBE JIOHOpPA FeHOB BOCCTAHOBJICHUS (ep-
TUIIBHOCTH MPH MOJTYYCHUN aHATIOTOB-BOCCTAHOBHUTEICH
1) HQum"rfrf 2) um® Rfrf 3) Lum® RERE  4) Lum" Rf rf

30. VMcnonb3oBaHue B Ka4ecTBE JIOHOPA T€HOB BOCCTAHOBJICHHS (EepPTUIILHO-
CTH TIPU TIOJIYYSHUH PECTOPEpOB (DePTHIBHBIX JIMHUN 00JIaIAI0IINX T1a3MO-
TeHaMH CTEPHIILHOCTH MO3BOJISIET

1) momy4ats cTepuibHbIe POpMBI  2) BOCCTAaHABIMBATH (hEPTHIIFHOCTD

3) 6pakoBaTh PACTEHHS PEIIECCHBHBIM T'eHoM T B romo3uroTe

4) yMEHBIIUTH IUICHOPOITHOE JEHCTBHE IIIa3MOTe€HOB CTEPHIBHOCTH

31. YV KyKypy3sl OOHapy>KEHbI CIEAYIOIIME THITbl IUTOILIA3MaTHYECKOMI

MY’KCKOM CTEPUIIBHOCTH
HM 2)A 3)B 4)C 5T 6)[4

32. SBnenue, xorma oboenonoe pacteHue GopMUpYeT PepTUITLHBIE 3aPOIbI-
IICBbIC MEIIKH M (DYHKIMOHAJIBHO HEIEECIOCOOHBIC TbLIBIECBbIC 3epHA
Ha3bIBACTCS

33. Aenenne LIMC mmpoKo MCTONB3YeTCsl NMPH CO3JAaHMHM HA CTEPHIIBLHOM
OCHOBE

1) TpurnonHBIX GOpM  2) TEPO3UCHBIX THOPHIIOB

3) nHOpeAHBIX TUHUN 4) TeHeTHYEeCKUX KOHCTPYKITHI

34. K HemocTtaTkaM HMCHOJB30BaHUS TUIA3MOTEHOB MY>KCKOH CTEpPHIIBHOCTH
TIPY CO3J]aHUU TeTEPO3UCHBIX THOPUIOB MOKHO OTHECTH

1) HETaTUBHOE TUICHOTPOITHOE NIEHCTBHE

2) HU3KYIO YPO’KaHOCTh THOPHIIOB

3) HaceI0BaHKE TUIA3MOTCHOB TOJBKO M0 MATCPUHCKOM JIMHUH

4) CIeTUIEHHOE HACIEIOBAaHIE C HEKOTOPHIMU OOJIC3HAMHU
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Tema V. MOJIEKYJIAPHBIE OCHOBBI HACJIEACTBEHHOCTH

IIpakTnyeckoe 3ansiTne 11

TEHETUYECKHI KOJ

Henr 3ansiTus. O3HAKOMUTBCS C MOJEKYJISIPHBIMH OCHOBaMH
HACJICICTBEHHOCTH.

3aganue. M3y4uTh CTpoeHHE HYKJIEMHOBBIX KHUCJOT, MPOLECCH pe-
IJIMKaluy, TPAHCKPUIIIHUKA U TPAHCIIALUHA. OCBOUTH MEXaHHU3M peam3anuu
TEHETHYECKOTO KOAA.

Matepuansl ansa 3aHaTHil. CXeMbI, PUCYHKH, TaOJWIla TEHETHYIe-
CKHUX KOJI0B. TUIOBBIE 3a7a4U.

Jluteparypa

1-C.174-192; 6 - C. 125-173; 10-C. 37-59; 11— C. 66-100.

Iosicnenus K 3agaHui0. XpoMOCOMa MPEACTABISET COO0I HYKIIEO-
MIPOTEUIHYIO CTPYKTYPY, COCTOSIIYIO U3 HYKJIEMHOBOM KHCIOTBI M THUCTO-
HOBBIX OeNKOB. B KauecTBe HyKJIEHMHOBOI KHCIOTHI B XpOMOCOMax IO/aB-
Jstromero OonplMHCTBa opraHusmoB coxaepxkurcs JHK (ze3oxcupubdony-
KJIEMHOBAas KHUCJIOTA), KOTOPOM M MPUHAJIEKHUT BEAyIIast pojb B SBJICHHUIX
HacjaeacTBeHHOCTH u u3MeHunBocTH. [lommmo JIHK B peanuzanuu reneru-
yeckoit nHPopmanun npuanMaeT ydactrue PHK (pubOonykienHOBas KHCIO-
ta). KommyectBo JIHK B KiteTkax Ka)KIoro opraHu3Ma OTHOCHTEIBHO IT0-
CTOSIHHO, TIPHYEM B IOJIOBBIX KJIETKax (raMeTrax) ee COAepKHUTCA B JIBa pa3a
MEHbIIIe, YeM B COMATUYECKHX, YTO COOTBETCTBYET MOBEJECHUIO XPOMOCOM
B Meiio3e u npu oruogoTBopernu. JJHK uckirountenpHo MHOTOOOpa3Ha n
BMeECTe ¢ TeM 00JajaeT BUAOBOW CrelMPUIHOCTRIO, CIOCOOHA caMOy/IBau-
BaThCs (PEIUIMIIMPOBATHCS) B MPOIIECCE MUTOTHYECKOTO ITHKIA, Omarogaps
YyeMy B OpraHu3Me oOecHeyrBaeTCsl COXpaHEHHE HAaCleACTBEHHON HHOP-
Manuu B oHToreHese. Mizmenenue B ctpoenun moinekyisl JJHK obycnosnu-
BaeT M3MEHEHNE COOTBETCTBYIOIIETO MTPU3HAKA UITH CBOMCTBA OpraHu3Ma.

CTtpoeHue 1 cBONiCTBA 1e30KCMPHOOHYKJIeMHOBOH KucaoTel. JJTHK
— CIJIOKHBIH OHMOIONMMEp, COCTOSIIMK M3 Ooiee MPOCTBHIX COEAMHEHHIH
(nykneotunoB). Kax/aplit HyKJICOTH ] BKIIIOYAET TPH KOMIIOHEHTa — OCMa-
mox gocgoproii kucromul (D), NMEHTO3HBIN caxap dezoxcupubosy (1) u
azomucmoe ocnosanue (A), IPEACTaBICHHOE YETHIPbMS THUIIAMH: MYPHHBI
— @OeHuH WY 2yaHuH 1100 MUPUMHIUHBI — mumun Wd yumo3sun. CTpo-
€HHE OJIHOTO HYKJICOTH/IA CXEMaTHYECKU MOKHO IIPEICTAaBUTh CIIEIYIOIUM
obpasom (puc. 24).
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CrenuuIHOCTD Ka)XI0T0 HYKJIEOTH-
na B moniekyiae [JHK onpenensiercss Hanuuu-
€M COOTBETCTBYIOILLETO a30THCTOTO OCHOBA-
HUS, TIOTOMY HUX TpUHATO 0003HAYaTh
— A HadalbHBIMHA OyKBaMH a30THCTBIX OCHOBa-
Huit: A — agenws, [ - ryasun, T - Tumun, 1]
- nuto3uH. Monekyna JHK coctout u3
IBYX LENOYEK HYKJICOTHAOB, COCAMHEHHbIX

Puc. 24. Crpoenne oTaemb- gommuementapHo. Kaxpiit HYKJIEOTH] OJII-

Horo Hykneoruaa JHK HOM IIETIOYKH COCIUHSCTCS BOJOPOIHBIMHU
CBS3SIMHM CTPOTO 3aKOHOMEPHO: aJ€HUH C TUMHUHOM, F'YaHHUH C LIUTO3UHOM,
IpUYeM aJeHWH U TUMHMH COCTUHSIOTCS JBYMS, a IUTO3UH U TyaHUH - Tpe-
M$I BOZOPOJHBIMHU CBSI3SIMH. PaccTosiHue MEXIy HYKICOTHIIAMH PaBHSICTCS
3,4 A (1A — anrcrpem paBeH JeCATUMHIIITHOHHON IONH MUTAMETPA MK
0,34 aM — HaHoMeTpa). Tak Kak JUIMHA TTypUHOBEIX OCHOBAaHMIA paBHa 12 A,
a TMPUMUAMHOBBIX 8 A, To nmamerp mBoitnoit nerm JJHK 1o Bceii mmune
cocrapiser 20 A. JIro6as monexyna JJHK umeer co6CTBEHHOE HYKIEOTH/I-
HO€ COOTHOILIEHHE, MOAYUHSIIONIeECsS MPaBUIy SKBHBaJIeHTHOCTH J. Yap-
radda. B kaxcooi [THK codepoicarue mumuHa pagHo cOOEPHCAHUIO a0eHU-
Ha (A = T), a codepoicanue eyanuna pagno cooepoicanuro yumosuna (I" +
1)) u 6 3asucumocmu om 8udosou npunaonexchocmu [JHK mensemces auuto
omuowenue (A + T/ 1"+ []). Hanpumep, B JIHK yenoBeka 310 oTHOIIEHHE
(acummerpust) cocrasisier 1,52, y kypuus! 1,38, a y mmennnsr 1,19. Orta
BEJIMUMHA MOJTyYHIIa Ha3BaHUE Kodpuyuenma U060 Cneyupuunocmu.

[IpocTpancTBeHHyt0 Monenp Monekynsl JJHK ycranoBmmm B 1953 r.
. Yorcon n ®@. Kpuk. Onu ycranosuny, uro monekyina JAHK, cocrour us
JBYX KOMIUIEMEHTAPHBIX LIEMOYeK HYKJICOTHIOB, UMEET BUJ MPABOBUHTO-
Boit crimpany guameTrpoM 20 A (2 HM). A30THCTBIE OCHOBAHHS OPHEHTHPO-

BUanKA ' 2
NIMKALWW- S aws

ONEKY LY
HK-TTIONHUMEPA3bE

Puc. 25. Cxema perumnkanmu mosiekysibl JJHK
1 - ucxomnast JIHK; 2 - nouepraune JHK
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BaHBI K LIEHTPY CHHPAIIH, PACCTOSHHE MEXKIy HyKICOTHIaMK paBHO 3,4 A.
Monexkynbl THK coCTOSAT U3 HECKONBKUX ThICSY HYKJIEOTUAOB, OCIEA0BA-
TEIbHOCTh KOTOPBIX YHUKAJIbHA.

OpnnauM U3 BakHeHmmx cBoiicTB Mosekynbl JJHK sBnsercs ee crmoco6-
HOCTb K CAMOBOCIIPOM3BEICHUIO WIIM PeIVIMKALMU. DTOT MPOLECC IIPOUCXO-
JUT B mepuop cunresa (S-mepuoxa) uHTepdasbl MUTOTHYECKOrO LHMKJIA: Ha
OTAeNbHBIX y4yacTkax Monekynbl JTHK oOpa3yioTcs Tak Ha3plBacMble BHIIKH
pETUIMKALNN, BOAOPOIHBIE CBSI3M MEXIy a30THCTBIMM OCHOBaHHSIMH pa3pbl-
BAIOTCsI, LETIOYKN HYKJICOTHIOB Pa3beAMHAIOTCA, M KaXAas U3 HUX CTAHO-
BUTCSl MaTpUIICH, HA KOTOPOW MPOUCXOAMT CHUHTE3 JOYEPHHUX HUTEH (pHC.
25). Ha Hutsx-mMatpuiax crpostces ase podepuue monekynsl JJHK - Tounsie
KOIUMU UCXOAHOU. Takol TN periMKalyy NOJy4YWI Ha3BaHUE MOITYKOHCEp-
BaTUBHOTO. [Ipoliecc permmKaiyyu OCYIIECTBIsIeTCS pU ydacTUH (epMeH-
TOB, noiyuuBHIMX Ha3BaHue J|HK-mommmepaspl. OH Bcerna mpoTekaeT B
HaIpaBIIeHUH OT 5' aToMa yriiepoia B MOJIEKyJIe caxapa K aTomy 3'.

Ctpoenne u ¢ynkuun PHK. PubonyknemHoBas Kuciora — 3TO
CJIOXHBIN OMOJIOrMYEeCKUit mouMep cocrosinuil, kak u JIHK u3 otnenbHbix
nykieotusioB. B ctpoenne JIHK n PHK umeroTcs cnenyromye nNpuHIUITHN-
AJbHBIE PA3ITHYNS:

1. B kauectBe Mosiekyiibl caxapa B PHK npencrasnena pubo3sa;

2. Bwmecro a30THCTOr0 OCHOBaHHS THUMHUH BKJIIOUEH APYrod MUpH-

MUJVH - YpaLum;
3. Monekynst PHK, kak npaBuiio, UMEIOT TOJIBKO OJHY HYKJICOTH]I-
HYIO LIETIOUKY.

Oxka3bIBaeTCsl, YTO 3TH HE3HAUUTENIBHBIE Pa3INuus MMEIOT YPE3BBI-
4YaifHO Ba)KHOE 3HaUeHHE B Omomorndyeckor poiu, BeimonHsemoir PHK. Bee
umeromecs B kierke PHK mo cBoum QyHKIMAM pa3zgeneHbl Ha TpU TUNA:
MPHK, TPHK u pPHK. Bce tunel PHK cunTtesupyrorcs Ha JJHK-matprnax
npu nomomu ¢pepmenta PHK-nonumepasa.

Matpuunas PHK (MPHK) cuunThiBaeT (TpaHCKpHUIIIINS) Hacen-
ctBeHHyI0 nH(popmarmio ¢ ydactka JIHK (rena) B dhopme mociemoBarenn-
HOCTH a30THCTBIX OCHOBaHMH M MEPEHOCUT (TPaHCIALMS) ee B puOOCOMBI,
rae npoucxoaut cunte3 Oenka. IIpu stom MPHK ciyxut marpuueit, Ha
KOTOpOH coryiacHo ckonuposanHoi ¢ JIHK mocnenoBaTtenbHOCTH HYKIEO-
TUAOB BBICTpanBacTCs OINpPENEICHHAs MOCIEI0BATEIbHOCTE AMUHOKHUCIIOT.
MosHo ckazate, uTro MPHK sBasiercs «nocpennnkom» mexay JAHK sapa
KJIETKH 3aKII0UeHa reHeTndeckas nHdopmamus 1 pubocoMaMu IUTOIUIa3-
MBI, IIe TeHeTndeckass MH(pOpMalus peaju3yercs B IOCIEI0BaTEIbHOCTD
aMUHOKHCIIOT (0€JI0K).

TpancnoptHas PHK (1-PHK) nepeHocuT akTHBHpOBaHHBIC aMHHO-
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KHCIIOTHI K pu0OCOMaM U y4acTBYeT B CHHTE-
3e Oemka. Kaxkmass aMHHOKHCIIOTa TIPHUCOEIH-
HAeTCS TONbKO K ompeaenenHoit TPHK, T.e.
JUIST  KaXJIOM aMHUHOKHMCIOTHI CYIIECTBYET
ceoii tun TPHK. Bropuuhnas crpykrypa y
-Bcex TPHK mnpencrasnena B Bujie KieBEepHO-
r'0 JIUCTA C TpeMsl (PYHKIIMOHAILHO BaKHBIMH
yuactkamu (puc. 26). Ha koHme omHol u3
Lened HaXOOUTCS aKyenmopHulil Y4acmox -
tpuruier I[IIA, x ageHHHY KOTOpPOTO TMOX
neficteueM ¢epmenta amuHoarmn -TPHK-
CHUHTETa3bl IPUCOSTUHSIETCS crenupraecKkas
aMHMHOKMCIIOTa. B oqHO# M3 meTesih uMeeTcs

yuacmox, onpeoensiowuil cneyupuuHocmo
TPHK, ero cnocoOHOCTh MPUKPEILIATHCS K
onpezaeneHHoN amuHokucioTe. B cpenneit netne TPHK nHaxonutes ygactok
AHMUKOOOH — TPUILIET, COCTOSIIUM U3 TPeX HYKJICOTHUAOB, KOMIUTUMEH-
TapHBIX omnpefeneHHOMY y4acTky (komony) MPHK. Ilpu momormm aHTHKO-
nmona TPHK «y3naeT» coorBercTByrommii kojoH B MPHK, T.e. ompenenser
MeCTO, KyAa JOJDKHa OBITh TocTaBieHa crenududeckas manHoi TPHK
AMHHOKHCIIOTa B CHHTE3UPYEMOil MoJIeKyJie Oernka.

Pu6ocomansnasa PHK (pPHK) yuactByer B npomecce cunresa Gein-
Ka, SIBIISISICh MHUIIMATOPOM TIepBOHAYAJIBHOrO CBsi3biBaHUsI MPHK m pubo-
combl. B kommutekce ¢ Genkamu pPHK cozmatot ctpykrypy pubocom (ciry-
JKaT Kak ObI KapKacoM pubocom).

Puc. 26. Ctpoenune TPHK

Tabmuna 10
OcHOBHBIE aMHHOKHUCIIOTHI, BCTpeyaronuecs B 0eiKax
Hassanmne CoxkpareHHoe Hassanme CoxkpareHHOe
o0o3HaYeHnE o0o3HaYeHNE
1. Amannu Ama 11. Jetinuu Jleit
2. Aprunun Apr 12. JIuzun JInz
3. Acnaparux AcH 13. MeTHoHuNH Mer
4. AcnaparuHo- 14. I'myramMmuHOBas
Bas KHCJIOTa Acn KHCIIOTa Toyr
5. Hucreun uc 15. Ilponun IIpo
6. OeHnnaranuy ®DeH 16. Cepun Cep
7. I'mytamMuH I'my 17. Tpeonun Tpe
8. 'mumun I'mn 18. Tpuntodan Tpu
9. 'mctuaue I'uc 19. Tuposun Tup
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| 10. Mzoneiimun | Wneit | 20. Bamun | Ban

I'eneTuyecknii koa. M3BecTHBIE (GOPMBI JKUBOW MaTEpHH COACpIKAT
B Ka4eCTBE BaKHEUIIIETO KOMIIOHEHTa Oenku. JI1000# Oeok mpeacTaBiseT
cO0OH TONBKO €My CBOMCTBEHHYIO IOCIEA0BATEIbHOCTE aMHUHOKHCIOT,
CIOCOOHYIO K JIOKaJbHBIM m3MeHeHusaM. [lupoko pacnpoctpanens 20 oc-
HOBHBIX aMHUHOKHCIOT (Tabin. 10). ['eneTmueckuM KomoM (KOJOM Hacye[-
CTBEHHOCTH) Ha3bIBAIOT MPOIECC MEPEBOJa MOCIEN0BATEILHOCTH HYKJIIEO-
tunoB IHK B mocnemoBarenbHOCTh aMUHOKUCIIOT TONUNENTHAHON IICTIH.
I'eneTndeckuii Kox 00JIamacT PSIOM OCHOBHBIX CBOMCTB.

1. Konx tpumerern. MecTormonoxxeHne Kaxa0i aMIHOKHCIOTHI KO-
pyercs coueTaHHeM TpexX (TpHILIETa) CTPOTO OINpPENEeNIeHHBIX HYKJICOTHIOB
MPHK, oOpa3yromux (pyHKIIMOHATBHYIO STYEUKY KO/Ia WA KOOOH.

2. Kog yamusepcanen. Komonst MPHK enunbI st ctporo omnpezneneH-
HOWM aMUHOKHCIIOTHI JIFOOOT0 OpraHu3M (0T BUpYyCa JI0 YEJIOBEKA).

3. Kon cneumduuen. JIro6oi KOJOH ONpeAesseT JUIb TOJIBKO OJHY
aMUHOKHCIIOTY.

4. Kon BblpoxaeH (m30biToueH). OqHa aMHHOKHCIIOTa MOYKET KOJHU-
pOoBaThbCsl HECKOJIBKUMHU (OT OJJHOTO JI0 IIECTH) TPUIIJIETAMHU.

5. Kopa ogHoHanpaneH u HenepekpoiBaromuiics. [Ipu cunTese Oenka
KOJOHBI «CYUTHIBAIOTCS TOJHKO OJTHOM HAIPAaBJICHUM IOAPS, TPUIUIET 3a
TPUILIETOM.

6. Komonsr YAI', YAA, YI'A (cTom KOABI MJIM HOHCEHC KOJIBI) HE KO-
JMUPYIOT aMUHOKHCIIOTHI, a SBJSIOTCS CUTHAJIOM 3aBEpIIEHUs] CHHTE3a I10-
munentuaa. Kogousl I'YI' 1 AVI ecnu crosr B Hauane MPHK, saBisrorcs
WHUIMATOPAaMU Havaja CHHTe3a OeJiKa, €ClIi HE CTOSAT IEPBBIMH, TO 00ec-
MIEYUBAIOT BKITFOUEHHE CIIEIU(PHUIESCKON aMIHOKHUCIIOTHI.

B 1962 r. HupenGepr u Ogao pazpaborany MeTof pacimppoBKH reHe-
THUYECKOTO KOJ1a, a B 1965 T. yke ObIIT cocTaBIeH KOJOBBIH CIIOBaph (Tad. 11).

Kox MoxxHO mpencraBuTh B BHE COYETAHHH HYKIJICOTHIOB JIMOO
PHK, mu6o JIHK. Ilpu cuHTe3e mOMMMIEenTUIHON NEnoYku WH(OpMamus
cunthiBaetcs HernocpeacTsenHo ¢ marpuanoit PHK (MPHK). 1o atoit mpu-
YHHE, a TaKXKEe B CHIY TOTO, YTO KOJ OBII PAacKpBIT INIaBHBIM 00pa3oM B
JKCIepUMEHTax Ha stane tpanciasiund MPHK, npunsaTo mpeactaBisTh Ko-
JIOHBI B Buje TpuruieToB HykieoTnnoB PHK. Ognako ciexyer uMeTh B BH-
Iy, 4TO Ta e WHpopMaiys B (popMe KOMILIEMEHTApHBIX TPHUILIETOB 3a-
kmoueHa B uenu JIHK, kortopas cmyxutr marpuuei anst oOpa3oBaHHS
MPHK, HO BMeCTO OCTaTKOB ypanuia QUrypupyroT OCTaTKd TUMHUHA.

ITocenoBaTenbHOCTh KOJOHOB 00pa3yeT T'eH, COTIACHO KOTOPOMY B
npolecce CHHTe3a Oelka BBICTpaMBAETCs CBOeOOpa3Has MOCIeN0BaTElNb-
HOCTh aMHHOKHCJIOT (TIOJMUIENITHIHAS LIEMb) ONpeAesIonias, B KOHEYHOM
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CUCTC, CHeI_IC(l)I/I‘IGCKI/IC IMMPU3HAKU U CBOIiCTBa OopraHusma.

Tabmuma 11
KonoBerii ciioBaps (Ha ocHoBe Koj0oHOB MPHK)

1'([3;1;(1;22115{ Bropas 6ykBa Koj0Ha Tpemsa

KOZIOHA \Y 11 A r OyxBa e

5) moHa (3')
Oen Cep Tup uc y
v DeH Cep Tup [uc 1T
Jle#t Cep Tepmunar. | Tepmunar. A
Jleit Cep Tepmunari. Tpu r
Jlent IIpo T'uc Apr y
Jlei IIpo T'uc Apr 11,
1 Jlent IIpo T'uc Apr A
Jlen IIpo T'uc Apr r
Unen Tpe AcH Cep y
Wneit Tpe AcH Cep I
A Uneii Tpe JIus Apr A
(HMHSI?I) Tpe JInz Apr r
Ban Ana Acn ['nu y
Ban Ana Acn ' 11
I Ban Ana Ly ['u A
(H]iilnu) Ana 'y ' r

Cunre3 0enka. Tpancsuus MPHK (cunTe3 Genka) ocymiectBusieTcst
Ha pubocoMax, rje reHerudeckas nHpopmanus, 3amrcanHas Ha MPHK B
BHJIE TTOCJIEI0BATEIHFHOCTH a30THCTHIX OCHOBAHUN PeaTn3yeTcsl B MOCIEI0-
BaTEJIbHOCTH aMUHOKUCIOT HOJUIENTHAA. JTO CIOKHBIN Mpoliecc COCTOUT
U3 TPEX ATAIOB.

1. AKTHBHpPOBaHHE CBOOOJHBLIX AMMHOKMCJIOT. VMmeromuecs B
KIIETKE CBOOOJIHBIE aMHHOKHUCIIOTHI, B pe3yibTare B3aumMoieicTBus ¢ ATD
(anenoszunTpUdOChOpHO KHMCIOTOH) M QepMmeHTamMu amuroyur-mPHK-
cuHmeasbl CTAHOBSTCS AaKTHBHBIMH, T.€. CIIOCOOHBIMU TPHUCOCIUHATCS K
TPHK u cBsi3bIBaThCS B MOTUNENTHAHYIO LETIb.

2. AmunoanniaupoBanue TPHK. Ilpucoennnenne akTuBu3upoBaH-
HbIX aMuHOKUCIOT K TPHK, npu 3TOM Kaxplii aMUHOKHUCIIOTHBINA OCTaTOK
MPHUKPEIUIIETCS TOJIBKO K cBoeMy creruduueckomy kiaccy TPHK.

3. Monmmepu3anusi aAMUHOKHUCJIOT. DTOT ATAll CBsI3aH C MIOCTPOCHH-
€M aMHHOKHCIIOT B MOJUIENTHHYIO 1iens Ha matpuile MPHK B mopsnke
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LHK -nosamenasa

B rancagyLs

Amunerucnoms:
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& egMERTT

dumoenanaima

Puc. 27. O0mas cxeMa pealau3aiyuy TeHeTHIeCKOT0 MaTepralia B KIIeTKe

TpeIonpeieIecHHOM YepenoBanreM HykiaeotunoB JIHK, Ha xotopoii Obuia
cuHTe3upoBaHa AanHast MPHK u coctouT u3 tpex craauid.

Hnuyuayusa. K manoii cy0beHAIIE pUOOCOMBI IPUKPETUISETCS OIHA
monekysna MPHK, k ctaproBemm komonam xotopoit AYT wmm I'VT npuco-
eaUHsIoTCs crnennanbHele nHUIMupytomme TPHK. B3aumogeiictsue crap-
ToBbIX KomoHOB MPHK, maioii cyOneauHUII pruOOCOMBI M MHHUITMHPYIO-
meit TPHK oOpasyer xomniexc unuyuayuu, Kk KOTOpOMY NPUCOEIMHSIETCS
OombIas cyobeTuHUIIA PUOOCOMEL.

Ononeayus. MPHK mnepenBuraercst B pubocoMe Ha CIEYIONMNA KO-
JIOH, KOTOpbIN «pacno3HaeT» Tojibko TPHK ¢ cooTBETCTBYIOIIMM aHTUKO-
noHoM. [IportuBononoxseiil ydactok pacno3HanHoil TPHK ¢ cootBercTBy-
IolIel aMUHOKUCIIOTOH MPHUKPEIUIET ee K 00NbLIoN cyObeanHuIe pudboco-
Mmbl. [lanee MPHK mepensuraercs B pubocoMe Ha CISAYIOIIMIA KOIOH, KO-
TOpBIM «pacno3HaeT» yxe apyrasg TPHK, Hecymas cBo0o aMHHOKHCIOTY.
[IpenmecTByronias aMUHOKHUCIIOTa ¢ MOMOIIBIO0 NENTUIHON CBSI3U MPHUCO-
€IVHSETCS C BHOBD JOCTaBICHHON aMUHOKHUCIIOTOH H T.JI.
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Tepmunayus. llpouecc coeaWHEHWS aMHHOKHCIOT B TOJMIETITHI
IPOMCXOAMT A0 TEX MO, I0Ka B puOOCOMY HE NOCTYIHUT OIUH U3 TPEX Tep-
MUHHPYIOIIMX KOJOHOB (HOHCEeHC-k0J0B YAA, YAI umu YI'A). Houcen
KOJBbl He pacno3Hatorcsi antukogamu TPHK, uro mpuBogut k 610kupoBa-
HHUIO 3JIOHrauuu nojunentuanoi uenu. Chopmuposasiascs MOCIEAOBA-
TEJIBHOCTh AMUHOKHCIIOT, JTMHEHHBIN nonunenTtu (epBUYHas CTPYKTYpa)
oTaensieTcs OT puOOCOMBI, TIOCHE Yero mpuodperaeT CBOWCTBEHHYIO JaH-
HOMY OeNKy OHMOJIOTHYeCKH aKTHBHYIO KOH(HTYpamuio (BTOPHUYHYIO, Tpe-
TUYHYIO WIN YE€TBEPTUUHYIO CTPYKTYPY), T.€ IPOUCXOAUT NPOLECCUHT.

OO0myoo cxeMy peanu3allid T€HEeTHYEeCKOro Marepuaiga B KIETKe
MOXXHO MPEACTABUTHL KaK COBOKYINHOCTL IOCJICAOBATCIIBHO MAYIIUX IIPO-
ueccoB: pernkauuu JHK, tpanckpunuuu wnu cunresa PHK u tpancns-
1 MPHK wimu co6cTBeHHO cuHTe3a Oenka (puc. 27).

Bomnpoce! Aj1st caMOKOHTPOJISE

1. Cxema ctpoenus otaenbHoro nykieoruaa JHK.

2. Kakue a30THCTBIE OCHOBaHMS OTHOCATCS K IypHHaM, a Kakue K
MUpUMUTUHAM?

3. Kakue yuensie pacmmdpoBanu ctpykrypy AHK, u B kakom romy?

4. B uem 3akmrovaercst BuoBas cnenuduaHocts Moiekyn JJHK?

5. Kakumu OGuosioruueckumu cBoiictBamu obnagaet moiekyna JJHK,
KaK BEI[ECTBO HACJIEZCTBEHHOCTH?

6. Mexay KakuMH a30THCTBIMM OCHOBaHUSIMH CIIOCOOHBI 00pa30BHI-
BaThCS BOJOPOIHBIE CBA3U? BO3MOXKHBI JIM IpyTrHe COUETaHUs U TodeMy?

7. B dem 3akirodaercs MOJIEKYJISPHBIM MEXaHHW3M MYTHPOBAHUS
npeoxkeHHsii k. Yorconom u @. Kpukom.

8. B xakoil meprog MUTOTHYECKOTO IUKJIA TPOUCXOJUT PETUTUKALMS
monekynsl JJHK?

9. Kako#i Tin permukanuu xapakreper JJHK u ero mpuanmmn?

10. IlouemMy reHeTHUecKuii KoJ 0Opa3yercsi coYeTaHHEM HMEHHO
TpeX HYKJIEOTHIOB?

11. Ilepeuncinre OCHOBHBIE CBOWCTBA TEHETHYECKOTO KOJIA.

12. Kakoe CBOWCTBO I'€HETHYECKOIO KOJIa ABISETCS TEOPETHUECKOMN
OCHOBOM reHHOM nHxkeHepun. [louemy?

13. Kakoe CBOWCTBO T€HETHYECKOTO KOJ[a CHIKAET KOJIMYECTBO MY-
TAIMOHHBIX U3MEHEHUI HAa TEHHOM ypOBHE?

14. O0BsACHUTE CYIIHOCTH MpoLecca CITalCHHTA.

15. B ueM CXOACTBO U pa3audue TpaHCHOPMAINH U TPAHCITYKIIUH?

3agauu
1. HayanpHBIH y9acTOK MOJHIIENTHIHOM Tiernu 6akrepun E. coli cocrout us
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9-Tu aMHHOKHCIIOT, PACTIOJIOKEHHBIX B CICAYIONIEM MOPSAKE: METHOHUH -
TJIALWH - apTHHAH - TAPO3WH - TIIYTaMUH - CEPHH - JIEHIHH - ()eHUITaTaHIH
- mmnuH. KakoBa mociieoBaTeNbHOCTh HYyKIeoTHH0B Ha ydactke JTHK,
KOJUPYIOIIEM MOJUIEITUIHYIO IIETh?

2. Y4acTOK reHa, KOJAUPYIOIIEro 0eJoK, COCTOUT U3 MOCIIEIOBATEILHO pac-
nonokeHHBIX HykineoTunoB TALL AALL TAT-ITALI-ALI-ITAA-AAA T'ALL
TAT HAILL AT AL AAIL TAA ATT. Onpenenute cocTaB U MOCJIEI0BA-
TETHHOCTh AMHUHOKHCIIOT B MTOJIUMIENTHIHON IIETIH, 3aKOAMPOBAHHON B 3TOM
ydacTke TeHa. Beimennre OCHOBHBIE 3TAlbl Pealn3allii TeHETHIeCKON HH-
dhopmaruu.

3. B pesynbrare MyTaluu Ha y4acTKe I'eHa, COJAEPKaIleM 6 TPHILICTOB:
AAL-TAT-TALI-ALI-TAA-AAA, mpom3onuio 3aMelIeHHe B TPETheM
TPUILIETE: BMECTO T'yaHHMHA OOHapy»KeH IUTO3uH. HanwuimuTe coctaB amu-
HOKHCJIOT B MOMUIICIITHAC IO MyTaIliHU U MOCTIE Hee.

4. ®parment omHoii u3 nener JJHK umeer crenyromryro mociieoBarens-
HocTh HyKieoTunoB: AAATATHALUATATTTUTIITALTA. Hamumure
ctpoeHue Mosiekyinbl M-PHK, oOpasyromieiics B mpoliecce TpaHCKPUIIIIUN
Ha TOM ydacTke moJekynsl JJTHK.

5. lonunentua coctont U3 14-TH aMUHOKHCIIOT, PACIOJIOXKEHHBIX B Cie-
JIIOITIEH TOCIeA0BAaTeIFHOCTH: TIyTAMHUH - TJIMIMH - aCllaparuHOBast K¥C-
JIOTa - TPOJIMH - TUPO3HMH - BAJIMH - NPOJIUH - BAJIMH - TUCTHIUH - (de-
HWJIAJIAHWH - aCTIaparvH - aJJaHWH - CEpUH - BaMH. OTpeiennuTe CTPYKTYPy
yuactka u-PHK, xoaupyroiero qaHHbIM MOIUNENTH.

6. Kakue mameHeHus MpPOM3OUAYT B CTPOEHHH OejKa, eclii B (parMeHTe
monekysnsl MPHK, nmeromem cocraB AVA I'VI[ AVIT YVA LIVI, npo-
U30ii/IeT 3aMeHa HyKJIeoTH1a B onoxeHnn 11 Ha aneHnH?

7. O6pazoBasmmiics ygactok Monekyinsl MPHK umeeT cnegyrommii coctaB
komoHOB: [TII-ALA-YVYVY-YUI-LUT'Y-AI'Y-AT'A-AVYY. Onpenenure, Ka-
kue kogoHsl JIHK Oynyt kommpoBath 31y u-PHK u B kakoil mocnenosa-
TEJBHOCTH OHHU OYIyT pacIioyiararbes.

8. ®parment neriu MPHK cocTouT M3 mocieoBaTeIbHO PacIioioKEHHbBIX KO-
JnoHoB: 'YI'VYI'VYVHYITYVYVYAVAAVIYTI'AYAA. Kakue aMUHOKUCIIOTBI
nomkHbl puHecTd TPHK Kk MecTy cuHTe3a Oenka, 3aKOMPOBAHHOTO B 3TOM
yaactke MPHK, 1 xakue aHTHKOZOHBI TOJDKHBI MeTh TPHK?

9. Hammumure nepBUYHYIO CTPYKTYPY O€lika, KOTOPBIM CTPOUTCS Ha MOJICKY-
ne MPHK, umeromeit cnemyrommii cocraB Hykiaeotuaos: AYID T'VY IV
VAV AVATVYI YVA VAA. 3MmesuTCS T aMHHOKHCIOTHEINA COCTaB, €CIH
B pe3yJIbTaTe MyTaIld BO BTOPOM KOJIOHE YpaIlil 3aMEHUTCS Ha aJIeHUH, a B
CeIbMOM aJieHVH Ha ryanuH? [Iponsoiifer u cuHTE3 HYXXKHOTO Oellka, eciu
YEeTBEPTOM KOJIOHE TIOCIICAHUN YPAIlUI 3aMEHUTCS aIeHHHOM?
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10. dparMeHT MOJEKYIBI O€JIKa COCTOUT U3 CICIYIOIIUX 8 aMHHOKHUCIIOT!
BaJIMH - JICHIIUH - CEPUU - TUPO3MH - MPOJIKH - aJJaHKH - aCllaparkH - BaJIMH.
Ckoiupko tinoB TPHK moriu ObITH MCHONIB30BaHBl KJIETKOW IS CHHTE3a
3TOro0 OCJNIKa U oyemy?
TECTOBBIE 3AJJAHUS I10 TEME
MOJIEKYJSPHBIE OCHOBBI HACJIEACTBEHHOCTH

1. IlepBbie mpsiMbie oKa3atenbcTBa renernueckor ponu JHK y Gakrepuit
MOy YHIIH
1)O.9Bepu  2) @. I'pudpdur 3) T. Moprarn  4) I1. bepr

2. Momnekynel PHK BBIONHSIOT posib XpaHUTENS HACIEACTBEHHOH HHGMOP-
Maluy y
1) pactenunit  2) BupycoB 3) Oaktepuii 4) 4ejgoBeka 5) peTpOBHUPYCOB

3. CBOHCTBO TEHETHYECKOTO KOJZIa, COTJIACHO KOTOpOoMY Bce KomoHbl MPHK
€IUHBl VIl CTPOrO ONpPEIeNICHHOW aMHHOKHCIOTHI — JII0OOro OpraHu3ma
Ha3bIBAETCS

4. Crpyktypy mosekyisl JIHK B 1953 1. ycTaHoBMIN
1) HK KomerioB  2) O.0Bepu  4) ®.)Kakod 5) [I.Yorcon 6) D.Kpux

5. IHK kak martepuaiibHBI HOCHTEIh HACIEICTBEHHOCTH OONANaeT CIemy-
IOIIMMH OCOOCHHOCTSMH

1) CiocoGHOCTH K camoyiBoeHUI0  2) CrIOCOOHOCTH MEepeIBUTaThCs

3) Bo3aMoXXHOCTD pa3MHOMKATCS 4) CnocoOHOCTh MyTHPOBATh

5) Bo3moxxHOCTD XpaHeHUs! HHGOPMALUU

6. Iporecc mepenadn MpU3HAKOB M CBOMCTB C TIOMOIIbIO BBEICHUS B KIETKY
yyxkepoanoi JIHK, Ha3zpiBaercs

7. SIBnenme nepeHoca BUPyCcaMy T€HETHYECKOTO MaTepralla U3 OJHUX KIIETOK
B JIpyTy€ HAa3bIBACTCS

8. YcranoBuTe COOTBETCTBHE. HYKHCI/IHOBaSI KHCJIOTa — COCTaB HYKJICOTU A

HYKJIEMHOBasl KMCJIOTa COCTaB HYKJI€OTHAA
1) JHK A) docdar, pudo3sa, ageHnH
2) PHK b) docdar, nezokcupnbosa, THMUH

B) docdat, nezoxcupudosa, TUTOINH
I') pocdar, pudosa, ypaunn
) dbocdar, ne3oxcuprdo3a, yparmia

9. OCHOBHBIE CBOMCTBA F€HETUYECKOr'0 KOJA - 3TO
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1) cnermduaHOCTH 2) 130BITOYHOCTH
3) BBIPOXKIEHHOCTH 4) pa3HOHAIPABJICHHOCTh
5) TPUIIETHOCTH 6) HeTepeKPHIBAEMOCTh
7) yHUBEpPCATLHOCTD
10. Ormnuarorcst Mmonekyiel PHK ot monexyn JIHK tewm, uro
1) a3oTHCTOE OCHOBaHME TUMIH 3aMEHEHO Ha YpaIlvil
2) a30THUCTOE OCHOBAHME a/ICHHH 3aMEHEHO Ha YPaIHil
3) caxap ne3okcupub03a 3aMeHeH Ha pubo3y
4) caxap TIIIOKO3a 3aMEHEH Ha pudo3y
5) JHK umeet onHy HykIeoTHIHYyIO 1emouky, a PHK ne
6) IHK nmeet nBe HykiIeoTHIHBIX 1eouky, a PHK onxy

11. Crioco0, KOTOPBIM MPOUCXOIUT peruIuKaius Mosekysl JJHK
1) nucnepcHbIit 2) KOHCEpBaTUBHBIM  3) MOJYKOHCEPBAaTHUBHBIH

12. depmeHT, ¢ mOMOIIBI0 KoTOporo mporcxoaut perumukarws JJHK, Haswl-
Baercs JJHK

13. YkaxuTe KOMITIEMEHTapHBIE Maphl A30THUCTHIX OCHOBAHUN HAXOASIINXCS
B TayTOMEPHOU opme
DA=T 2)A=L 3)T=Y 4H)I'=L0 5HA=Y 6)Y=1

14. Egununedd Takoro MposBICHUH TeHa KaK MyTalus CIYKUT

15. CBOMCTBO reéHETHYECKOTO KOoJa, COrIaCHO KOTOPOMY KOJOBBIC TPUILICTHI
TPaHCIMPYIOTCA BCETAa HCJIMKOM, Ha3bIBaCTCA

16. IlpaBuno 3xkBuBanieHTHOCTH 3. Yapradda rimacut o ToM, 4TO KOTHMIECTBO
PaBHO KOJIMYECTBY

17. Enuautieit Takoro IpOsIBICHUN TeHa, KaK PEeKOMOHMHAIINS, CITY>KUT
1) yuactok JIHK u3 10 nykneotnnos  2) yuactok MPHK u3 10 HykiieoTrion
3) otnenbHas napa HykiaeotunoB p-PHK
4) otnenpbHAS TTapa KOMIUIMMEHTApHBIX HykIeoTuaoB JJTHK

18. Monekyna IHK npencrasnser coboit
1) ABO¥HYIO CHIMPAIIh, COCTOSIIITYIO U3 TTApaJUIEIbHBIX MOTyCIHpaiei
2) OMMHOYHYIO CIIHPAITh
3) TpOIiHYIO CIIMpallb, COCTOSLIYIO U3 MApaUIEIbHBIX MOIYCITHPAICH
4) MBOMHYIO CIIAPAJTh, COCTOSIITYIO M3 aHTHITAPAIUICIBHBIX TIOTYCIIpaIeh

19. B cocTaB, 3THX MOJICKYJI BXOIUT (ocdop, CAyKAIIHA B HUX XUMHUUECKUM
OCTOBOM
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1) xupoB 2) rmoko3sl  3) caxaposel  4) IHK  5) PHK

20. Emununieit Takoro nmposiBICHUN T'eHa, Kak (YHKIWS, CIIY>)KUT MOCTIE/I0Ba-
TEBHOCTh HYKJIEOTHIIOB, KOTOpBIE METEPMHHUPYIOT TOCIEIOBATEIHFHOCTD
B Oenke

21. TouHas moCNenOBaTEILHOCTh PACIHOJIOKEHUSI aMHUHOKHCIOT B Oeskax
obecrieunBaeTCs

1) MaTpUYHBIM XapaKTepPOM CHHTe3a OenKa

2) BOCCTaHOBHUTENILHBIM XapaKTePOM CHHTe3a OenKa

3) OKHCITUTEITLHBIM XapaKTepOM CHHTE3a OelTka

4) BBICOKOH CKOPOCTBIO CHHTE3a Oelika

22. ®epmeHT, KOTOpBIM KatanmusupyeT cuHTe3 Bcex TumoB PHK na JIHK
MaTpHIax, Ha3bIBaCTCS

23. SlBneHue mapauielii3Ma HYKJICOTUAHOW mnocnenosatenbHocTn JIHK u
TIOCJIEIOBATENILHOCTH AMUHOKHUCIIOT B O€JIKe Ha3bIBaeTCs

1) KOHOMUHAHTHOCTH 2) KOMIUIEMEHTapHOCTh  3) KOJMHEAPHOCTh

4) TOMHUHAaHTHOCTh

24. Jlononaute cxemy cuHTe3a Oenka JJHK — —>» Oenok

25. Ilenr JHK, Ha xotopoii TtpanckpubOupyercs M-PHK Ha3biBaeTcs

26. Cragusa nauana tpaHckpumyu M-PHK na JIHK marpuie Ha3biBaercs

27. Cragus HapamuBaHus CUHTe3Mpyemoil nemoukn M-PHK B mpornecce
TPaHCKPHUITIN Ha3bIBACTCS

28. Cranus 3aBepieHusi cuHre3a menoukn M-PHK B mporecce Tpanckpun-
LMY HA3bIBACTCS

29. CBOMCTBO TEHETHYECKOTO KOJa, COTJIACHO KOTOpoMy KojoHbI M-PHK
€IIMHBI JUISL CTPOTO OIPE/ICNICHHOH aMUHOKHCIIOTHI JIFOOOTO OpraHu3Ma Hasbl-
BaeTCs

30. Ocobennocts cTpykryphl JIHK, Omaromapst KoTOpod NOCIIEIOBaTEIh-
HOCTh OJIHOM IIENHM HYKJICOTUIOB OIPEEIISET IMOCIEeIOBATEILHOCTh APYTOM,
Ha3bIBaCTCS

31. Konm4ecTBO a30TUCTHIX OCHOBAHH 00pa3yrOIIUX KOJIOH
l)mea  2)tpu  3)omHo  4) yeTbipe
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32. CBOMCTBO F€HETHUECKOrO KOJ1a, COTJIACHO KOTOPOMY OJIHA aMUHOKHCIIOTA
MOJKET KOJIUPOBATHCS HECKOJIBKUMU TPUILICTAMHU, HA3bIBACTCSA

33. HoHceHe — koJp! (KO TEPMUHUPYIOLIHE CHHTE3 OeIKa)
) YA 2)TYI' 3) YAA 4)VYI'A 5)AVD
34. YxkaxxuTe CBOHCTBO F€HETHYECKOTO KoJa, OJaroaapsi KOTOpOMY HOBBIIIA-
eTcsl yCTOMUMBOCTh TEHETHUECKOM MH(POPMAIMY TPH MyTAIllHOHHBIX H3MEHE-
amsix JJHK
1) yHHBepCcaTbHOCTh 2) TPUILIETHOCTb 3) HemepeKPHIBAEMOCTD
4) BEIPOXKIEHHOCTH 5) M30BITOYHOCTh

35. Teoperndeckoil OCHOBOW TE€HHON WHXECHEPHH SBISICTCS CIEIyIOIIee
CBOMCTBO M€HETUYECKOTO KOJIa

1) BBIDOKIIEHHOCTh ~ 2) TPUIUIETHOCTh  3) HEMEPEKPHIBAEMOCTh

4) yHUBEPCATLHOCTh  5) H30BITOYHOCTH

36. EnuHuIa reHeTHYecKoro Koja
1) nuaykneoTrn ~ 2) TpUIUIeT — 3) MAPUMEIUHOBOE OCHOBAaHUE
4) UHTpOH

37. CruialicuHr - 3TO MpoIece
1) yaaneHus 5K30HOB 2) cpaimBaHus SK30HOB
3) yaanenus HHTpOHOB  4) peKOMOUHAIINH

38. K konupyromum yuyactkam JJHK otHOCST
1) 5k30HBI ~ 2) UHTPOHBI ~ 3) pEKOHBI  4) CaliThl PECTPUKIIUH

39. Pacmm¢poBka reHeTHYECKOT0 KO/Ia CBA3aHa C IMEHEM YUSHOTO
1) xeiimc Yorcon 2) Mapmann Hupenbepr  3) @pencuc Kpuk
4) Bunsrensm Moran Cen 5) 'epman Memnep

40. [locTpoeHrne aMUHOKHCIOTHOW MOCIEI0BATEIBHOCTH B TOJMIIEITHIHBIX
LEMSIX HAa3bIBACTCS
1) Tparckpumus  2) MponiecCHHr  3) MOMUIUTONANs  4) TPaHCIIAIUS

41. T'naBHBIN (hepMEHT, yYaCTBYIOIINI B TPAHCKPHUITIIUH

1) PHK-monmnmepasa 2) peBeprasza 3) pecTpukTasa
4) IHK-nonumepasza

42. I'naBHbIH (hepMEHT, y4aCTBYIOIINHN B PEIUIMKALIN
1) PHK-monumepasza 2) peBepraza 3) pecTpukTasa
4) IHK-nonumepasza

43. Pe3ynprar crutaiicuHra
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1) moctpoenue kommnementapuoit autu JJHK
2) moctpoenmue 3peioid M-PHK  3) mocTpoeHne moaumenTHaHOH MeTTOYKH

44, Y najeHre MHTPOHOB M CpaIllBaHUE SK30HOB IMpH mpeBpameHnn n-PHK
B M-PHK HOcHT Ha3BaHUe
45. YcTaHOBHTE MOCIIEIOBATEIIBHOCTD 3TAOB I'EHHON WHXKCHEPUHU

1) BBeZieHHE peKOMOWHAHTHOM MOJICKYJIBI B KIIETKY PEIIMITHECHTA

2) cozmanne peKOMOMHAHTHON MOJIEKYJIBI

3) 0TOOp KJIOHOB TPAHC(HOPMHUPOBAHHBIX KIIETOK Ha CENIEKTHBHBIX CpeIax

4) UCCKYCTBEHHBIN CUHTE3 T'CHA VJIH BBIJICIICHUE IPUPOITHOTO TeHA

5) BBIOODP BEKTOPHOUW MOJIEKYITBI

46. YcTaHOBUTE 11OCIIEI0BATEIbHOCTD ATANOB U CTaIUi CUHTe3a OelKka
1) amunoarnunupoanne TPHK 2) TpaHCIALUS 5) nporneccuHr
3) akTHBanuUsi CBOOOAHBIX AMHHOKHUCIIOT 4) TpaHCKPHUIILHS

47. Kakue yvactku Monekynsl T-PHK mmeror oco0o BakHOe 3Ha4YeHUE B
cuHTe3e Oenka

1) anTuKOoMOH ~ 2) TpUTUIET 3) mpomoTop

4) akuenTop 5) cienudpruecKuii

48. Tlomewxuble (MoOwnbHBEIE) mocnenoBarenpHOocTH JIHK kommpyromue
(heHoTUNIMYECKHE TIPU3HAKH 3TO

49. YcraHoBHTE MPABIIBHYIO [TOCIIEA0BATENILHOCTH PACTIONOKEHUS YIaCTKOB
JHK B oniepone

1) mpomoTop 2) creticep 3) CTPYKTypHbIE TeHBI

4) reH oneparop  5) TEpMHHATOP

50. HebGonpume nobaBodHbIe KoybIieoOpazHble Mosekynsl JJHK Oakrepwi,
CIIOCOOHBIE K CAMOCTOSITEIbHOW PETUTUKAINN B UYKEPOAHBIX KJIETKaX Ha3bl-
BAIOTCS

51. MexaHn3M UHIYKIIUHA U PETPEcCui ObIT OTKPHIT Ha OaKTEpUSIX KUIIEYHOU
MAJIOYKH yIEHBIMHU
1) KonbiioBeiM 1 Jlyounuaeiv  2) YorcoHoM U Kprukom

4) ’Kaxkobom 1 MoHO 5) Hupenbeprom u Ogao
52. YcTaHOBUTE COOTBETCTBHE
npouecc (hepmeHT
1) paspe3zanne JJHK A) peBeptaza
2) cmmBanawne JTHK b) AHK-nommmepasa
3) noctpoenue vutu JJHK Ha M-PHK B) pectpukraza
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4) perukanust JJTHK I') nuraza
) anpmomaza

53. depmentsl criocobHbie paspe3ats JJHK B cTporo ompeneieHHbIX mociie-
JOBAaTENbHOCTAX HYKICOTHIOB Ha3bIBAIOTCS
54. B xagecTBe BEKTOPHBIX MOJIEKYJI MOTYT OBITH HCITOJIB30BAHBI

1) ma3Mus! 2) npoxku  3) XpOMOCOMBI  4) JIMTIOCOMBI

55. ®epmenTsl criocobnbie cmmBate JJHK B cTporo ompeneneHHbIX mocie-
JIOBaTENbHOCTSX HYKJIEOTHIOB Ha3bIBAIOTCS

56. AMHHOKHCITOTHI, KoupyeMble Tpuruietamu: YYVY, YVI[, YT, HYY
1) BauH  2) penmnananun  3) nedimH  4) METHOHHMH

57. Ecnu ygactok MPHK npencrasnen mykneormmamu: LY, LI, T'ILY,
VAL, YAA Ha HEM CUHTE3UPYIOTCSI aMUHOKHUCIIOTHI

1) nponux 2) penunananuy 3) anmanuH

4) MEeTHOHUH 5) THpO3UH

58. AMuHOKHCTOTHL, KOmupyeMbie Tpumuietamu: AAA, HAA, YIT, YAT
1) mm3un 2) rnyramuH  3) amanuH  4) TpunTodan

59. Ecmm ywactok mnermu JIHK mpeacraBmen Hykimeotumamu AT-
HTLILUTAATITT To nocienoBateabHOCTh HyKiieoTH0B Ha M PHK Oyner
1) TAI AT ITL, TTA LA 2)YTUTIUITH YYT OUT
3) VAT ATHITL YYA IIIA

60. Ecmm mocnemoBarensHOCTs Hyknmeotumos MPHK LY, LI, I'LLY,
VAII, YAA 10 npu cuHTe3e Oenka J0JKHA OBbITh CIIEAYIOIIas MOCiIeaoBa-
TEIHLHOCTH aHTUKOI0HOB TPHK
DITATIT LA AYLLAYY 2)ITATIT UI'A AT ATT
3)ITTATTT LI'A AVYI]

61. ITocnenoBarenbHOCTh AMUHOKHCIOT B Oenke: JIEHIMH, BaJMH, CEPHUH,
NPOJIMH U TpUIITo(aH AeTepMuHupoBaHa yuactkom JJHK

D YYATYY VIV Y YAA 2) QU ryy voy nauy vAr

I VVATYY VLY LY VIT 4) AAT HAA ATATTA AL

62. INociemoBaTenbHOCT, AMUHOKHUCIIOT B OCITKe: METCOHHH, BAJIMH, CEPUH,
MPOJIMH U TpunTodaH aeTepMUHUpPOBaHa yuactkoMm JJHK
D YYATYY VIIY LY YAA 2) QUL TYY YIY OIY VAT
3HAYITYY VIY ULy YIT 4) AAT HAA ATATTA AL

142



63. [lnuHa reHa, JeTepMUHHUPYIOIIEr0 0Opa30BaHUE MHCYJIMHA, COCTOSILETO
u3 51 aMHHOKHUCITIOTHL, OyIET COCTaBIISATh

64. Yuacrok JIHK, nerepmunupyromuii o0pazoBanue 0eika, COCTOSIIETO U3
30 aMHHOKHCIIOT, Oy/IeT UMETh PacCTOsIHUE HM
65. Eciin B JIHK capanuu cnenyromiuii coctaB a30TUCTBIX ocHOBaHMH (%): A
—29,3; ' —20,5; T—29,3; I — 20,7, To kK03(h(HUITEHT BUAOBOM CIICIIU(HY-
HOCTH COCTaBUT

1) 1,0 2) 20,5 % 3)1,41 4) 1,55

66. Ecu B JIHK nimenuiis crieayromuii coctaB a30TUCTBIX OCHOBaHMM (%0):
A—-273;1T-227,T-27,1; Il — 22,8, T0 K03 (HUIMIEHT BUIOBOH CIICIH-
(hMaHOCTH COCTaBUT

1) 1,01 2)22,7%  3)1,19 4) 1,41

67. Ecmu B IHK OGakTepuy KHMIICUHON MAJOYKK CIICIYIOUIMIA COCTaB a30TH-
cThiX ocHOBaHui (%): A — 24,7, I' = 26,0; T — 23,6; 11 — 25,7, T0 k03¢ duru-
€HT BHJIOBOM CIIEIIM(HYHOCTH COCTABUT

1) 1,04 2) 24,7 % 3)1,19 4) 0,93

68. Monexymnst MPHK BbITIONHSFOT (hyHKIINIO
1) mocTaBKM aMHHOKHCIIOT K MECTY CHHTe3a Oenka
2) nepenoca resetnyeckoro koaa ¢ JIHK k pubocomam
3) MaTpuIBI IS IpoLiecca TPaHCISILIN
4) MaTpuIIBl IS TIpoLiecca TPAHCKPHUITIHU
5) TpaHCIYKIIUHN T€HOB

69. Monexynbsl TPHK BBITIOTHSFOT poITh
1) moctaBku K pubOCOMaM aMHHOKHCIIOT
2) nepenoca renetndeckoro koaa ¢ JIHK k pubocomam
3) MaTpHLIBI 7SI CHHTE3a Oenka
4) MaTpHIIbl 7151 IPOIiecca TPAHCKPHUITIINU
5) ormmo3HaBaHMUS COOTBETCTBYIOMHNX KO/T0HOB MPHK

70. Monexynbl pPHK BbIONMHSIOT QyHKIMT
1) yqacTust B CO37JaHUM KOMIUTEKCA HHUIHALIAT
2) nepeHoca reHeruyeckoro koga ¢ JIHK k pubocomam
3) MaTpHITBI )T CHHTE3a OelTKa
4) om03HABaHUs COOTBETCTBYIONINX KOM0HOB MPHK

71. Yaacrok monexynsl TPHK 3amadeii KoToporo sSBsieTcs OTIo3HaBaHUE
cootBercTByIOIIero kojgoHa MPHK Ha3biBaeTcs

143



72. Yuactok monekyibl TPHK onpenensromuii Tun (crnocoOHOCTh TPaHCTIOP-
THpoBaTh onpeaeneHuyo A.K.) nanHoit TPHK HasbiBaetcs

73. Yuactok monekyisl TPHK ¢ HykieoTumHoM mocnenoBarenbHOCTHIO [ITIA
K KOTOpoMy Ipucoeaunsercs cnerneduyeckas A.K. Ha3piBaeTcs
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TemaVl. U3MEHUYHNUBOCTDb

I'eHeTnka M3ydYaeT OJMHO M3 BaXKHCUIIMX NPOSBICHUN XU3HU - U3-
MEHYUB0CMb, KOTOPAs. BBIPAXKACTCS B Pa3IUYUIAX MEXKITYy OCOOSIMHU 1O TPH-
3HaKkaM (pa3Mepsl, (popma, OKpacka W T.I.) U CBOHCTBaM. M3MEHYHMBOCTH
BBIpaXKaeTcsd B NBYX (popMax HacleACTBEHHOW W HeHaciencTBeHHOH. K
HacnedcmeenHou (TeHOTUIMYECKOH) M3MEHUYMBOCTH OTHOCSITCS Takue W3-
MEHEHHsI OpTaHU3Ma, KOTOPBIE OMPEAETSIOTCS TeHOTHIIOM M COXPaHSIIOTCS
KaK B psAAy NOKOJEHHH, TaK M MPH CMeHEe ycioBui cpensl. K Hewacneo-
cmeennol (MOTU(GUKAIMOHHOM) OTHOCSITCS TaKue M3MECHEHHUS OpPraHU3Ma,
KOTOPBIC CBA3aHLBI C €ro peaKuMeﬁ Ha U3MCHCHUSI BHCIIHHUX yCHOBI/Iﬁ n HE
HACJIEYIOTCS MIPH MTOJIOBOM Pa3MHOKEHHU U CMEHE YCIOBUN CPEIbL.

HacnenctBeHHas M3MEHYMBOCTH JENUTCA HA KOMOUHAUUOHHYIO (TH-
OpUIHYI0), KOTJIa HOBOOOPAa30BaHUS BOSHHMKAIOT B PE3yJIbTATe COYCTAHUS U
B3aMMOJICUCTBUSL TEHOB POJUTENBCKUX (HOPM M MYymMayuoHHyr TIPU KOTO-
poii HOBOOOpa30BaHUS SBISIIOTCS CIEICTBHEM CTPYKTYpPHBIX IpeoOpa3oBa-
HUN TEHOB U XPOMOCOM, a TaK K€ H3MEHECHHUEM YHUCIIa XPOMOCOM.

JlabopaTopHO-nIpaKkTHYecKoe 3ausiTue 12

MOJUPUKALTNOHHAA N3SMEHYNBOCTbD

Hens 3ansiTus. M3yunts 0coOeHHOCTH MOAM(DUKAIIMOHHON HM3MEH-
YUBOCTH.

3aganue. OcBouts Ouomerpuio. IIpoBecTn aHaIM3 U3MEHUYMBOCTH
KOJIMYECTBEHHBIX MPU3HAKOB.

Matepuans! 15 3aHaTHii. CHONIOBOI MaTepuai pacTeHUH MIIeHU-
IIbl, TYMEHS, IOYaTKU KYKypy3bl. THIIOBBIE 3aa4H.

Jlntepatypa

1-C. 193-206; 2. — C. 124-130; 6 - C. 175-181.

HosicHenust k 3apaHuio. MoaudukanmoHHas ((peHoTHIIYecKas) H3-
MEHYMBOCTb BOZHHMKAET I10J] BIMSHUEM YCIIOBUM BHEIIHEH Cpelpl Kak Cie-
CTBHE MPHUCIIOCOOUTENHHON (aJalITHBHON) PEaKIFA TE€HOTHITA HAa M3MEHSFOIIIH-
ecsl ycioBusl ipouspacTanus. MoauduKaIoHHass N3MEHIUBOCTh UMEET Psijl
0COOEHHOCTEH, OHa HOCHUT MAacCOBBIM XapakTep: OJHO M TOXKE BO3IEHCTBUE
BBI3BIBACT OJMHAKOBYIO M3MEHUYHMBOCTH Y BCEX OCOOEH CXOIHOrO T'€HOTHIIA.
Hamnpumep, Bce pacTeHHs OJHOIO cOpTa I€HOTHUNA IO[ BIMSIHUEM XOpOLIETro
MHHEPAIBHOTO MHUTaHHUA OyAyT MMETh MOIIHO Pa3BUTHIC JIMCThS C TEMHO-
3€JI€HOM OKpAacKOW WM MHTEHCHUBHOE KYIIEHHE B Pa3pEkKEHHBIX IOCEBAX.
Crenyroieii 0COOEHHOCTBIO TAKOH W3MEHUYHMBOCTH SIBIIICTCS €€ aJalTHBHBIN
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(mpucmocobuTenpHbIN) Xapakrep. Tak B yCIOBUSX HHM3KOHM BiaroobecrieyeH-
HOCTH y PAaCTCHUM yMEHBILIAIOTCS JIUCThS, COKPAILACTCS YUCIO YCTBUIl U T.1.
4TO 00YCIIaBIMBACT UX JYUIIYIO TPHCIOCOOUTENBHOCTD K 3aCyXe.

Xapaktep MOAU(UKAIUOHHON HM3MEHYMBOCTH ONpPEACISIeTCS U Ca-
MHUM Npu3HakoM. HanmeHee H3MEHUMBBIMHU SIBIISIIOTCS] KAU€CTBEHHBIE (MEH-
JEeNUPYIONUe) NPU3HAKU — HallpUMeEp, OKpacKa CeMsI0Jed WM BEHYHKA
[[BETKa ropoxa, OKpacka KoJioca WJIM HaJIW4YME OCTeM y MIIEHHLBI U Jp.
Hao6opoT konuuyecTBEHHbIE MPU3HAKU - BHICOTA PACTEHHH, KYCTHCTOCTB,
KOJINYECTBO 3€peH B KOJIOCE, [UIMHA KOJIOCA, Pa3Mephl JIMCTbEB M T.A.
HanOoJiee CHJIBHO TOABEPKEHBI BIMSHUIO YCIOBHH Cpelbl, a COOTBET-
CTBEHHO PETYJIMPOBAHUIO arpOTEXHUYECKUMU MEPOIPUATHUAMU. boNbIINH-
CTBO XO3SIICTBEHHO LIEHHBIX NPU3HAKOB OTHOCATCS K KAaTETOPHM KOJIHYe-
CTBEHHBIX U TIOATOMY M3YYEHHE WX U3MEHUMBOCTH UMeeT OOJbIIoe 3Have-
Hue. [{ng ycraHoBneHus xapakTepa MOTUPHUKAIIMOHHOW H3MEHYNBOCTH KO-
JMYECTBEHHBIX NPHU3HAKOB HCIONB3YIOT OuoMempuio — CTaTUCTUYECKUI
METOJ MO3BOJISIIOUINI 0XapaKTepU30BaTh M3ydaeMblid npu3Hak. OCHOBHBI-
MU 3TaraMu MPOBEACHUS CTaTUCTUYECKOIO aHaJIM3a ABJSAETCS MOCTPOCHUE
BapHallMOHHOTO PsJIa ¥ BEIYMCICHNUE €r0 OCHOBHBIX MTOKa3aTesneH.

Jns n3ydenus: Moau(UKAIMOHHON W3MEHYMBOCTH HPHU3HAKa BHIOO-
POYHAs COBOKYITHOCTB N JOJDKHA cocTaBisiTh 25-100 pacrenwmit. dns yno6-
CTBA PacyeTOB CTPOSIT BAPHALIMOHHBIN PsiJl, B KOTOPOM YKa3bIBalOT 3HAYECHHUS
BapbHUPYIOIIEro NpU3HAKa (8apuanmyl) B BO3PACTAIOLIEM MM YOBIBAIOILEM
MOpsIAKE, a TAKXKE YKa3bIBalOT MX vacTory. Hampumep, y kaxmoro uz 100
pacTeHuil U3y4yaeMoro copra O3MMOM MIIEHUIbI bopoBHUCKas Mo MpU3HAKY
YHCIIO KOJIOCKOB B KOJIOCE MOJTYUCHBI CIICIYIOLINE JaHHbIE (BAPUAHTHI — X).

20, 18, 17, 22, 19, 19, 20, 21, 20, 21, 18, 19, 17, 22, 21, 18, 18, 20, 19, 21, 19,
20, 18, 21, 20, 19, 19, 17, 20, 22, 18, 21, 19, 18, 21, 20, 18, 19,18, 20, 21, 21,
18, 19, 21, 18, 20, 22, 17, 19, 20, 19, 18, 21, 20, 20, 19, 17, 22, 19, 20, 18, 19,
19, 20, 20, 17, 19, 21, 20, 19, 20, 18, 22, 20, 19, 19, 20, 20, 20, 17, 19, 18, 21,
20, 19, 19, 19, 20, 17, 18, 22, 18, 20, 20, 19, 20, 19, 20.

2 30  —a

q:, > —A——

§ 20 + -

o) 4 7

= 10 L

= : =

0 1 1 !

5 10 15 20 25 30

YHUCITO KOJTOCKOR B KOIIOCE
Puc. 28. BapuanuonHast kpuBas 1o IpU3HAKY YUCIJIO KOJIOCKOB B KOJIOCE MIICHHUIIBI
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Hocmpoenue sapuayuonnozo paoa. IlomyueHHble BapuaHThl pacnoa-
TaroT B TOPSAKE WX BO3pacTaHus (Wiw yObIBaHWs). Tak, B BBIIIETIPHBE/ICH-
HOM TIPEMEPE YUCII0 KOJIOCKOB B KOJOce BappupyeT oT 17 mo 22, u B Bo3pac-
TaIOIIEM TIOPSIKE MX MOXKHO 3aIlicaTh TakuM oOpazoM (cM. Tadir. 12). Ywmc-
Jla, yKa3bIBAIOUINE, CKOIBKO Pa3 MOBTOPSETCS KaKA0e 3HAYCHUE TPU3HAKA Y
JAHHOTO BapHAallIOHHOTO DPsiAa, Ha3bIBAaeTCsl Yacmomou U 0003HavaeTcst Oyk-
Boii f. I'paduueckn n306pakaeTCs BapUALMOHHLINA PAI B BHIE BapHAIMOH-
HOM KpuBoii (puc. 28). Ilpu anamuze puc. 28, MOXKHO 3aMeTUTH Hambolee
BBICOKYIO YacTOTY BapHaHTOB CO CPEIHUM BhIpakeHHeM mpusHaka — 19-20
KOJIOCKOB B KOJIoce (OOJBIIMHCTBO 0coOeli cpeiHero Tuma). Takas 3aKOHO-
MEPHOCTh B IIEJIOM XapaKTepHa ISl MOTU(UKAIIMOHHON W3MESHUUBOCTH.

CocTaBUB BapHAIOHHBIA PsJl, MOXHO TONYYUTh KOJIMYECTBEHHYIO
XapaKTePUCTUKY M3y4aeMoro mpu3Haka. JlJist 7Toro HeoOX0 MO BBIYUCIIUTh
CIICTYIONME CTATUCTHUCCKHE TMOKA3aTelIH: CPEIHIO apH(METHUECKYIO,
CTaHJAPTHOE OTKJIIOHEHWE (WM CpelHee KBaJPATHOE OTKIIOHEHHE), OIIHOKY
cpenHeii apudmeTrnaeckol 1 KO3QPUIMEHT BapHalluy, WU H3MEHUYUBOCTH.

Buiyucnenue cpeoneii apugpmemuuecxou. Cpennsisi apudmMeTndeckas
XapaKTepu3yeT BEJIMUMHY MPH3HAKA BCEH COBOKYITHOCTH M3y4aeMbIX pacTte-
HH ¥ 0003HAYaeTCs X . BHIUKMCISIOT CPEIHIO apu(pMETHIECKYIO BapHalli-

OHHOTO psAfa 1o GhopmyIre.
_ E f*x
X ===
n

roe X- cpennsist apupmeTrdeckas; f- gacrora BCTpe4aeMOCTH BapHaHTHI,
X - BapuaHTa; . - 3HaK CyMMBI; 7 - CyMMa 4acToT, T. €. 00LInii 00beM BEIOOPKH.
st mojcyeToB ciedyeT BOCIONb30BaThes Tabmumei (tabn. 12). B
PacCMOTPEHHOM MpUMEpe cpelrHee apu(dMeTnueckoe 3HaueHue pasHo 19,4
KoJlocka. brm3kasi kK 3TOMy 3HaueHWIO BEJMYMHA HanOoJjee XapakTepHa s
JTAHHOW BHIOOPKH PaCTEHHIA.
Tabmuma 12
Beruriciienne cpeHero apuhMeTHIecKoro 3HaueHUs
(110 IpU3HAKY YMCIIO KOJIOCKOB B KOJIOCE)

Bapuaner X Yacrors! f 2 2
(umcIo KoMoC- Xf X-x | X=x) | X=x)f
KOB B KOIOGE) (4HCIIO KOJIOCHEB)
17 8 136 -2,4 5,76 46,08
18 17 306 -14 1,96 33,32
19 26 494 -0,4 0,16 4,16
20 28 560 0,5 0,36 10,08
21 14 294 1,6 2,56 35,84
22 7 154 2,6 6,76 47,32
n = yXf=100 1944 - - 176,80
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D f*x _ 1944
n 100
Buruucnenue cmanoapmmuoco omxnonenus. Cpemntee apupMeTHISCKOES
HE OTpaXkaeT CTEIICHW M3MCHYMBOCTU IMPH3HAKA Y JaHHOW TPYIIIBI OCOOCH,
copTa u T. 1. [y XapakTepUCTUKU U3MEHYMBOCTH UCTIONB3YIOT CTaHIAPTHOS
(cpennee kBampatuueckoe) otkioHeHune. OHO obo3Havaercs OykBoit O; u
BBIPAXKACTCS B TEX JKE €JMHUIAX, YTO U CpeaHee apu(MeTHIECKOE 3HAUCHHE.
CranmapTHOE OTKJIOHCHUE BBIUUCIISIOT 110 (hopMyIie

O=+ [>(x—x)°f
(n—1

COOTBETCTBEHHO B HAILIEM PUMEpPE
O=+ [2(X-x0°f [176.8 —+ /1787 =1,34 konocka
(n—-1) 99

CrannapTHOE OTKJIOHEHHE HA3bIBAIOT OIIMOKON OTJENFHOTO BapHaH-
Ta, TaK Kak, 3Has 3HAYCHUS x M O U JJAHHOTO BapUaIlMOHHOTO psija,
MOYKHO OIpPEJeNUTh, OTHOCUTCS JIM JIaHHas 0coOb K 3ToMy psiay. OHa Mo-
JKET OTHOCHUTBCS K TAHHOMY PsIZly, €CITU e OTKJIIOHEHUE OT cpeaHelt apud-
METHYECKOH He TpeBbIiaeT 3 0. B paccmatpuBaeMoM npumepe x = 19,4, o
= 1,34, HaubGonbliee 3HaUeHUE BapHaHTHl paBHO 22, HauMmenbliee 17. Ot-
KJIOHEHHE cocTaBuT: 22 -194=+26; 17-19,4=-2,4.

Tak Kak OTKJIOHEHHsS HauOOJIBIIET0 M HAUMEHBILEr0 BAPUAHTOB OT
cpenHel apupMETHYSCKOM He MPEeBbIMAT 3 0, T. €. + 4,02, To Bce ocodu
OTHOCSTCS K JAaHHOMY BapHallMOHHOMY psny. IIpenensl MoanpukanmoHHO!
M3MEHYUBOCTH ONPENENIOTCS KakK +3 0.

Buiuucnenue xoaghpuyuenma sapuayuu. Ins cpaBHEHUS W3MEHUYH-
BOCTH Pa3HBIX MPU3HAKOB Y 0cOOei OMHOHN BBEIOOpKHU (Hampumep, y pacre-
HHUH OZHOTO COPTa) MM M3MEHYMBOCTU OJHOTO M TOTO K€ MpU3HaKa y pas-
HBIX COPTOB, a TaK)X€, YTOOBI UMETh BO3MOXHOCTH CYAWTH O CTEIIEHU BHI-
PaBHEHHOCTH HM3Y4aeMOI'0 MaTepHala, BBIYUCIIOT KoddduiueHt Bapua-
mu C,,. Koaddunment Bapuanuu Beraucistor o ¢popmyie C,=(07 x )x 100
U BeIpaxkaroT B %. B namewm npumepe C, = (1,34 /19,4) x 100 = 6,9 %.

YroObl CpaBHHUTH pa3Max HU3MEHYMBOCTH PA3IMYHBIX NPHU3HAKOB Y
pacTeHnit OJTHOTO M TOTO K€ COpPTa, CIEAYET BHIYMCIUTH CTAHJAPTHOE OT-
KJIOHEHHE O U Kodddunment Bapuanyu C, Juist 3Tux npusHakoB (Tad. 13).

AHanu3 OCHOBHBIX ITOKa3aTeslel BapUallMOHHOTO psia JJIs TPeX KO-
JIMYECTBEHHBIX IPU3HAKOB PACTEHUI IIIEHHIBI: YHCJIO KOJIOCKOB B IJIaB-
HOM KOJIOCE, YMCJIO 3€PEH B TJIaBHOM KOJIOCE U Macca 3epHa ¢ OJHOTO pac-
TeHus (Tad. 13) mo3BoIISIeT cIeNaTh CICIyFOIINNA BBIBO/,

x= =19,44; X= 19,4 xomocka B KoJ10ce
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Tab6muma 13

P €3YyJIbTaThbL CTaTUCTUYECCKOM OLICHKHU MOI[I/I(l)I/IKaIII/IOHHOI\/'I HU3MCHYUBOCTH

OJICMCHTOB CTPYKTYPHI YpOiKasd NIICHUIIbL

N3yyaemslii pU3HAK X o C,

Yuci1o KOJIOCKOB B IITaBHOM KOJIOCE 19,4 1,34 6,9
Umcio 3epeH B IIIaBHOM KOJIOCE 41,0 8,0 19,5
Macca 3epHa C OJTHOTO pacTEHUS 3,2 14 43,8

MeHblile BCEro BapbUPYET YKCIIO KOJIOCKOB B TlaBHOM Kouoce (C, =
6,9 %). HanGonee n3MeHUYMBBII MPU3HAK - Macca 3epHa ¢ OJJHOTO PacTCHHS
(C, = 43,8 %). CreoBaTeabpHO, YUCIO KOJIOCKOB B KOJIOCE MAJIO M3MEHSET-
sl TOJ] BO3JIECHCTBHEM BHENIHMX YCIIOBHIA; Macca ke 3epHa C pacTeHHs U
YHCIIO CEMSIH B TJIABHOM KOJIOCE B OOJIBIIEH CTENEHH 3aBUCAT OT YCIOBHIA
HPOU3PACTAHKS | TI0IBEPIKEHBI CUIIBHON H3MEHYMUBOCTH.

3anaun
1. IIpun ananu3e BLIOOPOYHOM COBOKYIMHOCTH 00beMoM 100 pacTeHHid KyKy-
py3bl copta Onecckas IO TpeM BaXKHEHUIIMM 3JIEMEHTaM MPOJYKTHUBHOCTH
ObUIM TOTy4€eHb! BAPHALIMOHHBIE PSABL:
a) MO NMPU3HAKY — YUCJIO0 PSI/I0B 3epeH B MoYaTKe
BapuaHTtel x - 11, 12, 13, 14, 15, 16, 17 wacrorsi f - 2, 10, 11, 48, 13,12, 4
0) Mo NMpU3HAKY — NIMHA M0YaTKAa
BapuanThl x - 9-10 10,1-11 11,1-12 12,1-13 13,1-14 14,1-15 15,1-16
gactotel f - 3 8 16 36 28 6 3
B) 110 IPU3HAKY — YHCJIO 3epeH B OYaTKe
BapuaHThbl x —440-450 451-460 461470 471-480 481-490 491-500 501-510
gacrotel f - 1 5 9 26 34 22 3
IocTpoiite BapHallMOHHYIO KPUBYIO U BBIYHCINTE OCHOBHBIE TIOKa3a-
TENM BapUALMOHHBIX psiioB. ChenaiiTe BHIBOIBI.
2. 'V o3umoit mmeHunpl copra MupoHoBckas 808 JMHA TIaBHOTO KOJoca
kosiebnercs oT 5 1o 12 cm. Ilpu aHanm3e BEIOOPOYHON COBOKYITHOCTH paB-
Hoit 100 pacteHuMsiM ObUT COCTaBJIEH CIEIyIOUIMHA BapUallMOHHBIN PsJl 110
NpU3HAKY JJIMHBI KOJIOCa:
Bapuauth x - 5-6 6,1-7,0 7,1-8,0 8,1-9,0 9,1-10,0 10,1-11,0 11,1-12
gactorel f - 3 8 22 34 26 6 1
Brruncnyte 0OCHOBHBIE TTOKA3aTeNN BAPHAIIMOHHOTO PS/Ia.
3. Y ropoxa 4ucio MeXA0Y3IHiA A0 nepBoro 606a y paHHeCHesbIX COPTOB U3-
Mmensiercs oT 6 1o 10. Ha ocHoBe aHanm3a BBHIOOPOYHOW COBOKYIHOCTH TIO
JaHHOMY TIPH3HAKY OBbLI COCTaBJICH CJIEIYIOIIMI BAPUALIMOHHBIN DS
BapuaHTeI X -5,6,7,8,9,10,11 wacrorer f-2,17,19,25,21,11,6
CrenaiiTe 3aKIIOYCHHAE O COOTBETCTBHU PaCTeHHHU ¢ 5-10 U 11-f0 Mexk-
JOY37IHUSAMH JAHHOMY BapHALlIOHHOMY DPALY.
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IIpakTnyeckoe 3ansTHe 13

MYTAIIMOHHAA UBMEHYNBOCTD

Henb 3ansiTusi. 3y4uTh OCHOBHBIC MOJIOKEHUSI MYTAalMOHHOW W3-
MEHYHBOCTH.

3apganue. Knaccudukanus u Mmetoasl nmonydenus: myranuid. [loctpo-
UTb TOMOJIOTHYHBIE PsIIbI HACIEACTBEHHON N3MEHUYNBOCTH.

Matepuass! 1151 3aHATHI. CXeMBI, pUCYHKH.

JIuteparypa

1-C.206-226; 2. — C. §9-98; 6 - C. 185-216; 11 — C. 236-258.

OpnHoit n3 (HopM HACTENCTBEHHOW M3MEHYHBOCTHU SIBIISIETCS MYMAayu-
OHHAS U3MEHYUBOCHb BO3HUKAIOLIAS B pe3yIbTaTe CTPYKTYPHBIX Ipeodpaso-
BaHMH OTJENbHBIX T€HOB, XPOMOCOM M IeHOMOB. MyTauUsIMH Ha3bIBAIOTCS
HAcJIeICTBEeHHBIC N3MEHEHHUS NIPU3HAKa, OpraHa WM CBOWCTBA, 00YCIIOBJICH-
HbIE M3MEHEHUSIMU B CTPOCHUHM XPOMOCOM WJIM T€HOB. PacTeHust nin KuBOT-
HBIE, Y KOTOPBIX MPOW3OLLIN MYTAllW{, HAa3bIBAIOTCSI MyTaHTAMH, MPOIIECC
BO3HHKHOBEHHSI MyTaIuii MmytareHe3oM. OH ObIBaeT CIOHTAHHBIN, KOT/a MY-
TallMy BO3HHUKAIOT B NMpHpoAe 0e3 BMeLIaTeNlbCTBA YEIOBEKa, U MHIYLIHPO-
BaHHBIN, KOTJIa MYTallMOHHbIE M3MEHEHHS BBI3BIBAIOT HCKYCCTBEHHO, BO3-
JEWCTBYsI Ha OPTraHu3M CIIeHUAIbHBIMU (PaKTOpaMH - MyTareHaMH.

Tepmun «myTamms» O6bu1 peaniosked B 1901 r. ne ®puszom, KOTOPHIi
BIIEPBbIE YCTAHOBHJI OCHOBHBIC 3aKOHOMEPHOCTH MYTAllMOHHOW HM3MEHYH-
BOCTH, KOTOPBIE CBOJIATCS K CIIEAYIOIIEMY:

1. MyTauuy BO3HHMKAIOT BHE3AMHO KaK JUCKPETHbIC M3MEHEHHUS IIPH-
3HAKOB, MIEPEIAIOIINECS IOTOMCTBY;

2. Myranuu B OTIIMYUE OT MojuduKamii He 00pa3yroT HEeMPEPhIBHBIX
PSIOB, HE TPYIMIHUPYIOTCS BOKPYT CPEIHETO THIIA;

3. MyTauuu HOCAT CIIydalHbIN pa3HOHAIPABIEHHBIN XapakTep, MOTYT
OBITh TTOJIC3HBIMHU HJIH BPEJIHBIMH, PEIIECCUBHBIMHU HITH JJOMHHAHTHBIMU.

DEHOTUIMYECKH BCE MYTAIIMOHHBIE U3MEHEHHUS! MOT'YT TPOSIBIISAITHCS B
cienyonmx Gopmax.

Mopgonozuueckue mymayuu M3MEHSIOT BHEIIHEE IPOSBICHUE IPU-
3HAKOB, (POPMHUPOBAHUE OPraHOB, POCT U Pa3BUTHE OPraHU3MOB, OUCHb YACTO
NPOSBIIAIOTCS B BUE PA3TUYHBIX YPOJACTB.

Duzuonozuneckue mymayuy 00yCIOBIUBAIOT MOHMKEHUE WM IOBbI-
IIEHHE NPOAYKTUBHOCTU M >KU3HECIIOCOOHOCTH 0CO0EH HMX YCTOWYHMBOCTB
WIIM BOCTIPHUMYHMBOCTE K OO0JIE3HSIM, K HEONaronpusTHbIM (paKTopaM BHEII-
HEl cpefpl (3acyxe, Mopo3y).

Buoxumuueckue mymayuu oOyCIOBIMBAIOT HAPYILICHUE U U3MEHEHHE
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CUHTE3a BEIECTB HEOOXOIUMBIX JUII HOPMAJIBHOW KU3HEICATCIBHOCTH. Y
pacTeHuil HauboJee pacpOCTPAaHEHHBIMHU SIBISIOTCS XJIOPO(WILHBIE MyTa-
IIUM, KOT/Ia W3-32 HAPYIICHUS CUHTE3a XJIOPO(hUIIa PACTCHUS PHOOPETAIOT
JKEJITYIO OKPACKy M MOrHOAIOT Ha paHHUX ATalaxX OHTOI'CHE3a.

CymiecTByeT HECKOJBKO IMPUHIUIOB KIAcCU(PHKAIMKA MYTaIMd, OC-
HOBHOH W3 KOTOPBIX SIBISIETCSl KJIACCH(UKAIMSA MO XapakTepy H3MEHCHUsI
TCHETHYCECKUX CTPYKTYp (TeHoMa). O0IIyro cxeMy KiacCU(pHUKAIMNA MyTaIui
0 JAHHOMY TIPHHITUITY MOYKHO MPEICTABUTD CIIEITYIOIINM 00pa3oM.

1 paH3MLIH
3ameHa nyn&{ part
orun08 8 IHK Ly Tpanceepcun
+»['EHHLIE e
CnpHr paMkH HykRcoTHAR
CUHMTHIBAHMSA B _
HYKNEOTHIOB
Heneuuy
T Y-ly XPOMOCOMHBIE_{¥ [yninkaiui
MY AllH +HEPECTPOHKH Husepcuu A
Tpancnokatmu _ YTOIIOMH-
IIoMHs
Tonunronaus:
9 Amtononu-
M TIOHauA
S TEHOMHBIE T

AHEYTUTOMANS

Xapakrep MyTallMOHHOM M3MEHUYMBOCTU Y PAaCTEHUM ONPEIEIIEHHOTO
BUJIa TIOAYMHSCTCS 3aKOHY IOMOJIOTHYECKHMX PSIOB B HAacJeJACTBEHHOI
u3menunBoctu H. Y. BaBunoBa koTopeiii Obi1 uM copmynuposan B 1920
rojly Ha OCHOBE W3y4YCHUs HACJICJICTBCHHBIX BapHaIlli B Mpeenax OIM3KuX
BUJIOB, POIOB U JIaXK€ CEMEHCTB. 3aKOH FOMOJIOTMYECKUX PAAOB BKIIIOYAET
CJIEYIOIINE MTOJIOXKEHHS.

1. Buzap! 1 pobl, reHEeTUYeCKH OJM3KUE, XapaKTePU3YIOTCS CXOTHBIMHU
psinamMu HacJIeICTBEHHONW M3MEHUYMBOCTH C TaKOW MPaBUIBHOCTHIO, YTO, 3HAS
psxn ¢opM B npesenax 0JHOTO BUAa MOKHO MPEABUACTh HAXOXKICHHE Tapa-
JeTbHBIX (OPM y IPYrUX BHJOB W POAOB. UeM OIMKe TeHETHYECKH pacrio-
JIO)KEHBI B 00IIeH crcTeMe POJIbI M BUBI, TEM TIOJIHEE CXOJICTBO B PsjIaX HX
U3MEHYUBOCTH.

2. lenbie cemelicTBa pacTeHUH, B 00IIEM, XapaKTepU3YIOTCs Onpese-
JICHHBIM IIUKJIOM M3MEHYMBOCTH, NPOXOJSILECH uepe3 Bce poJbl U BUIbI, CO-
craBisronue cemeiictso (H. W. BaBuinos, 1935).
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Y pacreHmii ceMmeHCTBa MSTIMKOBBIX  HAONIOJAETCS  YETKO
BEIp@KCHHAs] TOMOJIOTMYHOCTh HM3MEHUMBOCTH PA3IMYHBIX TPU3HAKOB H
CBOCTB (Tab. 14).

Tabmuua 14
T"oMoornaHbIe psIBI HACIISACTBEHHON H3MEHIYMBOCTH TIPHU3HAKOB
BHUJIOB B CEMEMCTBE MITIIMKOBBIX

v % é 15 Q © § Bl
HpHS?aKH u § % o 3 é ;% g 2 Qé
CBOMCTBA o) E é @) = O 5 B [in
OCTHCTOCThH COLBETHII
OCTHCTOE + + + + - + - + +
bezocToe + + + + + + + + +
bypkatHOe + + + - - - - -
OKpACKa 3epHa
Oenas + + + + + + + + -
KpacHast + + + - - + + + +
yepHas + + + - - + + T -
aHToIMaHoBas | + + + - - - + + T
¢opma 3epua
OKpyTJas + + + + + + + + -
YAJMHEHHAS + + + + + + + + +
KOHCHCTEHIMSA 3epHA
CTEKJIOBUAHAsA | + + + + + + + + +
MYYHHUCTAast + + + + + + + + +
BOCKOBHJTHAS - + + - + + + + -
00pa3 KU3HU
03UMBIHT + + + + - - - + R
SIPOBOM + + + + + + + + -
X0JI0I0CTOHKOCTH

HU3Kast + + + + + + + + -
BBICOKAs + + + + + - + + +

Tlpumeuanue: 3HaKOM «+» OTMEUEHBI POJa, y KOTOPBIX OOHAPYKEHBI (JOPMBI C TaHHBIMU
TIPU3HAKAaMH TN CBOMCTBAMH. 3HAKOM «-» ¥ KOTOPBIX TaKUX (OpM ITOKa He 0OHAPYKEHO.

3HauynTeNbHAs YaCTh MYTAI[HOHHBIX U3MEHEHUI COCTABIISIFOT TeHHBIE
MyTaryd. ['eHHbIMH (TOYKOBBEIMHM) MYTAIMSIMH HAa3bIBAIOTCS HM3MEHCHUS
cTpykTypsl MoJiekynbl JJHK Ha yyacTke onpeaeneHHOro rena, KoAUpyIoIEero
CHHTE3 COOTBETCTBYIOIICH OCIKOBOW MOJICKYNBI. | €HHBIE MyTaIliyi MOXKHO
pa3zenuTh Ha aBa OONBIMX Kiacca. K mepBoMy OTHOCSATCS T€ U3 HUX, KOTO-
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pBIE CBS3AHBI C 3aMEHOU A30MUCIbIX OCHOBANULL, HATIPUMED aJIeHUH 3aMEeHS-
eTcs T'yaHHHOM WIM TUMUHOM. MyTauuu BTOpPOro Kiacca OOyCIIOBJICHBI
COBULOM PAMKU CHUMNBIBAHUs U BKJIIOYAIOT B ceOsl BCTABKH WM MOTEPH OJI-
HOH WJIM HECKOJIBKUX HYKJICOTHIHBIX TIap.

XpomocomMHble MyTanuu (abepparwin) — 3TO M3MEHEHHUS CTPYKTYPBI
XpPOMOCOM B PE€3yJIbTaTe Pa3pbIBOB U PA3IMYHBIX EpecTpoeK. B 3aBucumoctu
OT XapakTepa MPOUCXOAAIMX U3MCHEHUI abeppaliuy JeNsIT Ha JeJelud, HH-
BEPCHH, TYTUTMKAIIUK U TPAHCIOKAIwmu (puc. 29).

XapakTep XpOMOCOMHBIX a0eppauuii 3aBUCUT OT COCTOSIHUSL XPOMO-
COMBI B MOMEHT BO3JCHCTBUS MyTareHHOro Qakrtopa. Eciu xpomocoma
HAXOJMTCS B COCTOSIHUU OJUHOYHON HUTH (nepuoabl G; uHTepdasswl, aHa-
(haza u Tenodasza MuTO3a), TO B TIepuoA S wHTEp(a3bl OHA YABAMBACTCA U
abeppanus coxpaHsieTcs B 00euX XpoOMaTHAaX, T. €. BOHHUKAIOT XPOMOCOM-
HbIe abeppanmu. Eciin MyTareH IeHCTBYeT Ha XpOMOCOMY, HAXOISIIYOCS B
craauu nBoitHON HUTH (epuonbl S u G, uHTEpda3el, npodasza u Meradaza
MUTO3a), abepparis MOKeT TIPON30UTH B KaXKIIOW HUTH OTIENBHO. B aTOM
Cllydae BO3HHKAIOT TaK Ha3bIBa€MbIe XPOMaTHIHbIE a0eppalyH.

Jenenusi - BBHIMAJCHUE YYacTKa XPOMOCOMBI, COJIEPIKAaIIero OAWH
WJIN HECKOJIbKO TeHoB. [Ipu yTepe XxpoMocoMol KOHLIEBOTO y4acTKa BO3HU-
KaeT KOHIIEBAsh WJIM TEpMHUHAJbHAas Jelelus - deguuiencu, TPH yTepe

ABCE FGH

A B €C D E F GH

A 8 C G H
> (L1 B Wl 1O
- wnsepchA >
F E

) T
A B C D E£ F GH Nap y i A E F GH
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T 1
A B CDE F GH MN OC DE FGH
T PeynnpoxrTHan
__—..__._—.—_9
TPAHCAOKALMWA

MN O PQ R A B P Q R

A B C DE F GH PEMVDY 2
TPaNCAOKaUM!
L1 >

lr Jr T




BHYTPEHHETO Y4acTKa - UHTEPCTUIIHATIbHAS IETCIHA.
HMHBepcusi BO3HUKAET B PE3y/bTaTe pa3pblBa XPOMOCOMBI B IBYX
MecCTaX OJHOBPEMEHHO C COXpPaHEHHEM BHYTPEHHEIO y4yacTKa, KOTOpBIH
BOCCOCIHMHSIECTCS C MToBOpoToM Ha 180°. MlHBepcHs MOXKET OBITH TapallcH-
TPUYECKOH, eclii 00a pas3pbiBa MPOUCXOIAT B OJHOM IJIeYe XPOMOCOMBI,
WIN TIEPULEHTPUYECKOHM, €ClIi pa3pbhlB MPOUCXOAUT 1O 00€ CTOPOHBI OT
LICHTPOMEPHI C BKIIFOYEHUEM €€ B HHBEPTHUPOBAHHBIN y4aCTOK.
Jyniukanus — IByKpaTHOE WM MHOTOKPAaTHOE MOBTOPEHHE OHOTO
U TOTO XK€ Y4acTKa XPOMOCOMbI, COAEPKAILEero OJHU U Te ke reHbl. [Ipu
OYTIUKAIUAX CO3JAI0TCS JOMOJHUTENBHBIE YYaCTKU T€HETHUYECKOTO Marte-
puana, B CBSI3U, C YEM UIPAOT 3HAYUTEIBHYIO POJb B 3BOJIIOLIUU.
TpaHcaokauus MpeICcTaBIIeT cO00 PEIUIIPOKHBIN (B3aMMHBIN) 00-
MCH Y4YaCTKaMU MCXKIY HCTOMOJIOTMYHBIMU XPOMOCOMAaMU. OHu OTHOCSITCS K
MEKXPOMOCOMHBIM adeppanusiM, TaK KaK CTPYKTYPHbIE W3MEHEHHS IIPOHC-
XOAAT OTHOBPEMEHHO B JIBYX WJIM 0o0Jiee HETOMOJIOTHYHBIX XPOMOCOMAX.
Tpancnokanuy cocoOCTBYIOT U3MEHEHHUIO IPYII CIETUICHHS TEHOB.
Tpancno3uuMu MPEICTaBISIIOT COO0M HE PEHUIPOKHOE IepeMelie-
Hue HeOonpiux yyactkoB JIHK kak B mpenenax oJHOH XpOMOCOMBI TaK H
MEXIY pPa3HbBIMH XPOMOCOMaMH. TpPaHCHO3UMLMM OBIBAIOT IIBYX THIIOB:
MPAHCNO30Hbl «IPBITAIONINE TeHbD) KOTZa MPOUCXOAUT NEpeMeEIleHHe re-
HETHYECKOTO MaTepuasia KOAMPYIOIIEro He TOJbKO BO3MOXKHOCThH IE€peMe-
IIEHUs], HO U ONpeiesIeHHble (EHOTUITNYECKIE TPU3HAKU U UHCEepYUY OTHO-
CUTEIBHO KOpOoTKHe mocienoBarensbHoctn JIHK, komumpyromme TOIBKO
BO3MOXXKHOCTb TPaHCIIO3HLIUH.

Tabmauna 15
HekoTopsle MeTOABI NOTY4YEHHS MyTalMi Y paCTEHUM
KyneTypa Mertobl 00paboTKH
Kykypy3a CceMeHa B MapJIeBbIX Menloukax BbiaepxkuBatoT B 0,05% pacTBope STHIeHUMU-

Ha B TeueHHe 24 4, IPOMBIBAIOT B YHCTOI BOJIE U CPa3y >Ke BBICEBAIOT B I10JIE

KapTO(i)e b | KIyOHH 00pabaThIBalOT HUITPO3OMETHIMOYEBHHOH B KoHIIeHTparwu 0,006-

0,012 % wm mumernncynsdarom (0,05-0,25 %) B Teuenne 24 yacoB

Tl'opox ceMeHa B MapJIeBBIX MEIIOYKaX BblIepxkuBatoT 11-12 yacoB B pacTBope MyTa-

TeHOB (ATHJICHUMHUH, THATHICYIbgAT) KoHeHTpatuei ot 0,0110 0,3 %, po-
MBIBAIOT B YHCTOH BOJIE M BBICEBAIOT B ITOJIE

Jumenn CeMeHa B MapJIEBbIX MEIIOYKaX 3aMavMBAIOT B HUTPO30METIIMOYEBUHE
(0,01 %) B Teuenue 18 yacoB, 3aTeM MOAICYIIMBAIOT H BHICEBAIOT B IOJIE
TomaTtsl CeMeHa B MapJIeBbIX MEIIOYKAX 3aMa4YMBAIOT B HUTpo3omeTmimoueBune (0,025

mwm 0,05 %) B Teuerne 18 yacoB, 3aTeM MOJICYIIMBAIOT M BBICEBAIOT B TEIUIULIE
CMopoanHa | HIKHIOK 9acTh YEPEHKOB IOIPYKAIOT B 0,02-0,04 % pactBop dTHIICHH-
muHa Ha 10....24 gaca, 3aTeM IPOMBIBAIOT U BHICA)KUBAIOT B IOUBY

B nactosiiee BpeMs réHHbIE M XPOMOCOMHBIE MYTAIlUU IIUPOKO HC-
MOJIL3YIOTCSL B CENEKUMOHHOM TMpakTuke. s MHAyHHUpOoBaHUS MyTalui
MPUMEHSIOT Kak (pr3nveckre (MCTOUHHKYA HOHU3UPYIONIUX U3TyYeHHUH) Tak 1
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XUMHUUYECKHUE METOJbl. MeTouKa MOMyUYeHUs] MyTalluil Y HEKOTOPBIX pacTe-
HHI C ITOMOIIBI0 XUMAYECKUX COEANHEHNHN 1aHa B Tabumie 15.

Bomnpocsl 1j1s1 CAMOKOHTPOJIS

1. Uto Takoe MomupukanmroHHas W3MeHIHBOCTH? [lomaroTcst mm Mo-
JrKaMy U3MEHEHHS PEryIMPOBAHNIO arPOHOMHYECKUMHU TIpHeMaMu?

2. Kakue uCHonb3yroT METO IS H3Y9eHHUs XapakTepa MOIu(pUKaIIH-
OHHOW U3MEHYNBOCTH?

3. Tlouemy mpu MOAMMUKAIMOHHON HM3MEHYMBOCTH OOJBIIMHCTBO
oco0eii BHIOOPKH UMEET CpeIHEE BBIpAKEHUE TIPH3HAKA?

4. Yto Takoe CIIOHTAHHBIA U MHAYLUPOBAHHBIA MyTarcHe3, U Kakue y
HUX 3aKOHOMEPHOCTHU?

5. Kakue cymiecTByrOT NIPUHLUIIEL KIacCH(DUKAIIMN MyTanuii?

6. Ha xaxue THITHI IOAPA3AETSAIOT MYTAIMU 110 XapakTepy H3MEHEHHS
HACIIEICTBEHHBIX CTPYKTYp?

7. B 4ueM CyIIHOCTh 3aKOHA I'OMOJIOTMYECKHX PSIOB HACIEICTBEHHOM
u3MeHYnBocTU? Kak OH UCHONB3yeTcs B CENEKIIMOHHON PAKTUKE.

8. OOBACHUTE YTO TaKOE MYTAIlMH THTIA HOHCEHC, MUCCEHC M CaiiMEeHC.
[Touemy He Bce HapyIIeHUA KOJOHOB MPOSBISIOTCS B BUE MyTaIuii?

9. B monekyne JIHK Ha yuyacTke reHa, AeTEpMUHHUPYIOIIETO OCJIOK
rIo0WH TeMoriioOnHa A, HaOIItoqaeTcs CIeyIollee YepeIoBaHne HyKIIEOTH-
JIOB: 5 T-I-A-I'-T-T-I'-T-T-T-T-T. ITaTblii ¢ KOHIIA 5 HYKIJICOTHT TAMUH OBLT
3aMeHEH Ha aJICHUH, B pe3yJIbTaTe 4ero Mpou3oluia MyTallisi ¥ TeMOTI00NH
A m3MeHWIICS Ha TeMOrfoOnH S. BeImummmTe MmocieoBaTelbHOCTh HYKIIEO-
tuoB M-PHK u amuHOKHMCTOT Genka /10 MyTalluu U Tocjie Hee. YKaXKHTe,
Kakasg aMMHOKHCJIOTa U3MEHHIIAch B PE3yIbTaTe TOUKOBOM MYyTaIlUH.

10. Ha yyacTke monumenTuIHOM ey 0eIKOBOM MOJIEKYJIbl Yepe10Ba-
HAE AMMHOKHCIOT 5  alaHHH-IMCTEHH-THCTHIMH-TCHIHH-METHOHNH-
TUPO3MWH. B pe3ynpraTe ToukoBOM MyTanuu 11-i HyKII€OTH/T aJleHHH OKa3aj-
Csl 3aMEHEHHBIM Ha IIUTO3WH, a B 12-M HYKJIEOTHIE TUMHH — Ha IIUTO3MH.
VYKaxuTe Mociae10BaTenbHOCTh AMUHOKHCIIOT TIOCIE MyTallHH.

11. OObsicHUTE TEPMHHBI AENELMs, JYIUTUKALWs, HHBEPCHUS, TPAHCIIO-
Kallysi ¥ TpaHCTIO3Uyy. Kakumu MeToaMu penMyIeCTBEHHO BBI3BIBAIOTCS
XPOMOCOMHBIE MyTaIuu?

12. Kakum 00pa3oM TpaHCIIO3WIMH MOTYT OBITH HCIIOJB30BaHbI B
MPAKTHYECKUX TEISIX ?

TECTOBBIE 3AJJAHUSA IO TEME HU3MEHYUBOCTD
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1. OcHOBHOE CBOWCTBO OPraHMYECKOr0 MHpa — M3MEHYMBOCTH OMOJIOTH pa3-
JeTISAI0T Ha

1) MomMduKaHOHHYI0, KOMOMHAIIMOHHYIO ¥ THOPHIHYIO

2) (eHOTHNNYECKYI0, KOMOMHAIIMOHHYIO U MOAN(PHKATUOHHYIO

3) Moan(UKAITMOHHYI0, KOMOWHAIIMOHHYIO U MY TallHOHHYTO

4) MyTallMOHHYIO, THOPUIHYIO U TTAPATUITHIECKYTO

5) Mo pUKAIMOHHYIO, THOPUIHYIO U MYTalHOHHYIO

2. CBOMCTBO OpraHW3MOB H3MEHSTH CBOI ()EHOTHIT MO/ BO3/ICHCTBHEM YCIIO-
BUIA BHEIIIHEW Cpeibl HA3bIBAIOT HU3MEHYUBOCTHIO

3. BosHukaromnue moja BIUSHHEM YCIOBUH BHEIIHEH Cpeabl MPUCIOCOOH-
TEJIbHBIE U3MEHEHUS IPU3HAKOB HA3bIBAIOTCS

4. Momudukauy IMEIOT CIIeIyIONNA OTITHYNTEIBHBIA XapaKTep
1) ogHOHANPABIEHHOCTh  2) CIIy4allHOCTh  3) MPUCIIOCOOUTEILHOCTD
4) HacJIeyeMOCTh 5) MaccoBOCTh
6) HEeHACTIETyeMOCTh MPH ITOJIOBOM Pa3MHOKEHUH

5. FpaHI/II_ILI HU3MCHCHUS NPU3HAKOB IIOA BJIUAHUCM }’CJ'IOBPIﬁ Cpeanbl 3arpo-
TpaMMHUPOBAaHHBIC 'CHOTHUIIOM HAa3bIBAIOTCA

6. Moan¢ukanroHHbIe N3MEHEHHUS PU3HAKOB, COXPAHSIOINECS [UTUTELHOS
BpeMsI B sy OECIIONBIX TIOKOJICHUH Ha3bIBAOTCS

1) pekoMOuHaHTAMH 2) MmogudukanusMd  3) Mopdozamu

4) nUTeNbHBIMUA MOAU(UKAITUIME

7. IlpucnocobneHue OpraHu3MOB K HM3MEHSIOIIMMCSI YCJIOBHSIM BHEIIHEH
cpelpl B TeUEHHE TIepHoAa UHIUBUIYaJIbHOTO Pa3BUTHS (OHTOTEHE3a) Ha3bl-
BacTCA

8. MoaudukaimoHHass U3MEHUYMBOCTD SIBJSICTCS] TEOPETUIECKON OCHOBOM
1) cenekmyn 2) pacTCHHUEBOJICTBA ¥ CEMEHOBOICTBA
3) TeHEeTUKHU 4) TUIEMEHHOT O JIeria

9. HpI/I3HaKI/I HanOoee MOJABCPIKCHHLIC MO,I[H(l)HKaLIHOHHOfI HN3MCHYHMBOCTHU
OTHOCATCA K KaTCropun

1) MEeHAETHPYIOMIHUX 2) KOJMMYECTBCHHBIX  3) KQ4eCTBEHHBIX
10. IpusHaku, Hamboee CHUIILHO M3MEHSIIONINECS TIOJ BIUSIHUEM YCIOBHMH
cpensl

1) BbIcOTa pacTeHui 2) OCTHCTOCTH KOJIOCA
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3) Macca 3epeH ¢ OJTHOTO pacTeHus1  4) OKpacka Kojioca  5) KyCTHCTOCTh

11. JIns ycTaHOBIEHHS XapaKTepa MOAN(DHUKAITMOHHON N3MEHUYNBOCTH KOJIHU-
YeCTBEHHBIX MTPU3HAKOB MCIONB3YIOT METOA
1) xu-kBagpar 2) buomerpuu  3) mucriepcuu

12. YcraHoBuTe HOCIIEA0BATEABHOCTD IPOBEACHUS OHOMETPUH
1) BBIUHMCIIEHHE OCHOBHBIX ITOKA3aTelie BAPUAIIOHHOTO Psijia
2) IOCTpOEHHUE BapHALIIOHHOTO pAAa
3) oTOOp BHIOOPOYHON COBOKYITHOCTH

13. P narHBIX B OMOMETpPHH, B KOTOPOM BapHaHTHI PaCIOI0KEHBI B TIOPSIII-
K€ BO3PACTAHMS WM yOBIBAHMS MX YaCTOTHI HA3bIBACTCS

14. B Ouomerpuu rpaduyeckd BapHaIllIOHHBIA P W300pakaeTcsi B BUJEC

15. HenacnencTBeHHbIE YKIOHEHHS OT POJUTEIBCKHX (DOpM, HE WMEIOIINE
MIPUCTIOCOOMTEIFHOTO 3HAYCHUS M BO3HHMKAOIIUE TIOJ] BO3JICHCTBUEM MyTa-
TeHHBIX (P)aKTOPOB HA3BIBAIOTCS

16. JlnurenbHbie MOAM(UKAITIH UCTIONB3YIOTCS B CETEKINN
1) pacTeHuit pa3MHOKaEMBIX TIOJIOBBIM ITyTEM
2) KOPMOBBIX KOPHEILIOI0B
3) pacTeHuil pa3MHOKAEMBIX BETETATUBHBIM ITyTEM
4) anOMUKTHYECKH PA3MHOKAIOIINXCS PACTCHUH

17. V3meH4YnBOCTb, KOTOpPAsi XapaKTEpU3YeTCsl MOSBIEHHEM HOBOOOPa30Ba-
HHUI B pe3yJibTaTe COYETAHUS U B3aMMOJCHCTBUS T€HOB POIUTENBCKUX (HOpPM
Ha3bIBACTCS

1) MmyTanmoHHOK 2) KOMOMHAITMOHHOM 3) Mo HKAIIOHHON

4) rubpuaHOM 5) MIHHOBAaITMOHHON

18. MexaHu3M BO3HHKHOBEHHS PEKOMOWHAIIMM TEHOB U TPU3HAKOB OCY-
HIECTBIISIETCS Ha OCHOBE MPOIIECCOB

1) HE3aBHCUMOTO PACXOXKIAECHHUSI XPOMOCOM

2) paBHOMEPHOT'O pacnpeesIeHHs] XpOMOCOM

3) ciy4aliHOTO COYETaHHs TaMeT MPU OTUIOI0TBOPEHUH

4) CeNEeKTHBHOTO OMBUICHUS  5) KpoccuHroBepa  6) perumkamuu JJTHK
19. TlosBneHue HOBOOOpPA30BaHMN MNpPH KOMOWHALIMOHHOW H3MEHYHBOCTH
00YCIIOBJIEHO IIUTOJIOTUYECKUM MEXaHH3MOM
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20. TeopeTrdeckoii OCHOBOM KOMOMHAIIMOHHOM (THOPHIHON) M3MEHYUBOCTH
SIBJISIETCS 3aKOH
1) HE3aBUCUMOTO HACIICIOBAHHS IPU3HAKOB  4) TpeThii 3aKoH MeHaens
2) CUEIUIEHHOTO HACJICIOBAHUS 3) TMHEHHOTO PaCIIOIOKCHHS TCHOB

21. BriepBble TEpPMUH «MyTaIlysD ObLT MpEokeH B Hadame XX Beka
1) T. Mopranom 2)I'. Mengenem  3)I'. Jle ®puzom  4) JI. YorcoHOM

22. Spnenue CKa‘IKOO6pa3HOl" O, MPEPBIBUCTOI'O U HACICAYCMOI'O U3SMCHCHUA
IMpHU3HAaKa Ha3bIBACTCA

23. ABTOPOM MYTallMOHHOM TEOPHUH SIBIISIETCS
1) T.Moprar 2)I'. Mennmens 3) 1. [le ®puz  4) H.K. Konbmos

24. MyTanuu UMeIoT CIIeAyIOINI OTIIMYUTENBHBIN XapaKkTep
1) pazHOHANPaBIEHHOCTh  2) CIIy4aHOCTH  3) MPHUCIIOCOOUTETHHOCTD
4) HacCJIeTyeMOCTh 5) MaccoBOCTh

25. OCHOBHEIE MOJIOXKEHUS MyTalinoHHoU Teopuu [, e ®pusa
1) MyTtanuu — BHe3aIHbIe, JUCKPETHBIE U3MEHEHHUS TPU3HAKOB
2) MyTaruu 00pa3yoT HEMPEPHIBHBIE PSIIbI
3) Myrauuu pa3HOHANPaBJIEHbI, MOT'YT OBITh TOJIC3HBIMU M BPEIHBIMH
4) MyTanuu sBJIsSIOTCS TPUCTTOCOOUTETLHBIMU
5) MyrannoHHbIe H3MEHEHHUS HE HACIEIYIOTCS ITOTOMCTBOM
6) MyTannoHHBIE U3MEHEHUS TIEPEIAIOTCS TOTOMCTBY

26. MyTanuu 1o reHeTHUSCKOW PUPO/Ie pa3iessioT Ha
1) reHHBIe, XPOMOCOMHBIE, TTIA3MOHHEIE
2) TOYKOBBIE, T€HHBIE, TEHOMHBIE
3) TeHHbIe, XPOMOCOMHEIE, TCHOMHBIC
4) XpOMOCOMHBIE, TOUYKOBBIE, [CHHBIC
5) TOYKOBBIE, XPOMOCOMHBIEC, TeHOMHbBIC
6) TeHOMHBIE, XPOMOCOMHEIE, TUTA3MOHHbBIE

27. MyTanuu SIBISIONUECS Pe3yJIbTATOM M3MEHEHUs MOJICKYIISIPHON CTPYK-
Typsl JIHK Ha3zbiBaroTCst
1) reHHBIME ~ 2) TECHOMHBIMH ~ 3) XpOMOCOMHBIMU  4) IJITAa3MOHHBIMHU

28. Myranuu, cBsI3aHHBIE C I3MEHEHHEM CTPYKTYPBI XpPOMOCOM Ha3bIBAIOTCS
1) rennsiMu ~ 2) ab0epauusiMd  3) IUTa3MOHHBIMHA ~ 4) TOUKOBBIMHU

29. Mytanuy, BbI3bIBAIOIINE H3MCHEHNS KOJIMYECTBA XPOMOCOM HAa3bIBAIOTCS
1) reHHBIME ~ 2) TEHOMHBIMH  3) TJIa3MOHHBIMH  4) XpPOMOCOMHBIMH
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30. T'eHnble MyTaIuy, B pe3ylibTaTe KOTOPBIX TEHETUYECKHIA KOJI TIpeBpaliia-
eTcsl B TSPMHUHUPYIONIMH W BBI3BIBAIOT MTyOOKHE MPeoOpa3oBaHUsl CHHTE3H-
pyeMoro OeKa OTHOCSAT K MyTaIlusIM THUIIa

1) muccenc  2) cafimenc  3) HOHceHC  4) mpaiiMeHC

31. I'enHble MyTanyu, B pe3yjbTaTe KOTOPBIX TPUIUIET W3MEHSETCS TaKUM
00pa3oM, 4TO KOJUPYET APYTYI0 AaMUHOKHUCIIOTY, HAa3bIBAIOTCA
1) HOHCEHC 2) caitmeHc 3) mMuccenc 4) mpaiimeHc

32. TIponecc BoccTaHOBIEHMS TIepBOHaYaibHOM cTpykTypsl IHK mpu ren-
HBIX MyTalVsIX Ha3bIBACTCS

33. I'enHble MyTammu, B pe3yiabrare KOTOPHIX M3MEHEHHE T€HETHYECKOTO
KoJa HE MPUBOJAUT K 3aMCHC aMHUHOKHCJIOT, HA3bIBAOTC
1) npaiimeHc 2) caiiMeHC 3) HOHCEHC 4) mucceHc

34. CBOWCTBO T'€HETHYECKOTO KOja, Ojaromaps KOTOpOMY HE BCE 3aMEHBI
HYKJICOTUIHBIX OCHOBAHUI MPOSBIAIOTCS B BUIEC MYTallUii
1) yHMBepCaTbHOCTD 2) HeTepeKphIBAEMOCTh 3) BBIPOXKJIEHHOCTD
4) TPUILIIETHOCTH

35. XpomocomHble abeppalyi, CBA3aHHbIE C BBIIAJEHUEM YYAaCTKOB XPOMO-
COMBI Ha3bIBAIOTCS

36. XpOMOCOMHLIe a6eppauI/H/I, CBA3aHHBIC C BBIITAACHUCM KOHIECBBIX Y4aCT-
KOB XpOMOCOMBI Ha3bIBarOTCA

0
37. XpoMocoMHbIe abeppalluy, CBs3aHHBIE ¢ TOBOopoToM Ha 180" ywacTka
XPOMOCOMBI Ha3bIBAIOTCS

38. XpomocoMmHbIe abepparii, cBs3aHHBIE ¢ moBopotom Ha 180° yuactka
XPOMOCOMBI ~ BKJIFOYAIONIET0  [IEHTPOMEPHBIA  YYacTOK  HA3bIBAKOTCS

39. XpOMOCOMHLIe a6eppau1/n/1, CBA3aHHBIC C YIBOCHUCM OAHOI'O U TOT'O KC
ydacTKa XpOMOCOMBI Ha3bIBAIOTCA

40. Myrauuu, npu KOTOPBIX MPOMCXOIUT PELUIPOKHBI OOMEH ydacTKaMu
MEXy HETOMOJIOTHYHBIMH XPOMOCOMaMM U MU3MEHEHHUE TpyMIl CLEIICHUS
I'€HOB, HA3bIBAIOTCS

41. Myrauun, cBsizaHHble ¢ nepeMmenieHueM cermeHTtoB JJHK B mpenemax
XpOMOCOMBI WJIM B JIPYT'YIO XpOMOCOMY O€3 PEeLHUNpPOKHOIo OOMEHa, Ha3bl-
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BaroTCsA

42. TpaHCTIO3MITMH TIPOUCXOJAT MPU YIACTUU OCOOBIX TOJBUKHBIX TCHETH-
YECKUX AJIEMEHTOB, KOTOPBIC OBIBAIOT CIICAYIOIIUX THIIOB
1) maBepcHn 2) HHCEepIUH 3) TpaHCIIO30HbI

4) Tpancdopmepsl 5) MyTOHBI
43. YcTaHOBHTE COOTBETCTBUE
THII MyTAIIMH MyTalust
1) reHHbIC A) neneuyn

2) XpPOMOCOMHBIE
3) TreHOMHBIE
4) m1a3MOHHBIC

b) Tpam3unnu

B) aBrononurmonaus
I') TpanrcBepcuun
J1) naBepcun

E) aneymmonaust
K) mymnmkanmm

3) IMC

44. To4kOBbIC MyTallM{ CBS3aHHBIC C 3aMEHOW HYKJICOTHIIOB MOTYT ITPOHC-
XOJINTh B pe3yJIbTaTe

1) Tparchopmarn

4) KOMXUITUHUPOBAHUS

2) TayTOMepHu3aIun 3) TpaHCTIO3HUITUT

45, YcTaHOBUTE COOTBETCTBHE

KJIACC TeHHbIX MyTaLMi
1)3ameHa HyKJICOTHIOB
2)CIIBUT paMKH CUUTHIBAHHUS

MyTauust
A) menenyy HyKJICOTHIOB
b) Tpan3unun

B) BcTaBKkM HYKJICOTHIIOB
I') TpanrcBepcru

46. TlepBbIMU MPOJEMOHCTPUPOBAIN BO3MOXXHOCTh HHIAMIMPOBAHUS MYyTa-
1uii B 1925 rony Ha MUKpoOpraHu3Max
1) Mennens u Mopraan 2) Memnep u Paronopt  3) Haacon n @wmaros

47. Yuenslit, noxyunBimid HoGeneBcKyro MpeMHro 3a OTKPHITHE TPOSBICHUS
MYTaLUi O/ BIUSHUEM PEHTTEHOBCKOTO M3ITyYEHHSI
). Mennens  2)[LIA. Memutep  3) W.A. Pamoriopt

48. B xauecTBe (HPM3NUECKUX METOIOB MHIYLIUPOBAHUS MYTallUi IPUMEHSIOT
M3ITY9CHUS

1) peHTreHOBCKOE 2) un¢pakpacHoe  3) ynpTpaduoieroBoe
49, TlpropuTeT OTKPHITUST OOJIBIINHCTBA BHICOKOI((EKTUBHBIX XUMHUUECKHX
MYyTareHOB IPHHA UICKUT
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1) I'.A. Mennepy 2)T'. A. Hagcony 3) N.A. Panonopty

50. Myranuy, BO3HUKAIONIHE TOJ] BIUSHAEM TPHUPOIHBIX (HAaKTOPOB BHEIII-
HEeW cpelibl, Ha3bIBAIOTCA

51. Myranuu, BO3HHMKAIOIIUE IO/ BIMSHUEM CIICIUATbHBIX BO3ICHCTBUN
(MoHMBHpYIOILICH pagUallii, XMUMUYECKUX BEIISCTB W T.1.), Ha3bIBAKOTCS

52. Jlo3a 0OmydeHust, IpH KOTOPOH BBDKMBACT 3HAUUTENIBHAS YacTh OPTraHu3-
MOB, HO HAa0JI0AAETCsl CUIIbHOE YTHETEHUE U OOJIBLIOE KOJIMIECTBO MyTaLlUi
Ha3bIBaeTCA

1) xpuTHUecKon 2) netanpHON 3) onTUMabHOR

53. JIns MHAYIUpOBaHUS MYyTAIHid B CEJICKIIMOHHBIX LENSX CIIEAYET UCIIOb-
30BaTh JJO3bl U3ITYYEHUS] HUKE KPUTHUECKUX B

1) 3-4 paza 2) 5-6 pa3 3) 1,5-2 paza

54, Xumuueckne u Qu3HUECKUE areHTHI, 00Jagarome CoCOOHOCTRIO IT0-
HIDKATh YaCcTOTY MYyTallHi, HA3bIBAIOTCS
1) myTaresst 2) cynepMyTareHsbl 3) aHTHMYyTareHbl

55. AuTMyTareHHsM 3 pekTom oOmanarT
1) yrnekucinpiii ra3  2) MOYeBHHA — 3) KOJXMIMH  4) KUCIOPOJ

56. I'ennast MyTanys, pyu KOTOPOH IMypHHOBOE a30THCTOE OCHOBAHUE MEHS-
€Tcsl Ha Ipyroe MypUHOBOE HAa3bIBAETCS

57. I'ennast MyTanys, 1pyu KOTOPOH IypHHOBOE a30THCTOE OCHOBAHUE MEHS-
eTcs Ha MUPUMHUIMHOBOE HAa3bIBACTCS

58. Haubonee pacnpocTpaHEHHBIM XUMHYECKHM MYTareHOM BbI3BIBAIOIINM
TOYKOBBIC MYTAI[H SBJISICTCS
1) MmoueBuHA 2) KONMXUIMH  3) 9TWIeHMMHH  4) cepHas KHCIOoTa

59. Haubosee pacnpoCTpaHEHHBIM XHMHYECKMM MYTareHOM BbI3bIBAIOIINM
TEHOMHBIE MYTAITUH SIBJISICTCS
1) cepHas kucinota  2) KOJIXHIIAH 3) oTuneHUMAUH  4) MOYEBHHA

60. ABTOpOM 3aKOHA O TOMOJIOTHYECKHUX PsA/IaX B HACIECICTBEHHON N3MEHUH-
BOCTH SIBIISICTCS

DT.A. Memep 2) HU. Basuno  3)TI. le @puz  4) I'. Mennens
61. OcHOBHBIE TIOJIOKEHUSI 3aKOHA O TOMOJIOTHUECKHX Psiax B HACIECICTBEH-
Holi m3mMeHurBoCcTH H.J1. BaBuiosa
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1) Bumbl ¥ pojpl, TEHETHYCCKA OJU3KUC XAPAKTEPH3YIOTCS CXOTHBIMH PSIaMU
HACJIC/ICTBEHHON M3MEHYMBOCTU C TAKOW MPAaBUIIBLHOCTHIO, YTO, 3Has psax GopM B
mpezieNiaX OJHOTO BHJA MOXHO TNPEIBHICTh HAXOXKJCHHE MapaUICIbHBIX (GopM y
JIPYTHX BUIOB

2) Poapl pacTeHHH XapaKTepH3YIOTCsI ONPEACICHHBIM IMKIOM HW3MEHUYHBOCTH,
OXBAaTELIBAIOLIUM BCE COCTABJIAIONIUE €TI0 BHUIBI

3) CemeiicTBa pacTEeHH XapaKTEPU3YIOTCS OMPEICICHHBIM IMKJIOM HU3MCHYHBO-
CTH, OXBATHIBAIOIIIM BCE COCTABJISIOIINE POJIBI U BUIIBI

4) Bunsl u poJpl, TeHETHIECKH OTIAJICHHBIE HE 00pa3yroT CXOJHBIX PSAIOB HACIEI-
CTBEHHOU M3MEHYHUBOCTH

62. 3aKOH O TOMOJIOTHYECKUX PsaX B HACJCICTBCHHOW M3MEHUYMBOCTH T103-
BOJISICT CEJICKLIUOHEPY

1) coznaBaTh MyTaHTHbIE COpPTa

2) OpUEHTHPOBATHCS B UICXOAHOM MaTepHae

3) HampaBJIEHHO UCKATh IIEHHBIE (POPMBI

4) HampaBIEHHO WUCTOIB30BaTh CIOHTAHHBIA MyTareHes3

5) ynpasnsats 3¢ dekrom rereposuca

63. IIpuMeps! MCHONB30BaHUS 3aKOHA O TOMOJIOTMYECKUX Psijax B Haclell-
CTBEHHOI M3MEHYMBOCTH B CEJICKLIMN PaCTCHHI
1) TeTparuionIHBIE COpTa PIKU 2) 03UMBI€ COpTa TBEPIOH MIIIEHHIIBI
3) Ge3anKamonAHBIE COPTa JIIONMHA — 4) THOpHAHAS KYKYypy3a

64. TIpuMepbl UCIOJIb30BAHUS ECTECTBCHHBIX MYTAIIMOHHBIX W3MEHCHUH B
CEJIEKIUM PACTEHUI

1) KopoTkocTeOENBHBIE COPTa MILICHULIBI

2) BbICOKas MPOJYKTHBHOCTH TMOPHITHOM KyKYpY3bl

3) co3maHue TpPUTHKAIIS

4) noBblILICHNE KadecTBa Oellka KyKypy3bl

65. Myraiuu reHa OT COCTOSIHUSL JTUKOTO TUMA (JIOMUHAHTHOTO) K HOBOMY
COCTOSTHHIO (PEIIECCUBHOMY) Ha3bIBAIOTCS , @ OT MyTaHTHOTO
K JJUKOMY

66. Myrarum, Korjua co3iaeTcs MeIbli PAJ] Pa3InYHBIX COCTOSHUI OJTHOTO
reHa (cepus aJielieit), OTHOCSITCS K

67. IIpormecc oOpaTHBIX MyTaIMidi OT MyTAHTHOTO COCTOSIHUS T€HA K JTUKOMY
(mepBOHAYATBEHOMY) HAa3BIBAIOT
68. Myraruu, MPOUCXOIAIINE B TIOJOBBIX KJIETKAX M MEPEArONIHecs! IOKO-
JICHUSIM TIPH MTOJIOBOM Pa3MHOXKCHUH, Ha3bIBAIOTCS
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1) BereTaTUBHBIMU 2) TCHEpaTUBHBIMH  3) COMaTUYCCKIMHU
4) TIOJTIOBBIMH

69. OEHOTUITUYECKHU TIPOSIBUBIIASCS JOMUHAHTHAS MYTaIMs B COMAaTHUYCCKIX
KJIETKaX pacTeHUi Ha3bIBACTCS
) Mo3amk  2) copt  3) MOdYKOBas Bapwanus — 4) xuMmepa

70. Y )UBOTHBIX BUIUMAs COMAaTHYECKAs MyTaIlHsl HA3bIBACTCSI
1) Mo3amk 2) ciopt  3) xumepa

71. MyTaiuu, IpOUCXOASALINE B COMAaTUYECKUX KIIETKAX U HEMEPEAatoINecs
MOKOJIEHUSIM TIPH TI0JIOBOM Pa3MHOXEHUH, Ha3bIBAIOTCS

1) BereTaTUBHBIMHU 2) reHepaTUBHBIMU  3) COMaTU4YEeCKUMHU

4) TTOJTOBBIMHU

72. Mytaiuu, MpOUCXO/IAIINE B COMATUICCKUX KJIETKAX MOXKHO HCIIOJB30-
BaTh B CEJIEKIMH PACTCHUH Pa3MHOKAIOIITIXCS

1) BereTaTuBHBIM IyTEM  2) TEHEPATUBHBIM ITyTEM

3) MoJIOBBIM CITOCOOOM
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Tema VII. TEHOMHBIE MYTALIUU

CornacHo ofHOMY U3 HanbOoliee paclpOCTpaHEHHBIX NPUHIMIIOB Kilac-
cudurKamMu MyTaluii, OCHOBAaHHOTO Ha XapaKTepe U3MEHEHHUS] TCHETHYECKUX
CTPYKTYp (I€éHOMa) MyTallMM CBS3aHHbIE C W3MEHEHHEM 4HCiIa XPOMOCOM
OTHOCSITCS K Pa3psily TeHOMHBIX. B IIMpoKoM cMbIciie Bce N3MEHEHHS Yucia
XpOMOCOM OpraHu3Ma, T.€. TEHOMHBIE MyTaIlii MO>KHO Ha3BaTb reTepoIio-
uameii. ['eTepomnionsipl B CBOIO O4epeb MPUHATO PA3ACIATh Ha IYIUIOUbI
(ramonzasl ¥ UCTUHHBIE TOJIMIUIOUBI — OCOOM € TAIUIOWAHBIM WIIM KPAaTHO
YBEIHYEHHBIM HAOOPOM XPOMOCOM) U aHEYIIOUABI (0COOM Y KOTOPBIX YHC-
JI0 XpPOMOCOM M3MEHMJIOCh HEKPATHO TaIIOUIHOMY).

IIpakTnyeckoe 3ansaTue 14
MOJIMTION NS

Henp 3ansaTus. O3HAKOMUTCS ¢ OCHOBHBIMH ITOJIOKEHUSMH TTOJIHII-
JIOUIUU

3aganue. OCBOUTH NMPHUHIUIMBI KIacCU(PUKAIIMA U METOJIBI TOIyYe-
HUSI TOJMIUIONAOB. M3y4nTh OCOOCHHOCTH Meio03a M CXEMBI IOIyYeHHS
aBTO U JIJIOTIOJIUIUIONAOB. JIaTh NX CPaBHUTENBHYIO XapaKTEPUCTHKY

Matepuansl ais 3aHaTHii. CXeMbl, pUCYHKH, CHOTIOBOM MaTepuain
MIIEHNLB], JUMTIONTHON U TETPAITIONTHON PKH, TPUTHKAIIE

Jlutepartypa

1-C. 226-240; 2. — C. 98-109; 6 - C. 228-256; 11 — C. 267-297.

Hosichenns k 3aganuio. /loauniouous (3yIIIONANsA) 3TO TEHOMHAas
MyTalms, 0OyCJIOBIIEHHAs KPAaTHBIM W3MEHEHHEM YHhClia XPOMOCOM B siIpe
omnpeJiesieHHOTO opranusMma. l[lonmumiuonans - sBIEeHWE, MIMPOKO pacIipo-
CTpaHEHHOE B MpUpoAe, OoJiee MOJOBHHBI BHIOB BBICIIMX PAacTEHHH IO-
JUIIIOWIBI. MHOTHE BHJIBI TOKPBITOCEMEHHBIX PACTEHHUH B TIpEJIenax OJHO-
ro poja o0pasyroT MOJUIUIOHAHBbIN psia (Tabdn. 16), cocrosiuii u3 BUIOB
OJTHOTO POJIa, Y KOTOPBIX YHCIIO XPOMOCOM YBEJIMYMBAETCS KPATHO TaIlio-
uaHOMY (OCHOBHOMY). Hampumep, MONMIUTOWIHBIA psAA THICHAIHB! (PO
Triticum) comepKHUT CepHI0 BUIOB, YETKO PA3IUYMUMBIX MO YHUCITYy XPOMO-
coM: aumaonanble Buel (2n 14) - T. monococcum, T. beolicum, T. urartu,
T. sinskjae; Terpamaougnsie (2n -28) - T. dicoccum, T. durum, T. tur-
gidiim, T. polonicum, T. timopheevi; rexcamtonaunie (2n - 42) - T. aes-
tivum, T. compactum, T. spelta; okrommonansie (2n — 56) T. fungicidum.

HaumeHnplee ranmioniHoe YUCIO XPOMOCOM B IIPEAEiax MOITUILIONA-
HOTO psiJia OTMIPEAETICHHOTO POJia Ha3bIBAETCS €T0 OCHOBHBIM YHMCJIOM U 000-
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3Hadaercsi OykBoi X. COBOKYITHOCTb XPOMOCOM C JIOKAIW30BaHHBIMU B HUX
TeHAMH, 3aKJIFOUCHHBIX B FaIIONTHOM Ha0Ope Ha3hIBACTCSI TEHOMOM.

[onuImonap! MPUHSATO Pa3ICIiiTh:

1. mo c6aJaHCHPOBAHHOCTH IT€HOMOB Ha OPMONIOUObI — Y KOTOPBIX
geTHOE (COATaHCHPOBAHHOE) YHCJIO TEHOMOB (TETPAIIONIBI, TEKCATUTOHIEI,
OKTOIUTOHIBI U T.JI.) U AHOPMONIOUOb! Y KOTOPBIX HeueTHoe (HecOamancupo-
BaHHOE) YHCJIO TEHOMOB (TaIUIOU I, TPUIUION B, IEHTAIUION B U T.1. ).

2. M0 MPOUCXOKIEHUI0 HA AGMONOIUNIOUObL TIONYICHHBIC TIOJUTLIO-
uam3anpe Habopa XpoMocoM (T€HOMa) OJHOTO BHIA U @LIONOAUNIOUObL
00pa3oBaHHbIe O0BEAMHEHHEM M MONUIUIOWAM3AIMEH HAOOpOB XPOMOCOM
Pa3HbIX BUOOB.

3. M0 KOJIHYECTBY OJMHAKOBBHIX FeHOMOB (YPOBHIO TUIOHTHOCTH) Y
SYIUTOUAOB BBIACIAIOT mpunioudst (2n = 3X), mempanioudsr (2n = 4X),
newmannoudst (2n = 5X), eexcannoudwvt (2n = 6X), cekmannoudwt (2n = 7X),
oxmonnouost (2n = 8X) u T.1.

Tabauma 16
OCHOBHOE YHCJIO XPOMOCOM H TTOJIATIIOUAHBIN PAIBI
HEKOTOPBIX POJOB PaCTEHUMN
Pon OcHoBHOE [onunnonaHeli psig
yucsno X | 2n | 3n | 4n | 5n | 6n | 8n |10n | 12n
ITinenwnia 7 14 28 42 | 56
Poxb 7 14 28
SlumeHb 7 14 28 42
Osgec 7 14 28 42
Koctpen 7 14 28 42 | 56 | 70
Kaprodenn 6 12 24 36 | 48 | 60 | 72
Poza I 14 | 21 | 28 | 35 | 42 | 56
Caexiia 9 18 | 36 | 54
I1aBenn 10 20 40 60 | 80 |100|120
CnuBa 8 16 32 48
3eMIIsTHAKA 7 14 28 42 | 56
XJTOITYaTHUK 13 26 52

ABTONOMMNJIOWAAMM HAa3bIBAIOTCSI PACTEHUS, IOJNYYEHHBIE HCKYC-
CTBEHHO WJIM CIIOHTAHHO BO3HHMKIINE B IIPUPOJIE B pe3yjIbTaTre KpaTHOTO yBe-
JMYEHUs YHCIIa XPOMOCOM B KJIETKaxX pacTeHHH oorozo BUna. B 3aBucumo-
CTH OT YHCJIa OJMHAKOBBIX TE€HOMOB MX Ha3bIBAalOT Tpuruiongamu (3X), Tet-
pamtongamu (4X) wim oxroronnamu (8X).

ABTONONUIIIONIUS 00YCTIOBINBAET U3MEHEHUE PU3HAKOB U CBOMCTB,
NPUCYIIIMX HWCXOAHBIM JHIUIONJHBIM 0co0sM. B pesysnbrare yBeawmdeHUs
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YycIa XpOMOCOM B TIEPBYIO OUEpeb YBEIMYHMBAIOTCS Pa3Mephl KIETOK U
s7ep, a TaKKe YUCIIO OPTaHOWIIOB IUTOIUIA3MEI - TIACTHI, MUTOXOHIPHHA 1
Ip. Y pacTeHwii MpH ONTUMAJIBHOM YPOBHE IUIOWJIHOCTH YBEIUUHUBAIOTCS
pa3Mephl JIMCTHEB, [UIMHA U TOJIIWHA CTeOJIs. YalleIncTHKY, JISIECTKA BeH-
YHKa, TBUIBLIEBBIC 3€pHA, TUIOABI M CEMEHA Y aBTOIOJHUILIONIOB OBIBAIOT
KpyITHee, YeM Y HCXOAHBIX IUIUIONAHBIX pacteHnid (puc. 30). OgHako st
KaXJIOr0 PojJila WM CEMENCTBA CYILECTBYET CBOM ONTHUMAJIbHBIA YpPOBEHb
IUIOUAHOCTH, I BHIOB SIMEHS - MUTUIOMIHBIN, CBEKJIBI — TPHUILIOWTHBIN
MIIICHALIBI — TEKCAIUIOWTHBIA, MHOTHX KOPMOBBIX 3JIaKOB (OBCSHHHIIA,
KOCTpeIl) — OKTaIUIOU/HBIH.
Oco0eHHOCTH Meiio3a U HacJie-
JOBaHUSI MPHU3HAKOB Yy AaBTOMO-

JIMIJIOH/I0B.
VY WIuIongHOTO OpraHu3Ma B
mpodase | meioza mpoucxoaUT

HOpMaJbHas KOHBIOTAIUSl TOMOJIO-
THYHBIX XPOMOCOM M 0Opa3zoBaHHe
OuBasieHTOB. Y TeTparuionJa B Ma-
\baf  TCDHHCKOH KIICTKE COMCPIKHTCA de-
< §, Thipe rOMONOrHYHBIX XPOMOCOMBI,
'YTO TIPUBOJMT K HAPYIICHHUSIM IPO-
{ \\ 1ecca KOHBIOTAIMU M 00pa30BaHHIO
¥ Hapsiy ¢ OMBAJIEHTAMH YHHBAJICH-
, TOB, TPHBAJICHTOB U TETPABAJICHTOB.
Puc. 30. qumonanast (A) u terpamionnas (B) rpeurxa Yuueanenwmamu wHazpiBaroTcst onu-
1 - pacTennst; 2 — IIOBL; 3 — XPOMOCOMSI. HOYHBIE XPOMOCOMBI B IIaXWUTEHE
npodassl |, mpusarenmer - accouyanus Tpex, mempasaieHmyl - YEThIPEX
TOMOJIOTHYHBIX XPOMOCOM. B pesynbraTe TaKOTO HApYIICHUSI KOHBIOTAIUH
00pa3yrTCs MUKPOCHIOPHI C YHCIIOM XPOMOCOM, HEKPATHBIM TaIIOHIHOMY.
Tak, HarpuMep, TeTPAIIOH/IHbIC PACTEHHS caXxapHOU cBeKIIbI (4N =36)
MOTYyT 00pa3oBaTh MHUKPOCHOpHL, cojaepxaniue oT 13 mo 23 xpomocom. B
CIIOpax, COJEpXKaIMX HecOATaHCUPOBAHHOE YHCIIO XPOMOCOM, HapyllaeTcs
rameToreHes, 00pa3ylTCs CTEPUIIbHBIC MBUIBIIEBBIC 3€PHA M 3aPOJIBIIICBBIC
merikd. TakuM 00pa3oM, OJHUM W3 CYIIECTBEHHBIX HEIOCTATKOB, MCKYC-
CTBEHHO IOJTyYaeMbIX aBTOIOJMIUIONJIOB SIBJISETCS MOHIKEHHAS CEMECHHAst
HPOIYKTHBHOCT - Yepe33epHulia. [Ipu HopMabHON KOHBIOTAIIMH XPOMOCOM
1 00pa3oBaHN¥ OMBAJICHTOB HACIIEIOBAHNE TIPU3HAKOB Y MOJUIUIOUIOB TIPO-
TEKaeT 3HAYUTENIBHO CJIOKHEe, YeM y OOBIYHBIX IUIUIOMIOB (HArpumep
HACJICIOBAHUE BBICOTHI PACTCHUI Y TUIUIOUIOB U TETPAILIOHIOB IPeUHXu). Y
TuIIons1oB TeH D 00ycoBIMBaeT BHICOKOPOCIBIN THIT ¢ HEOTPAaHUYCHHBIM
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POCTOM, a €ro PEleCCUBHBIH ayuienb d - IeTePMUHAHTHBINA (KapITUKOBBIN ) THIT
pacTeHus ¢ OrpaHHYeHHBIM pocToM. [Ipr ckpemmBaHUK TUTTOUIHBIX TOMO-
surotHeix pactenuii dd x DD B F; Bce pacTeHHs UMEIOT HEOTpaHUYCHHBIH
THI pocTa (BBICOKOpOCIbie), B F, Habmogaerca pacuemienue 3 © 1. Tlpu
CKpEIMBAaHUN TETPAILIONTHBIX pacTeHui, mMerommx TreHotunsl DDDD u
dddd 6e3 mHapyieHunit B Meiio3e, Bce PacTEHHS MEPBOTO MOKOJCHHS OyayT
BBICOKOPOCIIBIMH ¥ UX reHoTun Oyner DDdd.

VY TterpamnmongHBIX pacteHuid F; B Meiio3e 00pa3yroTcsl AUTUIONTHBIE
MakKpo- ¥ MHUKPOCTIOPHI Ha OCHOBE CIYYalHOT'O PaBHOBEPOSTHOTO MapHOTO
PacXOXKJICHUS YeThIPEX TOMOJIOTHYHBIX XpOMOcoM B aHadasze |. Otu criopsl B
npoliecce raMeToreHe3a MoryT 00pa3oBbIBaTh TPY THIIA TAMET B CIIEAYIOIIEM
cootHomenuu 1 DD: 4Dd : 1dd.

PP Q (BoIcokopocnsie) DDDD X & dddd (xapmikossie)

raMeThI Q DDud dd
F. DDdd (seicokopocibie)
raMeTEI DD Dd Dd Dd Dd dd

[Ipu caMoOIIBUICHUH pacTeHUi F1 ¢ ydeToM BO3MOYKHOCTH PaBHOBEPO-
STHOCTHOTO CJIMSTHUM JJAHHBIX TaMeT B MPOLECCE OIUIONOTBOPEHUS Y TETpall-
JIOWAHBIX pacTeHui F, MOTyT 0Opa30BBIBATHCS CIIEIyIONIHEe T€HOTUIIB B CO-
orHorrernn: 1DDDD : 8DDDd : 18DDdd : 8 Dddd : 1dddd (ta6x. 17).

[Ipu OTHOM TOMHHHPOBAHMY B F, y TeTparuionHbIX pacTeHHi Mo-
JKeT HaOIoAaThCs paciieryienne mo gpeHoruny B cooTBercTBHH 35 : 1. B
HallleM TIpUMepe Ha OJTHO KapJIMKOBOE pacTeHUe OyAeT MpuxoauTcs 35 Bbl-
COKOpOCIIBIX. [Ipy HETOTHOM JOMHHUPOBAaHHU (PEHOTHITMYECKOE MPOSIBIIC-
HHE TIPU3HAKa U XapakTep paciieruienus B F, emie Oonee CoKHBIN.

TabOmmma 17
MoHOrHOpHIHOE paCIEIUICHHE Y aBTOTETPOILIONIOB
0 d 1 DD 4 Dd ldd
1 DD 1 DDDD 4 DDDd 1 DDdd
4 Dd 4 DDDd 16 DDdd 4 Dddd
1dd 1 DDdd 4 Dddd 1 dddd

TeTparioniHbie pacTeHUs B 3aBUCUMOCTH OT YKCJA JOMHHAHTHBIX
aiyeneii B TCHOTHIIE MMEIOT ONpe/eiicHHbIe Ha3BaHWs. PacTeHus c de-
THIpbMsI TOMHHAHTHBIMU aivienasmu (DDDD) massiBatoTcst keadpuniexc, ¢
tpemst (DDDd) - mpunnexc, neyms (DDdd) - odynrexc, opnum (Dddd) -
cumnexc. [Ipy TOJHOM JIOMHHUPOBAHWU BCE OHU OYAYT MPAKTHYECKU He-
pasnnuuMbl. PacTeHus, MeroNue Bce aluield B PEIECCHBHOM COCTOSIHUU
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dddd, naswiBaroTcst HynIURIEKCAMU.

ABTONONUTITIONIBI OOBIYHO MOTYYAIOT C MCTOJIb30BaHINEM XHUMHUECKAM
METOJIOM C HCTOJIb30BaHueM KoxunuHa Cy Hos Og N (Tab. 18). Cxemy nosy-
YEHUsI TIOJIUTUIOUIHBIX (DOPM MOXKHO TIPEJICTABUTH CIICIYIOIIMM 00pa3oM

JTUTUTOMTHBIA COPT TeTparionaHas Gpopma

KOIXUYUHUPOBAHUE
pxu (2X = 14) pxu (4X = 28)

HHHHOHHHLIﬁ COpT Koaxuyu- TeTpaH.HOI/I,EHaﬂ I[I/IH_]'[OI/II[HLH‘/’I

cBeksbl (2X =18)  nuposanue popma (4X = 28) copt 2X =18)

TpurutonHbIN rTudpu (3X =27)

AJLJIOOIMIIIONIAMH HA3bIBAOTCSl PACTCHUS, B KAPUOTHUIIE KOTOPBIX
COJICPKATCsl YIIBOCHHBIC HA0OPBI XpPOMOCOM (T€HOMBI) pasHbix 6udog. OHU
MOTYT BO3HUKATh B MPUPOJIC MK OBITh MOIYyYESHBI HCKYCCTBEHHO MPH YIIBOC-
HUH YHCIIa XPOMOCOM Y MEKBHIOBBIX MJIA MEKPOIOBBIX THOPUIOB M MOTYT
COZIep’KaTh JI0 TPEX-YEThIPEX Pa3IUIHBIX TEHOMOB.

ANIONONUIIIONIaM OOBIYHO MPUCYIIU TPH3HAKW U CBOHCTBA MCXOJ-
HBIX JIMIUIOMJIHBIX POJUTENLCKUX (POPM B PA3NUYHBIX COUCTAHHSXK, KaK 3TO
HaOJII0IaeTCs TPU MEXBUIOBOM M MEXPOI0BOM rudpuam3anun. OHKU coxpa-
HSIFOT MOIIHOCTb Pa3BHUTHSL, IPUCYIIYIO OTJaJICHHBIM THOPHIaM, HO XapaKTe-
PH3YIOTCSl BBICOKOH CTEPUIILHOCTBIO. VIMEHHO MOJMIUIOU/IM3AIHS TTO3BOJISICT
BOCCTaHOBHUTH UX (PePTHIHLHOCTH (TUIOJOBUTOCT).

Briepsbie amduanmmonasl 6bimu monyueHsl . JI. Kapneuenko B 1924
r. On ckpemmBan peabky Raphanus sa-
2 tivus (2n=18) ¢ «kamycroii Brassica
oleracea (2n=18). I'nOpuabl MEXITY ITH-
MH BHIAMH COJICPYKAITH JEBSITH XPOMOCOM
peIbKH M JEBSTH XPOMOCOM KaITyCThI.
Pacrenus F; mmenu momHoe pasBuTHE,
J HO OBUTH OECTUIONHEI, TaK KaK XPOMOCO-

MbI PEJIbKUA M KalyCThl W3-32 OTCYTCTBHS
TOMOJIOTUM HE MOTJIM HOPMAaJIbHO KOHB-

4 orupoBath B Meiioze. B anadaze | onm
PaCXOIMIINCh K TONFOCaM OeCTOPSIOYHO,

U B CHIIy 3TOr0 00pa3oBaJlUCh I'aMeETHI C
pa3HbIM 4yHcIoM XpoMocoM — ot 0 1o 18.

-4Yy;  BOJBUIMHCTBO TraMeT YHCIO XPOMOCOM

s 5,"7‘ |

WL I

SR+98. 18R+188 388  OKA3bIBACTCS HCKPATHBIM  OCHOBHOMY

Puc. 31. TT1071b1 1 xpoMocoMHsie HaGoper: HAOOPY, UTO M MPHBOJIMT K X HEKH3HE-
1 — pepKi; 2 — KamycTsl; 3 — pefeqno-  CTIOCOOHOCTH, @ THOPHJ K CTEPUIIBHOCTH.

KarmycTHOTo rubpusa; 4 — pahaHoOpaccuki.
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VY pacrennii F; ObIIO ¢ MOMOIIBIO KOMXUIIMHUPOBAHUS YABOCHO YHCIIO
XpOMOCOM, M KJIETKH COZIEpKalI{ yXe 0 JUIUIOUIHOMY Habopy XpoMOCOM
kaxaoro Buzaa (18R+18B). Tak kak Ajst KaKA0H XpOMOCOMBI UMEJCSl TOMO-
JIOT, TO Y TaKuX PacTeHHH Melo3 MpOTeKal HOPMaJbHO, 00pa30BBIBAIHCEH
raMeTbl HabOpOM XpPOMOCOM KPaTHBIM OCHOBHOMY M OHH OBIIM IIJIOZOBHUTHI-
MH, MOIITHO Pa3BUTHIMH U JaBajy KOHCTaHTHOE IOTOMCTBO. PacTenus coue-
TaJly MPU3HAKK 000X BHJOB, KaK 3TO BUIHO Ha MMPUMEPE CTPOCHUSI CTPyUKa
(puc. 31) u 6su1M Ha3BaHbI padaHoOpaccuka (Raphanobrassica).

HaubGonpiee npaxkTuueckoe 3Ha4€HHE HUMEIOT TPUTHKAJE, MOITy4YeH-
HBIE MYTEM YABOCHUSI YMCIIA XPOMOCOM Y MIIEHHYHO-PIKAHBIX MEKPOJIOBBIX
ruopunoB. Poxxe umeer reHomuyro dopmyny (RR) u 14 xpomocom u mipu
CKpemBanny ¢ mireHunel msarkoit (AABBDD) conepxarmeit 42 xpoMoco-
MBI TIOJTy4aroTcs 28-XpoMOCcOMHBIE THOpUABI ¢ TeHOMHO# popmyoii ABDR.
Takue rHOpUIIBI BEICOKOCTEPUIILHEI, HO B TIPOLIECCE YIBOCHHS X XPOMOCOM
noiy4aercst S6-xpomocomHasi ¢popma ¢ koHcturyrmeii AABBDDRR, koto-
pas obnagaeT Xopolueil IIOAOBUTOCTBIO U HE JaeT pacilervieHus. TpuTrka-
Jie pa3IUYaloT MO YPOBHIO IIOMIHOCTH — TEKCATUIOUAHBIC M OKTOTUIOUHBIC.

OKTOIJIONIHBIE TPHUTHKAJE TIONy4aloT B PE3yJIbTaTe CKPEIIUBAHUS
MSITKOHM TeKcarutonHol mmeHnnsl (2n=42) u pxu (2n=14). Cxemarniecku
9TOT MPOLIEC MOXKHO TPEJICTABUTH TaK

Triticum aestivum Secale cereale
MACKas niueHuya X POoHCh
AABBDD RR
2n=42 2n=14
Fi 2n=28 ABDR (74+7B+7D+7R)

Yyosoenue 4ucaa Xpomocom KOIXUYUHUuposanuem
Oxmonnouonvle mpumuxane 2n=56 (AABBDDRR)
Opnnako Oonblliee 3HAYEHHE MONYYMIM T'€KCAIUIOMAHBIE TPUTHKAIE,

KOTOPBIC CO3AAI0T YABOCHUEM YHUCIa XPOMOCOM Y MEKPOIOBBIX FI/I6pI/IJIOB,
IMOJYYCHHBIX OT CKPCIIUBAHUA TBCp,Z[Oﬁ MHIICHUIIBI C POXKBLO.

Triticum durum Secale cereale
meepoas nuteHuya X POOKCH
AABB RR
2n=28 2n=14
Fi 2n=21 ABR (74+7B+7R)

YOBO€EHUe YUCTIA XPOMOCOM KOIXUYUHUPOBAHUEM
Texcannouonvie mpumuxane 2n=42 (AABBRR)
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CeneknuoHepaM yaanoch MOMYYUTh U APYTHE MEKPOJIOBBIE aJLIONO-
JIMTUTOM/IBI, HE CYIIECTBYIOIIME B MPHPOJIE MBIPSHHO-TIIIICHUYHbIE, TIICHAY-
HO—P KaHO-TIBIPEHHBIC, a TAKKE MEKBUJIOBBIE Y Ta0aKa U IIICHUIIBI.

[Mpu nony4eHUH MOMUILIOWAHBIX PACTCHUH CYIIECTBYET JOCTATOYHO
MHOT'O METOJIOB, OOJIbINIAst YaCTh KOTOPHIX OCHOBaHA HA MCIIOJIb30BAHUH KOJI-
xuiHa. Criabble pacTBOPBI ATOTO BEIIECTBA MAPATH3YIOT MPOIECC ACHCTBUS
HUTCH BEpeTeHA JICJICHMS, YTO NMPHBOAMT K HEPACXOXKICHHIO XPOMOCOM B
aHadaze 1 00pa30BaHMIO KJIETKH C YABOSHHBIM YHCIIOM XPOMOCOM.

Tabnvma 18
MCTOIH)I TMOJIYYCHU NOJIMITJIIONAO0B C TIOMOIIBIO KOJIXHIIMHA
Meton Iporiecc 06paboTKH [Tpumeuanus
[IpopammBanue | CeMeHa nNpopalMBaOT B PaCTBOPE CrbHo nospexaioTes

cemsH B 0,05....
0,03 % pactBOpe
KOJIXHIIMHA

konxunyHa 3...10 gHe# (no Hagama
MIPOPACTAHMUSA), 3aTEM IIPOMBIBAIOT
1 BBICQKHBAIOT B TPYHT

3apO/IBIIIEBEIE KOPHH.

Mertox IpUMEHUM TIpH

HaJIMIHH OOJIBIIIOTO KO-
JIMIECTBA CEMSH

O06paboTka mpo-

POCTKOB PacTBO-

POM KOJIXMIIMHA B
KOHICHTpALHH
0,01....0,25%

[IpopocTky morpy>KaroT BepXyIIKa-
MU B pacTBOp KosixunuHa Ha 0,5...4
4. PacTeHus yKpeIustoT Ha CeTKe
KOPHSIMH B BEpX, KOTOPbIE IIPHKPbI-
BAaIOT (GMIBTPOBAILHOM Oymaro.
O6paboTaHHBIE IPOPOCTKHU ITPOMBI-
BAIOT BOJIOW U BBICAKMBAIOT B TPYHT

OoecmieunBaeTcs X0po-
II1ast IIPKUBAEMOCTb.
Ycenemso npumMensieTcst
MIPU TOJUTLIOU N3N
371aKOB, KJIeBEpa, TPeUH-
XU, JIbHA, a TaK K€ OTJa-
JIEHHBIX THOPUIOB

O0paboTka KOHYyCa
HapacTaHus rnooera
pacTBOPOM KOJIXH-
I[Ha B KOHLICHTpa-
muu 0,2....0,5%

Ha Bepxy1mednyro nouky nodera
HAHOCAT IMUTIETKOW pacTBOP KOJIXH-
LIMHA BbIAEPKUBas 5...7 4 wiu
CMOYEHHBIE KOJIXUIIMHOM BaTHBIE
TaMIIOHBI Ha 3...5 cyTOK, nocie
9KCIIO3ULIMY BEPXYLICYHYIO TIOUKY
MIPOMBIBAIOT BOJIOM

[Mpumensiercs npu padote
¢ KapTodesnem, MHOTO-
JIETHUMH JIBYAOJIbHBIMHU
pacTeHHsAMH

TpaHcriaHTalMOH-
HbIl MeTo. Pac-
TBOp KOJIXUIIMHA B
KOHLIEHTPALUA
0,1....0,2%

[oGer cpe3aroT ¥ MOMEIIAIOT B
COCY/I C paCTBOPOM KOJIXHI[MHA Ha
2...5 cyTok. 3aTrem moGer nMpuBH-

BalOT Ha MOJIBOM He 00pabOTaHHBIN
KOJIXUIITMHOM

Hcnons3yrot aiist 6060-
BBIX KYJIBTYD.

Bo3znetictBue koi-
XHITHOM B KOH-
LEHTpaLUH
0,01...0,2% Ha
KOpHH PacTEeHUIH

Mosospie pacTEeHHs BBIKATIBIBAOT,
KOPHH OTMBIBAIOT U ITOTPY’KAIOT B
pacTBOp KoJIXHIMHA Ha 12 4, 3aTemMm
Ha 6...12 4 B IPOTOUHYIO BOAY U
TaK yepenyroT B TeueHue 3...7 cy-
TOK. 3aTeM PacTCHHUS BHICAXKHUBAIOT

B IPYHT

[TpumenstoT pu padote
CO 3JIAKOBBIMH, IPEUUXOH,
TOMAaTaMHU H JIp.
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Bomnpocs! a51s1 cCaMOKOHTPOJISA

1. HazoBuTe HECKOIBKO PAaOHUPOBAHHBIX BHIIOB PAaCTECHHM, KOTOPHIC
SBJISIFOTCSA €CTECTBEHHBIMHU aBTO-U AJUIOTIOJIUILIONIAMHU.

2. Omummte Mopdonorudeckue u pusnonorndeckue 3PEGEeKTsl aBTo-
MOJIUIIION TN,

3. Kakoif ypoBeHb ITIOMTHOCTH SIBIISIETCS ONTHMAIBHBIM JUTS PACTCHUH
PKU U TPEUHXH, JJIs1 CaXapHOH CBEKIIBI M apOy3a, MILIEeHHUIIbI, KocTpena ?

4. Kakne ocobeHHOCTH MeH03a 1 HacleI0BaHHs IPU3HAKOB XapaKTep-
HBI JUIs1 aBTOTETPAILIONI0B?

5. B 4eM npu4MHBI IOHUKEHHOW CEMEHHOW MPOJYKTUBHOCTH aBTOIO-
JIUTIION/I0B?

6. Kakum o6pazom moiuruionau3anys MO3BOJSIET BOCCTAHOBUTH ILJIO-
JOBUTOCTH OTAAJIEHHBIX THOPUIOB?

3apaum

1. V peauca po3oBasi OKpacka KOPHEIJIOAA ACTEPMUHUPYETCS] JOMUHAHTHBIM
reHoM R, Oenas - peneccuBHbIM asuienieM . CKpelyBaid TOMO3WUTOTHEIC
TETPAIUIOUHBIC KBAPUIICKCHI C PEECCHBHBIMH HYJUTUIUICKCAMH MO JIaH-
HOMY TeHy. B F; Bce pacTeHust umenu po3oBYyIO OKpacKy KOpHeriozaa, B F;
noyuniu 144 pactenus.

a) CKOJIBKO THIIOB TaMeT MOYKET 00pa3oBarh pacteHue F;?

0) Cxosbko pactenuii F, Morim nMerts Oenblii KopHemoa?

B) CKOJIBKO pacTeHuH ¢ PO30BbIM KOPHETUIOAOM, MOIJIH OBITh AyIUIEKCAMHU?

r) UeMy paBHO OCHOBHOE YHCJIO TTOJMILIONTHOTO Psifia po/a MIIEHHIIBI?

1) CKOJIBKO XpOMOCOM DM MOXET COAEPkKAThCsS B KAPUOTHUIIE TeKCarIo-
UJIHOTO TpUTHKaie?
2. Y suMeHsI UMEETCsl YeTKO BBIPRKCHHBIA COPTOBOM NPU3HAK — XapakKTep
OITyIICHUs IIBETOHOXKKH: JUIMHHBIMH MM KOPOTKMMH BoOJOcKamu Jlomu-
HAHTHBIA aJuleNib S JeTePMHUHHUPYET OIMyIIEHHE IIBETOHOXXKH JJIMHHBIMU BO-
JIOCKaMH, €r0 PELECCHBHBIA ajuieNb S - KOPOTKUMH. CKpemuBand MexXIy
co00i1 TeTparuionJHbIe TYTUIEKCHBIC TI0 JIAHHOMY T'€HY PacTeHHS, [IBETOHOX-
KU KOTOPBIX OMYIIECHBI JUIMHHBIMHU BOJIOCKaMu. B moromcTBe momyunin 120
pacTeHuil.

a) CKOJIBKO THTIOB TaMET MOKET 00pa30BaTh POIAUTEILCKOE pacTeHUE?

0) CKOJIbKO TPHUIUIEKCHBIX PACTEHHUH M0 TAHHOMY T€HY MOIJIO B IOTOMCTBE?

B) CKOJIBKO PacTeHH MOTYT UMETh OMYIIEHUE KOPOTKUMH BOJIOCKaMH?

r) UeMy paBHO OCHOBHOE YHCJIO ITOJHUILIOUAHOTO Psijia poja CBEKJIbI?

1) CKOJIBKO XPOMOCOM TITICHHITHI MOTYT COICPIKaTh TEKCATUIONTHBIC TPUTHKATIC?
3. Y pxu copra Uynnan noMuHaHTHBIN TeH HL KOHTpomupyeT KOpoTKocTe-
0eJIbHOCTB, a ero pereccuBHbIN awiens hl pmmHHOCTE6eTbHOCTE. CKpelyBa-
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T MEXIY co00i KOPOTKOCTEOEIbHBIE TETPAIUIONIHBIE PACTEHHS, UMEIOIINE
renotunel HLHLhIDI, u nony«wmnu 288 rubpuios.

a) CKOJBKO pa3HbIX TUIIOB FaMeT MOYKET 00pa3oBaTh POAUTEILCKOE pacTeHHE?

0) CKOJBKO pa3HBIX TEHOTHIIOB MOTYT UMETh TUOPUAHBIEC PACTCHHUS?

B) Ckompko THOPHIHBIX PACTEHUH MOTYT UMETh KOPOTKHH CTEOENh W TpHU
CECTPHHCKOM Pa3MHOKEHHH JaTh HEPACHICTUIIONIEeCS TIOTOMCTBO?

r) UeMy paBHO OCHOBHOE YMCJIO XPOMOCOM TMOJHUILIONIHOTO psifia KapTodersi?

1) CKOJIBKO XpOMOCOM T€HOMa A MOKET CO/IepKaTh TeKCAIIONTHOE pacTe-
HHUE TPUTHKAITE?
4. 'V TeTpaluionHOrO PAaCTeHUs caxapHOW cBekibl B mpodase | B omHoM
MHKpOCIIOpe HaOJIOAANINCh PA3IHYHbIE XPOMOCOMHBIE aCCOLMALUK, B TOM
4icle AeCATh OMBAJeHTOB, TPH TPWUBAICHTA, N1Ba TeTpaBayieHTa. CKOJIBKO
YHHUBAJICHTOB MOTJIO OBITh B JAHHOM MHKPOCIIOPOITUTE?
5. ¥V xneBepa KpacHOTO po30Basi OKpacka BEHUMKa OOYCIIOBJIEHA JOMHHAHT-
HBIM T€HOM P, PelleCCUBHBIN aJUIeNb p OO0YCIOBIMBAET OEIyI0 OKPacKy BEH-
ypka. CKpemuBaliyd TETPAILIOWAHOE KBAJIPHUIUIEKCHOE pacTeHHe, MMEIoIee
PO30BYIO OKPacKy BEHUYHMKa, C HYJUIMIUIEKCHBIM, UMEIOIMM OClTyl0 OKPAacKy.
B F; momyuwnu 110 pacrenwii, B F;, - 1288.

a) CKOJIbKO pa3HbIX TUIIOB F'aMeT MOXKET 00pa3oBaTh pacreHue F;?

0) CKOJIBKO pa3HBIX TUIIOB raMeT MOKET 00pa30Barh TPUILICKCHOE pacTenue F,?

B) CKOJIbKO Pa3HbIX FT€HOTHIIOB MOTJIA UIMETh pacTeHust F,?

r) UeMy paBHO OCHOBHOE YHCIIO XPOMOCOM Y TTOUTIIOWITHOTO PSIa 3eMITSTHUAKH?

1) CKOJIBKO XpOMOCOM TeHOMa B MOTITH COJIep KaTh OKTOIDIOUIHBIE TPUTHKAIE?
6. V cBeKJIBI JKeNTas OKpacka KOpHEII0/1a IETePMUHUPYETCS TOMUHAHTHBIM
reHoM R, kpacHast — peliecCHBHBIM ajureneM I. CKpemuBalii TeTParyionIHOe
IYTUIEKCHOE pacTEHHE C JUTUIOMIHBIM, HMEIOIINM KPacHYI0 OKPacKy KOpHe-
iona, u nomyumin 240 pacTeHui.

a) CKOJIbKO XpOMOCOM MOTJIA UMETh THOPHIBI?

0) CKOJBKO Pa3HBIX TEHOTHIIOB MOTJIM UMETh THOPHIBI?

B) CKOJIBKO pacTEeHUI MOTJIN HIMETh KPacCHYIO OKpacKy KOpHeruroaa?

) CKOJIBKO XpOMOCOM COJIEPKUTCS B KIIETKE TPUTLIONTHOW CBEKIIBI?

1) CKOJIBKO XpOMOCOM MILIEHHUIIBI MOXKET COAEPIKATCs B TaMeTax reKcaruio-
UIHOTO TpUTHKaie?

¢) CKOJIBKO XpOMOCOM PeJIbKHU COACPKUT aMpuauIuion 1 papanoopaccuka?

%) CKOJIBKO XpOMOCOM reHOMa R MOXKET coeparcsi B TaMeTax OKTOILIO-
UJIHOTO TpUTHKaie?
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CamMocTosTeIbHOE 3aHATHE 2

AHEYILIONUA

Hean 3anAaTUs. O3HAKOMHUTCS C OCHOBHBIMH aCIEKTaMU aHEYIJIOU-
JIUU y pacTEeHUN

3aganue. OCBOMTH MPUHLUIBI KIacCU(PHUKALUN aHEYIUIOUIOB. M3y-
YUTh 0COOEHHOCTH XOZa Meil03a U pacIleIUICHHs y aHEYIUIOUI0B, IEPCIIeK-
THBBI UX UCIIONb30BAHUS B TCHETUKE U CEJICKIUU.

Matepuansl ais 3aHaTHii. CxeMbl, pUCYHKH, CHOTIOBOM Martepuan
TMIICHALB], JUMTIONTHON U TETPAITIONTHON PKH, TPUTHKAIIE

Jlureparypa

1-C.240-249; 2. — C. 112-124; 6 - C. 247-250; 11 — C. 286-290.

IMosicHenue k 3anaHuI0. Aueynioudamu Ha3BIBAIOTCS PACTEHHS,
MMCIOIUE YUCIO XPOMOCOM, HE KpaTHOE TalUIOMJHOMY. AHEYIUIOWABI Y
JUIUIOWAHBIX PACTEHUH MOTYT BO3HHMKATh Pa3HBIMHU MyTsAMH. B omHuX ciy-
Yasgx OHM OOpa3ylOTCsl B Pe3yibTaTe OTXOXKACHHUS JIBYX TOMOJIOTHYHBIX
XpOMOCOM K OJIHOMY TOJIOCY B aHadase Meio3a WM MUTO3a, B IPYTUX - B
pe3ynbTaTe OTCYTCTBHUS KOHBIOTALIMH XPOMOCOM M OOpa30BaHUS YHUBALECH-
mos. YHUBAJIEHTbI, KaK IPaBUJIO, HE OPUEHTHUPYIOTCS HaAJIeKaAIIUM o0pa-
30M MEXAY IOJIIOCAMU M MOTYT OTOWTH CIIy4alHO K TOMY MJIM JAPYTOMY
MOJIFOCY WMJIM YK€ Pa3lesisiioTcs, Kak P MUTO3€ Ha /B XpoMmatuabl. B mo-
CIIEJHEM CJlyyae HapyLIaeTcs PAacXOXICHHE UX B JOUYEPHHE KICTKH IpH
BTOPOM JIeJIeHWH Melo3a. B ToM M JIpyrom ciydae MOryT oOpa3oBaThCs
raMmeThbl ¢ HabopaMu XpomMocom N - 1 u N + | mpu ciusHUK KOTOPBIX B MPO-
1ecce OIUIOJIOTBOPEHHS O0Pa3yloTCsl 3UTOTHI, COJIEpIKAIUe YHCIa XPOMO-
com, paBHble 2N —1,2n -2, 2n + 1 u 2n + 2. Opranusm ¢ HA0OPOM XPOMO-
coM 2N — 1 Ha3BIBACTCS MOHOCOMUKOM, 2N — 2 nyanucomuxom, 2n + 1 mpu-
comuxom, M - 2n + 2 mempacomuxom. OpraHU3Mbl, UMEIOIINE JIUIIHUE
XPOMOCOMBI JIBYX pa3HbIX TOMOJIOTHUHBIX Mapax (2n + 1 + 1), Ha3eiBaroTcst
06otiHbIMU mpucomurkamu. J{BoiiHbie MOHOCOMUKH (2N — 1 - 1) BcTpeyaroT-
s B IPUPOAE PeaKo (OHM YacTO MOrHOAaroT).

[onurutonzp! - cnoHBIE 0OBEKTHI JUISi TEHETHUECKOTO aHalu3a, Mo-
9TOMY JIJISL OTIpEJIeNIeHNs] TPYII CIEIUICHUS U WICHTU(HUKAIUA TeHOB HC-
NONB3YIOT aHeyIuionuto. [loydeHne TMONHOrO Habopa aHEeYIUIOWIHBIX
¢opM Mo BceM mapaM TOMOJIOTHYHBIX XPOMOCOM SIBJISETCS JJIHTEIHLHBIM
nporeccoM. BriepBble MoOIHBIE CEpUH MOHOCOMHKOB, HYJUTHCOMUKOB U TET-
pacomukoB oy Cupc y Msrkoit mienuisl copra Yaiinuz Crpunr B 40-
50-x roax mpouuIoro BeKa u3 MoTOMCTBA raryIONI0B M TPUILTIOUIOB.
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Tabmuma 19
I"'oMeoNoruYHbIE TPYIITHI XPOMOCOM MSTKOM MIICHHITHI

T'omeomorny- | O603HAYEHNE XPOMOCOM B TEHOMAxX

Hasl TpyTa A B D
1 1A — XIV* 1B-1 1D — XVII
2 2A-1I 2B — XIllII 2D — XX
3 3A-=XIl 3B-1lll 3D — XVI
4 4A - IV 4B - VIII 4D - XV
5 5A - IX 5B-V 5D — XVIII
6 6A - VI 6B — X 6D — XIX
7 7TA-=XI 7B - VII 7D - XXI

* - PUMCKMMH I_[I/I(bpaMI/I 0003HaYCHBI XPOMOCOMBI, IPOHYMEPOBAHHBIC I10 BEJIMYUHE.

JUst reHeTUYecKoro aHain3a Haubosee yJoOHO HCIOIb30BaTh CEPHIO
HYJUTUCOMHBIX PAaCTCHHiA, B KapUOTHIE KaXKJOr0 M3 KOTOPHIX OyaeT OTCyT-
CTBOBaTh OMpEEICHHas apa TOMOJIOTHYHBIX XpomocoM (tabur. 19). Ecim
NPU3HAK ONpeAesieTCs JOMUHAHTHBIM T€HOM MJIM JOMHHAHTHBIMH IT'€HAMU U
OTCYTCTBYET Tapa XpOMOCOM, B KOTOPBHIX OHM HAaXOAATCS, TO JAaHHBIH MpHU-
3HAK He peanu3yercs. Tak, Hanpumep, y copTta YakHu3 CrnpuHr XpoMocoMa
1A (XIV) HeceT TOMHHAHTHBIN I'€H, ONMPEICISIFONINI KPaCHYI0 OKPacKy ce-
MsH. Y HYJUIMCOMHBIX IO 3TOM IIape XpOMOCOM PACTEHUH CEMEHA HUMEIOT
oenyto okpacky. Xpomocomsl 4B (VIII) u 6B (X) HecyT 1OMUHAHTHBIC T€HBI,
NOAABIAIONINE pa3BuTHE ocTel. HymmcoMukn mo 3TUM mapaM XpoMocOoM
MMEIOT JUTHHHBIE OCTH.

HymmcoMuky 1o pasHeIM XpoMOCOMaM HauOoJiee YeTKO pa3iIuvaroT-
Cs IO BBICOTE PACTEHUI, MPOAYKTUBHOCTH M IO MOP(OJIOrHy KoJIoca: TIoT-
HOCTH, HAJIMYHUIO JOTIOJIHUTENFHBIX KOJIOCKOB Ha YCTYIIE KOJIOCOBOTO CTEPIK-
Hsl, TI0 OIYIIEHHOCTH YernyH (Hy/utcoMuk 1A - XIV), o mimHe u TommHe
KOJIOCa, pa3MepaM INbUILHUKOB, CTEIEHH MY)KCKOW cTepwibHOCTH U Ap. Ho
W3-32 CTEPWJIBHOCTH IBETKOB W cJa0Oi >KM3HECTIOCOOHOCTH pacTEeHHil-
HYJUIICOMHUKOB T€HETUYECKHH aHaJIM3 NPOBOAT U HA MOHOCOMHBIX JIMHUSIX,
XOTSI TAKHE PACTCHUSI TPYJHO OTIMYHTH OT JIUCOMHBIX.

Bonpocs! A1 caMOKOHTPOJISI

1. OxapakTepu3yiiTe MEXaHU3M BOSHUKHOBEHUS aHEYILIOHIOB.

2. Kakoe Mopdosorndeckoe NposiBICHUE Y PACTCHUH BBI3bIBAET OT-
CYTCTBHE B COMAaTHYECKOM Ha0bOpe ABYX XpOMOCOM (Ha NpuMepe HyJUIH-
COMHOM cepry MATKOH miueHuIs! copta Yaiiaus Cripunr)?

3. [loyemy A7si TEHETUYECKOTO aHaM3a Hanbosee yIoOHO UCIIONIb30-
BaTbh CEPUIO HYJUIMCOMHBIX PacTeHUil, a HE MOHOCOMHBIX?

4. Kakue nepcrneKTHBBI UCIIONb30BaHUS aHEYIJIOWANN B UCKYCCTBEH-
HOM KOHCTPYHPOBaHUH I'€HOMOB?
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3anaun
1. CKOIbKO XpOMOCOM COJEPKHUTCSI B KAPUOTUIIE MOHOCOMHBIX, TPUCOMHBIX,
HYJIUCOMHBIX M TETPACOMHBIX MO XPOMOCOME SA PacTeHU MITKOM MIICHUIIBI?
2. CKONbKO pa3HBIX THIIOB TaMeT MOXKET 00pa30BaTh pacTEHHE MSTKOMU TIiiie-
HUIB] — MOHOCOMHUK U TPUCOMHK TI0 XpoMOcoMe SA ?
3. XpoMOCOMBI MSTKOH MIIIEHHUIIBI 0003HAYAIOT JTMOO MOPSAIKOBEIM HOMEPOM
¢ 0003HaYeHNEM COOTBETCTBYIOIIETO T€HOMA, JINOO MOPSIIKOBBIM HOMEPOM,
COOTBETCTBYIOIIMM ¢¢ BennuuHe. Kakoil NmopsIKoBBI HOMEp 10 BEIHYHHE
cooTBeTcTBYET XpomMocome 5D, 7A, 3A u 4B (cm. Tabim. 19)?
4. YxaxuTe MOPSAIAKOBBI HOMEP IO BEIMYHMHE XPOMOCOMEI, B OTCYTCTBHE
KOTOPOH y pacTeHHid 00pa3yeTcsi MUHUMAaJIbHOE YUCIIO KOJIOCKOB.
5. B kakoii xpomocome reHOMa B JOKaidM30BaH T€H, NETCPMHHUPYIOIIHN
TUIOZIOBUTOCTH KOJioca?
6. Onpexenwite TEHOM W XPOMOCOMY T/I€ COJIEPXKATCS T€HBI, JeTePMUHUPY-
forrre 6e30CToCTh?
7. B kakoit xpoMocoMe TeHoMa A COZAEPIKaTCsl TeHbI, OJIOKUPYIOIIUE 00pa30-
BaHME OCTEBHUIHBIX OTPOCTKOB Ha IIBETKOBBIX YENIYSX Y MIICHHAIHI?
8. CxonbKO pa3HBIX TUIIOB TaMET MOXKET 00pa30BaTh PacTeHHE HYJUIMCOMHOE
o XpoMocoMe 6A ¥ TpUCOMHOE TI0 XpomMocome 1B?

TECTOBBIE 3AJJAHUA 110 TEME HOJMIIVIONAUA

1. HacnencTBeHHast H3MEHYHBOCTD, CBSI3aHHASI CO BCAYECKUMH (KPaTHBIMH U
HEKpaTHbIMHM) HM3MEHEHMSIMH 4YUClIa XPOMOCOM, OTHOCHUTCS K THILY
MyTalun

2. HacneicTBeHHAas MH3MEHUMBOCTD, CBSI3aHHAS C KPATHBIMUA OCHOBHOMY YHIC-
JIy UI3MEHEHHEM KOJIMUECTBA XPOMOCOM, Ha3bIBACTCS

1) aneyruronaneit 2) symmonueii  3) reTeporutonIueit

4) aBTONOJIUTUIONTUCH  5) TpUCOMUEH

3. HacnencrBeHHass M3MEHYMBOCTh, CBSI3aHHAsI C HEKPATHBIM OCHOBHOMY
U3MEHEHHEM YKCiIa XPOMOCOM, Ha3bIBACTCS

1) aneyronueit 2) syrutonren 3) aJUIONONHUILION T EH

4) aBTONOJIMIUIONIUEH  5) TPUCOMUCH

4, BYHJ'IOI/I,I[LI, COACPpKAIIUC B KAPUOTHUIIC C6a.]'[aHCI/Ip0BaHHOC (‘leTHOG I{I/IC.]'IO)
OJHHAKOBBIX 'TCHOMOB, OTHOCATCSA K

5. SYHHOI/I,I[I:I, COACpIKaIIUC B KAPUOTUIIC HeC6aJ'IaHCI/Ip0BaHHOC (HC‘ICTHOC
T-II/ICJIO) OAMHAKOBBIX TCHOMOB, OTHOCATCA K
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6. DYIUION Bl TOTYYCHHBIE ITyTEM TOJUTUIONTU3AIMA XPOMOCOMHOTO Habopa
B KJIETKaX OJHOT'0 BHJIa OTHOCSATCS K

1) rereporurongam 2) TeTparionaam 3) aJIOTIONATIIONAAM

4) aBTOMONUILIONTAM 5) MOHOCOMHKaM

7. DyIutonsl OMyYeHHbBIE MTyTeM 00BeTMHEHNS W TONHUIUIONIN3AINHA TeHO-
MOB pa3HBIX BUIOB OTHOCSTCS K

8. BriepBble HKCIIEPIMEHTAIBEHO ¢ TIOMOIIBIO OXJIAXKICHHS TTOIYYMIT TTOJIHII-
nouzs! B 1889 roxy poccuiickuii yueHslit

1) M.C. HaBammx 2) H.IL. IyOuanH 3) H.K. Koms1i0B

4) N.W. T'epacumos

9. TepmuH nonuTUTON NS TIPEUTOKWI B 1916 Tomy
1) M.C. HaBammx 2) I'. Bunknep 3) 1.U. I'epacumos

10. INonurutonuss UMEET OTPOMHOE 3HAYCHHUE B IBOJIIOIIMN
1) BupycoB 2) Gakrepuii 3) pactenuii  4) )KUBOTHBIX

11. VI3 mmpoKo pacnpoCTpaHEHHBIX CEbCKOXO3IHCTBEHHBIX PACTEHHUHN K aB-
TONOJIMIIONAM OTHOCSITCS
1) poxp 2) mmenuna  3) kaprodeib 4) xocTper

12. K ayutomnonumioniaM OTHOCSTCS CIIEIyIOIIHE KYJIbTYPHBIE PaCTCHUS
1) rputukane  2) mmenuna  3) kaptodens — 4) panc  5) sUMEHb

13. CoBOKYITHOCTH XpOMOCOM C JIOKQJIM30BAHHBIMH B HUX T'€HAMH, 3aKIIIO-
YeHHbIMH B TallJIOWJHOM HaOOpe OMpeneneHHOro OHOJOrMYecKoro BHIA
Ha3bIBACTCS

14. HanmenbIliee ramionIHOE YUCIIO XPOMOCOM B TIpe/Ieax MOTUILIONTHOTO
psiga ompeAesieHHOTO POoa Ha3hIBACTCS

15. Buap!l ogHOTO poa, y KOTOPBIX YHCIO XPOMOCOM YBEJIMYHUBAETCA KPATHO
OCHOBHOMY, 00pa3yIoT

16. YcraHoBUTE COOTBETCTBUE

YPOBEeHB IUIOHTHOCTH BH/IbI MIIIEHUIT
1) 2X A) TIIeHUIa IBy3epHIHKA
2) 4X b) mennna TBepras
3) 6X B) mmenuna msrkas

I') mmrennIIa OAHO3EPHSIHKA
1) muenuna rpubo0oiiHas
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17. YactoTa BCTpEe4aeMOCTH TOJUILIONTHBIX BUIOB B €CTECTBEHHBIX YCIOBH-
X BBILIE

1) B IIeHTpax MPOUCXOKICHHUSI 2) BEICOKOTOPHBIX paioHax

3) mI0JOPOAHBIX paBHUHAX 4) ceBepHBIX IIUPOTAX

18. IMurenuma wmsrkas HauOoJiee MIMPOKO PACHPOCTPAHCHHAsT B MHPOBOM
3eMJIEIENTMH IT0 YPOBHIO TUIOMTHOCTH OTHOCUTCS K BUZAM

19. Kaprodenp KynbTYypHBIH 1O YPOBHIO IUIOWAHOCTH  SIBIISIETCS
BUJIOM

20. fluMeHP TOCEBHOH TIO VYPOBHIO IUIOWAHOCTH OTHOCHUTCS K
BUAM

21. BeIcoKui1 ypOBEHB ITIOWAHOCTH (OKTO- U IEKATUIONIBI) XapaKTepeH s
1) pacTeHuii BEIpaIliiBaeMbIX pajy CEMSH
2) pacTeHUH UCTIOIB3YEMBIX Ha KOPMOBBIE IIEITH
3) neKOpaTHBHBIX LIBETOYHBIX KYJIBTYP
4) ronoceMeHHbIX pacTeHU

22. Tun BO3HUKHOBEHHS TOJMIUIONINH 33 CUET HAPYIICHHUs X0/ JICJICHHS B
COMAaTHYECKUX KJIETKaX Ha3bIBACTCs

23. TlonuIuionu3aiyio BCIIEICTBHE (OPMHUPOBAHHS HEPETyIUPOBAHHBIX
TaMeT U UX TTOCIIEIYIOIEro OO bEJMHEHHS B 3UTOTE OTHOCST K THITY

1) MUTOTHYECKOMY ~ 2) 3UTOTHYECKOMY  3) COMAaTH4eCKOMY

4) MeHoTUYEeCKOMY

24. EctecTBeHHbIE (h)aKTOPHI BHI3BIBAIOIINE TOJIUITIONIU3ALINI0
1) moBbILIEHHAsI CONHEYHAs paJnanus 2) yMepeHHas TeMIeparypa
3) HM3Kas TeMIieparypa 4) pe3kue miepenapl TeMIepaTyp
5) BO3/IEHUCTBHE KOTXHUIINHA

25. TemneparypHbie BO3ACHCTBUS (LIIOKH) M JEKAMWIALUS TOYKH POCTA OT-
HOCHUTCH K METOZaM TIOTy9EHHS MOJUIIIONI0B

26. TlonyyeHue TOJNUIUIONIOB B Pe3yJbTaTe OTAAICHHBIX CKpEIMBaHUN OT-
HOCHTCS K MeTOoJaM

27. MeTop! SKCTIEPUMEHTATIBHOTO TTOTyYeHUS MONUILIONIHBIX (opM ¢ 110-
MOIIBIO BO3AECHCTBUS KOJIIXULIMHOM BXOMST B TPYIITY

1) pusnueckux 2) reHeTHYeCKUX 3) MeifoTHYecKuX

4) XUMHYECKUX
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28. PacTenusi, 13 KOTOPBIX B HACTOAIIEE BPEMS MOTYHatOT KOJIXUIIMH
1) macneH uepHbIi 2) Ge3BpeMEHHHK OCEHHUI  3) mypMaH OeJblid
4) 6e3BpEMEHHUK BEITHKOJICTTHBIN

29. Xummyeckas popMmyIia KOIXHUIHA
1) CosHasNOg - 2) CoHpsNOg  3) CoHas Qs 4) CooHos NOyg

30. MexaHu3M JEHCTBUSI KOJIXUIIMHA TIPUBOASIIMN K YIBOSHHIO YUCIIA XPO-
MOCOM OCHOBaH Ha pa3pylIeHHN

1) K1eToYHO NeperopoIku 2) sinepHOi 000109KH

3) BepeTeHa JIeNIeHUS 4) MUTOTHYECKOM TIACTUHKH

5) axpoMaTHHOBOTO BEpETeHA

31. I'eTepO3UrOTHBIN TUTLTOUIHBIN OpPraHu3M 00pa3yerT ..... TUIA TaMeT
32. I'eTepo3UrOTHBIN TETPATUIONTHBIN OPTaHU3M 00pa3yerT .. ... TUIA TaMeT

33. B xauecTBe MaTepuana 11t 00padOTKH KOJIXUIIMHOM CJIETyeT UCIIONB30BaTh
1) mucTes 2) IpOPOCTKH 3) cTebmm 4) TouKH pocTa
5) mpopacTaroIie ceMeHa

34. YcTaHOBUATE COOTBETCTBUE

TeHOTHII COOTHOILIEHHE 00pa3yeMbIX raMeT
1) Aa A)1AA :4Aa: laa
2) AAaa b) 3AA : 3Aa: QOaa
3) AAAa B)1A:1la
35. YcraHoBUTE COOTBETCTBHE (IIPH YCIOBHUH MTOJTHOTO JOMUHUPOBAHM )
TeHOTHII paciuenieHue 1o ¢peHoTUIy Npu caMoONbLIEHUH
1) Aa A)35:1
2) AaBb b) 1225:35:35:1
3) AAaa B)9:3:3:1
4) AAaaBBbb N3:1

36. IloBbIIeHHEe YPOBHS IIOMTHOCTH OpraHU3Ma IPUBOJIUT K
1) ycuneHnto TOMO3UTOTHOCTH 2) YCUJICHHIO TE€TEPO3UTOTHOCTH
3) CHIDKEHHUIO YaCTOTHI PELIECCUBHBIX 3UTOT

37. [loHmkeHHasi ceMeHHasi POyKTUBHOCTh Y UCKYCCTBEHHBIX aBTOITOJIUII-
JIOWIOB OOYCIIOBIICHA
1) OBBITIICHHEM KOJIMIECTBA XpOMOCOM  4) HapyIIeHHEM TraMeTOTeHe3a
2) HapyIIeHUEM TpoIiecca KOHBIOTaIN
3) pa3pyIieHHEeM BepeTeHa JCTICHUS
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38. ABTOTETpAIUIONIHBIC PACTCHUS, UMEIOIINE B TCHOTHUIIC JBE JOMHHAHT-
HbIe autenn (AAaa) Ha3BIBAIOTCS
1) KBaIpHUITIICKCHI 2) CUMIUTEKCHI 3) TpUTUIEKCHI 4) myTnexce
5) HyJUTHIUIEKCaMU

39. 'eHOTHIT aBTOTETPAIUIOUIHOTO PACTCHHUSI UMECIOIETO YEThIPE JOMHHAHT-
Hele autenn (AAAA) Ha3sIBaeTCs

40. T'eHOTHIT aBTOTETPAIUIOWIHOTO PACTEHHS WMEIOIIErO OJHY JOMHWHAHT-
HyI0 aiuiens (Aaaa) Ha3bIBaeTCs

41. Tpurionbl BO3HUKAIOT BCIIEACTBUE THOPUAN3AIIIT
1) IWIITONIOB U TPHUILIOHIOB 2) TUILTONIOB U TETPAILIONU OB
3) AWMILIOUIOB U TAIUIOUIOB

42. B HacTosiiee BpeMst aBTOTPUILTONINS IUPOKO UCTIONB3YETCS B CEJICKIIUM
1) TIreHUIIET 2) xaprodens 3) CBEKJIBI

43. ABTOTPHIUIONIBI BCIEACTBUE HAPYIICHUS X0/1a MeH03a XapaKTepH3yIoT-
CsI BLICOKOH

44. B nHacrosimiee BpeMs C TOMOIIBIO TOJMUIDIONAN3AIMA MOXHO PelaTh
CJIEYIOIIHE TIPOOIIEMBI TEHETUKH PACTEHHIA
1) moBsIIIeHNE IPOAYKTUBHOCTH 2) nonydeHue >3 deKTa rereposuca
3) HapyIIEHUS TPYIII CIETICHUS 4) BOCCTaHOBJICHHE TUIOJIOBUTOCTH
5) 3akperuieHue 3 QekTa rereposuca

45. BriepBble CTaayM KCIOJB30BATh KOJXUIMHOBBIA METOJ| JIJIsi MAcCOBOTO
MOTyYeHUS TOUITION 0B B 1937 romy

1) HaBammn u lyOnnaun 2) Mopran u @pu3

3) Bekcmm u DiiBepu 4) I'epacumoB u Koubiios

46. CeneKIOHEePhI UCTIOJB3YIOT MOIMILIONIbI B IEIIAX
1) OBBITIIEHHST 03EPHEHOCTH KOJIOCA 2) TIoITydeHUs TPUTLTIONIOB
3) HapyIICHUs TPYTIIT CIETUICHUS 4) KaK UCXOJTHBIN MaTepHal

47. Bo3aMOxXHOCTB 3akperuieHust 3 dekra rerepo3uca mepeBoioM Ha TeTpan-
JIOUIHBIA YPOBEHb 00YCIIOBIICHA
1) yacTeiM 00pa3oBaHKMe TOMO3UTOT ~ 4) peKHM 00pa30BaHUEM FOMO3HUIOT
2) MEIUICHHBIM TIPOLIECCOM PaCIICTICHUS
3) OBICTPBIM MPOIIECCOM PACIIETUICHHS

48. TpI/Il'I.]'IOI/I)II/ISI MNEPCICKTHBHA B CCJICKIIUN paCTCHI/Iﬁ Pa3MHOKACMbIX
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49, TlepeBon CTEpUIIBHBIX OTHAICHHBIX THOPUIOB Ha 00JIee BHICOKHUIA YPO-
BEHb TUIOMIHOCTH TTO3BOJISIET BOCCTAHOBUTD

50. B cpaBHEeHUHM C IUIJIOWJAMH y TETPAIUIOUAOB BO BTOPOM U MOCIEIYIO-
IIEM [IOKOJICHUH 00J1ee BEICOKUIN YPOBEHb
1) rOMO3UTOTHOCTH ~ 2) F€eMU3UTOTHOCTH 3) reTepo3UroTHOCTH

51. Komriiekc 13 TpeX KOHBIOTUPYIOIIUX XPOMOCOM B MEHO03€ TeTparuionaa
Ha3bIBACTCS
1) TerpaBanenT  2) yHuBasieHT 3) TpuBasieHT 4) OMBajeHT

52. bBecriogue OTHAJICHHBIX THUOPUIOB OOBSICHACTCS HEBO3MOXKHOCTBIO
HErOMOJIOTUYHBIX XPOMOCOM Pa3HbIX TEHOMOB

53. HeBO3MOXHOCTH KOHBIOTALIUH MEKIY HErOMOJIOTHYHBIMU XPOMOCOMaMH
Y OTJJaJIeHHBIX THOPHUIOB ITPUBOAUT 0OPa30BAHUIO
1) TeTpaBaneHTOB  2) YHHBAIEHTOB  3) TpUBaJeHTOB 4) OMBaJICHTOB

54. BenepcTBre HapyIISHHS MPOIEcca KOHBIOTAIMK TaMEeThl aJIIONOIUATLION-
JIOB MOT'YT OBITh YaCTUYHO

55. Konproramnus XpoMocoM TOJBKO B Mpeieiax OJAUNHAKOBBIX TEHOMOB Y all-
JIOTIOJINIUION A Ha3bIBAETCS

56. KOHT»I-OI‘aLII/ISI OTACJIIbHBIX XpOMOCOM I'€HOMa Ac XpoMOCOMaMu I¢HOMa
B Y aJlJIONOJIUITIIIONJa HAa3bIBACTCA

57. BbicOKasi KOHCTAHTHOCTh aM(pHIUTLIOUIOB 00YCIIOBJICHA
1) ajmocHHTE30M 2) TOMO3HIOTHOCTBIO 3) aBTOCHHTE30M
4) reTepo3UrOTHOCTHIO

58. BriepBoie co3nan B 1924 roay mio 0BUTHIII KOHCTAHTHBIN aJUTOTIOJIUTLION
coBeTckuii renetuk I'. 1.

59. Amonomurions, noiydenHsid [.JI. Kapnetyenko ot rubpumuzanuu
PEIbKH U KaIyCThl U MOCIEAYIONIEH TMOJUILIONIU3AIINY, TIOTyYr Ha3BaHUE

60. BoccTaHOBUTB IJIOIOBUTOCTH OTAAJIEHHBIX THOPUIOB MOKHO C IOMOILIBIO
1) rubpuanzanyu  2) NONUIUIOWAX3AIMN  3) TPAHCAYKIUU
4) KOIXUITMHUPOBAHMS

61. AIOMONMIUION] TONyYeHHBIH OOBeIUHEHHEM T€HOMOB OBCSIHUIIBI H
paiirpaca Ha3pIBaeTCs
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62. AIIONONHUIUIONBI TIONYYCHHBIE C TIOMOIIBIO MEXPOJOBON THOpUaN3a-
UM PXXU W TIISHWIBI W TIOCIERYIOMEeH MONMATUIONIN3ANA HA3hIBAIOTCS

63. ['uOpunu3anms MArKOW MIIEHHULIBI U PXKU C TOCIEAYIOIEH MOTUIIION -
3aLuel KOIXUIMHUPOBAHUEM MO3BOJISET MOTyYaTh TPUTHKAIIE
1) TeTparutonHbIE 2) reKcaruIonHbIC 3) OKTOIJIONTHEIC

64. I'nOpuan3anys MIICHULBI TBEPIOH U PKU U TOCIEAYIOIee KOJIXUIMHU-
pOBaHUE MO3BOJISIET MOJIyYaTh TPUTHKAIIE
1) TeTparutongHple  2) TeKCAIUIOMIHBIE  3) OKTOILIOWIHBIE

65. B mpon3BoACTBE MPENMYIIECTBEHHO HUCTIONB3YIOTCS COPTa TPUTHKAIIE
1) TeTparutongHple  2) TeKCAIUIOMIHBIE  3) OKTOILIOWIHBIE

66. YcTaHOBUTE COOTBETCTBHE

KYJbTYypa reHoMHasi opmyiia
1) mmenwnIa MATKast A) AABB
2) mieHuna TBepaas b) AABBRR
3) OKTOMJIOWAHBIE TPUTHUKATIE B) AABBDD
4) TeKkcaruIonTHbIe TPUTHKAIIS I') AABBRRDD

67. enoMHast cxema monydeHust 42-X XpOMOCOMHBIX TPUTHKAIE
1) AABB x RRDD = ABRD x konxunuauposanne = AABBRRDD
2) AABB x DD = ABD x konxuraupoBanre = AABBDD
3) AABB x RR = ABR x konxuruaipoBanie = AABBRR

68. ['eHOMHast cxema MoMydeHust S6-X XPOMOCOMHBIX TPUTHKAIIE
1) AABBDD x RR = ABRD x konxunuauposanne = AABBRRDD
2) AABB x DD = ABD x konxuimaupoBanue = AABBDD
3) AABB x RR = ABR x xonxunmanpoBanne = AABBRR

69. Tepmun ampuaumiona s 0003HAYCHUS OPraHU3MOB BO3HHUKIIHMX OT
00BEeTMHEHUST XPOMOCOMHOTO Habopa AByX BUIOB Ipeutoxmi C.I.

70. HopmanbHast TUI0JJOBUTOCTh aJUTOTIOIUILIONIOB OO BSICHICTCS
1) cTaOMIBHOCTEIO MEH03a  2) HOPMAIBLHBIM XOJIOM MHUTO3a
3) cremieHHEeM TeHOB 4) BIUSTHHEM KOJIXHUITHHA

71. HopManbHEIN X0 Mei03a Y aJUIOTIOJIUTLUIONIOB OOBSICHACTCS
1) BIMSTHEIEM KOJIXHUITFHA 2) CIETUIEHUEM T€HOB
3) BO3MOXKHOCTBIO aBTOCHHTE3a  4) TOMOJIOTHIHOCTBIO XPOMOCOM
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72. BnepBole TpuTHKaie Ob110 nomy4deHo B 1888 rogy HemeukuM ydeHbM B.

73. AIUTOTIONUITION B TIOYYCHHBIE B Pe3yJIbTare THOPHUIM3AINHA PACTCHHIMA
TpeX BUJOB, C TMOCIEAYIOIIUM VIABOCHHEM XPOMOCOM Ha3bIBAIOTCS

74. Opranu3Mbl, IMEIOIIIE B OCHOBHOM Ha0Ope yBEIWYEHHOE WM YMEHb-
IIEHHOE HE KPAaTHO IAIUIOUIHOMY YHCIIO XPOMOCOM, Ha3bIBAIOTCS

75. YcTaHOBUTE COOTBETCTBHE

aHeYIIOM/IbI Ha0op XpoMocoM
1) MOHOCOMUKH A)2n-2
2) HYJUTICOMHKH b)2n+2
3) TpuCOMUKH B)2n-1
4) TeTpacoOMHKH NHan+1
J)2n +1+1

76. [puurHamu 00pa3oBaHMS AaHEYTIOWIHBIX OPTAaHU3MOB MOXKET OBITh
1) cueruieHne reHoB 2) MTHOPUITUHT 3) aBTOMOIUILIONTUS
4) ornaneHHast THOPHIU3AITHS

76. Hapymenus Meiio3a npuBoAsIIze K 00pa30BaHHIO aHEYTUIOUIOB
1) orcyTcTBUE MHTEpKUHE3a  2) 00pa3oBaHUE YHUBAJICHTOB
3) cremieHUE TeHOB 4) HEepacXOXKIACHUE XPOMOCOM B OMBaJICHTE
5) oOpa3oBaHue XHa3M

77. B reHeTHKE UCHIOIB3YIOT TPUCOMUIO IS
1) momyuenus addexra rereposnca 2) CO3aHMS YUCTHIX JIMHUH
3) yCTaHOBJICHHS JIOKATU3AIMHA MapKEPHBIX TEHOB
4) onpeneneHns KOJIMYECTBA TEHOB B KaXK/I0H XPOMOCOME

78. BriepBble HOIHBIE CEPHU MOHOCOMHMKOB U HYJUIMCOMHUKOB ObUIH CO3/aHbI
Y MSITKOW MIIEHHULIBI
1) I'. Buakmepom  2) C.UYeiizom  3) 3. Cupcom

79. MOHOCOMUKH M HYJUIMCOMHUKH MCIIOJIB3YIOT JIJISt
1) mokanu3anuy reHoB Y TIONUIUIONIOB  2) TeHaHAIN3a Y IUTUIOH]IOB
3) ceneKknuu Ha TETEPO3UC
4) 3aMeeHHsI HEKOTOPBIX XpOMOCOM KapHOTHITA

80. OpraHPI3MBI, HMCIOIIHMC B COMAaTUYCCKHUX KJIICTKaX IraMCTHUYCCKOC YHCIIO
XPpOMOCOM, HAa3bIBAKOTCA
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81. lNaronHbIC OPraHU3MbI B OTIIMYHE OT TUTUIOUIHBIX XapaKTePU3YIOTCS
1) rereposrcom 2) MMOHKEHHON KI3HECTIOCOOHOCTRIO
3) CTepHITBHOCTHIO 4) 6onee KPyMHBIMU pa3MepamMu
5) omuHAPHBIM HAOOPOM XPOMOCOM

82. Beicokast CTepUIIbHOCTD TAIUIOMTHBIX OPTaHU3MOB OOBSICHSICTCS
1) oTcyTCTBHEM TOMOJIOTOB 2) obpazoBaHHEeM OMBAICHTOB
3) oOpa3oBaHHEM YHHUBAJICHTOB
4) MHAKTUBAITUEH MUTOTHYICCKOTO armapara

83. [loHmKeHHas! KU3HECTIOCOOHOCTh TaIJIONIHBIX OPTraHU3MOB OOBSICHSICTCSI
1) HapymIeHneM Meiio3a
2) MpOSIBIICHUEM PEIICCCUBHBIX TCHOB
3) ogMHAPHBIM TEHOMOM
4) MHIUBHTyaIbHOCTHI0 XPOMOCOM

84. YMeHbIlleHHE B/BOE YHCIa XPOMOCOM Yy aBTOMOJHUILIOUIHBIX PACTCHUI
(TeTparutonHas TpeYnxa) MPUBOAUT K MTOTYIESHUIO
1) nonuramionu10B 2) MOHOTaIJIOU/1I0B 3) aJIoNoNUrarion1oB
4) aBTOTIOIUTATUIONIOB  5) THIIOTAIION OB

85. IlepBbiM npemmoxun B 1949 rogy METOIMKY YCKOPEHHOTO BBHIBEIICHHUS
TOMO3HTOTHBIX JIMHUH KyKypy3b! C.

86. KynbTypsl, y KOTOPBIX YMEHBILIEHHEM BABOE YHCIIA XPOMOCOM IOITY4aloT
MOHOT'aILIOUIBI

1) nunionHAA POXKb 2) suMeHb  3) MATKas MIIEeHUIA

4) xaptodenb 5) TeTparuionjHas rpeunxa

87. KynbTyphl, Y KOTOPBIX YMEHBIIEHHEM BABOE YHCIIA XPOMOCOM IPHBOIUT
K TIOJIy4EHHIO MOJINTAIUIOUA0B

1) muriongHast poOXb 2) TeTparyIoNIHbIA KiieBep  3) sSIUMEHb

4) xkaprodens 5) mroniepHa

88. Iaron/ibl, pa3BUBAONIHECS W3 SUIEKIETKH W UMEIOIIUE MATEPUHCKYIO
[IUTOIIIa3MY, Ha3bIBAIOTCS

1) runeneiiHbIe 2) auaporeHHble  3) MaTPOKJIWHHBIE

4) mapTeHOTeHETHIECKHUE

89. Tamionpl, pa3BUBarONIMECs U3 MBUILIBI 0€3 YU4aCTHs MATCPUHCKOW ITU-
TOTLIa3MBbl, HA3bIBAIOTCS
1) ruHenieliHple  2) aHIPOTCHHBIE 3) MAaTPOKIMHHBIE 4) aHAPOKINHHBIC
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90. YMmeHblIeHHE BIBOE 4YMCIA XPOMOCOM Y IHUIOJHIUIOMIHBIX PAaCTCHUH
(mumnounmHas rpeurxa) NPUBOAUT K OITYYEHUIO
1) nonuramionioB 2) MOHOTAIJIONJIOB 3) aIoNOoIUTatuIOnOB

91. AHAPOKIMHHBIE TAIUTOU/IBI MOJTYYAIOT C TOMOIIIBI0 METO/A
1) KynbTypBI TBUTPHUKOB 2) MEXBHUIOBBIM OIBIIICHHEM
3) paIMOaKTUBHBIM O0JTyYCHUEM 4) 3a71ep>KKOH OTBUICHUS

92. l'annouaust UCTIONB3yeTCs IPH
1) momy4eHun CTEpUIIbHBIX aHAJIOIOB
2) YCKOPEHHOM CO3/IaHNH YHCTHIX JTHHUI
3) MHONIMPOBAHUY XPOMOCOMHBIX MYTaITH
4) noy4eHuH aJJIONOIUIIIIONI0B
5) co3naHuu cepuil aHeyTIOUIOB

93. Crioco6 mO3BOSIONIHIA TOTYYaTh Y MEPEKPECTHO OTMBUISIONINXCS PacTe-
HHI1 3a 2-3 ToAa ITOTHOCTHIO TOMO3UTOTHBIC JIMHUN

1) nHOpUAMHT 2) KOIXUIIMHUPOBAHHNE 3) rarmtonaus

4) aHEYTUIOUIHS
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Tema VIIl. THBPUJIUHI U TETEPO3UC
IIpakTH4eckoe 3ansiTue 15
HNCIIOJIb3OBAHUE UHBPUIVNHI'A U TETEPO3HUCA

Hens 3ansiTsas. OCBOUTH OCHOBHBIC ITOJIOKCHUS HHOPETHOTO BBI-
POKACHUS U TeTepo3uca

3apanne. OCBOUTH NIPUHIIMIIBI ONIpeAeIICHU KodhOHUIMeHTa HHOPH-
JIMHTA, CTENICHU W XapaKTepa MpOosBICHHs rerepo3uca. U3yunuTh cxemy mo-
JIYYSHHMsI CJIOKHBIX THOPUIOB C UCIoNb3oBaHueM [IMC

Matepuas! 111 3aHATHIL. CXeMBI, pUCYHKH, 33]1a9H 110 TeMe

Jlurepartypa

1-C.249-267; 2. — C. 135-140; 6 - C. 275-302; 11 - C. 314-334.

NuOpuaunrom (MHIYXTOM) Ha3bIBACTCSl MPUHYIUTEIBHOE CaMO-
OTIBUICHHE TEPEKPECTHO OIUIOIOTBOPSIOMINXCS pacTeHUH MM OJIM3KOPOI-
CTBEHHOE CIapWBaHUE JKUBOTHBIX. Y pacTeHWHd WHOPUIMHT (MHIYXT) Xa-
pakTepu3yercsl psIoM OCOOCHHOCTEH: HU3KOHM 3aBS3BIBAEMOCTBIO CEMSH,
WHOpeAHON nenpeccueli moToMcTBa, nuddepeHIranueil NCX0HON MOoITy-
JSIIMU Ha YETKO pa3IMYMMble MHOpEAHBIE JIMHUH, BHIPABHEHHOCTHIO pacTe-
HUH B Mpe/ienax 0JHOW WHOPETHOMN THHUH.

Piu P, Fi(lo) Fo(l) Fs(lz) 13 14 ls s I7
Puc. 32. I'erepo3uc u nHOpeAHAS IENPECcCHs Y KyKYPY3bl
IO BBICOTE PACTCHUA:
P1 u P, — ucxomuple muanK; F; -reTepo3nCHBIN THOPUA TIEPBOTO MOKOJICHHUS;
l1- |; — ToKOJIeHMsT MHOpHUAMHTA CO BCe 0osIee BEIPAKEHHON IEPECCHUEN.
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[loromcTBO WMHOpHIMHra HA3BIBAIOT WHOpPETHOW JIMHHEH (MHIYXT-
JTUHAEH) 1 0003HAYAIOT JATUHCKOM OyKBOH |, a 4ncio moKoieHu#, B KOTO-
PBIX TIOBTOPSIJICSI HHOPUIVHT, - CTOSIICH BHU3Y MUMPOI: OJTHOKPATHOE Ca-
moomnbuieHue |y, nBykpatroe I, u T. 1.

Pactenns B npenenax omHON MHOPETHOW JTMHHUHU C KaXKIBIM ITOKOJIE-
HUEM MHOPUIMHIA CTaHOBSTCS 00jee OQHOTUIIHBIMU U TOMO3UIOTHBIMH. B
5-7-M MOKOJIEHWH OTOMCTBO MHOPEIHOW JIMHUH CTAHOBUTCS MPAKTHUSCKH
KOHCTaHTHbIM. K 3TOMY BpeMeHHU pacTeHusi JOCTHraroT Tak Ha3bIBaeMOIO
HHOpeJHOr0 MUHMMYMa U IPU JaJbHEWIIeM MHOPUAWHIE CHIDKEHHUS HX
NPOAYKTHBHOCTH W KHU3HECIOCOOHOCTH HE HaOMoaaeTcs. Y pa3HbIX BHIIOB
pacteHuii HHOpEIHBII MUHUMYM MOXET HacTylaTh B Oojiee paHHUX WIIN
OoJtee MO3HUX TOKOJIEHUIX HHOpuanHra (puc. 32).

[Tpu uHOpMAMHTE, KaK U MPU CaMOONBUICHHH CaMOOILIOOTBOPSIO-
HIMXCS PACTCHUH, B KaXKIOM ITOKOJICHUHU IOBBIIIACTCS I0JIS TOMO3UTOTHBIX
ocobeii. [IpencTaBum cebe pacTeHne KyKypy3bl, T€TepO3UTOTHOE TI0 TeHY 4,
nMeroleMy reHotun 4Aa. B pesynpraTte MHOpUAMHIA IpU YCIOBHHM PaBHO-
BEPOSTHOW BCTPEUAEMOCTH T'aMeT, UMEIOLINX ajuiend A U a, paBHOBEPOST-
HOW BBDKMBAaE€MOCTH TETEpO3UIOT Aa M roMo3urotr A4 u aa B l; "actoTa
TeTepO3UTOTHRIX pacTeHui yMmeHbIUTCs BABoe: 25% AA: 50% Aa: 25% aa.
[Tpu moBropHOM MHOpUAMHTE B |, 4acTOTa TETEPO3UTOT CHOBA YMEHBIIIUTCS
BaBoe: 37,5% AA : 25% Aa : 37,5% aa.

Takum 00pa3oM, B KaKJOM MOKOJIEHWH MHOPUIMHIA JI0JIS1 TeTepo3u-
rOT YMEHBIIAETCSl BABOE 10 CPABHEHHUIO C MPEIbIAYIINM IOKOJICHHEM, a
JIOJIs1 TOMO3UTOTHBIX PacTeHHH COOTBETCTBYIOIIUM 00Opa3oM yBEIHYHBACT-
cs. [l onpeneneHus J0iIM TOMO3UIOT B ITOKOJICHUSX WHOpPHIUHTA y pac-
TEHUi monb3ytoTcs hopmyoii Paiita:

F=1-(1/2)"
rae n - 4ucio IOKOJICHHI I/IH6pI/I-
muHTa, F - koaddunment nHOpuInH-
ra - TIIOKas3aTcjib TOMO3HUIOTHOCTH

MHOpEeTHOW NMHUW TIO0 JAHHOW mape
aJlJIeIIeH.

Camu o cebe nHOpeaHbIE
JIMHAW HE BO3JICIIBIBAIOT B IIPOU3-
BOJICTBE M3-32 WX HHU3KOW IIpoO-
JOYKTUBHOCTH, HO METOJ HHOpH-
JWHTa IIUPOKO WCIOJB3YIOT B
CEJIEKIIN Ha TeTEePO3HC.

I'etepo3uc - sBnenue 06o-
Jee MOIIHOTO Pa3BUTHUSI THOpH-
JIOB TIEPBOTO MOKOJECHHUS IIO

SUIRGIRFICTIE

9

G

P wa

- Puc. 33 PenpoyKTUBHBIN T€TEPO3UC
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CPaBHEHMIO C POJUTENBbCKUMHU (popMamu - JTHHUSMH U copTamu. | eTepo-
3WCHBIE PacTEHH JaloT 0oJiee BRICOKUN yposKai 3eJIeHON MacChl, TUIOAO0B U
CEeMsIH, MOTYT OTJIMYaThCs 00Jiee BBICOKOH 3UMOCTOHKOCTBIO, 3aCyX0YCTOM-
YHBOCTHIO, YCTOMUMBOCTBIO K OOJIE3HSM M BPEIHTENSIM, a TaK K€ CKOPO-
CIIEJIOCTHIO WIIM TO3AHECIIENOCThI0. Harmboee moHO reTepo3uc mposBIIs-
ercst y rubpunoB F;. B mocrienyromux mokoneHusx OH OOBIYHO 3aTyXaer.
Kpome Toro, Haunnas ¢ F, mpoucxoauT paciuerieHue ruOpuaoB, 1 HOTOM-
CTBO OTJIMYAETCH HEOTHOPOIHOCTEIO (prc. 32).

[IposiBnenne retepo3nca HOCUT AUCKPETHBIN XapakTep: y pacteHuid Fy
MOXKHO HaOJII0J]aTh BEICOKUI TeTepO3KC B Pa3BUTHU OHOTO MPU3HAKA, OpraHa
WJIM CBOMCTBA M OTCYTCTBHE TeTepo3uca y Apyroro. B 3aBucumoctu ot Toro, y
KaKiX OpraHOB, IIPU3HAKOB MIIA CBOWMCTB TIPOSIBIISIETCS TETEPO3UC, PA3THUYAIOT
TPH THIIA TETEPO3UCA: PENPOOYKIMUBHDIU, COMAMUYECKULL U AOANTHUBHDIIL.

PenpoaykruBHblii reteposuc (puc. 33) nposBIsieTcs B JIydlleM pa3BH-
THM OPTaHOB Pa3MHOKEHUSI PacTEHHWH (I[BETKOB W COIIBETHH), TTOBBIIICHHON
(hepTHIIPHOCTH W YBETIMUYECHUH YHCIA W BETMYUHBI TUIOJIOB M CEMSH; COMATH-
YyecKuid — B 00ee MOIITHOM Pa3BUTHHU BETETATUBHBIX OPraHOB - CTEOJICH. TO-
0eroB, JMCTHEB, KOPHEIIONOB, KITYOHEH; alanTUBHBIN - B Jy4IlIei MpucIIo-
COOJIEHHOCTH PAcTeHHWH K YCJIOBHSM IPOM3PACTAHUS - B TIOBBIIIEHUH 3UMO-
CTOMKOCTH, 3aCyXOyCTOWYNBOCTH, COKPALIIEHUH BETETAI[MOHHOTO MEPUO/IA.

I'eteposuc Hamien MmHpOKOe MPUMEHEHHE B MPOU3BOACTBE KaK CpE-
CTBO TIOBBIIIICHUS YPOXKAWHOCTH CENBCKOXO3SMMCTBEHHBIX KynbTyp. [IprnbaBka
ypoKasi y TeTEepO3HUCHBIX THOPHUIIOB IEPBOTO MTOKOJICHUS B CPETHEM T10 BCEM
CeNTbCKOXO3SICTBEHHBIM KYJIbTypaM cocTasisieT 15-30 %.

Bo03MOXXHOCTh WCIIONB30BaHUS TE€TEPO3NCa B TIEPBYIO OUYepedb OIpe-
JIENSETCS €KETOMHBIM IPOU3BOJICTBOM B OOJIBIIIMX KOJMYECTBAX THOPHIHBIX
ceMsiH. VX monmydaroT Ha CHelUaIbHBIX MOCeBaX B MATOMHUKAX THOpUan3a-
MM, B KOTOPBIX OTIIOBCKHE M MaTepUHCKHE (DOPMBI BBICEBAIOT YepeTyFOIIH
Mmucs psiagamMu. YtoOwl oOecrieunTs ONbUICHHUE [IBETKOB MAaTEPHHCKON (hOPMBI
TBUTBION OTIIOBCKOM M MPOW3BOJMTH THOPHIHBIE CEMEHA B MPOMBIIIUICHHBIX
o0beMax HeoOXouMa reHeTHdecKkas kactpars. i 3Toro y MHOTUX KYJib-
TYp UCHONB3YIOT YUMONIASMAMUYECKYIO MYHCCKYI0 cmepunbHocmb - LIMC.
B kauecTBe MaTeprHCKON (OPMBI UCIIOIB3YIOT CTEPUIIbHBIE aHAJIOTH COPTOB,
001a1af0IIUX BBICOKON KOMOMHAIIMOHHOM CHOCOOHOCTBHIO. B IIUTOMHHUKE
THOpUIM3aIMN MX ONBULIOT MBUIBLONW CHENUaTbHO MOAOOPaHHBIX OTIOB-
CKHX JIMHHUH, 00JIaJal0IINX CIIOCOOHOCTBIO BOCCTAHABIMBATH MYKCKYIO (ep-
THIBHOCTH ¥ THOpHIOB. CXeMa MOIyUYCHHS TeTePO3UCHBIX THOPHUIOB TIPHUBE-
JIeHa B pUCYHKe 34, Ha TIpUMEpE IOYUCHUS CIIOKHBIX (IBOHHBIX MEKIIH-
HEHHBIX ) THOPUIOB KYKYPY3BlL.
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Hubpennan nuHusa A Hubpennas nuamus B

'mbpun AB

Nsomnon ruGpun ABCD

Puc. 34. Cxema noy4eHus CJIOXKHBIX (TBOWHBIX MEKITMHEHHBIX)
THOPUIIOB KYKYpPY3bl

B reHeruueckux UCCEOBaHUAX OOJBIIOC BHUMAHHE YACISIOT H3Y-
YEHHIO CTCTICHN M XapakTepa MpOSBICHHUS IeTepo3rca y THOPHIOB MEPBOTO
NOKOJICHUs. [ MOPHIBI OIICHUBAIOT MO CTETICHU TPOSBICHUS UCHMUHHO20, 2U-
nomemu4ecko2o M KOHKypcrozo rereposuca. [Ipu sTom Gosnbinoe BHUMaHue
YICTSIOT CTENCHU HACIEOBAHKMS COOTBETCTBYIOIIETO KOJIMYECTBEHHOTO
NPU3HAKa; CTEIICHb HACIIEIOBAHHS OTIPEJIEIISIOT 110 KO GUIMEHTY JIOMUHH-
posanus (H). Koaghpuyuenm oomunuposanusi XapakTepusyeT CTerneHb ¢e-
HOTHUITUYECKOTO MPOSIBICHUS OJJHOTO WIIH HECKOJIBKHX JJOMUHAHTHBIX T€HOB,
JICTEPMUHUPYIOIINX Pa3BUTHE TAHHOTO KOJMYECTBEHHOIO MPHU3HAKA, MOKa-
3bIBAa€T, BO CKOJIKO pa3 BEJMYMHA NpU3HAKa y pacTeHud F; mpeBblmaeT
CpelHee ero 3HaueHWE y PACTEHHIl POAMTENILCKHMX cOpTOB. KoadduimeHt
JIOMUHHUPOBAHHUS PACCYUTHIBAIOT 1O hopmysie:

H=F,-P,/P,-P,

rae F; - 3HaYeHne x u3y4yaemoro npusHaka y pacteHuii Fi; P, - cpennee 3Haue-
HUE TpU3HAKa (X) y 00eHux poauTenbekux Ghopm; P - cpeHee 3HaUCHKE TPU3HAKA
(x) y pacTeHUH JIydIIeil poAUTEeNbCKON HOpMBIL.
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B 3aBucuMocTH OT 3HaueHHs KO3 GUIMCHTa TIOMUHUPOBAHUS YCTaHAB-
JIMBAIOT CTEIIEHb U XapakTep IPOSBICHUS KOJIMYECTBEHHOI'O NPU3HAKA Y T'd-
OpunoB F; 1 BOBMOXHOCTB MTPOSIBJICHUS T€TEPO3UCA B JAHHON KOMOWHAITHH:

1. CBepx10MMHHPOBaHHE POJUTEIHLCKOW ()OPMBI ¢ MeHbIIEH BeIMYMHOI
npu3Haka: H menbuie -1 (H < -1).

2. IlontHOE TOMUHHMPOBAHUE POAUTEIHCKOH (POPMBI ¢ MeHbIIeH BeTUYUHOI
npusHaka: H pasuo -1 (H =-1).

3. Hemo/siHoe 1oMMHUpOBaHHEe POAUTEIbCKOI opMBbI ¢ MeHbIIell BeInyu-
Ho#i mpu3Haka: H 6osbiie -1, Ho MeHbIIe HyJIs (-1< H >0).

4. IIpomexyTOUYHBII XxapakTep HacienoBanus: H pasro nyJio (H = 0).

5. HenoJiHoe TOMUHMPOBaHUE POAUTEILCKON (pOpMBI ¢ O0/IbLIEH BeTUYMHOM
npu3Haka: H GoJibiue HyJis1, HO Menbie +1 (+1> H >0).

6. IlonHOe JOMMHMpPOBaHMe JIyqlleil poauTeJbcKoi (popMbl ¢ 0oJiblIeill Be-
Ju4YnHoil npu3naka: H pasuo +1 (H = +1).

7. CBepxaomunupoBaHnue - rereposuc: H 6oapie +1 (H > +1).

Herunnbiii reteposuc (1,.,) - crmocobHOCTs THOpUIoB F; mpeBocxo-
JIUTH IO TaHHOMY MPU3HAKY JIYUIIYEO U3 POAUTEIBCKUX (DOPM - ONPEACIISIOT
o hopmyite (%)

I = (F1—-P)x100/P,

I'eteposuc rumorerndeckmii (7,,,) TakKe ONPEAEIAIOT B MPOIEHTAX
[0 OTHOUICHUIO MPEBBILIECHUS JaHHOTO MPU3HAKA HAJ CPETHUM €ro rnokasa-
TENEeM Yy POIUTEIhCKHX (OPM K CPEIHEMY IOKa3aTelll0 y POAUTEINHCKUX
dopm (P,). Berancenune y100HO IpoBOIUTS 1O cleayromei Gpopmye:

Tow = (F1— Pe) x 100/ P,

OpfHaKko MCTUHHBIN M THIIOTETUYECKUI TE€TEPO3NUC HE CBHIETEIBCTBY-
0T O TMPaKTUYECCKON IIEHHOCTH THOPHIHON KOMOWHAIWH. OTy IEHHOCTH
OTIpeJIeNIIeT B MEPBYIO ouepeab KOHKYPCHBbIH reteposuc (I'y.,). OH mokasbl-
BAaeT, Ha CKOJIbKO MPOLIEHTOB pacTeHus: rubpuaa F; mo 3HaueHHIo JaHHOTO
NpU3HAKa TPEBBIIAIOT PAOHUPOBAHHBIH COPT WM THOpHJ. KOHKYypCHBIH
TeTepPO3HUC BBIUUCIISIOT 0 CIEAYIOIel dhopmyIie:

lNon=(F1-K)x100/K
rae K - nokazarenb U3y4aeMoro npu3Haka y JIydllero pailoHUpOBaHHOTO cOpTa
WK THOpU/IA.

Bomnpocsl aJ1s1 cAMOKOHTPOJIS
1. Kakue pacteHus, pacnpOCTpaHECHHBIC B HallleH 30HE, OTHOCSTCS K
CaMOOTBUIUTEIISIM, a KaKHe K CTPOTUM MEPEKPECTHUKAM.
2. JlaiiTe TOYHOE OMpEICIICHUE CICAYIONMM TEPMUHAM: HHOPHIUHT,
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ayTOpUAMHT, HHOPETHBI MUHUMYM, HHOpeIHAasl ACTPEcCusi, HHIYXT-THHHS
Y 9UCTas TNHUA.

3. I'ne cnenyer oxxupath OOJBLICH 0K JIETaTbHBIX (BPEIHBIX) TEHOB
cpeau oOLIero ymucia y NIIeHUIb (CaMOOTBUISIONIEECS] PACTEHUE) WITH Y PIKH
(ctpornit mepexpectHrk)? OOOCHYHTE CBOIT OTBET.

4. B yem 3akimo4aercsl IEHHOCTh WHI[YXTHPOBAHWS B TOBBIIICHUU
NPOIYKTHBHOCTH PACTEHHH W MOYEMY HHOPHIUHI HEINb3sl PaccMaTpHBAThH
KaK TIPSAMOW METOJT CETIeKITHH?

5. Jalite onpeneneHue NOHATHIM PENPOAYKTHBHBIA, COMAaTUUYECKUI
Y aJJaliTUBHBIN T€TEPO3UC.

6. [Touemy npu rereposuce MPOUCXOJIUT YCUIICHHE HE BCEX CBOWCTB
Y IPU3HAKOB OpraHusma?

7. Kakue cymiecTByI0T Teopun o0bsIcHsOMME d3PPeKT rereposuca. B
YeM 3aKIII0UaeTCs UX CYTh?

8. [louemy B TIPOM3BOCTBE MPEUMYIIECTBEHHO MCIOIB3YIOT THOPH-
Il F1? Y Kakux KyJmbTYp OHH MONYYHIN ITUPOKOE PacIipoCTpaHEeHNUE.

9. Uto takoe LIMC u noyemy ucnonp3oBanue [IMC Hanio mupokoe
IMPAKTHYCCKOC NIPUMCHCHHUC B IIPOMU3BOACTBC FI/I6pI/II[HbIX CEMAH KYKYPY3bL
U IPYTUX KyJIbTyp?

3apgaun

1. Pactenue Kykypy3bl pa3MHOXKaIU IPH TPUHYIUTEIEHOM CaMOOIIBIIEHHH B
teuenre 10 nokonenwmii. [lonp3ysice popmynoit Paiita, paccunraiite mpoueHT
TOMO3UTOTHBIX M TETEPO3UTOTHBIX pacTeHuit 1o reHy C B KaKaAoM WHOpea-
HOM IIOKOJIEHHH, 3arnogHute Tadbnuiy 20 u OTBEThTE Ha MOCTaBJICHHBIE BO-
HPOCHI.

Tabnuua 20

YacTtoTa TOMO3UTOTHBIX U T€TEPO3UTOTHBIX T€HOTHUIIOB
B IIOKOJICHHUSIX MHOpUIMHTA

ToKoJeHHe HHOPHMHIA KonnuectBo renorumnos, %
AA aa Aa
Hcxonnoe pactenue |y 0 0 100
I, 25,0 25,0 50,0
I, 37,5 37,5 25,0
. O 49,95 49,95 0,1

a) CKOJIKO pacTeHHi, Te€TePO3UTOTHBIX MO JaHHOMY T€HY, MOXET
OmITh B |, (%)?

0) CKOJIBKO pacTeHMid, TOMO3UTOTHBIX 110 JIOMHHAHTHOMY aJUICIIO I'e-
Ha C, MoxeT ObITh B |5 (%)?
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B) CKOJIBKO PacTeHHH, T€TepO3UTOTHBIX MO0 JaHHOMY T'eHY, MOXET
ObITh B lg (%) ?

r) CKOJIBKO T€TepO3UTOTHBIX pacTeHHI MOXKET ObITh B g (%0)?

1) B kaxom nokonenny HHOPHAMHIA HACTYUT HHOPEIHBIA MUHUMYM I10

JTAHHOMY TeHY (IIPOIIEHT T€TePO3UTOTHBIX 0c00ei Oy/IeT MEHBIIIE STUHUIIB)?
2. Y pXH OJHUM U3 IOHOPOB KOPOTKOCTEOEIFHOCTH SIBIISIETCS €CTECTBEHHBIN
mytaHT B. /1. Koosuistackoro EM-1, y KOTOpOro KopoTkocTeOeIbHOCTh 00Y-
CJIOBJICHA JOMHWHAHTHBIM ajriesieM reHa HL. I'omosurotHoe pacrenne EM-1
CKPECTHIIH C BBICOKOPOCIIBIM pacTeHneM, obnamarommM redorumom hlhl u
OTHOCHTENILHO BBICOKOH caMo(epTHIbHOCTBIO. JlanbHeliee pa3MHOXKEHUE
rHOpUIA TPOBOAMIIN MIPH MPUHYAUTEIFHOM caMoonbuieHn. Onpeenure:

a) YUemy paBeH kodpdunmeHT HHOpuArHTA B 147?

0) Kakoii mpoIieHT KOPOTKOCTEOCIBbHBIX PACTCHUI MOXKET OBITh B lg ?

B) Kakoll mpoleHT KOpOTKOCTeOEeNbHBIX pacTeHud ls MoXeT aath
HepacLIeIUIIoIeecs IIOTOMCTBO IIPU PUHYAUTETBHOM CaMOOTIBUICHUN?

r) Kakoii mponeHT pacteHwii B Is MOXKET OBITh T€TEPO3UTOTHBIM?

1) o xaKkoro mokoyieHus He0OOXOJMMO WHIYXTHPOBATH JaHHYIO IOITY-

JSILUIO PXKU, YTOOBI Y HEee HACTYNWJI MHOPEIHBIT MUHUMYM H T€TepO3UTOT-
HBIX T10 JJAHHOMY TeHy pacTeHwuii 66110 MeHbie 0,1%7?
3. YV Tabaka JOMHHAHTHBIC MPHU3HAKHK (YCTOHYMBOCTH K MYyYHHCTOH poce W
KOPHEBOW THMIJIM) HACJIEAYIOTCSl HE3aBUCHMO. PacTeHus1, TeTepo3UroTHEIE 110
reHaMm, JeTePMUHHUPYIOIINM JaHHbIe PU3HAKH, Pa3MHOXAIH 10 lg Ipy mpu-
HYAWUTEIbHOM CaMOOIIbIIICHHUH.

a) CKoIbKO MHOPETHBIX JIMHUNA MOXKHO BBIJICIUTH B JIAHHOW THOPHU-
HOW nomyisauuu?

0) CxOIbKO MHOPEIHBIX JIMHUA MOKHO BBIICIHUTH B THOPHTHOM TOITY-

JSIIUK, €CTI UCXOJJHOE PACTeHHE OBLIO TETEPO3UTOTHOE IO TPEM, YEeThIPEM
WY TIATH TIapaM ajuresnen?
4. Ilpu cxpelMBaHuM CTepHIbHON TuHUK copro Penbaiin ¢ coprom Kapmen,
o maHHeM [, A. KaceHko, pacTeHHUS UMEJH CIISAYIONIYI0 BBICOTY: CTEPHIIb-
Has U Penoaiin - 104 cm, copt Kapmen - 127 cm, F; - 157 cwm, paiionu-
poBanssiii copt Hoprywm - 108 cwm.

a) Onpenenure KO3GPULIUESHT TOMUHUPOBAaHUA H AJs1 TaHHON KOMOU-
HAIlUK IO MPU3HAKY BBICOTHI PACTCHUIA.

0) [onp3ysichk mKkanoi (cM. cTp. 68), onpenenuTe CTENeHb U XapakTep
NPOSBJICHHS NPHU3HAKA BBICOTHI PACTEHUH MO KOAI(PPHULIUEHTY JOMHHHPOBA-
Hust, H y tubpunos Fi qanHON KOMOWHAITI.

B) UeMy paBeH TMIIOTCTUYECKUI TeTepO3UC?

r) YeMy paBeH UCTHHHBIN reTEPO3UC?

1) Uemy paBeH KOHKYPCHBIN TeTepo3uc?
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5. ¥V 6enokoyaHHOH KaIycThl IIHUPOKO HCIONB3YETCsl COMaTHUECKUH TeTepo-
3uc. ['mbpua Fy, momyueHHbI oT ckpemmBanusa coptoB Kamopka u 3omoron
rektap 1432, nan ypoxalHOCTb C JEISHKH 71 KT, B TO BpeMsl Kak MaTepHH-
ckuii copt Kamnopka - 53, 3onotoit rekrap 1432 - 61, a paifoHHpOBaHHBIHI
copt Homep niepBsiii rpuboBekuii 147 - 62 kr.

a) Uemy paBeH K03 GHUIUECHT TOMUHUPOBAHUS H?

0) Ionb3ysice 0b6o3HaveHUsIMU K03 duiMenTa HacneaoBanus H, yka-
JKUTE CTEICHb U XapakTep HACIEAOBAHUS YPOKalHOCTH B NaHHOW KOMOHMHA-
LN,

B) UeMy paBeH rMIOTETUYECKUH reTepo3uc?

r) UeMy paBeH UCTUHHBII rerepo3uc?

I) UeMy paBeH KOHKYPCHBIH TeTepo3uc?

TECTOBBIE 3AJAHHUA 11O TEME MHBPUJIUHI U T'ETEPO3HUC

1. CxpenmBaane 0co0eil HaXOAAIIMXCS B OJIM3KOM POJICTBE Ha3bIBaeTCs (aH-
TJIMACKUIA TEPMIH)

2. CkpenuBaHue 0co0eil HEpOJICTBEHHBIX MEXIy OO0 (MEKCOPTOBBIE HITH
MEKBHJIOBbIE) Ha3bIBAETCS

3. TepmuH, 0003HAYArONIHI OJIM3KOPOACTBEHHOE CKPELIMBAHUE Y PACTCHUM
(camoombIICHHE)

1) uaOpuauar  2) ayrOpumuar  3) OeKKpoce 4) MHITyXT

5) anmoramust

4. PacteHHs, Yy KOTOPBIX B €CTECTBEHHBIX YCIOBHUSX TMECTHKH OMBUISKOTCS
TBIYMHKAMH OJIHOTO I[BETKA, Ha3bIBAIOTCS

1) ayroraMHbIMU 2) cCaMOOTBUISFOIIIUMHUCS

3) mepeKpeCTHOONBUISFOIIUMHUCS 4) 0JTHOAOMHBIMH 00OETIONIBIMU

5) ayutoraMHBIMHU

5. PacTeHus1, y KOTOPBIX B €CTECTBEHHBIX YCIIOBHSX IbLIbIIa COOCTBEHHOTO
[[BETKA HE CIIOCOOHA 00ecCHeunTh HOPMAIbHOE JIBOWHOE OILIOJIOTBOPEHHE,
HA3BIBAIOTCS

1) ayroraMHBIMA 2) CaMOOTBIISIOIITAMICS

3) mepeKpeCTHOOIBUISFOIIUMHUCS 4) aoraMHBIMU

5) amoOMHUKTUYECKUMHU

6. [TprcniocoOIieHus, PENIATCTBYIOIIE HHOPUIUHTY Y aJUTIOTaMHBIX pacTeHHUN
1) rerepocTrhs 2) OMTHOAOMHOCTE 3) pa3menbHOIONOCTh
4) muxoramust 5) 000€emonI0CTh
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7. CucreMa TEeHETUYECKOW CaMOHECOBMECTUMOCTH PACTCHUH, KOTJa pOCT
TBUTBIEBBIX TPYOOK MOAABISETCS HA PHUTBIE WK B CTOJIOUKE ITECTHKA
1) rameToduTHAS 2) cropoduTHAS 3) rerepoMopdHas

8. Cucrema reHeTHUECKO CaMOHECOBMECTUMOCTH Y T€TEPOCTUIILHBIX pacTe-
HUH (Tpeunxa, MpuMyIia)
1) rerepomopduas 2) rameToUTHAS 3) ciopoduTHas

9. ®opMbI OIUTOIOTBOPEHHS, IPHBOIINE K HHOPUANHTY
1) nepexpecTHOE ONbUICHNE 2) caMOOITbIICHHE
3) BHYTPHCOPTOBOE CKpemuBanue  4) aoramus
5) oTnaneHHasi THOpUAM3ALINS

10. IlpuumHBl CHMKEHUS KU3HECTTIOCOOHOCTH OPTaHU3MOB B pe3yJIbTaTe WH-
OpuaMHTa CBSI3aHBI

1) OBBITIIAFOIIEHCST TOMO3UTOTHOCTBIO

2) NOBBIIIAIOIIEHCS TETEPO3UTOTHOCTHIO

3) IOBHIIAFOIIEHCS TEMU3HTOTHOCTRIO

11. TepmuH, 00603HAYAIOIINI CHIDKCHUE JKU3HECTIOCOOHOCTH OPraHU3MOB B
pe3ynbTate HHOpUAWHTa

12. [Ipyu4rHBI UHIYXT JETPECCUU B pe3yjibTaTe HHOPHIMHTA Y ajJIOraMHBIX
pacTeHH CBSI3aHbI

1) mepexo/10M PeLeCCHBHBIX TEHOB B TOMO3UTOTHOE COCTOSIHUE

2) Hepexo/IOM PEleCCHBHBIX T€HOB B T€TEPO3UTOTHOE COCTOSTHUE

3) 3HAYUTENBHBIM [CHETUYECKUM TPY30M 4) apexrom rereposuca

13. CoctosiHne KOorja MHIYXTUPOBAHUC HE BBIZLIBACT z[aaneﬁmero CHHIXKC-
HHUS )KM3HECIIOCOOHOCTH U IMPOAYKTUBHOCTU

14. TTokoJjieHne, B KOTOPOM MHOPEIHAs JACTPECcCUsi 0COOCHHO CHIIBHO MTPOSB-
nsieTcs

Dl 2L 3 1g 4 I

15. uOpenHblii MUHEMYM HACTYIaeT, KOrJa JOJIsl TeTePO3UTOT CHIKACTCS
JIO YPOBHH ...... %

16. TokosieHre MHOPUAMHTA, B KOTOPOM HACTYTIAET UHIYXT MHHUMYM
1) Ia4 2) lio 3) oo 4) le7

17. HanbGonee CHIIBHO MHITYXT ACTIPECCUS TIPOSBILICTCS y PACTCHUH
1) mepeKkpeCTHOOMBUISIOIITHXCSI 2) caMOOTIBIISIOTITIXCS
3) ayroramMHbIX ~ 4) aloraMHbBIX  5) QaKyJIbTaTUBHBIX CAMOONBUTHTEINCH
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18. Buznsl pacTeHuii, y KOTOPBIX B pe3YJIbTaTe CaMOOIIBIIICHHUSI OUY€Hb CHIIBHO
HPOSABIIAETCS MHOpEeIHAs IeTIPECCHS

1) poxn 2) TIIIeHnIIa 3) KyKypy3a 4) sTaMeHb
19. [lpu MHOpPUAMHTE MOBBIIIACTCS YACTOTA TCHOTHIIOB U
YMEHBIIIAETCS 4acTOTa TCHOTHUIIOB

20. CremeHb YMEHBIIEHHSI T'€TEPO3UTOTHOCTH B pe3ylibTaTe HHOPHIMHIA
Ha3bIBACTCS

1) uHOpeaHbI MUHUMYM 2) unOpeaHas qenpeccus

3) xoaddurmeHT HHOpUIMHTA

21. Y4eHbld, NpeAyoXuBIINE (HOpMyTy AJsl pacdyera IO TOMO3HUTOTHBIX
OpPraHU3MOB B JIFO0OM ITOKOJICHUH HHOPUIMHTA
)T Mennens  2) C. Paiir 3) H. lyounun  4) Pomaios

22. ®opmyma C. Paiita s pacdera 101 TOMO3UTOTHBIX OPTaHU3MOB B JIIO-
00OM MOKOJICHUH UHOPUIUHT

1) F=1-(1/2)", rae n — mokonenue HHOGPHUAMHIA

2) F=1-(1/2)", rue n — nokosenye ruGpUaAM3aKK

3) F=1—(1/3)", rae N — NOKOJIEHHE MHITyXTA

23. IHOpHUIMHT B MOMYJISINY ayTOraMHBIX pACTEHUH MPUBOIUT
1) MOBBIIIEHUIO TETEPO3UTOTHOCTH 2) athdexTy rereposuca
3) pa3noKEeHUIO Ha YHUCThIE JINHUU 4) IOYTH TOJIHOW TOMO3UTOTHOCTH

24. VIHOpUIVHT B TIOMYJISIIIMY aJJIOTaMHBIX PACTEHUH PUBOIAUT
1) MOBBIIIEHUIO TETEPO3UTOTHOCTH 2) addexry rereposuca
3) pa3noKEeHHUIO Ha MHITYXT JIMHUH 4) MHITXT JIeTIPECCUH

25. B cenexuyy Ha reTepos3uc i HOMYyYSHUS] MHIYXT JIMHUHA TpeOyeTcs mo-
KOJICHWI MHOpUIMHTa
1) 1-2 2) 34 3) 5-6 4) 9-10

26. OTcyTcTBHE MHOPETHOM JENPECCHUH Y CAMOOTIBUISFOIIMXCS BUIOB O0OBSIC-
HEeTCS

1) reHeTUYECKUM TPy30M 2) BBICOKOH TOMO3UTOTHOCTHIO

3) HU3KOW YacTOTOM BPEIHBIX aJUienei

27. Ecim B Fy mons rereposurot pasHa 100 % to B F, mpu nHOpUIUHTE 10
roMo3uroT OyJIeT paBHa
1) 100% 2) 5% 3) 50% 4) 25%

28. B KaXXJI0M ITOKOJICHMH CaMOOIIBUICHUA OOJISI TOMOPO3UTI'OT YBEINYMNBACT-
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29. Ecnu B F, mons rereposurot paBHa 50 % 1o B F3 mpu nHOpuanHTE M0
roMo3uroT OyJIeT paBHa
1) 100% 2) 75% 3) 50% 4) 25%

29. Ecnu B F3 monst rerepo3urot pasHa 25 % 1o B F4 ipu nHOpuaMHTE 10
roMo3urot Oy/JIeT paBHa
1) 125% 2) 105% 3) 50,0% 4) 250%

30. B xaxxnoM MHOpPEIHOM MOKOJCHHH 0Nl TeTepPO3UTrOT YMEHBIIACTCS B
32. SIpneHune MOBBIIEHHUS MOIIHOCTH, YKU3HECTIOCOOHOCTH ¥ MPOAYKTUBHO-

CTH I‘I/I6pI/I)IOB TIICPBOI0 MOKOJICHUA B CPABHCHUHN C POAUTCIIbCKUMUA q)OpMaMI/I
Ha3bIBACTCs

33. BrepBble ycTaHOBHIJI SIBIICHHE TETEpPO3UCa MPU CKPEHIMBAHUU Pa3HBIX
BUIOB Tabaka npodeccop [letepOyprckoii akaieMun HayK
1) H. H. Koms1toB 2) H.M. Hapamma 3) U. T'. Kemspeiitep

34. TlepBble ONBITKA OOBSICHUATD SIBIICHHUE TETEPO3UCA MPEATIPUHSLIT
)I'. Mennens  2) Y. Jlapsun
3) U. Kenbpetitep

35. 'eteposuc, XapaKTePU3YIONIUICS BhIPAKAIOUIHICA B JIy4IleM Pa3BUTUU
OpPraHoOB Pa3MHOXKEHHS, IMOBBIIICHUEM (EPTUIILHOCTH U ypoXKas CEeMSH M
IUIOAOB, HA3BIBAETCS

36. I'eTeposuc, xapakTepusyromuiics 6oyiee MOLTHBIM Pa3BUTHEM BEreTaTHB-
HBIX OPTaHOB, Ha3bIBAETCS

1) renepaTHBHBIM 2) BereTaTuBHBIM 3) comaTnyeckum

4) aganTUBHBIM

37. T'erepo3uc, XapakTepu3yrOLHIACs 0oJiee BHICOKOH MPUCIIOCOOICHHOCTHIO
K YCJIOBUSIM CpPE/bl, Ha3bIBaeTCs

38. TlokoneHue B KOTOpOM HauOoJiee CHIIBHO mposBisiercs 3hdekT rerepo-

3uca
DF 2)F 3) R 4) Fe

39. DddexT rereposuca B NOITHON Mepe MPOSBISETCS
1) TONBKO B IEPBOM MOKOJICHUT 2) B TeYEHHUE TPeX MOKOJICHUH
3) mpu coOMIOJCHNH arpOTEXHUUYECKUX YCIOBHHM 10 5-TH JIeT
3) npu coOIrOIeHNH COPTOBOH TexHOoJorHH A0 10 oKoIeHMI
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40. Kak npaBwiio, THOpUIHAS MOITHOCTh BO BTOPOM U IOCIIEIYIOIIUX TTOKO-
TICHUSX

1) pe3ko cHIDKaeTcst 2) ocTaeTrcsi HeU3MEHHOM

3) npu COOJTIOICHUY arpOTEXHUKH TIOJTHOCTHIO TPOSIBIISICTCS

3) npu COOJIOICHUH arpOTEXHUKH CHIXKACTCSI HE3HAYUTEIILHO

41. YcTaHOBUTE COOTBETCTBHE

THII FeTepo3uca BHellIHee NPOsIBJICHUE
1) peipoayKTUBHBIM  A) OBICTpPBIN HAYAIBHBIA POCT
2) coMaTHIEeCKMi b) moBBITIICHHOE YUCITO PAZOB 3¢PEH B MTOYATKE
3) aganTUBHBIII B) morHoe pa3BuTHEe KOYaHa KarycThl

I') xonmogocToiKOCTh
J1) IOBBIIIIEHHOE KOJTMYECTBO JIMCTHCB
E) Bricokas macca 1000 cemsn

42. HenpeMeHHBIM YCIIOBUEM T'eTEpO3HCa SIBISETCS COCTOS-
HHE TeHa

43. Teopuro CBEpPXJIOMHHUPOBAHUS JJIsi OOOCHOBAHUS SIBICHHS T€TEpO3Hca
HE3aBUCHMO JIPYT OT APYra HPeIIOKUIN
1) M.1. Xamxunos u H. Y. Bapuios 2) Y. Hapeus u U. Kenspeiitep
3)I'. lemn u C. Uct

44, CornacHO TeOpHHU CBEPXJIOMUHHUPOBAHHUSI OCHOBHOW NPUYMHOM reTepo3u-
ca sIBIseTcs
1) reTepo3UroTHOE COCTOSIHUE TeHa  2) TOMOPO3UTOTHOE COCTOSTHHE TeHa
3) OBBITIICHHE KOJIMYECTBA JJOMUHAHTHBIX TCHOB
4) moMTMMEPHBIM B3aUMOICHCTBUEM JIOMUHAHTHBIX TE€HOB

45, ®opmya, WILTIOCTPUPYIOLIAs TEOPHIO CBEPXIOMUHUPOBAHUS
1) AA>Aa>aa 2) AA=Aa>aa 3) AA<Aa>aa

46. YueHsbli, MpeAyIoKUBIINI TEOPHIO JOMHHHUPOBAHHS
1) I'. Hlenn 2) N. Kenbpeiitep 3) A. dxone

47. CornacHo TeOpHM IOMHHUPOBaHUS 3PQEKT reTepo3rca BO3HHKAET B
CJIC/ICTBUI

1) reTepo3UroTHOTO COCTOSIHUS TeHA

2) MoIaBICHMSI PEIIECCUBHBIX aylieie

3) OBBITIICHUS KOJIMIECTBA TCHOB

4) HeaJUIeNBbHBIM B3aUMOJICHCTBUEM JOMUHAHTHBIX T€HOB

5) TOMO3UTOTHOCTH I10 PELIECCUBHBIM T'€HaM

6) cyMMapHOTO AEHCTBHUS JOMUHAHTHBIX ajlIesIei
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48. ®opmyra, MILTIOCTPUPYIOLIAs TEOPHIO JOMUHUPOBAHUS
1) AA>Aa>aa 2)AA=Aa>aa 3) AA<Aa>aa

49. Teopwusi, COracHO KOTOPO SBJICHHE TETEPO3MCa BOSHUKACT B PE3YJIbTATE
HApYIICHUS TCHETUYECKOro OajaHca MpPU CKPCIIUBAHUU Pa3JIMYAIONINXCS B
HACJICJICTBCHHOM OTHOIIICHUU (POPM, Ha3bIBACTCS

1) cBEpXAIOMUHUPOBAHUS 2) TOMAHUPOBAHUS

3) KOMIICHCATOPHBIX (haKTOPOB 4) reHeTHYECKOTO OayraHca

50. Konuenuust B.A. CTpyHHHKOBa MpeasioxKeHHast sl OOBSICHEHHUS sIBIIC-
HHS TeTepo3Kca Ha3bIBACTCS

1) noMUHUpPOBaHUS 2) KOMITEHCATOPHBIX (haKTOPOB

3) reHeTH4ecKoro Oananca

51. YcranoBsure cOOTBETCTBHE

Teopus rerepo3uca NPUYHUHBI
1) TOMUHUPOBAHUS A) reTepo3uroTHOE COCTOSIHUE T'eHa
2) cCBepXJOMUHHUPOBAHU b) HeannensHOE B3anMoeHCTBIE

B) nonaBienue peniecCUBHBIX ajuienen
I') cymmapHstit 3h(hekT TOMUHAHTHBIX ajuienei

52. YueHsbIe BBIISNSIOT CIICAYIONIHE PUIHHBI TETepPO3Hca
1) reTepo3UroTHOCTH T€HA
2) oAaBIEHUS PEIIECCUBHBIX aJljIeNei
3) MOBBIIIEHHUS OOIIETO KOJMYECTBA T€HOB
4) HeaseNnbHBIM B3aMMO/IEHCTBHE T€HOB
5) TOMO3UT'OTHOCTH T'€HA
6) cyMMapHOe JIeiiCTBHE JOMHUHAHTHBIX ayuieien

53. B cBsi3u ¢ 0COOEHHOCTSIMH SIBJICHUS T€TEPO3UCa Y KYJIBTYp C CEMEHHBIM
Pa3MHOXXEHHEM I'eTEPO3UCHBIE CEMEHA MOXKHO BBICEBATh

1) mums 1Ba TpU roaa

2) ripu cOOJTIOJICHNH arpOTEXHUUECKHUX YCIIOBHH JI0 5-TH JIeT

3) ToJIbKO OZIMH pa3

54. KynbTypa, y KOTOpOH paHbllle BCEro Hayajiu MCIOJIb30BaTh B MPOU3BOJI-
CTBE reTEePO3UCHBIE THOPHIBI
1) mrernma 2) TomMaTsl 3) KyKypy3a 4) xamycTa

55. TepmuH «reTepo3uc» At 0003HaYeHHsI THOPUIHON MOIIHOCTU B 1914 T.

TPE IO
1) . [enn 2) 1. Kenbpeiitep 3) J. dxonc

197



56. YcTaHOBHTE MMOCIIEIOBATENEHOCTh 3TAMOB MPAKTHYOSCKOTO UCIIONH30Ba-
HUS TeTepo3uca (Ha IpuMepe KyKypys3bl)

1) moy4deHwe IpOCTHIX MEXITUHEWHBIX THOPUIOB

2) oTydeHue JBOHHBIX MEKIIMHEHHBIX THOPUIOB

3) mony4eHne MEKCOPTOBBIX THOPUIOB

57. K HemocTaTkaM IpOCTHIX MEXITMHEHHBIX THOPHIOB MOYKHO OTHECTH
1) cmaOwIit 2 deKT reTepo3uca 2) BBICOKAst CTOUMOCTD CEMSTH
3) 3HaunTEeNbHAS TOTPEOHOCTH B CeMeHAX MHOPEIHBIX JTMHUH
4) BBICOKAsI CTENIEHb OTHOPOJIHOCTH

58. Hcmons30BaTh MBOWHBIE MEKIMHEWHBIE THOPHIBI U CHIDKEHUSI CTOH-

MOCTH T'€TE€PO3UCHBIX CEMSIH KyKypy3bl B 1917 1. mpeuioxun
1) I'. Wenn 2) U. Kenbpeiitep 3) . JlxoHc

59. B Poccun mepBbie OIBITHI TIO CO3AaHUIO THOPUAHOW KyKypy3bl ObLIH
nposeaensl B 1910 rony
1) M.U. XamKuHOBBIM 2) b.H. CoxonoBsiM 3) B.B. TananoBeiM

60. B rocymapctBenHOe copToucnbiTanue B 1932-1933 r.r. ObIIH BKIFOUEHBI
niepBble THOPHIIBI KYKYPY3bl BBIBE/ICHHBIC
1) M.1. XayKUHOBBIM 2) b.H. CoxonoBsiM 3) B.B. TananoBsiM

61. I'eTepo3uc Hauboiee CHUIBHO TMPOSBISECTCS W B JOCTATOYHON CTEIEHU
MOJIACTCSI YIPABJICHUIO TIPH CKPEIUBAHUM

1) oTHaIeHHBIX BHIOB 2) pa3HBIX COPTOB 3) WHITyXT JUHUT

4) OJIM3KUX BUOB

62. CamoomnbuieHHBIE (MHITYXT) JIMHUH CO3JAI0T JUIS
1) Bo3enbIBaHUS HA KOPMOBBIE LIEITH
2) TIOBBIIIIEHNS] CEMEHHOM MTPOAYKTHBHOCTH
3) BCTIONB30BaHUS B CENIEKITUH Ha TETEPO3UC
4) MOBBIILICHUS YPOBHS INIOMJHOCTH

63. IIpexxae 4eM MCHONB30BaTh MHITYXT JIMHUH JUISL TIOTYYEHHs TETePO3HC-
HBIX THOPUIOB MX HEOOXOAUMO OLIEHUTh

1) mo yposkaitHOCTH ceMsH

2) Ha KOMOWHAIIMOHHYIO CIIOCOOHOCTH

3) Ha QepTHIBLHOCTD

4) 110 YpOBHIO TUIOWTHOCTH

64. B ceiexuuu Ha TeTEpPO3UC CAMOIBUICHHBIC JIMHUM HHIYXTHUPYIOT JUIS
HPHIAHUSI TCHOTUIINYECKOM U (PEHOTUITIMYECKOH OTHOPOTHOCTH B TEUCHHE
1) 1-2 nokonenust  2) 3-4nmer  3) 4-6 mokonmenwmit  4) 10 ner
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65. Pe3ynbTaThl MMUKIMYECKUX CKPEUIMBAHUI UCIBITYEMBIX JIUHUN C TECTe-
POM TO3BOJISIOT

1) IOBBICUTH YPOXKAWHOCTh WHITYXT JIHHH 4) onteanth Ha OKC

2) OLIEHHUTH CPEITHIOIO IICHHOCTh B THOPUIHBIX KOMOMHAITHSIX

3) BBISIBUTH JIy4IIIHEe KOMOMHAIUN MEXK Ty JINHUSIMH

66. CructeMa ckpenuBaHui, UCTIoNb3yeMast Juist orieHkd Ha OKC
1) npsimast 2) HachlILaromas 3) uukimueckas  4) penunpoKHas

66. Cuctema ckpenuBaHui, ucronb3yemas Juist orienkd Ha CKC
1) monmmanenpHas 2) HaCBHIIAIOMIAas  3) NUKIMYecKas 4) pelHIpoKHas

67. CrernieHb TPOSIBJICHUS OIPEICIICHHOTO KOJIMYECTBEHHOTO MPU3HAKA KOH-
TPOJMPYEMOT0 JOMUHAHTHBIMY T€HAMH y THOPUIOB F; B CpaBHEHHU C POJIH-
TENBCKUMU (POPMAMU XapaKTEPU3YETCS
1) addexrom rereposuca 2) ypOBHEM MPOTYKTHBHOCTH
3) k03 HUIMEHTOM IOMUHUPOBAHUS

68. Eciu ko dunyenT noMuHnpoBanus 6onee + 1 TO cTeNeHb U XapakTep
NPOSBIEHHSI KOJIMYECTBEHHOT O IIPHU3HAKA, a TaK e BOBMOXXHOCTb FeTepo3nca
clleyromuas

1) HemoIHOE TOMUHUPOBAaHUE, OTCYTCTBUE TeTEpPO3nca

2) mosHOe JOMUHUPOBAHKE, BEICOKUH 3P QEKT rereposuca

3) cBepXIOMHUHUPOBAHHE, [E€TEPO3UC

69. CnocoOHocTh THOpUAOB F; mpeBOCXOIUTH MO H3y4aeMOMY KOJIMUe-
CTBEHHOMY IPU3HAKY JYUIIYIO POAUTEIBCKYIO (POPMY XapaKTepu3yeT

1) HCTUHHBII TeTepo3nC 2) TUMIOTETUYECKUI TETEPO3HC

3) KOHKYPCHBII reTepo3uc

70. CnocoOHOCTH THOPMIOB Fi MPEeBOCXOAWTH MO H3y4aeMOMY IMPH3HAKY
CpeIHMI TTOKa3aTellb POAUTENBCKUX (POPM XapaKTepU3yeT

1) HCTUHHBII TeTEPO3HC 2) TUMIOTETHYECKHUI TETEPO3HC

3) KOHKYPCHBIH TeTepo3ucC

71. IlpakTU9ecKyt0 IEHHOCTH JIO0OW CO3MaHHOW THOPUAHON KOMOWHAITIH

XapaKkTepu3yeT
1) HCTUHHBII TeTePO3HC 2) TUTIOTETHYECKHI TETEPO3HC
3) KOHKYPCHBIH TeTepo3uc 4) npaKTUUECKHUI reTepo3uc

72. HeobxonumMocTh ueroan3oBanus sieHus [IMC mpu mojiydeHud reTepo-
3UCHBIX THOPUIOB CBSI3aHA

1) Tpy10EMKOCTBIO IIPY IPOBEIACHUH KacTpaluu

2) HU3KOM NPOAYKTUBHOCTBIO HHLYXT-TMHUN  3) yCHJICHHEM reTepos3nca
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73. Metop noydeHust THOPUIHBIX CEMSH KyKYPY3bl Ha OCHOBE HCITOJIh30Ba-
uust IMC npeanoxunu B 1949 rogy

1) M.M. Xamxunos u H. Y. BaBuios 2) 1. Ixxouc u H. OBepct

3)I'. Wemn u C. Uct

74. Ilytn npoanenns 3¢pdexra rereposnca
1) mepeBox Ha rarIOWAHBIA YPOBEHB 2) oTHaNeHHAs THOPHUIU3AITHSL
3) nonuIIonIU3aIus

75. Ucnonn3oBanne siBiieHnii [IMC u T'MC B ceMeHOBOICTBE TETEPO3UCHBIX
THOPHUIIOB TIO3BOJISET
1) ycumuThb TeTepo3uc 5) COKpaTUTh CPOKHU CO3TaHUS UCXOIHBIX JTMHUN
2) IOBBICUTH MPOAYKTUBHOCTD UCXOHBIX JINHHUH
3) oTKa3aTbCs OT MPOBEACHUS KacTpaluy
4) MaccoBO MOITy4aTh T€TEPO3UCHBIE THOPUIBI Y 000ETIONBIX KYIBTYP

76. Ilytn 3akpermenns 3 dexra reteposnca
1) nBoifHOE OMIOAOTBOPEHUE 2) Gecrionoe pasMHOKEHHE
3) criopoBoe pa3MHOKEHHUE 4) anloMHKCHC 5) ampumukcuc

77. Ilpoienne 3¢dexra rereposrca B TeueHre 4-6 IOKOJICHUH MPU TIEPEBO-
Jie Ha OoJiee BHICOKUI yPOBEHbB IDIOUTHOCTH CBS3aHO

1) OBICTPBIM pacUICIFICHUEM Ha TOMO3UTOTHBIE (POPMBI

2) CIIO’)KHBIM XapaKTEPOM PaCHICTUICHUS

3) npeobaiaHeM TeTePO3UTOTHBIX OPTaHU3MOB

4) 3HAYUTETHLHBIM TTOBBIIIICHUE TOMO3UTOTHOCTH

78. TIposiBnenue > dekra rerepo3rca HOCUT XapakTep
1) cnuTHBINA 2) IOCTOSHHBIH 3) IUCKpeTHBIN

79. Meroj, MO3BOJNSIONIMN 3HAYUTENFHO YBEIUYNTh MPOU3BOACTBO CEMSH
TeTePO3UCHBIX THOPHUJIOB C JIOCTATOYHO BEICOKUM I'e€TePO3UCOM

1) co3manne MPOCTHIX MEKITMHEHHBIX THOPHUIIOB

2) cozaHne MEXCOPTOBBIX THOPHIOB

3) co3maHue MBOMHBIX MEXITHHEHHBIX THOPHIOB

80. [Tpon3BOACTBO TBOMHBIX MEXKIIMHEHHBIX THOPHUIIOB TIO3BOJISET
1) MOBBICUTH TIPOSIBIICHHE TETEPO3HCA
2) CHU3UTH ce0ECTOMMOCTD T'€TEPO3UCHBIX CEMSH
3) yBenM4Ib BBIXOJ CEMSH
4) oTkazaThCs OT ucnoib3oBanust [IMC
5) 3aKpenuTh reTepo3uc B HECKOIBKUX MTOKOJICHHUIX
6) COXpaHUTh BRICOKHI YPOBEHB reTepo3uca
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Tema IX. TEHETUYECKHUE MPOLECCHI B IOITYJAIUAX
IIpakTH4eckoe 3ansiTHe 16
TFEHETHUYECKAS CTPYKTYPA NONYJIALINN

Henw 3ansaTus. 13yuynTs OCHOBHBIE MOJIOKEHUS U METOJBI TOITYJIs-
LIUOHHOM T€HETHKU

3aganue. OCBOUTH OCHOBHBIC TIOHSTHS U 3aKOHBI T€HETUKH IOIYJIs-
i, OnpenennuTs TeHeTHYECKYI0 CTPYKTYpY HOIYJISIUH C MCIOJIb30BaHU-
eM 3akoHa Xapau — BaitnOepra

Matepuaus! 151 3aHsTuii. Cxembl, TpaduKy, 3a1a4H 10 TEME

Jlureparypa

1-C. 249-267; 2. — C. 135-140; 6 - C. 275-302; 11 - C. 314-334.

Honyasimmeii Ha3pIBae€TCS COBOKYITHOCTH 0COOEH OMHOTO BHIA, 3a-
HUMAIOLINX ONpEAETICHHBIN apeas, CBOOOIHO CKPELIMBAIOLIMXCS IPYT C
JPYroM, UMEIOIIUX 00lIee IPOUCXO0XKICHUE, ONIPEAEIEHHYI0 IeHeTUIECKYIO
CTPYKTYpY U B TOW MJIM APYTOM CTENIEHU N30JIMPOBAHHBIX OT APYTUX MOMY-
JSIMMA JaHHOTO BuAa. Bup mo6oro KyiabTypHOro pacTeHHs OBIBAaeT Mpej-
CTaBJIEH HECKOJBKMMH M30JMPOBAHHBIMU MOMYISIMUSIMHA. COBOKYITHOCTB
pacTeHMH OHOTO COpPTa, MPOM3PACTAIONIMX HA OJHOM IIOJE, M30JUPOBaH-
HBIX OT JIPYTHX IOCEBOB JAaHHOM KYJIbTYpBI, ABIsAETCS nomymsuuel. [lomy-
JSIUel Ha3bIBA€TCSI M COBOKYIMHOCTh PAaCTEHHH JI000Tr0 JMKOPACTYILETO
BHJIA4, TPOU3PACTAIOIINX Ha OIIPEIEIICHHON TEPPUTOPHH.

VY pacreHuii B 3aBUCHMOCTH OT CIOCOOOB Pa3MHOXEHUS BBIACIISIOT
MOMYJIALIMA TE€HEPAaTUBHO, BEr€TaTUBHO W ANOMHUKTHYECKH Pa3MHOXKAFO-
LIUXCsl pacTeHUH. BOJIBIIMHCTBO BUJOB PaCTEHUN PA3MHOKAKOTCS IIOJIOBBIM
NyTeM MPH ONpPEAEJICHHOM YpOBHE (TIEPEKPECTHOE ONbUICHHE WM CaMo-
omnblIeHHe) cBOOOIHOrO ckpemuBaHus. CBoOOIHOE TEpeONbUIEHHE BCEX
pacTeHnii B OMyJISAUU 00eCIeunBaeT PaBHOBEPOITHOCTHYIO (CIIydaitHYIO)
BCTPEYaeMOCTb I'aMeT, T.€. HAHMUKCUIO, a TaKas HOMylsauus Oyner Hasbl-
BaTcsl haHmukmuyeckou. Hanpumep, pacTeHHs OJTHOTO COPTa PiKH, TPEUUXHU
WIN KyKypy3bl, IPOU3pACTalOIINe Ha OJHOM I10jie OyIyT NPeJCTaBISTh CO-
00H, ¢ ompeaeIeHHBIMHA YCIOBUSAMH, TAaHMHUKTHYECKYI0 momyssinuio. Cie-
IyeT OTMETHTb, YTO IOJ TpeOOBaHMS K MAaHMUKTHUYECKUM IOMYJISALHUSIM
MOJXOJAT TOJBKO MEPEKPECTHOOMNBUISIONINECS PACTEHUS U TO C OOJBIIUMHU
OTOBOPKaM.

Kaxxmas momynsiust XapakTepusyercsi 2eHoghoHOOM — BCEH COBOKYTI-
HOCTBIO T€HOB (ajuienieil) BCTpevyaromuxcsl B MOMYJSUHA C ONPEeTICHHOM
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YaCTOTOM, TEHETHUECKOM U T€HOTUIUYECKOU CTPYKTypoll. [ enemuueckou
cmpyKkmypoti TIONMYJISIIIAA  HAa3bIBAIOTCS COOTHONICHUS (YacTOTHI) JTOMU-
HAHTHOTO A M PEleCCUBHOTO @ ajuieNieil OJHOro reHa B MOMYJISLHH, a 2e-
HOMUNUYECKol cmpyKmypou 4acTOThl TOMO3UTOTHBIX AA, aa 1 reTepo3u-
TOTHBIX Aa TEHOTHIIOB, OMPEIEIEMbIX B MPOICHTAX U JOJSIX CAMHHUIIBI.
Hanpumep, reHoTUIIHYECKAsT CTPYKTYpa MOMYJISAIHHA MOXKET ObITh 3amrcaHa
takuM obpazoM: 25% A4 : 50% Aa : 25% aa v 0,25 A4 : 0,5 Aa : 0,25
aa, a reaernueckas 50% 4 u 50% a wm 0,54 u 0,5 a.

'eHeTnyeckas ¥ TEHOTUIMYECKAs! CTPYKTYpa MAHMHUKTHYECKOMN ITOITY-
TSI OTIpe/IeNsieMasl YacTOTON pacHpelesieHUs TeHOTHUIIOB, MOIYUHSIETCS
3akoHy Xapau- BaitnGepra. B neoepanuuenno O0onbuion naHMuKmu4ecKkou
RONYNAYUYU NPU OMCYMCMEUU (PAKMOPOE, UBMEHSIOWUX KOHYEHMPayuio 2e-
HO8; OMCYMCMEUU OmoOopa u Mymupo8anus U OMCYMCmMEUU MUspayuy 4uc-
JleHHble coomHouleHus: anneneti A u a, YucieHHvle COOMHOUEHUS 2eHOMUNOE
AA, aa u Aa ocmaiomcst u3 NOKONeHUs: 8 NOKOAEHUEe NOCHOSIHHBIMUL.

YcnoBus, pu COONIOICHUN KOTOPBIX JEHCTBYET 3TOT 3aKOH, MpaK-
TUYECKH HEBO3MOXKHBI HH B OJHOW peaibHO CYIIECTBYIOIIEH MOITYJISAINY,
MOATOMY €ro CIlieAyeT paccMaTpuBaTh KakK 3aKOH, MPUMEHHUMBINA TS HJe-
ANBHOW (MOJIEILHOW) MOMYJISIIIMK, ¢ KOTOPOH MOXKHO COIMOCTaBHTH KOH-
KpETHBIC TIPUPOJTHBIE M DKCTIEPUMEHTAIbHbIE TIOMYJISIIHH.

3akon Xapnau - BaiinOepra qaeT BO3MOXHOCTh OINPEIEIUTh TCHETH-
YECKYIO CTPYKTYpY JIF00OH MAaHMHUKTHUECKOW Mmomyssiiuu. YacToTy BCTpe-
YaeMOCTH TraMeT ¢ JIOMMHAHTHBIM ajuieneM A MPUHATO 0003HAYATh p - pA,
4acTOTy BCTPEUAEMOCTH PELECCHBHOTO ajlielisi JaHHOTO TeHa — ( - ga. Ta-
KUM 00pa30M, 4acTOThI JIAHHBIX ajUiesiell B MOMYJSAIUH MOXHO BBIPA3UTh
dopmymnoit: pA + ga = 1 (umm 100%). 3Hast 4acTOTy TOJBKO OJHOTO aJlIess
B MOMYJISIIMH, [0 3TOW QOpMYJie MOYKHO ONPEAEIUTh YaCTOTY Jpyroro: PA
=1-gawmm gqa = 1-pA.

B nmanMukTHYECKOW HOMYJISILMK BCTPEYaEMOCTb T'aMeT PaBHOBEPOSTHA
II03TOMY, 3Has YacTOTy aJlleJIed M MCNOJb3ys pelerky [InHHeTta MOKHO
YCTaHOBHTH U YaCTOTHI TEHOTHUIIOB.

0 J PA ga
PA P’ AA pg Aa
ga pq Aa 9’ aa

CyMMupysl ZaHHBIE O YaCTOTE TEHOTHUIIOB, 00Pa3yIOIIUXCS B pe3yb-
TaTe PaBHOBEPOSITHOW BCTpedyaeMOCTH rameT, I'. Xapau u B. BaituGepr BbI-
BeJIM (pOpMyJly pacdera 4acTOThl T'€HOTHIIOB B MAHMHUKTHYECKON IOIYJIsi-
man:  p°AA+2pq Aa+g aa.
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Hannas ¢opmyna Mo3BOJSIET PacCUUTATh YacTOTHI ajuleeld U TeHO-
THUIIOB B KaXXJ0M KOHKPETHOM NaHMHUKTHYECKON mnomyisiuuu. Hanpumep
IIPU TOJTHOM JIOMHUHHMPOBAHHUHU NMPHU3HAKA MOXHO OIPENEIUTh YacTOTy pe-
neccHBHOro resotuna. OH GyeT TOMO3UIOTEH MO Ao aa — §° aa, mo-
3TOMY MOJKHO ONPEIENHTh YaCTOTY PELeCCHBHOro amiens a: ga = Vg’ aa.
3Hasi 4acTOTy PELECCHUBHOIO ajuIeNs, MOXHO BBIYMCIMTH YaCTOTY JOMHU-
HaHTHOro ayuiens: PA = 1 — a 4acToTy HOMHMHAHTHOTO TOMO3UTOTHOTO
rerornma: p°AA = (pA)?; 4aCTOTY TeTEPOZHIOTHOrO TeHOTHIA: 2PGAA.

B naHMUKTHYECKOH MOMyNSIMM, COIJIACHO 3aKOHAa  Xapau-
BaiinOepra, U3 MoKoJIeHUs B MOKOJICHHE OYJET COXPAHSATHCS TEHETUIECKOE
paBHOBecHe (Tabia. 21) T. e. OyaeT HEM3MEHHOW T'€HETHUYEeCKask CTPYKTYpa,
(4acTOTBI FEHOB M TEHOTHUIIOB) MPHUCYIIAS HCXOAHOM HOMYJISIHH.

Tabnuma 21
CocrosiHue paBHOBECHS B TAHMUKTHYECKOH MOMYJISILIUN 03UMOM Piky
copta BsiTka o Hacae10BaHUIO aHTOLMAHOBOI OKPACKU BCXOJIOB

IToxomenne YacToTa TEeHOTHIIOB YacroTa annenei
AA Aa aa A a
Hcxomgnoe 0,64 0,32 0,04 0,8 0,2
IlepBoe 0,64 0,32 0,04 0,8 0,2
Bropoe 0,64 0,32 0,04 0,8 0,2
Tpetne 0,64 0,32 0,04 0,8 0,2
n p’ 2pq q p q

Ilopsinok BhIMOTHeHHUs 3a1aHusl. B kauecTBe mpumepa ompenene-

HUSI TEHETUYECKON CTPYKTYPHI MOIMYJISLUHA MOKHO IPUBECTH HACJIEJ0OBaHUE
AHTOLIMAHOBOM OKPACKH BCXOJIOB y O3UMOM pxH copTa BsiTka. AHTOLIMAHO-
Basi (KpacHO-(HOJIETOBasI) OKpacka BCXOJIOB y PKH JISTEPMHHUPYETCS J0-
MHUHAHTHBIM T€HOM A, 3elieHas - PeLleCCUBHBIM ajuiesieM a. B ncciemxyemoit
MOTYJISIITAN PACTSHIUS C 3€TICHOM OKPAaCKOW BCXOOB (PEIIECCUBHEIE TOMO3H-
roTbl) Betpeuatotes ¢ yactoroit 400 na 10000, 1. e. cocrasmsitor 4% (0,04)
BCeX 0cobOeit B momysisiuud. ['eHeTHYecKyIo CTPYKTYpy HOMYJISALHUN Onpee-
JSIFOT CIEAYIOMIUM 00pa3oM.

1. ITo popmyne Xapau - BaitHOepra BBIUNCISIOT YaCTOTY PEIIECCHBHO-
ro amens - §: ecu ¢°= 0,04, T0 q = \ Q° g = 0,04 = 0,2 mmu 20%

2. YactoTa JOMHUHAHTHOTO ayuienst p Oyner pasHa: pA = 1-ga = 1-0,2=0,8
wm  80%. CrnemoBaTenbHO dYacTOTa TEHOB (TEHETHMYECKas CTPYKTypa) B
TIOMYJISINY Clemytorias — noMuHanTHoro awens — 0,8 (80%), pereccuBHOTO —
0,2 (20%). DOro TO3BOMSECT pPACCUUTATh TCHOTHUITHYCCKYIO CTPYKTYPY
HOITYJIALMY, T.€ YACTOTY F€HOIHUIIOB.
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3. Yacrora 1oMuHAHTHBIX roMo3uroT (AA): ecu p = 0,8, o p* =(0,8)°

= 0,64 wm 64%.

4. YacroTa reTepo3UroTHBIX TeHotunoB Aa : 2pq = 2 X 0,8 x 0,2 =
0,32 unu 32%.

CrnemoBaTeNbHO TEHETHYECKass CTPYKTypa MO O3UMOM PIKHU
BBITJISIAT CIIEAYIONTUME 00pa3oM:

JOMHHAHTHBIE TOMO3UTOTHI (AA) — 64%,

retepo3uroTsl (Aa) — 32%,

pelecCHBHEBIE TOMO3HMTOTHI (aa) — 4%.

5. 'enernueckoe paBHOBECHE MOMYJISIMN B TIOKOJICHUAX ONPEEISIOT,
paccumMThiBas 4acTOThHI JOMHUHAHTHBIX W PELECCHBHBIX alljeliei, oOpa3sye-
MBIX PACTEHUSIMH HCXOHOTO MTOKOJIeHHUs. PacueT yao0HO BECTH, MOJIB3YSICh
Tabnuiei 21 u3 KOTOPOr BHIHO, YTO B JHOOOM IOKOJICHUH MOJIEIBHOH IM0-
MYJISIIAN COXPAHICTCSl TCHETHUECKOE PABHOBECHE, T. €. HCXOAHBIC YaCTOTHI
ajuiened ¥ FTeHOTUIIOB.

Bonpocel Aj1st caMOKOHTPOJISA

1. JlaiiTe onpenesieHUE MOHATUIO MAHMUKTUYECKas momyisauus. [lo-
CEBbl OJTHOTO COpPTa, KAaKUX KYJIbTYPHBIX PACTEHUH MOKHO Ha3bIBaTh
MaHMUKTHYECKOU MOMYJISAIIAEH.

2. B ueM cocTouT CyniHoCTh 3akoHa Xapau-BaiinOepra u nmouemy oH
HE IPUMEHUM K €CTECTBEHHBIM, IPUPOJHBIM MOMYJISLIHIM.

3. Kakue ¢aktopbl BBIBOAAT MOMYJISIMIO M3 COCTOSHHS T€HETHUEC-
CKOT'0 paBHOBECHS?

4. Ponb TEHETHMKO-aBTOMATUYECKUX IPOIECCOB (Apeida TeHOB) B
peoOpa3OBaHUH MTOMYIISINH.

5. C geM CBS13aHO CYIIECTBOBAHKE B MOMYJISINSX TEHETHUECKOTO Tpy3a?

6. BrusHre n30y1UY Ha CTPYKTYPY MOMyIsiiud. @OopMBbI H30JIS U,

7. 'eHeTnyeckuit roMeocTas U MOTUMOP(PU3M — UX BIUSHHE HA CY-
LIECTBOBAHUE TOIMYJISILUI.

8. B gem mpeumyImecTBa U HEIOCTATKU TMOMYJISIIANA PacTEeHUI OIbI-
JISIOIIMXCSL EPEKPECTHO, CaMOOTBUISIIOIINXCSA, Pa3MHOXKAIOIIKUXCSl BEreTa-
THBHO WJIM AIIOMUKTHIECKH?

3agaun
1. V o3umoii pxku aHToLMaHOBas (KpacHO-(pHOJIETOBAsi) OKpPacka BCXOJOB
omperernsieTcss JOMUHAHTHBIM aiuieneM A, 3elieHast - PeleccuBHbIM - a. Ha
yuacTke miomansio 1000 mM° mpouspactaer 300 Thic. pacTeHHii, u3 HEX 75
TBIC. UMEIOT 3€JICHYIO OKPACKY BCXO/OB.
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a) Kakoii npouieHT pacTeHuii J7aHHON MAaHMUKTHYECKON MOMYISALNHA UMe-
€T 3eJICHYI0 OKPacKy BCXOZOB?

0) KakoBa wacToTa asnnens a B JaHHOU MOMySIAA?

B) KakoBa uactoTa aymienst 4 B JaHHOUN MOMyJIsuu?

r) OmnpeneanTh IPOICHT PACTCHUH ¢ TCHOTHIIOM AA.

1) OrnpenenuTh MPOICHT PACTEHUH ¢ TEHOTHIIOM Ad.

2. Y pxu copra TymyHckasi 3eJIeHO3EpHasl B aHAIM3UPYEMOH HOMYJISLUN
HapsAAy C 3eJeHO3EPHBIMH PACTEHUSIMH CONIEpKaTCs KenTo3epHble. M3BecT-
HO, YTO KENTas OKpacKa 3epHOBKH SBIAETCS] JOMUHAHTHOMN 110 OTHOIIEHHUIO K
3esneHoi. [Ipu mpoBeneHuu ampoOaru OBUIO YCTaHOBJCHO, YTO B JaHHOU
NaHMHUKTHYECKON momynsiiuy 81% pacTeHuil 3eJeHO3EPHBIX, OCTaJbHBIC -
JKEJITO3EPHEIE.

a) Uemy paBHa 4acTOTa PELIECCUBHOTO aJLIeis?

0) Uemy paBHa yacToTa JOMHUHAHTHOTO AJLIENS?

B) CKOJIbKO pacTeHHIA SIBJISIFOTCS IOMHUHAHTHBIME roMo3uroTamu (%)?

r) Kakoii mpomeHT pacTeHuid SBISETCS TETEPO3UTOTAMHI?

1) UeMy paBeH MPOIEHT JOMUHAHTHBIX TOMO3UTOT B TAHMHUKCHOH MOITY-
nsmu copta Bsatka 2, ecnu npu anpoOanuu yctaHoBiieHo 16% 3enenosep-
HBIX pacTCHUA?

3. YV nuxopacTyiei 3eMIISTHUKH KpacHasi OKpacKa siroji JOMHHUPYET HaJl Po-
30Boi. B momymsuuu 3emistauku u3 1230 pactenuii 36 MMEIOT PO30BYIO
OKPACKy SITOI.

a). Cxounbko pactenuit (%) UMEIOT peLieCCUBHBII TPU3HAK?

6) KakoBa wacTora pemecCHBHOTO ayuies B JAHHON MaHMHKTHYECKOM
MOMYJISILUN ?

B) KakoBa yactoTa JOMHHAHTHOTO aJIJIeNs B IOMTYJISIIANA?

) CKOJIBKO pacTeHHUH SIBIISIOTCS JOMUHAHTHBIMH TOMO3UTOTaMH?

1) CKOJIBKO paCTEHHH SIBIISTIOTCS TETEPO3UTOTaAMH?
4. Cmemanu ceMeHa JIByX MHOPEIHBIX JIMHUI B CIEAYIOLICH MpPOIOPLUU:
60% c reroturiom AA n 40% - ¢ renotunoM aa. Kakosa Oyzer reHeTnueckas
CTPYKTypa MOMYJISIUH, TOTYYSHHO! TOCIIe TIEPEKPECTHOTO ONBUICHHS pac-
TEHUH, BBIPAILICHHBIX U3 CMECH?
5.V xenToro KOpMOBOTO JIFOMMHA 0€3aIKOIOUIHOCTh (A) JOMUHUPYET Hall
ankanonHOCThIo (a). HaciemoBanue npusHaka MoHoreHHoe. [Ipu aHamuse
HOMYJISILMK YCTAHOBJICHO, YTO YacToTa pereccuBHoro rera a = 0,1. Onpexe-
JIUTE TEHETUYECKYIO CTPYKTYPY MOMYJISILHH.
6. Y moJicoTHeYyHNKa HATMYKE TAHITUPHOTO CIIOS B CEMSIHKE IOMUHUPYET HaJT
0ecOaHIupHOCTRIO. [Ipu anpolaIry yCTaHOBJCHO, YTO I0JIs OeCIaHIIMPHBIX
ceMsiH cocTaBuiia 9%. BeluncanTte 4acTOThl JOMUHAHTHOTO U PELIECCUBHOTO
TeHOB B TIOMYJISIIIUK M ONpPEAeNUTe € TeHOTHINIECKYI0 U (PeHOTUITHYECYIO
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CTPYKTYDY.

7. Y rpednxu KpacHas OKpacka pacTeHHH HEMOJHO AOMUHHPYET Hal 3ele-
HOM, y TeTepo3UroT OKpacka po3oBas. B aHannzupyemoi nomyssiuy rpedu-
XM 3€JIEHbIE PACTEHUs COCTABIAIOT 4%. Onpenennure 4acTOThl TEHOB «OKpac-
K1, DEHOTUIINYECKYIO U TeHOTUIIMIECKYIO CTPYKTYPY HOILYJISLHH.

TECTOBBIE 3AJAHUS 1O TEME TEHETHUKA TONYJISAIAIA

1. Poccuiickuii y4yeHbIld, BHEpBbIE OOOCHOBABIIMN CBS3b 3BOJIOLHOHHON
TEOPUU U TEHETUKHU U TaBIIUI HAYAJIO MOIYJISIIMOHHON T€HETUKU

1) B.B. Tananos 2) H.K. Komnb1ioB 3) C.C. YetBepuxos

4) H.W. BaBunos

2. Y4eHble-TeHEeTHKY, 3ajoxuBIIe B 30-x romax XX Beka OCHOBY COBpE-
MEHHOT'O YY€HHS O TE€HETHKE MOy
1) I". de ®pu3 u K. Koppenc 2) C.C. Yersepukos u H.W. Basunos
3) H.I. Ayounun u C. Paiit

3. Paznen reHeTrky, B KOTOPOM HACIEICTBEHHAS N3MEHUYNBOCTh U3ydJaeTcs B
npezesnax MesbIX TPYI OpraHu3MOB (TIOMYJISILINSX )

1) oOrast reHeTHKA 2) TeHEeTHKa pacTeHUH

3) moIyIAIMOHHAS TEHETHKA

4. IlonynsMoHHAas TEHETHKA U3ydaeT
1) reneTH4eCKUit COCTaB MOMYIALNU
2) KOJIMYECTBEHHBIH COCTaB MOITYJISILIUH
3) xapakTtep MpOSIBICHUS [€HOB
4) TMHaMHKY T€HETUYECKUX MPeo0pa3oBaHU

5. 'pynmna opraHu3MoB OZHOTO BHJIa MMEIOIIMX OOLIMI apeall pacrpocTpa-
HEHHS, OIPEICNICHHYI0 T€HETUYECKYI0 CTPYKTYpPY M YPOBEHb NAaHMHKCHU
Ha3bIBAETCA

6. ['MaBHBIN CTPYKTYpPHBIN 3JIEMEHT BUJIA, TJI€ HA OCHOBE MHUKPOIBOJIOIIHOH-
HBIX TIPOLIECCOB MMPOMCXOANUT BUA00OPa30BaHUE
1) moxBuz 2) pa3HOBUIIHOCTh 3) momynAus

7. [omymsiius mpeAcTaBisieT cOO0H CUCTEMY FeHETUYECKU
1) 3aKkpBITYIO 2) OTKPBITYIO 3) 3aMKHYTYIO

8. PaBHOBEpOSTHOCTHASI BCTPEUAEMOCTh TaMeT TPH CBOOOJIHOM IepeoITblie-
HUH BCEX PACTEHUH B MOIYJSAIMN 0003HAYAETCS TEPMIHOM
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9. Iomyssiys, B KOTOPOH BO3MOXHO CBOOOIHOE, COBEPILECHHO CIy4alHOE
CKpelIMBaHue 0co0el Ha3bIBaeTCs

10. beckoHe4yHO OOJIBINIAS TAHMUKTHYCCKAS TIOMYJISAIUS C MOCTOSHHON YHC-
JICHHOCTBIO 0COOEH, B KOTOPOH HE JCUCTBYIOT (DAaKTOPBI, HApYIIAIOIIUE PaB-
HOBEcHe

1) 3akpeiTas 2) naeampHas 3) OTKpHBITas

11. Tlpumepsl NAHMUKTHYECKUX TOMYJISILAN
1) mose ¢ pacTeHUIMHU OTHOTO COPTa PAKHU 3) rpeduiHOE MoJe
2) mose ¢ pacTeHUsIMU OHOTO COpTa STUMEHS 4) meHnYHOoe MoJje

12. Tlo crroco0y pa3MHOKEHUS €CTECTBEHHBIE MO PACTEHUH IEeNATCS
1) reteporamHusie 2) ayToramMHble 3) a;utoraMHbIe
4) anloMHKTHYECKHE 5) anoramHble

13. CoBOKYIHOCTb BCEX T€HOB MOMYJISIIAHN, KOKIBINA U3 KOTOPBIX XapaKTepH-
3yeTcsl OIPENICTICHHON YacTOTOM BCTPEYaeMOCTH, 0003HAYAETCS TECPMHHOM

14. KoHrmieHTparius Kaxaoro reHa (WiH ero ajuiesieil), XapakTep reéHOTUIIOB U
YacTOTa X PaclpOCTPAHEHHS B MOIMYJISIIIMT XapaKTepU3YeT
1) rerodonn 2) TeHeTUYEeCKHi TPy3 3) reHeTHYECKYIO CTPYKTYPY

15. T'enernueckasi CTPyKTypa MaHMHUKTHYECKOHW TOIMYJISIIAK, OMpesiesieMast
YacTOTOH pacrpe/ieNieH!s] TeHOTHIIOB, TIOTYNHSIETCS 3aKOHY
1) Mennens 2) Xapau — BaiinOepra 3) Yorcona u Kpuka

16. 3axkon Xapau — BaiinOepra rmacur

1) B ueasbHOM MOMYJISIIAN TIPH OTCYTCTBHHU 3JIEMEHTAPHBIX SBOJIIOIIMOHHBIX IIPO-
HECCOB YHCJIICHHBIC COOTHOLICHUA ajuIeNie ¥ TeHOTHIIOB OCTAIOTCS HEM3MEHHBIMH U3
ITOKOJICHUA B ITOKOJICHHUEC

2) B HﬂeaﬂLHOﬁ TNOIyJIsAIIun 1o HCﬁCTBHCM 3JIEMCHTAPHBIX 5BOJJIOIIMOHHBIX IIPO-
LECCOB YHCJICHHBIC COOTHOILICHUA aJIeNIe ¥ TEHOTUIIOB OCTAIOTCS HEM3MEHHBIMH 13
IIOKOJICHHA B IIOKOJICHHUE

3) B HIeabHOM MOMYJISIIUH TIPH OTCYTCTBHH 3JIEMEHTAPHBIX SBOJIOIIMOHHBIX ITPO-
OECCOB YHUCJICHHBIC COOTHOIICHUA ajuIeNie ¥ TCHOTHUIIOB IMOABCPIKEHBI TUHAMUKE

17. daktopskl, HapyIIAONUE TUHAMUYECKOE PABHOBECHUE MAHMHKTHYECKON
TIOITYISIIAN
1) mytamu  2) retepo3uc 3) otoop 4) apeiid reHoB  5) ruOpuanzaims

18. Jlnsa pacuera 4acTOTHI T€HOTHIIOB W ajutenieil Xapau u BaiinOepr mpex-
noxunu Gopmyiy
1) PZAA +2qua+(faa
3) P aa +2pQaa+ g a,

)PP p + 200 AA+ P e =1

1
1
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19. CBoboaHOE CKpeIlMBaHKUE IO3BOJIAIONICE BOCCTAHOBHUTH JIUHAMHYECCKOS
PaBHOBECHE B MIOMYJISIIUU HAa3bIBACTCS

20. CornacHo ¢dopmyne Xapau — BalinOepra yacrora reHOTHIIA TOMO3UTOT-
HOTO IO IOMUHAHTHOMY AJIJICITIO PaBHA

1) ¢ 2) 2pq 3) P?

21. CornacHo ¢opmyne Xapau — BaitHOepra 4actoTa reHOTHIIa TOMO3HUIOT-
HOTO 110 PELIECCUBHOMY aJIEIIO PaBHA

1) ¢ 2) 2pq 3) P?

22. Cormacao ¢opmyre Xapau — BaifHOepra gactora TeTepo3UroTHOTO Te-
HOTHUIIA paBHA

)¢ 2 2pq 3P

23. Ecim reHoTHIIIYECKAst CTPYKTYpa romysiiun AA - 64%, Aa — 32% u aa
-4%, TO corynacHO 3aKkoHy Xapau — BaiiHOepra B ciemyromeM HOKOJEHUH
TeHOTHUIINYECKasi CTPYKTypa Oyaer
1) A4 - 32%, Aa—64 %, aa - 4% 2) AA - 32%, Aa— 32 %, aa - 36%
3) AA - 64%, Aa—32 %, aa - 4%

24. Ecnu reHerndeckas ctpykrypa nomyisiun P4 — 0.8 u da -0.2, To co-
IJIACHO 3akOoHYy Xapnau — BaiiHOepra B ClIEAYIOIIMX TOKOJICHUSIX T'CHETHYE-

CKasi CTpyKTypa Oyzaer
1)pA-09uqa-01 2) p4-08uqe-02 3)p4d-05uqga-05

25. YcnoBusi, Ipu KOTOPBIX OyzeT AelcTBOBaTh 3aKOH Xapau — BaitnOepra
1) maHMHKCHS 2) acCOPTATUBHOCTH CKPEIIMBAHUS
3) MyTalMOHHOE J1aBJICHHE 4) orcyTcTBHE ACHCTBHS 0TOOpA
5) oTCyTCTBHE MYTAallMOHHOTO JIABJICHHS
6) OJMHAKOBAsK KH3HECIIOCOOHOCTh 0c0o0eH

26. YcioBws, 1OJT BIUSIHEEM KOTOPBIX MPH KOTOPBIX B MOIYJISIIIUM HAOJIIO 1a-
€TCsl TeHeTUYecKasi U3MEHYHUBOCTD

1) maHMUKCHS 2) accOpTaTUBHOCTH CKPETIUBAHUS

3) MyTanMoHHOE aBieHue 4) aericTBrue oTOOpa  S5) OTCyTCTBHE OTOOpA

27. OCHOBHBIE CBOICTBA IOIYJISIIIUK, B3aUMOJICHCTBIE KOTOPBIX OOecIeyn-
BaeT JOPMHUPOBAHKE MTPUCTIOCOOJICHHOCTH K YCIOBHAM CPEIbI
1) manMuKcus 2) reHeTHYECKas! ITACTUYHOCTD 3) npeiid renos
4) nuHaMIYecKoe paBHOBECHE 5) oTHOCHTENFHAS N30JIMPOBaHHOCTh

28. SlpneHme, Koraa B TIOMYJSIIIMM B TETEPO3UTOTHOM (CKPBITOM) BHJIE
HAKAIUTMBAIOTCS ~ BpPEIHBIE  MYTallid,  Ha3bIBACTCA
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29. ®DaxTopbl, NPUBOIINE K H3MEHEHHIO T€HETHYECKOH CTPYKTYPHI TIOITY-
TSN
1) MyTanimoHHOE MaBieHHe  2) TeTtepo3nc  3) oTOop 4) y3omsAnus
5) reHeTHKO-aBTOMaTUYEeCKUE POLIECCHI 6) rudpuanzanms

30. dakrop, MPUBOAANIMN HAMPABICHHOMY K IOBBIIICHUIO KOHIICHTPAIIUH
OJTHUX aJUIeNIeH U CHWYKCHUIO JIPYTUX B TCHO(OH/IE MOMYJISALUH, Ha3bIBACTCS

31. Iporecc, NpUBOAIINN K U3MCHEHUIO KOHIICHTPAIIUM aJUIeCH B T'CHO-
(hoHJIE TTOTTYIISATIH
1) MyTallMOHHBIN 2) cTaOWIIM3anOHHBIH 3) KOHBapHUaHTHBIN

32. SIpneHre «T€HETHYECKOTO Tpy3a» Ha MpUMEpe MOIyJSIHA JIPO30QIITBI

6bL10 oncaHo B 1934 r.
1) T'. e ®puzom 2) H.W. BaBunoBeiM 3) H.IT. JyOoununbiM
4) C. Paiitom

33. CocrosiHME TeHa, O3BOJISIOLIEE BPEAHBIM MyTaLMs B MOMYJIALMH JOJITOE
BpeMsI HAXOJUTCS B CKPBITOM COCTOSTHUU
1) retepo3urotHoe 2) TOMO3UTOTHOE 3) reMH3UTOTHOE

34. Myrainuu, KOTOpble B T€TEPO3UTOTHOM COCTOSIHUU TIOJBEPratOTCsl KOH-
TPOJIIO CO CTOPOHBI OTOOPA
1) penieccuBHBlE  2) MONOXUTENBbHBIE  3) BpeAHble  4) TOMUHAHTHBIE

35. CxopocTb 0TOOpa KOMMYECTBEHHO XapaKTepru3yeTcs
1) uaTeHcHBHOCTRIO  2) K03 dunmenToM otobopa  3) ypoBHEM 0TOOpa

36. HpI/I YCJ10BHUH, KOrJa pa3HbIC I'CHOTHUIIbI 06YCJ'IaBJ'II/IBaIOT PaBHYIO BbBIKHU-

BaeMOCTb U IUIOOBUTOCT 0cobelt koaddumment (S) orbopa paBeH
1)1 2) 0 3) 0,5

37. Eciu otOop HampaBieH Ha yBeIHMYEHHE (COXpaHEHWs) YacTOTHI JIOMU-

HAHTHOT'O aJUICIIA B MOIMYJIAIIUU, TO €TI0 3HAYCHHUC COCTABUT
1)1 20 3)+05 4) +1

38. Ecin 010Op HampaplieH Ha YMEHbBIIIEHUE YaCTOThI PEIIECCHBHOTO aJlIeIIst

B IIOITYJIAINU, TO €T0 3HAYCHHUC COCTaBUT
)71 20 3)-05 4 +1

39. B ciryyae, korga 0T00p IPUBOAUT K CHIKEHUIO CEMEHHOHN MPOAYKTUBHO-
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CTH PEIECCUBHBIX TOMO3UTOT Ha 50 %, ero 3HaUCHUE COCTABHUT

1) -1 2) 0 3) -0,5 4) +1
40. Ipu koadpunmente ordopa S = -1 (aa) YaCTOTy PEIECCHBHBIX aJlIeNneit
MOMYJISAIMKA B JIIOOOM MOKOJICHUU MOYKHO PacCuuTaTth mo dopmyie (tae N —
MIOKOJICHHE B KOTOPOM BEICTCSI pacyeT)

1) gv=0d/(1-nq) 2) 0,=0/(0,5-nq) 3) g,=0/(0-nq)

41. dakTOp TeHETUYECKON AWHAMHUKH TOMYJSIIUN OCHOBAHHBIM Ha CITydai-
HOM HapylLIeHUH KOHLEHTpALWH anjeleld B OTCYTCTBHHM 0TOOpa, MyTalluid 1
MUTpaLuil HOCUT Ha3BaHUE

1) MyTallMOHHOE JIaBJICHUE 2) npeiid reHoB 3) ot6op

4) TeHeTHKO-aBTOMaTUYEeCKHE TPOLIECCHI 5) u3omsAuus

42. IlpuHIun AeWCTBHS TEHETHKO-aBTOMATHYECKIX MPOIECCOB KakK (hakTopa
TeHETHYECKOHN AMHAMHKH IOIMYJISIIMY OCHOBAH Ha

1) 3axone Xapnau — BaitOepra 2) 3akone MeHzens

3) cirydaiHBIX TpoIieccax 4) cTaTUCTUYECKUX 3aKOHOMEPHOCTSIX

43. [l 0003HaYeHUsI SIBJICHUS CITYYaiHOTO KOJieOaHus 4acTOTHI TEHOB B TIO-
myssiiy H.IT. JlyOuHuHBIM OBLT IpeIosKeH TEPMUH

1) MyTanimoHHOE J1aBJICHUE 2) npeiid reHoB 3) otbop

4) reHeTHKO-aBTOMaTHUYECKHE ITPOLIECCHI

44. TepmuH npeiid reHoB 11t OOBSICHEHHUS TIPOLIECCOB CIYYAHOTO HapyIie-

HUS KOHICHTPAIIY ajiesiell B OMYJISIHH TPETOKIIT
1) I'. e ®pus 2) H.W. BaBusos 3) H.IL. Jyounun  4) C. Paiit

45. Tlpuznaky, GopMUpPYONIMEcs B MOMYJSIMU 0] JEUCTBUEM T'€HETHKO-
ABTOMAaTHYECKUX IPOLIECCOB, KAK PaBHJIO, HOCST XapakTep
1) amanTUBHBIN 2) TOKPOBUTENHCTBEHHBIH 3) HeaganTUBHBII

46. B renetuke n000e HapyLIeHUE CIYyYaifHOTO CKpeLBaHHUs ocoleil B mo-
MYJISIHA HOCUT Ha3BaHUE

47. dakTop TeHETUIECKON TUHAMUKH TIOMYJISIAN SIBIISTFOIIMIACS BayKHEHTIICH
npuunHOU ee auddepenimanmm
1) myrarmonHoe naBinenue  2) npeiid reroB  3) otbop  4) m3osIus

48. dopma HM30JIAIMK, OCHOBaHHAS HAa BO3HUKHOBEHHWH T€HETHYECKOW WM
(hM3MONOTHYECKON MPerpajbl MeXTy TPYIIIaMH OPTaHU3MOB
1) reorpadudeckas 2) GuoornuecKas 3) sKrosorudeckas

49. K daxropaM reHeTHYECKON U30JISILIHA OTHOCST
1) neiicTBre 6€3yCIIOBHBIX pedIeKCOB 2) TIOJTUTUION IO

210



3) u30MpaTEIIEHOCTD CKPEIIUBAHUS 4) XpoMOCOMHBIE abeppartuu

5) reorpadudeckue mperpasl
50. dakTop TEeHETHYECKOW JMHAMHMKH TOMYJISAIMN 3aKITFOYAIOIIUICS BO
BKJTIOUCHUM B HEE OPraHU3MOB JIPYTUX TOIMYJISIMY, TPUBOISIIMN K U3MEHE-
HUIO YaCTOThI AJUIENCH 1 MOSIBIICHUIO HOBBIX COCTOSTHUH I'eHa

1) apetid renor 2) MuTpars 3) otbop

51. M3omsus kak pakTop TeHeTUIECKON JUHAMUKY MOMYJISIIAN PUBOIAUT
1) ycunenuto HHOpUIUHTa 2) muddepeHmanuy B HOMYISILAN
3) maHMHKCHH 4) rereposucy

52. B pe3ynbTaTe MUTpaliy TeHeTHYECKOe pa3HOo0pasye B MOMYJISIIIAH
1) moBeITIIaeTCS 2) cHIWKaeTcs 3) ocTaeTcsi HeU3MEHHBIM
4) crabunusmupyercs

53. CoBOKYITHOCTh MEXaHU3MOB 00CCIICUMBAIOIINX CIIOCOOHOCTD TIOMYJISIIMN
COXPaHSATh CBOIO TCHETHYECCKYIO CTPYKTYPY NPH BO3ICHCTBHU SBOJIFOIMOH-
HBIX (DAKTOPOB HA3BIBACTCS

54. K MexaHn3MaM reHeETHYECKOr0 TOMEOCTa3a OTHOCST
1) murparpn 2) TeTepO3UrOTHOCTD U MOITUMOP(PH3M
3) uHOpUAMHT 4) H30JIAIH 5) 3axoH Xapau — BaitaOepra

55. 3HaunTeNbHBIN pe3epB HACIEICTBEHHOW N3MEHYMBOCTH MOMYJISLKN 00Y-
CIIOBIICH
1) murparmmiert  2) 3akoHoM Xapjau — BaitHOepra — 3) reTepo3UroTHOCTHIO
4) reHeTHYECKUM TPy30M 5) BBICOKO#H TOMO3HUTOTHOCTBIO

56. OmHOBpEMEHHOE NMPHUCYTCTBHE B apeajie OJHON MOMYJSLMH ABYX HIIH
HECKOJIbKMX T'€HETHYECKH M (PEHOTHIIMYECKH Pa3Hyaromuxcst GopM Ha3bl-
BAaeTCs

57. TIpuMepsl TOMYJISIIIHOHHOTO MTOTUMOPI3Ma
1) rerepocTHINS TPEUNXU 2) pa3aenbHONONIOCTh KYKYPY3bl
3) paznmuunas hopMa IBETKOB MPUMYJIBI  4) 000ENObIE ITBETKH PACTCHHHA

58. OcHOBHBIE (haKTOPBI AMHAMUKH MOMYJISLUA ayTOraMHBIX PaCTEHUI
1) mmpokasi peKOMOWHAIHS TEHOB 2) MyTallMOHHOE JaBJICHUE
3) ot6op 4) BBICOKMI1 pe3epB HACJIEACTBEHHON N3MEHINBOCTH
5) 3HaUMTEIBLHOE MPOSIBIICHHE IreTepo3nca

59. OcHoBHBIE PAKTOPHI JMHAMHUKH MTOMYJIAUHA aJIJIOrAMHBIX PaCTCHHUI
1) mupoxas peKOMOMHAIHS TEHOB 3a CUET MAaHMHUKCUHU
2) sIBTICHHE TeTePO3rCca 3) BeIcOKas 2P PEKTUBHOCTL OTOOpA
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4) 3HAYNTETHHBIN pe3epB HACIEACTBEHHON N3MEHIYNBOCTH

60. [IpeumyrmiecTBa MOMYISIIUA PACTCHUIN Pa3MHOKAIOIIUXCS BETCTATUBHO
W aTIOMUKTUIECKH

1) BeICOKAst 9acTOTa PEKOMOMHOTeHE3a  2) 3aKPEIUICHHBINA T'eTePO3HC

3) apdexTuBHOCTH OTOOPA 4) OTCYTCTBHE TEHETUYECKOTO Ipy3a

5) 3HAUATENBHBIN pe3epPB HACTIEACTBEHHOW N3MEHIHBOCTH

61. YcraHoBUTE COOTBETCTBHE

MOMYJISIIHSA 0COOEHHOCTH
1) ayroramHuas A) addext rereposuca
2) amoraMHast b) orcyTcTBHE reHeTHYeCKOTo Tpy3a

B) mmpokast pekoMOHHAIHS TCHOB
I') Beicokast adpexTrBHOCTL 0TOOpa
J1) 3HAUNTENBHBIN pe3epB H3MEHIHBOCTH

62. YcTaHOBUTE COOTBETCTBHE (B MPOIICHTAX )

reHeTH4YeCKasi CTPYKTypa T€HOTHIIMYECCKAsl CTPYKTYpa
1) A—80% u a— 20%, A) AA - 32%, Aa— 64 %, aa - 4%
2) A —70% u a — 30%, B) AA - 32%, Aa— 32 %, aa - 36%

B) A4 - 49%, Aa—-42 %, aa - 9%
I') AA - 70%, Aa -0 %, aa - 30%
) AA - 80%, Aa—0 %, aa - 20%

63. YcTaHOBHTE COOTBETCTBHE (B JOJISIX CACHHUIIBI)

reHeTu4eCKasi CTpPyKTypa T€HOTHIIHYECCKAasA CTPYKTYpa
1) pA—0.8 1 qa-0.2, A) AA - 32%, Aa— 64 %, aa - 4%
2) pA—0.7 1 qa -0.3, B) AA - 32%, Aa—32 %, aa - 36%

B) AA - 49%, Aa —42 %, aa - 9%
I') AA - 70%, Aa -0 %, aa - 30%
) AA - 80%, Aa—0 %, aa - 20%
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IJIOCCAPUM

AJL1eJIb - OJJHO U3 COCTOSIHUI I'eHa (JOMUHAHTHOE MM PELIECCUBHOR)

AJJIONOJMIUIONANS - M3MEHEHHE B OpraHM3Me 4Kcia XpOMOCOM Ha
OCHOBE OOBEIMHEHUS W YMHOXKEHUS JBYX WJIM HECKOJBKHX T€HOMOB pas-
HBIX BHJIOB.

Anorammusi - TUI allOMUKCHUCA, TIPU KOTOPOM 3apOoJIbIll oOpasyeTcs u3
CHHEPTHU/I WA aHTHUIIO 3aPOJIBIIIIEBOTO MEIITKA.

ANIOMHUKCHC - Pa3MHOKEHHE PACTEHUHN C TOMOIIBIO T€HEPATUBHBIX OP-
TaHOB IIYTEM O6pa3OBaHI/IH CEMsIH, HO 663 CIINSAHUA AACP MOJTOBBIX KJICTOK.

AyTOCOMBI - OOBIYHBIC HEMOJOBHIE XPOMOCOMBI, 1O KOTOPHIM HET
MOP(HOIOTUIECKUX PASTUIHNA MEXKITY ITOJIAMHU.

AXpoMaTHHOBOE BepeTeHO (BEpETECHO JICICHUS)- CUCTEMa OTIOPHBIX U
TAHYIIUX XPOMOCOMBI HYKJICOIIPOTCHUIHBIX HCEOKpAIINBAIOIINXCA HUTEH
KIIETKH, BOSHUKAIOIIUX BO BPEMS €€ JIEIICHU.

BekTop - mopcoOHas reHeTHYecKas cucreMa, odbecrednBaromas QyHk-
MUOHUPOBAHUC U MEPCHOC HYKHOI'O I'€Ha B ICHOM HWJIM IJIa3My pCUHUIIMCHTA.
B kauyecTBe BEKTOPOB Hallle BCEro MCIOIBb3YIOT TIa3MHUIBL.

Bun 6uonornyeckuii — reHeTndecku 000codIeHHas cucteMa Mopgo-
JJOTMYECKH CXOJHBbIX OCO6CI71, POACTBCHHBLIX IO MPOUCXOKACHHUIO U KOM-
TUIEKCY MPHU3HAKOB M cBOMCTB. OcoOM BHJA JIETKO CKPEIIUBAIOTCS ¢ 00pa-
30BaHHEM TIOTOMCTBA.

BbIpo:KIeHHOCTH T€HETHYECKOI0 KOJa - BO3MOXKHOCTh BKITIOUCHHS B
OEIKOBYIO MOJIEKYJTY OJIHOM aMUHOKHCIJIOTHI HECKOJILKUMHU KOJIOBBIMH TpH-
TUIeTaMHU.

I'ameroduTt (ramiogasa) - MOIOBOE MOKOJIEHHE Y IBETKOBBIX pacTe-
HUH, HECYIIee TTOJIOBUHHOE (TAIUIOMTHOE) YHCIIO XPOMOCOM.

I'en (;iokyc) - hyHKIMOHANIBHAS €AWHHIA HACIIEICTBEHHONH MH(OPMAIIUH.
XapakTepuzyeTcsi ONpEIeIeHHON IOCIIEI0BATEIbHOCTBIO PACIIONOXKEHUS KO-
JOBBIX TPHUILJICTOB.

I'eH runmocTaTHYHBIN - T€H, IPOSIBIICHHE aJUIEeld KOTOPOTO IOJIABIIS-
eTcs ACWCTBUEM OJJHOTO U3 aljieNiel Apyroro reHa.

I'en 3nucTaTHYHBIA - TeH, OJUH U3 ajuleleld KOTOPOro IOJAABISIET
NpOsIBIICHHE aJlIeJIeH JIPYroro rexa.

I'eHHasi MHKeHepHUs - 1IEJICHANIPABICHHOE BKIIIOYEHHE T€HOB B T'€HO-
THUI JUIs1 IPUIaHUsI HOBBIX CBOMCTB MCXOJIHBIM (pOpPMaM OpraHU3MOB.

I'eHoM - OCHOBHOW TaIUIOWIHBINA HAOOP XPOMOCOM C 3aKJIIOUYCHHBIMU B
HUX T€HAMHU.

I'eHoTHI - COBOKYNHOCTD SIIEPHBIX T€HOB OJHOI OCOOH, MpEeICTaBIIs-
fo1asi Co00H OCHOBY €€ HacCJIeACTBCHHON MH(OpMaInu.
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I'enodona — Bcs HacneacTBEHHAs: HHPOPMALHS OMYJISIMN, B KOTOPOH
KKl T€H XapaKTepU3YeTCsl ONpPEAECIICHHONM 4acTOTOW BCTPEYAEMOCTH.
Bcem renohon1oM mOmy sy OT/IENIbHAs 0CO0b 00J1a1aTh HE MOXKET.

I'enbl mosuMepHble (TIOJNWTEHBI) - TeHBI, ACUCTBYIOIINE AAJUTUBHO,
CyMMapHO (KyMYJIATUBHO) Ha OJMH U TOT K€ TIPHU3HAK.

I'eHbl CTPYKTypHBIE - T€HBI, Hecylne HH()OPMAIHIO O TOCIeI0Ba-
TEJILHOCTH aMHHOKHCIIOT B O€JIKOBOW MOJIEKYJIE U ONpPENeSIoNe TaKuM
00pa3oM MePBUYHYIO CTPYKTYPY OEIKOB.

I'etepo3urora (reTepo3UroTHBI OpPraHU3M) 0C00b, Y KOTOPOH OIWH
WJIM HECKOJIBKO T€HOB IMPEACTaBICHbI PA3HBIMU IO MIPOUCXOXKJIEHHUIO aJljie-
JSIMH.

I'eTepo3uc sBiIeHNE peoOIagaHusl CTEIIEHN BRIPAKEHHOCTH MTOKa3aTe-
Jiel KOJMMYECTBEHHBIX MPU3HAKOB MEPBOTO MOKOJICHU THOpUAa Hajl CTere-
HBIO BBIPQ)KEHHOCTH MIPU3HAKOB KAXKIOTO U3 POAUTEIEH.

I'mGpunosiornyecknii aHaJIU3 - OCHOBHOW METOJl T€HETUYECKOIO aHa-
JN3a, OCHOBAHHBIM Ha CKPEIIMBAHUAX W KOIWYECTBEHHOM yUeTe BBIIIETI-
JSFOIUXCst OPM B TIOTOMCTBE.

Jejienquu TUII XpOMOCOMHOM MyTallMM CBSI3AHHBIA C yTEpEeW BHYTPEH-
HEel 9aCTH XPOMOCOMBL.

Hedumencu T XpOMOCOMHON MyTallMu CBSI3aHHBIN € yTEpeu KOHIe-
BOM 4aCTH XPOMOCOMBI.

JloMUHHpPOBaHME THUIT AJUIEIFHOTO B3aMMOCHCTBUS T€HOB, IPH KOTO-
POM OJIMH M3 aJuielieil MoAaBIsSeT MPOSBIECHUE JIPYTOTO.

Jymiimkanus THIT XPOMOCOMHBIX MYTaIUid, P KOTOPOM KaKOH-1100
Y4aCTOK XPOMOCOMBI yJIBaWBaeTCsl.

HHTpoOrpeccusi BKIIFOYSHNE TEHETUYECKOr0 MaTepHalia OJJHOTO BUIA B
TeHOM JJPYToro NP OTAAIEHHON rHOpHIU3aIny.

HWHIOyXT NpHHYINTETHFHOE CAMOOIBIICHHE Y MEPEKPECTHOOMBUISIONINX-
Csl paCTCHHH.

KapuoTun coBOKyImHOCTh XpOMOCOM COMAaTHUYECKOH KIIETKH CO BCEMH
MOP(OJIOTUIECKUMH XapaKTEPUCTUKAMHE, IPUCYIIAst OJJTHOMY BHITY.

KOMIIMMEHTAPHOCTh TUII HEAUIELHOTO B3aMMOJCHCTBHS TEHOB, KO-
TOpbIE TPH COBMECTHOM JCHCTBUM B T€HOTHIIE OOYCIAaBIMBAIOT pa3BUTHE
HOBOT'O (DEHOTHIIA ITPU3HAKA, HE CBOMCTBEHHOTO POJIUTENBCKUM (hopMam

Kpoccunrosep (nepekpect) 0OMeH rOMOJIOIMYHBIMH Y4aCTKAMH MEX-
Iy KOHBIOTHPYIOIIMMH B pohase MepBoro JeNeHus Meiio3a XpoMOCOMaMH.

Jlura3za QepMeHT, crocoOHBIN cmmBaTh oTHeiabHBIE ydacTku JIHK B
MECTe PaCIOI0KESHHS OTPEIeTICHHBIX TPHUILJIETOB.

MonudukauuoHHasi HU3MEHUYUBOCTh ((heHOTHUIHMYECKas) H3MECHEHHE
MIPU3HAKOB M CBOICTB OpraHM3Ma, BEI3BaHHBIE N3MEHEHHUSIMH YCIIOBUH Cpe-
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nel. Kak mpaBuio Takas W3MEHYMBOCTh HOCUTH MPUCTIOCOOWTENBHBIA U
MAaCCOBBIM XapakTep.

Mopranuga (KpoccoBepHas €IWHHIA) E€JUHUIA PACCTOSHUS MEXIY
JIBYMSI TeHAMH B OZHOM TpyIIe CUEMJICHUs, XapaKTePU3yIOIAsics 4acTOTOM
KpoccuHroBepa B 1%.

MPHK (1PHK) - cunresupyemas Ha yuactke [IHK wrbopMarmonHas
PUOOHYKIIENHOBAsI KUCIIOTA, SBJISIFOIIASICS MAaTpULIel IPH CHHTE3€e OesKa.

MyTauusi HacleICTBEHHbIE M3MEHEHHs MPHU3HAKA, OpraHa WA CBOM-
CTBa, 00YCIIOBJICHHbIE N3MEHEHUSIMH B CTPOSHHUH XPOMOCOM FITH T€HOB

HacnencrBennasi undgopManusi TIaH MOCTPOCHUS U Pa3BUTHSI Opra-
HU3Ma B OHTOTEHE3€, BEIPAXKEHHBIN B ONpeENeIeHHOHN MOCIeI0BaTEILHOCTH
HYKJICOTH/IOB B HYKJICMHOBBIX KHUCIIOTAX.

Hopma peakuum reHOTHIIMYECKH OOYCIIOBIICHHBIE IMPEENbl N3MEHE-
HUI TPU3HAKOB M CBOWCTB OpPraHM3Ma B OHTOTrEHE3e IOJ BO3JeHCTBHEM
M3MEHSIONUXCS YCIIOBHUH CPEIBL.

Hyxneorun opraHudeckoe BEIIECTBO, COCTOAIIEE M3 a30THCTOTO OCHO-
BaHUs, caxapa pu003bl WIH JIe30KCUPHO03bl U (hocHOpPHOI KUCIOTHL. SBIISI-
eTcs DJEMEHTapHON CTPYKTYpHOH €AMHUIICH HacleACTBEHHOH WHpopMa-
ITUH.

HyuennaspHasi SMOPHOHMSI TUTI aIIOMHUKCHUCA, TTPU KOTOPOM 3apOJIbITIN
Pa3BHUBAIOTCS U3 KJIETOK HYILEJUTIOCA, T. €. U3 JAUMJIOWIHBIX COMATHYECKHX
KIIETOK.

Onepon enuHuna TpaHcKpumnuuu re”Herudeckoro kona [IHK, mpen-
CTaBIISIIOIIAsl COOON COBOKYITHOCTH I'€Ha-OIlepaTopa U CTPYKTYPHBIX T€HOB
1 o0ecTieunBaroNiasi CHHTe3 KaKoro-HUOY/Ih OerKa.

OT160p OCHOBHOH (HaKTOpP HBOJIIOLMH, 3AKIIOYAIONINICS B BEDKUBAHUU
B IIOKOJICHUSIX, 00JIee MPUCTIOCOOJICHHBIX B 00ph0E 3a )KU3Hb OPraHU3MOB.

Ilanmukcus cBoOomHOE, OCHOBAHHOE HA CIyYailHOCTH, CKpEIIHBaHHE
ocobeil B mpeenax MOMyJIsLnH.

IMapTeHorene3 (rMHOTEHE3) THIT AIOMUKCHCA, TIPU KOTOPOM 3apOJIbIII
o0pasyercs U3 SUIEKICTKN 0e3 CIUSHAS SIep.

InazmaTun (IU1a3MOH) CHCTEMa T€HETHYECKHUX SJIEMEHTOB 3aKJIIOYCH-
HBIX B IIUTOTLIA3ME.

IInazmuaa (snmrcoma) HeOompIIas 706aBOYHAS KOJIbIIEOOpa3Has MoJe-
kyna JJHK Oakrepuii, cnocoOHas K aBTOHOMHOH pETUTUKAIIHH.

IInefioTponusi TUIT HEALIEIIEHOTO B3aWMOJICHCTBUS TE€HOB, IPU KOTO-
POM OJIMH T€H KOHTPOJIHUPYET Pa3BUTHE HECKOIBKHIX MPHU3HAKOB.

Penapaumu camoBoccTaHoBlieHUE TepBUUHON cTpykTyphl JJHK Hapy-
IICHHOH B pe3yJIbTaTe MyTAaIlHU.

PecTpukra3a (MoJeKyJISIpHbIE HOXXHHUIBI) (EPMEHT, CIIOCOOHBIH pa3-
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peiBath HUTH JJHK 1o MecTy nosoxeHus onpeaeeHHOro TPUIJIETA.

PeneccuBHOCTB SIBJICHUE IPYU KOTOPOM OJMH U3 IApbl ajIeNei TeHa He
MIPOSIBIISIET CBOETO JIEHCTBHSL.

CuHramMus npoliecc CIUSIHUS ABYX MOJIOBBIX KJIETOK.

CkpemmBanue (THOpHAM3AIMSA) IMPOIECC BOCIPOM3BEACHHUS ITOTOM-
CTBa IPU IOJOBOM Pa3MHOKEHUM € YYaCTHEM JBYX WIH HECKOJBKUX Opra-
HU3MOB. C. aHaNM3UpYyolee, TPU KOTOPOM KOHKpETHash 0COOb CKpeIlnBa-
€TCs1 C TOMO3UTOTOM IO PELIECCUBHBIM AJUIEJISIM U3yYaeMbIX I'€HOB.

CkpemmBaHue pelUNPOKHOEe CHCTEMA MPSIMOTO W 0OPaTHOTO CKpe-
muBanuii (4 X B u B x A).

CrepuabHocts my:kekasi (LUMC) sBrnenue, mpu KoTopoM oboernoioe
pacTeHrne pa3BHBaeT CIIOCOOHBIE K OIUIOAOTBOPEHUIO W MPOU3BOJCTBY Ce-
MSTH KEHCKHE TeHepaTHUBHbBIC OpraHbl U (PYHKIIMOHAJIBHO HE AeeCTIOCOOHbIC
— MY>XCKHE, 00yCIIOBJICHHOE TINIa3MOT'CHAMH.

TepMHHATOP OAVH WJIA HUCKOJBKO TPUILIETOB, MPEKPALIAIOIIUX OPO-
riecc "cunteiBarug” nHGopmanuu ¢ JJHK nmm MPHK.

TpaHncaykuus siBIIeHUE TIepeHOca FeHeTUYECKOro MaTepraia U3 OJHON
0CO0M B IPYTYIO C MIOMOIIbIO BUPYCOB (0akTeprogaros).

Tpanckpuniuu nepeHoc (mepenucbiBanne) MHPOPMAUA O HYKIIEO-
tuaaoM ctpoennu JJHK na MPHK.

TpaHcJOKaUMsA THUI MEXXPOMOCOMHBIX IIEPECTPOEK, MPH KOTOPOM
MPOUCXOIUT MEPECTAHOBKA YYaCTKa OJHOM XPOMOCOMBI B JAPYI'YIO, HEro-
MOJIOTHYHYIO.

Tpauncasus nepeBoj reHerudeckoi napopmanun ¢ MPHK B mocie-
JIOBATEITbHOCTh AMHHOKHCIIOT OEJIKOB.

Tpancno3ousl (TIPHITAIONINE TEHETUYECKHE 3JIEMEHTHI) HEOOJbIINe
nocienoBatebHOCTH JIHK criocoOHBIE K MepeMENIeHnI0 Kak BHYTPU XPO-
MOCOMBI TaK ¥ MEKIY XPOMOCOMaMHU.

Tpancdopmanust - mporecc nepenayu NpU3HaKoB U CBOMCTB € TIOMO-
IIHI0 BBEACHNUS B KJIETKY IpenaparoB dykepogHoi (3k3oreHHoi) JJHK.

Tpunier (KoIOH) dJ€MEHTapHas CMBICIIOBAas €IMHWIIA HACIEJCTBEH-
Holi nHpopmauuu. Konupyer onny amuHokuciaoTy. COCTOMT M3 TpeX Co-
€VHEHHBIX B OIIPEJICIIEHHON MOCIEA0BATEILHOCTH a30THCTHIX OCHOBAHHH.

TPHK Tun puOGOHYKIEWHOBBIX KHCIIOT, NMPUHUMAIONINX YYacTHE B
TPaHCIOPTE AMHUHOKHCIIOT K pub0ocoMaM, TJie OCYIIECTBISIETCS] CHHTE3 Oell-
ka. Kaxx/1oif aMMHOKHUCIIOTE COOTBETCTBYET OAMH U3 TUNOB Mojekyn TPHK.

XpoMocoMbI CaMOBOCIPOU3BOSLIMECS OKPAIUIMBAIOIINECS OCHOBHBI-
MH KPaCUTEISIMHU 3JIEMEHTHI KJIIETOYHOTO sapa, coctosmue u3 JIHK u 6en-
KOB. X. TOMOJIOTHYHBIE - HOPMaJIbHO KOHBIOTHPYIOLINE MEXKIy co00il Xpo-
MOCOMBI, Y KOTOPBIX OJIMHAKOBBIE JIOKYCHI, IPEJICTABICHHBIE OJUHAKOBBIMU
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WM pa3HBIMU aJUICNISIMH, PACIIONIOKEHBI B OHOM U TOU K€ JUHEHHOU Mo-
clieIoBaTeIbHOCTH. X. MMOCTOSHCTBA YHCIa — 3aKOH, COTJIACHO KOTOPOMY
KQKJIbIM BUJT pACTEHUMN WU KUBOTHBIX XapaKTEPU3YETCs ONMPEACICHHBIM U
MOCTOSTHHBIM YK CIIOM XPOMOCOM.

@DeHOTHII COBOKYIHOCTh IIPU3HAKOB U CBOMCTB OpPraHHM3Ma, peaau3o-
BaHHBIX B KOHKPETHBIX YCIOBHUSIX CPEIIbI.

JKcnpeccus reHa npospiicHUe B ((EHOTHIIE MPU3HAKA, KOTOPBIA OMIpe-
JIETIAETCST KOHKPETHBIM TEHOM.

nmcTa3 TAN HEaUICIIFHOTO B3aWMOJICHCTBHS TE€HOB, IIPH KOTOPOM aj-
JIeNTb OJJHOTO TeHa TMOJABIISICT MPOSBICHUE alIeNieii IPyroro reHa (Heayieb-
HOE JIOMHHHPOBAHUE).

DyKapHOThI OPTaHU3MBI, § KOTOPBIX T€HETHYECKHI MaTepHall cocpe-
JIOTOYEH B XPOMOCOMAaX KJIETOYHOTO SIIpa, OTTPAHUYEHHOTO OT I[UTOILIA3-
MbI MEMOPaHOM.
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