OCHOBbI TEHETUKA

Tema:
«HacnencrtBeHHas NSAMEHYUBOCTbY

3agauu:

[1aTb XxapakTepUCTUKy
HacneagcTBEHHON NM3MEHUYNBOCTU



IameH4Yu80Ccmnb

[eHeTuka n3y4aeT He TONbKO HACNeACTBEHHOCTb, HO N UBMEHYNBOCTb
OpraHn3MoB. M3MeH4YUB0CMbIO Ha3bIBAOT CIOCOOHOCTb XKUBbIX
opraHn3mMoB nNpuobpeTaTb HOBbIE NPU3HaKM U cBoncTBa. bnarogaps
N3MEHYMBOCTU, OPraHnU3Mbl MOTyT NpucnocabnueaTbcs K
N3MEHSAIOLLMMCSA YCINOBUAM cpeabl 0butaHus.

PasnuyatoT gBa Tuna n3aMeH4YnBOCTHU:

HacnedcmeeHHasi, unn ceHomuriuyeckas, HeHnacrnneOcmeeHHasi, unu
uHousuOyaribHasl, HeoripeoesieHHasT — eHomurnu4yeckasi, —
N3MEHEHNS NPU3HAKOB OpraHmMama, N3MEHYMBOCTb, NPU
00ycrnoBrneHHbIE U3MEHEHNEM FEHOTUNA; KOTOPOW U3MEHEeHUM
OHa ObIBaET: reHoTMna He NPOUCXoauT.
KoMbuHamugHoU — BO3HUKAIOLLEN B Ee Takke HasbIBalOT
pesyrnberaTte nepekomonHaumm epyrnnosou,
XPOMOCOM B MpoLecce noroBoro oripederieHHoU.

PA3MHOXEHMA U y4aCTKOB XPOMOCOM B
npoLecce KPOCCUHIoBEPa;
MymauuoHHOU — BO3HUKaIOLLEN B
pesyrnsrate BHE3ANHOro U3MeHEHNS
COCTOSIHUSA TEHOB;




3ameH4Yusocmam

KombunHatnBHas MyTaumoHHas

KombunHaTtMBHasi NaAMEHYNBOCTb —
pesynsTaT NosIoBOro pasmMHOXEHUS,
NpUBOAUT K NEPEKOMOMHaLNM
reHeTM4YEeCKOro matepmana
0bpa3oBaHUI0 YHUKAmNbHbIX raMeT U
YHUKalbHbIX FEHOTUMNOB — MaTtepuana
onga otbopa.




HacneocmeeHHas usmeH4Yu80CMb

HacnencreeHHble U3MeHeHN4A
reHeTN4YeCcKoro matepuana Tenepb
Ha3blBalOT MyTaunamm. Mymauuu —
BHe3anHble N3MeHEeHNA reHeTU4YeCKoro
mMarepuana, npMBogsLUne K UBMEHEHMIO
TEeX UITN UHbIX NPU3HAKOB OPraHM3MOoB.
TepmuH "MyTaumnsa" BnepBble BBES B
HayKy rofinaHackum reHeTuk [. ne-dpus.
[1lpoBOAS ONbITbl C 3HOTEPOU
(OekopaTnBHOE pacTeHune), OH
CIyYamHO ODHapYXXUI 3K3eMNsapbl,
oTnnyaroLmecs paaom npu3HakoB OT
oCTanbHbIX (6ONbLIOM POCT, rMaakue,
y3KME U ONIMHHbIE NNCTbS, KpacHble
XXWUIKU JINCTbEB U LLUMPOKas KpacHas
nosioca Ha Yalledke uBeTka v T.4.).
[Tpyyem npm ceMeHHOM pa3MHOXEeHUN
pacTeHUs 13 NOKOSIEHUSA B MOKOS1eHne
CTOMKO COXPaHSANM 3TU NMPU3HaKu.

[JJoOMnHaHTHaa myTaums -
OTCYTCTBME ONEepeHns Ha
lwee y neTtyxa

HopmanbHbIN LbINfIEHOK
N UbINMEHOK, NMULLEHHbIN OnepeHns



HacneocmeeHHas usmeH4Yu80CMb

B pesynsrate 0606uieHnsa ceBomx HabnogeHnn ge-dPpuns cosgan
MYTaLMOHHYIO TEOPUIO, OCHOBHbIE MOMOXEHUSI KOTOPOW HE YTPaTUNK
CBOEro 3Ha4YeHuA 1 Mo Cen OeHb:

1. MyTauum Bo3HMKaOT BHe3arHo;

2. MyTaummn HacneacTBeHHbI, T.e. CTOUKO nepenarTcs U3 MOKOSIEHUS B
NOKONEHUE;

3. MyTaunu He 0bpa3syloT HENPEPLIBHbLIX PSAO0B, HE IPYNMUPYHOTCS
BOKpPYr cpegHero tuna (kak npu moanukaunoHHON U3MEHYNBOCTH), OHU
ABNSAIOTCH Ka4eCTBEHHbIMU U3MEHEHUAMMU;

4. MyTtauum HeHanpasneHHbl — MYTUPOBAaTb MOXET 1t0O0N NOKYC,
BbI3blBasaA M3AMEHEHUS KaK HE3HAYUTENbHbIX, TAK U XXU3HEHHO BaXXHbIX
Npu3HaKoB B NOOOM HanpaBrieHuu;

5. OgHWN 1 Te Xe MyTaunm MoryT BO3HMUKaTb NOBTOPHO;

6. MyTauun nHaneuayanbHbl, TO €CTb BO3HUKAKOT Y OTAENbHbLIX OCOOEN.

[MpoLiecc BO3HNUKHOBEHNS MyTaLMiA Ha3bIBalOT Mymaz2eHes, OpraHu3Msbl, Yy
KOTOPbIX NPOU3OLLNN MyTauun, — MymaHmanmu, a akTopbl cpeabl,
Bbl3blBalOLLME NOSABNEHNE MyTaLUNA, — MYymazeHHbIMLU.



HacneocmeeHHas usmeH4Yu80CMb

Knaccundgukauma mytaunm
CyLlecTBYET HECKONbLKO Knaccudukaumin MyTaun:

MyTaunm no MecTy Ux BO3HUKHOBEHMUS:
[ eHepamueHble — BO3HUKLLNE B NOMNOBbLIX KNneTkax. OHU He BNUAIOT Ha
NPU3HAaKN OaHHOro opraHmMamMa, a rnposiBASATCA TOMbKO B CNeAyoLeM
MOKONEHUMN.
ComamuyecKkue — BO3HUKaLWMe B COMaTUYECKNX KNeTKax. OTu
MyTauMn NPosABNSAOTCA Y AaHHOro opraHM3amMa 1 He nepeaaroTcs
NOTOMCTBY MpPW MNOSIOBOM Pa3MHOXEHUN (YEPHOE MATHO Ha poHe
KOPUYHEBOW OKPAaCKN LLEPCTU Yy KapakyreBbix oBel). CoxpaHuUTb
coMaTmnveckmne Mmytaumm MOXHO TOSTIbKO NyTemM 6ecrnosfioro pasmHOXeHUs
(NpeXxge Bcero BeretatuBHOIO).

MyTaumm no aganTUBHOMY 3HAYEHWUIO:
[lorie3sHble — noBblWaoLWme XN3HecnocobHOCTb 0COben.

BpeoHsie (6ONbLUMHCTBO BO3HMKAOLWMX MyTaunn BpeaHbl);
HeumparbsHble — He BRUSoLWMe Ha XXN3HEeCNOCOBHOCTbL 0CObeN.



HacneocmeeHHas usmeH4Yu80CMb

MyTauum no xapakrtepy NposaABneHus: 0oMuHaHMmHbIe, KOTopble MOryT
genatb obnagartenien aTux MyTaunn HEXXN3HECTNTOCODHBLIMW U Bbi3biBaTb NX
rmbenb Ha paHHUX aTanax OHToreHesa (ecnu MyTauum ABsTCS
BpeaHbIMWN); peleccusHble — MyTaLun, He NPOABAOLLNECS Y FETEPO3UTOT,
NO3TOMY ANIUTENbHOE BPEMS COXPaHSLWMeECH B nonynaumm n obpasyoLime
pe3epB HacrenCTBEHHOW N3MEHYNBOCTU (NPY U3MEHEHUN YCITOBUIN cpeabl
oOuTaHNA HOCUTENN TaKNX MyTauun MOryT MONyYnTb NPEMMYLLECTBO B
bopbbOe 3a cyliecTBoBaHME). BOMBLUMHCTBO MyTauui — PELECCUBHBI.

MyTaLI,I/II/I MO XapaKTepy USMEeHEHUA reHOTUMNa. eeHHblIe, XPOMOCOMHbI€E,
cEHOMHhbIe.

[ eHHbIMU MyTauMAMUN Ha3bIBalOT N3MEHEHUA CTPYKTYpbl Monekynbl JHK Ha
y4dacTKe onpeaerieHHOoro reHa, KogupyroLLero CTpyKTypy onpeaeneHHou
MoreKynbl 6enka. 3T Mmytauum BNekyT 3a cobon nameHeHne CTpOeHuUs
6erikoB, TO eCTb MNOSABNAETCHA HOBas NocrnefoBaTerNlbHOCTb aMUHOKUCTIOT B
nonunenTUaHOWU Lenu, B peaysnistate 4Yero npomMcxogmT nsMeHeHue
dyHKUMOHAITbHOW aKTUBHOCTU BEfIkOBOW MOSEKYIIbI.



HacrnedcmeeHHas uamMeH4YuU80CMb

AnnenbHble reHbl

bnarogapa reHHbIM MyTaumam
NpPoOnUCXoanT BO3HUKHOBEHNE CEPUN
MHOXXECTBEHHbIX annenem ogHoro u
TOro e reHa.

Yalle Bcero reHHble MmyTaumm
NPOUCXOOAT B pe3ynbrare:

3adaMeHbl O4HOIo UM HECKOJTIbKNX
HYKNeoTnaoB Ha Apyrune,

BCTaBKN HYKITEOTNOOB,
noTepun HyKJieoTnaos,
yOBOEHNA HYKJTEOTUOOB,

N3IMEHEHNA NOPAAKa YepeaoBaHUA
HYKNeoTnaos.



HacrnedcmeeHHas uamMeH4YuU80CMb
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XPOMOCOMHbIE MyTaL MK
XPOMOCOMHbIE Mymauyuu — MyTauumn, Bbi3blBaloLMe N3MEHEHUS

CTPYKTYPbl XPOMOCOM. [1epecTpoiiku MOryT OCYLLECTBATLCS Kak B

npeanenax ogHoun XPOMOCOMbIl — 8HYMPUXPOMOCOMHbIE MYTALUU, TAK U
MeXxagy HErOMOJIOrTM4YHbIMU XPOMOCOMaMWU — MEXXXPOMOCOMHbIE MYTaLlUN.



HacneocmeeHHas usmeH4Yu80CMb
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BHYTPUXPOMOCOMHbIE MYyTaLUN:
derneyus — yTpara 4Yactun xpomocomsl (ABCD — AB);
UHB8epcuUsi — NOBOPOT y4acTka xpomocombl Ha 180°(ABCD — ACBD);
Odyrnnukayusi — yaBoeHne OHOro U TOro Xe ydacTka XpOMOCOMbI;
(ABCD — ABCBCD);



HacneocmeeHHas usmeH4Yu80CMb
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Henenqua Hynnuxanua HuEepcua Tpancnoxanua

MeXXpOMOCOMHbIE MYyTaUUN:
mpaHcriokauuss — obMeH y4acTkaMu Mexgy HEroMonormyHbIMu
xpomocomamum (ABCD — AB34); npucoeanHeHne ydacTka XpOMOCOMbI
unn uenon xpomocomol (ABCL1234).



HacneocmeeHHas usmeH4Yu80CMb

[€eHOMHblIe MyTaLun
[ eHOMHbIMU Ha3blBalOT MyTaLumn, B pesyribTate KOTOPbIX NPOUCXoauT
N3MEHEeHNE B KI1eTKe Yncria XpoMocoM. [eHOMHbIe MyTaLun BO3HUKAKOT B
pesyrnbraTe HapyLeHUa MUTO3a U Menosa, npueBoasLLnX Nnodo K
HepaBHOMEPHOMY PaCXOXAEHUKO XPOMOCOM K MOositocam KneTku, Nndo K
YOBOEHUIO XPOMOCOM, HO 6€e3 AeneHus umTonnasmeoil.
B 3aBMCMMOCTM OT XapakTepa N3MeHeHNS YnMcna XpoMocoM, pasnnyatoT:
rnosunouduro, aHeyrnsiououro (2emeporisiouduro).

[lTonurnnouduro — yBennyeHne Ymucna

NOSTHLIX ransionaHbIX Habopos LiseTkn KanycTe
XpomocoM. [Nonunnongna yatle | |
HabrogaeTcs y NPOCTENLLNX U Y «}?»
pacTteHnn. B 3aBncrumocTu ot yncna
rannonaHbiX HabopoB XPOMOCOM,
coeprKalmxca B KneTkax, pasnuyator:
Tpunnouasl (3n), TeTpannionasl (4n) n
T.0.

OunnouaHas, TeTpannougHas, okTonnovaHas (opmbil.



HacneocmeeHHas usmeH4Yu80CMb

[femepornnouduro (aHeyrnnoudusi) — HEKpaTHoe yBeNmMyeHne nnm
YMEHbLUEHNE YMcna XpoMmocoM. Haule Bcero Habnrogaetcs
YMEHbLUEHWE U YBENTMYEHME Yncria XPOMOCOM Ha OOHY (pexe aBe
n bonee). Bcneacremne HepacxoXXageHUst Kakon-nnmodo napeol
FOMOJIOrMYHbIX XPOMOCOM B Meno3e oHa n3 obpasoBaBLUNXCS
raMeT COOEepPXXMUT Ha OAHY XPOMOCOMY MeHbLLUe, a gpyrad — Ha OgHy
bonbLue.

CnusiHMe Takux raMeT ¢ HopMasnbHOW
rannoungHom rameToun npu
OnJsI040TBOPEHUN MPUBOAUT K
0bpa3oBaHUIO 3UrOTbl C MEHBLLUUM UK
BoNbLWMM YNCITOM XPOMOCOM MO
CpaBHEHUIO C AMNIonaHbIM Habopowm,
XapaKTepHbIM ANns gaHHOro Buaa.

Hanpumep, 6onesHb [layHa y yenoBeka
BO3HUKAET B pe3ynbkrate TPMCOMUK MO
21-n nape xpomocom (47; 21,21,21).



3aKoH eaoMoroau4ecKkux psi0o8 8 HacriedcmeeHHoU
usmMeH4usocmu

H./. BaBunos, nsyyas HacneacTtBeHHYHO
N3MEHYNBOCTb Y KYJIbTYPHbIX pacTeHUN U
X NpeakoB, obHapyxun psig
3aKOHOMEpPHOCTEN, KOTOPble NO3BONUIN
cdpopmynupoBaTb 3aKOH FOMOSIOrMYeCKNX
PSA0B HacneacTBEHHOU U3MEHYMBOCTMU:

«Bnabl v poabl, reHeTn4eckn 6rmskue,
XapakTepusyoTcsa cXxogHbIMN psaamMm
HacneacTBEHHOU M3MEHYUYMBOCTU C TaKOW
NPaBUIIbHOCTbIO, YTO, 3Has psia OpM B
npegenax ogHoro BMaa, MoXxHo
npeaBuaeTb HaxoXaeHne napannenbHbIX
(1887-1943) doopM y Apyrux BUOoB 1 podos. Yem bnuxe
rEHETNYECKN PaCrofOXKeHbI B 00LLEN
cucteme poasl U BUAbl, TEM NOSIHEE
CXOACTBO B psigax X NU3MEHYMBOCTUNY.

H.N.BaBunos



3Ha4YeHue mpyodoe Baeusioea

1. Opranusatop 1 y4actHuk 180 6oTaHMKO-arpOHOMUYECKNX SKCNEANLINNA,
OXBaTMBLUMX BONbLUMHCTBO KOHTUHEHTOB (Kpome ABCTpanun u
AHTapKTUAbl), B X04€e KOTOPbIX BbIABUN ApeBHUe o4aru
dopmooOpa3zoBaHNA KYNbLTYPHbIX PaCTeHUMN.

2. Co3pan ydyeHne o MMPOBLIX LEHTPaX MPOUCXOXKOEHUA KYNBTYPHbIX
pacTeHun.

3.060cHOBan yyeHne 06 MUMMyHUTETE pacTeHnn B 1919r

4. OTKpbIN 3aKOH rOMOSIOrMYEeCKNX pSA0B B HACNEACTBEHHOM
N3MeH4YNBOCTU opraHmamoB B 1920r

5.BHEC cyllecTBEHHbIN BKNaa B pa3paboTky ydeHns 0 bnonorn4eckom
Buae.

6.[Mog pykoBogcTBoM BaBunoBa Obifia co3gaHa KpynHeuniwasi B Mupe
KONMNeKumsa ceMsiH KynsTypHbIX pacteHnn B 1940 r-250 Tbic. 0bpasLos
7/.OH 3an0Xun OCHOBbl CUCTEMbI FOCY4APCTBEHHbLIX UCTbITAHUN COPTOB
NoneBbIX KYIbTYp.

8. Cdhopmynuposan NpUHUMNbI 4EATENBLHOCTM rMaBHOIO Hay4yHoro
LEeHTpa CTpaHbl N0 arpapHbIiM Haykam, co3fasi CeTb Hay4YHbIX
yuypexaeHnn B 3Ton obnacTu



3aKoH 2omorioaudyecKux pssi0oe8 8 HacriedcmeeHHoU

usmeH4dusocmu
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OTOT 3aKOH MOXXHO MPOoUIIIOCTPUPOBaThL Ha NpUMepe ceMencTea
MATNnKoBbIE, K KOTOPOMY OTHOCATCS MNLUEeHuUa, poXb, A4MeHb, OBEC,
npoco u T.4. Tak, YepHasa oKkpacka 3epHOBKN OBHapPYXXeHa Yy pXu,
NWeHNUbI, A4MEHS, KYKYPY3bl N APYrUX pacTeHun, yannHeHHaa popma
3epPHOBKN — Yy BCEX U3YYEHHbIX BUOOB CEMEWUCTBA.

3aKOH roOMOSOrMYeCcKNX psaoB B HAcCNeaCTBEHHON U3MEHYNBOCTH
nossonunm camomy H./.BaBsunoy Hautu psag dopm pxu, paHee He
N3BECTHLIX, ONMPAasACb Ha HanNu4ne 3TUX NPU3HaKoOB Y niieHulbl. K HUM
OTHOCATCS: OCTUCTbIE U BE30CThIE KONOChS!, 3ePHOBKM KpacHou, benown,
YepHOU U PNONETOBOU OKPACKN, MYHYHUCTOE U CTEKINOBUOHOE 3ePHO U T.4.



3aKoH 2omorioaudyecKux pssi0oe8 8 HacriedcmeeHHoU
usmMeH4usocmu

OT1kpbiThin H.W.BaBnnosbim
3aKOH crpaseasivB He TOJSIbKO
ONA pacTeHun, HO U ang
XUBOTHbIX. TaK, anbbnHU3M K
CXOOHble pAabl B OKpacke
BCTPEYaEeTCHd He TOSbKO B pasHbIX
rpynnax MsekonuTarLmx, HO 1
NTUL, U OPYrNX XXUBOTHbIX.

KopoTkonanocTtb HabnogaeTca y
YyerioBeka, KpyrnHoro poratoro
CcKOTa, oBeLl, cobak, nTuu,
OTCYTCTBME MEPLEB Y NTUL,
Yyelwlyun y pbld, LIEPCTn y
MIeKonuTarWwmx n T.4.




[loemopeHue

KombOunHaTuBHag
N3MEHYNBOCTb

XapaKkTepuctuka

EERCEE

O

MoXXHO Nn ee cuynTaTb
onpeneneHHomn
N3MEHYNBOCTbIO?
MoXXHO Nn ee cunTaTb
rpynnoBou
N3MEHYNBOCTbIO?
Korga npoucxogut
nepekomonHaums
reHeTUYEeCKoro
MaTtepuana
poauUTENbCKNX ocoben?
BrnnsHmne Ha reHoTUN
BnuaHne Ha doeHoTUN
HacnepnoBaHue
NONYyYEeHHbIX N3MEHEHUN
3Ha4yeHne opraHmama
3HayeHne onsg Bmaa




[loemopeHue

MyTaunoHHad
N3MEHYNBOCTb

XapaKkTepuctuka

EERCEE

O

MoXXHO Nn ee cuynTaTb
onpeneneHHomn
N3MEHYNBOCTbIO?
MoXXHO Nn ee cunTaTb
rpynnoBou
N3MEHYNBOCTbIO?
Korga npoucxogut
nepekomonHaums
reHeTUYEeCKoro
MaTtepuana
poauUTENbCKNX ocoben?
BrnnsHmne Ha reHoTUN
BnuaHne Ha doeHoTUN
HacnepnoBaHue
NONYyYEeHHbIX N3MEHEHUN
3Ha4yeHne opraHmama
3HayeHne onsg Bmaa




