Tema:
«Moougukauuonnas usmMeH4YueoCHIb»

3apavyu:
[1aTb xapakTepuncTuky HeHacrneacTBEHHON N3MEHYNBOCTU

9 knacc



ameH4YusoCcmnb

[eHeTMKa n3y4aeT He TOSbKO HacneacTBEHHOCTb, HO U UIBMEHYNBOCTb
OpraHM3MoB. M3MeHYuUB80CMbIO Ha3bIBaOT CNOCOOHOCTb XKMBbIX OPraHN3MoB
npuobpeTaTb HOBbIE NpU3Haky 1 ceoncTBa. bnarogaps N3MEHYNBOCTH,
OpraHu3mbl MOryT npmucrnocabnmeaTbCs K UISMEHSAOLWLMMCS YCNOBUAM Cpeabl
obutaHus.

Pasnunyatot ABa Tuna n3aMeH4YnBOCTU:

HacnedcmeeHHasi, nin aeHomuriu4eckas, HeHacrnieOcmeeHHasi, nnn
uHOuesudyarbHas, HeoripeodereHHasds — W3MEHEHUS eHomurnu4yeckas, —
NPU3HAKOB OpraHn3ma, o6yCrnoBfEHHbIE NBMEHEHNEM | UIBMEHYMBOCTb, NPU KOTOPOM

reHoTMna; N3MEHEHUIN reHoTUna He

OHa ObIBaeT: npoucxoauTt. Ee Takxe
KomMbuHamueHOU — BO3HUKAIOLLEN B pesdynbsTate | HasblBaloT 2pyrinoeou,
nepekoMbmHaLunmM XpoMoCOoM B NpoLecce ornpeoerieHHoU,

MNOSIOBOro pa3MHOXEHUS N Yy4aCTKOB XPOMOCOM B | MOOUGbUKaUUOHHOU.

MpoLIecce KPOCCUHIOBEPA;
MymauUuoHHOU — BO3HUKaIOLLIEN B pe3ynsraTe
BHE3anHoro M3MeHeHuUsa COCTOSAHUSA FTeHOB;




3ameH4Yusocmam

N3meHUYnBOCTbL
NeHoTUNKM4YecKasn HereHoTunun4yeckas
(HacnepocTBeHHasn) (MoaudmukaumoHHas)
ApantuBHble | HeapanTtus-
KombuHa- MyTauu- moaundu- Hble MOaM-
TUBHasA OHHas KaLmMm cbuKaumm

Buabl namenumBocTu. N'eHeTuyeckasa knaccudoukayms.




ameH4YusoCcmnb

N3ameH4YBOCTb

DPeHOTNNMNYeckKkas

MoandoumnkaumnoHHas
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3asu-6ensk neTom n 3MMomn.
N3ameH4YnBOCTb?

MogndomnkaunoHHasi, reHoTun
HEe U3MEHSAETCS.

[OpHOCTaeBbIN KPOSUK Mpu
NOBbILLEHHON TemMneparype
ocTaeTca benbiMm.
N3meH4YnBoOCTL?

MogundomnkaunoHHasi, reHoTun
HEe U3MEHSAETCS.

NOBbILLEHHAsA
Temneparypa



ameH4YusoCcmnb

CpaBHeHMe moandmnkaumm M mytauumm

NMpu3Hak

OnpepneneHune

CyTb aABneHus

UacTtoTra nogaBsneHusa

HanpaBneHHOCTb

3HaueHune

MoryT nmn
HacrnenoBaTbCs

Moaundumnkauyummn

KOHerTHbIe N3IMeHeHnA

npm3HakKka, BO3HUKLLUUE Mo/

BNsaHMeM paktopon
BHeLUHen cpeabl

Mpsamoe nameHeHue
npusHaka

Bo3HukarwT MaccoBo

XapakTepusyrTcs
HanpaBNeHHOCTbIO

Nones3Hbl, nmerT
npucnocodbuTenbHoe
3Ha4YeHune

He HacnenyroTca

MyTauun

Cny4yanHo BO3HUKLUME
CTUXUWNHbIE N3MEHEeHUSA
reHoTuna

NameHeHune reHa
NI XpOMOCOMBbI

EAnHNYHbI

HocaTt HeHanpaBneHHbIn
xapakrtep

MoryT ObITb
BpeOHbIMU, NONe3HbIMU,
HenTparnbHbIMA

Hacnepytortcsa



MoouukayuoHHas uamMeH4Yu80CMb

BonbLyto posib B GOpMUpPOBaHUN MPU3HAKOB
OpraHNU3MOB UrpaeT cpeaa ero oouTaHus.
Kaxkgbln opraHn3m pa3BmBaeTcsa U oOUTaeT B
onpegeneHHon cpeae, UcnbiTbiBas Ha cebe
aencTeme ee pakTopoB, CNOCODHbIX
N3MEHATb MOPJOSIOrMyeckme um
donsnonormnvyeckme cBoOMCTBa OPraHN3mMoB, .
e. ux dpeHortumn.

Knaccmnyecknm npnmepom n3ameH4nBoCTH
NpPU3HaKoB Nog AeUCTBUEM (PaKTOPOB
BHELLHeN cpebl ABNAETCHA Pa3HONMNUCTHOCTb
y CTpenonucra: rnorpyeHHole B BO4Y JINCTbS
NMEIOT NIEHTOBUOHYIO POpPMY, NUCTbA,
nraBarLlme Ha NoBepPXHOCTM BOAbI, —
OKPYInyto, a Haxogduwmecs B BO34YyLLHOMN
cpene, — cTpenoBuaHblie. Ecnu xe Bce
pacTeHne OKa3bIBAeTCs NOJTHOCTbIO
NOrpy>XeHHbIM B BOAY, €ro JIMCTbA TONbLKO
NeHTOBUAHbIE.



MoouukayuoHHas uamMeH4Yu80CMb

[loa oencrtemem ynbeTpadoUoneToBbIX Nyyen y
nogen (ecnv oHU He anbOUHOCHI) BO3HUKAET
3arap B peaysnistate HakonfeHns B Koxe
MenaHuHa, NpuYeM y pasHbix nogemn
MHTEHCUBHOCTb OKPAaCKM KOXW pasnuyHa.

Takum obpasom, u3aMeHeHus psaa
NPWU3HaKOB OpPraHM3MOB BbI3bIBAETCH
oencTemeM OakTopoB BHELLUHEW Cpeabl.
[Mpnyem 3TN N3MEeHeHUAa He HacrneayrTCS.
Tak, ecnu Nosly4YnTb NOTOMCTBO OT TPUTOHOB,
BblpalleHHbIX Ha TEMHOM FpyHTe, U
NOMECTUTb UX Ha CBETMNbIN, TO BCE OHWU ByayT
NMETb CBETIYH OKPACKy, a He TEMHYI0, KakK
nx pogmutenun. To ectb, AaHHbIV BMA
N3MEHYMBOCTU HE 3aTparmBaeT reHoTun um
NO3TOMY He nepenaeTcs NoToMKam.
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CocHa, pacTywias Ha noSepeMbe OTNUYaeTCA BHELWWHE OT COCHbI
Bbipocwull Ha nyay




MoouukayuoHHas uamMeH4Yu80CMb

I3MeHUYMBOCTb OpraHM3MoB, BO3HMKAOLLAA Noa
F A BNMMAHWEM (PAKTOPOB BHELLUHEW cpeabl U He

: 3aTtparmearoLlaqa reHoTuna, HasblBaeTc4d
MOOUUKaUUOHHOU.

MoandoukaunoHHaa N3MEHYNBOCTb HOCUM
epyrirnoesou xapakmep, TO eCTb BCe 0CObU 0gHOro
Buaa, NnoMeLlleHHble B OMHAKOBbIe YCIoBUS,
npuobpeTaloT cxoaHble NpusHakn. Hanpumep, ecnu
COoCy[, C 3BrfieHaMu 3efieHbIMU MOMECTUTb B TEMHOTY,
TO BCE OHM YyTPaTAT 3eNeHY OKPacKy, eCrin Xxe
BHOBb BbICTaBUTb Ha CBET — BCE ONSATb CTaHyT
3eneHbIMW.

MoandoukaumnoHHaa N3MEHYNBOCTL SABIAETCS
ornpeoderieHHoU, TO eCTb BCerga COOTBETCTBYET
doakTopam, KOTopble e€ Bbi3blBatoT. Tak,
yrneTpadmoneToBble Ny4n UBMEHAKOT OKPACKY KOXMU
yerioBeka, ycuneHHble ousnyeckne Harpyskum
BIMUAIOT Ha CTeNeHb Pa3BUTUA MbILLILL.




MoouukayuoHHas uamMeH4Yu80CMb

HeaganTtuBHble Moanukaumn: Mopgho3sl 1 gpeHOoKornuu.

Mopdo3bl — HeHacneaCTBEHHbIE U3BMEHEHUS, BbI3BaHHbIE
9KCTpeMarbHbIMU NN HEODObIYHBIMK dbakTopamu cpeabl
(peHTreHoMopd03bl, XeMOMOPd03bl), UBMEHSIOLLME COMATUYECKNE KITETKM.
Mopdo3bl paccMaTpmBaloT Kak «ypoAcTBa», KOTOpble HeHacneayTcs 1 He
HOCAT aganTUBHOMO Xxapaktepa. Hanpumep, npu obny4YeHnn NMYMHOK
Apo30cunbl Nony4aoT MMaro ¢ Bbipe3kamMu B pasnnYHbIX YacTsaX Kpbina,
KOTOpble ABMSATCA CreAcTBMEM r’MOenn YacTu KNeTOK MMarnHarnbHbIX
[VICKOB Kpblfia BCNeacTBUN obny4eHus.

deHokonNun — HeHacneacTBEeHHbIe U3MEHEHUSA, CXOAHbIE C M3BECTHbIMU
MyTaunsamm. PeHoKonnu ABRAKTCA pe3ynsTaToM AENCTBUS PU3NYECKUX U
XUMWYECKUX areHTOB Ha reHETUYECKU HOPMarbHbIN opraHnam. Hanpumep,
NpW NCNONb30BaHNN Masiu0oMuda YacTo PoXaganucb et ¢ ekoMenmnen
— YKOPOYEHHbIMU NTACTOBUAHLIMU PyKaMu, KOTOPYH MOTYyT Bbl3BaTb U
MyTaHTHbIE annenu.



MoouukayuoHHas uamMeH4Yu80CMb

HecmoTps Ha To, 4YTO nNoA BIIMAHUEM YCI0BUI
g BHELLIHEN cpeabl MPU3HaKu MOryT N3MeHATbCS,
- 9Ta U3MEHYMBOCTb He becnpenencHa. Tak, Ha
noJsie nuweHnLbl MOXXHO ODHapPYXUTb pacTeHUS C
KPpyrnHbIMW Konocbsimu (20 cm 1 Boree) n 04eHb
Menkumu (3-4 cm). 3To oObACHAETCA TEM, YTO
reHOTMN onpenenseT onpeaesieHHble rpaHnLbl, B
npeaesnax KoTopbiX MOXET MPonUcxoamTb
N3MEHEHNE NpU3HakKa.

CTeneHb BapbMpOBaHWA NMpuaHaka, unv npegensl
MOANPUKaALNOHHON N3MEHYNBOCTHN, Ha3bIBaKOT
HOPMOU peakuuu.

NOBbILLIEHHAs
Temneparypa
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MoouukayuoHHas uamMeH4Yu80CMb

Kak npaBuno, Kkosu4ecmeeHHkIe rnpu3HaKku
(BblCOTa pacTeHUN, YPOXKaNHOCTb, pa3Mep
NMNCTbEB, YOOMHOCTb KOPOB, ANLIEHOCKOCTL KYP)
NMetoT Dosiee LWNMPOKY HOPMY peakunun, To eCTb
MOryT N3MEHSATLCA B LUMPOKUX Npeaenax, Hexenu
KadyecmeeHHble rpu3Haku (LUBET LWEPCTH,
XMPHOCTbL MOJIOKa, CTPOEHME LBETKa, rpynna
KPOBMW).

3HaHWe HOPMbI peakuumn nmeet dornbLuoe
3Ha4YeHMe Onsd nPakTUKU CENbCKOro Xo3sncTea

Takum obpasom, moandukaumoHHas
N3MEHYMBOCTb XapaKkTepusyeTca crieayoLwmnmm
OCHOBHbIMU CBOWUCTBaMM:

1. HeHacnenyemocTs;

2. [pynnoBoun xapaktep N3MeHeHun;

3. CooTBETCTBME U3MEHEHUI OEUCTBUIO hakTopa
cpeapbl.




MoouukayuoHHas uamMeH4Yu80CMb

SR [1na oueHKn cteneHn BblpaXXeHHOCTU N3y4YaemMmoro
: nNpu3HaKa UCnosib3yT NOHATHE:

SKCIIPECCUBHOCTbL — cmeneHb

gpeHomunuU4eCcKoz20 rnposierieHUs1 2eHa.

OTOT NokKasaresib 3aBMCUT OT B3aUMOLEUCTBUS
reHa c gpyrumm reHamu, unum oT BO34eUCTBUS
BHELLUHMX YCNOBUMN.

Hanu4yne gaHHOro reHa He Bcerga o3Ha4aerT, uTo
OH npogaBuTCS B oeHoTune. [na oueHkn
KonnyecTBa ocoben, y KOTOPbIX 3TOT NPU3HaK
doeHOTUNNYECKN NMPOABUNCS NCNONb3YIOT TEPMUH
[IEHETPAHTHOCTE. lNeHempaHmMHocmse —
yacmoma ¢heHomurnu4ecKo2o rposierieHuUs
rnpu3Haka y ocobel ¢ 00OUHaKo8bIM 2eHOMUNoOM
rno amomy 2eHy. NeHeTpaHTHOCTb BPOXOEHHOIO
BbiBMXa 6eapa coctaBnset, Hanpumep, 20%, y
caxapHoro gunabeta — 65%.




MoouukayuoHHas uamMeH4Yu80CMb
CTtatuctnyeckme 3akOHOMepPHOCTU MoANUKALIMOHHOWN N3MEHUYMNBOCTMN.

MoandukaunoHHass USMEHYNBOCTb MHOTMX NPU3HAKOB pacTeHWUH,
XXMBOTHbIX N YerioBeKka NnogvynHseTcs obLmmMm 3aKOHOMEPHOCTAM. ITH
3aKOHOMEPHOCTM BbISBIIAITCA HA OCHOBaHUM aHanu3a rnposiBlieHUs
npusHaka y rpynnel ocoben (n). CteneHb BbIpaXXeHHOCTU N3y4aemMoro
Npu3HaKka y 4neHoB BbIDOPOYHOM COBOKYMNMHOCTM pasnuyHa.

Kaxgoe KOHKpeTHOe 3HavyeHue n3y4yaemMoro npusHaka HasbiBatoT
gapuaHmou n 0b6o3Ha4vatoT ByKBOU V.

[Tpn N3y4yeHnn N3MeH4YNBOCTU NpU3HaKa B BbIDOPOYHOW COBOKYMHOCTM
coCTaBnsaeTca gapuayUuoHHbIU ps0, B KOTOPOM 0cobu pacnonaratTcs no
BO3pacTaHu1IO nokasatens n3yyaemoro npusHaka.
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MoouukayuoHHas uamMeH4Yu80CMb

Ha ocHoBaHMK BapunauMoOHHOro paaa CTPOUTCA sapuayuoHHas Kpusas —
rpacpuyeckoe oTobpakeHne HYaCcToTbl BCTPEYAEMOCTN KaXXa0oW BapUaHThI
Hacmoma ecmpedaemocmu oTAeNbHbIX BapnaHT 0603HavYaeTcs bykBou p.
Hanpumep, ecnu B3aTb 100 konockeB NweHnubl (nN) 1 nogcymTaTb YMCHO
KOJTOCKOB B Koroce, To 3To KonnyectBo byaet ot 14 o 20 — ato
YMCrieHHoe 3Ha4YeHne BapuaHT (v).

BapuauuoHHbIN paa;

v=14 15 16 17 18 19 20

UacToTa BCTpe4daeMoCTn Kax4ou BapuaHThbl

p= 2 7 223224 8 5
CpenHee 3HadeHue npusHaka

P BCTpPeYaeTcd yalle, a Bapmaumu,
304 3Ha4YMTENbLHO oTNnYyarumecd ot Hero, —
/ \ 3Ha4YUTESIbHO pexe. JTO Ha3blBaeTCH
201 HopMaribHbIM pacripedesieHuem.
10l KpuBasi Ha rpaduke OblBaeT, Kak NpaBuIo,
g Bt CUMMETpUYHON. Bapunauyumn, kak donblune,
4 4yeM cpeaHue, Tak U MeHbLUue,

1415161718 19 20 BCTpe4varTCA OANHAKOBO 4acCTO.



MoouukayuoHHas uamMeH4Yu80CMb

Jlerko nocuntaTtb 1 cpeaHee 3Ha4YeHne gaHHOro rnpusHaka. ns atoro
Mcnonb3yT popmyny: > (vp)

M = n
rae M — cpeaHsas BenuymMHa npusHaka, B Yucnurtene cymma npousseaeHunn
BapWaHT Ha UX YacTOTy BCTpe4YyaeMoCTU, B 3HaMeHaTesfie — KONIMYeCcTBO
BapuaHT. [lna gaHHoro npusHaka cpeaHee 3HadeHue paBHo 17,13.
3HaHMe 3aKOHOMepHOCTEN MoaANdUKALIMOHHOW N3MEHYMBOCTN UMEET
bonbLoe NpakTuyeckoe 3Ha4YeHne, NOCKOSTbKY NO3BONSET NPeaBnaETb U
3apaHee nnaHuUpoBaThb CTeNEHb BblpaXXEeHHOCTU MHOMMX NPU3HAKOB
OpraHM3moB B 3aBUCMMOCTU OT YCNOBUN BHELLHEW Cpeabl.
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[loemopeHue

MogundgunkaunoHHasd
N3MEHYNBOCTb

XapaKkTepuctuka

nali e

MO>KHO JIH €€ CUMTATh
OIIPEACIICHHON
N3MEHYNBOCTBLIO?

MO>KHO JI €€ CUMTATh
PYIIIOBOU
N3MEHYNBOCTBLIO?
Bnusnue sa renorun?
Bnusaue Ha peHotun?
HacnenoBanue nogy4eHHbIX
U3MEHECHUM?

3HaYeHHUE 151 OpraHU3Ma:;
3HaYeHUE I DBOJIIOINU;




