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IameH4Yu80oCcmnb

[eHeTMKa n3yyaeT He TONbKO HacneaCTBEHHOCTb, HO U M3MEHYMBOCTb
OPraHu3MoB. /3MeH4YUB80CMbH0 Ha3bIBAKOT CMOCOOHOCTL XKMBbIX OPraHN3MOB
npnobpeTaTb HOBLIE NMPU3HaKM 1 cBOMCTBA. brniarogaps nameH4nMBoCTy,
OpraHu3Mbl MOTyT NPUCNOCcabnMBaTbCs K U3MEHSAIOLLMMCS YCITOBUSAM cpedbl

obunTaHus.

Pasnunyatot gBa Tuna naMeH4YnBOCTU:

HacnedcmeeHHas, nnn eeHomurnuyeckas,
uHOusudyaribHasi, HeoripeoerieHHass —
N3MEHEHUS NPMU3HAKOB OpraHM3ma,
00ycnoBneHHblE UBMEHEHNEM FEHOTUNA;
OHa OblIBaET:
KombuHamueHOU — BO3HUKAKOLLEN B
pesynbraTte NnepekoMmobnHaumm XpomMocom B
npoLecce NofioBOro PasmMHOXEHUS U
y4acTKOB XpOMOCOM B npouecce
KPOCCUHIoBepa;
MymauyuoHHOU — BO3HUKaIOLLEN B
pesynbrate BHE3ANHOro N3MEHeHUs
COCTOSAHUSI TEHOB;

HeHnacrnieOcmeeHHasi, nnn
eHomuriudyeckasi, —
N3MEHYMBOCTb, MPU KOTOPOU
N3MEHEHUNN reHoTMNa He
npoucxogut. Ee Takxke
Ha3bIBalOT 2pyrnosou,
oripederieHHoU,
MOOUUKaUUOHHOU.




3ameH4Yusocmam

N3meHUYnBOCTL
NeHoTUNKM4YecKasn HereHoTunun4yeckas
(HacnepncTBeHHasn) (MmoaudmukaumoHHasn)
ApantuBHble | HeapanTtus-
KombuHa- MyTauu- moaundu- Hble MOaM-
TUBHasA OHHas KaLmMm cbuKaumm

Buabl namenuymBocTu. N'eHeTuyeckasa knaccudoukayms.




IameH4Yu80oCcmnb

N3ameH4YnBOoCTb

deHoTuNnYeckas

MoaudukaunmoHHas

BeHLloedeog

KBHHOE3)

Bexoanhncpedios |

Bexoanhniouode

[[eHOTUNNYecKkasn

KombuHaTtuBHas

s N

Lawel nhadiog noHnenAuo alelquicad g

Z feedeHe g Tniewodx
BUHamKoxoed oJoHUehALD alelquicad g

INOOOWOdX XIGHRUJOLIOWOJISH
BUHaMKoXoed oJoHuenALD alelquicad g

MyTaunoHHas

2N

edagolHmnoo0dy alelquicad g

80WOHaJ BMHaHaWEWN aLtelquiead g

Wooowodx BUHaHawWeN altelquicad g

ga0HaJ BMHOHaWEM alelquiead g




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

MogundomnkaunoHHasi, reHoTun
HE N3MEHSAETCH.

[OpHOCTaeBbIN KPOUK Npu
NOBbILLEHHON TemMneparype
ocTaeTtca benbiMm.
N3meH4YnBOCTL?

MogundomnkaunoHHasi, reHoTun
HEe U3MEHSAETCS.

NOBbILLEHHAs
Temneparypa



IameH4Yu80oCcmnb

CpaBHeHue Mmogudukaumm n mytauum

Mpu3Hak

OnpepeneHue

CyTb aABneHusa

YacTtoTa nosasneHus

HanpaBﬂeHHOCTb

3HayeHune

MoryT nu
HacnenoBaTbCs

Moaudukauumn

KOHerTHbIe N3MEHEHUNA

NMnPEpn3Haka, BO3HUKLLIUE 1Mo

BNUsHMEM PakTOpOB
BHelUHen cpeabl

Mpsimoe nameHeHne
npusHaka

Bo3HuMKaloT MaccoBo

XapaktepusyrTca
HanpaBnNeHHOCTbIO

lNonesHbl, umeroT
npucnocobuTenbHoe
3Ha4YeHne

He HacnenytoTcs

MyTauuu

Cny4anHo BO3HUKLUNE
CTUXUMHbIE U3MEHEHUA
reHoTuna

N3meHeHune reHa
NN XPOMOCOMBI

EAnHUYHBI

HocAat HeHanpaBneHHbIN
Xapaktep

MoryT 6bITb
BpeOHbIMU, NOSfIe3HbIMU,
HeUTpanbHbIMU

Hacnenytotca



MoouukayuoHHas uamMeH4Yu8oCmMb

BonbLyto posib B GopMUpPOBaHUN MPU3HAKOB
F A OpraHM3MoOB UrpaeT cpega ero oouTaHus.

: Kaxxabi opraHM3m pas3BuBaeTcd U obUTaeT B
ornpenerieHHon cpeae, ucnblTbiBas Ha cebe
aencTeme ee pakTopoB, CNOCODHbIX
N3MEHATbL MOpPdoosiornyeckme u
domnamonornyeckmne cBoOMCTBa OpPraHM3mMosB, T.
e. ux dpeHortun.

Knaccuyeckum npnmepom N3MeH4YnBOCTH
NpM3HaKoB Nnog AencTenemM paktopos
BHELLHEW cpebl ABMAETCA Pa3HONMCTHOCTb
y CTpenonucra: rnorpyeHHole B BO4Y JINCTbS
UMEIOT NIEHTOBUOHYIO POpPMY, NNUCTbA,
nrasaroLLMe Ha NoOBEPXHOCTN BOAbI, —
OKPYIMyto, a Haxoaduwmecs B BO34YyLLUHOMN
cpene, — cTpenosuaHblie. Ecnu xe Bce
pacTeHne oKasbiBaeTCs NOSIHOCTbLIO
NOrpy’>XeHHbLIM B BOAY, €ro NIMCTbA TOMbKO
NeHToBUAHbIE.




MoouukayuoHHas uamMeH4Yu8oCmMb

[Too oencrTemem ynbeTpadoUoneToBbIX Nyyen y
nogen (ecnv oHU He anbObUHOCHI) BO3HUKAET
3arap B peaysistate HakonfeHus B Koxe
MenaHuHa, Npu4eM y pasHbIx nogemn
MHTEHCUBHOCTb OKPAaCKM KOXW pasnuyHa.

Takum obpasom, uaMmeHeHus psaa
NPWU3HaKOB OpPraHM3MOB BbI3bIBAETCH
oencTememM oakTopoB BHELLUHEW Cpeabl.
[Mpnyem 3TN N3MEeHeHUa He HacrneayrTCS.
Tak, ecnu Nosy4YnTb NOTOMCTBO OT TPUTOHOB,
BblpalleHHbIX HA TEMHOM FpyHTe, U
NOMECTUTb UX Ha CBETMNbIN, TO BCE OHWN ByayT
NMETb CBETIYH OKPAaCKy, a He TEMHYI0, KaK
nx pogmutenn. To ecTb, AaHHbIV BMA
N3MEHYMBOCTU HE 3aTparmBaeT reHoTun um
NO3TOMY He nepenaeTcs NoToMKam.
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CocHa, pacTyuias Ha noSepeMbe OTNUYaeTCA BHELWHE OT COCHbI
Bbipocwull Ha nyay




MoouukayuoHHas uamMeH4Yu8oCmMb

I3aMeHUYMBOCTb OpraHM3MoB, BO3HMKaOLLAA Noa
F A BNMMAHWEM (PAKTOPOB BHELLUHEW cpeabl U He

: 3aTtparmearoLlaqa reHoTuna, HasblBaeTcd
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 OKPacCKy, eCrin Xe
BHOBb BbICTaBUTb Ha CBET — BCE ONSATb CTaHyT
3eneHbIMW.

MoandoukaunoHHaa N3MEHYNBOCTL ABIAETCS
ornpeodesrieHHoU, TO eCTb BCerga COOTBETCTBYET
doakTopam, KOTopble €€ Bbi3blBatoT. Tak,
yrneTpadmoneToBble Ny4n UBMEHAIKOT OKPACKY KOXMU
yerioBeka, ycuneHHble ou3nyeckne Harpyskum
BIMUAIOT Ha CTeNEHb Pa3BUTUA MbILLILL.




MoouukayuoHHas uamMeH4Yu8oCmMb

HeaganTtuBHble Moanukaumn: Mopgho3sl 1 gpeHOoKornuu.

Mopd0o3bl — HeHacneaCTBEHHbIE U3BMEHEHUS, BbI3BaHHbIE
9KCTpeMarbHbIMU NN HEODObIYHBIMUK dbakTopamu cpeabl
(peHreHoMopd03bl, XeMOMOPd03bl), UAMEHSIIOLLME COMATUYECKNE KITETKM.
Mopdo3bl paccMaTpmBaloT Kak «ypoAcTBa», KOTOpble HeHacneayTcsa N He
HOCAT aganTUBHOMO Xxapaktepa. Hanpumep, npu obny4YeHnn NMYmMHOK
Apo30cunbl Nony4arT MMaro ¢ Bbipe3kamMu B pasnnYHbIX YacTsaX Kpbina,
KOTOpble ABMSATCA CNeACcTBMEM r’MOenn YacTu KNeTOK MMarnHarnbHbIX
[IVICKOB Kpblfia BCNeacTBUN obny4eHus.

deHokoNun — HeHacneacTBEHHbIE U3MEHEHUSA, CXOAHbIE C M3BECTHbIMU
MyTaunsamm. PeHoKonnn ABNAKTCA pe3ynsTatoM AENCTBUS PU3NYECKUX U
XUMWYECKUX areHTOB Ha reHETUYECKU HOPMarbHbIN opraHnam. Hanpumep,
Npn NCNONb30BaHNN Masiu0oMuda YacTo PoXaganucb AeTN ¢ eKoOMeNnen
— YKOPOYEHHbIMU NTACTOBUAHLIMWU PyKaMu, KOTOPYH MOTYyT Bbl3BaTb U
MyTaHTHbIE annenu.



MoouukayuoHHas uamMeH4Yu8oCmMb

HecmoTpsa Ha TO, 4YTO nNoA BIIMAHUEM YCIOBUI
g BHELLUHEN cpeabl MPU3HaKu MOryT M3MeHATbCS,
- 9Ta U3MEHYMBOCTb He becnpenencHa. Tak, Ha
noJsie nuweHnLbl MOXXHO ODHaPYXUTb pacTeHUS C
KPpyrnHbIMKU Konocbsimu (20 cm 1 boree) n 04YeHb
Menkumu (3-4 cm). 3To oObACHAETCA TEM, YTO
reHOTUN onpenenseT onpeaesieHHble rpaHnLbl, B
npeaesrnax KoTopbiX MOXET MPonucxXoamTb
N3MEeHEHNE Npu3HakKka.

CTeneHb BapbMpOBaHMA NMpuaHaka, unv npegensl
MOANPUKaALNOHHON N3MEHYNBOCTU, Ha3bIBaKOT
HOPMOU peakuuu.

NOBbILLIEHHAs
Temneparypa
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MoouukayuoHHas uamMeH4Yu8oCmMb

Kak npaBuno, Kkosiu4ecmeeHHkIe rnpu3HaKku
(BbICOTa pacTeHUNn, YpPOXKanHOCTb, pa3mMep
NINCTbEB, YOOMHOCTb KOPOB, ANLEHOCKOCTL KYP)
NMeLoT Dosiee LWMPOKYH HOPMY peakumun, To eCTb
MOryT N3MEHATLCA B LUMPOKUX Npeaenax, Hexenu
KadyecmeeHHble rpu3Haku (LUBET LWEPCTH,
XMPHOCTbL MOJIOKa, CTPOEHME LBETKa, rpynna
KPOBMW).

3HaHWEe HOPMbI peakuum nmeet dornblLuoe
3Ha4YeHMe Onsd nPakTUKU CeNbCKOro Xo3smcTaa

Takum obpasom, moandukaumoHHas
N3MEHYMBOCTb XapaKkTepun3yeTca crieayoLwmnmm
OCHOBHbIMW CBOWUCTBaMM:

1. HeHacnegyemocTs;

2. [pynnoBoun xapaktep N3MeHeHuu;

3. CooTBETCTBUE U3MEHEHUI OENUCTBUIO hakTopa
cpeapbl.




MoouukayuoHHas uamMeH4Yu8oCmMb

AR [1na oueHKn cteneHn BblIpaXXeHHOCTU n3y4HaemMmoro
: Npu3HaKa UCnosib3yT NOHATHE:

OKCIIPECCUBHOCTbL — cmeneHb

gpeHomunuU4ecKoz20 rnposierieHUs1 2eHa.

OTOT NoKasartesib 3aBMCUT OT B3aUMOLEUCTBUS
reHa c gpyrumm reHamu, unum oT BO34eUCTBUS
BHELLUHMX YCNOBUN.

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 ¢eHomuUrnu4ecKo2o rposierieHuUs
rnpusHaka y ocobel ¢ 00OUHaKo8bIM 2eHOMUNom
rno amomy 2eHy. NeHeTpaHTHOCTb BPOXOEHHOIO
BbiBMXa 6eapa coctaBnset, Hanpumep, 20%, y
caxapHoro guateta — 65%.




MoouukayuoHHas uamMeH4Yu8oCmMb
CTtatuctnyeckme 3akOHOMepPHOCTU MOoANUKALIMOHHOW N3MEHYMNBOCTMN.

MoandukaunoHHass USMEHYNBOCTb MHOTMX NPU3HAKOB pacTeHUMN,
XXMBOTHbIX N YerioBeka NnogvynHseTcs obLmmMm 3aKOHOMEPHOCTAM. ITH
3aKOHOMEPHOCTM BbISBIIAITCA HA OCHOBaHUM aHanu3a rnposiBlieHUs
npusHaka y rpynnel ocoben (n). CteneHb BblpaXXe€HHOCTU N3y4aemMoro
NpuU3HaKka y 4neHoB BbIDOPOYHOM COBOKYMNMHOCTM pasnuyHa.

Kaxxgoe KOHKpeTHOe 3HavyeHue n3y4yaemMoro npusHaka HasbiBatoT
gapuaHmou n 0b603Ha4vatoT ByKBOU V.

[Tpn N3y4yeHUn N3MeH4YNBOCTU NpU3HaKa B BbIDOPOYHOW COBOKYMHOCTM
coCcTaBnsaeTca gapuayUuoHHbIU ps0, B KOTOPOM 0cobu pacnonaratTcs no
BO3pacTaHu1IO nokasatens n3yyaemoro npusHaka.
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MoouukayuoHHas uamMeH4Yu8oCmMb

Ha ocHoBaHMK BapunauMoOHHOro paaa CTPoOUTCA sapuayuoHHas Kpusas —
rpadpuyeckoe oTobpakeHne HYaCcToTbl BCTPEYAEMOCTN KaXXaoW BapUaHThI
Hacmoma ecmpedaemocmu oTAeNbHbIX BapnaHT 0603HavaeTcst bykBou p.
Hanpumep, ecnu B3aTtb 100 KOnockeB NweHnubl (N) 1 nogcymTaTb YMUCHO
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

YacToTa 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 uamMeH4Yu8oCmMb

Jlerko nocuntaTtb 1 cpeaHee 3Ha4YeHne gaHHOro rnpusHaka. ns atoro
NCNonb3yT popmyny: > (vp)

M = n
rae M — cpeaHsas BenuymMHa npusHaka, B Yucnurtene cymma npousseaeHunn
BapWaHT Ha UX YacTOTy BCTpeYyaeMoCTU, B 3HaMeHaTesfie — KONIMYeCcTBO
BapuaHT. [lna gaHHoro npusHaka cpeaHee 3HadeHue paBHo 17,13.
3HaHMe 3aKOHOMepHOCTEN MoaANUKALIMOHHOW N3MEHUYMBOCTN UMEET
bonbLoe NpakTUyeckoe 3Ha4YeHne, NOCKOSTbKY NO3BONSET NPeaBnaETb U
3apaHee nnaHMUpoBaThb CTeNEHb BblPpaXXEeHHOCTU MHOMMX NPU3HAaKOB
OpraHM3moB B 3aBUCMMOCTU OT YCNOBUN BHELLHEW Cpeabl.
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[loemopeHue

MoawndukaumnoHHas
N3MEH4YNBOCTb

XapaKkTepuctuka

nali

MOXHO JIM €€ CUUTATh
OIIPEACIIEHHOM
U3MEHYHUBOCTHIO?

MO>XHO JIM €€ CUUTATh
IPYIIIOBOU
U3MEHUYHUBOCTHIO?
Bnusuue Ha reHorun?
Bnusgnue Ha penorun?
HacnenoBanve moay4yeHHbBIX
U3MEHCHUI?

3HAYCHUE 11 OPTaHU3Ma;
3HaYeHHUE /I PBOJIIOIUN:




