IIpeseHTallHsI HA TEMY:
«becrnionoe u 11o0K0BOE
PasMHO>XXEHHE U UX BHABI)



Pa3sMHOXEHHE — CIIOCOOHOCTD OPIraHHU3MOB
ITPON3BOAUTE Cebe MOA0OHBIX OCOBEH TOT'O Xe
BHAA. OTa PYHKIHNA [IPHCYIIA BCEM >XXHBBIM
cyuiecTBaM. PasMHOXXeHHe HAaIIpaBACHO Ha
COXpPaHEHHE I'eHOB B IIOTOMCTBE U
IIPOAOIKEHHE POAA — TEM CaMbIM Ha
COXpaHeHNte I'eHOpOoHAA IIOIIYASIIINH, BHAA,
CEMEHNCTBA H T.XA.

Bce pa3zHoobpasme criocoO0B pa3zMHOXEHN
MO>KHO Pa3AEeANTh Ha ABA OCHOBHBIX THIIA:
becrionoe pasMHOXXEHHE U IIOAOBOE
Pa3sMHOXEHHE.



becnonoe pasamHoXxeHne — popma
PA3MHOXXEHNA, NPU KOTOPOWU OpPraHn3m
BOCMNpoun3BoanT cebsa camocTosiTenbHoO, 6e3
BCAKOro yyacTtua gpyrov ocobu. lNponcxoant
6e3 obpasoBaHus crieymarbHbIX KNETOK, Npw
9TOM 00pasyoTCcs NOEHTUYHbIE NOTOMKN.
EANHCTBEHHBIM MCTOYHUKOM FreHETUYECKOW
N3MEHYNBOCTU ABNAIOTCA CryvyanHblie MyTauun.
LinTonornyeckon ocHosown becrnosoro
pasMHOXeHna aBnaetTca MuTo3. MonekynapHou
OCHOBOM Becnonoro pasmMHoXeHus1 ABNseTCs
pennukauna [HK. becnonoe pasmHoXxeHue y
PA3NNYHbIX XXUBbIX OPraHN3MOB MOXET
NPOUCXOONTb MO-pasHOMY.



dopMbI OECIIOROTO

PAa3MHO>XEHHS:

AeneHHe CBOHNCTBEHHO
OAHOKAETOYHBLIM
OpraHu3MaM.
OcyiiecTBAIETCS IIYTEM
IIPOCTOI'O AENCHUS
KAETKH HaAaBoe. Bo Bcex
CAy4Yasax obpasyloiuecs
KAETKH IIONHOCTBIO
HACHTHYHBI HCXOAHOH.
Opranrusm crrocobeH
OEeCKOHEYHO
BOCIIPOM3BOAHUTDH CE04,
ITIOKa He IIPOHU30HUAET
CIIOHTAHHOE U3MEHEHHE
reHEeTHYECKOI'O
MaTenumana ( MVTaIIHS) .

OAHOKNEeToYHbIe BOOOPOCIH

XnamuagomoHaga Xrnopenna



IIH30TOHHSA -
MHO>XXECTBEHHOE becrionoe
Pa3sMHOXXEHHE Y
IIPOCTEHNINHX H HEKOTOPBIX
Bosopocaen. [Ipu
IIH30TOHUH SAPO
MATEPHHCKOM OCOOH, AU
IMH30HUTA, PA3AEAIETCH
IIYyTEM OBICTPO CAEAYIOIIIHX
APYT 3a APYI'OM AEeREeHUH Ha
HECKOABKO SAEP, IIOCAE Yero
BECH IIIHU30HT PACIaiaeTCsI
Ha COOTBETCTBEHHOE YHCAO
OAHOSAEPHBIX KAETOK
(meposouron). Ilocne
HECKOALKUX OECIIOABIX
IIOKOAEHUH HACTYIIaEeT
IIOROBOM IIPOIIECC.




TEEL

IloukoBaHHEe OCYILIECTBASIETCS IIYTEM 0O0pa30BaHHUA HA
MAaTEPHHCKOM OpraHH3Me IIOYKH — BBIPOCTA, U3
KOTOPOT'O pPa3BHBAETCSI HOBASI OCOOL. Y >KMBOTHBIX
IIOYKOBaHHE ObIBaeT HAPY>XHLIM H BHYTPEHHHM. Y psasa
>XHMBOTHbLIX IMOYKOBAHHEe HE JOXOAHUT A0 KOHIIA, MOROABIE
OCOOH OCTAIOTCS COEAMHEHHBIMH C MATEPHHCKHUM
OPraHH3MOM; B PE3YAbTATE BO3HHUKAIOT KONOHHH,
COCTOSIIIHE U3 MHOXecCcTBa ocobelrt. UHorasa IlouxoBauHue
MO>KHO BBI3BATh HCKYCCTBEHHO PA3AHUYHBIMH
BO3AECHCTBHAMH Ha MAaTEPHHCKHH OPraHUu3M, HAIIPHMeEDP
O>XXOTr'aMH HAH IIOpEe3aMH.



CnopoobpasoBanue
PasmHuoOXeHHe
CIIOpOOOpa30OBaHHEM
CBSI3aHO C
BO3HHUKHOBEHHEM CIIOP.
JTa dbopMa pa3sMHOXKEHHUA
Ob6BIYHA YV BOAOPOCAEH,
r'pubOB, MXOB K
IIAIIOPOTHHKOOOPA3HBIX. Y
BOAOPOCAEH U3 HEKOTOPHIX
KNETOK MOTYT
choOpMHUPOBATHECA CIIOPEI
(3oocmopsrl). Y bonee
BBICOKO OPI'aHH30BaHHBIX
PACTEHHH CIIOPEI
06pa3yroTCs B CIIOPAHTHIX




Mapaenopoead
NNAacTHHKA

AHYC Henynok

Konbueeow
KaHan

roHaga

AMmyna

TNyyeeon
KaHan

MWW eEapUTENEHBIE
Wenessl

PdparmMeHTaIIHS -
pasaeneHue ocobu Ha
HEeCKOABKO YaCTEH,
Ka>KAasI U3 KOTOPBIX
obpasyeT HOBYIO OCOOB.
dparmeHTaua
IIPOHCXOAHT,
HaIIpUMeEp, Y HUTYATBIX
BOAOPOCAEH, TAKHX KaK
CIIEPOTrHpa
dparmeHTaIua
HabAIoAaE€TCA TAKXKE Y
HEKOTOPBIX HUIIIHNX
>KHBOTHBIX, KOTOPHIE B
OTAHYME OT bonee
BBICOKOOPI'aHH30BaHHbBI
X dOpPM COXPAaHSAIOT
3HAYHTEABHYIO
CIIOCOOHOCTEH K
pereHepanmu us
OTHOCHTEABHO Cnabo
AU P epEeHITHPOBAHHBIX
KNETOK




[TlonoBoe pa3MHOXeHUe — npoLecc, B
KOTOPOM 0O6beanHAETCS reHeTu4ecKast
MHdopmMaLms OT ABYX OCODOEeW.

[Tpn nonoBoM pasMHOXEHUN 0CODKU pa3HOro
nona obpasytoT rameThbl. KeHckne ocobu
NPOU3BOAAT SANLIEKNETKU, MYXXCKNE —

criepmaTo3ounabl.
Taknm obpasom, Npu NOIOBOM Pa3MHOXEHUN

NPOUCXOAUT CMELUMBAHNE TEHOMOB [BYX
pa3HbIX 0cobdben ogHoro Bnaa. [1oToMCTBO
HeCceT HOBble reHeTu4Yeckme KomonHauuu,
YTO OTNUYAET UX OT poanTeNen n apyr ot

apyra.




O6pa3oBaHue ramMmer

OcHoBOM 00pa30BaHUA I'aMET
(raMeToreHesa) CAY>XHUT MEHO3 —
KAETOYHOE AEAECHHE C YMEHBIIECHHEM
BABOE YMCAA XPOMOCOM, BCAEACTBHE
Yyero raMeThl, B OTANYHE OT BCEX
APYTHX KNETOK OPraHHu3Ma,
ralIAOUAHEI.

PexoMbHuHaALIHI —
IepepacrapeseicHIE N'eHETHYECKOT'0

MaTepHana poAUTELREH B IIOTOMCTBE,
IIPHUBOAAIIEE K HACAEACTBEHHOH
KOMOHMHATHBHON H3MEHYHUBOCTH
>XHBBIX OPIaHU3MOB.



BHAB1 MOAOBOI'O PA3MHOMKEHHS

KOHBIOT'AIIUA -
coopMa ITIOAOBOTI'O
IIPOIIecca, IPH KOTOPOM
CAHBAETCS COAEPXKHIMOE
ABYX BHEIIIHE CXOAHBIX
6e3XI'yTHKOBBIX KNAETOK;
IIOKROBOM IIPOIIECC,
3aKAIOYAIOIITHHICSA BO
BPEMEHHOM
COEAHHEHHHU ABYX
ocobeli u oomeHe
JACTSIMH HX IAEPHOTO
armapara, a TaKxoKe
HEOOABIIIHM
KOAHYECTBOM
IIUTOIIAA3MEL.

Kousroramnusa HHQPY30pHHU



I'AMETHYECKASA KOIIYAAIIAA —
COE€AHHEHHE ITIONOBBIX DAEMEHTOB,
ITPEACTABASIIOIINX COOOH OAHOSAECPHEBIE
CaMOCTOATEAbHBIE I'AMETHI, KaXKAAT U3
KOTOPBIX MOXXET OBITh IIOABM>XHON HAH
HEIIOABIKHOM. KOITyAAITHS IPOHUCXOAUT
TOABKO MEXAY MY>XCKHMHU
(MHEKpOraMeThl) ¥ XKEHCKUMH
(MakporaMeTsI) IIOAOBBIMHU KAETKaAMH
>KHBOTHBIX, '€ MEHO3 IIPEAIIECTBYET
obpa30BaHHIO raMeT (raMeTHYeCcKas
PEAYKIIHSA) B BCE KAETKH Tena, KpoMe
3pPEeAbIX [IONOBBIX, AUIIAOUAHEBI. Nanee
TaKas 0COBbh pa3sMHOXXAETCS AENACHHEM.



AHunsoramua — popma
NosI0BOro npowecca, npu
KOTOPOM CriMBatoTCs ABe
pasHble MOPdOSIornMyeckmn (no
doopme) rameThbl. [pu
aHNn3orammn rameTbl
pasgensoTcsa Ha My>XCKMe r
XXEeHCKMe n obnagatoT pasHbiM
TUNOM CnapuBaHus

TepMUH «aHn3oramma»
0ObI4YHO NPUMEHSAIOT TOMbLKO
MO OTHOLLEHUIO K pacTEHUSM W
NPOCTENLLUM, XOTA N Y
MHOTOKNETOYHbIX XXUBOTHbIX
NonoBOW Npouecc nHorga
npoTtekaeT B popme
aHNn3oramumu.



H3oramus — IIpHUMHUTHBHAA opMa IIOAOBOI'O IIPOIIECCa,
IIPH KOTOPOM CAHBAIOTCS ABE OAMHAKOBBIE
MOP(POROTHYECKH H II0 BEANYHHE raMeTsl. XapaKTepHa AAA
PABHOXI'YTHKOBBIX 3€AEHBIX BOAOPOCAEH H XHTPHUAUEBBIX
I'pHuoOOB.

ITpu m30raMuu raMeThl He Pa3iensIOTCSI Ha MY>KCKHE U
XeHcKue. [IpH onIAoA0TBOPEHUN ABE I'aMEThI PA3AHYHOI'O
THUIIA CIIAPHBAHUSI CAUBAIOTCS, 0Opa3ys 3UTOTY.

OsBoramusa (Ooramusa) - THII IIOAOBOTI'O IIPOIlecca, IIPH
KOTOPOM B XOA€E OILAOAOTBOPEHMS CAUBAIOTCH, 00pa3ys
3UT'OTY, PE€3KO PasAUYHBIE IIO pasMepy, popme u
IIOBEACHUIO IIONOBRIE KAETKH — l'aMeThl. 2KeHcKas rameTa
— AnnekneTka — KpyIIHasa, HEIIOABHXKHAA, 6€3 >XI'yTHKOB.
My>kcKass — 3HAQUHTEABHO MEAbYe, OObIYHO ITIOABHXKHA
(MMeeT OAMH UAN HECKOABKO XXI'YTHKOB M Ha3bIBAETCS
CoepmMaTo30uAOM, peXXe — 6Ee3>XI'yTHKOBASI, HAIIPHMED
CIIepMalliH ¥ HEKOTOPBIX HUIIINX PACTEHUH, CIIEPMHUH Y
MHOT'HMX 'OLOCEMEHHBIX B BCEX ITOKPBITOCEMEHHBIX).
CBOMNCTBEHHA BCEM MHOI'OKAETOYHBLIM XXHBOTHBIM, MHOI'HM
HHU3MIINM H BCEM BBICHIHM PACTEHHUSIM.




IlapTeHnorenes

IITapTeHOreHE3 — TaK Ha3bIBaeMoOe
«LEeBCTBEHHOE Pa3sMHOXEHHE), OAHA U3
dOopPM IIOROBOI'O PA3MHOXXEHUSI OPraHU3MOB,
IIPHU KOTOPOH XXEHCKHE IIONOBBIE KAETKH
(AHLIEKAETKH) PAa3BHBAIOTCS BO B3POCABIN
OpraHusm 6e3 OIAOAOTBOPEHHI. XOTH
[IapTEHOTIeHETHYECKOE PA3SMHOXXEHHE HE
IpeAyCMAaTPHUBAET CAUIHHS MY>XXCKHX U
>KeHCKHX I'aMeT, IapTeHOI'eHe3 BCe PaBHO
CUYHUTAETCSA [IOAOBBIM Pa3sMHOXEHHEM, TaK
KaK OPraHH3M Pa3BHBAETCA U3 [IONOBOH
KneTKH. CUHTaeTCs, 4YTO IIapTEeHOreHe3
BO3HHUK B IIPOIIECCE DBOAIOIIHNY OPTaHU3MOB Y
Pa3AeAbHOIIOABIX hOPM.



KAACCH(PHUKALHS
IIapTEHOI'€HETHUYECKOI'O PA3MHOXEHHS:

Ilo cnocoby pazmHodcenus:
EcTecTBEeHHBII — HOPMAJIBHBIA CLIOCOO PA3MHOXKEHUST HEKOTOPBIX
OPraHU3MOB B IIPUPOJIE.
M CKyCCTBEHHBINM — BBI3BIBAETCS SKCIIEPUMEHTAIILHO JE€MCTBUEM PA3HBIX
pa3IpAKNUTEIIEW HA HEOTIJIOAOTBOPEHHYIO AUIIEKIIETKY, B HOPME
HY>XKJAIOIIYOCS B OIUIOJIOTBOPEHUU.

Ilo nonnome npomexanusi:
PyaumMeHTapHbIN (3a4aTOYHBIN ) — HEOILJIOAOTBOPEHHBIC SIMIICKICTKH
HAYUHAIOT JICJIEHUE, OHAKO 3apOJIBIIICBOE PA3BUTHE ITPEKPAIIACTCS HA
pPaHHUX CTaausIX. BMecTe ¢ TeM B HEKOTOPBIX CIIy4Yasix BO3MOXKHO U
POAOJDKEHUE PA3BUTHS 1O KOHEUHBIX CTaAUHN (aKIUACHTAIbHBIA WIIN
CJIyYalHbIA APTEHOTEHE3).
[TonHbBIA — pa3BUTHE SUIEKICTKA NIPUBOAUT K (DOPMUPOBAHUIO B3POCION
0Cco0HU. ITa Pa3HOBUIHOCTh APTEHOICHE3a HAOIIOIAETCS BO BCEX THITAX
0€CMO3BOHOYHBIX U Y HEKOTOPBIX ITO3BOHOYHBIX



Ilo HaAHYHIO MEHO03a B UHKAE PAa3BHTHS:
AMenoTHYEeCKHH — PAa3BHBAIOLINECS THIIEKACTKH HE
IIPOAEABIBAIOT MEHO3a 1 OCTAIOTCS AUIIAOUAHBIMU
MeHnoTHYEeCKHH — SHIIEKAETKH ITPOAEABIBAIOT MEHO03 (IIPpH
9TOM OHHU CTAHOBSATCS I'allAOUAHBIMI). HOBBIN OpraHusm
Pa3sBHUBAETCS U3 I'alIAONMAHOM AHUIIEKACTKH, HAH SHIIEKAETKA
TE€M HAH HHBIM CIIOCOOOM BOCCTAaHABAHMBAET AUIIAOUAHOCTD
(HanmpuMep, IYyTEM SHAOMHUTO3a UAN CAUSHHUSA C HOAIPHEIM

TEABLIIEM)

Ilo HaAHYHIO APYTHX POPM PA3ZMHOXXEHHS B IIHKAEe Pa3BHTHS
O6nuraTHeIN — KOT'Ad OH IBASIETCS €AHHCTBEHHBIM CIIOCOOOM
Pa3sMHOXEHHUS
ITuKAMYeCKUH — IIAPTEHOTr'eHe3 3aKOHOMEPHO YEePEAYETCS C
APYTUMHE CIIOCO6aMHU Pa3HOXKEHHS B )KU3HEHHOM
PaKyABTATHBHBIN — BCTPEYAIOIIIHNCS B BUAE HCKAIOUCHHUS
MM 3alIaCHOI'O CIIocoba pasMHOXXEHHUS Y POopM, B HOpMeE
ABYIIOABIX.

B 3aBHCHMOCTH OT 11014 OPraHH3Ma:
['mHOTreHe3 — IMapTEHOI'eHEe3 CAMOK
AHAporeHes — IapTeHOI'€eHEe3 CaMIIOB



