Menos

TTouemy y Hac ecTb mama U nana?



B 4yeM 3HaYeHMe mpouecca 00bIYHOIO
KJIETOYHOIO JeJIeHUs1 = MUTO3a?

Knetok ctaHoBuTCcA dbonbue. Mpu aTom BCe
oOpa3yroLmnecs KneTku 2eHemu4yecku OOHOPOOHbI!

OOHOKNeToYHble OpraHu3mMbl pa3MHOXalOTCA
nocpeaAcTBOM MUTO3a

MHoOrokneTo4yHble OpraHu3mMbl pa3BMBalOTCA U3
3u20mbl UMEHHO brnarogaps MUTO3y

PereHepauusa u 3axkuBneHue paH NnponcxoauT 3acuyeT
MUTO3a



YTo 3HAYUT «eenemuuecku 0OHOPOOHBIN ?

[onycTum, B MaTepPUHCKOM KIleTKe
HaxoOUTCA XPOMOCOMbI

B S-nepuoge nHtepdasbl aTu
XpPOMOCOMbI yaBaunBatoTcs. VX octaeTtcs
, IPOCTO Tenepb Kakaas COCTOUT U3

OBYX XxpoMamuod

B xooe muto3a xpomatapbl
pPacxoaAaTca K pas3HbiM Mositocam
Aensilencst KneTkn u B KOHEYHOM
cyeTe CTaHOBATCHA XpoMocomMamu
OOYEPHUX KIETOK. B kaxgown knetke
no ‘!




B meuo3e Bce HECKOIBKO MO=IPYTOMYaa

B pe3ynbrate menosa obpasyroTcs
2eHemMuUYeCKU pa3HOPOOHbIE KIETKN

Konn4yecTtBo 2eHeEMUYECKO20 Mamepuarsa
B Ka)XOOWN OOYEPHEN KNeTKe
yMeHbWaemcs 8080¢€!

[leneHne He ogHO — a gBa nogpsaa!!

A Bcero Kkrietok obpasyetca 4 (vemsbipe)!l!



Hauunaercsa Bce IIPAKTHYCCKHN TAK 7KCas

.

-

EcTb knetka. B Heun Te e 4 XpOMOCOMbI..

B S-nepuoae oHu Tak e yaBamBatoTca U
TOXE Tenepb COCTOAT U3 ABYX XpOMaTua..

HO!



B npodaze nepBoro neneHus Meio3a yaBOSHHbIE XPOMOCOMBI COOMPAIOTCS 10
mapaM. DTOT IPOIECC HA3BIBAETCS KOHBHOCAUUC s

Ho namapuukoB oHu ceOe uIlyT He a0bl Kaky a o [OMOJIOT' MY



Y10 Takoe roMoJIorus?

AT TAGATCACTCGCTATAICG
AT TAGATCIECTCGCTAT G

I'Iepep, BaMi ABE Ha I'IepBbIIZ B3rn4ag noxoxume nocrieaoBaTtesibHOCTU
HYKINeoTnaoB

Ecnn nocMoTpeTb BHMMATENbHEE, MOXXHO YBUAETL, YTO OHU
pasnuyarTca mMexay cobou

BoT Takme noxoxume, HO BCe e HECKONbKO pa3sfindHble CTPYKTYpSI
Ha3biBatoTca 2cOMOJI0O2UYHbIMU




Hrak, niepBoe JIeICHUE MEN03Aax

[OMOnorn4yHble XPOMOCOMbI HaxogAqaTt apyr
apyra n COegunHATCA

OTO NpoucxoauT B rpoghase

B memacghbase aTu napbl BbICTpanBaloTCs B
aKBaTOpPE KNETKU

B anaghase k nontocam KNeTkn pacxogsarca He xpomatuabl, a
c2OMOJ10cU4Hble XPOMOCOMbI!

Taknum obpasom B
O0YEPHUX KNneTKax
XpPOMOCOM
(reHeTn4ecKoro
mMarepuana)
CTaHOBMUTCS B ABa
pasa MeHblLue!




[Ipr 3TOM XpOMOCOMBI PACXOIATCS HE3ABUCUMOy TO €CTh BO3MOKHBI BAPUAHTHI:




Bo émopom denenuu Meiio3a K Mmoitocam KIETKU B aHagase OTXOIST XPOMAMuUObl,

N3 KOTOPBIX COCTOAT XPOMOCOMblas

]
N N
FHE FETE

Tak u NnoJTy4aroTCA YeTblpe KINETKN, Y KOTOPbIX B AiBa pa3a MEHbLUE
reHETUHECKOro martepuaria, n KotTopble apyr ot gpyra otyin4aroTCA




Ho, k coxanenuto, Bce He Tak mpocTos((

J1€710 B TOMy YTOuas

B niepBoii npodaze MEH03auas

Bo BPpCMsiA KOHBIOT'AIUKM TI'OMOJOI'MYHBIX XPOMOCOMass

MoryT 00pa30BBIBaTbCS XUA3Mblans

N npouCXOaUTbaus

KPOCCHHI'OBEP!



Kpoccuneogep — 3170 00OMEH y4acTKaMH MEXYy TOMOJOTUYHBIMUA XPOMOCOMaMU

Tak BbIrMAaAT
Xxuasmbl

A 31O —
pes3ynerar
KPOCCUHIroBepa




Takum 00pa3oM, MPOAYKTHI ME€03a MOTYT BBIDJISIAETh HAIIPUMED TaKs:

YeThIpe KIIETKH C Pa3HBIM HA0OpPOM I'€HETHYECKOIO
Marepuaal



A
CYTH=TO
rne?!



3aueM OopraHu3MaM 2aniouoHvle KIETKU?

[nsa Toro, 4ToGbLI MOTMO NPOUCXOAUTL 0r/1000MEOPEHUE

[lerno B ToMm, 4TO npun CIMAHNN OBYX eaMemn.

Alueknemku.. ‘\/_\
o n criepmamo3souoda

Ob6pasyetcsa 3u2oma, B KOTOPOU
BOCCTaHaBnmBaeTcs Ourn/ioudHoCmMb



Takum 00pa3zom, 3HAYCHHUE MEMO3as

*Obpa3oBaHmMe rannongHbIX KINeToKk — raMmeT

*OcyLlecTBiEHNE NOMOBOro npoLecca

*YBernnyeHme reHeTu4eCckon
HeoaHOPOAHOCTU (KOMbuHamueHas
U3MeH4Yu8oCMb)



