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Cnopbme, owubaumechs,
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YTO Bbl 3HAETE O AENEHUN KNEeTKN?

YTO TAKOE KITETOYHbLIN LIEHTP?

yTo Takoe [HK?

4YTO Takoe peaynnmkayma?

4YTO Takoe XPOMOCOMbI?
4YTO Takoe AMnNnounaHbI HAbop XPoOMoCcoM?

4YTO Takoe ranfonaHbIn Habop xpomocom?
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. nepwvopa cyLlecTBoBaHus ‘Q
~/ KIETKM OT MOMEHTa e€e N e —1
l// ob6pasoBaHNsA NyTem E— “
_o® [ENeHNs MaTepUHCKON 4 s
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MHTEPCDA3A-nep|/|on NOArOTOBKW KIMETKU K
OEeneHnto, OHa BKMNOYaeT crieayrlme nepunoasbl:

e [IpecuHteTnyeckmun nepuop (G1) - cuHtes PHK, y
doopmupoBaHue pnbocom, cuHTes ATP, bernkos,
doopmnpoBaHne ogHOMeMOpPaHHbIX OpraHoONaoB. ¢

¥ » CuHTeTM4Yecknu nepmop (S) - yasoeHue OHK &
P (XpOMOCOMBI COCTOAT U3 2-X XpomaTni), CUHTE3 6ernkos. /

7 ¢ lNocTtcuHTteTnyeckun nepuop (G2) - cuHtes ATO, ‘
/ yOBOeHMe Macchbl uMTonnasmel, yBenmyeHme obbema
7 aapa.
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MMpoueccel, npoucxodsawue Ha cmaduu MMPO®A3bLI: (b

*CIMpann3aums XpoMocoM (yKopaumsarotcsl), |

. e gpnepHas obonoyka n aapbILKO pacnagatoTcy,
 LeHTpuonu

. Vv *pacxogaTcsd K nomntocam n dopmMmpyeTcs BEPETEHO =
w ,EI,eJ'IeHI/IFI axpOMaTHHOBOE BEpEeTeHo y o 'g
;

yeHTpuonb
Y

ZPOMOCOMbB




[lpouecchl, npoucxoosauwue Ha cmaouu METAQASA:

XPOMOCOMbI BbICTPanBakOTCA B MNMNIIOCKOCTU 3KBATOPA
- KJIMETKN, COCTOAT U3 ABYX CECTPUHCKUX XpOMaTna,

: / COE€AUNHEHHbIX LLEHTPOMEPOUN (MEPETHKKON).
w ueHTpoMepa CeCTPUHCKHNEe XpOMaTHUabl

dXpOMaTHHOBO®E x

eepe 1uff
3\

LeHTpHUOonb




Mneyu
¥POMOCOMBI

Monekyna JHK




* [Mpoueccsl, npoucxodauwue Ha cmaduu AHADAS3A:

LIEeHTPOMepbl AENATCHA, CECTPUHCKME XPOMaTUAbI BCEX
/ XpOMOCOM O[JHOBPEMEHHO OTAENSATCA APYr OT Apyra u
pacxoasaTcs K MPOTUBOMONIOXKHbLIM MOJSIOCaM KIETKM.

N’ CeCcTPUHCKHME XpPOMaTHAL
!

LeHTpHoib

dXpOMaTHHOBO®E
BEpEeTeHo




& hbopmupyeTcsi obonouka HOBbIX siAep(3aBepLuaeTcs
KapUOKUHE3);
*  [1eCnUpanm3ytoTcs XPOMOCOMbI 1 BOCCTaHaBNNBAETCH
W  AApPbILLKO;
s MPOUCXOOUT pasgeneHune KNeTku Ha ABe JodepHue
'y" (LUMTOKMHES).
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AouyepHue aapa
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XPOMOCOMH

\RﬂepHaﬂ obonouka
AOUYEepHHe KIeTKH




MwuTto3 obecne4ynBaeTt
paBHOMEPHOE pacnpenenexHme

- HacneacTBeHHOro marepuana
MeXay AOYEPHUMU KIEeTKaMu.
MuTO3 nMeeT yHnBepcanbHbIU
XapakTep - OH NpoTeKkaeT
OOWHAKOBO Yy BCEX BUAOOB,
[ KNeTKM KOTOpbIX UMEIOT SAPO.

’// YBenn4yeHune ymcna KneTok B
' opraHm3me — oauH 13
MexXaHU3MOB pocCTa.

Hurepdasa
(XPOMOCOMBI
VBANE; u(nuv)

Miuroz
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¥€ ob6pa3yemcsi eepemeHO OeJsieHUs;
- 10po desrumcsi nepemsi>XKkou;
- yacmo obpa3yromcsi MHO20s10epPHbIe KIl1emkKu




dakaH4YMBaloOLWMX pa3BuUTHe, N
_MaTtonorn4yeckux rnpoLeccos,
Vl;socnanel-me, 3rl0Ka4eCTBEeHHbIN POCT %
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Pakoeasi kKnemka
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