Teva: «Meuosz»

3agayu:

[laTb xapakTepucTuky nepsomMy 1 BTOPOMY AeNeHUsIM
Meno3a, 3Ha4eHun Menosa.

Ilumenos A.B.



Tunsl menosa

PasnuyatloT Tpu Tuna Menosa:

- 3uzomuyecKull, N HavarnbHbIN, Npu
KOTOPOM B pesyfibTaTe CIUAHUS
rannounaHblx criop obpasyercsa
AVNNouaHas 3urota, KoTopas cpasy
BCTYNaeT B MENO3;

- Croposoll, NN NPOMEXYTOYHbIN, Koraa B
pesyrbTate Menosa obpasytoTcsa MUKPO-
N Makpocrnops! (BbiCLUXE pacTeHUs);

- 2aMemuyYeCcKuUll, N1 KOHEYHbIN, B
pesyrnbTaTe KOToporo obpasytoTcA
raMmeTbl (Y XXMBOTHBbIX, YelioBekKa).
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MpoMexXyTOuHbIi TUN Meito3a

FameTuyeckuin TUN menoza
[AunnouaHas cragus

. lannoupHas cragus




[lepeoe OeneHue melio3a (pedyKUUOHHOE)
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Metio3 — amo ocobbit 8ud oerneHusi
KI1emku, ripu Komopom 4YUcC/10 XpOMOCOM 8
O0OYepHUX Kriemkax cmaHo8umcs
2arsiouoHbIM. ITO Heobxoanmo ans
COXpaHEHUA NOCTOSAHCTBA YMca XpOMOCOM
NPV NOSIOBOM PasMHOXEHUN.

[Ona npumepa paccMoTpmM CO3peBaHue
NOMNOBLIX KIMETOK Yy YerioBeka. B kaxaon
KIeTKe YerioBeyecKkoro tesnia aunmnongHbIn
Habop XpomMocoMm (2n) cocTaBnsieT 46.
CnepoBaTtesnbHO, NPpU «NPON3BOACTBE»
ANLEKNETOK N cnepmMaTto3ongoB Heobxoaum
0OCOObLIN TUM geneHnsa KNeTok, Npu KOTOPOM B
OOYepHUX KneTkax byoet rannonaHbi Habop
XpoMocoM. Takomn Tun gerieHns, BO BpeMs
KOTOPOro U3 O4HOM OUNIIOUAHOW (2n) KNEeTKn
obpasyloTcs YeTbIpe ranfiongHbele (n), v
nony4ymn HasBaHne Meunoasa.



[lepeoe OeneHue melio3a (pedyKUUOHHOE)
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Meinos npencrtaensiet cobon apa
cregyroLwmx o4HO 3a ApYrm OerieHus
reHeTM4YeCcKoro Marepuana v yMtonnasmel,
nepen KoTopbiMM pensiMkauns NponcxoanT
TONbKO OOMH pa3. QHEPIMA U BELWECTBA,
Heobxogmmble Ons odboux AeneHnm Menosa,
HakKannMearTCA BO BpeMs nHtepdassbl |, npu
aTOM MHTepdrasa Il npakTnyeckn
OTCYTCTBYET.

Bo Bpems nepBoro geneHns menosa
(pedyKUUOHHO20) K nomntcam KneTku
pacxogsaTcs roMOSIoOrMyHble XpOMOCOMBI,
Kaxxgasa U3 KOTOPbIX COCTOUT N3 ABYX
xpomatung (puc. 48): y yenoseka — 23 K
O4HOMY nosntocy 1 23 K apyromy. B npodhasy
| (2n4c) nponcxoouT KoHbr2auyus
XPOMOCOM, T. €. Kaxkgasi XpoMocoma
«Haxo4MT» roMOSIOrM4YHyo cede U
cbnmxkaeTtcs ¢ Hewn.



[lepeoe OeneHue meliosa (PedyKUUOHHOE)

N\ Bo Bpemsa aToro KoHTakta mexay
OTLOBCKOMN U MaTEPMHCKON XpOMOCOMaMMU
MOXET MPOnUCXoanTb 0OMEH NOEHTUYHBIMU
ydacTkamu. OTO ABIIEHME NOYyYmnIio
Ha3BaHWEe KpoccuHa08epa.

[Tapy KOHBIOMMPYHOLLMX XPOMOCOM

A Ha3blBalOT bueasieHmMoM. buBaneHTbl
N\ NPOAOITKAKT YKOpayUnBaTbCs M YTOSLLATLCA.
C“p L. Kaxxabin buBaneHT obpa3oBaH YeTbIpbMS
nlocne kpoceukrosepa xpomartngamu. [NoaTomy ero HasbiBalOT

mempadod.

BaxHenwum cobuiTnem sisnaercd
KpoccuHzo8ep — ODMEH y4YacTKkamu
FOMOJSIOMMYHbIX XpOMOcoM. KpoccuHrosep
NpPMBOAUT K NepBOM BO BpeMs Meno3sa
pekomMbuHaummn reHoB. B koHUe npodasbl |
ncyesaroTt aaepHas obonoyka n SapbILWKo.




[lepeoe OeneHue melio3a (pedyKUUOHHOE)

2ndc

INentoTteHa 3uroreHa MaxuteHa OvnnoTteHa OunakuHes

[Mpodraza 1 (2n4c)

Camasa npogormkutenbHas 1 crioxkHasa dasa menosa. Coctout ns psga
nocregoBaTenbHbIX CTaauN.

JlentoTeHa (2n; 4c¢). CTagust TOHKUX HUTEN. XPOMOCOMbI criabo
KoHAeHCcMpoBaHbl. OHM yXKe OABYXpOMAaTUOHbIE, HO HACTOSbKO COMMXKEHDI, YTO
NMEKT BUA ASNMMHHbLIX OAUHOYHBIX TOHKMX HUTEW. TeriloMmepbl XPOMOCOM
NPUKPEnneHbl K aaepHon MeMmbpaHe C NMOMOLLbIO OCOBLIX CTPYKTYp —
npuKpenumesibHbIX OUCKOS.

3uroteHa (2n; 4c). Ctagmnsa cnmBatowmxca HATEN. [OMONOrMYHbIE XPOMOCOMbI
Ha4YMHaKT NPUTATMBATLCS APYr K APYry CXOAHbIMM y4acTKaMu N KOHBIOMMPYHOT.
KoHbrocayuel Ha3biBalOT NPOLIECC TECHOIO CONMXEHNSI FOMOMOMMYHbIX
xpomocoM. (lNpouecc KoHblOrauum Takke HasblBalOT cUHarcucom.)



[lepeoe OeneHue melio3a (pedyKUUOHHOE)

2ndc

INentoTteHa 3uroreHa MaxuteHa OvnnoTteHa OunakuHes

[MonaratoT, YTO KaXKabIn reH NPUXoanT B COMPUKOCHOBEHME C TOMOSTOMMYHbLIM
eMy reHoM pyrom XpoOMoCOMbI. [1apy KOHBIOMMPYOLWMX XPOMOCOM HasblBatoT
busarneHmMoM, UNu mempadol — YeTblipe XpoMaTuabl YOePKMBAKTCA BMECTE,
KOSin4ecTBO OMBaANEeHTOB paBHO ransongHoMy Habopy XpPOMOCOM.

[MaxuTteHa (2n; 4c). Ctagma TonctbiX HUTEN. [Npouecc cnnpanusaunm
XPOMOCOM MPOAOIKaeTCs, NpnuYeM B rOMOSOrMYHbIX XPOMOCOMaXx OH MPOUCXoauT
CUHXPOHHO. CTaHOBUTCS XOPOLLO 3aMETHO, YTO XPOMOCOMbI ABYXpoMaTnaHble. B
naxuTeHe HabnogaeTca 0COOEHHO TECHbBIN KOHTaAKT MeXay Xpomatngamu.
BaxxHenwnm cobbiTneM naxmTeHbl ABMSAETCHA KPDOCCUH208ep — ODMEH y4YacTKamu
FOMOJSIOrMYHbBIX XPOMOCOM.



[lepeoe OeneHue melio3a (pedyKUUOHHOE)

2ndc

INentoTteHa 3uroreHa MaxuteHa OvnnoTteHa OunakuHes

KpoccuHrosep npmBoguT K NepBon BO BPeEMSA Meno3a pekoMouHaummn reHos.

[dunnotena (2n; 4c). XpOMOCOMbI B OBMBanieHTax nepekpyy4mBatoTcs U
Ha4YMHaKT OTTankuBaTbCsa ApYr OT Apyra. [Npouecc oTTankMBaHMsa Ha4YMHaETCA B
obnacTu LEHTPOMEPLI N pacrnpocTpaHsaeTcs rno Bcen annHe busaneHToB. OgHaKo
OHW BCe elle OCTalTCH CBA3AHHbLIMU APYr C APYroM B HEKOTOPbLIX To4Kkax. Mx
Ha3bIBaAIOT XUa3mbl. TN TOYKM NOSBAAKOTCA B MeCTax KpoccuHrosepa. B xoae
raMeToreHesa y 4yerioBeka Moxet obpasoBbiBaTbCs 40 50 xmasm.

[lvnaknHes (2n; 4c). XpOMOCOMbI CUINbHO YKOPaYMBalOTCA M yTOSLLAKTCS 3a
CYET MakcMMaribHOM cnnpanusaunm xpomaTtug, a 3aTemM OTAENATCS OT A4ePHOU
obornoykn. [NponcxoanT cnonsaHne xmasm K KoHLaM XxpomaTtug,.



[lepeoe OeneHue melio3a (pedyKUUOHHOE)
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buBaneHTbl NnepemeLtaroTcs B
9KBaTOpMarnbHYH NSIOCKOCTbL 0Opasys
MeTadasHyo nNnacTuHKy (2n4c). LleHTpuonu
(ecrnu oHW ecTb) NEPEMELLAIOTCS K Nofcam
KIETKN, U POopMUNPYETCH BEPETEHO AENEHNS.

Memadgpa3za | (2n4c). 3akaH4mBaeTcH
doopMnpoBaHne BepeTeHa AENEHNS.
Cnupanusauyma XpoMoCcoOM MakcumaribHa.
BuBaneHTbl pacnonaratoTcs B NIIOCKOCTU
aKkBaTopa. PacnonoxeHne buBaneHToB B
3KBaTOpManbHOW MNOCKOCTU
paBHOBEPOATHOE M CrnyvYanHoe, TO eCTb
Kaxkgasa U3 OTLLOBCKUX N MaTEPUHCKUX
XPOMOCOM MOXET ObITb NOBEPHYTA B
CTOPOHY TOro U Apyroro nositoca. ITo
co3gaeT nNpeanocbInki ana BTOpou 3a
BpeEMSA Menosa pekomonHaumm reHoB. Hutu
BepeTeHa NpUKPeEnATCA K LLleHTpoMepam
XPOMOCOM.



[lepeoe OeneHue melio3a (pedyKUUOHHOE)

Mpodhasza 1
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Tenodasa 1

AHacpa3za | (2n4c). K nontocam
pacxogsTcs Lerible XpOMOCOMbI, a He
XpomMaTtuabl, Kak Nnpy MuTo3e. Y Kaxgoro
nositoca oOkasblBaeTcs NofioBMHa
XPOMOCOMHOro Habopa. Npuyem, napobl
XPOMOCOM PacxogsaTcs Tak, Kak OHU
pacnonaranucb B NTIOCKOCTN 3KBaTOpa BO
BpemMsa MeTaasbl. B pesynsrate BO3HMKAKOT
caMble pa3HOObpa3Hblie coYeTaHud
OTLIOBCKNX N MaTEPUHCKUX XPOMOCOM,
rnpoucxooum smopas pekomMbuHauusi
reHeTM4YecKoro marepmana.

Tenogpaza | (n2c). Y XXUBOTHbIX U
HEKOTOPbIX pacTEHMN XpoMaTunabl
OeCcnupanunayroTcsl, BOKPYr HUX
dopmupyetca sgepHas obonouyka. 3aTem
npoucxoauT aeneHve untonnasmeol (y
XXMBOTHbIX) U1 obpasyeTcs pasgenstoLlas
KIeTouMHaa CTeHKa (y pacTeHun).



[lo0sedem umoeau:

Meioa:

Ocobbit 8UO OereHUs KIemok, rpu Komopom YUcCIIO XpOMOCOM 8 O0YEPHUX
Kriemkax yMeHbWaemcs 8 0ea pa3a.

Tpu TnNa menoaa:

3ueomuyeckul, crioposou, camemu4eckud.

XapaKkTepucTuka Kaxaoro tmna memosa:

3ueomuyeckul — nocrie obpaszogaHusi 3u2omasl, crioposol — rpu obpazosaHuUU criop
(8bicuue pacmeHusi), camemuyecKkul — rpu obpasosaHuu 2amem (y XUBOMHbIX).
KoHblorauus:

[lpouecc mecHo20 cbrnuXxeHUs1 20MO/102UYHbIX XPOMOCOM 8 rpogasy |.
[lepekpecT XpOMOCOM, KPOCCUHIOBEP:

Bo spemsi KOHBbro2ayuu 8 20MOJI02UYHbBIX XpOMOCOMax Mo2ym rpoucxooumsas
roriepeYyHblie paspbi8bl U XPOMOCOMbI 0bMeHUBarOMCs 0OUHAKO8bIMU yHacmKamu.
Omo sereHue ronyyusio HaseaHue rnepekpecm XpPoMoCcoM, Uru KPpOCCUH208€ep.
Habop xpomocoMm B KrneTkax nocre 1-ro geneHma memosa:

Obpa3syromcs dge Kriemku ¢ 2arniouOHbIM HabopoM XPOMOCOM, HO XPOMOCOMbI U3
asyx xpomamuo.

Korga B nepBoM AeneHnn Menosa nponucxoauT nepekoMonHaumns reHeTUYeCcKoro
mMarepuana?

Bo spemsi npoghbasbl 1, rpu nepekpecme XpomMocoM, U 80 8peMsi aHaghasbl |, koada K
KaxxdoMy rositocy omxooum 2arsioudHbll, HO criyYalHbil Habop omuoecKuX U
MamepuUHCKUX XPOMOCOM.



Bmopoe OeneHue melio3a (3KkealuUoHHoe)
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Bmopoe deneHue melosa (aKkeauluoHHOE)
BKITIOHAET Takxke npodoasy, meTtadasy,
aHadasy n Tenodgasy. OHa npoTeKaeT TaK Xe,
Kak OObIYHbIN MUTO3.

MHmepcapasa Il (n2c). Pennukauyun OHK He
MPOUCXOOMUT.

[lpogpasa Il (n2c). XpoMocoMmbl
cnnpanuayoTcs, agepHas obonoyka u
SOPbILLKA paspyLlatoTcs, LEHTPMONN, eCin
OHW eCTb, NepeMeLLaloTCa K Nontcam KIeTKku,
doopmMupyeTCca BepeTeHo AerneHus.

Memacpasa Il (n2c). Dopmupyrotca
MeTapasHas nracTuHKa N BepeTeHo
OereHns, HUTU BepeTeHa erneHus
NPUKPENSISIOTCS K LLIeHTpoMepam.



Bmopoe deneHue melo3a (akealuUOHHOE)

Anapasa Il (2n2c). LleHTpomepbl
XPOMOCOM OenATCs, CECTPUHCKME,
HeOOMHaKOBbIE MOCNe KPOCCUHIoBepa,
XpoMaTunabl CTaHOBATCA CaMOCTOATENTbHbIMU
XpoOMOcCOMaMn, N HATU BepeTeHa AerneHuns
pacTArmMBaroT UX K pasHbIM Mositocam KIeTKu.
Yncrno xpoMocom B KreTke CTaHOBUTCH
OVNNONOHBbIM, HO Ha KaXQoM nostoce
dopmupyetca rannongHbini HAbop.
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[Mockonbky B meTtadghase |l cectpuHckme
HeOMHaKOoBbIe XpoMaTuUabl XPOMOCOM
pacnornaratTCcd B MOCKOCTM 3KBaTopa
CIly4anHO MO OTHOLLEHMIO K nosncam
KNEeTKW, 8 aHaghase rpoucxooum mpemams
pekomMbuHayus eceHemu4YecKo20 mamepuarna
Kremku.
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Bmopoe OeneHue melio3a (3KkealuUoHHoe)

Tenogpasa Il (nc). HuTn BepeteHa
OeneHnst nc4esatoTt, XpOMOCOMBbI
OEeCcnupanuayrTcsl, BOKPYr HUX
Nodiasa2 BOCCTaHaBMBaeTcAa aaepHas obonoyka,
OenuTcs uutonnasma.
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AN B pesynsrate Menosa ns ogHou
ONNNouaHON KNeTkn (2n) obpasyetcs
yeTblpe ranniongHolx (n). O4eHb BaXXHOE
3Ha4yeHne nmeet KpoccunHrosep. OH
yBENNUYMBAET reHeTu4Yeckoe pasHoobpasune
MNONOBLIX KMETOK, TaK KaK B pe3yriktate 3Toro
npouecca obpasyroTcd XpOMOCOMBI,
Hecywime reHbl 1 oTua, U MaTepu.
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S—. Takum obpa3om, Melio3 fiexxum 6 0CHO8e
KoMbuHamueHoU U3MeH4u8ocmul.



[lo0sedem umoeau:

Kakon Habop xpomocom n [IHK y
KNETOK nepe BTOPbIM AeNIEHNEM

Meno3a?
Mpodasa 2 n20
‘ ‘ Kakoi Habop xpomocom n [1HK' y
Meracaaa 2 KIETOK B pasnuyHble nepuoapbl
v v BTOPOro AefieHns Mmeno3sa:
npodpasy 2,
mMeTadoasy 2,
AHadbasza 2 aHaCba3y 2’
I\A Tenodasy 27
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[lo0sedem umoeau:

Korga Bo Bpemsi BTOPOro AeneHnsa Menosa nponcxoant nepekomounHaums
reHeTnyeckoro martepmana? OTBET NOACHUTE.

Bo epems aHagba3skl 1, k nonrocam omxo0sm cecmpuHcKue XpomMamuosl,
HeoOUHaKo8ble r1ocrie KpoccuHaoseepa.

Bo Bpema Menosa Tpuxabl NPOMCcXoamT nepekoMbuHaumsa reHeTUYEeCKoro
martepuana. Korga?

Bo epems npoghasbl |, 8 pedyribmame KpoccuHaoeepa, 80 epeMs aHaghasbl! |, npu
C/TydalHOM pacxox0eHUU omuo8CKUX U MamepUHCKUX XPOMOCOM K pa3sHbIM
rosirocam Kriemku U 80 epems aHaghasbl .

B yuem 6uonornyeckoe sHa4yeHne menosa?

B pe3ynbmame metio3a ripoucxodum pedyKuusi XpOMOCOMH020 Habopa, 4Ymo
coXpaHsiem Heu3MeHHbIM XPOMOCOMHbIU Habop opzaaHu3ma, Melo3a riexxum 8
OCHO8e KOMbUHamueHoU u3meH4Yu8ocmu.



