BENOJIOTI A U TEHETUWKA
[TOJIA



Mon — komnnekc Mopdonorn4ecknx, Pmn3norormvyecknx,
BMOXMMUYECKMX U NOBEOEHYECKUX NPU3HAKOB OpraHn3ma,
KOTOpble 0becrnevnBaroT nNpoLecc BocnpounssegeHnsa cebe
NoaoOHbIX U Nepeaady reHeTn4eckon nHpopmaumn mn3a

NMNOKOJ1EHNA B NMOKOJIEHNE.

[TonoBble NpU3HaKK

/\

[lepBuUYHbLIE: HAPYXHble U
BHYTPEHHME MOSI0BbIE OpraHbl.

OHKu HenocpeacTBEHHO
y4acTBYIOT B npoLecce
Pa3sMHOXEHUSA

3aknaabiBatoTcs B
ambpuoreHese u
cdopmMnpoBaHbl K MOMEHTY
POXOEHMNS.

BropuyHble: 0CO6EHHOCTN KOCTHO-

MbILLIEYHOWN CUCTEMBI,
pacnpegeneHne noaKoXXHOM
KMPOBOW KNEeTYaTKN U BONOCAHOrO
nokpoBa, TeMbp ronoca,
OCODEHHOCTM HEPBHOW CUCTEMBI U
noBeaeHns 1 apyrue NpusHaku.

HenocpeactBeHHO B BOCNPOM3BEAEHUM
He y4acTBYIOT, HO CNOCOOCTBYHOT
NPUBNEYEHUIO N BCTpeYve ocoben
pas3Horo nona.

[MosaBnalTCA B Nepmo NosioBoro
CO3peBaHu4, Korga B KpOBb
Ha4YMHaKT NOCTynaTb MNOMOBbIE
ropmoHbl (B 10-15 ner).
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[Ipn3HaKK, cBA3aHHbIE C MNOJIOM

1. [lpu3HaKun, oepaHU4YeHHbIEe MOJIOM, - reHbl

UMeTCS Yy ocoben 0bounx Nonos, HO NMPOABIIAKTCS
TOMBbKO Yy OHOrO rnona

ceHbl MOJIOHHOCMU Y KPYIrHOeO pocalmoeo
CKOma,
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[IpU3HaKn, cBA3aHHbIE C MNONIOM

2. [lpnu3HaKu, KOoHmMposupyembsie rnosioMm, -
reHbl UMeloTCs Y ocoben obomx NonoB, HO CTEMNEHb
NPOSABNEHUS UX pasnunyHa

2eH obrnbiceHus
ro-pa3HoMy
rposierisemcs y

MYXXHYUH U >KeHWUH




[IpU3HaKn, cBA3aHHbIE C MNONIOM

3. [lpusHakun, cuensneHHble ¢ rnoo8biMu

XpoMocomamu

CuenneHHble ¢ X-
XPOMOCOMOM

OnpenensitoTcs reHamu,
PaCMONOXeHHbIMU B
HEeromMonorm4HoM yvacTtke X-
XPOMOCOMBI

Nx onncaHo okono 200
2eMopursus,

0asilbmoHU3M

[onaHgopuyeckue

OnpenensitoTcs reHamu,
PaCnonoOXeHHbIMN B
HEeromornorm4Hom y4dacTtke Y-
XPOMOCOMBI

NX ONMUCcaHo 6
Uxmuos

rneperioHKu Me>K0y rnasribyamu
HOe.




Tunbl onpeneneHna nona

* [ipoecaMHOe oripeanerneHne rnosia ocyecTBidaeTcd ao
orny1ogaoTBoOpeEHNA B NnpoLecce ooreHeaa

* CUH2aMHOe onpeaeneHne nora nPoucxoauT Npu
OMNI04OTBOPEHUMN U ONpeaensaeTcs NonoBbIMU
XpPOMOCOMaMM

* 3MU2aMHoe onpenerieHne nosa 3aBUCUT He OT
XPOMOCOMHbIX (0aKTOPOB, @ OT MHTEHCUBHOCTHU
OENUCTBUA (PAaKTOPOB OKpYXatoLlewn cpeabl, YTo
MOXET paccMaTpmuBaTbCA Kak MogudmnkaunoHHas
N3MEHYMBOCTb



XPOMOCOMHaga Teopuda nona
K.KoppeHca (1907)

 [Mon 6yayLlero notomMka onpegensieTcs
COYETaHNEM MOMNOBbIX XPOMOCOM B MOMEHT
OMNMo40TBOPEHUS.

 [lon, nmerwLwmnmnm ognHaKoBbl€ MOSIOBbIE
XPOMOCOMBbI - 20Mo2aMeMmMHAbIU,

 [lon, nmeroLwmnm pasHble NonoBbIE XPOMOCOMbI -
2emepo2amemHsid.



1 Tun caMKu XX’  XapakTepeH 1

MJIEKOIMUTAKOIINX, B TOM
CaMLbl Xy qucJIe IS YeJIOBeKa,
yepBeu, pakooOpa3HbIX,
00/ ILIIMHCTBA
HACEKOMBIX,
3eMHOBOJIHbIX, HEKOTOPBIX
pbIO

o D Y



2 THII
camku ZW e XapaxkTepeH AJs NTHII,
camMmubl 77 NpecMbIKAIOLINXCS,

HEKOTOPHIX 3¢ MHOBOAHBIX
U PbI0, HEKOTOPBIX
HACEKOMBbIX
(YemyeKpbLIbIX)




3tun Camka XX,
cameny XO

e (0 o003HauaeT
OTCYTCTBHUE XPOMOCOM)
BCTpeYaeTcs y
HEKOTOPBIX HACEKOMBIX
(MpAMOKPBLIbIE)




4tin . Camka ZO,
CaMeLl, ZZ * Bcerpeuaercsay

HEKOTOPbIX
HACEKOMBbIX
(paBHOKpbLIbIC-
IUKAbI, TJIHN)




banaHcoBasa Teopusa nona K.
Bpuaxeca (1922)

Y-xpomocoma y Myxu-apo30durbl He UMEET CYLLEeCTBEHHOIO 3Ha4YeHUs
AN onpeneneHns myxckoro nona. Mon y apo3odunbl 3aBUCUT OT
COYETaHUA 4mcra X-XpoMOCOM 1 HAbOpPOB ayTOCOM.

2X:2A HopmarnbHble CaMKu
1X:2A HopmarsibHble camubl

3X:2A cBepxcamku, rmnepTpourupoBaHbl NPU3HAKK XXEHCKOro
nona, 6ecnnogHsol

1X:3A cBepxcamubl, rMnepTpodupoBaHbl NPU3HAKN MY>XXCKOIo
nona, 6ecnnogHsol

2X:3A nHTEepceKchbl, UMEIOT NPU3HaAKN 0bounx nosnos, 6ecnrogHbl.

« [lon, Taknm obpasom, onpenensercs y Apo3odun He NoroBbIMU
XpOMOCOMaMu, a OTHoLLEeHneM (6anaHcom) Yymcrna X-XpoMoCoM
KonmyecTBa HabopoB ayTOCOM.



Cawmel (a), camka (6) n HekoTOpbIe
HeEHOPMarsibHbIE MOI0BbLIE TUMbI APO30MUSbI:
NHTEpPCEKC (B), cBepXcaMkKa (r), ceepxcamel, (a)




(I’OI)MHDOBRHHE‘ IHoJIa V 1eTOBeKA

Xy [emeTHUESCKHUIT IO 8,4 —MNoMeHT oo JOTBOPCHHA

Aruwo ['orAOHBIN TOT HAMTHIK «— 2-12-9 HedeTH

L d IMOPHOTEHES3A
Crepmatosonasl | [amerssni moa AHTIEKTIETKH
AHIpOTeHBI ['opMoHaIBHBIH IO JCTpOreHsl ITepnoa moaoBoro

4 d CO3pPEBAHHA
My:xckol mon Mopdonormaeckmii mon | AKeHCKHI o1
Myxckoii mon [ paxxgaHCcKHI DO AleHCKHH MOT

Ilo1 BocnHTaHHA

[TonoBoe caMOCO3HAHHE

\

Ilonoeas pois FEN

)

Bre1oop cexcyaipHOro naprHEpa




CuHapom Moppuca
(TECTUKYNAPHOU deMUHMN3ALNN)

[eHOTUN XY
ePeHOTUN XXEHCKUN



KaHaackui yvyeHbin bapp (1908 — 1995)
N ero cTyaeHT bepTpam OTKpbIIN B
1948 roay B Aapax HEPBHbIX KNEeTOoK

KOLUEK CTPYKTYpPY, Ha3BaHHYI Te/lbLe
Bappa, nnn X-nosioBon XpomMmaTtuH
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Tenbue bappa nnu nonoBon XpomMaTuH
A-?

b- ?
B- ?




CooTHoweHna nonos — 1:1 ?

S tmp [lepBMYHOE COOTHOLLEHME MOIOB:

B MOMEHT 0bpa3oBaHUs 3UrOThI.
10-150

. BTOpI/I‘-IHOG COOTHOLUeHWne MoJioB.
* B MOMEHT POXAOEHUA.
- ©100: 4 106

TpeTuyHoe COOTHOLLEHNE MOJIOB:
NOCTHaTasbHbIN Nepuoa

k 20-T rogam — Ha 100 @ : 100 &;
k 50-Tv rogam — Ha 100 @ : 85 J;
k 80-Tn rogam — Ha 100 @ : 50 &.







[EPMAOPOONTNSM

Hemunnoiin cepmaghpoouniizm - IOTOBBIE
IIPOAYKTHI CO3PEeBAIOT Y OJHOIT OCOOI
OJHOBPEMEHHO, I1 CTIOCOOHEI K
CaMOOILTOIOTBOPEHITO ( OBIMITI ITEIIeHb ).
I'epmagppoounuizm, kocoa nonossie

NP OOYKNIbI CO3PEEAION 6 PA3HOE 6PEeMA,
Jarie 0COOH OIUTOAOTBOPSIIOT ApYT ApyTa,
T.€. B OJIIIH IePIOJ JKIT3HII 1 ocodn —
CcaMKa, a B PYTOI [IepIo1 — caMel]

(TOKIeBhIe TePBIL, Y CTPILIEL ).

I'epmagppoodumsi, y komopuix c
603PaACHIOMMEHAENICA 101 (PBIOBI
TIOITyTall JKIIBYT B KOPATIOBHIX PHI(OB B
Havase KIT3HII OHII BCe — CaMKII, BO 2
IIOJIOBITHE JKIT3HIT — CaMITHI)




XPOMOCOMHBbIE BOJIESHW/ INNOOA




XXX — cuHOpom mpucomuu X.

* Kapuotun — 47, XXX. ®eHoTun

%x 3‘ Rg YXXEHCKUN.
, ¢ : » Yacrtorta Bctpedaemoctun 1 : 800
—1:1000.
“ « SAapa coMaTUYecKux KNeTok

nmeroT 2 Tenbua bappa.

3
« Cneuundunyecknx npm3HakosB
(5 53 31 4B up B

9TOT CUHAPOM HEe UMEET.
B 75% cny4aeB oTMe4vaeTcs

0,.5 ‘,? YMCTBEHHAadA OTCTarnoCTb.
A5 B3  MoryT nmetb BbICOKNU POCT.

t 8 * HapyweHa dpyHKUMA SNHHUKOB,
Az becnnoaHbl. Ho nHorga moryT

UMETb OETEN.

« Yem OonbLie B reHoTUNe
COOEPXKUTCA X-XPOMOCOM, TEM
TSXKenee HapyLueHns pyHKunm
FONTOBHOro MO3ra.
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X0 — cuHOpom Lllepewesckozo-TepHepa.

« Kapuotun — 45,X0. ®eHoTun
YKEHCKUMN.

« YacToTa BCcTpeHaemMocTu
1:2000 — 1:3000.

« fopa comMaTtnyeckux KneTok He
nmeroT Tenbua bappa.

 MnageHubl Npu poXxaeHum
NMEIT Manbin BeCc u pocT. Poct
B3pocnbix 135-145 cm. Tun
TENOCIOXEHNA MY>CKOW.

 PaHo cTapelor.

» Pe3ko BbipakeH nososoun
NHMaAHTUNIN3M, HEQOPAa3BUTbI
AUYHUKN, OTCYTCTBYIOT
BTOPUYHbIE MOSIOBbIE NPU3HAKM.
Takue bornbHble becnnoaHbl.

* [lpn paHHOM cuHOpome
WHTENMEKT CTpagaeT peako.

* JledeHune: ropmoHoTEpPanu4,
CTUMYNAUKUA pocTa Tena.




XXY, XXXY — cuHOpom KrnauHghernmepa.

OTCYTCTBHE
BONOC Ha NuuUe

OTCYTCTEME BONOC

AR . ¥3KHe nnedun

Paseutne
MONOYHBIX XENES

/

QOBONOCEHHE
no XeHCKOMY THHY/L \

Hebonbwok -

PasmMep AHYEK AnNUHHBIE HOTH

M PYKH

Kapuotun — 47,XXY, 48, XXY.
PeHOTMN MY>KCKON.

YacToTta BcTpeyaemoctu 1:400 —
1:500.

Appa comaTtnyeckux KreTok
cogepxar Tenbue bappa. XXeHckuin
TUN TenocnoXxeHnsa. HegopassuThl
SINYKKN, OTCYTCTBYET NpoLuecc
cnepmartoreHesa (ocobu
GecnnoaHbl), HO NONoBbIE
pedoneKkcbl COXpaHeHbI.

NHorga nHTennekT HopManbHbIN,
Yyalle — 3agepkKka yMCTBEHHOro
pPas3BUTUA.

Y 60nbHbIX ocnabneHbl Npouecchl
TOPMOXEHUSA, OHW NIETKO
BHYLLAEMBbI.

PaHo CTaperoT nN3-3a HeJoCTaTKa
rOPMOHOB.

Yem BonbLlue B reHoTune X-
XpoMOCOM, TEM CUJIbHEE CTpadaeT
UHTEJTEKT.



