I eHeTHKA UetOBEKa

MCTO bl N3YyYCHN

HACJICACTBCHHOCTH
MIPE3EHTALAIO TOATOTOBUIIN:



ConepxaHue:

N

1. H3ydenune HOBOro Marepuaia

N/ 3aauu T€HETUKH Y€JIOBEKa

N4 YenoBek Kak cienupuueckrii 00bEKT FTeHETUYECKOr0 aHan3a

N4 Merto1bl McClieJOBaHUSI TEHETUKH YEJIOBEKA: FT€HEaTOTHYECKUH,
OJIM3HEIIOBBIN, OMOXMMHUYCSCKUH, IIMTOTCHETUUYCCKUU

N4 XPpOMOCOMHBIE 00JIE3HU

N4 ['enervika u meauiHa. MeIMKO-TeHETUYECKOE KOHCYIbTUPOBAHUE

2. 3aKpEIUICHUE MOJYYEHHBIX 3HAHUM.



BaAa‘IaMI/I I'CHCTUKHN UCAOBCKA ABAAIOTCA:

] onpenenieHne nonHoOu HyKNneoTuaHou
nocnepoBatenbHocTn [IHK reHoma YenoBeka,
nokanusaumm reHoB 1 co3agaHnm nx baHka;

| PaHHAA ONAarHOCTUMKa HacrnegcTBEHHOM MaToNnornm
nyTemMm coBepLieHCTBOBaHNA METOOB npeHaTaanon
N SKCMNpeccC - ANAalrHOCTUKN,

| LLHNPOKOE BHEApeHNnEe MeJuKo-reHeTn4eCcKoro
KOHCYJ1bTUPOBaAHUA,

] pa3paboTka MeETOAOB rEHHOW Tepanun
HacneacTBEeHHbIX 3aboneBaHU Ha OCHOBE FEeHHOW
NHXXEHEPWUU;

L] BbISIBIIEHNE rEHETUYECKN ONACHbIX pakTOpPOB
BHELLHEWN cpeabl N pa3paboTka METOO0B X
HeUuTpanusauun.



YEAOBEK KAK TEHETUUYECKVM OB BEKT

B CrnoXHbI KapuoTun - MHOro XpPOMOCOM U
rpynn cuensieHns

B HeBO3MOXXHO 3KCNepuMeHTanbHoe
nosly4yeHme nNnoToMcTBa

B [lo3gHO HacTynaeT nosioBagqa 3penocTb U
peaKkas cMeHa NoKOJIeHNU

B Marnoe 4yncrno NOTOMKOB B KaXXOWN CEMbE

B HeBO3MOXHOCTb CO34aHNA OAUHAKOBbIX
YCNOBUW XXU3HW.



Taoamrra Nel

Menmodsr usyuerus naciedcmeenocmy 4e106exa

[1lo xo4y ypoka y4awmmca npeanaraeTtcs
3anosfiHUTb Tabnnuy, ykasasn
MemooO, e2o cywHocmb U 3Ha4yeHue



M eTOABI MCCAEAOBAHUA T'€HETUKHA
YeAOBEKA

CATIOTHYCC UTOreHeTHYEC

BHOXHMH‘ICCKPI“ BnnsneuoBbIﬁ



@D, 'arpTOH- ABTOP MHOIUX METOAOB
MCCACAOBAHUA T'€HETUKU YEAOKEKA
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Cap ®paHcuc anbmoH (aHrn. Francis
Galton; 16 goeBpana 1822 — 17 aHBaps
1911) — aHrMMUCcKNn nccnegoBaTenb,
reorpadd, aHTPOMNOMOr U NCUXOJIOT;
ocHoBaTtesnb anddepeHumansHON
NCUXONOrnMn N NCUXoMeTpukn. Poguncs
B bupmuHreme, B AHMnu.

NMpoucxoxpeHne PpaHcuca NanbToHa

[‘aribmoH Obin ABOPOAHBbIM DpaTOM
Uapnbsa dapsuHa no nx neoy —
Opasmycy (Opasmy) HapsuHy. Ero
oTuoMm bbin Camioans TepTtuyc
[anibmoH, cbiH Camtoansa «[l>xoHa»
[anbmoHa. Cemba [aribmoH Obina
N3BECTHOWN M BECbMa YCreLwHOW B cdoepe
N3roTOBEHNSA OPYXUS N DAHKNPCKOM
gene, B TO BpeMs Kak [lapBuHbI
oTNuUYyanuMcb B MeAULMHE N HayKe.



I'emearormueckizr METOA

icnonb3oBaHMe 3TOro MeToa BO3MOXHO ULLb B
TOM cny4vae, Korga M3BecTHbl NpAMbIe
POACTBEHHUKU - MPpeakn obnagartens
HacneacTBeHHOro npuaHaka (npobaHga) no
MaTEPMHCKON N OTLLOBCKOW NTUHUAM B pAay
NOKONEHNN UMM NOTOMKK NpobaHga Takke B
HeCKOJIbKMX nokoneHusax. [Nposogntca aHanns
POAOCIIOBHOW C LiEefibio YCTaHOBIIEHNSA XapaKTepa
HacnegoBaHMs n3yvyaemoro npusHaka. C
NOMOLLIbIO 3TOro Mmetoaa 6binn onpeaenexsbl
NPU3HaKK, 3a pa3BUTUE KOTOPbIX OTBEYAIOT rEHHbI,
Haxo4dauwmnecsa B aytocoMmax 1 nonoBbIxX
XpOMOCOMaX.



|l emeaAormyecKkmiyr METOA

SaAAHUE AAS VIAIIIAXCA: 01De0esunne mun
Hace006arus J1e60PYKocHIY

[eHeanoru4yeckum merton —

n3y4yeHue HacneaoBaHUA NPU3HAKOB C NOMOLWBH
COCTaBneHua poaocnoBHbIX

' z HacnepogaHue D | ’
NEeBOPYKOCTU o R e
~ 80 g
" ‘ . Havaus D




[l ayrTOCOMHO-AOMHUHAHTHOMY THITY
HACACAYFOTCSA

B [lonupakTnnusa (yBennyeHHoe KOJSIM4YeCcTBO
nanbLues),

BeCHyLLKU

PaHHee obnbiceHne
Cpoclumecst nanbLbl
KaTapakTta rnas
XPYnKOCTb KOCTeu

N MmHormne gpyrue (anbbmHmMam, pbikne BoOnocChl
NoABEP>XXEeHHOCTb MONIMOMMUESNIUTY, CaxapHbIN
aonabeT, BpoXXaeHHas rinyxoTta HacnegyrTca Kak
ayTOCOMHO-PEeLECCUBHLIE).



bAM3HEITOBBIT METOA

Monesumomtisie Iyaromisie
(onrosnuEEEE) (o2sroaLEBsIE)

HaGnronenust 3a MOHO3UTOTHBIMM OJIM3HEIIAMU JTal0T MaTepuall Jjisl BEIICHEHUS POJIU
HACJIEICTBEHHOCTH U CPEABI B PA3BUTUY MPU3HAKOB. [Ipruem mox BHEIIHEN Cpenomn
MOHUMAIOT HE TOJBKO (u3nuecKue GaKkTOpbl CPEbl, HO U COI[UATBHBIC YCIOBHUS.



MoBo3uroTHbLIE 1
AMB3UTOTHBIE OAN3HELIBI

MOHO3UroTHbIE BKM3HELbI Pa3BUBAKOTCSA U3 OOHOW 3UTOThI,
KOTOpas Ha ctaguu agpobneHnsa pasgenunack Ha ase (unu
bornee) yacten. Noatomy Takme 6M3HELbI TEHETUYECKU
NOEHTUYHbI U BCerga ogHoro nona. MoHO3UroTHble 6rn3HeLbl
XapakTepunayrTcs 60MnbLOoN CTENEHBIO CXOA4CTBA
(KOHKOPAAHTHOCTbBIO) MO MHOMMM NPU3HaKaM.

[On3unroTHble 6nm3HeLbl pa3BnBalOTCA U3 OJHOBPEMEHHO
OBYJIMPOBAaBLUNX U ONNIOAO0TBOPEHHbLIX Pa3HbIMU
cnepmartosongamMmu anuekneTtok. [loeaToMmy oHM HacneacTBeHHO
pasfiMyHbl U MOryT BbITb Kak O4HOro, Tak U UM pasHoro nona.
B oTnnymne ot MOHO3UTOTHbIX, AN3UTOTHbIE DNIM3HELbI YaCcTOo
XapaKkTepmayoTca ANCKOPAAHTHOCTLIO - HECXOA4CTBOM MO
MHOIMMM rnpu3Hakam. [JaHHble O KOHKOPAAHTHOCTWN BNIN3HELI0B
No HEKOTOPbLIM NpM3HaKkamMm NpuBeaeHbl B Tabnuue.



[lmrroremernyecK METOA,

LInToreHeTnyecknin Metod OCHOBaH Ha U3y4YeHNN XPOMOCOMHOro Habopa 4enoseka. B
HOPME KapuoTun YyesroBeka BKIto4aeT 46 XpOMOCOM - 22 napbl ayTOCOM W ABE NOMOBbIE
XpPOMOCOMBbI. cnonb3oBaHWe JaHHOrO MeToAa NO3BONUIO BbISBUTL rpynny 6onesHen,
CBSA3@HHbIX NIMOO C UBMEHEHMEM YMCIla XPOMOCOM, NTMOO C UBMEHEHUSMU NX CTPYKTYPbI.
Takne 60ne3HN NONy4YMnn Ha3BaHME XPOMOCOMHbIX. K UX Yncny OTHOCATCS: CUHOPOM
KnanHdgenstepa, cuHapom Lepeluesckoro-TepHepa, Tpucomma X, cuHapom [ayHa u
apyrue. Yale Bcero XxpoOMOCOMHble BONE3HU ABNAIOTCH pe3ynbTaToM MyTaL i,
NPOU3OLLIELLMX B NMOSOBbLIX KNeTKkax 04HOro n3 poauTtenen Bo Bpems Mmenosa ( ).

BornbHble ¢ cuHapomom KnanHdenbTepa (47,XXY) Bceraa Myx4nHbsl. OHun
XapaKkTepuayTca Helopas3BUTUEM MOSOBLIX XXenes, JereHepaunen CEMeHHbIX
KaHanbueB, 4acTO YMCTBEHHOW OTCTaNloCTbi0, BLICOKMM POCTOM (3a cyeT
HenponopLMOHarnbHO ONTMHHBIX HOT).

Cungpom LLepeleBckoro-TepHepa (45,X0) HabnogaeTca y xeHwmH. OH NposBnsieTcs B
3amMef1eHNN NOSIOBOro CO3peBaHUs, He4OPa3BUTUN NOSOBLIX Xernes, OTCYTCTBUN
MeHCTpyaunn, 6ecnnoann. XKeHwuHbl ¢ cuHapomom Lepelwlesckoro-TepHepa
HebOoMbLIOro pocTa, Nneyn WNPoKne, Tad Y3KUn, HUXKHUE KOHEYHOCTU YKOPOYEHbDI, LLIES
KOpOTKasi Co cknaakamm ( :

Cungpom [JayHa - ogHa M3 caMbiX 4acTO BCTPEYAOLLNXCA XPOMOCOMHbIX 6onesHen. OHa
pa3BMBaeTCcs B pe3yrnbtaTte Tpucomum rno 21 xpomocome (47, 21,21,21). bonesHb nerko
ANarHOCTUPYEeTCS, TaK Kak UMeeT psAL XapakTepHbIX MPU3HAKOB: YKOPOYEHHbIE
KOHEYHOCTU, ManeHbLKNn Yepen, Nockoe, LUMPOKOEe NepeHoChe, y3Kne rmasHble Wenm C
KOCbIM pa3pe3oM, Hanu4mne ckrnagkm BepxXHero Beka, ncnuxmyeckast otcranocTb. Yacto
HabngaTCa HapyLeHWUs CTPOEHUS! BHYTPEHHUX OPraHoB.



[lmrroremernyecK METOA,

N3yuyeHne konmnyectesa U PopMbl XpPOMOCOM
NpwY MOMOLLIM MUKPOCKOoNa
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[lmrroToreHeTHIeCKNIM METOA

Pae. 9. Hepacxosesme DONOERIX XpoMOCOM IpH Meiose, 0bp4s08arme CIIEpMATOSOMA0E ¢
THUHEH TOIOEOH X 0MOCOMOE H fes TUOE0H XpoMoc oML

Puc. 10. Crmizpon Wepenrercroro-Teprepa
o crmgpon Knaimdensrepa,




brmoxmumuyeckmm MeToA

Buoxumuyecknmn metozn no3BonsieT 0OHaAPYXUTb HapyLLEHNS B
obmMeHe BeLLEeCTB, Bbl3BaHHbIE MYyTaUMAMN FrEHOB U, Kak cneacTeue,
N3MEHEHNEM aKTUBHOCTM Pa3fMYHbIX EPMEHTOB.
HacneactBeHHble 6one3Hn obMeHa BELLECTB Noapa3aensitoTcs Ha
B6onesHu yrneBogHoro obmMeHa (caxapHoi gnabet), obmeHa
aMUHOKWCIOT, NMNNAO0B, MMHEparnoB 1 Ap.

PEeHUNKETOHYPMA OTHOCUTCS K BONE3HAM aMUHOKUCIOTHOrO 0OMeHa.
[Mpn aTOM BNoknpyeTca npespalleHne HesaMmeHMMON
aMWHOKUCNOTbI peHnnanaHnH B TUPO3UH U dpeHmnnanaHuH
npeBpaLlaeTca B PEeHUNNMpOBUHOIPaaHY KUCIOTY, KOTopasd
BbIBOAUTCS C MoYyon. 3abonesaHne NpnBoaUT K BbICTpoMy
pasBuTuIo criaboymus y aeten. PaHHasa anarHoctuka u gueta
NO3BOMAKOT MPUOCTAHOBUTL pa3BmTUE 3abosieBaHUS.



HexKomopuvie Xpomocomubie

SONESHH YEAOBEKA

B orHOImennmn
UCIIOBCKA TAKKE
NMCIINCH
YKN3HCHHBIC
HAOJIIOACHNS,
OTHOCSIICCS K
HACJICIOBAHNIO
PAZHOOOPABHBIX
[PU3HAKOB




DAKTOPBHI, CIIOCOOCTBYIOIINE PA3BUTUIO
XPOMOCOMHBIX 3a00AEBAHUN

B dunsmndeckme(pasnmyHble Buabl
NOHN3NPYOLLEN pagnaunn un
yrnbTpadmnosrieToBoe U3ny4eHme)

B Xnmmnyeckue (pasHoobpasHble BeLlecTBa)

B brnonornyeckue (BUpycHble MHMEKLNN)

B CemenHasa npeapacnosio)XeHHOCTb

B BospacTt poantenen (4aiue martepn)

B dusmnyeckoe 30pOBbE POANTENEN



XPOMOCOMHBIE OOAE3HU

]
TeTpanaoans

B BHYTPUXDOMOCOMHBIE MEXXPOMOCOMHbIE
TPURAOANS

B geneuns TPDaHC/IOKaLMNS
aHEeyrnnoans

B gyrivKaus [pocTad

B /HBEPCYS PELMNPOKTHas

B 7D3HCIIO3ULNS PO6EPTCOHOBCKAs




Cunopom Aayna

mpucomus no 21-u xpomocove

B scmpeyaemcs y
HOBOPOXXOEHHbIX C
yacmomou 1:700
COOMHOWwEeHUE rosios

Heu3eecCmHoO :
B K/NiUHU4Yeckas xapakmepucmuka:
_TunuyHoe rocKoe auUo il |

u MoHe0o/10UOHbIU pa3pes
eJias

u OmkpbImbsIU pom
a [lriockasd nepeHocuua
u 3YbHbLIEe aHomManuu




Craapom Ooae3Hn AayHa
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Caaapom Ilaray
(pucomuz no 13-4 xpomocome)

B ecmpeyaemcs y
HOBOPOXXOEHHbIX ¢ Yacmomol
1:5000 — 1:7000

coomHoweHue rmosioe M1:2K1




Cvgpom BDaBapaca

Tpucomusd 110 18-11 xpomocome)

B gcmpeyvyaemcs y HOBOPOXXOEHHbIX C
yacmomou 1:7000
coomHoweHue rnosioe M1:2K3

v R

vy




Cundpom «Kowuausezo Kpuka»




IlpogprisakTrka

Haubornee pacripocmpaHeHHbIM U 3QbbEKMUBHbBIM
MoOX000M K ripogpusiakmuke HacriedCcmeeHHbIX
boriesHell si8r15emcsi MeOuKo-2eHemu4ecKas

KOHCYbmauusl.

Cymb KOHCYIrIbmupo8aHUs 3aKroyaemcs 8
C/1I€0YIIOWEM:

1) onpeoderieHUe rMPoaHo3a PoXXOeHUs pebeHKa ¢
HacriedocmeeHHoU 60s1e3HbI0;

2) 0bBsICHEeHUEe seposImMHOCMU 3Mmo2o cobbimusi
KOHCYIIbMUupyrouwuMcs;

3) romowb cemMbe 8 MPUHIMUU peLieHust



)

D rkauecrBe 3 AKPEIIACHUA T11OAYVYECHHDbBIX 3HAHHH
YHaAITuMCA IIPEAAATACTCA TECT

. Kak Ha3bIBaeTca MeToA, CYLLHOCTbL KOTOPOro cocraBnsieT
CKpelwmBaHMe poanTenbLCKUX (popMm, pasnuyaromxca no pagy
NPU3HaKOB, aHaN3 UX NPosABIIEHNA B psAae NOKONEeHUU

A) rmbpugonornyeckum b) uutoreHeTnvecknm B) 6rm3HeL0BbIM

[') Buoxmmmyecknm

2 C nomMmoLlbH0 KaKoro metoaa BbISIBNAETCA BIUAAHWE reHOTUNa U
cpeabl Ha pa3BuUTUe pebeHka
A) reHeanornyeckoro b) 6nmsHeuoBoro B) uutoreHeTn4eckoro

[') rubpugonornyeckoro

3. . XpOMOCOMHbIe HAabopbl 3A0POBbLIX U OOSIbHbIX JIKOAEU N3Y4aloT,
ucnonb3ys meton
A) reHeanormnyecknn b) uutoreHeTnvyecknn B) 6nn3HeL0BbIN

[') rmbpugonornyecknn

. XpOMOCOMHbLIEe HabOopbI 3A0POBbLIX U OONbHbIX NHOAEN U3YYaloT,
ncnonb3ys meton
A) reHeanorndyecknn b) umutoreHeTndecknn B) BnusHeLoBbIN

[') rmbpugonornyecknn

5. Kakass uameHYMBOCTb OOycrioBnuBaeT pasnuuve ¢peHOTUNOB
oAHosIULEBbLIX OfIN3HEL 0B
A) reHHas b) reHomHasa B) moaudukaumoHHasa M) mytaumoHHas



m 6. OgHossvLoBbIe OJIM3HEeLbl B OTIINYXE OT

Pa3HOAULIOBbIX

A) moryT ObITb pasHoro nosfia b) Bcerga ogHoro
nona B) nmeloT ognHakoBbIN BEC

[') UMeoT ogMHaKoBbIE pasMepbl

7. C noMoLbIO reHeanorn4eckoro MeToga MoXxHo
BbISCHUTDb

A) xapaktep M3amMeHeHUs reHoB

b) BNnsiHne BocnutaHusi Ha pasBUTUE NCUXNYECKNX
oCobeHHOCTEN YeroBeKa

B) 3akoHOMepPHOCTN HacrnegoBaHUs NPU3HAKOB Y
YyenoBeka

[') XapaKkTep N3MeHEHNS XPOMOCOM

8 MeToa nsyyeHusa HacneaACTBEHHOCTU YenoBeKa,
B OCHOBE KOTOPOro NMeXUT nlyyeHme 4ymcna
XPOMOCOM, 0OCOOEHHOCTEN UX CTPOEHUA,
Ha3bIBaKOT

A) reHeanornyeckum bB) 6nnsHeuoBbim B)



IHekoropeie TepMuHBL

AnSeribHble reHbl - FreHbl PacnonoXeHHbIe B OOHUX U TEX Xe MeTax
(nonycax) roMonornyHbIX XpOMOCOM.

AnbTepHaTUBHbIE NPU3HAKM - NPOTUBONMOSIOXKHbIE Ka4eCTBA OJHOIO
npu3Haka (kapue unu ronyoble rnasa, CBeTNble U TEMHbIE BOMNOCHI U

T.4.)
['eH - y4yacTtok mosnekynbl IHK oTBETCTBEHHLIN 3a NPOSABNEHNe O4HOro
NpuU3HaKa n CUHTE3 onpeaeneHHoOn Monekyrnbl berka.

[[eHOTWN - COBOKYMHOCTb HACMeACTBEHHbLIX MPU3HAKOB NOJSTyYEeHHbIE OT
poauTenen.

[[OMOJSIOrMYHbIE XPOMOCOMBbI - MapHbIE XPOMOCOMbI OAWHAKOBbLIE MO
doopMbl, BENIMYMHE N XapaKTepy HacrneacTBEHHOU MHGOOpMaLUN.

LJoMUHaHTHLIN Npu3HakK - npeobnagatoLmm NpusHak NposiBNSLWNNCA B
NOTOMCTBE B J1l0OOM COCTOSAHUMN.

PeveccnBHbIV NpU3Hak - nogaBnsgemMbin NpU3HaKk NposBNSLLNNCA
TOJIbKO B TOMO3UITOTHOM COCTOAHUN.

deHOoTMN- COBOKYMHOCTb NPU3HAKOB U CBOUCTB OPraHM3moB
NpOoABNSAOLLAACS NpY B3aMMOAENCTBUA reHOoTUMna Co cpenou um
MEHSIOLLAACA B NpOLECCe XN3HM B 3aBUCUMOCTU OT cpeabl 0bnTaHus.



