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e M3yYeHHs JUCIMILIHHBI. C()OPMHpPOBaTh NpeACTaBIIeHHS Yy OOy4YaroImuxcs o0
OCHOBHBIX ITPHHI[MIIAX H MeXaHH3Max pealH3al[ii HacleJCTBEHHOH HH(OPMAIHH Ha
XPOMOCOMHOM YPOBHE.

3aaaun n3yJYeHHs JHCIHILIHHDI;

I. 3HAKOMCTBO C COBpPEMEHHBIMH TeOPeTHYeCKHMH OCHOBAaMH  BO3HHKHOBEHHS
HacJeJICTBEHHBIX XPOMOCOMHEIX 00JIe3HEH.

2. DopMHpOBaHHE IIPAaKTHYECKHX HABBIKOB II0 OCHOBHBIM METOAAM KIIACCHYECKOIO
I[HTOreHeTHYECKOI'0 00CIeIOBAHI S ITAIHEHTOB.

3. H3yyeHHe HOPMAJIbHBIX H aHOMAIIFHBIX KapHOTHIIOB YEJIOBEKA.

TEMA 1. MYTAIMOHHAA HU3MEHYMNBOCTHB H XPOMOCOMHAA
ITATOJIOTHA

HMctopus pasBUTHS KIMHHYECKOH I[HTOrEeHEeTHKH. OTKPBITHE MOJAJIbHOIO 4HCIIA
XPOMOCOM B KapHOTHIIE YelIoBeKa. Pa3zpaboTka MeTOMOB ITPHIOTOBJIEHHS IIPEIapaToB XPOMOCOM
yernoBeka. OTKPBITHE OCHOBHBIX XPOMOCOMHBIX 3al0oneBaHmii 4elloBeKa. OTKPBITHE
XPOMOCOMHOH ITQTOJIOTHH B 3aMepINHX OepeMEeHHOCTSX PaHHero Ccpoka. Paszpaborka MeTOmoB
IH(depeHIaTbHOIO OKpaIllMBaHHI XPOMOCOM 4YelIoBeKa. MekmyHapoaHas IHMTOIeHOMHAS
HOMEHKIIaTypa XpPOMOCOM YelloBeKa. PazpaloTka MOIEKVISPHO-IIHTOTeHETHYECKHX ITOAXOAO0B K
H3ydeHHio KapuHotHiila uejoeeka: FISH, mFISH, SKY, MSB, CGH, aCGH. IlpuHipie:
MOJIEKYIISIPHO-IIUTOreHETHUYECKHX METO/HK. CTpoeHHe H (PYHKIIHH XPOMOCOM YeloBeKa.
[IoHsSTHE KapHOTHIIA 4YelIOBeKa. AYTOCOMBI H I'OHOCOMBI, TOMOJIOTHYHBIE H HETOMOJIOIHYHBIE
XpomMocoMbl. IIoHsATHE  XpomarmHa. Kparkass XapakTepHCTHKAa  SYXPOMATHHOBBIX  H
reTepOXPOMAaTHHOBBIX PAHOHOB XPOMOCOM 4elloBeKa. [IoHsTHe kKapHoTHItHpoBaHHS. [IoHSTHE
KapHOTIPaMMBbI XpOMOCOM 4YeJIoBeKa. Mopd OIOorHs XpoMOCOM YelloBeKa, IIEHTPOMEPHBIH HHIEKC.
[IoHsTHE CerMeHTOB XpoMOCOM. [IpHHIIHIIBEI O0O03HAYEHHS CETMEHTOB BAOIb IIIEY XPOMOCOM.
HManorpaMMel XpoMocoM 4YelnoBeka. MHHHMAIbHBIH YPOBEHb JH(depeHIHaIbHOH OKpacKH
XPOMOCOM ITPH KapHOTHITHPOBAHHH. PaIlepHbIe CErMEHTHI XPOMOCOM YelIoBeKa JJIS OIpedelICHHS
YPOBHS pazpemnieHHs JH((epeHIHAIFHOIO OKpalmHBaHHA. [IpakTHuecKHe PpeKOMEeHIAI[HH II0
o0ecCIleyeHHIO KauecTBa H HaJeKHOCTH I[HTOreHeTHYEeCKHX HccleJoBaHHi. OCHOBHEBIE CHMBOJIEL,
KOTOPHEIE HCITONIB3YIOT IIPH 3aricH (POpMyII KapHoTHIIA. IIOoHATHE ITOIMHMOpP(pH3Ma XPOMOCOM.
[ TormmopdH3M CEIrMeHTOB IIPHIIEHTPOMEPHOIO reTepOXpPOMATHHA. [ TomrmopdnsMm
SAPHIIIIKOOOPAsVIOIMX PailOHOB aKPOIIEHTPHYECKHMX ayTocoM. MeTomHyeckie acleKThl
I[HTOreHETHYECKOIO aHalli3a IIpH OOHApYKeHHH ITOTHMOP(QHOro BapHaHTa. OCOOEHHOCTH
I[THTOrEHETHYECKOIO 3aKIOUYEHHS B CIIyYae BBISBIEHHS XPOMOCOMHOI'O BapHaHTa. lIpHMeps
(p OpMYII KAPHOTHIIOB C BApHAHTaMH XPOMOCOM. XapaKTePHCTHKA ITOJHITIONH IHH. XapaKTepHCTHKA
aHEeVIUIONANH. MeXaHH3Mbl BO3SHHKHOBEHHS TTOIMIUIONIHH H aHEYIUIOHIMI. XapaKTepHCTHKA
BHYTPHXPOMOCOMHBIX  IIEpecTpoecK.  XapaKTepHCTHKAa  MeXXPOMOCOMHEIX  IIepPeCTPOEK.
MexaHH3MBl BOSHHKHOBEHHS CTPYKTYPHBEIX IepecTpoeK. Cerperaiis JepHBaTHBEIX XPOMOCOM B
raMeTOreHe3e Vv HOCHTelleH cOallaHCHPOBAHHBIX CTPYKIYPHBIX IlepecTpoeK. lIpHMepsl
KapHOTHIIOB ¢ TeHOMHBIMH H XPOMOCOMHBIMH MyTarHsaMH. [IpaBiia 3armcH () opMyJl KAPHOTHITOB
ITpH OOHapPYyXKEHHH T€HOMHBIX H XPOMOCOMHBIX MyTali. [IOHSATHE MO3aHMI[H3Ma XPOMOCOM.
OrpaHHYEHHBIH IUIAllEHTOH MO3AHIH3M H €0 IIOCIIeACTRHS IS Pa3sBHTHA ITIOAA.

IIpakTH4Yeckoe 3aaHHe

OsHakoMbTeCh C Oazoi JgaHHBIX PubMed. Haignre crarem II0  XpPOMOCOMHBIM
3a00IeBaHIsIM YelIoBeKa: cCHHApoMY JlayHa, [laTay, Dmaeapca, Ilepemmesckoro-TepHepa, TpHILIO-
X, micoMHH Y-xpomocombl, KialH}enprepa, Komaubero Kpuka. IIpeficTaBpTe ITpe3eHTaIHH
BBITIOIIHEHHOI'O aHAJIM3a T10 CIIEAYIOIIHM ITYHKTaM:

® HCTOPIA OTKPBITHA
® STHOIIOI'HA



KPUTHYECKHI pallOH XPOMOCOMBSI (TIPH HaJIIYHH)

IHTOT€HETHYECKHE pa3sHOOOpasHe IIPH CHHAPOMAX

IIPUMEPBL (POPMYTT KAPHOTHUIIOB

KIIMHHYECKOE OITHCAHHE CHHIPOMA

TUArHOCTHKA M BO3MOJKHOE JIEUeHHE

HHTEPECHBIE OIHCAaHHbIE B OOHAPYKEHHBIX JHUTEPAaTYPHBIX HCTOYHHKAX CIIy4al (case
reports).

KoHTpoJIbHbIE BONPOCHI
1. M31moxuTe OCHOBHEIE 3Tallbl Pa3BHTHS KIIMHHYE CKOH I[THTOIeHETHKH.
2. PacckaxuTe mmpo KapHOTHIT YEIIOBEKA, eT0 OCOOEHHOCTH.
3. JlaniTe XapaKTepHCTHKY I'e€HOMHBIX MYTAaIlHI.
4., JlanTe XapaKTEPHCTHKY BHYTPHXPOMOCOMHEIX ITEPECTPOEK.
5. JlariTe XapaKTepHCTHKY MEXXPOMOCOMHBIX IIEPECTPOEK.
6. Paccka)kuTe mmpaBHIIa 3aImHcH (DOPMYI KapHOTHITA ¢ TeHOMHBIMH H XPOMOCOMHBIMH MYT al[H SIMH.

TembI qoKJIa10B

1. CHHIPOMEI ayTOCOMHBIX TPHCOMHMIL: 3THOJIOTHS H ITaTOreHEs.

2. 'oHOCOMHBIE CHHIPOMBI. 3THOIOIHS H ITaTOr'eHe3.

3. XpOMOCOMHAS Teparusd. peJaKTHPOBAHHE XPOMOCOMHOH H I'eéHOMHOH ITaTOJIOrHH. KileTouHEbIe
TTOMXOJBI JUIS ATHOIIOI HYE CKOI'O JIEUEHHS TPHILIOMIHI H aHEYIIIOH{HII.

TEMA 2. KAPHUOTHIIMPOBAHHE

Kimunyeckne MokazaHHS OIS IHTOTeHETHYECKOH IIpPeHATaIbHOH JHATHOCTHKH.
KimHndeckne ImOKazaHHS IS HCCIeQOBaHHS KOHCTHTYTHBHOIO KapHOTHIIA. KIMHHYecKHe
IIOKa3aHUS IS HCCIeJOBAaHHS KOHCTHTYTHBHOIO  KapHOTHIIA.  OTallbl  ITPOBEIEHHS
KapHOTHIIMPOBAaHHS.  OcCOOeHHOCTH  IIPeaHAJIMTHYECKOrO  ATalla  KapHOTHITHPOBAHHSL
[IpuroToBIeHHe NTpenapaToB MeTada3HbIX XPOMOCOM H HHTeP(a3HEIX SIep: MPSMbIe H HETTPSMBIE
MeToapl. JH(depeHinanbHoe H AU QepeHIHAaIbHOe H30HpaTelIbHOE OKpAaIllMBaHHE H aHAaIH3
ITOTYYEHHBIX IIpernaparoB. TpeCoBaHHS K o0TOOpPY MeTadasHBIX IUIACTHHOK JUIA aHalIH3a

KapHOTHIIA. PexoMeH1a1{HH ITO MIHHMAJIbHOMY KOIIHYCCTBY MECT El(l) d3HBIX
HHHCTIIHDI{f.IH{Tﬁp(lJHBHL]}{ AOCP, HEeOOXOMMMBIX IS IIPOBCACHHA KdPHOTHIIHPOBAHHA H
MOJICKYIAPHO-ITHTOI'CHETHHY ECKOI'O dHaJII34a. HpIII—[L[I]]'[LI 0003HaYeHH METOHO OB

madPpepeHIHaIBPHOTO H JH(PepeHIIHAIbHOIO H30HPATeIbHOIO OKPalIHBaHHS XPOMOCOM.
[Iprvepsr MeTaa3HBIX IDIACTHHOK, OKpallleHHBIX Pa3sHBIMH MeTOJaMH TH(](epeHIHaIbHOIO H
TH(pPpepeHIHaTbLHOTO H30HPaTeIbHOIO OKpPaIlMBAaHHA. 3aIliCh PE3YIIbTaTOB KapHOTHITHPOBAHHSI-
BBIJla4a OTBETA IAIfHeHTy. PekoMeHmaIH K O()OPMIIEHHIO OTBeTa. PeKOMEHJaIHH K XPaHEHHIO
IIperaparoB, IIONYyYeHHBIX CHHMKOB MeTada3, CYCIIeH3HiHl KIeTOK. HarpaBiaeHHe Ha
IIUTOTEHETHYECKOE HCCIeMoBaHNe. PexomMeHAaipin K o00beMy pPaldoTBl Ha  JOIKHOCTH
IIUTOTeHETHKA. MakCHMaIbHO JOIYCTHMBIE CPOKH  BBIITONHEHMS KapHOTHIIMPOBAHHS B
3aBHCHMOCTH OT IIPHYMH HalpaBJIeHHS Ha aHalIH3 M BHJIAa MaTepHala. PeKoOMeHIallHH K
MaKCHMaJIbHO JIOIIYCTHMOH JIOIIE HEBBIIONHEHHBIX I[HTOIEHETHUYECKHX HCCIEJOBAHHMIL B
3aBHCHMOCTH OT THITa oOpaslfa M METOHa ITPHIOTORIEHHS ITPElaparoB XpoMocoM. [IpmMepsl
(pOpMYII KapHOTHIIOB H 3aKJIIOYEeHHII IT0 HHM, HarmicaHHble cormacHo ICSN M IpakTHYeCKHX
pexkoMeHaalmii. CTaHgapThl M KOHTPOIb KauyeCcTBa IMMTOTEHETHYECKHX  HCCIIEHOBAHIMIA.
PermmaMeHTHpyIOIIE  JOKYMEHTHI B I[HTOIreHeTHYeCKHX  JHaldoparopusax. Ceprudukar
MOJIOHOKEHOB B CaHKT-IIeTepOypre.

IIpakTHyeckoe 3a1aHHe
M3yuure aaroput™M IPOBEAEHHUS IMMTOTEHETHYECKOH JHArHOCTHKH IIPH HEPa3BHBAKOIIE CS
OepeEMEHHOCTH II0 BHIEOYPOKY, OIMcaHHOMY B Itocodomu: Ilymmmo M. JI., Ilammua A. H.,



CaipurauHopa A. @. [IpuroropiaeHHe IIpenaparoB MeTa(a3sHBIX XPOMOCOM H3 BOPCHHYATOIO
XOPHOHA VYCKOPEHHBIM IIPSMBIM MeTOAOM B IIPaKTHKE IMTOreHEeTHYeCKOro aHajamza (C
BHJIeOoypoKoM, 202 1. PacckakHTe Ipo aJrOpHTM ITOTYYEHHS ITIPeNaparBO XPOMOCOM YCKOPEHHBIM
TIPSIMBIM METOJIOM.

IIpakTHYeckoe 3a1aHHe

M3yunte pabory mporpammMHoro oOecrneueHHe Adobe Photoshop, B3  OTKpPBITHIX
HCTOYHHKOB B HHTEpHeTe. M3yunTe paciipe/ielieHHe OCHOBHBIX CETMEHTOB BIOJIb ITJIEY XPOMOCOM,
HCIIONB3YSI MeToaHuecKoe rnocodme: Ilyrmo M. JI. Mabli ImpakTHKyYM I10 IIMTOreHETHKE . H3YUEHIE
KapHOTHIIa 4elIoBeKa. llepepafoTaHHoe M JoIomHeHHOe m3faHHe, 2022. Ucmombszyd Adobe
Photoshop, cocraBbTe KapHOrpamMMy HOPMAalIBHOTO KapHOTHIIA 4yelnoBeka. HMcrombs3ys Adobe
Photoshop, cocraBpre KapHOorpaMMy KapHOTHIIA 4YeJIOBeKa ¢ TI'eHOMHOH H XPOMOCOMHOM
MyTarsaMe. Harmmmmre ¢gopmyny kapuoTtwiia, cormacHo ICSN. Harmmmre 3akimrodyeHHE ITO
¢ OopMyIIaM COCTaBJIEHHEIX KaPHOTHIIOB, COITIACHO IIPAKTHYECKHM PEKOMEHIALIFSIM.

Ko HTPOJIbHbIE€ BOIIPOCHI

1. HazoBuTe OCHOBHBIE TpeCoBaHHSA K OTOOpPY MeTadasHBIX INIACTHHOK I
KapHOTHUITHPOBAHH 5.

2. OIMIMTE OCHOBHEIE AT aIThl KapHOTHITHPOBAHH.

3. PacckaxmTe TOKazaHHSI K KapHOTHITMPOBAHHIO ITPH IPOBEJCHHH IIpeHaTalIbHOMH
IHArHOCTHKH.

4, Pacckaxire TMOKa3aHHSI K KapHOTHIIHPOBAHHIO IIpH OOCJIeJOBaHHMH TIIap C
OECIIIOMHEM.

3. [lepeuncimre peKoMeH Al K 0()OPMIEHHEO 3aKIIFOYEHHS IT0 IIHTOr€HETHYECKOMY
HCCIIELOBAHHIO.

TECTOBBIE 3AJIAHUA JIJIA KOHTPOJIA 110 THCIHUIIJINHE
OOHHUMH W3 IEPBBIX HCCIIEMOBATENIEH, KOTOPBIE OIPEAENIH, YTO B HOPMAIbHOM KapHOTHIIE

yernoBeka 46 XpoMoCcOM OBLIIH

a
b) 1. Yorconom u @D. KpukoMm

c) Y. CartoHom u I Basperiep

XPGMGCGEIBI IMPpEACT aBIIAOT cOOOH KOMITIIEKC MOJICKVIIBI

a
KﬁHﬁI‘HCTﬂHGELD{ OEJIKOB
H- H TTICTOHOBBIX M HETHCTOHOBBIX OEJIKOB
C
JIHK B rHCTOHOBBIX H HETHCTOHOBBIX OEIKOB (+)

JIsg MyTaruu 1mo Terry Po6epTCOHOBCKOH TPAHCIIOKAI[MH XapaKTEPHO
a) LIEHTPHYECKOEe BOCCOEAHHEHHE (-IUIeY JABYX aKPOLEHTHYECKHX XPOMOCOM (+)
b) oOmeH (parMeHTaMH TeHEeTHYECKOrO MaTepHalla MeXIy MOByMSI H Oolee
HET'OMOJIOTHYHBIMH XPOMOCOMAMH
C) VIBOeHHe (pparMeHTa FeHETHYECKOIO MaTepHaia BHYTPH OZHOH XPOMOCOMEI

CormacHO MeXIYHApOSHOH I[HTOreHOMHOH HOMEHKIIaType XPOMOCOM 4ellOBeKa, (PopMyIIoin
MY7KCKOIO KapHOTHIIa C TPHCOMHEH XPOMOCOMBI 13 sIBIAeTCS
a



@opmyna KapuotHiia 45,X CBHIETEIBCTBYET O TOM, YTO B KIIETKAX HMEETCS MyTaI[Hg 10 THITY
a
T PHCOMBIHITOITH COMHH
C
MOHOCOMHH (+)
@opmyna Kkapuormmia 47, XX,+21 CBHIETEIBCTBYET O TOM, UTO B KIETKaX MMEETCS MYTaIlH II0
THITY
a) TPHCOMHH (+)
b) MOHOCOMHH
C
TTOTICOMIH
K wHaubomee 4YacThM MyTalpsaM, OOHapyXeHHBEIM B aOOPTHBHOM  MarcepHaile U3
CaMOITPOH3BOIILHBIX BRIKHJIBIIIEH IIEPBOTO TPHMECTPa OepeMEHHOCTH, OTHOCHT CS
a
b

C

MoHOCOMHS IIPEACTABISAET COOOH
a

b
C) JUIUIOHIHBIN Ha0Op XPOMOCOM MaTE€PHHCKOIO ITPOHCXOKICHH

Tprcomia mpeicTaBIIeET cOOOH HaITHYHe B KapHOTHIIE
a) JOIIOJIHUTEIIbHOH T'OMOIOTHYHOH ayTOCOMBI (+)
b) mrrmongHOrO Habopa XPOMOCOM OTI[OBCKOTO ITPOHCXOKIEHH
C) JUIUIOHHOrO Habopa XpOMOCOM MaTePHHCKOIO ITPOHCXO K IEHHS

OCHOBHBIM MEXaHH3MOM BO3HHKHOBEHHS THAHAPHH SBISETCS
a) Hea(p(PeKTHBHBIH OJIOK ITOITHCIIEPMHH (+)
b) HapyIIeHHe MHTOTHYECKHX AeJICHHI KJIeTOK Pa3BHBAIOIIETOCI SMOPHOHA
¢) aHaasHOe OTcTaBaHIe, 3aTparHBaIOIie OIHY ITapy TOMOIOTHYHEIX XPOMOCOM

[{eHTpOMEepPHBIN HHIEKC ITPEICTaBIsgeT COOOH OTHOIIEHHE
a
b
C

AKPOIIEHT pHYE CKHE XPOMOCOMEI ITPEACTABISIOT COO0H

a
HEPaBHOIUIEYHE XPOMOCOMEBI, B KOTOPBIX JJIMHA P-TUI€Ya 3HAYMTEIILHO IIPEBHIIIAET IHHY (-IUIeYa,
b) HepaBHOITIEUHE XPOMOCOMEI, B KOTOPHIX JIHHA P-TIjleya OONbINle JIIHHBI -TUIeYa, C
IIEHTPOMEPHBIM HHAEKCOM OT 45% 10 26%
C) HepaBHOIIJIEYHE XPOMOCOMBI, B KOTOPBIX JJIHHA (-IIedya OOINbINe JJIHHBI p-TIJIeya, C
IIEHTPOMEPHBIM HHAEKCOM OT 45% 10 26%
OnpeneneHHe YMCIa M aHaJIH3 CTPYKTYPHI MHTOTHUYECKHX XPOMOCOM C HCIIOIb30BAaHHEM

mHdpepeHIHATLHON OKpacKH, IO3BOISIONIEHl HAeHTH(HIMPOBAaTh BCe XPOMOCOMEI Habopa
Ha3BIBACTCS

a) KAPHOTHITHPOBaHHEM (+)

b) rarmoTHITHpOBaHHEM



HTH O PAMMOH

['padprueckoe m300pakeHHe KapHOTHIIA I KOJIHYECTBEHHOH H CTPYKTYPHOH XapaKTepPHCTHKH
Ka K OH XPOMOCOMEI Ha3BIBAETCS

a
b
C) TIOITHMOP(PH3MOM XPOMOCOM

Y4acToK IjIeya XpOMOCOMEBI MeKIY JIBYMS OIMHKaHIIIIMH MapKepaMH Ha3bIBaeT Cs1
a

PaOHOBI XPOMOCOMBEI (+)

R-GsHI0M

OO003HAaYEHHE CETMEHTOB Ha XPOMOCOME ITPOBOJHTCS ITO CIIEAYIOIIEH CXeMe
a
b
C
XPOMOCOMa-IIIIeU0-paiioH-CerMeHT (+)
HopmanbHast H3MEeHYHBOCTh XPOMOCOM HalOopa, KOTOpas 3aKIoyaceTcs B Pa3lIHYHIX MEXIY
TOMOJIOTHYHBIMH XPOMOCOMAMH ITO OTAEeIbHBIM CeIMeHTaM, palOHaM H JaKke I[eNbIM IUIedaM
Ha3bIBAETCSI
a
KapHOTHITHPOBAaHHEM
TTOJTHM QL) (PHHKITY

I TIIpOXOXKAEHNHS KPOCCHHIOBEpAa YV HOCHTEJIeH PoOepTCOHOBCKHX TPAHCIOKAIIMI MEXITY
HETOMOJIOTHYHBIMH ayTocoMaMH B mpodaze I wMeiioza | XpoMOCOMEI, YYacCTBYIOIIHE B
TPAHCIIOKAI[HH 00Pa3yIOT
a
YHHBAJIBHT
KBaJpUBaJICHT
TpHBaNeHT (+)
KonrsiieBbie XpoMOCOMEL B (pOPMYTIe KApHOTHITA 0003HAYAFOTCS CHMBOIOM
a
b

C

MapkepHBIe XpOMOCOMEI B (pOpMyIIe KapHOTHITA 0003HAYAKOTCS CHMBOJIOM
a) mar (+)

b) Mar

c) MAR

CormacHO MeXIYHAapOSHOH ITHTOreHOMHOH HOMEHKIIaType XPOMOCOM 4ellOBeKa, (POopMyIIoi
MY7KCKOI'O TPHIUIOHJHOIO KApHOTHITA C OMHOH Y-XPOMOCOMOH SBIISIETCS

a) 69, XXX

b) 69, XXY (+)

c) 92 XXXX

a
b

C
HHCCPIIHH



o o

IlokazaHHeM I IMPOBCACHHA HCCJICTOBAHHA KOHCTHTYTHBHOI'O KAPHOTHIIA Y CYIIPYACCKIIX IIAdp
d

b
C

[lepudeprnyeckyro WIH IYIIOBHHHYKO KPOBb Ha KapHOTHITHPOBAHHE 3a0HpParOT B IIPOOHPKY C

dHTHKOAI'YTIAAHT OM
a

b
C

rerapiH (+) _ _ _
IIEPEYUEHD OCHOBHOHU 1§ | JTOINIOJIHUTEJIbHOH YUEBHON
JINTEPATYPBI, HEOBXOJUMOMN JJIsA OCBOEHUA JUCIHHIIJINHBI:

OcHoBHaf JIHTEpaTYpaA:
bapanor B. C., Ky3Henopa T. B. [luroreHernka sMOpHOHAIBHOIO pa3BHTHSA 4elloeKa.- CIIO6.:

H3n-eo H-JI.. - 2007. — 439 c.

[Iytmo HM. JI. Mamelil IpakTHKYM II0 I[HTOTEHEeTHKE: H3VUeHHe KapHOTHIIA 4YelIIOBEKa.
[IepepaboraHHOE M JOIIOIHEHHOE HM3JaHHe. yuyeOd.—MeTOX. IocoOHe. 2— M3, Iepepad. H JOII.
CIIG.: U3n—so CIIBI'OTY «JIOTH», 2022. 48 ¢. ISBN 978-5-7629-2968—4.

[Tyrmo K. JI., Ilammua A. H., CandguranHosa A. @. [IpHrororieHHe mnpenaparoB MeTad)a3HbIX
XpOMOCOM H3 BOPCHHYATOr0 XOPHOHA VCKOPEHHBIM IIPSAMBIM METOAOM B ITPaKTHKE

I[HTOreHETHYECKOI0 aHaIM3a (¢ BHAOYPOKOM): yueb.—MeTox. mocobue. CII6.: U3g—so CIIGI OTY
«JIOTHW», 2021. 24 ¢c. ISBN 978-5-7629-2892-2 (PUHI).

JlOMOJIHUT eJILHA S JIMT epaTypa:

1. Gardner, Amor Chromosome abnormalities and genetic counseling. 2018. 1268 p.

2. KysHenora T.B., IlInnoea H.B., Teoporoa M.I'., Xapuenko T.B., Jlebemer U.H.,
AntoHeHko B.I'. lIpakTmueckue peKOMeHIAIMH II0 OOECIIEYEHHIO KaueCTBa M HaIeKHOCTH
I[HTOreHeTHYECKHX HCCleJoBaHMH. MeauimHckasa reHeTHka 2019; 18(5): 3-27.

IJIOCCAPHIN

AyTtocomsl (1-22 mmapel XpoMOCOM) — XPOMOCOMBI OTHHAKOBBIE H MY>KYHH H KEHII[HH.

baHA (EEI‘MEHT) — YHACTOK XPOMOCOMDEI, OTIIHYAIOIIHIICI OT COCEOHHX II0 HHTEHCHBHOCTH
OKPdCKH (GEETH&H IWIH  TcSMH EIH) IIPH  HCITIOIIB30BdHHH  COOTBCTCTBYIOLICIO  METOMI4

THdepeHIHATPHOTO OKPaIIHBaHHA.

1 eHOMHBIE MYTallHH — 5TO H3MCHCHIIC YHC]IA OTACIIbHBIX XPOMOCOM (EIHE}’T[JIGILI[I]II) IUIH

yBeIIMUEHHE XPOMOCOMHOr0 Ha0opa (TTOIHIUIOH THH ).

Jleenmusi — BHYTPHXPOMOCOMHAS IIEpecTpOiika, KOTOpas TIIPeJCTaRIgeT VYIpaTy 4YacTH

XPOMOCOMBDBI.



H,[[HOFPHMMH— CXEMATHYCCKOC HBGﬁpﬂ}I{EHHE BCCX CCIMCHTOB (63H,I[GE):, BHIAMNMBIX Ha

XPOMOCOMECE.

JakJIoueHHe- HCHCPIIBIBAIOIIIEE OIIHCAHHE PE3VIIbTdTd XPOMOCOMHOI'O HCCICOOBAHHA H

DﬁHﬂp}’}I{EH}IHK ElHOMElJ]IIﬁ:, ITOHATHOC HECIICITHAIIHCTY.

MapkepHbIMH IIPHHSTO Ha3bIBaTh aHOMAIIbHBIE, HEHAeHTH(PHIIHPYEMBIE C ITOMOIINBIO METOJIOB
mH(pPpepeHIHaTbHOTO OKpaIlMBAaHH S XPOMOCOMBI, KOTOpEIe (B 00IIIeM) IO pa3MepaM pPaBHBI HIIH

HE ITPEBBIIIAOT Pa3MePhl XPOMOCOMEI 20 Ha OJJHOH H TOH e MeTa(a3HOH IIaCTHHKE.

MoHocoMHs — TIeHOMHAas MyTaIlHAd, CBA3daHHAAd C OTICYICITBHCM OIHOH H3 T'OMOJIOTHYHBIX

XPOMOCOM.

KapunoTHn — COBOKYITHOCTh IPH3HAKOB (YHCIIO, pasMepPHI, (pOpMa) ITOITHOr0 Habopa XpOMOCOM,
IIPHCYIIAs KIeTKaM JaHHOIO OHMOJIOTHYeCKOrO BHIA (BHAOBOH KapHOTHII), JaHHOTO OpraHH3Ma

(MHIHBHIYaIIbHBIN KapHOTHIT) HIIH JTHHHH (KIOHA) KJIETOK.

KapunorunupoBanue — oIlpejle]ieHHe YHCIIAa H aHAIIM3 CTPYKTYPhl MHTOTHYECKHX XPOMOCOM C
HCITONIb30BaHHEM JH(pepeHIIHaIbHOH OKpacKH, IIO3BOJIIIOINEH HJIEHTH(HIIMPOBAaTh BCE

XPOMOCOMBI Habopa.

HMHMﬂp(l]HSM- HOPMaJIbHaA H3MCHUYHBOCTE XPOMOCOM Haﬁﬂpa: KOTOpaAd 3aKIIIOYdCTCHA B

Pa3MtHAX MY I'OMOJIIOTHYHBIMIT XPOMOCOMAMH 110 OTJACIIBHBEIM
CCIMCHTAM, pﬂﬁGHﬂIﬂ H JdRe IISJIBIM INICSHAM.

PenunpoxHble TPAHCIAOKAIMH — B3aHMHBIN 0OMeH (pparMeHTaMH MeXAY ABYMSI HIH Oolee

HCI'OMOJIOI'HYHBIMH XPOMOCOMAMIH.

Tpl*lﬂ.l]ﬂﬂ,[[ﬂﬂ - 3TO I'CHOMHAA MYyTaIllAa, IIPH I{DTDPDﬁ B KAPHOTHIIC HMCCTCA TPH I'allJIOHNJIHBIX

HaOopa XPOMOCOM.
XpoMocoMbE CTPYKTYPHO-(PYHKIHOHAJIbHEIE 3IIEMEHTHI AApa, coctosaue u3 JJHK u 6enkos.

HEHTpﬂMEprIﬁ HHACKC —5T0 OTHOIICHHE, BBIPAXCHHOC B IIPOLCHTAX, AIINHBI KOPOTKOI'O ILIICYA

K JUIHHE BCEH XPOMOCOMMBI.
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