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IlosicHuTeEIBLHAS 3aMUCKA

YueOHo-MeToaMueckoe mocobue paszpaborano B coorBerctBuu ¢ DI'OC CIIO mo
cnenuanbHocT 34.02.01 CectpuHckoe Jieno, yTBepKAeHHOW npruka3oM MuHHCTEpCTBAa 00pa3oBaHus

u Hayku P® ot 04 urons 2022 1. Ne 527.

[Tocobue pazpaboraHo ¢ y4eroM Mpo(EeCCHOHATBLHOTO  CTaHmapTra MeauIuHCKas
cecTpa/MEUIIMHCKUI Opat, yTBEP>KIACHHBIN NMpUKa3oM MUHHUCTEPCTBA TpyJa M COIMAIbHON 3aIIUThI
Poccuiickoit @enepanuu ot 31.07.2020 Ne 475H, ypoBeHb KBaM(UKAIUU — 5, a TaKkKe C Yy4ETOM

KBaJIN(PUKAIIMOHHBIX 3a1ipocoB co cTopoHbl yupexaeHus ['bY3 CO «Kunenb-Uepkacckas LIPby.

Conepxxkanrie  yueOHO-METOJUYECKOTO TMOcoOUs pealm3yercs B  TPOILECCe OCBOCHUS
CTYACHTAMH OCHOBHOW TMPO(PECCHOHAIBHONH 00pa30BaTEIbHON TPOTpaMMBl IO  CHEIHAIEHOCTH

34.02.01 CecTpuHcko€ A€eno.

AHanu3upys nporpamMmy, y4eOHUKH, AUJAKTUYECKUE MaTepuajbl, HAy4HYIO JUTEpaTypy H
y‘-II/ITI)IBaH ypOBeHI) IIOATrOTOBKHN CTYJIGHTOB II0 TCHETUKE 4YCJIOBCKA C OCHOBaAMHU MeHHHHHCKOﬁ
TE€HETUKH, ObUT OTOOpaH HEOOXOJWMBIM MaTepHanl M COCTaBJIICHO JAHHOE YYEOHO-METOIUYECKOE
rmocooue.

OcHOBHOHM 3amadeil JAaHHOTO TOCOOWS SBISETCS OOECIEYEeHHE CTYACHTOB HEOOXOIUMBIM
TEOPETUYCCKUM W TPAKTHYCCKUM MATEPHAIIOM JUIS YCBOCHHUS TAKMX TEM, KaK OCHOBHBIC TOHSTHS
TCHETHKH, 3aKOHBI ['. MeHens, CIeTUICHHOE HacIeI0BaHNe, HapyIIeHUE CICTUICHHUS, B3aNMO/ICHCTBHE
reHoB. MaTepual mocoOust MOXKET ObITh HCITOJIB30BAH ISl OPraHU3allii CaMOCTOSITSIILHOM paOOTHI.

B yueOHO-MeTOIMYECKOM IMOCOOUHU M3JI0KEHBI MaTePHAIbl JIJIs TIOJTOTOBKH K TEOPETHYCCKUM
Y TPAKTHYCCKUM 3aHATHSIM IO ['e€HEeTHKe YellOBeKa ¢ OCHOBAMH MEIUIIUMHCKON I€HETHKH, KOTOPHIC
MPEJICTAaBJICHBl B BHJICE CXEM CKPCHIMBAHUH M TEOPETHYECKUX OOBSICHECHUH 3aKOHOMEPHOCTEH
HACJIEIOBAHUSI TMPU3HAKOB. 3aKpelieHue TOMYYCHHBIX TEOPEeTUYECKHMX 3HAaHUU MpOBEpseTCs

PCUICHUECM IMPCIIOKCHHBIX B rmocoounu 3aJa4.

®opmupyemsbie OK — OK 01, OK 02.
®opmupyemsle [IK — 11K 4.1., [IK 4.2., 11K 4.3., I[IK 4.5., IIK 4.6.



Beenenue

I'eneTnka — 3TO HayKa O HacCJIEACTBEHHOCTH M u3MeHuYMBOCTH. Kak miobas npyras
Onosnoruyeckas Hayka T€HETHKAa COCTOMT W3 OOIMMX M YacTHRIX paszaenoB. OOmue pa3aens
MMOCBAIICHBI U3YYCHHUIO MAaTCPHUAJIBHBIX OCHOB HACJICACTBCHHOCTH W M3MCHUYHMBOCTH. OHH BKJIFOYAIOT
aHaJM3 BEIIECTBA HACJIEICTBEHHOCTH, KOTOPHIM sBIsitoTcs Monekynsl JIHK, u3ydenume cmocoba
YIAaKOBKH I'CHCTUYCCKOI0O MaTcpualia B KJICTKaX U €T0 HaCHeHCTBeHHOﬁ nepcaadyun B pAaay HOKOHCHI/If/'I,
CTPYKTYPbI U MyTaHI/Ifl I'€HOB, THUIIOB HAaACJICAOBAHHS, OCHOBHBIX I/IH(l)OpMaIII/IOHHI)IX mpoueccos, a
TAK)XXC MHOTHEC JOPYruc€ BOIIPOCHIL. YacTHEIN pa3acii TCHCTUKU — TICHCTHKA 4YCJIOBCKa IIOCBAILICH
HU3YUCHUTIO IMPOSABJIICHUC O6HII/IX TCOPCTUUCCKHUX SaKOHOMepHOCTCI\/JI HACJICACTBECHHOCTU n
HU3MCHYUBOCTU Yy YCIIOBCKA. Te ee HampaBJICHHA, KOTOPBIC IMMOCBANICHBI IIATOJOTHH YECJIOBCKA,
SABJISAIIOTCA IMTPEAMCETOM MCHHHHHCKOﬁ TCHCTUKMU.

OcHOBHOIT T CJIBIO MCHHHHHCKOﬁ TCHCTUKN ABJIACTCA H3YYCHHUC POJIU TCHECTUUCCKUX
COCTaBJISIIONIMX B OTHOJIOTHM M TIATOTE€HE3e pAa3UYHBIX 3a00JieBaHMU 4YelloBeKa. B 3amaum
MCHHHHHCKOﬁ TCHCTUKU BXOIOAT. MOUArHOCTHUKA HACJIICACTBCHHBIX 3360J’ICB3HHI>1, aHaJIn3 HuX
PacnpoCTpaHCHHOCTU B PA3JIMYHBIX MONYIISAOUAX W IOTHUYCCKUX TIpyIIax, MCIUKO-TCHCTUUYCCKOC
KOHCYJIbTHPOBaHHE ceMeil OoJIbHBIX, MNpodHUIaKTHKA HACIEACTBEHHBIX 3a0ojeBaHuii Ha Oa3ze
MpeHaTaJbHOW NUarHOCTHKU. M3yueHue Kypca MEIUIIMHCKON T'€HETUKH CTYIEHTaMHU CHEeIUaJbHOCTH
CECTPUHCKOE JeJI0 KpaiiHe HeoOxoaumo Ui 3(PQPEeKTUBHOTO BHEAPEHUS B KIWHUKY IOCTHXKEHUMN
COBPEMEHHOM T€HETUKH.

YueOHOe mocoOue Npu3BaHO YINIYOUTb M 3aKpENuTh 3HAHUS CTYACHTOB 00 OCHOBax
HACJIEICTBEHHOCTU U U3MEHYUBOCTH, OCHOBHBIX TpYNIax HACIEACTBEHHBIX MATOJIOTUN, MPUHIUIAX

MCIUKO-TCHETHYECCKOTI'O KOHCYJIbTUPOBAHUS.



1. BUOXMMMYECKHUE OCHOBBI HACJIEACTBEHHOCTH

1.1.0cHoBHBIE TeopeTHYECKHE TOJI0KEHUS

B mauane 50-x romoB XX Beka OBUIO HOKa3aHO, YTO €IWHUIIEH HACIEACTBEHHOCTH U
W3MEHYHUBOCTH SIBIISICTCS TeH, MaTepHaIbHON OCHOBOM KOTOPOTO SIBIISICTCSI
oeszokcupuobonykneunosan kucnoma (JHK).

Crpykrypa monekynbl JIHK Owpmia pacmmdposana [Ix. Yorconom, ®. Kpukom u M.
Yunkuacom B 1953 r. Ona mpezacraBiser coboit (puc. 1) 1Be cHUpaNbHO 3aKpy4YCHHBIC
aHTHIApalUIebHEle (HAIPOTMB KOHIA 3/ omHON memm pacmomaraercs 5 Komer apyroii)

MOJIMHYKJICOTUAHBIC CTIN.

Pucynox 1. Ctpykrypa monexyns! JJHK

Momnomepamu JTHK sBistiorcst mykaeomuowst (puc. 2), B COCTaB KaXJIOTO HU3HHX BXOJIST:
1. naTuyrnepomusiii caxap — ne30Kkcupu603a;
2. ocTaTtok pocGOpHOI KHCIIOTHI;

3. OJHO M3 HYCTBIPEX AaA30THUCTBIX OCHOBaHMI (HypI/IHOBLIeZ a0eHuH u 2YaHUH,

NMUPUMHUINHOBBIC: MUMUH 1 uumo3un).
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Pucynok 2. Ctpoenue Hykieotuaa  PucyHok 3. BropuuHas cTpykTypa

MoJiekyisl JIHK

Hyxneotuasl  coemuHsiloTcs B LEMOYKY  IyTeM — oOpa3oBaHHMs ~ KOBAJIEHTHBIX
(bochoamdPupHBIX) CBA3EH MEXTY AE30KCHPHO030H OJHOTO M OCTaTKOM (GochopHON KHUCIOTHI
JIPYroro HyKJeoTHaa. A30THCTble OCHOBAHHS NPHUCOETUHSIOTCS K AEe30KCHpruOo3e U o0pas3yroT
OOKOBbIE paauKanbl. Mexay a3oTtucTteiMu ocHoBaHusmu Ienoyek JIHK ycranaBnuBarorcs
BOJIOPOJHBIE CBSI3U: JIBE

— MEXJY aJICHUHOM M THMHHOM, TPU — MEX]y I'yaHUHOM UM nuto3uHoMm (puc. 3). Crporoe
COOTBETCTBHUE (B3aUMOJIOIIOIHEHHIE) HYKJIICOTUIOB IpYyT Apyry B mapHbeix nenoukax JJHK (A - T, T’
— 11) Ha3bIBaCTCS KOMNIEMEHMAPHOCHBIO.

JIHK siBnsieTcst XpaHuTeaeM reHeTu4eckoi mHGOopMaIii BO BCEX KIIETKaX MPO-U SYKapHOT.

Pubonykneunosan kucroma (PHK) B otiinuune ot JIHK comepxut caxap — pubosy. Taxxe
B mouiekyne /IHK He BcTtpewaercss a3oTHCTO€ OCHOBaHME — THUMMH, B COCTaB MOJIEKYJbl BXOJUT
Jpyroe MUPUMHUAMHOBOE OCHOBaHUE — ypayui. HeobxommmMo Takxke OTMETUTh, yTo MoJekyna PHK

B omuinume oT JIHK npencrasieHa oanHapHON LETTOYKOM.




B knerkax cymectBytor Tpu Tuna PHK: wunHbopmamumonHas, TpaHCmopTHas H
pubdocomManbHasi.

Hugpopmayuonnaa PHK (m-PHK) npencraBnsier co0oil KOMMIO ONPEAETICHHOTO YdacTKa
JIHK u BeimosHsieT (GyHKIUU nepeHocunka reHerndeckoil nadopmarnuu ot JJHK k mecty cunresa
Oenka (pruOOCOMBI) U HEMOCPEACTBEHHOYIaCTBYET B COOPKE €ro MOJIEKYJI.

Tpancnopmnuvie PHK (1-PHK) TpancnopTtupyioT aMHUHOKHCIOTBHI M3 IIUTOIUIa3Mbl B

pUOOCOMBIL.

Pubocomanvnas PHK (p-PHK) Bxomutr B cocraB pubocom. Cumrator, uto p- PHK
obecrieunBaeT OIpeieIeHHOe MPOCTPAHCTBEHHOE B3auMopacnofoxkenne n-PHKu t-PHK.
Pennukayua wmonexkyn JIHK npoucxomur B cuHTeTHYecKHil mnepuon MHTepdaszbl Ipu

y4acTuu KoMiuiekca pepmeHToB (puc. 4).
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Pucynox 4. Cxema pernnukanuu MoJiekyisl JJTHK

Kaxnmas w3 nByx memeld «MaTEepUHCKOW» MOJEKYIbl CIY)KUT MaTpuled Juis
«mouepHeit». Ctpout nouepHioro wmonekyny depment AHK-nonumepaszst coriacHO
MPUHIMIY KOMIUIeMeHTapHOCTH. [locne pemnukanuyi BHOBH CHHTE3MPOBAHHAs MOJEKyia
JJHK comepXHT OJHY «MAaT€pUHCKYIO» IIEMOYKY, a BTOPYID —

«HIOYCPHIOI0», BHOBb CUHTC3UPOBAHHYIO (HOHYKOHcepBaTHBHLIﬁ CHOCO6).

Tpanckpunyus — npouecc cuHre3a Moisiekynsl u-PHK, nmpoucxomsammii B aape. DepmeHT

6



PHK-nonumepasza nogxomut k monekyine JIHK wm paspsiBaeT BOIOPOIHBIE CBSA3H, MOCIE YErO
monekyna JJHK packpyuuBaercs Ha 2 nenouku. Onna u3 ueneit [JHK sBnsiercs xoaupyromieit. Ona
HaunHaercs ¢ 3’ komma, Tak kak ¢epment PHK- monmMepasa IBMKETCS HMEHHO B 3TOM
HANpPaBJIEHUH, ¥ TPAHCKPHUIIUS OCyIlecTBIseTcsa B Hampapiennn 3 —5/, a uPHK o6pasyercs B
nanpasnennn 5 — 3. 3 cBoGommbix mykneotunos PHK ¢epment crpout monekyry n-PHK 1o
MPUHIUIY KOMIUIEMEHTAPHOCTH a30THUCTHIX OCHOBaHWM  HykieotunoB  (agenuny JIHK
cootBerctByer ypauwin PHK, tumuny JIHK — amennn PHK, ryanuny /IHK — murosun PHK,
muto3uny JIHK — ryanun PHK). I'enernueckas mndpopmanus monexyn JJHK mpeoOpazoBanacs B
IIOCJIEI0BATEIBHOCTh HYKJIEOTHI0B MoJieKkyinbl n- PHK, kotopas 3arem BBIXOOUT W3 sapa U
HampaBJgeTcs K pudocoMam Jyis rpoliecca CUHTe3a Oeska.

Tpancnayua — nepeBoj] TeHETUYECKON WHQopManuu ¢ s3bIKa IOCIIENOBATEIbHOCTU
HYKJICOTH/IOB Ha SI3bIK MOCIEI0BATEIIbBHOCTH aMUHOKHUCIIOT, (pacimu@poBKa T€HETUYECKOTO KOa).
[Ipoucxomut B mutoriazmMe Ha pudocomax. YuactBytor: u-PHK, amunoanun-t-PHK, p-PHK,
depmentsl. CunteiBanne nHdopmamum ¢ u-PHK ocymectsnsercs B Hampapnemmn 5 — 3.
TpaHcasus COCTOUT U3 TPEX ITANOB: MHUIMAIMS, JIOHTAIMsI U TepMUHAIMs (puc 5.).

Huuyuayua — oObeIMHEHNE MaJOW CyOBEAMHUIIBI PUOOCOM, MHUITUUPYIONIETO TPHUILIETA

n-PHK (AVT), metnonun-amunoanui-1-PHK nbonpmioit cyObe AMHUITBI pUOOCOMEI.



99,4

CeobofHua prEoco Mil Ganox

Pucynoxk 5. Cxema tpancisiuu Oenka

3]10H2al{ll}l — HapalmyBaHUC IMMOJIUMIICTITHAA. Ota (1)333 BKJIIOYA€T BCC PCaKIIMU C MOMCHTA

00pa3zoBaHus IEPBOM MENTHUAHON CBSI3U JI0 MPUCOEAUHEHHS TTOCIICTHEHaAMHUHOKHUCIIOTHI.

Ha 3akmiounrtensHOM dTamne TpaHcusuuu (mepmunayus) pubocoma JTOXOIUT IO OJHOTO

u3 «nonsens» kogonoB MPHK u cuHTe3 nonmnenTtuaa mpekpaaercs.

Nudopmanmsi o0  mepBUYHON  CTPYKType  OCITKOBOM  MOJIEKY/IBbl  3aKOJUpOBaHa
MOCJIEI0BATEIBHOCTRIO HYKICOTUIOB (2eHemuueckuii Kod) B COOTBETCTBYIOLIEM YYacCTKe

moJiekyinl JIHK — rene.

CBOJICTBa T€HETHYECKOTO KOIa:

1. Oono3naunocms, T.e. KOKIbIA TpUILIET (TPH HYKJICOTHIA)

KOOUPYCTTOJIBKO OJHY aMHUHOKHUCIIOTY.

2. H30vimounocms — HCKOTOPBIC U3 aMHUHOKHUCIIOT 6y,HYT KOJOHUPOBATbLCA

2, 3,4 wiu 6 TpuruieTaMu (BaIMH KOAUpPYETCs 4 TPUIUIETAMH, a CEpHH — 6).

3. Henepekpvieaemocms — OJHOBPEMEHHO | HYKIEOTHJ BXOJHUT B
COCTaBTOJIBKO OJIHOTO TPHUILIETA.

4, Yuueepcanonocms — y Bcex OpPraHu3MOB OJHMHAKOBBHIE
TPUILIETHIKOIUPYIOT OJIMHAKOBBIE AMUHOKHUCIIOTHIL.

5. Odnonanpaeﬂennocmb — KO YUTACTCA TOJILKO B OTHOM HAIIPpAaBJICHUH.



6. Hanuyue noncenc (cmon)-Kk0o00OH08 — TPUILIETOB, KOTOpBhIE HE

KOAMPYIOT aMUHOKHUCIIOTHL. Korma pubocoma B mporecce TPaHCISALUUU JOXOIMUT JI0

TaKMX KOJIOHOB, TO CUHTe3 Oenka mpekpamaercs. B monekyne PHK — YAA, YT'A,

VAI.

1. Henpepusienocms (06€3 3HAKOB TIPEIIMHAHUS)

IIpyU BbINIAACHHUN

OJIHOTO HYKJICOTHAA B MHPOLUECCC CUYUTLIBAHWA €ro MCECTO 3aHUMACT HYKIICOTHI U3

cocenHero konaoHa. CraproBbiMH KojgoHamu B Mojekyie u-PHK ssistores AYIT u

I'VI.

3amauga.l.

2. Omnpenenure

3. Omnpenenure
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Pucynox 6. Tabmuiia reHETHIECKOTO KOJIa

1.2.
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Opna u3 neneit monexkynsl JJHK umeer cinenyrommii mopsaoK HyKI€OTHUIOB:

AAITHTUTAITTALIAIT.

1. OHpC)ICJ'II/ITe IOCJICA0BATCIIbHOCTD HYKJIICOTHI0B B KOMHHGMCHTapHOﬁ LICIIN.

OCIICA0OBATCIIbHOCTD

KOMHHCMCHTapHOﬁ OCIIN.

oCJICA0OBATCIIbHOCTD

3aKOJUPOBAHHOM B KOMHJ’IGMGHT&pHOfI OCIIN.

KOJIOHOB

uPHK,

AMHUHOKHUCIIOT

B

HOJIUIICIITU AL,

CHHTCSHpOBaHHOﬁ

Ha

4. OHpeI[eJ'II/ITe KaK U3MCHUTCH MOCJICAOBATCIBHOCTh AMUHOKHCIIOT CCJIIM BMOJICKYJIC I[HK
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MIPOU30MIET 3aMeHa HyKJIeOTHI0B «T» B 6 1 8 monoxenusx Ha «I .
Pewenue: 1. Cornacno IPUHLINIIA KOMIIJIEMEHTapHOCTHU a30TUCTBIX
ocHoBanuil B moJiekyne JJHK (A — T, I -1I'), ctpouM BTOpYIO LIENOYKY MOJIEKYIIbI:

AATTITLTATTTAIILIALT

AATTHTUTATTTAIIUALT — nepsast nenouxa JJTHK TTHIITATATIIIATITTLIA —

BTOpas nenouyka JJHK.

2. COrnacHo IPUHIMITY KOMIUIEMEHTAPHOCTH a30TUCTHIX ocHoBaHui MonekynJHK u PHK
(A-V,-T), ctrpoum nenouxy n-PHK:
TTHUCATATHHATITTHA — Bropas nenouka JHK
AAITOYUYAITYALUATY — monexyna u-PHK

3. CornacHO CBOMCTBY TPUILIETHOCTH I'€HETHYECKOTO KOJa, pazouBaeM memnodky u-PHK
Ha TPUIUIETH, 3aTeéM MO TaOlMIe TE€HETHYECKOro ToJa OIpelesisieM MOCIel0BaTeIbHOCTb
AMUHOKHCIIOT B MOJIUTIENTHE:

AAT TITY IIVA TTY AL AT'Y — tpumerst uPHK

JIU3 — ajia — JIed — M — TPe — cep — MOJIUIIENTH]L

4.  Tlpoussogum 3aMEeHY HYKJICOTHIOB:
AAITHTUTAITTALIIAI'T — nepas nenouka JJHK
AAITHI'OIAITTALOUIAI'T — myrupoBanHas nepsas nenouka JJHK

Hanpimie  ompenensieM — MOCIENOBATEIbHO  KOMIUIEMEHTapHyro  menb, uW-PHK wu
AMUHOKHCIIOTHYIO MTOCJIEZIOBATENbHOCTD:
AITOI'OCAITTAOUIAI'T — myrupoBanHas neppas nenouka JIHK
TTHUIUTOTHHOATITTIHA - BTOpas LIeTI0YKa JIHK.
AAITUI'OIAITYALLIAL'Y — monekyna u-PHK

AAT THOI UOTATTY ALLL AI'Y — tpunietst u-PHK
73 — ana — apr — I — TPe — Cep — MOJIUIENTUT

3amMmeHa HYKJICOTHU A «T» B 6 MOJNIOKEHHH HE I[MpUBCJIa K HU3MCHCHUIO AMUHOKHUCIIOTHOH
IoCJICA0BAaTCIIbHOCTH, HO 3aMCHAa B 8 monoxxeHuu MMpUBCACT K 3aMCHC aMHUHOKUCIIOTHI JIEMIIMH Ha

ApPTUHUH.
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3agaua 2. [lonunenTuaHas 1enb OJHOTO Oe€jiKa >KMBOTHBIX HMMEET CIEAYIOIlee Haydaso:
JU3UH — T[JIyTaMMH — TPEOHMH — aJlaHUH — aJaHMH — QIaHuH — Ju3uH... C Kakoi
IIOCJIE0BATEILHOCTH HYKJIEOTHI0B HAUYMHAETCS T'€H, COOTBETCTBYIOIUUATOMY O€NKy?

Pewenue: IlockonbKy OJHY aMHMHOKHMCIOTY MOTYT KOJMPOBAaTh HECKOJIBKO TPUILIETOB,
TouHylo crpykrypy H-PHK u yuacrka JIHK omnpenennts HEBO3MOXKHO, CTPYKTypa MOXKET
BappupoBaTh. VcHop3ysl NPUHLIKIT KOMIJIEMEHTAPHOCTH HYKJIEOTUIOB U TAaOIUIy F€HETUYECKOTO

KOJia moJrydyacM OAWH U3 BAPHUAHTOB!

AAT TAA AITY TITY TITY TIY AAT - u-PHK
TTI{LITT TT'A IITA ITTA LIT'A TTII - JHK.

3aganus 1J15 CaMOCTOAITEJbHON padoThI CTYAEHTOB

HOJ'IBSYSICB MNpEACTAaBJICHHBIMU MCETOAMKAMHU PCIICHHA 3alaad, JJId 3aKpCIUICHUA MaTepualia
CaMOCTOATCIBHO pemunTe CICOYIOINEC 3aJa4uu 1o TEME «buoxuMudecKkre OCHOBBI

HaCJICACTBEHHOCTHU:

3apaua 1. B ogHO# HccienoBaTeNbCKON 1a00PaTOPUN U3YUEH YIaCTOK OJHOU M3 IEMOYEK
monekynbl JIHK. Okazanock, uto oH coctout u3 24 moHoMepoB- HykieotuaoB: ['TIT TAA LI'A
LI ATA ITIN TALL ALLLL . KakoBO cTpo€HHECOOTBETCTBYIOIIETO Y4acTKa BTOPOM IIENOYKH TOM

e mMoJiekyabsl JITHK?

3anaua 2. Monekyna JIHK pacnanace Ha aBe uenouku. OnHa u3 Hux umeet ctpoenue: TAI
AT I'TT AA LUI'T I'TT I'AT THA ... . Kakoe ctpoenne Oyner umeTh BTopas moiiekyna JJHK,

Kor'Jla YKa3daHHas LECIovYKa JO0CTPOUTCA OO0 TTOJIHOH /:[Byxuenoqequﬁ MOJ'ICKYJ'IBI?

332[3‘13 3. OHpe,Z[eJ'II/ITe aMMHOKHCIOTHBIM COCTaB OJIMIICIITU A, KOTOpBIﬁ KOAUPYETCA

cnenyrouel nocnenoparenbHocTeio U-PHK: HIIA LY ITY VVVITLIL

332[3‘13 4, Kaxas IoCJaACA0BAaTCIBHOCTD AMHMHOKHUCIIOT KOOUPYETCs TaKkoM

nocienoBarenbHOCThIO HyKIeoTuaoB JJHK: LT AI'T I'TT" AALL LHAT TIHA?

3agauya 5. C kakoi MOCIEAOBATEIBHOCTH AaMHHOKHCIIOT HayWHAeTCs OCNOK, eCiau OH
3aKOAUPOBAH TaKOW mocienoBaTenbHOCThI0 HykJeoTuaos: AL UL AT IO I'TT ALLLL?
Kakum craHeT Hayalo MONMIIENTUAHON IIENHU CHUHTE3UPYEeMOro Oenka, €clIu MOoJ BIUSHHEM

PEHTI€HOBCKUX Jy4el MATBIH HYKJI€OTH I OKa)KeTcs BHIOUTHIM U3 Mojekynsl JJHK?

33}13'—[3 6. OHpC,Z[CJ'II/ITe MopAAOK CJIICAOBAHUSA AMUHOKHCIIOT B YYACTKC MOJICKYJIbI 66)’[1(8.,

€CJIM M3BECTHO, YTO OH KOJIUpPYETCs TakoW mocieaoBaTenbHOCThio HykieotuaoB JHK: TT'A TII
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I'TT TAT I'tll' L. Kak u3meHuTcst 6€70K, eCiii XUMUYECKHM ITyTeM OyIyT yIaJIeHbl JeBSATHINA U

TPUHAILATHIA HYKJICOTHIbI?

3amaua 7. Ha3oBuTe mocienoBaTeinbHble MOHOMEPHI y4acTKa MOJICKYJbI Oellka, KOTOPBIN
CHUHTE3UpPYeTCS HAa OCHOBe WH(poOpMaIuu, «3amucanHoi» B Mosekyne [JHK rtakum mopsiakom
mykireotynos: THT LI AAA AAI' ATA UI' AT. Kak oTpa3utcst Ha CTpoeHUHU Oeika

BhInagieHue u3 mosekyinsl JJHK nepBoro nykineotuaa?

3agaya 8. Yuacrok nenu JJHK mmeer criemyronryro MOCIeAOBATEIbHOCTh HYKICOTH]IOB:
ITA ALA IITA ITT AAA TAII. Kakoa nepBuyHas cTpykTypaOenka, ecnu B 3toi nenu JJHK
Bemager 10% Hywkreotun? KakoBa mepBuuHas cTpykrypa Oenka, ecmu mexay 9-m u 10-m

HYKJIEOTHIAMU BCTaHET HyKIeoTu « T»?

3agauya 9. IlepBpie 9 aMHHOKMCIOT B [-Ilenmy WHCYAWHA: (EHWIAJAaHWH — BalHH —

acrraparuHoBas KUCJIOTa — IMyTaMHWH — TUCTUAWH — HeﬁHI/IH — QUCTCUH — I'NIMIOWH — CCPUH.

Onpenenure 0aUH U3 BapuaHTOB CTPYKTYphl ydactka JJHK, xoaupyroniero stydacts nenu

WHCYJIMHA.

3agauya 10. @parmeHT MOJEKyIbl MUOTJIOOWHA UMEET CIIEIYIOINEe aMUHOKUCIIOTHI: BaJUH —

AJIaHWH — INIyTaMUHOBAs KHUCJI0Ta — TUPO3UH — CEPUH — I''TyTaMUH.

Omnpenenure ONWH W3 BO3MOXHBIX BapHaHTOB CTpoeHust (parmenta Mmoiekynsl JIHK,

KOJIMPYIOILEH 3Ty MOCIEI0BATEIIbHOCTh aMUHOKHCIOT?

3agaya 11. YuacTok MoJeKyibl Oesika UMEeT Cielyrollee CTpOeHue: Ipo — JIH3

— ruc — Baj — TUp. CKOJBKO BO3MOKHBIX BapHaHTOB CTpoeHus (pparmenta mosekyiast JHK

KOJUPYET 3Ty 4acTh MOJIEKYIbI Oenka?

3agaua 12. Oxna u3 neneit pubonykieassl (pepMeHTa MOHKETyJOUHOMN HKelle3bl) COCTOUT
u3 16 amunokucnot: I'my — I'nu — Acn — [Ipo — Tup — Ban — IIpo —Ban — IIpo — Ban — 'uc — @en —
AcH — Ana — Cep — Ban. Onpenenure crpykrypy ydactka JHK, komupyromero 3Ty yactb
pUOOHYKIICa3bl.

3agaua 13. Kakoil nocrnenoBatensHocThIO0 HyKineoTunoB JJHK konupyercs ygacrok Oenka,
€CJIN OH UMEET CJIENYIOIIee CTPOCHHE: IPOJIMH — BAJIMH — apTMHUH — MIPOJIMH — JICHIIUH — BAJIUH —

apruHUH?

3agaua 14. Menbias 1ienb MOHOMEPOB B MOJIEKYJIe MHCYJIMHA (Tak Ha3blBaeMas Lenb A)
3aKaHYMBAETCS TAKMMHU aMUHOKHUCIOTAMU: JICHIIMH — TUPO3HH
— acmaparuH — THUPO3MH — IIMCTEMH — acnaparuH. Kakoil nocinenoBaTenbHOCTBIO

Hykieotunos JIHK koaupyercs nanHas nens MOJIEKYIIbl?

12



3agaua 15, TopMOH  Ba30mpecCMH  HMMEET  CIEAYIONIYI0  aMHUHOKHCIOTHYIO
nocnenoBarenbHocTh: Huc — Tup — ®@en — ['mu — Acu — Luc — IIpo — Apr — I'nu. CocraBbTte

IIOCJIEI0BATEIBHOCTD HYKJIIEOTUI0B, KOAUPYIOWUX 3TOT ropmoH, B JIHK un-PHK.
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2. HHUTOJIOTMYECKUE OCHOBBI HACJIEACTBEHHOCTHU

2.1.0OcHOBHBIE TEOPETUYECKHUE TOJIOKEHHUS

Bpewmsi Xu3HM KJIETKM C MOMEHTa ee oOpa3oBaHMs A0 JEJIEHUS COCTABIISET K/1eMmO4YHblll
yurn. KneTouHbld LMK JAETUTCS HA CTaauU: MUmO3 WM COOCTBEHHO [EJIEHUE KIETKU U
unmepgaza — nepuon Mexay neneHusMua. CaMod JIUTENBHON cramued uHTep(dasbl SBISICTCS
MEpUO  OTHOCHUTENBHOTO  TIOKOS  KIETKH — mnpecunmemuyeckas cmaous Gl, ee
MPOIOJDKUTEIIBHOCTh MOXKET 3HAauuTeNbHO BapbHpoBath. [locne G1 HaumHaeTcs OYEHb Ba)KHAs
cunmemuueckasa cmaoua S, B nporecce kotopoit npoucxoaut pervtukanus [JHK. lanee cnemyer

MOJATOTOBKA K MHTO3Y — Rocmcunmemuueckas cmaous G2 v cam MuTo3 — cmaous M.

aza M

-

MUTO3
(nenenve anpa)

UMNTOKUHE3
dasa G2 = (nenenve umionnasmm) 4
p— ¢ -

uHTepasa

daza G1
S-thaza
pennvkaums QHK

Pucynok 7. CxeMa KJIE€TOYHOTO LIHUKIIA

KiroueBas poOJIb B MHUTO3C INPUHAMICKUT XPOMOCOMAM — TAKUM CTPYKTypaM B dJpax
KIICTOK, KOTOPBLIC B TIIEpUOA MACJICHUA OTYUYCTIMBO BHUIHBI IIpU CBETOBOH MHUKPOCKOIIMU U
HCIIOJIb30BaHNU CHGHI/I(I)I/ILICCKI/IX MCTONOB OKpalllnBaHUA. OKpamnBanmeew{ BCIICCTBO XpOMOCOM

HAa3bIBACTCA XPOMAMUHOM.

Ha6op XpoOMOCOM OJJHOM KIIETKH Ha3bIBAETCS KapnuOTHUIIOM. Yucao u MOp(bOJIOI‘I/IH

XpOMOCOM OTHOCATCA K BUAOBBIM IPU3HAKAM.
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Crymanx KROpOTHOE NNeYo

USraTpomena

~ Uentpomepa -
Howsa
LamuHoe nneyo
s
”
.-/
feno- ARpo CyGmera- Mera-
HEHTPHMNECKIA LUEHTPHYECKANA LUeHTDRYSCKaR UBHTPMYECKIRA

Pucynox 8. Tumnsr xpoMocom

B xaxpoli xpoMocoMe ecTh BaKHbI (DYHKIIMOHAJIBHBIM Y4acTOK, KOTOPBIHA Ha3bIBaeTCA
nentpomepoid. Ilenmpomepa paznenseT XpoMOCOMY Ha JBa IUie4a, KOTOPBIE HA3BIBAIOTCS
menomepamu. XpoMOCOMBI JCIAT HA AKPOUEHMPUKU, MEMAUEeHMPUKU 1 cydmemayeHmpuxu
NpU  JIOKaJIU3alMd IIEHTPOMEPhl COOTBETCTBEHHO HA KOHIIE XPOMOCOMBI, MOCPEIUHE U B
MPOMEKYTOYHOM TOJIOKEHHUH. BBIIETAIOT TakKe TEIOUEHTPUUECKHE XPOMOCOMBI, KOPOTKOE ILJIEHO
Y KOTOPBIX OTCYTCTBYET.

B coMarnueckux KieTKax BBICIIUX KaXKAash XpOMOCOMa MPEACTaBICHA ABYMs KOIMUSIMHU, TO
€CTh OUNIOUOHbIM HaOopom. V1 TONBKO B TOJOBBIX KJIETKAaX HAOIIOMAETCS OJIWHAPHBIN WIN
2anj10UOHbBLI HAOOP XPOMOCOM, OOPA3YIOIIUICS B pe3yibTaTe IMpoliecca Meno3a.

Muto3, B CBOIO OYe€pelb, TAKXKE JAENUTCS Ha cTtaauu. Ha cramum mpoghazer mpoucxoaut
HMCYE3HOBEHHUE SJCPHOM MeMOpaHbl, KOHJICHCAIUS WM YIUIOTHEHHE XPOMOCOM 3a CYET HX
CIIUpalv3allii, MUTpAlUs LEHTPUOJECH K MPOTUBOIOJOXKHBIM IOJIOCaM, MPUBOJMIMIAS K

noJsipu3alnuu KICTKU, U (I)OpMI/IpOBaHI/Ie BCPCTCHA NCJIICHUA.

15



Pucynok 9. Muro3

B niepuon memaghaszot iecHTpOMEpHI pacrioiaratoTes 1Mo YKBATOPY KICTKH MEPIEHINKYISIPHO
OCH BepeTeHa nenieHus. Ha cragum amaghazvt mpouCXOIUT pas3jelicHUue IEHTPOMEp, XPOMAaTHIbI
MPEBPAIIAIOTCS B CaMOCTOSTEIbHBIE XPOMOCOMBI M, YBIIEKaeMbIC IIEHTPOMEpPaMH, HAYWHAIOT
JBUTATbCS K TPOTHUBOIOJOKHBIM IIOJIFOCAM KJICTKH 10 HHUTSIM BepeTeHa JeneHus. Ha
3aKJIIOYUTEIBHOW CTaJMH — menoghaze — TPOWCXOIUT JCCIUpaAIA3aAlMs XPOMOCOM, HCUYE3aeT
BEpEeTEHO JelieHus], (HOpMUpYyeTCs siiepHass MeMOpaHa W TPOUCXOJMT PAa3/ICICHUE IUTOILIA3MbI
(uumoxenes).

Mei103 TIPOUCXOTUT TOJBKO MPU OOpa3OBaHUU TOJOBBIX KIETOK, U OH BKIIOYAaeT JBa
KJICTOUHBIX JAeNeHUs: meito3 I unu pedykyuonnoe oenenue u meiios |l (hkeayuonnoe oenenue).
Bo Bpems npodasbl meiio3a | TroMonoruuHeie XpOMOCOMBI KOHBIHPYIOT (CIMBAIOTCA) IPYT C
JIpyrom Mo Bcel JuinHe, o0pa3ys dueanenm. B 5T0 BpeMsi MOKET MPOUCXOAUTH OOMEH y4acTKaMH
MEXAYy HECEeCTPUHCKUMHU XpOMaTHAAMU — KPOCCUH206ep WM TOMOJIOTMYHas pekoMOuHarwms. B
TOYKE peKOMOMHAIMKU 00pa3yeTcs BUAUMAS B CBETOBOM MHKPOCKON KpecTooOpa3Has CTPYKTypa —
xuazma. OOMEH MPOUCXOTUT TOIBKO MEXAY ABYMs U3 4eThIpex xpomaTuia. Ha craguu meradasbl
OMBAJIGHTHl BBICTPAMBAIOTCS B DKBATOPUATIBHOW IUIOCKOCTH, TPU ITOM IEHPOMEpPHI CIydaifHO
OPUEHTHUPYIOTCS OTHOCUTENBHO TMOJIIOCOB KiIeTkH. Ha cramuu aHada3bl TOMOJIOTUYHBIE XPOMOCOMBI

OTACIIAOTCA APYT OT ApYyra U HAYMHAIOT ABUTATHCA K MPOTUBOIIOJIOKHBIM IMOJIFOCAM.

HpI/I O9TOM pPaClICIUICHUSA HEHTPOMCPBI HE TMPOUCXOAUT, H CCCTPUHCKHUEC XPOMATUILI
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OKa3bIBAIOTCS CBA3aHHBIMU. OJHAKO OHM MOTYT OBITH yX€ HE MICHTUYHBI JAPYT JPYTy H3-3a
MIPOM3OMIEAIIET0 KpoccuHroBepa. TakuM o0pazoMm, B mporiecce mehio3a | W3 oqHON TUTUTOMIHOMN
KJIETKH 00pa3yloTcs ABe ramiougHbie. [IpoMexxyTok Mexly mepBbIM U BTOPBIM JCJICHUSMHU Meio3a
Ha3bIBACTCSl UHMEPKUHe30M. BaXHO TIOMYEPKHYTH, YTO HA 3TOM CTAJUH HE MPOUCXOIUT yIBOCHUS

XpOMaTH/I.

Menos

= S OTuyosckan o= 5
e s N
(= xpomocoma  ([FZoy— Jocipmnnins
\ MaTepuHckas |\ 5 P

\ =
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Pucynoxk 10. Metios

B npodaze meiio3a Il BoccranaBnrBaeTcst BEpETEHO AETICHUS, XPOMOCOMBI PACIIONIararoTcs B
AKBAaTOpHANLHON TIocKoCcTH. B anadaze |l mpoucxoaut pacuiernienne HEHTPOMEDP, U XPOMOCOMBI
JIBUTAIOTCSI K TMPOTHUBOIMOJIOXKHBIM ToJtocaM. Takum o0pa3om, Ha OJIMH aKT YIBOSHUS XPOMOCOM
MPUXOAATCA JBa TOCJEI0BaTENbHBIX IUKIA aeieHust kieTku. [locne 3aBepmienus Ttenodassr |l
JTUTUIOUAHAS POJUTENbCKAs KJIEeTKa AETUTCS Ha YeThIpe TaIUIOUAHBIC TMOJIOBbIE KJIETKHU, MpHYEM
oOpa3oBaBIIriecss TaMeThl HE MJIEHTHYHBI APYr APYry — (parMeHThl MATEPUHCKUX M OTLIOBCKUX

XpOMOCOM HAXOZATCS B HUX B PA3JIMYHBIX KOM6I/IHaLII/I$IX.

3a,[[aHI/I$I JIJIsI CAMOCTOSTEIbHOM pa6OTLI CTYACHTOB

I[J'IH 3aKpCIUICHUA MaTcepuajia 1o TEME ((]_[I/ITOJIOTI/I‘-IGCKI/IG OCHOBBI HaCJICACTBCHHOCTH»

17



CaMOCTOATCIIbHO PCIIUTC CICAYIOIIHUEC TCCTOBBIC 3aJaHUs. BBI6€pI/ITe OAWH WM HCECKOJIBKO

IMpaBHJIbHBIX OTBCTOB.

1. OPTAHOUABI KJIIETKH, COAEPXXALLIME JHK

1) sapo

2) pu6oCcoMBI

3) xommtexc Tombmxu

4) mutoxonIpUK

5) xnmopomnnacTsr

6) sHIOMIA3MATHYECKUI PETUKYITYM

2. BXPOMOCOMAX OCYIIECTBJISIOTCS ITPOLIECCHI

1) cunres Genka
2) cunte3 ATD
3) cuntes PHK
4) potocunres
5) cuntes JIHK

3. BCOCTAB XPOMATHHA BXOJAT

1) IHK
2) yrieBopl
3) nonmcaxapu st
4) PHK
5) 6enku
6) sxups
4, MECTO IIPUKPEIUJIEHMS HUTEU BEPETEHA JAEJIEH A K XPOMOCOME

1) sapeiuiko
2) Tenomepa
3) uenrpomepa

5. CAMOYIBOEHUME MOJIEKVYIJIbI JHK ITPOUCXOJUT

1) B unTepdase
2) B mpodasze
3) B Mmeradasze

4) B anagaze
5) B Tenogase

6. CITOCOBb AEJIEHUA COMATUYECKHNX KJIETOK XXUBOTHBIX
1) muTo3
2) Meiios

7. BUOJIOTUYECKOE 3HAUYEHUE MEMO3A

1) obecnieunBacT COXpaHCHUEC UCXOAHOTO XPOMOCOMHOTI'O Ha60pa

2) obecrieynBaeT PeIyKIIMI0 XPOMOCOMHOTO Habopa
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3) obecneunBaeT reHeTHUECKYIO OHOPOIHOCTD J0UEPHUX KIETOK
4) nexuT B OCHOBE MEXaHW3Ma 00Pa30BaHMUs raMeT

8. BO BPEMSI MEMO3A, B OTJIMUUE OT MUTOTUYECKOI'O JEJEHMS KJIETKU,
[MPOUCXOIUT

1) o6pasoBanue IBYX KJIETOK
2) 06pazoBaHue YETHIPEX KIETOK
3) onHo nenenue
4) nBa nenenmus
5) 06pa3oBaHye 0IMHAKOBBIX 110 TEHETHUECKOMY HabOPy KJIETOK
6) o6pazoBanue pa3HBIX KIETOK
7) yMeHbILIEHHE YHCITa XPOMOCOM
8) yBenuuenue umcia XxpoMocom
9. UIHTEP®A3A — OTO CTAANS AEJIEHNWS KIIETKHW, BO BPEMSI KOTOPOM

1) npoucxomut cunres JJHK

2) paspymaercs 060709Ka Apa

3) o6pasyetcs obomouxa sapa

4) XpOMOCOMBI HE BHTHBI

5) XpoMOCOMBI BEICTPAaMBAIOTCSA IO YKBATOPY KIETKH
6) XpoMOCOMBI pacXoaaTcs K MOTIOCaM

10. IIPO®A3A MUTO3A — OTO CTAJIMS JEJEHUS KJIETKU, BO BPEMS KOTOPOI

1) paspymaercs 000J1049Ka sapa

2) obpasyercs 06010UKa sApa

3) npoucxoaut cuare3 JTHK

4) XpOMOCOMBI PACXOISITCS K MOJTIOCaM

5) XpOMOCOMBI BBICTPAUBAIOTCS 110 SKBATOPY KIETKH
6) CTaHOBATCS BUIHBI XPOMOCOMBI

7) XpOMOCOMBI HE BHTHbBI

11. META®A3A - 9TO CTAVA JEJIEHUA KJIETKU, BO BPEMS KOTOPOI

1) mpoucxoaut cunte3 JJHK

2) paspyiiaercst 000J04Ka sapa

3) obpasyercs 000s104Ka AP

4) XpOMOCOMBI HE BHTHBI

5) XpOMOCOMBI BBICTPAUBAIOTCS 110 SKBATOPY KIETKH
6) XpOMOCOMBI PAaCXOIATCS K MOJIFOCAM

12. AHA®A3A — 3TO CTAJIUSA JEJIEHUA KJIETKH, BO BPEMS KOTOPOU

1) XxpoMOCOMBI He BHIHBI

2) XpOMOCOMBI PacXoIATcs K MOII0caM

3) XpOMOCOMBI BHLICTPAHBAIOTCS MO IKBATOPY KIETKH
4) npoucxoaut cuHte3 JJHK

5) paspymaercs o6onouka spa

6) o6pasyercs oGonouka sapa

19



13. TIOCJIIEAOBATEJIbBHOCTb ®A3 MUTO3A

1) meradasa npodasa — tenodasa — anadaza

2) metadasa — untepdasa — npodasa — anadasa

3) unrepdasa — renodasa — anadasza — metadasa — nmpodasa
4) anadaza — meradasza — npodasa — tenodasa

5) npodaza — meradasza — anadaza — Tenodasa

14. BO BPEMA S-IIEPMOJIA KIIETOYHOI'O HUKIJIA TIPOUCXOAUT

1) paspyiieHue saepHOi 000I0YKH

2) cunte3 JHK

3) cunre3 PHK

4) cunTte3 OeNKoB

5) XpOMOCOMBI HE BUIHBI

6) XpOMOCOMBI BHICTPAUBAIOTCS 110 KBATOPY KIETKH
7) XpOMOCOMBI PACXOISITCSI K TIOJIFOCaM

15. HAUBOJIEE KOPOTKASA CTAAUA MUTO3A CPEAU TEPEYUCIIEHHBIX

1) unrepdaza
2) Tenodasa
3) meradaza
4) mpodasa

16. TTIPU MUTOTUYECKOM JAEJIEHUW AUITJIOUAHOI'O AAPA TTOJIYUHAETCA
HABOP XPOMOCOM

1) rarutonJHbII
2) MUTUIOUIHBIHA
3) OO AHBII

17. TUII JAEJIEHWA KJIETOK, KOTOPBII HE COITPOBOXIAETCAYMEHBIIEHUEM
HABOPA XPOMOCOM

1) muTO3
2) | nenenue meiiosa
3) Il nenenue meiio3a

18. TUII JEJIEHUA KJIETOK, KOTOPBIM COITPOBOXJIAETCS YMEHBIIEHUEM
HABOPA XPOMOCOM

1) npocTtoe geneHne
2) MHUTO3

3) | nenenue meiiosa
4) 1l nenenue meiio3a

19. TUIl JAEJIEHMA KIJIETOK, IIPM KOTOPOM KOJIMYECTBO XPOMOCOM
YMEHBITDAETCA POBHO B /IBA PA3A

1) muto3

2) | nenenue meiio3a
3) Il nenenue meiio3a
4) amuTo3

20. [IPABUJILHOE OITPEJEJIEHME MEMO3A
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1) meito3 — 3TO jeneHHE KICTKH, HPH KOTOPOM YHCIO XPOMOCOM OCTaeTCs
IIOCTOAHHBIM

2) Mei03 — 3TO JIeJIeHHEe KIIETKH, IIPH KOTOPOM YHCIO XPOMOCOM YMCHBIIAETCS B
JBa pasa

3) Meii03 — 3TO MepBOE JICICHUE 3UTOTHI

21. MEMO3 (Y PABHBIX OPI’AHU3MOB) MOXET ITPOUCXOIUTh

1) npu 0Opa3oBaHUU TaMeT
2) TIpH JICTICHUU COMATHYECKUX KIETOK

22. TIEPBOE JIEJIEHUE MENO3A HA3BIBAETCS .... [IOTOMY UTO...

1) MutoTHYECKOEC

2) 5KBaIMOHHOE (YPaBHUTEIBEHOR)

3) peayKIMOHHOE

4) ...K MOJIFOCaM PaCXOJATCS XPOMATHJIBI OT KaXKI0H XPOMOCOMBI
5) ...K oJTIFOCaM PacXOoJISITCS 1EIbIe XPOMOCOMBI

23. BTOPOE JIEJIEHME MEMO3A HA3BIBAETCS .... [IOTOMY UTO...

1) MuToTHYECKOE

2) 5KBaIMOHHOE (YPAaBHUTEIBHOR)

3) peayKIMOHHOE

4) ...K MOJIFOCaM PaCXOSTCSA XPOMATHJIBI OT KKIOH XPOMOCOMBI
5)...K TOJIFOCaM PACXOIATCS IIETIbIE XPOMOCOMBI

24. KPOCCHUHI'OBEP - 3TO

1) caMoyIBOEHHE XPOMOCOM

2) siBJIEHHE KOHBIOTAIMH XpOMOCOM B mpodase | aeraenus meiosa
3) sBJIEHHUE MTEpEeKpecTa XpOMOCOM B mpodase | genenus meiosa
4) mporiecc pacxokKACHHS XPOMOCOM K IOJTFOCaM KIICTKH

5) 06MeH ygacTKaMu XpOMOCOM

25. B OTJIMYUE OT ITPO®A3BI MUTO3A, BPEMS I[TPO®A3EI I JEJTEHUAMENO3A
IMPOUCXOIUT

1) yaBoeHue XpoMOCOM

2) crupanu3aIys XpoMoCoOM

3) cOnmKeHne TOMOJIOTHYHBIX XPOMOCOM

4) obpa3zoBanue OMBAICHTOB

5) KpocCHHTOBEP

6) pacxoxIeHHEe XPOMATHJI K TTOJIFOCaM KJICTKH
7) pacxoxIeHHEe XPOMOCOM K MOJIFOCaM KJICTKH

26. B XPOMOCOME K HAYAJIY IIPO®A3bI MUTO3A HAXOAUTCA
XPOMATH/bI

1) onna
2) nBe

3) Tpu

4) ueTpIpe
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27. B XPOMOCOME K KOHITY MUTO3A HAXO/JIUTCHA .... XPOMATU/IbI

1) ogHa
2) nBe
3) Tpu
4) ueTbIpe
28. UICXOJHAS KIIETKA MMEJIA 14 XPOMOCOM. B PE3VIJIIbTATE MHUTO3A
XPOMOCOM NOYEPHSA KIIETKA BYAET COAEPXATDH
1) 7
2) 14
3) 28
4) 56
29. KOJIMYECTBO KJIETOK, KOTOPOE OBPA3YETCS B PE3YJIbTATEMEIO3A

1) onHa
2) nBe

3) Tpu

4) deThIpe
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3. 3AKOHOMEPHOCTU HACJIEJJOBAHU S ITPU3HAKOB

3.1 OcHOBHEIE TEOPETUYECKHE TOIOKEHHS

Ilpuznax — nobasi 0COOCHHOCTH CTpOEHHUs, J000e CBOWCTBO opraHu3ma. Pas3Butue
MIpU3HAKa 3aBUCUT KaK OT MPHUCYTCTBUS APYTrUX F'€HOB, TaK U OT YCIOBUM Cpelbl, (opMHupoBaHUE
MIPU3HAKOB MPOUCXOIUT B XOJ€ MHJIMBUYaIbHOTO pa3BUTHs ocoOeil. IlosToMy Kaxaas OTaesbHO
B3sTast 0coOb 00Ia1aeT HAOOPOM MPU3HAKOB, XapaKTEPHBIX TOJIBKO /IS HEE.

@enomun — COBOKYITHOCTh BCEX BHEIIHMX M BHYTPEHHUX MPU3HAKOB OpraHu3Ma.

I'en — pyHKIIMOHATBHO HEJIENUMAsl €IMHUIA TeHETHUYECKOI0 MaTeprala, y4acTOK MOJIEKYJIb
JHK, xomupyromuii NEpBUYHYIO CTPYKTYPY HOJIMIIENITHIA, MOJEKYJIBl TPAHCIOPTHOW WIH
pubocomuoii PHK. B mmpoxom cwmeicie ren — ydactok JIHK, ompemenstommuii BO3MOXHOCTH
Pa3BUTHUS OTEIBHOTO AIEMEHTAPHOTO MTPU3HAKA.

TI'enomun — COBOKYITHOCTE I'CHOB OpraHmus3Mma.

.]IOKyC — MCECTOIIOJIOKCHHUEC I'CHAa B XPOMOCOME.

AnnenvHvle 2eHpl — TEHbI, PACIOJIOXKEHHbIE B HACHTUYHBIX JIOKYCAX TOMOJIOTHYHBIX
XpOMOCOM.

T'omo3uzoma — opranv3m, UMEIOITUHN aJJIEIBLHBIE TEHbBI OJTHON MOJICKYJISIPHOU (hOPMBEI.

I'emepo3uzoma — opranu3M, UIMEIOIINI aJlICIbHBIE TEHBI PA3HON MOJICKYISIPHOW (hOPMBI; B
3TOM cily4ae OJWH U3 T'€HOB SIBJSETCS IOMUHAHTHBIM,IPYTON — PEIIECCUBHBIM.

Peueccugnulit 2en — ainienb, ONPEAETSIONINN pa3BUTHE MTPU3HAKA TOJHKO B TOMO3UTOTHOM
COCTOSTHUM; TaKOW IMpHU3HAK Oy/IeT Ha3bIBAThCS PELECCUBHBIM.

Jlomunanmuulii 2en — ajvienb, OINPEACISAIONIMM pa3BUTHE MpH3HAKa HE TOJbKO B
TOMO3BUIOTHOM, HO M B TETEPO3UTOTHOM COCTOSIHUHU; TaKOW TMpu3HaK OyneT Ha3bIBaThCs

JOMHWHAHTHBIM.

3aKkon eounoodpazus 2udOpudoé nepeozo NOKoONeHus, uiu nepeviii 3akon Menoena: 11pun
MOHOTHOPUIHOM  CKPEIIMBAHUM TOMO3UTOTHBIX OcoOed, WMEIIIMUX pa3Hble 3HAYCHUS

AJIbTCPHATUBHBIX ITPHU3HAKOB, FI/I6pI/I,[[LI SABIIAIOTCA e,I[I/IHOO6pa3HLIMI/I IO TCHOTHUITY U (1)CHOTI/IHy.
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Pucynoxk 11. TlepBblii 1 BTOpo# 3aK0HBI MeHaest

3axon pacwiennenusn, unu émopoii 3akon Menoensa: IIpu MOHOTUOPUIHOM CKpEITUBAHUH

reTepO3UTOTHBIX 0cO0el y ruOpuI0B UMEET MECTO pacuieryieHue 1no (GeHOoTUuIly B oTHOIIeHuu 3:1,

o redotumy 1:2:1.

3aKoHn He3asucumozo Hacneoosanus (mpemuii 3akon Menoensn) — Ipyu CKpEIIUBAHUU IBYX
oco0eil, oTiryarouxcs APYyr OT Apyra mo AByM (1 Oosee) mapam ajabTepHATHUBHBIX MPHU3HAKOB,
TeHbl W COOTBETCTBYIOIIME WM TMPU3HAKA HACIEAYIOTCS HE3aBHUCHUMO JpYyr OT JApyra H

KOM6I/IHI/IpyIOTC$I BO BCCX BO3MOKHBIX COUCTAHUAX (KaK u 11pu MOHOI‘I/I6pI/II[HOM CKpGH_II/IBaHI/II/I).
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Pucynoxk 12. Unmtoctparus TpeTbero 3akona MeHens

OTHolIeHHE MEX]ly TeéHaMU U MIPU3HAKaMU JOCTaTOYHO CJIOKHOE. B opranusme He Bcerna
OJIUH TEH OMpeJeNseT TOJbKO OJMH NpU3HAK M, Ha0OOPOT,0/MH MPHU3HAK OIMpENesieTcs TOIbKO
OJIHUM T'eHOM. Yalie o/MH reH MOXKET CIoCOOCTBOBATh MPOSBICHUIO CPa3y HECKOJIbKHUX MPU3HAKOB,
u HaoOopoT. DEHOTUNINYECKOE MPOSIBICHUS TOTO WJIM WHOTO TMPHU3HAKa SBISIOTCA PE3yIbTaTOM
B3aUMO/ICHCTBUSI MHOTHX T'€HOB.

Pa3nuyaroT ABE OCHOBHBIX 2pPYRNbL 63AUMOOCICHIGUA 2€HOB. 83AUMOOCICIEUE MEHCOY
QI1eIbHBIMU 2eHAMU U 83AUMOOelicmeue mexicoy HeanlelbHuMbl 2eHamu. VI3BecTHBI Takue
(dbopMBbI B3aMMOJICHCTBUS MEXAY aIeIbHBIMU TE€HAaMHU: IIOJIHOE JOMHUHHUPOBAHHME, HETOJHOE

JAOMHUHHUPOBAHUEC, KOAOMHWHUPOBAHUECM U CBEPXAOMHUHHUPOBAHUC.

OcHoBHas (hopMa B3aUMOJCUCTBUS — HOIHOE OOMUHUPOGAHUE, KOTOPOE BIIEPBbIE OMHCAHO
I'. Mennenem. CyThb €ro 3akiio4aercs B TOM, YTO B T'€T€PO3UTOTHOM OpPraHU3ME IMPOSBICHUE
OJIHO M3 anyenel JOMUHUPYET HaJl POSBICHUEM JIPYTOM.

Henonnoe oomunupoganue — popma B3aUMOJCHUCTBUS, NIPU KOTOPOH y T€TEpPO3UTOTHOTO
oprann3mMa (Aa) AOMUHAHTHBIA TeH (A) He TOJHOCTHIO TOJABISET PEHECCHBHBIA TeH (a),

BCJICACTBHUC YCTO MPOABIACTCA HpOMe)KYTO‘{HLIﬁ MCKAY POAUTCIILCKUMU MIPU3HAK.
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[Ipn Kodomunupoeanuu B reTepO3UTOTHBIX OpPraHM3Max KaKIbli W3 ajUIEJIbHBIX TI'€HOB
BBI3BIBACT (1)OpMI/IpOBaHI/Ie 3aBUCUMOT'0O OT HCro NpoayKTad, TO €CTbhb OKa3bIBAOTCA IPOAYKThI 00enx
ajutened. KilaccnueckuMm IpUMEpPOM TaKOro IIPOSBIICHMS SIBJIAETCS CUCTEMaA IPYNIl KpPOBH, B

gactHoCcTH cuctema ABO.
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Pucynox 13. HacnenoBanue rpynmsl KpoBU
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DOpUTPOIUTHl YeJOBEKa HECYT Ha TOBEPXHOCTH AHTUTCHBI, KOHTPOJHUPYEMbIE OOCUMU
ajutensiMu. ['pynnbsl KpoBu 1mo cucteme aHtureHoB ABO— 00ycioBieHbl 3-Msl aJulesIIMU OJHOTO
rena: 1°, 1” u 1B (MHOXecTBeHHBII amTenmsm).

Amnens I° He neTePMHMHHpPYET CHHTE3 AaHTHTEHOB B spurpomutax. Ammemu 14 u |B

JOMMHAHTHBI IO OTHOILEHUIO K ajuiento |° U 1eTepMUHUPYIOT CUHTE3 B SpUTPOLIUTAX aHTUTEHOB A

u B cootserctBenno. Ilpucyrctsue B remotume ameneir 1 u 1B oGycmopmuBaer mammume
antureHoB A u B (IV rpynna kposn).
Ceepxoomunupogeanue — KOrja JIOMHUHAHTHBII Te€H B TE€TEPO3UTOTHOM COCTOSHUU

MIPOSIBIIIETCSL CUJIbHEE, YeM B rOMO3UTroTHOM. Tak, y npo3oduinsl npu resorune AA-HopMmaibHas
MIPOJIOJKUTENBHOCTD KU3HU; Aa — yIJTMHEHHAs] TPUBATUCTh JKU3HU; aa — JIETAIbHBIN UCXO/I.
Pasnnyaror dYeThlpe  OCHOBHBIX MUNA  63AUMOOCUCMEUA  HEANIeIbHbIX  2€HOE.

KOMIUIEMEHTAPHOCTh, AMUCTAa3, MOJIMMEPHUI0 U Moauduirpytomiee AeicTBrue(IIeHoTponus).

Komnnemenmapnocmp 310 TaKOW THUN B3aUMOJCWUCTBUS HEAIEIbHUX T'€HOB, KOTJa OJIUH
JIOMUHAHTHBIN T€H JIOMOJIHSET ACHUCTBUE JPYTOro HeaJieIbHOTOJOMUHAHTHOTO T€HA, 1 OHU BMECTE
ONPENENA0T HOBBIA IPU3HAK, KOTOPBIA OTCYTCTBYET Yy poauTeneil. [Ipmyem CcOOTBETCTBEHHBIN
MpPU3HAK pa3BUBAaeTCid TOJBKO B TMPUCYTCTBUUM 000MX HeaUleNbHUX TeHOB. [Ipumepom
KOMITJIEMEHTApHOTO B3aUMOJCHCTBUSI T€HOB Yy YeJIOBEKa MOXET ObITh CHHTE3 3alIMUTHOTO Oenka -
untepdepona. Ero obpazoBaHue B opraHu3Me CBSI3aHO C KOMIUIEMEHTApHBIM B3aUMOJICHCTBUEM
JBYX HEAJUIEJIbBHUX F€HOB, PACIOJIO0KEHHBIX B Pa3HBIX XpPOMOCOMAX.

dnucmaz — 370 TAaKOE€ B3aUMOJICUCTBUE HEAUIEIbHBIX TI'€HOB, IIPM KOTOPOM OJHH TI€H
MOJABJISET JEHUCTBUE IPYroT0 HEAJUIEIbHOIO I'eHa. YTHETEHUE MOTYT BbI3bIBATh KaK JOMHUHAHTHBIE,
TaKk W peneccuBHbie TeHbl (A> B, a> B, B> A, B> A), u B 3aBUCHMOCTH OT 3TOTO PO3JIMYAIOT
3MMCTa3 JOMUHAHTHBIN U PELIECCUBHBIN.

Ilonumepua — Takoe B3aUMOJCHCTBUE HEAJUIEIbHBIX T'€HOB, KOrJa CTENEHb pa3BUTHUS
MpHU3HAKa 3aBUCHUT OT OOIIETr0 KOJUYEeCTBa JOMUHAHTHBIX reHOB. [1o aTomy

MPUHOUITY HACJICAYCTCA UBCT KOXKH Yy UCJIOBCKA. HaanMep, Y TCMHOKOXKHX JIoAeH B

JIBYX Mapax HeallJIeIbHbIX TeHOB 4 TOMMHAHTHBIX, a Y JIIOJei ¢ 0enoil KoKei — HU OJJHOTO,
BCe TeHbl pereccuBHble. COUYETaHUs] Pa3HOTO KOJWYECTBA JIOMUHAHTHBIX U PELIECCUBHBIX T'€HOB
MPUBOJAT K OOpa30BaHUIO MYJIATOB C Pa3HOW MHTEHCHBHOCTBIO OKPACKH KOXKH: OT TEMHOW JI0
CBETJIOMN.

MHOeCTBeHHOE JICUCTBHE TeHOB (mieiomponus) — NPOIECCHl BIMSHHS OJHOTO T€Ha Ha
(dbopMHpOBaHHE HECKOJIBKHX MPHU3HAKOB. Hampumep, y denoBeka TeH, OMPEICNSIONUNA PHIKYIO
OKpacKy BOJIOC, 00YCIOBIUBAET 060JI€€ CBETIIYIO KOXKY U MOSBICHHE BECHYIIICK.

HacnengoBanue NPHU3HAKOB CHCIUVICHHBIX C IIOJIOM. 910 MMPU3HAKH, KOTOPBIC KOAUPYIOTCS
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reHaMM, HaXOJIIMMHUCS Ha MIOJIOBBIX XpOMOCOMax. Y UeloBeKa MPU3HAKU, KOJUPYEMble TeHAMU X-
XPOMOCOMBI, MOTYT TPOSIBIATHCS Yy MPEACTaBUTENCH 000MX IMOJIOB, a KOAWPYEMble TeHaMH Y -
XPOMOCOMBI — TOJIBKO Y MYKUHH.
Cnenyer uMeTh B BUIY, YTO B MYKCKOM TI'€HOTHUIIE TOJBKO OJIHa X-XpOMOCOMa, KOTOpas
IIOYTU HE COJIEP’KUT Y4aCTKOB, TOMOJIOTUYHBIX C Y -XpOMOCOMOM, IIO3TOMY BCE JIOKaJIM30BaHHBIE B
X-XpoMOCOME TEHBI, B TOM YHCIIE W PEIECCUBHBIC, MPOSBISIOTCS B (DEHOTHUIIE B TMEPBOM IXKE
nokoJsieHnu. Pasnuyaror X-cuemieHHoe U Y- CUEIUIEHHOe (TojlaHjpuueckoe) HacienoBanue. [lpu
X-CIETJIECHHOM HacleoBaHUM OynyT HaOmrofaThecsi (PEHOTUNMHYECKHE pPa3Inyusl B MOTOMCTBE B
3aBUCHUMOCTH OT HAalpaBJCHUs CKPEIIMBAHUS, TO €CTh B 3aBUCUMOCTH OT THPUCYTCTBUSA B
POIUTENBCKOM MOKOJEHUM IpH3HAaKa Yy Marepu WM oTua. Eciau mpusHaKk JOMUHAHTHBIA H
MIPUCYTCTBYET Y TOMO3UIOTHOM MaTepu, To B F1 Bce ocoOu He3aBUCHMO OT noja OyayT UMETh 3TOT
npusHak, a B F20yner nabmonatecs pacmierienue 3:1, mpu 3ToM npu3HaK OyeT OTCYTCTBOBAThH
TOJIBKO Y MOJIOBUHBI 0CO0EH MYXKCKOTO MoJia. B MOTOMCTBE reTepo3uroTHO Marepu BEpOSTHOCTh
pOXJIeHUsT 0co0eil ¢ NOMMHAHTHBIM THpu3HakoM cocTaBUT 50% He3aBucuMmo oT mona. Eciu ke
JOMMHAHTHBIA MPHU3HAK B POAUTEIHCKOM MOKOJIEHUU Oy/AeT y OTLa, TO B NMEPBOM MOKOJIEHUU ITOT
MpHU3HaK OyJeT MPUCYTCTBOBAThH TOJIBKO Y I0UEpEil, a BO BTOPOM — KaK y JOUEpeid, Tak U y ChIHOBEH
¢ BeposiTHOCTRIO 50%. [Ipu pernieccuBHOM
CLIETIJIEHHOM C II0JIOM THUII€ HaclleZI0BaHUs NPHU3HAK Yallle BCEro OyAeT BBISBIATHCS Yy 0coOeil
MYXXCKOTO THINa, U OyneT HaOmoAaThCs Iepefada NpU3HAKa OT «Jena» K «BHYKy». Hukorna He
Oyzner HaOmojaTbes nepenada 3a0ojieBaHMs OT OTLA K ChlHY, TaK Kak CbIH HE Hacienyer X-
XpOMOCOMY OTLIA, OHAa BCerja MAaTEpUHCKOIO IPOMCXOXKAEHUsA. TUI Hacle0BaHUS IPHU3HAKOB,
ONpesieNseMbIX T'€éHaMH Y- XpPOMOCOMBI, HAa3bIBa€TCsA TOJAHAPUYECKMM MU JJs HEro XapakTepHa

rnepcaada rmpru3Haka OT OTIa K CbIHY.

3.2. MeToiMKa peleHus TUITOBBIX 3a/1a4

3amaua 1. Xonapomuctpodus (HapylIeHHE Pa3BUTHUS CKelleTa) B OOJIBIIMHCTBE CIIy4acB
3aBUCHT OT JIOMUHAHTHOTO T'€Ha C TOJIHOW MMEHETPAHTHOCTBIO, IPUYEM TOMO3HUTOTHI 110 ATOMY T'eHY
noru6arorT 10 poxaeHus. Cynpyru OonbHBI XoHApoauctpodueit. Omnpenenure BepOSATHOCTh
POXKIEHHUS Y HUX 3JI0pPOBOTO peOeHKa.
Pewenue.  OdopmisieM  ycloBue
3agaun XoHapoaucTpopus — Aa
XoHzpoaucTpoust ¥ BHYTpUyTpoOHast Tubens — AA
HopmanbsHoe pa3Butue ckenera — aa

N3 ycrmoBus 3agauyud  M3BECTHO, TOMO3HTOTHl AA  morubaroT  BHYTPUYTPOOHO,
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CJIEIOBATEIILHO, CYNIPYTH OYAYT reTePO3UTrOTHBI IO T€HY XOHIPOIUCTPODHUH.

I'enernueckas 3amuck Opaka:

P AE G BepostHocTs POXKICHUS 3JI0pOBOTO

OO O
,_

o AA, 2Aua, au

pebenka cocrapiser 1/3 win 33,3%.

norubay, DOAbHLL, 310PORE

3agaua 2. ['pymnma KpoBH — HACHEACTBEHHBINM MPHU3HAK, JIETEPMUHUPOBAHHBIA TEHOM,
KOTODBII MMeeT He /1Ba, a TpH aJuTens (MHOKECTBEHHBIH amrenns3m), o6o3Hauaemble kak 14, 18 u 1°,
JIvma ¢ rerorumom 1°1° IAIA IA419

MMEIOT IIEPBYIO IPYIITY KPOBH, C T€HOTHUIIAMU WU

— BTOPYIO, C
rerotunamu 1818 wmm 1B1° — tpetsio, a ¢
rerotuniom 1A1B - werBepryro (amremm 1* u 1B nomummpyror Ham amrenem 1° Torma kak
IpYr Apyra OHU He HOAaBJsoT). Kakue rpymmbl KpoBHM BO3MOXKHBI Y J€Tel, ecid y MX MaTepH —
BTOpas Ipymnna, a y oTia — nepnas?
Pewenue. I'enetndeckas 3anuch Opaka:
= X
°°G 1A 1A o °

F1 1410

P 1410 x
1°°G 1A 1° 1° °
F1 1419 1910
Marts co |l-o¥i rpymmoit KpoBU MOXKET OBITh JIMOO TOMO3UTOTHOM, JIMOO TeTepO3UroTHON. B

NepBOM citydae peOCHOK Oynet umets |l rpynmy kpoBu, Bo BTopoM ciyyae - I unu I rpynms.
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3amaHus A1 CaMOCTOSITENIbHOM pabOTHI CTYICHTOB

HOHBSYSICB OpCACTAaBJICHHBIMU MCTOAWKAMH PCIICHHA 3aJad, JJId 3aKpCIUICHUA MaTCpualia
CaMOCTOATCIIbHO pPCIIMTC ClICAYOHUE 3aJadu 110 TEMC <<3aKOHOM€pHOCTI/I HaCJICJ0BaHUA

IIPHU3HAKOB»:

3agaya 1. Y marepu mepBas rpymnmna KpoBH, a y OTLA — 4eTBepTas. MOTyT Jid JeTu
yHaclIe0BaTh IPYIITY KPOBU OJHOTO U3 CBOMX POAUTENCH?

3agauya 2. B poguimpHOM JIoMe TepenyTaid JBYX MajbuWKOB. POTUTENN OJHOTO M3 HHUX
UMEIOT TEpPBYI0 M BTOPYIO TPYIIBI KPOBH, POJUTEIN JPYroro — BTOPYID M YETBEPTYIO.
HccnenoBanue mokasaio, 4To JIETH UMEIOT MEPBYI0 M BTOPYIO T'pYNIBI KpoBH. Omnpenenure, KTO
4yeld ChiH. BO3MOXHO 1M 3TO chenaTh MPH JIPYruX KOMOHMHALMSAX TPYNI KPOBH (TIPUBEAMTE
puMepsl)?

3agava 3. Y maimpumKka repBas TpyIia KPOBH, a Y €ro CECTPhl — YETBEPTAs.
YUTO MOXHO CKa3aTh O IPyIIAX KPOBH UX POAUTENICH?

3anaua 4. Poaurenu nmerot I u Il rpynnel kpoBu. Kakue rpynmnbl KpOBH MOKHO OKHAATh

y UX JeTei?

3apaua 5. YV OpateeB IV(AB) rpynma kpoBu. KakoBbel Tpynmbsl KpOBH BO3MOKHBI Y HX
ponutenen?

3agaua 6. B ongHOI cembe y KaperyasplX pOAUTENICH (JOMUHAHTHBIN NMPU3HAK) HUMEETCS
yeTBepo jaerel. J[Boe romyOoriaspix nered (pereccuBHbIN npu3Hak) umerotl u IV rpynmsl kposw,
a nBoe kapernasbix — Il u III rpynmnbel kpoBu. Onpenenute BEPOSITHOCTh POXKICHUS CIIECIYIOLIETO
pebeHka kaperiazoro ¢ | rpynmnoii kpoBu.

3agaua 7. T'en OpaxumakTuinuu (KOPOTKHE€ M TOJICTbIE Majblbl) B B TOMO3UTOTHOM
COCTOSSHUM TPUBOAMUT K rubenu ocoOu. ['eTepo3urorsl ku3HecnocoOHBL. Omnpenenure MpOUEHT
KU3HECMIOCOOHBIX IETeH Y reTepO3UTOTHBIX POJIUTENEH.

3agauya 8. Penkuii reH a y 4yenoBeka BbI3bIBAET aHO(DTATBMUIO (OTCYTCTBHUE TJIA3HBIX A0JIOK),
ero amienb A OOYCIOBIMBAaeT HOpPMalbHOE pPa3BUTHE TIa3, Y TE€TEPO3UTOT Tia3Hble sIOJIOKHU
yMeHbllleHbl. Onpenenure paciieryieHie o GeHOTUITY U TeHOTUITY Y IOTOMKOB, €CIIU UX POIAUTEIN
MMEIOT YMEHBIIIEHHBIE TJIa3HbIE SOIOKH.

3agaya 9. Ogna w3 QopMm HUCTUHYpUHU (HApylIeHHE OOMEHa YEeTHIPEX AMHHOKHCIIOT)
HaCJIeTyeTCsl KaK ayTOCOMHBIN PEIeCCUBHBIN MPU3HAK. Y TeTepO3UTOT HAOIIOIAETCs TTOBBIIIEHHOE
COJIep’KaHHEe LHUCTHHA B MOYe, Y TOMO3UIOT — 0Opa3oBaHWE IMCTHHOBBIX KaMHEH B moukax. I.

OHpe,Z[eJ'II/ITC BO3MOXXHBIC (I)OpMBI MMPOSBJICHHUA LHUCTUHYPUU Y JeTe B CCMBC, I'IC OJUH CYIPYT
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CTpajai 3TUM 3a00JIeBaHHEM, a JPYroi MMeJ JIMIIb MOBBIICHHOE COJep)KaHne IUCTHHA B MOYe. 2.
Omnpenenute BO3MOXKHBIE (POPMBI IPOSBICHUS LIUCTUHYPHH Y JIETEH B CEMbE, /i€ OJIMH U3 CYIIPYroB
MMeIl KaMHH B [TOYKaX, a IpYroi OblJI HOpMaJIeH B OTHOIICHUN aHAJTM3UPYEMOTO MPU3HAKA.

3agaua 10. AyTOCOMHBIN JOMHMHAHTHBINA T€H, BBI3BIBAIOIIMI B TOMO3UTOTHOM COCTOSIHUU
BBIPDAKEHHYIO Je(pOpMallMi0 KOHEYHOCTEH, B TETEPO3UTOTHOM COCTOSIHUM OOYCIaBIMBAECT
YKOpPOUEHHME TajblieB (OpaxuAakTUINIO). PereccuBHBIM ayuIeNbHBIA T€H JETePMUHHUPYET
HOpMaJbHOE CcTpoeHHe mnainblieB. KakoBa BeposSTHOCTh pokaeHUS peOeHKa ¢ OpaxujaKTUiueH,

€CJIM €r0 POJUTENN T€TEPO3UTOTHBI 10 JAHHOMY ITPU3HAKY?

3agauya 11. Akatanasus (OTCYTCTBUE KaTaja3bl B KPOBH) 00YCIOBJIEHA PEIKUMAYTOCOMHBIM
pELECCUBHBIM TE€HOM. Y TETEepO3UrOT aKTUBHOCTh (DepMEHTa HECKOJIbKO CHIDKEHa. Y 000HuX
poauTeNnel U UX ChlHa aKTUBHOCTH KaTanas3bl CHIKeHa. OnpeesinTe BEposiTHOCTh POXKACHUS B ITOU
CeMbE CIIEAYIOLIEro peOeHKa 3J0POBBIM.
3agaya 12. Ot Opaka MYXYHHBI U JKCHITUHBI, (DEHOTHITHI KOTOPBIX OCTAINCh HEU3BECTHBIMH,
POIUIIOCH YETBEPO ACTEM: YEPHOBOJIOCHIMI KaperJiasblid, YEPHOBOJIOCHIN roJryOOoTrIa3bIi,
CBETJIOBOJIOCHIN ToJIyOOTJIa3blii, CBETIOBOJIOCHIN Kaperiasbiii. OrnpeneiauTe reHOTUIbl U (DEHOTHIIBI
pOIUTENEH.
3agaua 13. B MeIUMKO-r€HETHYECKYI0 KOHCYIbTAIMIO OOpaTuiIach MOJIOJAs )KEHIUHA C
BOIIPOCOM: Kak OyAyT BBITJISAETh YIIM €€ OyAyIIHX JeTel, eclii y Hee MpuXKaThle yIIu, a y MyXa —
HECKOJIbKO OTTONBIpeHHbIE? MaTh My»Ka — ¢ OTTOIBIPEHHBIMH yIIIaMH, a €r0 OTEI] — C IPUKATHIMU.
N3BeCTHO, YTO I'€H, KOHTPOJIHMPYIOIIHUN CTENEHb OTTONBIPEHHOCTH YIIEH, — JOMUHAHTHBIN, a I'€H,
OTBETCTBEHHBI 3a CTENEHb MPUKATOCTH YIIIeH, MPEIIeCCUBHBIM.
3anaya 14. Myx4uHa ¢ KypuyaBbIMU BoJiocaMmu U Il rpynmnoi KpoBHU KEHHUIICS Ha KEHIIUHE C
npsIMBIMU BoJiocamu u [V rpynmnoii kpou. Bee netu ot 3T0r0 Opaka UMEIOT BOJHUCTBIE BOJIOCHI, a
onuH pedeHok poauics c |l rpynmnoit kpoBu. Onpenenure reHOTUIBI POAUTENECH U MOTOMCTBA.
3agauya 15. AnbOMHU3M 3aBUCUT OT ayTOCOMHOTO PEIECCUBHOIO reHa. MykurHa anp0HHOC
c Il rpynmoit kpoBu BcTymaer B Opak ¢ >xeHIIMHOHW c |V Tpymnmoll KpoBU M HOPMAaJbHOM

MUTMEHTaleld KoKu. MOTryT In Y HUX POJUTHCS JIeTH allbOuHOCH co I rpynmoit kpoBu?
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4, HACJIEJJCTBEHHOCTb U CPEJJA

4.1. OCHOBHBIE TEOPETUUECKHE MTOJI0KEHUS

H3zmenuugocmv — 3T0 CBONCTBO KUBBIX OPraHW3MOB IIPUOOpETaTh B MPOLIECCE OHTOI€HE3a
OTIIMYHS OT POJUTEIBCKUX (POPM.

Paznuuator n1Be ocHOBHBIE (POPMBI M3MEHUYMBOCTH: (PEHOTHUITHUYECKYIO (HEHACIIEACTBEHHYIO)
Y TEHOTUITMYECKYIO (HACIEACTBEHHYIO).

Denomunuueckoil, uIU MOOUPUKAUYUOHHO, UMEHUUBOCMbIO HA3BIBAIOT HW3MEHEHUS
(dbenoTuma noj AecTBUEM (PaKTOPOB BHEIIHEHN Cpeibl 0€3 U3MEHEHUs TeHOTHUIA (M3MEHSETCS JIUIIb
(yHKIIMOHAMbHAS AKTHBHOCTh TEHOB). PasznuuaroT cremyronie BUAbl  (DEHOTUIIHUYECKOU
M3MEHUYMBOCTH: MOJUPUKALUU, MOP(O3bI U (PEHOKOTIHH.

Moougukayuu — 310 HEHACTEICTBEHHbIE N3MEHEHUS! T€HOTHUIIA, KOTOPbIE BO3HUKAIOT O]
necTBreM (QaxkTopa cpeibl, HOCAT aJalTUBHBIN XapaKTep M yalle BCero oOpaTuMbl (HampHuMep:
yYBEJIMYEHUE DJPUTPOLUTOB B KPOBU TMpU HeHOCTaTke Kuciopona). Mopgoszer — 3t10
HEHACJIeJICTBEHHbIE M3MEHEHHUs ()EHOTHUIIA, KOTOPble BO3HUKAIOT MOJ JACWCTBHEM SKCTPEMAaJIbHBIX
(hakTOpOB cpenpl, HE HOCST ATaNTUBHBIN XapakTep W HEOOpaTUMBbI (HAIPUMEP: OKOTH, IIPaAMBI).
@denokonuu — OSTO HEHACIEICTBEHHOE M3MEHEHHE TeHOTHIA, KOTOpOE HAllOMHUHAET
HaCJIeICTBEHHbIE 3a00JeBaHus (YBETMUYECHNE IIUTOBUIHOM jKeNe3bl Ha TEPPUTOPHUH, TJIE€ B BOJIE WIH
3eMJIe He XBaTaeT Ho/a).

I'panunel  peHOTUNMUECKONH HW3MEHYMBOCTH, KOHTPOJIHUPYEMBbIE T'E€HOTHIIOM OpraHu3Ma,
HA3BIBAIOT HOPMOUL PEAKUUU.

I'enomunuueckana uzmenuusocms CBS3aHA C M3MEHEHHMSIMH TE€HETHYECKOro MaTepuaia,
KOTOpBbIe nepenatorcs 1o HacneacTsy. OHa nojpasaensercs Ha KOMOMHATUBHYIO M MYTAIllHOHHYIO.

Komobunamuenasa usmenuugocms CBsizZaHa C HOBBIMH KOMOHWHAIIMSIMH T'€HOB POJUTENEH

npu 00pa30BaHUM raMeT U 3UroT. Ee MexaHU3MBbI:
1. nepekoMOHHAaIIMSI TEHOB MTPH KPOCCUHTOBepe B Ipodazy Meiosa 1;

2. HE3aBUCHMOE PACX0XKIeHHE XPOMOCOM B aHada3y meiioza 1;

3. HE3aBUCHMOE PacX0XkIeHUe XpoMaTu B aHadaszy mMeiiosa 2;

4. CJ'Iy‘lElfIHOG COYUCTAHUEC IaMCT IIPU OIIOAOTBOPCHUH.



MymayuonHoil U3MEHYUBOCHbIO HA3BIBACTCS CKAYKOOOpPA3HOE W YCTOMUYUBOE M3MEHEHHE

TCHCTUYCCKOIO MaTrcpurajia, NCpCaAaromieccCsa 1Mo HaCJICACTBY.

[Ipomecc oOpa3oBaHus MyTalWiii HAa3bIBACTCA MymazeHe3om. DakTopbl, CIOCOOHBIC

BBI3BIBATh MYTAllUU, HA3bIBAIOTCS MymazeHHbimu hakmopamu. OHU OBIBAIOT:

1. ¢busnveckue (pa3nUYHbIE BUABI HOHU3HPYIOIIUX W3JIy4E€HUH, TEMIIEpaTypa U
T. 1.);
2. XUMUYECKHe (popmanus, AQHAJIOTM  a30THCTBIX  OCHOBAaHWH, UIIPUT,

HEKOTOPBIE JIEKAPCTBA U JIp.);

3. buosornveckue (BUPYChl, OaKTEpUH, MPOCTEHIIHE, TETBMHUHTHI ).

[To W3MEHEHWI0 TEeHEeTHUYEeCKOro MarepHalia MYyTall¥ TOJpa3JIesioTCs Ha: TEHOMHBIC,
XPOMOCOMHBIC U TCHHBIE.

T'enomuvie mymayuu 0OYCIOBICHBI M3MEHEHHUSMH KOJUYECTBA XPOMOCOM B KapHOTHIIC
ocobn. DTO MOXKET OBITh TMOJHWIUIOWINS — KpaTHOE TalUIOWAHOMY VBEIHYEHUE KOJMYECTBA
XpoMocoM (2n+n+n) B KaprOTHUIIE. ITH MYTaIlUU CBSI3aHBI ¢ HAPYIICHUEM PACXOXKJICHUS XPOMOCOM
npu MuTo3e U Meiioze. Ilonunnoudua niis OONBIIMHCTBA XUBOTHBIX M YEJOBEKa SBIISETCS
JIeTalIbHOW MyTtanuen. I'emeponnoudusa (aneynioudus) — BUJ TEHOMHOW MYTallMU, MPU KOTOPOM
MIPOUCXOJUT HEKpaTHOE rarlouJHOMY HaOOpy YBEIWYEHHE WM YMEHbBIICHHE 4YHCiIa XPOMOCOM
(obmas ¢gopmyna rereporutouamii: 2n+l, 2n+2 ...). I'ereporuionauy NPUBOIAT K HAPYIICHHUIO
HOPMaJIbHOTO pPa3BUTHUSl OpraHm3MoB. Hampumep, y denoBeka JIumiHss XxpomocoMa B 21-ii mape
MpUBOJIUT K Oosie3nu JlayHa, a oTcyrcTBHE BTOPOH X-XpOMOCOMBI Y JKEHIIUH BBI3BIBAET CUHIPOM
[IIepemeBckoro- TepHepa.

Xpomocomuvle Mmymayuu CB3aHbl C U3MEHEHUEM CTPYKTYPBI XPOMOCOM. DTO MOKET OBITh
MoTeps yyacTka (Aenerus) Wik yABOeHHE (parMeHTa XpOMOCOMBI (IyTUIMKAIUs), TOBOPOT YacTU
xpomocombl Ha 180° (uHBepcusi), mepeHOC YacTH OJHONW XPOMOCOMBI Ha IPYTyIO (TPaHCIIOKALIWS).
MHorue XpoMOCOMHBIE MYTAIlMH CHIKAIOT KU3HECTIOCOOHOCTh OpraHU3Ma.

TI'ennvle Mymayuu CBsi3aHbl C U3MEHEHUEM CTPYKTYphl Moiekynsl JJHK. 3Tto Moryt ObIiTh
HapylIeHUs TOPSAAKAa HYKJICOTHAOB BCIEICTBUE AO0OABICHMS, BBIMAICHUS WU MEPECTAHOBKH HX.
[Ipn 5TOM H3MEHsSETCS KOTUPYEMBIH TE€HOM O€NOK, YTO MOXKET MPOSABIATHCA (EHOTUIIUYECKU
(ceprOBUAHOKIETOYHAS AaHEMHUS).

I[To MecTy BO3HUKHOBEHHUS BBIICISAIOT COMamuyeckue W 2eHEPAmMUGHbIe MYTAlUU.
ComaTtnueckne (4amie BCETO OHU HE HACIEAYIOTCS) BO3HUKAIOT B COMATHYECKHX KIETKaX H
3aTparuBarOT JHUIIb YacTh Tena. OHM OyayT HACIeIOBaThCS CIEAYIOIUM TOKOJIEHUSM TMpHU

BETCTATUBHOM PA3MHOKCHHHU. FeHepaTI/IBHBIC (OHI/I HACJICAYIOTCA, T.K. IMPOUCXOIAT B IIOJIOBBIX
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KJIGTKaX)I 9T MYTallMM HNPOUCXOIAT B IIOJIOBBIX KIJICTKAaX. FeHepaTI/IBHbIC MyTaluu AOCJIATCA Ha

siIEpHBIE U BHESIZICPHBIE (MJIM MUTOXOH/IPUAJIbHBIE).

3amaHus A1 CaMOCTOSITENIbHOM pabOTHI CTYJICHTOB

I[JI?I 3aKpCIUICHUA Marcepurajia 1mo TEMC «HacnaencTBeHHOCTh U cpeaa» CaMOCTOATCIIBHO

PEIINTE CICAYIOIINEC TCCTOBBIC 3aJaHNA:

1. TUIT UISMEHUYMBOCTH, TTPU KOTOPOM OJIWH U TOT XE OPT'AHU3M B
MEHAIOIIMXCA BHEIIHUX VYCIOBUAX I[IPOABJIIAET CEBA IIO- PA3HOMY,
N3MEHAIXOTCA EI'O ITPU3HAKU

1) macnencreenHas

2)  MyTanuoHHas

3)  oHTOreHeTHMYeCKas
4)  mommduKanuoHHAS

2. I'PAHMIBI M3MEHEHMA JAHHOI'O IIPM3HAKA B 3ABUCUMOCTH OT
YCJIOBMM BHEHIHEUN CPE/IbI

1)  myranuoHHas H3MEHYMBOCTB
2)  moaubpukanuu

3)  Hopwma peakuuu

3. YEPE3 HECKOJIBKO JIET TTOCJIE BO3JEWCTBUA PAIUALIUUA POIUIICA
PEBEHOK C HOBBIM ITPU3HAKOM. TUII USMEHUYMBOCTHU

1)  momuduxanmonHas
2)  oHTOreHeTHYecKas
3)  reHoTumuyeckas
4)  macnencTBeHHas

5)  ¢enorunuyeckas
6) MyranuonHas

4, TUIT UISMEHUBOCTH, IIPU KOTOPOM B PE3VJIbTATE CKPEIIWBAHUA
OPI'AHMU3MOB C PA3HBIMHU IIPU3HAKAMU TTOTOMCTBO ITPUOLPEJIO HOBBIE
I[MPU3HAKU (MJIM HOBBIE NX COYETAHNA)

1)  momudukanmonnas
2)  (enoTHNHMUECKas
3)  ouToreHernueckas
4)  xombunaTuBHas

5)  myramuonnas
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5. ITPYMHBI HACHEI[CTBEHHOPI N3MEHUYMBOCTU
1)  pausHue Gusnyeckux GaxKTopoB
2)  BIMAHUE KIMMATHYECKUX (aKTOPOB
3)  BIOMAHME OJHUX OPraHM3MOB Ha JAPYrue
4)  BimsHME XUMHYECKHX (AaKTOPOB
6. ITPTYMHBI HEHACHEI[CTBEHHOIL/'I N3MEHUYMBOCTHU
1)  BauAHHME OJHMX OPTaHU3MOB HA APYTHE
2) BausHue pusHIecKuX GaKTOPOB
3)  BomsHME KIMMaTHYECKHX (AaKTOPOB
4)  BnmsHME pagManuH
5)  BosmeiicTBue ymbTpaduoneTa

6) BamAHMe XMMHYECKUX (GAKTOPOB

7. MPEJIEJIBI MOJU®UKALIMOHHOM M3MEHUYMBOCTU (HOPMA
PEAKIIMN) OIIPEAEJIAOTCA

1)  ycmoBusMu cpepl

2)  TreHOTHIOM

3)  uWcTOpMYECKUM pa3BUTHEM BUJA

4)  uHAMBHYATLHBIM Pa3BUTHEM OPraHHU3Ma

8. B ITPUCIIOCOBJIEHMU OJAHHOI'O OPI'AHM3MA K OKPYXXAIOUIMM
YCJIOBHMAM BOJIBIIVIO POJIb UTPAET

1)  Tonbko HacseCTBEHHAS M3MEHUHUBOCTh
2)  TOJNBKO HEHAC/e/ICTBEHHAs N3MEHYMBOCTD
3) W HacnenCTBEHHas, U HEHACIIEACTBEHHAS N3MEHIUBOCTD
9. OUBNYECKUE U XUMMWYECKUE ®AKTOPbBI MYTAI'EHE3A
1)  rtemneparypa
2)  armocgepHOe 1aBieHHE
3) pauanus
4)  ynbrpaduoneTOBOE M3TyUEHNE
5)  Bupych
6)  cBOGOAHBIE paaUKaIBI
7)  Gaxrepun
10. THUTIBI MYTALWU 110 USMEHEHWIO TEHETUYECKOI'O MATEPUAJIA
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11.

1)
2)
3)
4)
5)

XpPOMOCOMHBIE
re€HEpaTUBHBIE
T€HOMHBIE
TEHHbIE

HEUTpaJIbHBIC

HEHACJIEJCTBEHHBIE U3MEHEHUA T'EHOTUIIA, KOTOPBIE

HAITOMHWHAIOT HACJIEACTBEHHBLIE 3ABOJIEBAHUA

12.

13.

14.

15.

1)
2)
3)
4)

(henokonuu
MOP(O3bI
MyTaluu

AHCYIJIOU U

N3MEHEHUE CTPYKTYPBI 'EHA JIEXKUT B OCHOBE

1)
2)
3)
4)

KOMOWHATUBHON N3MEHUYNBOCTHA
MOIU(DUKAITMOHHOU U3MEHYUBOCTH
MYTallMOHHON U3MEHYUBOCTH

TTOJIUITIIION AN

PAIIUALIMS — 3TO... MYTATEHHBI ®AKTOP

1)
2)
3)
4)

XUMHWYECKUHN
buznveckuit
OHMOJIOTUYECKUNA

BCPHOI'0 OTBE€TA HET

MVYTALIMA, KOTOPBIE 3ATPATBAIOT JIMILDb YACTD TEJIA

1)
2)
3)
4)

COMAaTN4YCCKNUMHN
I'CHHBIC
T'CHCPATHUBHLIC

XpOMOCOMHBIC

IIOTEPA YHACTKA XPOMOCOMBbI

1)
2)
3)
4)

Ienenust
TYTUTHKAITAS
WHBEPCHS

TPpaHCJIOKal U
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16. ABJIEHUE [TOTEPU OI[HOﬁ XPOMOCOMBI TIOJIYUHNIIO
HA3BAHUE...(2n-1)
1)  monocomun

2)  Ttpucomum
3) momucomun

4) ITOJIUITIION TN

17. IIOCTOSHHBIM HNCTOYHHUKOM HACJIEI[CTBEHHOPI N3MEHUYMBOCTU
SIBJIAIOTCAL. ..
1) Mo UKaAITIN

2)  mopdo3sl
3) wmyramuu

18. 3AT’AP — OTO IIPUMERP...
1) wmyramun
2) wmopdosa
3)  denoxomun
4)  momudukanuu
19. N3MEHEHUWE YNCJIA XPOMOCOM JIEXHUT B OCHOBE...
1)  kOMOMHATHBHOM M3MEHYMBOCTH
2)  reHHOM MyTaluu
3)  XpoMOCOMHOM MyTaluH
4)  renomHoii MyTanuu
20. ITOBOPOT YUACTKA XPOMOCOMBLI HA 180°
1)  rtpancnokanus
2)  aynaukanus
3)  nenenus

4)  unsepcus
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S. HACJIEACTBEHHOCTD U ITATOJIOT'UA

5.1.0cHOBHEIE TEOPETUYECKHE TOIOKECHHS

Hacneocmeennvie 3abonesanus OOYyCIOBIEHbl HapyILIEHUSMHM B IIpolLEeccax XpaHEHMUs,
nepcaayn u peajin3aluu TeHEeTHYECKOM I/IHCI)OpMaIII/II/I. C PAa3BUTUEM TI'CHCTHKU YCJIOBCKA, B TOM
YUCJIC U T'CHCTUKU MGI[I/IIII/IHCKOﬁ, BbIICHHUJIACh HACJICACTBCHHAA NPUPOJa MHOTHUX 3a0o0JieBaHUi U
CUHJIPOMOB, CYUTABIIUXCS paHee 00JIE3HSIMU C HEYCTAHOBJICHHON ATHOJIOTHEH.

CyuiecTByeT  Knaccuukauyus  HACIeOCMEEHHBIX  3a0071€6aHUIl N0  Xapaxkmepy

MemadonauuecKkux paccmpoicme:

1. mapymenuns  oOMeHa  aMMHOKHCIOT  (TIPHMEPBL: (beHWIMUpPOBUHOTpAAHAS

oJIro(peHusi, THPO3UHO3, ATKAITOHYPHS)

2. mHapymenus oOmeHa munuaos (6onesns Humana-Iluka, Gonesus [ome); HapymeHus

oOMeHa yrieBoJioB (Tajakro3eMusi, GpyKTo3ypusi)

3. HapyleHHs MHHEpPAILHOTO 0OMeHa (remaronepedpanbHas JUCTPOusL)

4. papymenus OunmpyounoBoro obmena (cumapom Kpurnep-Hamkapa, cungpom
Jlyoununa-J[>xoHCcOHA).

OmHaKoO TOCKOJIbKY OWOXMMHYECKHE MEXaHW3MBI OOJBIIMHCTBA  HACIECICTBEHHBIX
3a00JICBaHMI TIOKa HEWU3BECTHBI, W, CIICJOBATEIILHO, MAaTOTCHETUYECKas KIaCCU(pHUKAIMS €Ile He
MOJKET OBITh TIOJTHOM, €€ JOTIONHSIOT Kidccughukayueli no OpeaHHo-CUCHEMHOMY RPUHWURY .

1. nacnencrennbie 3a00JICBaHHS KpoBU  (reMoJUTHYECKAsI 00J1e3Hb

HOBOPOKICHHDIX, FCMOFJ’IO6I/IHOHaTI/II/I)

2. DSHJIOKPMHHOM CHUCTEMBI (ampeHOTCHUTAIIBHBIN CHHJIPOM, nuader

CaxapHbIN

3 . HaCJICACTBCHHBLIC 3a00J1€BaHU C MNpECUMYHICCTBCHHBIM MMOPpAXKCHHUEM

noyek (pocdar-auader, MUCTUHO3)

4. coenuuuTenbHON TKaHM (60J1€3HL Mapdana, MyKOTIOIMCaXapHI035l)

5. HaCJICIACTBCHHBIC 3a00JIeBaHUS  C MNPEUMYIICCTBCHHBIM  TIOPAKCHUEM HCEPBHO-

MBIIIEYHOM CHCTEMBI (Hporpeccnpylomne MBIIICYHBIC ,I[I/ICTpO(l)I/II/I) uT.a.
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B mnacrosimee Bpemst B KadecTBe paboueil kiaccu(UKaluy HaCJEACTBEHHBIX OoJe3HEn

YeJoBeKa, HanboJiee YacTo UCIIONIB3YETCs UX JACJICHHE HA YEThIPEOCHOBHBIC TPYIIIBL:
1. Gonesnu, oOyCIOBIEHHBIE MyTalMed B OJHOM T'€HE, HACIEI0OBAHHE
KOTOpPBbIX MOJYUHSETCS MEHJIEJIEBCKUM 3aKOHOMEPHOCTSM (TaK Ha3bIBaeMbIE,
MOHOZEHHble MeHOeupyloujue 3a001e6aHUA)
2.  XpomMocomHble CUHOPOMbL, SBJSIOIIMECS CIIEJICTBHEM CTPYKTYPHBIX

WIMKOJIMYECTBEHHBIX MIEPECTPOEK XPOMOCOM

3. myavmugpaxmopuanvuvie 3a60n1e6anus, N BOSHUKHOBEHUS KOTOPBIX
HEO0OXO0JIMMO COYETAaHHOE JEHUCTBHE TNEHEeTHYECKUX U CPEeJOBbIX (PaKTOPOB, B TOM
yyciie ¥ 00JE3HU COMAaTUYECKHX KJIETOK, K KOTOPBIM OTHOCATCS PSIi OIMyXOJed U

3360J’[€BaHI/I$I, BO3HHUKAIOMIME B CBA3H C IpOoHECCaM CTaPCHUS OpraHu3sma

4.  monozenuvie 3abonesanus ¢ HemMPAOUUOHHBIM, OMIUHAIOUUMCH
OM MEH0eNe6CcK020, MUNOM HACNEe006AHUA — dTA TPYINA BBIJIEICHA B MOCIEAHEES
JIECATHIIETHE.

CymMapHasi yacToTa HACJIEICTBEHHBIX 3abosieBaHuii gocturaet 1,5%, W3 HUX Ha J0IIO
XpOMOCOMHBIX Oose3Heit mnpuxomutrcs 0,5% w Ha gomo MoHOTeHHBIX — g0 1%. K
MYJIbTH(GAKTOPHUATBHBIM ~ OTHOCSITCS ~ OOJIBITMHCTBO HAmOOJee pPACIpOCTPAHCHHBIX Oose3Hen
yeJIoBeKa.

XpOMOCOMHBIE 0OJIE3HH MOTYT OBITh OOYCIIOBJICHBI HAPYIICHHEM YHCIIa XPOMOCOM WM UX
CTPYKTYpPhl — YHCJIOBBIC WM CTPYKTYpHBbIE aOeppamui COOTBETCTBEHHO. MX auarHoctuka
MPOBOJIUTCS IMMYTEM ITUTOTCHETHYECKOTO aHAJIN3a KapUOTHUIIA.

Pa3nooOpa3ue MOHOTEHHBIX 3a00J€BaHMN JOCTATOYHO BEIUKO M HMX KOJMYECTBO IIO
HekotopbiM olleHkaMm gocTturaer 5000. C KIMHUYECKOW TOYKM 3pEHHS ATO OYECHb pas3Hbie, B
OOJILITMHCTBE CBOEM JIOCTATOYHO TSDKEIbIC HEW3JIeunMble 0oje3HH. [IpuumHON KaKaoro w3
3THX 3a00JIeBaHUN SABIIAETCSA MOBPEKICHHE WU MyTalus OoAHOro reHa. CleCTBHEM MYyTallUH
MOXXET OBIThb HapylIeHHEe CTPYKTYphl WJIM CHHTE3a KOJUPYEeMOro TeHOM Oeika, dYacTo
COTIIPOBOXKIAIOIIEECS HM3MEHCHHEM €ro KOJMYECTBEHHOTO COJIEP)KaHHUS BIUIOTh JO TIOJHOTO
OoTCcyTcTBHs. MyTallud MOTYT TEpelaBaThCs U3 TOKOJEHHUS B IOKOJIGHHWE, HO TOPOW MOTYT
BO3HHMKATh B TMOJIOBBIX KIIETKAaX pOAMTENCH CrHoHTaHHO. [IpUuymMHA CIOHTAaHHBIX MYTalUil B

OOJIBIIIMHCTBE CJIY4acB OCTacCTCA HEU3BECTHOM.



MoHoreHsble 0OJIE3HM MOXKHO pa3fenuTh Ha JABe Tpynmbel. [lepBas rpynma —
MeHJenupytolue 3aboneBanusa. X HaciemoBaHwe COOTBETCTBYET 3akoHaM Menzaens o
PEIECCUBHOCTH M JOMHHAHTHOCTH TE€HAa W MPEOBIBAHUM €r0 B TOMO- WJIH T€TEPO3UTOTHOM
COCTOSHUHM. B 3aBHUCHMMOCTH OT JIOKQJIM3AIlMK MYTAaHTHOTO T'€Ha W XapakTepa JOMHHHPOBAHUS
BBIJICTISIIOT  ayTOCOMHO-JIOMUHAHTHBIE, AyTOCOMHO- pEIECCUBHBIC U CIICIUICHHBIC C IIOJIOM
3a00JIeBaHMsI, KOTOPHIC TAKK€ MOTYT OBITh JOMWHAHTHBIMH WJIM peliecCHBHBIMH. HacrenoBanwue
HEKOTOPHIX MOHOTEHHBIX 3a00JIeBaHMI HE TOTUHMHSCTCS 3akoHaM Mennens. OHH COCTaBISIOT
rpymmy OoJie3HEH ¢ HETPAAWIIMOHHBIMH THUIIAMH HACJICIOBAaHUSA. OTO MHUTOXOHIPHAILHBIC
3a00seBaHusl, OOJIE3HUW OJKCMAHCHUU, OOYCIIOBJICHHbIE JIUHAMHUYECKUMHM MYTAllMsAMH, OOJIE3HU
T€HOMHOTO WMIIPHHTHUHTA U 00JIE3HU, OOYCIIOBJICHHBIC APYrUMHU HAPYIICHUSIMH SITATCHETHICCKON
peryisiiuu padoThl TEHOB.

[Ipodunaktika MOHOTeHHBIX 3a0ojeBaHMM MPOBOAUTCS Ha 0a3e MpeHaTaJIbHOU
nuarHocTuku. [IpeHaranbHas AMATHOCTHKA MPAKTUYECKH MPOBOJTUTCS TOJBKO B TE€X CEMBSX, TIC
y)Ke uMeeTcst 00JpHOW peOeHOK. Llenbro ee sBIIETCS MpeIoTBpalleHue TTOBTOPHOTO POXKICHHS B

ceMbe 0OJIBHOTO.

5.2. Meroauka peleHus THIOBBIX 33124

3agaua 1. Bce kimeTtkn 0ONBHOTO MYXKYHMHBI UMEIOT 47 XpOMOCOM 3a CUET JIMIIHEH X-
XpOMOCOMBI. YKa)XXUTe Ha3BaHHE ATON MyTalllH, BCE BO3MOKHbIEMEXaHNU3MbI €€ BO3SHUKHOBEHUS U
BEPOSITHOCTH MEepeayul ee MOTOMCTRBY.

Pewenue. Aneynnouus — TPUCOMUS MO MOJIOBBIM XpOMOCOMAaM.

Hepacxosxienue XxpoMocoMm Mpu Meiio3e BO BpeMsi OBOI'€HEe3a WU CliepMaToreHesa:

1. cmuBaercs sitnekieTka, HMerOmas A€ X-XpOMOCOMBI U CIIEPMATO30HI, COAEPIKAIIUN
Y-xpoMocomy

2.  ciouBaercs AHLEKIETKa, HMEKoIas X-XpOMOCOMY M CIIEpMAaTO30M1, MMeroIuii X- u Y-

xpoMmocoMbl. Takue myxunHbl 6ecruiousl (cunapom Knaiindensrepa).
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3apgava 2. Oren U CbIH — JAIBTOHUKH, a MAaTh Pa3InyacT LIBETa HOpMabHO. [IpaBuibHO 11
OyIleT cka3aTb, 4TO B 3TON CEMbE ChIH YHACJIEI0BAJI CBOM HEAOCTATOK 3PEHHUS OT OTLA?

Pewenue. OpopmiisieM yciioBUe 3a1a4n:

Hamprommam  X*X* | X*Y
Hopmanshoe 3penne XAX, XAY

CocraBiisieM reHeTHYECKYIO CXeMy Opaka:

P. XAX* x
X*YFL. XY
CBIH HE MOXKET YHacCJICaA0BaTh JAJIBTOHNU3M OT OTHA, TaK KaK I'CH JaJIbTOHU3Ma HaXOAWUTCA B
X-XpoMOCOMe, a OTEI] MEPEIAET CHIHOBBSM Y -XpOMOCOMY.

ITo3TOMY CBIH yHacneqyeT reH JaJbTOHU3Ma TOJIBKO OT MAaTepy BMECTE C €€ X-XpOMOCOMOIL.

3anaHus A5 CaMOCTOSITENIbHOM paboThI CTYAEHTOB

HOJ’IBSYSICB MNpEACTAaBJICHHBIMU MCTOAHMKAMH PCIICHHA 3alad, JJId 3aKpCIUICHUA MaTepualia
CaMOCTOATCIIBHO PCIIUTE CICAYIOIIUE 3aJa4r 110 TEMEC

«HaCJ'Ie,Z[CTBeHHOCTI) " IIaTOJIOTHSD):

3apaua 1. Bce kimeTkn OOJBHOTO MYXYHHBI UMEIOT 1O 47 XpOMOCOM 3a CUCT JIMIIHEH Y-

XpOMOCOMBEI. VxkakuTe Ha3BaHHUE dTOM MyTallui 1 BO3MOKHBIC MEXaHU3MbI €€ BOSBHUKHOBCHUS.
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3apaua 2. Ilamment ['.c cunnpomom Knaitndensrepa: Hammmure kapuotum ©60JIbHOTO,
CKOJIBKO Tener] bappa oOHapyUBaeTCs B COMaTUYECKHUX KIETKaX JaHHOT000IHHOTO?

3amaua 3. PeGenok ¢ cunapomom Jlayna: Hanummre kapuoTui 3Toro pedbeHka, yKaxuTe K
KaKOMY TUITY MyTalliil OTHOCUTCS 3TO HapylllEHUE.

3agauya 4. Manpuuk 5 ner. Oren pebenka OoyieH Kiaccumueckoi remoduuueit: Kakosa
BEPOSITHOCTh TOTO, YTO PEOCHOK YyHACIeIOoBal OT OTHa reMopwinio? (THI HACICIOBAaHUS —
CHEIUICHHBIN ¢ X-XpOMOCOMOI).

3agaya 5. OTcyTCTBHE NOTOBBIX JKEJIE3 Y YEIOBEKA MEePEIaeTCsl KaK PelieCCUBHBIN NMPU3HAK,
CUEIUICHHBIN ¢ X-XpoMocomoil. He cTpamaronuii 3TUM HEIOCTATKOM FOHOIIA KEHHUTCS HA JIEBYIIKE,
oTell KOTOPOW JIMIIEH MOTOBBIX K€Je3, a MaThb U €€ MpeAKu 3710poBbl. KakoBa BEpOSITHOCTH, YTO
CBIHOBBS U JI0YEPH OT ITOr0 Opaka OyIayT CTpagaTh OTCYTCTBUEM MOTOBBIX Kele3?

3agauya 6. [loub 1aNbTOHUKA BBIXOJUT 3aMYX 32 ChIHA JIPYTOro JaJIbTOHUKA, IPUYEM KEHUX
¥ HEBECTa Pa3IMyaloT 1BeTa HopMaibHO. Kakum Oyner 3peHue y ux nerei?

3agaua 7. Kakme netm mormm Obl poAMThCS OT Opaka reMomivKa C >KCHIIUHOM,
CTpaJIaoIIel 1aTbTOHU3MOM, a, B OCTATHHOM, UMEIOIIEH OJaromnoyqHblid TeHOTHTT?

3anaua 8. B cemne, Trie oter; 6osieH remModunuei, a MaTh (PEHOTUITHYECKH 3I0POBa U UMEET
OJ1aronoy4HbI FeHOTHII, pOAUIICS MalbuuK. KakoBa BEepOSITHOCTh HAIMYUS Y HETO reMopuinn?

3agaua 9. Orenr crpagaer OJHOBPEMEHHO TeMOGWIMEH W JaIBTOHU3MOM. MOTYT JiU ACTH

IMOJYYHUTH OT HET'O TOJIBKO OJJWH M3 3THUX MAaTOJOTUICCKUX TreHOB?

3amgaua 10. Y HEKOTOPBIX KEHIIUH HAOIIOACTCS XPOMOCOMHAst O0JIe3Hb, CB3aHHAS C TEM,
4TO B MX KapUOTHIIE UMEETCsl oJHa X-XpoMocoma. OOHapY)KMBAETCS JIM B KIETKAX 3TUX KCHIIUH
tenblie bappa (X-xpomaTuH)?

3agaua 11. T'mmepTpuxo3 (pOCT BOJOC MO Kparw YITHOW PaKOBHHBI) HACIEAYeTCsS Kak
TOJAaHJPUYECCKUN TpHU3HAK (TeH HaxoauTcss B Y XpOMOCOME), a allbOMHHU3M  PEIeCCHUBHBIN
ayTOCOMHBIN TIpM3HaK. B ceMmbe, Tne OTell WMEJ FMIIEPTPUX03 U ObUI TETEPO3UTOTECH IO
ICHy HOPMaJIbHOW INHMIMCHTAIlMH KOXKH, aMaTh Oblia albOMHOCOM, POJMIIACH 3I0pOBas JCBOYKA.

KaxoBa BEPOATHOCTD POKACHUS CICAYOIICTO pe6eHKa S,HOPOBLIM?

3agaua 12. T'unoruiazus smanu (TOHKasl 3€pHUCTast Majlb, 3yObl CBETIIO- Oyporo IIBETa)
HacleqyeTcs Kak CLEeMIeHHBIH ¢ X-XpOMOCOMOW JOMHHAHTHBIM Mpu3Hak. B cembe, rae oba
pOAUTENS] WUMENU THUIOMIIA3UI0 AMAalld, POJIWICS CBhIH C HOpMajbHBIMU 3yOamu. Ompenenure

BEPOATHOCTH POKACHUS B 3TOM ceMbe CJICAYHOIICTO pe6eHKa C HOpMAaJIbHbIMU 3Y6aMI/I.
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3amaua 13. AurugposHas SKToJAepMaibHas AWCIUIA3UsA (OTCYTCTBHE IOTOOTICIICHHUS,
HapylleHUe TEPMOPETYIALMHN) HACIEAYeTCSd Kak CIEIUICHHBIA ¢ X- XpOMOCOMOW PEIECCHUBHBIN
MpU3HAK. 3J0POBBIA MY)KUMHA J>KCHWJICS Ha 370POBOHM >KEHIIMHE, OTel] KOTOpOH HMeN JaHHOE

3abosieBanne. KakoBa BEpOSITHOCTH POXKJICHUS OOJNBHBIX JICTEH B 3TOM ceMbe?

3agaua 14. B cembe, rie MyX JajdbTOHHMK, a YK€Ha 3/0poBa M HE HMMEET B TI'E€HOTHUIIE
MaTOJIOTUYECKOrO0 T€Ha, poAmIach AeBouka ¢ cuHapomoM lllepemeBckoro- Tepuepa. Kakosa

BCPOATHOCTB, YTO OHA OKAXKCTCA I[aJII)TOHI/IKOM?

3anaua 15. Ykaxure Gpopmyny KaproTumna:

1. npu cunapome Knaitndensrepa

2. npu cunapome Illepemesckoro-TepHepa.
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6. METO/Ibl TEHETUKU YEJIOBEKA

6.1. OcHOBHBIE TEOPETUYECKHUE MOJIOKEHHUS

TI'eneanocuueckuii memood — 3TO METOJ aHaIU3a POJOCIOBHBIX (MPOCIIEKUBAHUE
HACJIEOBAaHUS HOPMAJIBHOIO WJIM MATOJOTMYECKOIO IpU3HAKa B CEMbE C YKa3aHMEM THIA
POACTBEHHBIX CBSI3€d MEXKIY WICHAMH POJOCIOBHOM). B MeTUIIMHCKON I€HEeTHWKE €ro Ha3bIBAIOT
KIIMHUKO-T€HEAJIOIMUECKUM, TaK KaK MPOCIIEKHUBAIOTCA MATOJIOIMUECKHE TPU3HAKU U IPUMEHSIOTCS
METO/1bl KJIMHUYECKOTO MCCIIEI0BAaHUSI.

Cytb MeTofa: BBISBIEHHE POJACTBEHHBIX CBS3€M M MPOCIEKMBAHHE HU3y4aeMOTIO IPU3HAKa
cpenu OJIM3KUX, JAJIEKUX, MPSMBIX U HETIPSMBIX POJICTBEHHUKOB.

Oransl MeTo1a:
1. cbop cBeaeHwmit 0 POJCTBEHHUKAX y npobanoa (uenmoBexa,
oOpaTuBILIEerocs K Bpauy-reHeTHKY).
2. COCTaBJICHHE POJIOCIOBHOM.

3. aHamu3 PoJ0CIOBHOM.
Metoa npUMeHETCS I YCTaHOBJICHU:
1. macnencTBeHHOrO Xapakrepa npHU3HAaKa
2. THIIa HACJICIOBAHHUS

3. T'€HOTHUIIOB YJICHOB pO,Z[OCJ'IOBHOfI

4. nenerpanTHOCTHU reHa (BEPOATHOCTH (PEHOTHIIMYECKOTO IIPOSBICHHS ).

HpI/I IIOCTPOCHHUH POAOCIIOBHBIX H606XO,Z[I/IMO CO6J'IIOI[aTB CJICAYIOIIUC ITpaBuJIa:

1. H606XOI[I/IMO BBISICHUTD IIO CO6paHHOMy dHaMHE3y YUCII0 MMOKOJICHUM
2. POAOCIOBHYIO HAYUHAKOT CTPOUTH C np06aHz[a
3. KaKZ10€ MMOKOJICHUC HYMCPYCTCA pPUMCKUMHA I_II/I(l)paMI/I CJICBa

4. CHUMBOJIbI, 0603Haqa10m1/1e ocobeit OJITHOTO TIOKOJICHH:, pacCIlOJIararoTCAHa FOpPI30HT8.J'IBHOI>i

JMHUU U HyMEPYIOTCsl apaOCKUMU [U(ppamH.

I[J'IH TOCTPOCHUA POAOCIIOBHBIX UCTIOJIB3YCTCA CUCTEMA CUMBOJIOB!
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- WCHCKAH OpraHdTs (HEe HMEW I HA aHANHINPYEMOTD NPHIHAKA)

. - MVHMCEON OPradmas (HMe MHA aHaIHINp YoM H NPpAIHAK)

-mol ecofH npofaHgy HEHIBECTEH

- u|'ll.|i-l:1rl_.|, MYBCEODD Oo0a

{ :l - Gpak (peaHTenN]
F
- AeTH | pogBke cAalor )

@ - FETEPOIHIOTHE N HOCHTENE AHANHIHPYEMOTD NPAIHAES

Pucynoxk 14. CumMBOJIBI, ICTIOJIb3yEeMBIE JJIs1 TOCTPOCHHS POJAOCIOBHOM

Cy1ecTBYIOT CleAYIOUIUE TUIIBI HACTIEA0BAHNS IPU3HAKOB!
1. ayrocomHO-1OMMHAHTHBIHI
2. ayTOCOMHO-PELIECCUBHBII
3. cuermeHHsli ¢ X-XpoMOCOMOii (C 110J10M) IOMUHAHTHBIH
4. cuennennslii ¢ X-XpoMoCcoOMO# (€ IOJI0M) PELIECCUBHBIN

5. ronaHpUYECKU.

1. Aymocomuo-domunaumnbtﬁ THUII HACJICAOBaHUA:
1) 0OIBHBIE BCTPCYAKOTCA B KAXKXIAOM ITOKOJICHUH
2) 00JICIOT B paBHOﬁ CTCIICHU U MYKYUUHBI, U JKCHIIUHBI

3) GonbHOIl peGeHOK poxkaaercss y GONbHBIX pojuTeneii ¢ BeposTHocThio 100%, ecim

OHH TOMO3UTOTHBI; 75%, ecliu OHU TeTePO3UTOTHBI

4) BepoATHOCTH PokIeHUs GOIBLHOTO pedeHKa Y 310pOoBBIX poauteeii 0%.

2. Aymocomno-peyeccugnblil TUII HACIIENOBAHMSL:
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1) 6onpHbIE BCTpEUaloOTCs HE B KA’KI0M MOKOJIEHUM
2) GONEIOT B PaBHOM CTETEHH U MY)KUHMHBI, U )KEHIIUHBI

3) BepoATHOCTH POsKIEHHS GONBHOrO pedeHKa y 3I0pPOBBIX poauTeneh 25%, ecnu OHH

reTepo3uroTHsl, 0%, eciau o 06a, U OJWH U3 HUX TOMO3UTOTEH 10 IOMUHAHTHOMY T€HY

4) yacTo nmposBIsLeTcs Py OIU3KOPOICTBEHHBIX OpaKax.

3. Cuennennuuii ¢ X-xpomocomoii (c nonom) OOMUHAHMHDLIL THII

HacCJICJOBaHMUA:

1) 6onbHBIE BCTPEYAIOTCS B KAXKIOM TIOKOTCHHH
2) 6onetoT B 6OMbIIIEH CTETIEHN KEHIUHBI
3) eciu oTen GolieH, TO BCe €ro 04epH GOTbHbI

4) 6ompHOI pebeHOK pokaaeTcs y GOMBHBIX poauTenei ¢ BeposTHocThio 100%, ecrmm

MaTh TOMO3UTOTHA, /5%, €clin MaTh reTepO3UTOTHA

5) BeposTHOCTB POk IeHHs GONBLHOTO peGenKa y 370poBbIX pojauteneii 0%.

4. Cuennennviii ¢ X-xpomocomoit (c noaom) peueccusHulil THI
HacJeI0BaHUs:

1) OOJILHBIC BCTPEYAIOTCS HE B KAXKJOM ITOKOJICHUHN
2) 00JICI0T, B OCHOBHOM, MY>KUHHBI

3) BepoATHOCTh POKIAEHHS  OOJIBLHOTO MaJburKa y 3JI0POBBIX POAUTENEH

25%, 6onpHOM neBouku — 0%.

5. Ionandpuueckuit mun nacneoo6anus:
1) 6osbHBIE BCTPEUarOTCS B Kak0M MOKOJEHUH
2) 6OJEIT TOIbKO MY*KUHHbI

3) €CJIN OTCI 6OJ'IeH, TO BCE€ €r0 CHIHOBBS OOJIbHBI

4) BepoATHOCTH POKIEHUS GONLHOIO MalbuuKa y 60J1bHOTO oTHapaBHa 100%.

Bausneyoewiii memoo — 3T0 W3ydeHHE TEHETHUYECKMX 3aKOHOMEPHOCTEH HaOIM3Henax.
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Cyrb MeToda: CpaBHEHME IPU3HAKOB Y pa3IUYHbIX TIpynn OJM3HELOB, HMCXOAd U3 HX
CXO/CTBA (KOHKOPJAHTHOCTHU) WU PA3JINYMS (JUCKOPIAHTHOCTH).

Oramnsl MeTOAa!
1.  Cocrasnenne BEIGOPKH OIM3HELOB U3 BCEH MOIIISALUH.
2.  JIuarHOCTUKa 3UTOTHOCTHU OJM3HELOB.

3. VcraHoBieHHME COOTHOCHTENBLHON POJIM HACIEICTBEHHOCTH M CPEIbl BHOPMUPOBAHHH

MpU3HaKa.

Humozenemuueckuit memoo — 3TO  MW3y4YeHHEe  KapuoThna HpH  [OMOIIU

MHKpOCKOHPI‘ICCKOfI TCXHUKU.
OTtanel METOAA:

1. MMonyyenne W  KyJIbTUBHPOBaHHME KIETOK  (AMMQOLIMTHL,  (GUOPOOIACTH)  Ha

HNCKYCCTBCHHBIX IMUTATCIBHBIX CPEAAX.

2. 2106aBJ'IeHI/Ie B MATATCIBHYIO CpCay q)HTOFeMaFFJ'IIOTI/IHI/IHa AJId CTUMYIBIHUU KJIIETOYHOTO

JEIIEHUSI.

3. OcraHoBKa jiefieHHs KIETKU Ha CTaguu MeTadasbl Jo0OaBIeHUEM KOJIXUIUHA.

4. O6paboTka KJIeTOK rumoToHumdeckuM pactBopom NaCl, Bcmemcteue  wero,

paspymiacTcs KJIeToOYHaA 06onoq1<a, U IIOJIYH4ac€TCA «POCCHIIb» XPOMOCOM.

5.  OxpammuBaHHe XPOMOCOM CIIENU(PUUECKMMH KPACHTEISMH.
6. Mukpockomupopanue 1 GoTorpapupoBaHUE XPOMOCOM.

7. CocraBienue HAUOTI'PAaMMBI U €C aHAJIN3.

MeTto1 MO3BOISET:
1. AUXAarHOCTUPOBATb 'CHOMHBIC U XPOMOCOMHBIC MYTAallUU;

2. ONpCACIINTD T€HETUYECKHUI MOJI OopraHnsma.

Honyfmuuonno-cmamucmultecmu? mMemoo — 5TO HN3YYCHHUEC TCHCTUYCCKOIO COCTaBa
MOoMyJIAIHUHU. OH ocHOBaH Ha 3aKOHE Xap):[I/I-BaﬁH6epra " TTO3BOJIACT OIIPEACIIUTD YaCTOTY I'CHOB U

TCHOTHUIIOB B PA3JIMYHBIX MOITYJIALNUAX.

Buoxumuueckue memoowvl. llpuunHON OOJBIIMHCTBA HACIEACTBEHHBIX MOHOTEHHBIX
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3a00JeBaHMi  SIBIAIOTCS  JePeKTbl OoOMEHa BEIIECTB, CBsA3aHHBIE C  (EPMEHTONATUIMHU
(HapylIEHUSIMU CTPYKTYphl (PEPMEHTOB, YYacCTBYIOLIMX B peaknusx oOwmena). Ilpu stom B
OpraHM3Me HAKaIUIMBAIOTCS IPOMEXYTOUHBIE MPOIYKThl OOMEHA, U MO3TOMY, ONpPENENsisl UX WU
aKTHBHOCTh ()EPMEHTOB, C TIOMOIIBI0 OHOXMMHUYECKHX METOJOB MOXKHO JHAarHOCTUPOBATH
HacJeACTBEHHbIE 00JIe3HN 0OMeHa BellecTB (TeHHble MyTanun). KomnuecTBeHHbIE OMOXUMUYECKUE
MEeTO/bl  (Harpy3o4Hble  TECTbl) IO3BOJISIIOT  BBISIBUTH ~ I'€TEPO3UIOTHOE  HOCHUTEIBCTBO

MMaTOJIOTMYECKOT0 pECUCCCUBHOI'O I'CHaA.

Memoowvt pekomounanmnou /JTHK (xnonupoBanuve JIHK u ruGpuanzaius HyKJIEHHOBBIX
KHCJIOT) — TIO3BOJISIOT OOHAPY)KUTh MATOJIOTHYECKUI T€H B T'€HOME, €CJIU ATOT T'€H CEKBEHHPOBAH

(OJTHOCTHIO OIpEIeNIEHa HYKIIEOTHIHAS [TOCJIEI0BATEIBHOCTD).

Jlepmamoznuguueckuit ananuz — 310 uU3ydeHUE TPEOCMIKOBOW KOXKH UeIoBeKa (KOXKHU
MOYIIEYEK TajbIeB, JIAMOHHON CTOPOHBI KUCTEH M TOJOIIBEHHOW CTOPOHBI CTOM), TJE CHIIHBHO
BBIPAKEH COCOYKOBBIN CIIOW IEPMBI.

Meron npuMeHseTcs:
1. JUIsl yCTAHOBJIEHUS 3UTOTHOCTH OJIM3HELIOB;

2. KaK  9KCIPECC-METOJl JUarHOCTUKA  BPOXKIECHHOW  KOMITOHEHTHI

HCKOTOPBIX HACIECACTBECHHBIX 3a00J1¢BaHUH.

Xumuueckue memoost OCHOBaHBI Ha KaueCTBECHHBIX HOBETHBIX XUMHWYCCKUX PCAKIHUAX. Onn

HCITIOJIB3YKOTCS IJIA HpeﬂBapHTeHBHOﬁ JHUArHOCTHUKHU HACJICACTBCHHBIX 0ose3Hel oOMeHa BCIIECTB.

Onpeoenenue X- u Y- nonoeozo xpomamuna. J1jis uccieOBaHUs UCIIONb3YIOTCA KIIETKU
OYKKaJIbHOTO SMUTENUS WIH JIEHKOIUTBI. X-XpOMAaTUH ONpeAesieTCs] IPHU OKpaIllUBaHUHU IIpernapaTa
alleTOPCEHHOM, a Y-XpOMATUH — MPH OKPAIIMBAHUU AKPUXUHHUIPUTOM. DTH METOJbI MO3BOJISIOT
BBISIBUTH YHUCJIO TMOJIOBBIX XPOMOCOM B KapHOTHIE (Y4UCIO X XpPOMOCOM BCErJa Ha OJHY OoJiblle,
4eM 4YHCIO TIBIOOK X-XpOMaTHHA, YUCIO Y XPOMOCOM pPaBHO YHUCIY IJIBIOOK Y-XpOMAaTHHA);
YCTaHOBUTh TE€HETHMUYECKUH MO OCOOH, UAarHOCTUPOBAaThH XPOMOCOMHBIE Ooje3Hu moya (B

KOMIUICKCE C ApyIr'uMHUu MCTOI[aMI/I).

Memoov: npenamanvHoll OuazHOCMUKU TIO3BOJISIOT YCTAHOBUTH  HACJIEICTBEHHBIC

,[[e(l)eKTH IJI0J1a Ha paHHUX CTaAuAX 6epeMeHHOCTI/I.

1. Henpsambie meTob! (0OBEKT HCCIIEOBAHUS — OepeMEHHAs KEHIIUHA).
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2. TpsiMble MeTO/IBI (0OBEKT MCCIIEN0BAHMS — TUION).

6 . 2 . MeToauka peuicHusi THUIIOBLIX 3aJa4d

3amaua 1. OnpenenuTe THN HACIEOBAHUS 3200JI€BAaHMSL.
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Pemenue: Ilpu3Hak BcTpeyaeTcs B KaXJIOM IOKOJIGHHH. OTO Cpa3y HMCKIIIOYaeT
peIeCCUBHBIN THIT HacleA0BaHMs. Tak Kak JaHHBIA MPU3HAK BCTPEYACTCAN Y MY)KUMH U Y KCHIIHH,
TO 3TO WCKIIOYAeT TOJIAHAPUYCCKUH TUN HacienoBaHus. OcrTaeTcsl JBa BO3MOXHBIX THIIA
HACJICJIOBAHUS: ayTOCOMHO-JIOMUHAHTHBIA W CIEIUICHHBIM C TIOJIOM JIOMHUHAHTHBIH, KOTOpBIE
OuYeHb CXOXH Jpyr ¢ apyrom. Y myxuusbl |l — 3 ects mouepu ¢ manubiM mpusHakom (I11-1,
[11-5, 111-7), Tak u 6e3nero (I11-3), uTo MCKIIOYAET CIEIJICHHBIA C TOJOM JOMHHAHTHBIA THII

HaCJICJOBaHUA. 3HAYHUT B ,HaHHOﬁ pO,Z[OCJ'IOBHOﬁ - aYTOCOMHO',I[OMI/IHaHTHHﬁ THII HACJICAOBaHUA.

3aaHus 1711 CaMOCTOSTEIbHON pabOThI CTY/ICHTOB

HOHLSYHCL npeaACTaBJICHHBIMHY MCTOJUKAMHU PCHICHUA 3ala4d, AJIA 3aKpCIICHHA MaTCpHallia
CaMOCTOATCIIbHO PCIIUTC CICAYIONINEC 3aJa49H1 10 TCME « MeTo bl TCHETHKU YSIIOBEKAY:

3agaua 1. Onpeaenure TUI HACICIOBAHMS
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3agaua 3. Onpenenure THI HACTEIOBAHUS
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33&3'—13 4, Onpez[enHTe THII HacCJICa0BaHUsA IIPpHU3HAKa H  BCPOATHOCTH

poxaenus 6oiapHOTO pedenka B cembe I11. 9 — 10.

56






3apgaya 5. Onpenenure TUII HAcJIeOBaHUs MpU3HaKa. YeMy paBHa BEPOSITHOCTb POKIACHUS
3JI0pOBOTrO pebeHKa B ceMbe IMPOOaH/a, €CIM OH XKEHUTCSA Ha KEHIIMHE ¢ TEHOTHIIOM KaK U y €ro

pPOAHOM cecTpbl?
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3apaua 6. Onpenenure TUN HACJIEIOBaHMS MpU3HAKA. UeMy paBHA BEpOSTHOCTh POKICHHS
3I0POBOTO PeOCHKA B CeMbe MpoOaHa, €CIM OH BCTYMHUT B Opak C KEHIIUHOM, TETEPO3UTOTHON TIO

3TOMY NPU3HAKY.
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3amaya 7. Kakue U3 TEpEUYHCICHHBIX MPHU3HAKOB, XapaKTEPU3YIOT PEILECCUBHBIM,
CUEIUIEHHBI ¢ X-XpOMOCOMOM THII HacjleIOBaHUS: a) 3a00J€BaHUE IPEUMYILLECTBEHHO
BCTpEYaeTcsi y MyXuuH; 0) 3a00JieBaHHE BCTPEYAETCS HE B KAXKJIOM IOKOJICHWH; B) Y OOJILHOTO
OTIIa BCE JI0UYEepH OOJIbHBI; T) CHIH HAcCJEeAyeT 3a00JieBaHUE OTIIA; 1) €CJIU 3/I0POBasi MaTh SIBJISETCS
HOCHTEJIbHUIIEH I'e€Ha, TO BEPOSTHOCTD TOTO, YTO CHIHOBBs OyayT 00sibHBEI paBHa 50%7?

3agaya 8. Kakwe w©3 mepeUMCIIEHHBIX MPHU3HAKOB XapaKTEPU3YIOT ayTOCOMHO-
JOMUHAHTHBIA THUIT HACJIEJOBaHUs: a) 3a00J€BaHNE OJMHAKOBO YacTO BCTPEUACTCS Y JKEHINUH U Y
MY)K4YHuH; 0) 3a00JieBaHNE NIEpeaeTcs OT POAUTENEH eTAM B KaKIOM MOKOJIEHHUHU; B) Y OOJIBHOTO
OTIIa BCEe Jouepu OOJBHBI, T) ChIH HUKOT/IAa HE HAclieAyeT 3a0oJieBaHHE OT OTIA; J1) POIAUTENIN
00JIbHOTO peOeHKa 3710POBBI?

3agaya 9. Kakue W3 TEPEUYHCICHHBIX TMPHU3HAKOB, XapaKTEPHU3YIOT AayTOCOMHO-
PEIeCCUBHBIN THI HACJEIOBAHUA: a) 3a00J€BaHNE OJMHAKOBO YaCTO BCTPEUYACTCS Y KEHIIUH U Y
MYXK4YHuH; 0) 3a00JieBaHHE NEpeaaeTcsi OT POAUTENEH eTAIM B KaXKJIOM MOKOJIEHHH; B) Y OOJILHOTO
OTIIa BCE J0Yepy OOJBHBI; T) POJWTENN SIBISIFOTCS KPOBHBIMH POJCTBEHHUKAMH; 1) POIUTEIN
060JbHOTO pebeHKa 3/10pOBbI?

3agaya 10. Kakme U3 mEpeUYHCICHHBIX MPHU3HAKOB XapaKTEPHU3YIOT JTOMHHAHTHBIH,
CIEIUICHHBIN ¢ X-XpOMOCOMOM THI Hacle[0OBaHUs: a) 3a00JIeBaHNE OJMHAKOBO YaCTO BCTPEYACTCS
y )KCHIIMH B Y MY)KYUH; 0) 3a00JIeBaHNE TIEPEIAETCs OT POJUTENCH AETSIM B KaXKJIOM IMOKOJICHUH; B)
y OOJILHOTO OTIIAa BCE A0YEpH OOIBHBI;T') ChIH HUKOT/Ia HE HACJIEeIyeT 3a00JIeBaHUE OT OTIA; 1) €CIIU

00JIbHa MaTh, TOHE3aBUCUMO OT T10JIa BEPOSITHOCTh POKACHHs 001pHOTO pedeHnka paBHa 50%7?
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1. MEJINKO-TEHETUYECKOE KOHCYJIbTUPOBAHUE

7.1.  OCHOBHbIE TEOPETUUECKUE NOJIOKEHUS

Meouko-2enemuueckoe KOHCYIbMUPOGAHUE CEMEW, OTATOLICHHBIX HACJIECICTBEHHOU
[IaTOJIOTHEH, MpeACTaBIsieT coO00M OAMH U3 BUAOB CIELUAIU3UPOBAHHON MEAMIIMHCKOW MOMOIIHY,
KOTOpass MOKET KBaJM(ULUPOBAHO OCYILECTBIATHCS JMIIL BPAavyOM-CIIELHUAIMCTOM B 00JIacTH
MEJMIUHCKON N'€HETHUKH.

OpHa U3 INIaBHBIX 3a/1a4 MEIUKO-T€HETHUECKON KOHCYJIbTAllUK — MPOTHO3 3a00J1€BaeMOCTH
JIETEN B CEMbX, OTITOLICHHBIX HACJIEACTBEHHOM martoyioruei. Ecim B ceMbe MOBTOPSIOTCS CIIydan
TSKENBIX HACJIEICTBEHHBIX HEIYroB, OOJIbHbIE WM UX 3JI0pPOBBIE POJICTBEHHUKH OOpaiarTrcs K
Bpauy C BOIPOCOM O MpOrHose 3abojieBaHus y ux nereil. [Ipu oTsAromeHun cemMbu TKEIBIMU
HACJIEICTBEHHBIMU OOJIE3HSIMH OTBETCTBEHHOCTh Bpada, JAIOUIET0 COBET, O4eHb Benuka. OT ero
PEKOMEHJALNN 3aBUCUT TMPENyNpeKIeHUEe pOXKIACHHUS peOeHKa, OOpEYeHHOTO Ha  TSDKEJoe
¢buznyeckoe cTpaaHnue WK MCUXUYECKYIO HETIOJHOLIEHHOCTb.

3aoauamu MeMKO-TEHETUYECKOTO KOHCYIbTUPOBAHUS SBIISIFOTCS:
1. IMoBbImEenne reHeTHYECKO} IPAMOTHOCTH HACENICHHUSI.

2. BrlsicHeHue NPUYMH  YBEIHYEHUS 3a00JIeBA€MOCTH, 00yCIIOBJIEHHOM

ICHCTUYCCKUM I'PY30M, U BO3MOKHOCTEH €€ CHIIKCHUS.

3. CocraBlieHHE T€HETHYECKOTO IPOTHO3a POKACHHUS OOIBHOr0 pebeHKa yobpaTusLIeiics
B KOHCYJIBTAIIMIO CYIPYKECKOH maphbl.

[IporHo3 310poBBSi OyAyIIEro MOTOMCTBA MOXKET OCYLIECTBIISITHCS MPOCHEKTUBHO WU
perpocnektuBHo. [lpu npocnekmuenom Koncynvmuposanuu puck poxxkaeHusi 60J-HOTO peGeHKa
ompesensercs J0 HACTYIUIGHHS OEpeMEHHOCTH WM Ha €€ paHHUX Cpokax. ODTo Haubojee
3¢ deKTUBHBINA BUJT KOHCYIHTUPOBAHUS, HO OH BO3MOJKEH JIMILIb B OTPAaHUYCHHOM YHCJIE CEME: mpu
HAJIMYUU KPOBHOTO POJICTBA MEXJy CYyINpyraMu, HEOJIaronpusiTHOM CEMEHHOM aHaMHH3E,
BO3JICHCTBUU BPEIHBIX CPEAOBBIX (aKTOPOB (IIPOM3BOJICTBEHHBIX BPEIHOCTEH). 3HAUUTENBHO Yallle
MIPOBOJIUTCSL PempoCcneKmugnoe KOHCYIbMUpPOGaHue B TeX CEMbsX, TIe YyXKe poJIuics peOeHOK
C HACIIEJCTBEHHOW WM BPOXKIEHHOW maronorued. Ero menpio sBISETCSs NPeaylnpexIeHue

MIOBTOPHOTO POXKAEHUS OOJIBHOTO PeOEHKA.
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CocraBlieHHe TeHETHYECKOTO MTPOTHO3a BKIItOUaeT 4 3Tarmna:

1. VYrounenue nuarHosa HaciENCTBEHHOTO 3a00J€BaHUsA. YCIEX MEIMKO- FEHETUYECKOTO
KOHCYJIbTUPOBAHUS OIPENENeTCs] MPAaBUIBHOM IOCTAHOBKOW JMarHo3a. YTOYHEHHE JHMarHos3a
KOHCYJIbTUPYEMOTO  TPOXOJUT B TECHOM KOHTaKTe MEXAYy T€HETUKOM H  BpauoM,
CICHUANM3UPYIOMIMMCA B TOW  00JAacTH  TMATOJIOTUH, KOTOpas  SIBHJIACh  MPEIMETOM
KOHCYJIbTUPOBaHUS (II€AUATPOM, HEBPOIIATOJIOTOM, SHIOKPHHOJIOTOM U JIp. ).

2. OmpeneneHue  CTENEHH TE€HETHYECKOro  pucka. OOmuMii  PUCK  MPOSBJIEHUS
HaCJIe/ICTBEHHON maTojoruu cocraBisieT 5-10% (cooTBEeTCTBYeT TeHEeTHYECKOMY TIpy3y). Takas
CTeNeHb pUcKa cuuTaercs Hu3kod. Eciam puck paBeH 10-20%, To oH cuuTaercs cpeaHuM, Oojee

20% — BBICOKUM.

3. OmeHka THKECTH MEIWIMHCKAX ¥ CONHMAIBHBIX TOCIEACTBUIA MpeanoaaracMomn
aHoMaimu. Ecnam  HacieAcTBEHHOE  3a00JieBaHHME  HE  COMPOBOXKIACTCS — 3HAYUTEIHHBIMH
HU3MCHCHUSAMHU B OPraHu3Me U MOXKET MMOAAaBaTbCA

«HOpMa KOMHUPOBAHHUIO», TO U TPHU BBICOKOM PHCKE POXKJACHHS O0JIHHOTO peOeHKa He Oynmet

TSYKENbIX MOCJIENCTBHUIM.

4. 3axmouenue Bpaua-reHeTHKa. CaMbIM OTBETCTBEHHBIM 3TAllOM MEIMKO-T€HETHYECKOTO
KOHCYJIbTUPOBAHUS SIBJISIETCS MOMOIIb POJUTENSIM B IPUHITUN PELICHUS 110 MOBOY MJIaHUPOBAHUS
OepeMEeHHOCTH U TPOBEACHUS MpEeHATaJbHOW IUArHOCTHKHU. [IpM 3TOM Bpady-reHEeTHK JOJKEH
MPEIOCTaBUTh CeMbE OOBEKTUBHYIO HH(POpPMAILMI0O O BO3MOXKHBIX pPHUCKaX Ha BCEX dTamax
MOATOTOBKM M TPOBEIEHUS MPEHATATLHOM UAarHOCTHKU. B cilydae HeOIarompusiTHOro mporHosa
pelleHre O MpephlBaHUM WIM MPOJOHDKEHHH OEpEeMEHHOCTH CEeMbsl JIOJDKHA I[PUHUMATh

CaMOCTOATCIIbHO, OCHOBEIBAsCh Ha IMOJIYYCHHBIX PE3YyJIbTaTax.
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7.2. MeTronKa pemieHus TUMIOBBIX 3a1a4

3agauya. [lo naHHbIM aHamMHE3a MaTh 370POBA U MPOUCXOJUT U3 OJAronoJiydHoOM MO OJIHOM
u3 opM uxTHo3a (X-CUEIUICHHBIN PElleCCHBHBIA THITHACIIEAOBAHUS) CEMbH, a OTELl — OOJICH ATON
dopmoii mxTHo3za. Jlo4b ATHX POIUTENICH BHIXOJUT 3aMyX 3a 3JI0pOBOro roHomry. Omnpenenurte
CTENEHb TEHETHMYECKOTO0 PHCKAa POXKJEHUS OOJHHOTO JaHHOW (OpMON UXTHO3a peOeHKa B ITOU
Mouioioi cembe.Kakue pekoMeHjanuu 10JKeH 1aTh Bpad T€HETUK?

Pemenne: Ha ocHOBaHMM TaHHBIX aHAMHE3a CTPOUM POJOCIOBHYIO.

3areM odopmiisieM ycloBUE 3a/layM M 3alHMChIBa€M I'€HETUYECKyI0 cxemy Opaka: MxTHos:

X?X?, X¥Y; Hopma: XX, XAY

P 1111 x

® OO
RN
Fr. Xxe

P, X'x x x'y

golclelo

F_". . . 1 11] -1L-'.| r -111 r

XKenmmuna, koTopas coOupaeTcss HMeTh peOeHKa, TeTepO3UroTHA IO TeHYy HUXTHO3a.
BeposTHOCTh poskieHust 601bHOTO pedeHKa B Opake Co 3I0pPOBBIM MYKUMHOU cocTaBisieT 25% oT
Bcex neteit, 50% — ecnu poautcs manbuuk, 0% — ecnu neBouka. Ecnu Oyzaer ycTaHOBIEHO, YTO MO
Oymyiiero pebeHka MyXCKoi (reHetuueckuii puck 50%), TO Bpay-reHETHK IODKEH OOBICHHUTH

TSKECTh MEAUIIMHCKUX IIOCISACTBUI 3a00JIeBaHUs U PCKOMCHI0OBATh ITPOBCECTU
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HCKYCCTBEHHOE IpephIBaHUe OepeMeHHOCTH. [Ipu BBIABICHHM >KEHCKOTO I0JIa YIIIONA PHCK

poxneHus: 60pHOTO pederka paBeH 0%.

3agaHus 1J1s CaMOCTOSITENIbHOM paObOThI CTyJCHTOB

[Tonp3ysice TpencTaBICHHBIMU METOJUKAMH PEIICHMs 3ajad, JIg 3aKpEeIUICHUs MaTepuaia
CaMOCTOSITEJIHO ~ pelIuTe  cleAyromue  3agadu 1o Teme  «Meauko- TeHEeTHYeCKoe
KOHCYJIbTHPOBAHHEN:

3apaua 1. IIpoGang — 3mopoBas xenmuHa. Ee cectpa 3ma0poBa, a aBa OpaTta cTpajaroT
TaIbTOHU3MOM. MaTh 1 oTell mpobanaa — 310poBbl. YeThIpe cecTphl MaTepu MpoOaHa 310POBHI, UX
MYXbs 310poBbl. O TBOIOPOAHBIX cHOCAX CO CTOPOHBIMATEPH MPoOaH/a U3BECTHO: B OJTHON CEMbE
o/H O0JIbHOM Opar, J1Be cecTpbl U OpaT 30POBbI; B IBYX JAPYIHX CEMbSIX — IO OAHOMY OOJIBHOMY
OpaTy U 10 OJTHOM 37I0POBOM cecTpe; B 4-i1 ceMbe — OjiHa 3/10poBasi cectpa. babymka mpobana co
CTOPOHBI MaTepu 370pOBa, JeJ CcTpadaid JanbToHM3MOM. Co CTOpOHBI OTHA MpoOaHAa OOJBHBIX
JTATBTOHHU3MOM HE OTMEUEHO.

CoctaBbTe pOAOCIOBHYIO. OrnpenenuTe: TUI HACIEAOBAaHUS HTOM MATOJOTHM U, IO
BO3MOXHOCTH, T€HOTHUIIBI JIUIl POJOCIOBHOI; BEPOSITHOCTh POXICHHS y MpobaHaa OOJbHBIX
JTATbTOHU3MOM JETEH MPH YCIOBUH, UTO OHA BBIWJIET 3aMYX 3a 3[I0pOBOTO MykunHY. Kakoil coBeT
JOJIKEeH J1aTh MpoOaHy Bpau-TeHETUK?

3agauya 2. YV yenoBeka onucaHa aHOMaJUsl — HAJIMUKE MEPENOHKH MEK Iy nanbiamu Hor. Ot
Opaka MeXIy >XEHIIMHONW C HOPMAaJbHBIMU MaJlbllaMUd HOT U MYKYMHOM, MMEBIIUM MEPETOHKY,
POAUIIOCH TpOE JIeTeil: 104b ObLIa HOpMaJIbHOW, a CHIHOBbS OOsajanu 3Toi anomanuend. OauH u3
CBIHOBEH B Opake ¢ HOPMaJIbHOW >KSHIIMHON UMeI 6 Touepell ¢ HOpMaabHBIMH NajbllaMd U 4 ChIHA
C aHOMaJlie.

CocTaBbTe pPOJOCIOBHYIO M OMpEIENUTEe: TUIl HACIEIOBaHUS;, BEPOSATHOCTb POXKICHUS

pe6eHKa C aHOMaHHCﬁ, €CJIM BHYK XCHUTCA HA )KCHIMUHE C HOPMAJIbHBIMU ITaJIbLIAMH HOT'.

3agaua 3. [IpoGann — G6onbHOI Muonatueii J(romeHHa (aTpoust CKeleTHON MyCKyIaTyphl)
Manpuuk. [lo maHHBIM cOOpaHHOTO y pOAWTENEH aHaMHe3a, CaMU POJUTENH U JBE CECTPbI
npobanaa 310poBkl. [1o OTIIOBCKOM TMHUM ABa A4, TeTKa, Aeq U 0abka nmpobOaHaa — 310poBHL. [[Be
JIBOIOPOJIHBIE CECTPBI OT JSAM U ABOIOPOJHBIN OpaT OT TeTku mpobaHga — 310poBel. [lo nuHum
MaTepu mpobaHIa OOUH U3 ABYX Asanel (ctapuiuit) 6onen muomnatueil. Bropoit nsas (310poBbIit)
MMeN JABYX 370POBBIX CBIHOBEH M 370pOBYIO 104b. TeTs mpobaHga mmena OonpHOTO chiHa. Jlenm u

6a0ka — 37J0pOBBHI.
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CocraBbre pofocioBHyto. Onpenenure: TUI HACIEAOBAHUSA U T€HOTHUIIBI JIUL] POJIOCIOBHOM;
BEPOSITHOCTh POXKJAEHHUS OOJIBHOTO pedEHKAa B CEMbe, €CIM IMpOoOaHA JKEHUTCS Ha 3J0POBOM
KEHILMHE, OTell KOoTopoi O0oseH muonaTtuei [lromenna. Kakue pekoMeHIanum J10JKEH 1aTh Bpau-

TEHETHK?

3agaya 4. OnHa w3 GopM paxuTa HE HM3JICUMBACTCS OOBIYHBIMU J03aMH BUTamMHuHa D.
[Ipobana — roHOMIA, cTpamaromuil 3Toi Gopmoii paxuta. Ero cecrpa 3mopoBa. MaTh mpobOanma
0oJbHA PAXUTOM, OTEI] — 3M0pOB. Y MaTepu mpodaHia ObLIO Tpoe OpaThbeB — Bce 3J0POBHL Jlen
npo6aHia Mo JUHUM MaTepu O6osieH, 6abka —3710poBa. Jlea uMmen AByX 3JI0POBBIX OpaTheB M OJHOTO
007bHOTO. Y 370pOBBIX OpaThEeB JIea OT 3I0POBBIX K€H ObLIO 5 340POBBIX ChIHOBEH (y oaHOTO — 4
CblHa, y Apyroro — 1). Y GosnbHOro Opara jena skeHa Obuta 370poBa. Y HUX OBLIO TpH OOJIbHBIC
JI0OYepU U JIBa 3JI0OPOBBIX ChiHA. Y NIBYX OOJBHBIX JModepeld OpaTa gena mpoOaHAa OT 3J0POBBIX
MYXeil ObLJIO IO OJHOMU 370poBOM novepu. Emie y omHol 6onpHOM gouepu Oparta aeaa mpoOaHza,
COCTOSIIEH B Opake CO 3M0pPOBBIMMYKUYMHOM, JIBA CbIHA, OJIUH M3 KOTOPBIX 00JIeH, M O0JIbHAS I0Yb.
V¥ 310pOBBIX CBIHOBEH OpaTa je/a mpoOaHa >KeHbI U UX JIETH 3JI0POBBHI.

CocraBpTe ponocioBHyw. Ompenenure: THN HACICIOBAHUS, BEPOSTHOCTDH POXKICHHS
OOJILHBIX PaXWUTOM JIeTeH B CEMbE MPOOaH/a B Cilydae, €CIM OH BCTYIUT B Opak co CBOEH 0OJIbHOM

TpOIOpoIHOM cecTpoid. Kakne pekoMeHIam J0JKEH 1aTh Bpauy-TeHETUK?

3agaua 5. I[lpobGannm crpamaer remodwimelr. Y ero Marepu W OTIa HOpMajbHas
CBEPTHIBAEMOCTh KPOBU. Y IEAYIIKHA CO CTOPOHBI Matepu remoduius, a 6adymka 3moposa. [letn
npoOaH/a: IBe J0YEPH U OJIMH ChIH C HOPMAIILHOW CBEPTHIBAEMOCTBIO KPOBH, APYrOl ChIH CTPAJIacT
remopwimeii. B cembe oTia 0osbHBIX TeModuimed Het. OnpenenuTe, Kakue JeTH MOTYT OBITh Y

npoOaH/a, eciii OH BCTYNUT B OpaK C JKEHIIMHON, FTeTePO3UTOTHOM M0 3TOMY IPU3HAKY.

3apaua 6. IIpoGang GoneH BpokaeHHOUM KaTapakTod. OH cocTOUT B Opake CO 3I0pPOBOM
KEHIIMHOM U nMeeT OOJIBHYIO 10Yb U 3/I0poBoro chiHa. Oter mpobanaa 60JeH KaTapakTol, a MaTh
310poBa. MaTh mpoOaHia UMeeT 3J0POBYIO CECTPY M 3J0POBBIX poauteneil. Jlemyiika Mo JHUHUU
oTta OoJieH, a 6abymika 3mopoBa. [IpoGana uMeeT Mo TUHUM OTIA 3J0POBBIX POAHBIX TETIO U JSII0.
Jsig sxeHaT Ha 310poBOM skeHuHe. VX Tpu cbiHa (IBOIOpPOJHBIE OpaThs mpobaHia MO JTUHUH
0TI1a) 310poBEL. OmpenenuTe BeposITHOCTh MOSIBICHUS B CEMbE JI0UepH MpoOaHaa OOIbHBIX BHYKOB,

€CIIM OHA BBIMJET 3aMYyK 3a I'€TCPO3UTOTHOTO IO KaTAPAKTE 3TOI'O TUIIA MY)K‘II/IHYQ

3agaua 7. IlpoGana crtpagaer aedekToM HOrTeM M KOJIGHHOM dYalleykd, a ero oOpar
HOpMaJleH. DTOT CHUHJpOM ObUT y oTLa MpobaHaa, a MaTh Obula 310poBa. [lenymika npobanaa mo
JUHUM OTLA C CHHIPOMOM, a Oabymika 31opoBa. Orer| npobaHaa uMeeT Tpex OpaTheB M YEThIpex
cecTep, U3 HHUX JIBa OpaTa U JIB€ CECTpbl C CHUHAPOMOM Je(eKTa HOTTEH M KOJIEHHOM YaIleyKH.

bonpHOM A1 O JTMHUK OTHA JKEHAT Ha 3,[[0p0BOfI JKCHIINHE U UMCCT ABYX noqepeﬁ U ceiHa. Bce
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OHHU 3710poBbl. OIpelenTe BEpOATHOCTh MOSBIICHHS AETed ¢ 3a00JIeBaHUEM B CEMbe NpodaHja,

€CJIM ero Cympyra He OyJeT cTpaaarh Je)eKTOM HOTTEH U KOJICHHOW YallleyKH.

3anaua 8. Y npobanna nonuaaktiing. OTel ero TakKe MHOTOIAIBIH, a MaTh CHOPMAaJIbHBIM
CTpOCHHEM KHCTH. JlanbpHelas po1oCcIOBHAs U3BECTHA TOJBKO MOJMHUM OTIA. Y OTIA €CTh Opar u
cecTpa C HOPMAJIBHBIM CTPOEHHEM KHCTH M Opar, M cecTpa MHoromaible. MHOTOMANBIA Jas
npoOaHa ObUT TBAXK/IBI )KEHAT HA JKEHIIWHAX ¢ HOPMAIBHBIM CTpoeHHeM Kuctu. OT ogHOoTro Opaka y
Hero OblIa 10Yb C MOJIHUIAKTHIINEH, OT BTOPOTro Opaka ObIJIO IIeCTepo JETeH: B T0YEPH U OJUH ChIH
C TIOJIMAAKTUIIMEH, U JIBa ChIHA M OJ[HA JI0Yb C HOPMAaJbHBIM CTpPOCHHEM KHCTH. Ters mpobaHma c
HOPMaJIbHOW KUCTBIO Oblja 3aMyKe€M 3a MYKUMHOU 0e3 aHanu3upyeMol aHOManuu. Y HHUX ObUIO
TPpM MajbuyMKa M TPU JEBOUYKM C HOpPMalbHBIM CTpoeHHeM Kuctu. Jlenymika mpoOanma 6e3
aHoMmanuu, a 6alymka MHoromanasi. OnpeaenuTe BEpOSTHOCTb POXKJACHUS MHOTOMAIBIX JIeTeil B
ceMbe MpoOaH/Ia, €CIIM OH BCTYMHUT B Opak ¢ )KCHIIMHOW, UMEIOIIEeH HOPMAJIbHOE CTPOCHUE KUCTH?
3anaua 9. [Ipobana HOpMATBEHOTO POCTAa UMEET CECTPY € axoHApoIrutazueid. Marth mpoOanaa
HOpMaJlbHA, a OTeI] CTpajaeT axoHaporurazuei. [lo muHUKM 0TI MPOOaH UMEET TBYX HOPMAITBHBIX
TETOK, OJHY TETKy C axOHApPOIUIa3ued M OJHOTO M40 C axoHjaporuiazued. Ters, uMmeromas
aXOHAPOIUIA3HIO, 3aMYXKEM 3a 3J0POBbIM MYKUMHOU. Y HUX €CTh ChIH KapjuK. 3710poBas TE€TSA OT
3I0pOBOT0 MyKa UMEET JBYXMaJIbUMKOB U JIBYX JI€BOUYEK - BCE OHU 3/I0POBBIL. [/l — KapJIMK jKeHaT
Ha 37I0pOBOM JKEHIIMHE. Y HEro JIBe€ HOpMaJlbHbIE JEBOYKH M ChIH Kapiuk. Jlenylika mo JMHUU
OTLa Kapiuk, a 0abymka HopMmanpHa. Ompenenure: BEpOSTHOCTH MOSBICHHS KapJIUKOB B CEMbE
npoOaH/aa, eclii ero eHa OyJeT MMEeTh Takoil e I'€HOTHUI, KaK OH caM; KakoBa BEpPOSTHOCTh
MOSIBJICHUSI KapJUKOB B CEMbE CECTpbl MpoOaHIa, €ciau OHa BCTYHUT B Opak €O 3J0pPOBBIM
MYXYHUHOM.
3apaua 10. I[IpoGana — 370pOBBIN OHOIIA UMEET YEThIpEX OpaTheB, OOJBHBIX MBIIICYHOMN
muctpodueit Jromena. Math u oren nmpo6anga 340poBbl. Y MaTepu IpobaHia ecTh JBE CECTPHI,
OJIMH 3JI0POBBIA OpaT u emie aBa Opara, OOJBHBIX MbIIIEUHON AucTpodueil. babymika u gemymika
mpo0aHAa CoO CTOPOHBI MaTepH 3J0POBBL. Y 0a0yIIKK OBLIO TPU 30POBBIX CECTPHI, JABa 30POBBIX
Opata u oauH Opat, 6OJIBHON MbIIEUHON nucTpodueii. Bee 3m0poBbie OpaThst U cecTpbl 0aOYIIKN
MMEJH 3J0POBBIX CYMPYroB. Y 0060ux OpaTtbeB ObLIO MO 5 3M0POBBIX JeTel (MaTbUUKH U IEBOYKH).
VY onnoit u3 cecrep 6al0ymku Obl1 O60IBHOM JUCTpOUEH ChIH, Y BTOPOI CeCTphl — TPU 370POBBIX
ChIHa W OJIHA 370poBas J10Yb. TpeThsi cecTpa 0a0yIIKM BHIXOAMJA 3aMYX HECKOJBKO pa3 3a
310pOBBIX Myx4HuH. OT TIepBOro Opaka y Hee poAuICsS OONBHOW MBIIEYHON AUCTPOGHEH ChIH, OT
BTOpOro Opaka JBoe ChIHOBEH (OAMH 370pOBBIM M 0auH O0nbHOM). Ponurenu Oabymku mpobanga
M0 JHMHUMA MaTepu 370poBbl. Omnpenenute BEepOSTHOCTh POXKIACHHUS OOJNBHBIX JETel B ceMbe

npobaH/a, eciu ero cynpyra OyJeT UMeTh TaKoH ke TeHOTHUI, Kak MaTh MpobaHa.
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