


IIPOTPAMMA
BCTYNHTEJBHOI0 3K3aMeHA M0 HAYYHOH CeuHaJIbHOCTH
1.5.7. 'enetuka

IlosicHUTEILHAA 3ATHCKA
B OCHOBy HpOl"paMMbI BCTyrII/ITe.]'IbHOFO JK3aMC€Ha B acm/lpaHTypy 10 CIienqUuaJIbHOCTHU
1.5.7. T'eHeTnka TIOJNOXEH pPsAX  €CTECTBEHHOHAYYHbBIX, CHELHAJbHBIX W  MEAMKO-
NpOPHIAKTUYECKUX AUCUUIUIMH. [IOMHMO mNepedYncIeHHON OCHOBHOH JHUTEPaTyphl, HY)KHO
MPOBECTH AHAJIH3 JINTEPATYPHI B pAMKaX MPEATIONAraéMOoi TeMbI TUCCEPTAMOHHON pabOThI.

IMopsinok npoBeneHust BCTYNHTEIbHBIX HCTIBITAHHH

BerynurenbHoe HcnbITaHne MPOBOAUTCA B (popMe 3K3aMeHa Ha OCHOBe OmietoB. Kakmprii
SK3aMEHALIMOHHBIA OUJIET COAEPKHT MO 3 BOMpoca. DK3aMeH MPOXOIUT B MUCBMEHHOH (opme.
IToaroTtoBka k oTBeTY cocTaBisier 1 akanmemmdeckuil yac (60 MuHyT) O€3 mepepbiBa ¢ MOMEHTA
pa3gauu OwmneroB. 3amanusi oueHuBaroTcs or 0 mo 10 6ajioB B 3aBHCHMOCTH OT TIOJHOTHI U
MPaBUJIBHOCTH OTBETOB.

B cnydae mpoBeneHus sx3aMeHa B AMCTAHIIMOHHOM (opMaTe BCTYMUTEIbHOE HCIIBITAHNE
MPOBOJUTCS B PEKMME BUAECOKOH(PEPEHIICBA3H.

Kputepuu ounenusanus

Onenka mocTymarmeMy 3a MUCBMEHHYIO paboTy BBICTABISIETCS B COOTBETCTBHH CO
CNEAYIOIINMHU KPUTEPHUSIMH:

OtimuHo (9-10 6annos). [TocTynaromuii B acnupaHTypy YBEPEHHO BllaieeT MaTEPUAJIOM,
NPUBOAUT TOYHBIE (POPMYIHPOBKH TEOPEM H APYTUX YTBEPIKACHHH, COMTPOBOXKAAET UX CTPOTHMHU
U TIOJIHBIMHU JTOKA3aTeNIbCTBAMH, YBEPEHHO OTBEUAET HA JOMOJHUTENBbHBIE BOIIPOCH! MPOrPaMMbI
BCTYITUTEIBHOTO MCIIBITAHUS.

Xopomo (6-8 6annos). IlocTynarouuii B acupanTypy BlafeeT MaTepualoM, IPUBOAUT
TOUHBIE (POPMYIUPOBKU TEOPEM U IPYTUX YTBEPKACHUH, COMPOBOXKIAET MX JOKA3aTEIbCTBAMH,
B KOTOPBIX JIOMyCKAaET OTAeNbHble HeTOUHOCTH. OTBEeHaeT Ha OOJBIIMHCTBO IOMOJHUTEIbHBIX
BOIPOCOB I10 MPOrPaMMe BCTYTTUTEIBHOTO UCITBITAHHS.

YaosaersopurenabHo (4-5S 6annos). IlocTynarouuii B acCnupaHTypy 3HAKOM C OCHOBHBIM
MaTepuaJioM MpPOrpamMMbl, TPUBOAUT (POPMYJIHPOBKH TEOPEM M APYIHX YTBEPKOCHHH, HO
JOMYyCKAaeT HEKOTOPblE HETOYHOCTH, COINPOBOXKAAET HX JIOKA3aTENbCTBAMH, B KOTOPBIX
JOTYyCKAET TMOTPELIHOCTH JHOO OINMCBHIBAET OCHOBHYIO CXEMYy [OKa3aTeNbCTB 0O€3 yKa3aHHs
neraneir. OTBeYaeT Ha AOMOJHHUTEIbHBIE BOMPOCHI MO MPOrpaMMe BCTYIMHUTEIBHOIO MCIIBITAHUS,
TOITyCKast OTAENIbHbIE HETOUHOCTH.

HeynoBierBopurtenbHo (MeHee 4 GaynoB). [locTymarouinii B aCIUpaHTypy HE BIAACET
OCHOBHBIM MAaTE€pUAJIOM TPOrPaMMbl, HE 3HAKOM C OCHOBHBIMH IIOHATHSIMH, HE CIIOCOOEH
NPUBOAUTE (POPMYJIMPOBKH TEOPEM M APYTHX YTBEPKACHUIN, HE YMEET JOKa3bIBATh TEOPEMbI U
ApyTue YTBEPXKICHHUS, HE 3HAET AaKe CXeMbl JOKas3areibcTB. He oTBewaer Ha OONBLIMHCTBO
JOTIOJTHUTEIBHBIX BOIPOCOB IO MPOrPaMMe BCTYITUTENBHOTO UCTIBITAHMUS.



Bonpockl nporpaMmbl BCTYNUTENBHOI0 K3AMEHA B ACHMPAHTYPY MO CNEUHAJTBHOCTH
1.5.7. 'enetuka

L.OBIIIAA TEHETHUKA.

HacnenctseHHOCTh U M3MEHYUBOCTD. LluTonnasma kieTku. Jnpo KIeTKH U XPOMOCOMBL
KvzHeHHBIi 1HMKJI KIeTKH. MwuTto3 u  ero ocobeHHocTH. buoxmMmudeckne OCHOBBI
HACJIEACTBEHHOCTH.

MonexkynsspHble OCHOBBI ayTOPENPOAYKLUH TIeHeTH4eckoro Marepuana. Ilpsamere
JI0Ka3aTeNnbCTBa MONyKOHCepBaTUBHON ayTopenpoaykiuu JHK. Ayropenponykius XpoMocoM y
BBICIINX OPTaHU3MOB.

Meiio3. UepenoBanue ramiodasbl U AUMIIOMA3bl HA PA3HBIX 3BOJIOLHOHHBIX YPOBHSX Y
pacTeHuii u *KUBOTHBIX. OMIIOOTBOPEHHE.

Omnprtel ['peropa Mennenst mo MOHOrHOpUAHOMY ckperquBaHuioo. ['unoresa Mengens o
pacxokneHun ajuleneld mpu  obpa3zoBaHMM ramer. Teopusi BEPOSITHOCTEH B aHAIN3e
MEH/IEJIEBCKOIO paciieruieHusi. XpOMOCOMHBIE OCHOBBI MEHIEJIEBCKOTO HACIEIOBAHUS.

JurnbpunHoe ckpemmBaHue. Pacmeruienne nmo reHoruny u ¢enorumy. ObpasosanHue
raMer y AMIeTepo3UroT. 3akOH HE3aBHUCHUMOro HacienoBaHus nap ajuieneil. CooTHoOLIeHMe
4acTOThl (PEHO - M TEeHOTHUIOB. TpurnOpumgHoe M mMoaUruOpumHOE paciueruieHue. Ilpsivble
Ounonornyeckne 0Ka3aTeabCTBA AMTHOPHUIHOTO MEHMEIEBCKOrO pACLICIUICHHs HA YPOBHE
o0pa3oBaHUs raMeT U 3UTOT.

B3anmonericteue renos. Komnnementapueie rensl. I enel—cynpeccopel. IIpomexyTodnoe
nposieienue. I[lonmumepus. IlpusHak ¥ reH B CBETE MAaHHBIX IO B3aUMOAEHCTBHUIO T€HOB.
[Inetiorponust. 'enpl- Momudukaropsl. I'ennbiii 6ananc. OneHka AOCTOBEPHOCTH NAHHBIX IO
PaCIIEeTUICHHIO TIPY aHAJIN3€ HACIENOBAHUS [E€HOB.

MHoxecTBeHHBIH  aimenu3M.  [lonumopdHble  reHHble  JIOKychl.  OCHOBHBIE
3aKOHOMEPHOCTH HAEHCTBUA W B3aUMOOTHOLIEHUs ayjeneil. JleranbHeple W MOJyJI€TaJIbHBIC
anneny. BoipaskeHue 1 nposiBjieHNe MyTaHTHBIX ajljlesiell B pa3HbIX YCIOBUAX CPeabl. DBOJIOLUS
JOMHUHAHTHOCTU. PEHOMEHOJIOTUs U CYLHOCTb B3aUMOJECHCTBUS aJlesen.

MarpuuHble npoueccsl U mpobiieMa JUCKPETHOCTH reHoMa. PyHKUNOHANBHBIN TECT Ha
annenusm. MexannenbHas koMieMeHTauus. CIOKHbIE TECTbI Ha aJIJIENU3M.

Posp MaTpuuHBIX NPOLECCOB B MHTErpanuu reHoruna. Myrauuonnele Mmoaenu I pona.
Cucrema resoruna u mnpodOieMa TIeHHOH MANCKPETHOCTH. TpPaHCKPUNIUS W TPAHCISILIHSL
MyTtanuonHssle mogenu 1l poga. EXMHCTBO anjienbHBIX U HEAIEIbHBIX B3aUMOAECUCTBUN.

I'enorun u ¢penorun. UnaTerpauns resoruna. Myrauuu u monudukarm. COOTHOIIEHHE
Cpelbl U HACIEACTBEHHOCTH. YUeHHE O MOMYJALMIX U YUCTBIX JUHUSX. 3aKOH FOMOJIOTHYECKUX
PSAOOB B HACJIENCTBEHHON N3MEHYNUBOCTH.

Hacnenosanue mnonumMepHsix npusHakoB. Ilomumepus u TpaHcrpeccusi. OCHOBHbIE
NpUEMBl  CTaTUCTUYECKOIO aHajlu3a SBJICHUHW mnojauMepuu. Bsaumopeincrsue TeHOB W
HACJIEIOBAHHNE KOJIMYECTBEHHBIX MTPU3HAKOB. | eHbI-MOAN(PHUKATOPHI.

Hacnenosanue nosa u xpomocomsl. Hacnenosanue NPU3HAKOB, CLEIUIEHHBIX C MOJOM.
Xpomocomsbl y ruHaHAPOMOpGOB U nHTepcekcoB. I epmadpoautusm. ["amnounus. Komnencammst
no3bl reHa. I'unoreza Mepu Jlaiion. Perynsanus nona. [lon u napreHorexHes.

I'eneTnyecknii aHanMM3 HEMOJHOrO cuUeruieHus. JlokasaTenbcTBa (DU3NYECKOH CBS3H
ONPEAENEHHBIX IPYNI CLUEIJICHUS C ONPEAENEHHBIMUA XpOMOCOMaMu. JIMHENHHOe pacoNoKeHNe
reHoB. HTepdepeHns u KOMHIMAeHIUs. J{oKa3aTenbCcTBa JIOKAJIM3AH T€HOB B (PM3MYECKUX
MHUKPOPANOHAX XPOMOCOM.

Myrarene3. Knaccudpukamuss myraumii. 'emnble Myrtanuu. CTpPyKTypHBIE MyTaluu

xpomocoM. D¢ ekt nojoxeHus reHa. I eHomHable MyTaunu. Metoasl yuéra mytaunid. HYacrora



MyTauuid. MyTtareHsl Okpykatomiei cpenpl. Kimaccuduxammst mytareHoB. PakTopbl
€CTECTBEHHOI0 MyTaLMOHHOIO MpoLecca.

[uTomnasmarudeckass HacieacTBeHHOCTh. [lmasmunbl. CHMOMOHTBI W 3MHCOMBI.
MyTanuu njaa3MareHoB. I eHel U naa3MareHsl.

@dyHAaMeHTaJbHble Ipoliecchl B KieTke. Pemyukauus TeHETUYECKOro Marepuana.
Penapauus. PexomOunamms. CTaOWiIBHOCTD TI€HETHYECKOTO MaTepuana ¢ CHOHTAHHBIN
MyTaLMOHHBIN Mpolecc. MexaHn3Mbl HHAYLIMPOBAHHOIO MyTareHesa U €ro CBsi3b ¢ pernapauueil.
MyTaiuy, HapylIaloLfe penapanuio U CTadMIBHOCTh T'€HeTHYecKoro matepuana. lloHsaTue
“nuHaMudeckne” myrtauud. HecraOuibpHbIE TPUHYKIEOTHIHBIC MOBTOPBI B I'€HOME YEJIOBEKA.
[TaTtorenes Oone3Heli, OOyCIOBIEHHBIX JKCIAHCHEH HECTAOMJIBHBIX TPHUHYKJICOTHIHBIX
MOBTOPOB.

Monexyiapusie 0cHO6bL HAC/IE0CMBEHHOCHI.

Xumwust kietku. MerabonusM. @epMeHTBI, HX CTPYKTYpa U ACHCTBUE.

I'nnotesa “onuH reH — oguH GepMeHT . MyTaHThl OakTepuil. MyTaHTBI UyBCTBUTEIIbHBIC
K TeMreparype. AHanu3 MeTaboIUIecKUX nerneil. 3aBHCUMOCTD reH — OeJIOK.

HoxkazarensctBa ponn JIHK kak HOcHuTenst reHeTndeckoit nadopmanun. Tpancopmanus
baxrepuii. Tpanchopmupyromee Hauano. JKu3HeHHBIH HUKI BUPYCOB U (Haros.

Crpoenue JJHK. IlpaBuno sksuBaneHTHocTH. Monenb YorcoHa-Kpuka. JleHatypauus u
peHaTypauus IBOWHON CIIUPAJIH.

Permukarus JJHK. Mexanusmebl perunkarnuu o Y orcony u Kpuky. Onbitel Me3encon u
Cransa. Ilopsimok perumkanuu JIHK. Pacnpenenenune JAHK wmexny no4epHUMM KJIETKAMH.
®epmentatuBHbii cuHTe3 JITHK.

PexomOunammst JIHK. Myrtantel M reHeTudeckue KapTbl (aroB. MexaHU3MBI
peKOMOUHALINH.

Penaparms JIHK. Penaparvs v pexoMOuHaIys.

Tonkas ctpykrypa rena. Lluctpos.

MonexynsipHbIi Mexann3M MyTanuid. OO1mas npupoaa reHeTHIeCKOro Koza.
Tpauckpurnuus JJHK. Bunet PHK. Pu6ocomsr. I'nbpunmnszauns JJTHK ¢ PHK. PHK-

MOJIUMeEpasa.

Cxopoctb pocta unenu PHK. MHunumanus u tepMmunanus tTpaHckpuniuu. Ilpoueccunr u
cranicunr MPHK.

Tpancnsuuss PHK. Hampasnenme pocra mnomunentuaHoil wenu. I[lomupubdocomsl.
Apnanrop.  Ctpykrypa TtpancmoptHoit PHK. CoOopka amuHOKHCHIOT (OMOcHHTE3 Oenka).
NHnnmanys noJunen-THaIHON Henu 1 puOOCOMHBIN ITHKT.

I'enmetnuecknii kox. 3amMeHbl aMHUHOKUCIOT. CHHTETHYECKHE IMOJUPUOOHYKICOTUMBI.
Tabnuua remerndeckoro koxa. Hampaeinenue cuuTbiBaHMA KOAA. AHTHKOAOH M TPAHCIOPTHAs
PHK. Cynpeccust 6ecCMBICTIEHHBIX KOIOHOB. DBOJIOLHS KOAA.

I'enetnueckass PHK. Bupyc TtaGaunoii mosauku. Muadpekunonnas PHK. Permkarus
PHK. I'eneruxa PHK-¢paros. OHKOpHaBUPYCHI.

Perymsauus paboter reHos. Munyknmst ¢epmeroB. I'eHeTndeckwii KOHTPOJb CHHTE3A
depmentoB. Pernpeccop. Oneparop u omnepon. Penpeccusi ¢pepmentos. IIpomotop. Konrpons
CUHTE3a pUOOCOMBI.

CTpyKTYpHO-MOJIEKYJISIpHbIE KOMIIOHEHTBI XpoMocoM. (OCOOEHHOCTH — peTuTUKALIH
xpomocomuoit JIHK. Crnentndpudaeckne uepThl TPAHCKPUITLIUK HA XPOMOCOMHOM YPOBHE.

LHumozenemuxa.

OcHOBHbIE TPUHLUINBI IUTOreHeTUKU. ['eHeTnueckas HempepblBHOCTb. Hacnemnosanue

M3MEHEHHH. XpOMOCOMHaﬂ TEOpUA HACICACTBECHHOCTH. MonexynﬂprIe OCHOBBI IUTOTCHECTHUKU.



Ctpoenne XpoOMOCOMBL. XPOMOCOMBI BHPYCOB. XPOMOCOMBI OakTepUil M CHHE3EIEHBIX
Bozopociei. (uuaHobakTepuii). DMUCOMBL. XPOMOCOMBI JYKApPHOT, WX CTPOEHHUE U IIUKIL
DyXpOMaTHH M TeTepOXpoMaTHH. lloJUTEeHHBIE XPOMOCOMBI. XPOMOCOMBI THMA JIAMITOBBIX
mérok. [IpononpHas nuddepeHraniss XpoMOCOM.

Metio3. OcHOBHBIE cTaguu Meiio3a. Meio3 u 3akoHbI Menpensa. Melio3, cliemieHue U
Kpoc-cuHrosep. Lluromornueckue OCHOBBI KpoccuHrosepa. CoMaTHdeckuil KpPOCCHHTOBED.
Mexanusmbl kpoccuHrosepa. Ormionorsoperne. Ampumukcuc. Anomukcuc. [lapreHorenes.

CrpykrypHble MyTauuu xpomocoM. Jenenuu. Hynnukanuu. Mueepcun. TpaHcookauuu.
Uzoxpomocomel. KosbrieBbie xpoMocoMbl. CTPYKTYpPHBIE MyTallHH XPOMOCOM H HBOJIFOLIHS.

Uucnosbie abeppanun xpomocoM. Tlomumnonanst. AHeyruionausi. MOHO- M TTOJIMCOMUH.
JHobaBounble xpoMocoMsbl. ["amonans. AyTo- U aJUTONONUIIIONAN. JIMMUHYLIUS ¥ 3IMMUHALS
XPOMOCOM B OHTOTE€HE3E.

Permukaumss xpomocom. KonpeHcaums u pmekomeHcanmss xpomocoM. CHHArCuc,
KPOCCHHIOBEp W cerperauust kKak ¢yHkiust xpomocom. IIpobnema wuzbbrrounoctu JIHK B
XPOMOCOMaX 3YKapPHOT.

TI'enemuxa pazeumus.

HuddepeHunanpbHas aKTUBHOCTb T'€HOB KaK OCHOBA KJIETOYHOH auddepeHnpoBKu.
CrapnocniennpuIHOCTh M TKAHECTIEUU(PUIHOCTD POIIECCOB TPAHCKPUTILIMU U TPAHCIISILIHH.

Perymsauus aktuBHOCTH reHOB. KOHIENIMs OmepoHa NMPUMEHUTENBHO K 3YKAPHOTaM.
Moszaunblii 3¢ dext nonoxenus. I'unoresa Jlafion. I'erepoxpoMaTHH U PeryJsiius aKTUBHOCTH
reHoB. CtabmipHOCTE N HEPEHINPOBAHHOTO COCTOSTHHUSI XPOMOCOM. ['OPMOHBI U perysiuus
IEeNCTBUS T€HOB. PeryisaTopHbIe MEXaHI3MbI TPAHCIISLIUH U STTUTCHETHYECKasT MOAH(pHUKAIHS.

Ponb B3ammopeiicTBus sapa M muToIUia3Mbl B nuddepeHuupoBke kietok. OOMeH
MOJIEKYJIaMU MEXIY SAIPOM u LIUTOTIA3MOM. HUHpyKTUBHBIE (bepMeHTHI.
AnepHouuTorazMaTiHueckue ruopunbl. I nOpruabl COMaTHYECKUX KIIETOK.

Bszaumonericteue reHoB B mporecce audepeHunporku kietku. JuddepeHuuporka
MEJNIAHOLMTOB. | eHeTHYeCKe XUMEePbl H MO3AHLIU3M.

I'enernueckas perymsauus mopdorenesa. Ilnefiorponus. I'eHokornuu. DMOpHOHATBHAS

uHAyKIus. JlerepMuHanus u TpaHcaeTepMuHanys. Perenepannsi opraHos.

T'enemuxa nonyisayuil.

QduioreHeTHYECKasi CHUCTEMa JKMBBIX OpraHu3MoB. Kareropusi Buaa. IBOIOIMOHHAS
KOHIIENIHs BUa. | eHeTHdeckasi KOHIeNnuus Buaa. BHyTpuBunoBbie kareropuu. [lomymsimu.

IMonynsiuu u HaceneHue. YacTOThl TEHOTUIIOB U I'€HOB B MOMYJISIUSX. PaBHOBECHBIE
NOMYJISIUUK (OWH AW- WM TOJHAJIIENbHBIA JIOKYC, MHOTOJIOKYCHAst MOZEJb, ayTOCOMHBIE U
reTepo-XpoMocoMHbIe JIOKychl). peiid renos. HMuOpumuur. PaBHOBECHbIE TOMyNSALUU W
(aKTOPBI IBOJIFOLIUH.

MyTamuu 1 peKOMOMHAIMK KaK UCTOYHUK HACJEICTBEHHON M3MEHUYMBOCTH MOMYJISIIUH.
JIMHAMUKA TeHHBIX YaCTOT MPU MOCTOSITHHOM JaBJICHUH MYTAIl[MOHHOTO Tiporecca. [1oTok reHos.

EcrectBennsiii oT00p Kak (haKTOp SBOJIOLUH MOMYJSUUNA. ATanTanroHHAs EHHOCTh U
ko3 uument orbopa. Otbop ramer. OOmas momens orOopa. BzaumoneiictBue orbopa u
OPYTHX 3BOJIFOLIMOHHBIX (DAKTOPOB B HBOJIIOIIUH MPUPOAHBIX U JaOOPATOPHBIX MOy JISLIAMN.

I'enetnyeckass HM3MEHUYMBOCTb MNONYJSILUM W €€ coxpaHeHue. IloHsaTue CKpbITOH
U3MEHYMBOCTH. AJamnTWBHAsE HOpPMa M TeHeTwdeckud rpy3. l'omeoctas W KaHaau3alus
TeHETUYECKOUW CTPYKTYPBI MOMYJISIIUNA. PekoMOMHALINSA U TEHETUYECKHE CUCTEMBI.

Mexanusmel  BunooOpasoBanmsa. OOpasoBaHue pac. PermpoaykTuBHAas U3ONALUS.
Cumnarpudeckoe U auonarpuyeckoe BHmooOpasosanue. [lomumuonnus kak — crmocod
BUA0OOpa3oBaHusi. Ponb rubpuan3anny B 3BONMOLNH.

IonyaALIMOHHO-CTATUCTUUECKUI METO.



Memoodonozuueckue npodiemsvt 2eHemuKu.

Hcropuss OTe4eCTBEHHOH M MHUPOBOM TE€HETUKH. METOAOJOrMYeCKre MPUHLIUIIBI
MEHJIEIU3Ma U KJIACCUYECKAas TeHETHKA. Pa3sBUTHE METONONOrMU I€HETUKH OT MEHAENH3Ma K
MOJIEKYJIApHOMY OJTamny. PeaykunoHusM u uHTerpatusMm. OpraHuueckuil AeTepMUHHU3M U
npobnemMa MmyTareHesa. JlManekTHKa M CHCTEMa METOAOB COBPEMEHHOW T€HETHKH. | eHeTuka
YeJI0BeKa U TYMaHU3M. DTHUECKHE MPOOIEMbI TeHETHUECKOH HAYKH.

II. TEHETHUKA YEJIOBEKA.

I'enbl u npusHaku. Bs3ammopeiicTBue reHOB y denoBeka. [eHOTMN U (hEHOTHIL
[Ineiiorpormsa.  OkcrpeccuBHOCTh.  [lenerpanTHOCTH.  I'eHOKOmMMU  w (peHOKOMUM.
KonnuecTseHHbIe NPU3HAKH, TOJIUT€HHOE HACIEAOBAHUE U B3aUMOACHCTBUE C BHELICHU CPEION.
3a0oneBaHnst €  HACIEACTBEHHOH  MPENpacIlONIOKEHHOCThIO.  MoOAenu  MOJMIeHHOTO
HacyenoBaHus. HacnenyemMocTs NOpOroBeIX NPU3HAKOB. ACCOLMALINY T'€HETUYECKUX MapKEPOB U
3a00JIeBaHMI ¢ HACIEACTBEHHON MPEIPACTIONIOKEHHOCTHIO.

[Ipoxonmsamuii u OanaHcupoBaHHBIM mnonuMopdusM. OmnpeneneHue moauMopdu3ma.
[IpoTHBOMONOXKHOE HANpPaBJICHUE CHJI, TOANEPKUBAOINX nonuMopdusm. Kurernka nmponecca
orOopa mpu OanmancupoBaHHOM mnonuMopdusme. [lonumopdusM Mo CeprnoBUAHOKIECTOUHON
aHEMUU U MaJISIpUHL.

WNnbpununr. Kposroe ponactso u unOpunuHr. Kospdunuent nabpununra. [locnencraus
UHOpPHIMHTa B MEHAENEBCKUX NOMysinusx. KpoBHOE pPOACTBO M BpEOHBIE PEIECCUBHI
BbruncieHne MyTalMOHHBIX HacTOT ISl PELECCUBHBIX I'€HOB C yuéToM MHOpuamHra. Jpefid
reHoB 1 5 (PeKT pomoHaYaTbHIKA — MEXAHHU3MBI, OTIPENEISIOINE HAKOIIJICHNE HACIEICTBEHHBIX
Oose3Hel B MoOMyJsILMsAX dejoBeka. HeraTMBHas m MO3WTHBHAsI eBreHukKa. HecocTosTeIpbHOCTD
METOOJIOTUH €BIEHUKH.

Mennenupyromme MNpU3HAKK M MeHzaenmpyrome 3adoneBanus.  CoBpeMeHHas
KJaccupuKausl HaCIEACTBEHHbIX OonesHed. | 'eHeTndeckass reTeporeHHOCTb HACHEeICTBEHHBIX
Oonesneil. Merabonmudeckasi KOOMEpaLUs U MEKAJISTbHAS KOMILUIEMEHTALHS.

Hacnenyemocts mpusHakoB. Kpurepun MOHOT€HHOrO UM TMOJMIE€HHOTO HACJIEIOBaHUS.
I'eHOMHBII UMOIPUHTHHT.

Teparorenes. TeparoreHHble pakTopsl. TepaTOreHHbIE TEPMUHALIMOHHBIE TEPUOIBI.
Hacnencreennbie 3a00s1eBaHys, CUEMICHHBIE ¢ X-XpOMOCOMOM. POIOCIOBHBIE.

Jlo3oBass KOMIEHCAlUsd W HMHAKTHUBAaLMs X-XpOMOCOMBIL IIposiBieHus y rereposuror.
AHanu3 cuemjieHUs] TeHOB IO POAOCIOBHbIM. lcmonb3oBaHMEe MeTOAa MaKCHMAaJbHOTO
NPaBONIONOONs Al aHAIN3a CLEIUICHHs. BpenHble MyTalui U BBIMHCICHUE YaCTOT MYTaIUiL.
PaBroBecne myTanmii u otbopa. CuerieHHble ¢ X-XpPOMOCOMIA T€HbI U HaCTOTa X MyTaLUH.

[Momumopdusm  rpynm  kpoBu. Pesyc-rpynma  u  remonuTHueckas  OOJe3Hb
HOBOPOXXAEHHBIX. | eHeTnka cuctemel “Pesyc”.

Lumozenemuxka uenogeka.

XpomocoMbl dYenoBeka B HHTep(asHOM spe. X-XpPOMATHH, Y-XPOMATHH, METOIbI
U3yYeHUs, 3Hau€HHE B MEIULIMHCKON TIeHeTHKe. AYTOCOMHBIH TIeTepOXPOMATHUH, MOMNBITKU
UICHTU(PUKALMHA UHIUBUAYAIBHBIX XPOMOCOM.

XpomocoMbl denoBeka B MeTadasze. Meronbl monydeHus: npemapatoB. Mopdonorus
PYTHHHO-OKPAIIEHHBIX XPOMOCOM, TPYIINOBAasi M WHANBHAYAIbHAS HACHTU()HUKALNS, BTOPUIHbIE
NEePeTsDKKH U CITyTHUKH. Mopdonorust nuddepeHInanrbHO-OKPAIIEHHBIX XPOMOCOM, METOIbI
nuddepeHINaTbHON OKPACKH, MPUHIIUIBI WHAUBUIYAIbHOH HIASHTU(PUKAUN U O0O3HAYEHUS
CEerMEeHTOB XpOMOCOM. HopMaibHBIN XPOMOCOMHBIN TOJTUMOP(U3M, €ro IPUPOIa 1 3HAUECHHUE.

[Ipomerada3Hplii aHATU3 XPOMOCOM 4YEJIOBEKA, METOAbl. 3HAYCHHE B JHArHOCTHUKE
CHUH/IPOMOB, CONPOBOKAAIOIIUXCSI MUKPOCTPYKTYPHBIMH MEPECTPOIKAMU XPOMOCOM.

Penpoaykuuss ~ XpoMocoM — 4enoBeka.  MeToabpl  M3y4eHHUs,  UCIOJIb30BaHUE
pPanTnOaKTUBHOMEUYEHHBIX U OPOMHUPOBaHHBIX MpenmecTBeHHUKOB. [lopsinok permkannu JIHK B
XPOMOCOMHOM Habope, MeX- U BHYTPUXPOMOCOMHASI ACHHXPOHHOCTD PETIPOIYKLIHH.



Pucynoxk permmmkanmn JJHK B xpoMocome U MaEHTU(DHUKALHS XPOMOCOM. ACHHXPOHHOCTh
perKanu  X-XpOMOCOMBI U €€ OHOJOrmueckoe 3HaueHue. Permmkanus XpoMOCOM IpU
XPOMOCOMHOM nucOanaHce. TPUCOMHSX, MOJHCOMHAX, CTPYKTYpPHBIX mepectpoiikax. IloHsaTue o
PEIUIMKOHAX B FTeHOME YeJIOBEKa.

I'eneTnueckoe KapTHpOBaHUE XpOMOCOM denoBeka. Meronbl usydeHus. Hsydenue
CLIETICHHSI TEHOB 110 POJOCIOBHBIM. THITBI CLIeTUIeHHs], THPOPMATUBHOCTb CEMEH, METOIbI

XpOMOCOMBI 4eJIOBeKa B Melo3ze. Meronbl u3ydeHHs. XapaKTepUCTHKAa XPOMOCOM B
npodaze | nenenus, metadasze I u Il. 3HaueHne B MneHTH(UKAIMH YUCICHHBIX U CTPYKTYPHBIX
NepecTpoex.

I'erepoxpoMaTHH M 3yXpPOMATHH — OCHOBA JIMHEHHOH Mu(PepeHINPOBAHHOCTH XPOMOCOM
4esoBeKa. XapaKTepUCTHKa IeTepOXPOMATHHOBBIX M 3YXPOMAaTUHOBBIX PAallOHOB XPOMOCOM IO
MOpP(OJIOTHH, TOBEACHUIO B LIUKJIE KOHAEHCALUN, TEHHOMY COCTaBY U (peHOTHUIHUYECKOMY 3 deKTy,
BPEMEHM PENpOAYKLUH, XUMUYECKOMY COCTaBY M OTHOIIEHUIO K KpacuTeisiM. CTpyKTYpHBIN U
(bakyJIbTaTUBHBIA TE€TEPOXPOMATHH B T€HOME 4YeloBeKa, rumore3a JlaiioH u eé obocHOBaHUE
pe3yJbTaTaMH MCCIeI0BaHUN Ha YeIOBEKe.

XpOMOCOMHbIE U T€HOMHblE MyTaluu Yy 4esloBeKa. Tumbl, 4YacToTa U MPUYUHBI
BO3ZHUKHOBEHHUS. MyTalliy B 3apOMBIIIEBbIX H COMATHUECKUX KJIETKaxX. XPOMOCOMHBIN IrcOataHc
KaK JIeTaJbHBI (PakTOp y dYenoBeKa: XPOMOCOMHBIE HAPYIICHHS NPU CIOHTAHHBIX adopTax u
MEPTBOPOKACHUSIX.

MoJieKyIApHO-LIUTOT€HETUYECKHE  METOAbl.  M30TONHBII W HEU3OTONHBIA  BapUaHT
ruOpuaAM3amy in situ HA METOTHYECKHX XpoMocoMax W mHTepdasHbix sapax. Mcmonbp3oBaHue B
LIUTOTEHETHUYECKOI MPAKTUKE.

Buoxumuueckas zenemuka uenoeexa.

Ctpoerne U (PU3HKO-XUMHUYECKHUE XapaKTEPUCTHKH OeikoB. DepMeHTh, HX pOJlb B
metabonm3me, knaccupukanus. TpaHCTIOPTHbIE OENKM KPOBH M OHOJOTHYECKHMX MeMOpaH.
Knerounslie penentoper. CTpyKTypHBIE OSNKH.

IMomumopdusm Oenkos. Ilorstue o6 nzozumax. Knaccudpuxanms MoJekyIsipHbIX (Hopm.
MonekyasipHble MeXaHU3Mbl (POPMHUPOBAHUS TE€HETUYECKH OOYCJIOBJIEHHOTO MNOJUMOp(HU3Ma;
NOJIMAJUIEIIM3M M MOJMMIIOKYCHOCTh. O01mme u penxue BapuanTbl. Bropudnbie n3o3umel. CtaauiiHas
(B OHTOT€HE3€) M TKaHEeBasl CIIELU(PHUIHOCTD H303HMOB.

buoxumuueckuii monmumopdusm B momyJsiusix. EcrecTBeHHbI oTOOp M “HelTpanbHbIe”
MyTaLH. JBOJOLNS OEITKOBBIX MOJIEKYJIL.

Metoapl m3y4eHus: mosuMOpdHBIX OENKOBBIX cHCTeM (3nekTpodopes, xpomarorpadus,
uMMyHOXuMHu4eckue). Omnpenenerne CyOBEIUHUYHOTO COCTaBa IOJUMEPHBIX  (EPMEHTOB.
Huddepenumanust Mexxay BTOPUIHBIMHE H303UMaMHU U apTedakramu. KaTanutudeckass akTHBHOCTb
u crneunpudHoctb (pepmenToB. OmnpeneneHNe KUHETUYECKUX IMapaMeTpoB  (HEepMEHTOB
(cyberparHoi, t-3aBucumMocty, pH-ontumyma u mip.).

DBOJIOLMA BO33PEHUN Ha MeXaHu3M JeicTBus reHoB. COBpEMEHHBbIE MPEACTaBIEHUS O
peryyisnuu akTUBHOCTH reHoma (cxema YKako6o-Mouo, bpurrena-/[pBuncona, I'eopruesa, Kpuka).
@akTOphl  peryjIMpyrollue  aKTHUBHOCTb  T€HOMa,  MEXaHM3M  JIeWCTBHUA  TOPMOHOB.
ITocTTpaHCasIIMOHHAS HM3MEHYMBOCTb O€NKOB W (pU3HONOrHYecKas peryJsinus aKTHBHOCTH
(bepmenTOB. Posib 6€TKOBO-IECTPYKTUBHBIX MPOLIECCOB.

I'emornoOnHONaTHN Kak OOBEKT HW3y4YeHHsI TOCIEACTBUH MYTALIOHHOTO TIpoLecca Ha
MOJIEKYJIAPHOM ypoBHe. I'eHHble MyTauuu M eIMHUYHBbIE 3aMeHbl aMHHOKHUCIOT. BapuaHTtbl
reMoriioOnHa, pe3yJbTaThl H3yYeHHs NEePBUYHON CTPYKTypbl. MyTaluu CO CIOBUTOM paMKH
cunteiBaHus. [IoBTOpHBIE MyTaLIUH.

Henenmn W paymiukanuu.  TajmacceMuu ©W BapHaHThl  ranrorjiodmHa.  HepaBHbIN
KPOCCHUHTOBEp (reMorjio0uH “nenope’).

A. Tappon u ero KOHLEMIUS “BPOKAEHHBIX HapyleHuil ooOMeHa BemecTs . CoBpeMeHHast
KJIaccuuKanusl HacieACTBeHHBIX OonesHeir oOmena (HBO). Dtuonmorus u marorenes HBO Ha
MOJIEKYJsIpHOM ypoBHe. IlposiBneHust nedexra y reTepo3UroTHbIX Hocutenei. ['eHermdeckas
reTeporeHHoOCTh U KinHnueckuii nogumopdusm HBO. I'eorpadus pacnpocrpanénnoctu HBO.



Mertonsl auarHocTukd HBO (kauecTBeHHbIE M KOJHMUYECTBEHHBIE METOIbI, MOJEKYJSIPHO-
TEHETHYECKUE METOIbI).

CkpuHHHT, ompeneneHue, 3HadeHue, TpeOOBaHUS K METOoJaM U CKPUHHUPYIOLIUM
Iporpammam, BUAbl CKPUHUHIA, OCHOBHBIE CKPUHUPYIOLIHUE TPOTrPaMMBI.

Memoowl zenemuku ueiiosexa.

Meton cocTaBIeHUST POAOCIOBHBIX, €ro 3HaueHne. CriocoObl OLIEHKH NEHETPAHTHOCTH.

Bbru3HenoBsIil METO B M3YYEHUH POJIM HACIEICTBEHHBIX U CPENOBBIX (PAKTOPOB B PA3BUTHU
3aboneBaHmMsL.

[MonyaALMOHHO-CTATUCTUUECKUI METOI U €0 3HAUYCHUE.

MounekynspHo-renetnueckue meroasl. [IHK-3onmoBas nuarnoctuka. IlonyueHue 30HIOB
JHK Ha O©0ase u-PHK, HCKyCCTBEHHBIX [1€30KCHOJHMIOHYKJIEOTHAOB U pectpuktoB JHK.
Hcnonp3oBaHne 30HAOB Uil JIOKAJIHM3AMA T'€HOB B OmOmuoreke reHoma. bior-rubpuansauus mo
Cayzepny. KaptupoBaHue XpoMocoM in situ ¢ MCMOJb30BAHUEM 30HIOB. | €HETHKA COMAaTHYECKHX
kiaeTok. I'mbpuamsanusa xnetok B KynbType. Cenekumsa mo tumy HAT cTaOMIbHBIX KI€TOYHBIX
auHui.  [{uToreHeTnueckoe, OWOXUMHUYECKOE U  30HAOBOE  KAPTUPOBAHHE  XPOMOCOM.
Pectpuxuumonneiii ananus monekyn JHK. Iloctpoenne pecTpuKLIMOHHON KapThl reHOMa. MeTozel
ompeaeneHuss nocienosarenpbHocT HykieotunoB B JIHK. Ilomumepasnas nenHas peakius,
CYLIHOCTb U IPUMEHEHUE.

CuHIpOMONIOTHYECKUI METO, CYIIHOCTb U 3HaU€HUE B KIMHUYECKOMN reHEeTHKE.

Hmmynozenemuka ueilogexa.

Crpyxrypa u pyHKINN TUMPOUTHON CUCTEMBI YesoBeKa. [ MCToreHe3 KJIeTOK JTUMQpOUIHOM
cuctembl. Peanuzanyus MMMyHHOro orBeTa. I'mmoresa “IBOMHOrO pacrnosHaBaHus . AHTUTENA.
CtpykTypa pasnuuHbIX kiaccoB aHtuten. llonstus: usortumn, amnotun, uavotun. I'eHernueckuii
KOHTPOJIb UMMyHHOro otBera. Mnes bepHera O KJIOHMPOBAHHOCTH MOMYJISILUU JTUM(OUIHBIX
kietok. [lpupona pa3sHooOpasusi aHTuTeN. | MMOTE3bl “3apONbIMIEBON JMHUKM U COMATHUYECKHX
MyTauuii”. KoHTpoNb CHiIbl HUMMYyHHOTO OTBETA.

Uctopust otkpeitast HLA-cucremsl. Jlokanmuszauus ctpykrypa HLA-cucremer. OcobenHocTr
crpoenust anturenoB HLA 1 u Il xnaccoB. @ynkuun antureHoB HLA. Acconumanus aHTUT€HOB
HLA ¢ 3aboneBanusimu. Bunbl accoumanmii. Bo3MokHbIE MEXaHH3MbI — aCCOLMALIU.
Ucnonp3zoBanne Hanbojee M3BECTHBIX ACCOLMALMN U JTUArHOCTUKU Pa3MYHBIX 3a00JeBaHUM,
BKJIIOYasi MPEHATaJbHYK [OHAarHOCTHKY, W pacyérel pHUCKA MPH MEAUKO-T€HETHYECKOM
KOHCYJIETUPOBAHHUH.

UmvmyHOnNeUIIMTHBIE ~ COCTOSIHHUSL —~ NEPBUYHOTO  mpoucxokaeHus.  CoBpemMeHHas
kinaccudpukanuss BO3. XapakrepucTHKa OCHOBHBIX TPy IEPBUYHBIX CHEUUPUIECKHX U
HecTenn(pUIECKUX UMMYHOIE(PHUILIUTHBIX COCTOSTHHUM.

Onkozenemuka uejiogexa.

Uctopuueckue acmnektsl mpobsembl kaHeporeHesa. OCHOBHbBIE TEPUU IPOUCXOXKIACHUS

paka. CoBpeMeHHble  I@pelnCTaBlIeHMs] O  MeXaHu3Max  KaHueporeHesa. MHunwmanus
O3JIOKa4eCTBJICHUsl, NPOMIMS 03J0KauecTBiIeHUs. (HKOreHeTHYeCKHe KOMIIOHEHTbl TI€HOMA.
Onkorenbl BupycoB. IIporooHkoreHel. @YyHKIMM OHKOI€HOB B HOPMAJbHONH  KIIETKE.
MonekynsipHble MexaHU3Mbl o3nokadecTBieHus. Jlumdoma bepkura. T-kneTodHblid OCTpBIA
M onenko3. ANEHOKapIMHOMA IIUTOBHIHON JKeJe3bl. XPOHUYECKHHA MHenoneikos. Jinmpoma
IOunra. Conunnele onyxonu. I'eHpl-cynpeccopsl 3y10auecTBeHHOro pocra. I'mnoreza Knyncena Ha
npuMmepe peruHoOacToMbl. OH-KOTeHETHYeCKHe CUHAPOMBL lloHsTHe “‘pakoBas CeMbs .
Kpurepun u Tunel “pakoBbIX ceMen”.

1. HACJIE/ICTBEHHBIE BOJIE3HH H ME/[HKO-TEHETHYECKOE

KOHCY/JIbTHPOBAHHE.

HCTOpI/Iﬂ, NpEeaAMET, 3aJa4Yi U HaIllpaBJICHUA KJIMHUYECKOU I'€HETUKH.

OO0mast xapaktepuctuka (GopM HACIEACTBEHHON MNATONOTHUU. [IpUHYMHBI KIMHUYECKOTO
noimMopu3Ma HaCJIeICTBEHHBIX 3a00JIEBAHUI U €0 3HaUEHUE.



[IpyHOIMOBI W TpaBWja JUATHOCTUKHM  HACIEACTBEHHbIX Oone3nedl. CemuoTuka
HACJIEICTBEHHBIX OOJIE3HEH.

IIpyHUMTIBI IeYeHUST HACIEACTBEHHBIX Oone3Hel. CUMITOMaTHUECKOE M MaTOT€HETHYECKOe
neuenne. l'eHorepanus. Jlucnancepmzauuss U MeIUKO-COLMaNbHAs peaduimrarust OOJNBHBIX C
HACJIECTBEHHOMN MaTOJOTHEH.

I'eneTndeckas SMUAEMHUONIOTHS HACIEACTBEHHBIX O0Je3HEeH.

IIpopunakruka HacnencTBeHHOH mnatonornd. OcHoBHble myTH mnpoduiaktuku. OxpaHa
okpyxatomeli  cpenbl. IlmanupoBanme cembu. ColMaNbHBIE aCMEKThI  MPOGUIAKTHKH.
[IpexoHuenMOHHAS TPOPUIAKTHKA.

AntmyTtarenes. CoBpeMeHHast kiacCHpHKaIMs BEIECTB, OOJaMar0INX aHTUMyTareHHON
AKTUBHOCTBIO. XapaKTepUCTHKa aHTUMyTareHoB. [Ipobiema apmMakogorndeckon 3amuThl T€HOMA
YesoBeKa.

IIpenatanbHasi OUArHOCTUKA HACJIEACTBEHHBIX Oone3Held. CKPUHUHIOBBIE MPOrPaMMBbI
oOcnenoBanusi  OepeMEHHbIX. MeTonbl  NMpeHaTanbHOH  nuarHoctuku.  llokasammsa u
MPOTUBONOKA3aHUsl MJi IpeHaTajJbHONW OUarHOCTUKU. M HBa3uBHble UM HEUHBA3HUBHbIE METOJbI
IpeHaTaJbHON IUArHOCTHKH, IOKa3aHWUs WM YCJOBMs NpoBeneHUs. MomekylspHO-reHeTHUecKHue
meronbl. [IpeHaTanbHash AMArHOCTHKA OTAENbHBIX 3a0oNeBaHU: NepeKTOB HEPBHOW TPyOKH U
APYTUX TOPOKOB pPa3BUTUA, Ne(EeKTOB OOMEHa, XPOMOCOMHBIX Oo0Jie3HEH, HEPBHO-MBIIIEYHBIX
3a0oneBaHnii, (HEHUIKETOHYPUH, MYKOBHUCIHIO03a, aIpPEHO-T€HUTAJbHOTO CHHApPOMA U JIp.
IIpeaumMnaHTalMOHHAS AUArHOCTHKA.

KommbroTepHasi [IHAarHOCTUKA HACIENCTBEHHBIX Oose3Hedd. [lpuHmuner  paboTel ¢
JUArHOCTUYECKUMHU MTPOrpaMMaMu U UX 3HaUYE€HUE.

Knaccugukanusi HacaeICTBEHHBIX OOJIe3HEH.

OTHONOrYs, NaTOreHes, KJIMHUYEeCKas XapakTEepUCTHKA, METOAbl AMArHOCTUKH, JICUEHUS U
PO HIAKTHKH OCHOBHBIX TPYIII HACIEACTBEHHBIX Oose3Heil: oOMeHa

XpOMOCOMHBIE HapyLIEHUs] U CHHIPOMbI. AHOMaJIUU B CHUCTEME IOJOBBIX XPOMOCOM H
ayTocoM. XpPOMOCOMHBIE aHOMAJUH TPH CIIOHTaHHBIX a0OpTax W  MEPTBOPOXKICHUSX.
PenponykTuBHast pyHKIUS y HOCUTEJIEH MEPECTPOEK XPOMOCOM.

HacnenctBeHHbIE CHHIPOMBI, COMPOBOXKIAIOIINECS HECTAOMIBHOCTBIO XPOMOCOM.
XapakTeprucTHKa HanboJiee YaCTO BCTPEUAIOIUXCSI CHHAPOMOB € ayTOCOMHO-

JOMMHAHTHBIM, 8y TOCOMHO-PELIECCUBHBIM U X-CLIETJIEHHBIM TUIIOM HACJIEeOBaHUs.

bonesHu ¢ HacnenCTBEHHON MPeapacoNoKeHHOCThI0. PacipocTpaHEHHOCTD B MOMYJISILIUMY,
MOJIOBBIE W 3THUYECKME pa3inuuus. Xapakrep ceMeiiHoro HakomjeHus. Hacnenyemocts
MPEIpPacoNOKEHHOCTH.

Bpoxnénnbie mopoku passutusi  (BIIP). Ilpunnuner knaccudukanun.  [Tpuuusbl
BO3HUKHOBEHUsST ¥ MexXaHm3Mbl maroreHesa BIIP. Xapakrepuctuka Haubojee d9acto
BcTpevaromuxcs BIIP.

Menuko-reHeTHuecKoe KOHCYJIBTHPOBaHHE KakK BHUJ CHELUATN3UPOBAHHON MEIULIMHCKOMN
nomoiu. OnpenenexHye, NPUHLUIBI, MeTOAHUKa. PacuéT reHeTUYeCcKoro pucka B pasjMYHbIX CUT Y-
aLusaxX: FeHOTHUIIBI pOUTENENH U3BECTHBI, HE YCTAHOBIJIEHBI, npeanonaratcsa. KpoBHOpoacTBeHHbIN
Opak. l'eTepo3UroTHOE HOCHUTENBCTBO. Pacuér pucka Tmpu XPOMOCOMHBIX CHHAPOMAX,
MyJIbTH()AKTOPUATBHON MATOJOTHH, TaOJIHMLBI SMIUPUYECKOrO pPHUCKA. PUCK TPU MyTareHHBIX
BO3IEUCTBUSIX. D(P(PEKTUBHOCTD MEAMKO-TEHETHYECKOTO KOHCYJBTHPOBAHUS U €€ KPHUTEPHH.
I'enernuecknii MOHUTOPUHT PA3JIMYHbBIX Py HACEIESHMUSI.









