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Mporpammy avcumnavHbl paspaboTan(a)(n) OoUEHT, K.H. (AoueHT) babbiHuH 3.B. kadbeapa reHeTnku
NPMub otoeneHue pyHoameHTanbHon meamumHbl , Edward.Babynin@kpfu.ru ; BOUEHT, K.H.
(ooueHT) XamuaynnuHa P.I. kadbenpa reHeTukn NOMub otoeneHne goyHoameHTanbHOM MeANLMHDI
Raisa.Hamidullina@khfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKkoOMUTb CTYLEHTOB C 06WMM NpeacTaBNeHMEM O MaTepuanbHbIX OCHOBaX HacnenCcTBEHHOCTY.
CdoopMmupoBaTth NpencTaBneHne o0 NpUHLMNax n MetTodax reHeTM4ecKoro aHannaa. YCcBomTb
OCHOBHblE 3aKOHOMEPHOCTW HACNeA0BaHUS NMPU3HAKOB M MONOXEHUS XPOMOCOMHOI TEOPUM
HacnencTBeHHOCTU. VIMeTb NpeacTaBneHne O FreHETUHECKOM aHannae y NpokapuoT, BHESIAEPHOM
HacnenoBaHMKU. YCBOUTb OCHOBHbIE 3aKOHOMEPHOCTW M3MEHYMBOCTU OPraHn3MoB (MyTauumm,
MoamndomKaumm); eCTeCTBEHHOr0 U MHAYLMPOBAHHOMO MyTaLMOHHOro npouecca. Mmetb
npeacTaBneHne 0 MyTareHax oKpyXatowei cpenbl 1 MeTofax ux TecTupoBaHus. YeTko
NpeacTaBnsiTb MONEKYNSIPHbIE MEXaHU3Mbl FEHETMYECKUX NpoLeccoB. VIMeTb npeacTaBneHune o
reHeTUKe PasBUTKSl, OCHOBAaX FEHETUYECKOW UHXEHePUX, NONYNSILMOHHOW 1N 3BONOLIMOHHOA
reHeTuKe, reHeTNYeCKMX OCHOBaxX CEeNekUmMmn, FreHeTUKe Yenoseka.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.13 ducumnnuHbl (Mogynn)" OCHOBHOW
obpaszoBarenbHoit nporpammel 06.03.01 Brnonorus n otHocutcs K 6a3oBoi
(obwenpodpeccrnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 4 ceMecTp.

JaHHas gucumnnmHa oTHocuTeS K uukny MNMpodpeccnonanbHbii - 5.9 HanpasneHne NoaroToBKM
020400 buonorus

Mpu 0CBOEHWN AaHHOW AUCUUNANHBI TPeBYIOTCS 3HAHMSA OCHOB MateMaTtuki, n3nku, XMmmm,
LUMTONOrMM, BUOXMMMK, MPUOBPETEHHDBIM B Pe3yNbTate OCBOEHNS NPEAWeECTBYIOWMX ANCLUNNINH, a
TakXxe 3HaHuin kypca "Obuwei Guonornm" WKONbHOM NPOrpammMei.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Lincpp komnereHuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-14
(0bLweKynbTypHbIE NposIBNSET TBOPYECKME Ka4yecTBa
KoMneTeHuunn)
MCNonb3yeT B NO3HaBaTENbHOW U NPOogpeccnoHanbHom
OK-6 nesiTenbHocTN 6a30Bble 3HaHMSA B 0611aCcT MaTeMaTuKM n
(0blWeKyNbTypHbIE €CTECTBEHHbIX HaykK, MPUMEHSET MeToObl MaTeMaTN4eCcKoro
KOMneTeHuunn) aHanmsa n MoOenMpoBaHns, TEOPETUYECKOrO U
9KCNepMMEHTaNbHOro NccnenoBaHns

B pes3ynbTaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

MOHMMAaTb OCHOBHblE 3aKOHOMEPHOCTW HACNEACTBEHHOCTU 1 M3MEHYMBOCTU OPraHW3MOoB B
3aBUCUMOCTM OT UX SBOJIOLLMOHHOIO PasBnTUS (MPOKAPUOThI, 3yKapuoThl);

2. IONXEH yMeTb:
OPVEHTUPOBATLCS B COBPEMEHHOW Hay4YHOW nuTepartype no reHeTnke, buonHxeHepuu;
3. DONIXEH BnafeThb:
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obnanatb TEOPETUHECKUMU 3HAHMAMU O 3aKOHOMEPHOCTSX HAcneaoBaHUs NPN3HaKoB, XPOMOCOMHOA
TEOPWM HACNEACTBEHHOCTN, FEHETUYECKOM aHann3e y NpokaproT, BHESAEPHOM HacnenoBaHWN,
€CTECTBEHHOM 1 MHAYLIMPOBAHHOM MyTaLUMOHHOM NPOLECCe, MyTareHax oKpyXatoLein cpebl,
CTPYKTYpE reHOB U Perynsumm ux 4encTBms, MONEKyNSPHbIX MEXaHN3Max reHeTUYEeCKUX NPOLIECCOB,
OCHOBaX FreHeTUYECKO UHXEHEPUW, TEHETUKE Pa3BUTKS, NOMYNALNOHHON 1 3BOMOLMOHHOM
reHeTuKe, reHeTUYEeCKMX OCHOBaXxX CeNekUmm, 0COBEHHOCTSAX reHEeTUKM YENOBEKA;

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIK/ MOCTAHOBKM FrEHETUYECKUX CKPELLMBAHNIA HA MOOENbHbIX FTEHETUYECKNX 0O beKTax,
CTaTUCTMYECKON 06paboTKM NONYYEHHbIX PE3YyNbTaToB, PEWEHNS reHEeTUYeCKnX 3anau.

4. CTpyKTypa U cogepXxaHue OUCLMUMNIUHBI MOAYNS
Obwas Tpya0EMKOCTb ANCLMMNIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNNHBI 9K3aMeEH B 4 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNbHO" (YO0B.);

54 6anna n MeHee - "HeynOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUcUMNIMHE/ MOAYIO
TemaTuueckui NnaH GUCLUNINHBI/MOAYNS

Buabl n yachbl
Paszen ayauTOpHOM paborThbl,
Hepens VX TPyAO0EMKOCTb Tekywume coopmbl
N D.VIIC\:"L:)V‘I:;,%I'HI:I/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex vmI'Ipaxmqecmeﬂaéoparopuble
L 3aHATUSA pabortbl
1 Tema 1. Tema lNpegmer 4 1 5 0 0 Konnoksnym
" |» MeTOObI FrEHETUKN

Tema 2. Tema
> Lintonornyeckne 4 1 5 0 5 Konnoksuym

OCHOBbI

HacneacTBeHHOCTH

;\rﬂe()m%?ﬁgpemMuaHble n KoHTponeHas
3. NONNFVBPUIHbIE 4 2 2 0 8 paboTta

cKpewmBaHus

L‘Zﬂi e‘,lci C;I-Bzh:'_'?/l e KoHTponbHas
4. NPM3HAKOB, 4 3 2 0 4 paboTta

CUEnNeHHbIX C NOIOM

Tema 5. Tema

CuenneHHoe KoHTponbHas
5. |HacnepoBaHue 4 4 2 0 2 abora

P

NPU3HaKoB U

KPOCCMHHIoBep

Tema 6. Tema
6. BHesnepHoe 4 5 5 0 5 Konnoksunym

(uMTONNasmarmyeckoe)

HacnenoBsaHue
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) ¥(L(I)J'HTpg:I ﬂp
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 7. Tema
7. |FeHeTnyeckunin aHanmsy| 4 6 2 0 2 Konnokauym

npokapuoT

Tema 8. Tema Konnoksuym
8. 3meH4mBOCTD 4 / 2 0 2

Tema 9. Tema l'eH n YCTHbIN onpoc
9. npuaHax 4 8 2 0 2

Tema 10. Tema

MonekynsipHbie o
10.|MexaHn3Mbl 4 9 4 0 2 YGTHbIN onpoc

reHeTU4eCcKmnx

npoLeccos

Tema 11. Tema OcHoOBbI

reHeTn4yecKom Konnoksuym
1. NHXEHEPUN NHXeHepuu 4 10 2 0 2

KoHTtponbHas
yg|loMa 12. Tewa 4 | 11| 2 0 2 |pabora
eHeTVKa pas3BuUTUS

13 Tema 13. Tema 4 12 5 0 5 Konnoksunym

‘TeHeTnka Yyenoseka

Tema 14. Tema
MonynsaumnoHHas v

YCTHbIN onpoc

14. 9BOJTIOLIMOHHAA 4 13 0 0 0
reHeTtumka
Tema 15. Tema .
15.[eHeTnyeckmne ocHoBbI 4 14 0 0 0 YCTHbII 0npoc
cenekuum cenekumn
Tema . NTorosas 9K3aMeH
doopma KOHTpons 4 0 0 0
NTtoro 28 0 32

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. Tema lNpeaomeT n meToabl reHETUKU
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MNoHsATUS 0 HacneaCTBEHHOCTU N U3MEHYMBOCTU. LIMCKPETHBIA 1 NPEPbLIBUCTLIR XapakTep
HacnencteBeHHOCTU. MecTo reHeTukm cpean buonormnyeckux Hayk. Kpatkas nctopms passmTms
NPeLCTaBEHUA O HACNEACTBEHHOCTM U U3MEHYMBOCTW. 3HadveHne pabot . MeHaoens ons
doopM1pOBaHNS METOL0SIOMMU FreHEeTUKN. POrb OTEYECTBEHHbIX YYEHbIX B Pa3BUTUN FEHETUKN Y
cenekumun. MeToabl reHeTUKN: rMbpNOONOrNMYECKUIA, LUTOrEHETNYECKNIA, BUOXUMNYECKIIA 1
MONEKYNSPHbIA, MaremaTtniecknii, NoNynsaUNOHHbIA, OHTOrEHETUYECKNIA, MyTALMOHHbIA. 3a0a4n 1
nepcnekTnBbl reHeTukn. CBA3b reHeTUKN ¢ 4pyrnMm BUONOrM4ecknMn Haykamm. 3Ha4eHne reHeTukn
NS peleHns 3a4ay cenekunmn, MeamumHbl, BMOTEXHONOrMK, OXpaHbl NPUPOAbI.

Tema 2. Tema Liutonornyeckmne ocHoBbl HacneacTBeHHOCTU
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

naboparopHasi paborta (2 4aca(oB)):
"eHeTMyeckas cumBonuka.
Tema 3. Tema MoHOrMbpunaHbie U NONUrMOpUaHbIE CKpeLLMBaHNA
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

3aKoHOMEepHOCTK HacnenoBaHNs NPy MOHOTMOPUOHOM CKpewwmnBaHn, oTkpbiTole I.MeHaenem.
MpenctaBneHus I.MeHpoens 0 OUCKPETHOM XapakTepe HacneACTBEHHOCTU (hakTopuanbHas
runoTesa).lNpencTtaeneHns 06 annensix u Nx B3aMMoOenCcTBMN: NOMHOE N HEMOHOE
IOMUHMpPOBaHWE, KOAOMUHUPoBaHME. OTHOCUTENbHBIN XapakTep AOMUHUPOBaHNSA. BO3MOXHbIe
BroxmmMmnyeckne MexaHmambl [OMUHUPOBAHUS. [OMO3UIrOTHOCTb W reTepo3nroTHOCTb. 3aKOH
"4NCTOTbI raMeT" 1 ero UMTONOrNYeCKNini MexaHN3M. 3aKOHOMEPHOCTU HacnefoBaHUs Npu au- n
NoNMrnbpUAHbLIX CKpewWwmBaHNsaX. 3aKkoOH HE3aBMCMOrO HaCcNeL0BaHNS NPU3HAKOB M ero
LUUTONOrMYecknini MexaHnam. CtatucTnyecknin xapaktep paciienneHui. Ycnosus, npu KOTopbIX
BbIMNONHSAOTCA MEHOENEBCKME KONNYECTBEHHbIE 3aKOHOMEPHOCTU pacuienneHus. MNnenotponHoe
NeNCTBME reHa U BO3MOXHbIE OTK/IOHEHUS OT pacluenneHunsl, CBa3aHHble ¢ aTuM. MiameHeHmne
NPOSIBNEHNS NPU3Haka B 3aBMCMMOCTM OT BHELWHE 1 BHYTPeHHel cpebl. [oHaTe 06
9KCMPECCUBHOCTU U MEHETPAHTHOCTU reHa. OTKNOHEeHUS OT MEHAENEBCKUX pacluenieHnin npu
B3anMoaencTBun reHoB. OCHOBHbIE TUMbI HeannenbHbIX B3auMOOENCTBUIA: HOBOODpa3oBaHMe,
KOMMNEMEHTapPHOCTb, aNUCTas, KpUnToMepus, nonumepus. buoxmmmyeckne 0CHoBbl HeannenbHbIX
B3aMMoOOenNCcTBUIA.

naboparopHasi pabora (8 waca(oB)):

PeweHne 3anav

Tema 4. Tema HacnepoBaHue NpU3HaKoB, CLLEM/IEHHbIX C MNOJIOM
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

[TonoBble XPOMOCOMbI, FOMO- U FreTeporaMeTHbIN MO, TUMbl XPOMOCOMHOI0 OnpeaeneHns nona.
HacnepnoBaHue Nnpu3HakoB, CLEMNEHHbIX C NONoM. Pe3ynbTatbl peuunpokKHbIX CKPeLLMBaHNIA.
HacnenosaHue npn3HakoB Mpu HepPacxoX4eHUM NONOBbIX XPOMOCOM (MEPBUYHOE U BTOPUYHOE
HepacxoXxaeHne X-XpoMOCOM Yy Apo3odounbl). HacnenosaHne B NIMHUAX OPO30donnbl CO
cuenneHHbInM X-xpomocomamu (nnHuS "neonHas yellow"). MonaHgpuyeckoe HacnegoBaHue.
Vcnonb3oBaHre 3aKOHOMEPHOCTEN HacnenoBaHMs NPU3HAKOB, CLEMIEHHbIX C MOMOM, B pa3paboTke
XPOMOCOMHOM TEOPUN HACNELCTBEHHOCTM.

naboparopHas pabora (4 4aca(oB)):

PeweHne 3anav

Tema 5. Tema CuenneHHoOe HacnegoBaHMe NPU3HAKOB U KPOCCUHIoOBeEp
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

OTKpbITUE SABNEHMS CLEMNNEHHOrO HACNEAOBaHNS NPM3HakoB. 3HaveHne paboT wkonbl T.I.MopraHa
B M3Y4YEHWM CLEMNIEHHOro HacnenoBaHus npunaHakos. OCOBEHHOCTN HacnenoBaHMS NPU CLENIEHN
reHos. [NonHoe 1 HenonHoe cuenneHne reHoB. KpoCCUHIoBep 1 ero LNTONOrMYECKUN MEXaHN3M.
Ponb xnasm B kpoccuHroeepe. Lintonornyeckne nokasarenbcrsa pruanyeckoro obMeHa XxpoMOCoM
npw KpoccuHroeepe y aposocounbl (onbiT K.lLtepHa) n kykypy3bl (onbiT X.KpenTtoHa un
B.Mak-KnuHToK). 3Ha4eHne aHanM3npyowWwero ckpewmsaHus n TeTpagHoro aHannaa npu n3y4eHnm
KpoccuHroeepa. I'pynnbl cuenneHms. MHOXecTBEeHHbIe 0OMeHbI. [ToHSTNE 06 NHTEPdIEPEHLINN.
INlvHeHoOe pacnonoxeHue reHoB B XpoMocoMax. ['eHeTnyeckue KapTbl Y MPUHLMMBI UX NOCTPOEHUS
y aykapuoTt. OnpeneneHune rpynnbl cUenneHns reHa. Jlokannsaums reHa B rpynne cuenneHus.
OCHOBHbIE MONOXEHNS XPOMOCOMHOM TEOPUW HACNEACTBEHHOCTH.

naboparopHasi pabora (2 4aca(oB)):

Tema 6. Tema BHesipepHoe (LMTONMIa3MaTM4eckoe) HacnegosaHue
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

SaKOHOMepHOCTVI umTonnas3maTnyeckoro HacnenosaHus. Metogbl n3yveHuna: peunnpokHbIe,
BO3BpaTHbIE 1 rnornouwarwuwmne cKkpewnsaHnA. KpI/ITepI/II/I umtonnaamMatnyeckoro, BHes0epHoro
HacnenoBaHus. MaTepI/IHCKVII7I 3pEKT umTonnasmbil. HacnepnosaHue 3aButka Y MOJIJTKOCKOB. Ponb
UnTona3mbl B OHTOreHe3de XNBOTHbIX U paCTeHMVI. [MnacTnoHas HacnencTBEHHOCTb. HacnenosaHme
NecTponncTHOCTN y paCTean7|. HacnepnosaHue yCTOVILlMBOCTM K aHTMOMOoTMKaM y XnamMmnaomoHagbl.
MI/ITOXOH,EI,pVIaﬂbHaFI HacnencTBeHHOCTb. HacnenosaHme AbixaTeNbHOM HEOOCTATOYHOCTH y
,D,pO)K)KGVI. MHCpeKLl,I/IOHHaFI HacnencTBeHHOCTb. HacnenosaHme kanna-4acTtuy y I/IHC*)y30pVII7I "
curma-goaktopa y npo3ogounbl. Mnasmnppl 6aKTepI/II7I. LinTonnaamarnyeckas My>XCKas CTepuibHOCTb
y paCTean7|. Baanmopneicteue A0EPHbIX N BHEALEPHbIX TEHOB. Tema

naboparopHasi pabora (2 4aca(oB)):
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Tema 7. Tema NeHeTUYECKUI aHaNn3 y NpokKkapuoTt
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eHeTu4ecknii aHanu3 y npokapnot OcobeHHOCTY reHeTn4Yeckoro aHanmasa y baktepuii. Ponb
MUKPOOPraHM3MOB B MOBbLIWEHMN paspellatollein cnocobHOCTH reHeTndeckoro aHannaa. OCHOBHbIE
crnocobbl obMeHa reHeTn4Yecko nHpopmauuei y 6aktepuii. TpaHcdopmaums. MNoHsATre o
KoMneTeHTHocTU. OANHOYHbIE U ABOVHbIE TPAaHCGOPMaHThl. TpaHcaykums. ObpasoBaHue
TpaHcoyumnpyrowmx Yyactul,. JInsoreHusi n coctosiHue npodoara. Obwas n cneumnduyeckas
TpaHcaoykums. KoHbloraums y 6aktepuii. Ponb nnaamuapl F B opMeHTpoBaHHOM nepeHoce
reHeTn4eckor nHgopmaumm, wrammbl Hfr. KaptuposaHmne xpoMocoMbl bakTepuii B eanHMLAxX
BpeMeHu. eHeTnyeckune kapTbl 6akTepuin. OCOBEHHOCTM FEHETMYECKOro aHanmaa y garos.

naboparopHas pabora (2 4aca(oB)):

Tema 8. Tema U3MeHUUBOCTL
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

M3meH4mBoCTb MMOHATMS 0 HACNeACTBEHHON U HEHACNeACTBEHHON (MOANOVKALIMOHHOM)
n3mMeH4mBoCcTN. MoandrkaumoHHas n3MeH4MBOCTb. [lokasaTenbcrTea HeHacnegyeMmocTu
MOLMUKALUMOHHbBIX n3MeHeHun (B.NoraHceH). Mopdhoabl. Micnonb3oBaHue CTatucTuyeckux
nokasarenen npu aHannse MoAMPUKaLMOHHON N3MEHYMBOCTM OpraHn3moB. Knaccudukauns tTmnos
HacneLCcTBEHHOW N3MeHYBOCTU. KOMOMHATUBHASA N3MEHUYMBOCTb M €€ 3HavyeHne. MexaHn3Mbl,
obecneymBatolwmne 3TOT TUMN N3MEHYMBOCTM. BOZMOXHOCTN KOMOMHATMBHOW N3MEHUYMBOCTA 1 €€
3Ha4yeHue. [ eHOMHbIe U3MEHEHVS: NONUNIONANS, ranionamns, aHaynnonams. AsTononunnongs,
MEXaHN3M VX BO3HWKHOBEHNS, 0COBEHHOCTN Melio3a 1 XapakTep HacnenoBaHUs NPU3HaKoB.
Annononunnoungpl. NonnnnonaHble psabl. AMGOUANNNOMANS KaK CNocob BOCCTAaHOBNEHUS
NNOLOBUTOCTN OTAANEHHbIX rMbpnaos. PecuHTe3 BuaoB. AH3ynnonamns: MOHOCOMUKN, HYNTIMCOMUKN,
TPUCOMWKMN, NX UCMONb30BaHME B reHETUYECKOM aHanuse. Ponb nonnnnonanm B 3BOMIOLUN U
cenekumm. XpoMOCOMHble NEPEeCTpoikn (abeppaunn). BHyTpu- n MEXXPOMOCOMHbBIE NEPECTPOKL:
HexBaTtku, geneunu, oynamkauum, MHBepcumn, TpaHcnokauumn, TpaHCcno3nunn, NX BINSHNE Ha
HacnenoBaHme npuaHakos. OCOBEHHOCTM NPOTEKAHMS Meio3a NPW PasfIMYHbIX TUMax NEPECTPOEK.
Ponb MOBUNbHBIX 9NEMEHTOB reHOMa B BO3HMKHOBEHMM XPOMOCOMHbIX abeppaunii. Knaccngoukaums
FEHHbIX MyTaumii. MNoHATMS 0 NPAMbIX 1 06paTHBIX MyTaLMSX, PEBEPCUSX, CYNPECCOPHbIX MyTaLMSIX.
Knaccudpmkauns MyTaHTHbIX annenem no ux oeHoTUnNn4eckomy nposiBneHuto (rmnoMopab,
amopdbl, rmnepmopdobl, HEOMOPMbl, aHTUMOPMbI). XapakTepucTuka MoNekynsspHoOm NpMpoLb
FeHHbIX MyTauWi: 3aMeHa nap OCHOBaHWIA, BbiNaLeHne 1 BCcTaska nap oCHosaHwi. [Npumep
MyTareHoB, Bbl3blBaOLWMX NOAOOHbIE HAPYLIEHNS (MEXAHN3M OEACTBMS aHanoroB OCHOBaHWIA,
a30TUCTOM KNCNOTbI, aKPUAMHOBbIX Kpacutenen). Mytaumm, Bbi3biIBaeMble MUTPUPYIOLLNMM
reHeTu4yecknMmn anemeHTamm. CNoHTaHHbIA U UHAYLMPOBAHHbLIA MyTauWOHHbBIA npouecc. [oHaTne o
MyTareHax. PagnaunoHHblin MyTareHes. 3aKkOHOMEPHOCTH "Oo3a - apdekT". Xummyeckui
MmyTareHes. MeToabl KONMYECTBEHHON OLEHKN YaCTOTbl BO3HUKHOBEHUS MyTauuin. MyTareHsol
OoKpy>XatoLen cpelbl 1 METOObl UX TECTUPOBAHMUS. 3aKOH FOMONOIrMYECKNX PSALOB B HACNEACTBEHHOM
N3MeH4nBoCcTN opraHnamos (H./1.BaBunos). 3HayeHne HacneacTBEHHOM U3MEHYMBOCTM ONS
CenekumoHHOro npouecca 1 3BoniLmn.

naboparopHasi paborta (2 4aca(oB)):
Tema 9. Tema N'eH ¥ npusHak
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
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dopMupoBaHve NPU3HAKOB KakK pesynbTar B3aMMOLENCTBUSA reHoTuNa 1 pakTopos cpenbl. Hopma
peakuumn reHotTnna. MonekynspHas opraHndauns reHa. JJokazatenbCTBa reHeTU4eCckom ponm
HYKNEUHOBbLIX KMCNOT: OMNbITbl MO FEHETUYECKO TpaHcdopmaummn y bakTepuii, pa3aMHOXEHUO doara
T2, MmonekynsipHoi rmbpuansaumm y supyca tabayHoin mozamku (BTM). SH3nMonormyeckuii noaxon,
K M3y4eHnto pyHKuMm reHa. NpuHumn "oamH rex - oanH coepmeHT" (Ox.buan n 9.Tentem). dakThl,
npoTuBopeyawme aTomy npuHumny. CoBpeMeHHoe NoHMMaHne npuHumna "oauH reH - 0aunH
goepMeHT". KogmpoBaHue reHetTndeckor nigoopmaumm. OCHOBHbIE CBOMCTBA MrEHETUYECKOro Koaa.
JlokazaTtenbctea TPUNNETHOCTU KOAa, HENMEepPeKpPbIBAEMOCTU KOJLOHOB, KOMNIMHEeAapPHOCTM Koda.
PacwmdpoBka CTpyKTypbl KOAOHOB (FeHEeTUYECKMii cnoBapb). BbipoxaeHHOCTb (M36bITOYHOCTD)
Koga. YHuBepcanbHOCTb Koga. [feHeTndeckumin cnosapb MUTOXOHAPWIA. CTpyKTypa reHa y
H6akTeprodbaros 1 NPOKapUOTNYECKMX OPraHN3MOB. VIHTPOH-9K30HHasA OpraHM3auns reHoB
aykapuoT. MonekynspHas opraHn3aums XpOMOCOM npo- 1 aykapuoT. KoMmrnoHeHTbl xpomatunHa: OHK,
PHK, rucToHbl, opyrme 6enku. YpoBHM yNakoBKU XpoMaThHA y ayKapmnoT. MNoHATME O HyKNeocoMax.
MonekynapHas opraHu3aumsa reHoma. slBneHve nepekpbiBaHus reHoB. OnepoHHas opraHmMsaums
reHoma npokapuoT. Mpobnema nsbbitoyHocTn OHK B reHome aykapuot. KpaTkas xapakTepuctuka
OCHOBHbIX dopakumin reHoMHoin JHK aykapuoT: 6bICTPO peHaTypupytowme nocnenoBatefibHOCTH,
NOBTOPSIOLWMECS FEHbl, YHUKaNbHbIE NocnenoBaTenibHoCTh. MobunbHble 9NEMEHTbI reHoMa.

naboparopHas pabora (2 4aca(oB)):

Tema 10. Tema MonekynsipHble MeXaHU3Mbl reHeTU4YeCKUuX NpoL,eccos
JNIeKLMOHHOoe 3aHsiTue (4 4yaca(os)):
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Pennukauns kak OCHOBHOM MeXaHN3M BOCMNPON3BEOEHNS reHeTUYeCKO nHpopmaumm B psaay
nokoneHuin. OcobeHHocTn pennukaummn OHK [okasatenbctsa NoNyKOHCEPBATMBHOIO MEXaHN3Ma
pennukaunn (MesenbcoH n Ctanb, Tannop). OCHOBHbIE NpaBuna pennnkaumn: Ha4ano pennmkaumm
B ONpeaeneHHOon To4ke Ha XpoMocoMe (origin), ooIHOBPEeMEeHHas pennukauusi obenx uene,
pennukaums KopoTkuMmn doparmeHTamu. MNoHsTne o pennukoHe. OcobeHHOCTU pennukaumm
XPOMOCOM aykapuoT. CobblThs, NPOMCXOAasiune B PENMKaALMOHHOR Buike. depMeHTbl 1 6enku,
yyacTBylowme B NpoLecce pennukaumm, Ha npumepe Escherichia coli. Cuctembl pectpukumm un
moomndpukaumm OJHK ¢ nomowbio MeTUNMpPoBaHns. PECTPUKLMOHHbIE SHA0HYKNeasbl N NX
NCMNoNb30BaHNe B reHHo uHxeHepuwn. Mpobnema cTabunbHOCTM reHeTUYeCcKoro Mmatepuana. Tunbl
penapaunoHHbIX npoueccos. MexaHnambl ooTopeakTnBaLmm, 3KCUN3MOHHOM 1 MOCTPENINKaTUBHOM
penapauuun. Penapauunsa HenpasuibHO CNAapeHHbIX OCHOBAHWIA. [ eHeTNYeCKNin KOHTPOIb YKa3aHHbIX
npoueccoB Ha npumepe E.coli. PekomMbrHaums reHeTU4ecKoro matepuana: roMonormyHas um
aKTONMyeckas, cant-cneumndonyeckas, HeromonrnyHas ("HesakoHHas"). [lokaszaTenbcTea MoLeNu
"paspbIB - BOCCOeaMHeHne" obuein pekombuHaumm. MonekynsipHas Moaesib FOMONOrMYHON
pekoMbuHaumm (P.Xonnnaein). MexaHnam UHTErpaumum 1 UCKIKYEHUS XPOMOCOMBbI doara |.
PennukaumoHHas v aKCUM3MOHHAa MOOEeNy TPaHCNO3ULMK. [ eHeTUYeCKMi KOHTPOb MyTauNOHHOMO
npouecca. CBsi3b MyTabunbHOCTM C NPOLECCOM pennvkaunmn. 'eHbl MyTaTopbl 1 aHTUMYTaTOPbI.
MoHATME 0 MyTareHHbIX NHAyUnbenbHbIX NyTsSx penapaunn. MytareHes, onocpenoBaHHbI Yepes
npouecchbl pekoMbrHaumm. MHOroaTanHoCTb NpoLecca BO3HNKHOBEHUSI MyTaLMii. Kcnpeccus
reHeTnyeckor nHgopmaumm. OcHoBHas formMa MonekynsipHoi 6uonormm "OHK - PHK - 6enok”.
Ob6wwue npencTaBneHns 0 TPAHCKPUNUUK 1 TpaHcnsumm. MonekynsipHble MexaH13Mmbl
TpaHckpunumn. CtpoeHune PHK-nonnmepasbl 6aktepuii. PHK-nonuMepasbl B knetkax aykapuor.
VHnuuupyowmne n TepMUHUPYIOWMe CUrHanbl TpaHcKpunummn. NocTTpaHCKpunumMoHHas
moomndpukaumsa PHK. KanupoeaHue, nonnaneHmposanue n cnnancuHr MPHK y aykapuor.
TpaHcnsums. CTpykTypa pnbocoM u nx ponb B TpaHcnsuun. Ctpoenne TPHK. Baaumogeicteune
TPHK ¢ amnHokncnotamu. OCHOBHbIE aTanbl TpaHchsunn. MHuumaumus npouecca: nHILnmpyowme
komoHbl, TPHK 1 6enkosble goakTopbl. Obpa3oBaHne NenTuaHoi cBs3un. benkoeble chakTopbl
anoHraumn. TepMuHauusa cnHtesa. TepMnHupyowme KogoHbl. MonekynspHble MexaHuU3Mbl
perynsumm 0encTens reHoB. Perynaumnsa Ha ypoBHe TpaHCKpunuuu. NpuHLMbl HeraTMBHOMO U1
NO3UTMBHOrO KOHTPONsi. OnepoHHble cucTeMbl perynaumn. Teopust @.)Kakoba n X.MoHo.
Perynaums TpaHcKpunumm B NaKTO3HOM onepoHe E.coli: noHATnsa o reHe perynarope u reHe
onepatope, 06 beaNHEHNE NO3UTUBHOMO M HEraTUBHOMO MEXaHN3MOB. Perynsiums TpaHcKkpunumm ¢
MOMOLLbIO aTTeHyauun Ha npumepe TpuntTodoaHoBoro onepoHa E.coli. Ponb murpupyrowmnx
FreHeTUYECKNX NEMEHTOB B Perynsumm gencTeus reHos. CnaancuHr kak npyMep perynauum Ha
NOCTTPAHCKPUMNLUNOHHOM YPOBHe. Perynsaums Ha ypoBHe TpaHcnsaumn: guckpummHauna MPHK'y
3yKapuoT, CMHTE3 pMbOCOMHbIX 6enkoB y 6akTepuii, ponb puboCcoM 1 ryaHo3uHTeTpagoocgara.
[MocTTpaHCcnsAUNOHHbBIE N3MEHEHNS MONNNENTUOHbIX Lernen. [NpuHumMnbl perynsaumm 4encTBUS reHoB Y
3yKapuoT. TpaHCKPUMNUNOHHO aKTUBHbIA XpOMaTuH. PerynsatopHas posib rMCTOHOB, HEMMCTOHOBBIX
6enkoB 1 ropmoHoB. MeTtunuposaHvne OHK B perynsunm oeicTBMS reHOB 1 3NUreHETUYECKOM
HacnencTBeHHOCTW. PeopraHusaums reHoma kak cnocob perynsiumm oeicTBust reHoB:
amMnnundrkauns reHoB, TPAHCMO3ULMSA FEHOB MMMYHOMNOOYIMHOB 1 FEHOB TWNa cnapuBaHus y
OPOXXKEN.

naboparopHas pabora (2 4aca(oB)):

Tema 11. Tema OCHOBbI reHeTUYECKOMN UHXEHEePUU NHXeHepun
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OCHOBbI reHeTU4YeCKON NHXeHepun. 3aaadn n MeTogonorusa reHHom nHxeHepun. Metoabl
BblAENEHUS N NCKYCCTBEHHOrO CUHTE3a reHoB. MNMoHaTre o BekTopax. Cnocobbl nonyyeHns
pekoMbuHaHTHbIX Monekyn HK, meToabl knoHnpoBaHus reHoB. baHk reHos. Mpobnema akcnpeccun
reTeponornyHbIx reHoB. BekTopbl aykapmoT. Jpoxku kak 06 bekT reHHon nHxeHepum. OCHOBbI
FeHHOM MHXEHepUn PacTEHUN N XNBOTHbIX. 3a4a4U KNeTOYHOM UHXeHepuun. ['eHeTrka
comaTmyeckux kneTtok. NetepokapuroHbl. [MpumMeHeHne meToga comatnyeckon rubpuansaumm ans
N3y4eHNs NpoLeccoB AMAAEPEHUNPOBKM U AN FeHETUYeCKoro kapTuposaHus. lNonyveHne
XUMEPHbIX (aNNOMEHHBIX) XMBOTHbIX. [[MOPMAOMbI. 3HAYEHME FEHETUYECKON NHXEHEPUM NS
peweHns 3ana4 GMOTEXHONOM MK, CENbCKOro X039nCcTBa, MeanUmMHbl. CoumanbHble acnekTol
reHeTn4yeckom NHXeHepun.

naboparopHas pabora (2 4aca(oB)):
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Tema 12. Tema N'eHeTUKa pa3BUTUA
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

"eHeTuka pa3suTus. OHTOreHe3 Kak peanua3aumns HacneaCcTBEHHO AETEPMUHUPOBAHHOW MPOrpamMmbl
pa3snTns. CTabnnbHOCTb reHoMa U AndogoepeHumanbHas akTMBHOCTb FEHOB B X0 OHTOreHesa.
MepBryHas omddepeHUMpoBKa LMTONNa3Mbl, 4eACTBME FreHOB B paHHeM aMbpuoreHese. OCHOBHbIE
aTanbl B pas3BUTUN XUBOTHbIX: 06pa3oBaHne NosoBbIX KNETOK ON0A0TBOPEHNE, CO3AaHNe
MHOMOKNEeTOYHOCTH, AndodbepeHumaumnsa KneTok, MopdoreHes. TkaHecneungmyeckas akTMBHOCTb
reHoB. PyHKUNOHANbHbIE U3MEHEHNS XPOMOCOM B OHTOreHese (nydodobl, "namnosble WweTkn"); ponb
FOPMOHOB, 3MOPMOHANbHBIX MHAYKTOPOB B PErynsumMm AeicTems reHoB. PakTopbl, onpeaensowme
CTaHOBJIEHME NPU3HAKOB B OHTOreHes3e: NNenoTpornHoe AeNCcTBMe reHa, B3aMMoOeCTBNE FreHOB U
KNeToK, AeTepMmHauuns, nepemMelleHne KneTok U KNeToyHblX NnacToB, reHeTu4ecku
3anporpamMMmpoBaHHas rmbenb KneTok. ["eHbl, KOHTpoMpyowme MmopdporeHes. Mytaumum,
NPUBOASME K HAPYWEHWIO pa3BUTUS (AN3PYNTUBHbBIE 1 TOMEeo3UCHble). CTabunbHOCTb
AnbpepeHLMPOBAHHOMO COCTOSHNS. DNUreHeTn4eckas HacneacTBeHHocTb. KomneHcauns nosbl
reHoB.

naboparopHas pabora (2 4aca(oB)):

Tema 13. Tema NeHeTUKa yenoseka
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

naboparopHasi paborta (2 4aca(oB)):

Tema 14. Tema NonynaumnoHHasa N 3BONIOLLMOHHAA reHeTuKa
Tema 15. Tema l'eHeTUYeCcKMe OCHOBbI cenekuun cenekuum

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Bupbl
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B yacax)
CTYyOEeHTOB
noaroToBka K
KONNIOKBUYMY.
MeTonbl
1 Tema 1. Tema lNpenmet 4 1 reHeTuKn.3anaqu
" [n MeTOOBI FEHETUKWN N NepCcneKkTmBbI
reHeTukun. CBs3b
reHeTuKu ¢
apyru
noaroToBka K
KONMOKBMYMY MO
Tema 2. Tema Teme "[eneHne
5 LnTonornyeckne 4 1 KneTku. Mmqs,
OCHOBbI reHeTn4yeckumn
HacneacTBEHHOCTU CMbICH,
BUOON3MEHEHUS
MUTO3A.

NOAroToBKa K
KOHTPONbHOW
Tema 3. Tema paboTe pelweHne
3 MoHormbpuraHbie 1 4 o  [3a;may Ha MoHo- 12 KOHTPO/NbHaS
" [nonurmbpuaHble n ournbpuaHoe paboTta
cKpelwmnBaHus cKpelwmnBaHmus.c
SiBnexHue
MHOXeCT

dopmbl KOHTpONS
caMoCTOsATeNIbHOMN
paboTbl

N Paspen

LvcumnnmnHbl CemecTp)

2 KONNMOKBUYM

2 KONNOKBUYM
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 4. Tema
HacnepnoBaHue

" |npn3Hakos,
cLenneHHbIX C NosoM

noaroToBka K
KOHTPONbHOW
paborTe.
PeweHne 3apav
Ha
HacnemoBaHue
NPU3HaKkoB,
CLeNnNeHHbIX C
nonomM. KombuH

KOHTPO/bHAs
paboTta

Tema 5. Tema
CuenneHHoe
. |HacnepoBaHue
NPU3HAKOB U
KPOCCUHIroBep

noOroToBka K
KOHTPOSbHOM
pabote PeleHune
3anad Ha
onpeneneHune
pPacCTOAHNS
MEXAy reHamMu.
CoctaBneHue r

10

KOHTPO/NbHas
paboTta

Tema 6. Tema
BHesnepHoe

" |(unTonnasmarmyeckoe)
HacnenoBaHme

noaroToBka K
KONNOKBUYMY
Kputepun
BHEXPOMOCOMHOI(
HacnepnosaHns.O
MUTOXOHAPUANbH
reHo

D 2
COOEHHOCTU
Dro

KONNokBnym

Tema 7. Tema
. [l eHeTnyecknin aHanuna y
npokapuoT

noaroToBka K
KONNOKBUYMY
OcobeHHocTH
reHeTn4eckoro
aHanmsay
HakTepuii.
KoHbloraums kak
cnocob nepena

KONNOKBUYM

Tema 8. Tema
" IN3MeHYMBOCTb

noaroToBka K
KONMOKBUyMy
HacnencreexHas
n
HeHacneaCcTBEHH]
N3MEHYMBOCTb
MoandukaumoHH
N3MEHYMB

i

ast

KONNokKBnym

Tema 9. TemaleH n
" |npuaHak

noAaroToBka K
YCTHOMY ONpocCy
JlokasaTtenbcTtBa
reHeTn4eckom
ponun OHK.
KoauposaHue
reHeTn4eckom

NHpopmaLl

YCTHbI ONpocC
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|

(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

10.

Tema 10. Tema
MonekynspHble
MeXaHW3Mbl
reHeTU4ecKkmx
npoLeccos

noaroToska K
YCTHOMY Onpocy
CucTemsl
pPECTPUKLUN 1
mMoamcomkaLmnm
JHK ¢ nomouibto
METUNNPOBAHMS.
PecTpukun

YCTHbI ONpocC

11.

Tema 11. Tema OcHOBBbI
reHeTn4eckomn
NHXEHEPUN UHXEHEPUN

10

noaroToBka K
KONNOKBUYMY
NoHsaTHE O
BEKTOpax.
BekTopbl
ayKapwoT.
OCHOBbI reHHoW
NHXEeHepun
pacTeHnn n x

KONNOKBUYM

12.

Tema 12. Tema
"eHeTuka passuTuns

11

noaroToBka K
KOHTPONbHOW
paboTte
anureHeTnyeckas
HacnenCcTBEHHOCT
KomneHcauumn
[03bl FTEHOB.

KOHTPO/bHas
paboTta

13.

Tema 13. Tema
["eHeTuka Yyenoseka

12

MoAroToBka K
KONNOKBUYMY
OcobeHHoCTU
yenoseka Kak
obbekTa
reHeTUn4ecKmx
ncecnenoBaHum.
MeTtonbl n3yyeH

KONNOKBUYM

14

Tema 14. Tema
MonynaunoHHas n

‘loBONOLUMOHHAA

reHetmka

13

NOAroToBKa K
YCTHOMY Onpocy
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Mo kaxaol TeMe Nekumii MoAroToBeHa NPe3eHTauns C UCMONb30BaHNEM COBPEMEHHbIX
MHPOPMALIMOHHBIX TEXHONOrMIA. Ha KonnokBMyMax NPOBOAMTCS YCTHbI ONPOC 1 0bCyXaeHne
matepuana no TeMe BbICTYMNNEeHNS CTYAEHTOB

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. Tema lNpenmet 1 MeToaObl FEeHETUKU
KON/IOKBMYM , MPUMEPHbIE BOMPOCHI:

Onpoc ctyneHtos no teme 1. lNoHATHe 0 HacneacTBEHHOCTN N N3MEHYMBOCTU. 2. MeToabl reHEeTUKMN:
rmépraonornyecknii, LUTOreHeTUYECKNA, BMOXMMUYECKUIA N MONEKYNSIPHbIA, MAaTEMATUYECKUNA,
NONyNSUMOHHbINA, OHTOrEHETUYECKUIA, MyTaUNOHHbIA. 3.3a4a4n 1 NepCcnekTUBbl PasBUTUS rEHETUKMN.

Tema 2. Tema Liutonornyeckmne ocHoBbl HacneacTBeHHOCTU
KONOKBMYM , MPUMEPHbIE BOMPOCHI:

Onpoc ctygeHToB no teme HenenHue knetkn. 1.Mutotnyeckoe neneHve KneTok, reHeTn4eckoe
3Ha4yeHue. 2. BugonsmeHeHns mutosa. 3.0OCHOBHbIE CTaaun npouecca menosa. lNoseneHuve
XPOMOCOM B Meio3e. ["'eHeTndeckue nocnencteus. 4. ametoreHes. CnepMaToreHes u 0oreHes y
yenoseka.

Tema 3. Tema MoHOrM6pnaHbIe U NONUrMOpUaHbIE CKpeLLMBaHNA
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

peweHne 3anad Ha MOHO- U ,D,VII'VI6pVI,EI,HO€ cKkpeuwmnBaHus. SIBNeHne MHOXECTBEHHOrO annennama.
|_|J'Ie|7|OTpOI'IHO€ nencteue reHa. Bsanmonencreme HeannenbHbIX rEHOB: HOBOOﬁpa3OBaHI/Ie,
KOMIMJIEMEHTapPHOCTb, anncTas, NoJinMepunu4

Tema 4. Tema HacnepoBaHue NMPU3HaKoOB, CUuenJieHHbIX C NOJIOM
KOHTPO/IbHas pa60Ta , NPUMEpPHbIE BOMPOCHI:

PelweHune 3ana4 no Teme HacnegosaHue NPn3HaKoB, CUENnMeHHbIX C NOOM. KOM6I/IHVIpOBaHHbIe
3anavyun: cuenneHHble C NosIoM MNK0C ayTOCOMHbIE NMPU3HAKW. FonaHupmquKoe HacnenoBsaHume.

Tema 5. Tema CuenneHHoe HacnegoBaHue NPU3HaKoOB U KPOCCUHIoBep

KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

PeweHne 3anay Ha onpeneneHme pacctosaHnsa Mexay reHamu. CocTtaBneHme reHeTn4eckux KaprT.
Tema 6. Tema BHesspepHoe (uuTonna3maTtuyeckoe) HacnepoBaHune

KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

Onpoc ctyaeHToB no Teme 1. MNMnasmuapl 6aktepuii, ux 3Ha4eHne. 2. OcobeHHOCTU MUT.reHoMa
OPOXXKen, MnekonuTarowmx n pacteHnin. 3. MutoxoHgpuu, ctapeHne n anonToa. 4. [NnactngHas
HacnencTBeHHOCTb. 5. IHgbekUMoHHas HacneaCTBEHHOCTb.

Tema 7. Tema NeHeTUYeCKNIA aHaNU3 y NpoKapuoT
KONNOKBMYM , MPMMEPHbIE BOMPOCHI:

Onpoc ctyneHToB no Teme 1.0cobeHHOCTM reHeTNYeckoro aHanmaa y 6akrepuii. 2.KoHblorauus kak
cnocob nepenayn reHeTnyeckon nHpopmaumn. KaptmposaHue XpoOMOCOMbI 6akTeprmn B e AMHULAX
BpeMmeHu. 3.TpaHcaykums. Obwas n cneumdunyeckas.KaptnposaHme ¢ NOMOLbIO TPaHCAYKLUNN.

4. TpaHgropmaums. OOnHOYHbIE U OBOWHbIE TPAHCOPMaHTLI. KapTnposaHmue ¢ NoMOLLbIO
TpaHcdopmaumu.

Tema 8. Tema N3aMeHUnBOCTb

KONMOKBUYM , NPUMEPHbIE BONPOCHI:

Onpoc ctyneHTos no teme 1.MoHATUSA 0 HacnencTBEHHOW N HEHACNEACTBEHHON (MOANMPUKALIMOHHOM)
na3meH4mBocTn. MoagndmkaunoHHas n3amMeHYnBocCTb. [lokazaTenbctea HeHacneayeMocTy
MOOMdpUKaLUMOHHBIX n3MeHeHui (B.NoraHceH). 2. Knaccugpukaumsi TMNoB HacneACTBEHHON
n3meH4nBocTn. 3.KoMbuHaTMBHAs N3MEHYMBOCTb U ee 3HaveHme. MexaHnambl, obecneynBatowme
9TOT TUM M3MEHYMBOCTU. BO3MOXHOCTN KOMOMHATMBHON N3MEHYMBOCTM U €€ 3HayYeHmne. 4. eHOMHbIe
n3MeHeHns. 5.XpoMOCOMHbIE nepecTpoiikn (abeppaunm). 6.Knaccngukaums reHHbIx MyTauuia. .
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Tema 9. Tema N'eH ¥ npusHak
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Onpoc ctyneHTtos no teme 1.[okasarenbctea reHetndeckon ponu JHK. 2.KogmposaHue
reHeTnyeckom nHgpopmaunmn. 3.OCHOBHbIE CBOMCTBA rEHETUYECKOro Ko aa.

Tema 10. Tema MonekynsipHble MeXaHU3Mbl reHeTUYeCKUuX NpoL,eccos
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Onpoc ctyneHToB no teme 1.Pennnkauuns OHK. MNMoHaTre o pennmkoHe. OCOBEHHOCTM pennmkoHa y
aykapuoT 2.CncTtembl pectpukumnm n mogudgomkaumm JHK ¢ noMoLwbio METUNMPOBAHUS.
3.PecTpukunoHHble 3HOOHYKEeasbl U UX P UCMONb30BaHUE B FTEHHOW MHXEeHepun

Tema 11. Tema OCHOBbI FreHETUYECKON MHXEHEePUN MHXEeHepun
KON/TIOKBUYM , MPUMEPHbIE BOMPOCHI:

Onpoc ctyneHTtos no teme 1.MoHaTne o Bektopax. Bektopbl aykapnoT. 2.0CHOBbI FEHHOM
NHXEHEPUMN PACTEHWIA N XUBOTHBIX. 3. 324341 KNETOYHOW MHXEHepUn. 4.rmbpuaomsl

Tema 12. Tema NeHeTuKa pa3BuTUA

KOHTpONbHas paboTta , NPUMepPHbIE BOMPOCHI:

Onpoc cTyaeHToB no teme 1.9nureHeTnyeckas HacneaCcTBEHHOCTb. 2.KomMneHcaumm 003bl FEHOB.
Tema 13. Tema NeHeTUKa yenoBeka

KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

Onpoc cTyaeHToB no Teme 1.9nmMreHeTnyeckas HacneacTBeHHOCTb. 2.KomMneHcaumm 003bl FreHOB.
Tema 14. Tema NMonynsunMoHHas N 3BOJIIOLMOHHAsA reHeTuKa

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Onpoc ctyneHToB no Teme 1.MoHATMe 0 Buae n nonynsumn. 2.3akoH Xapan_BaliHbepra,
BO3MOXHOCTM €ro NpuMeHeHus.

Tema 15. Tema l'eHeTUYecKMe OCHOBbI cenekuun cenekuum
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Onpoc ctyaeHToB no TeMe 1.CnCTeEMbI CKPELLMBAHNS B CENEKLMN PACTEHNIA N XNBOTHbIX. 2.
Ayt6puaunHr. MUH6puanHr. 3.5BneHune retepo3nca 1 ero BO3MOXHbIE FeHETUYECKNE MEXaHN3MbI.
4.Metonbl otbopa. IHanBMayanbHbIiA 1 MaccoBbli 0THOP.

Tema . UToroBasi hopma KOHTpOns

MprMepHbIe BOMPOCHI K 9K3aMeHy:
NToroBasi goopma KOHTPONS - 3K3aMeH
BONPOCHI OJ19 KOHTPONA TEKYLEN YCMNEBAEMOCTU

. B 4eM pasHuua mexay metagpason MMTo3a 1 Mmetagason | menosa?

. Kakoe ckpelwmBaHme Ha3biBaeTCA aHanM3npyowWwmm n nodyemy?

. MNpuBeanTe gBa npumMepa MHOXECTBEHHOro annenmama

. UTo 03Havaet nnenoTponHoe aencrene reHa? MNpueectn npumep.

. YT0 NpMBOONT K MHOrOSiAEPHOCTM U NOAUNIONANN?

. Kakoe pacuwenneHune oxumnnaetcs BO BTOPOM NMOKOIEHUN NPW KOMMNIEMEHTAPHOM AENCTBUN FrEHOB?
. B yeMm pasHuua mexay aHadason |l meriosa n aHadpason Mutosa?

. YT0 Takoe reHotnn n cpeHoTnn?

9. Kakoe paclienneHne oXnagaetcst BO BTOPOM MOKONEHMM NPU HEKYMYNSTUBHON NonnMepun?
10. B 4emM 6B1ONOrM4yeckunin n reHeTU4ecknii CMbicn Menosa?

11. 3akoHbl MeHOens 0THOCATCS K 3aKOHaM HacnenoBaHMs Unm K 3akoHam HacneacTBEHHOCTU?
12. YeM KyMynsTuBHas NonMMepus OTNNYaeTcs OT HEKYMYNATUBHOK?

13. B 4em 61M0norM4yeckunin n reHeTU4eCcknii CMbICn MMTO3a?

14. Y10 03Ha4yaeT BO3BpaTHOE CKpewmBaHue?

15. MoryT nn ot bpaka Herpa n 6enoi XeHIWnHbl poanTbcs benblie netTn?

0O NO O~ WN =
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16. [1nsg 4yero npomcxoanT cnpanuaauuns 1 gecnupanmsanms XpoMocoM Npy AeneHnn Knetok?
17. lNo4yeMy 0OMUHMPOBAHNE HOCUT OTHOCUTENbHbIN XapakTep?

18. Kakoe pacuienneHne Bo BTOPOM NOKoneHmn byneT npu Kpuntomepumn?

19. B kakow nepmon KneTo4yHoro uukna npoucxoant pennvkaums JHK?

20. Ha kakoi ctagmnm Mnto3a XpoMOCOMbI UMEIOT Hambonee KoOMNakTHyto hopmy?

21. Kakoe pacuienneHne B0 BTOPOM NOKONEHUM HabnogaeTcs npu HoBoobpasoBaHMn?
22. Kakorn 0CHOBHOWM METOA reHeTukn?

23. Kak 06pasyoTcs NONNTEHHbIE, UM TUrAHTCKUE XPOMOCOMbI?

24. B yeM oTniM4mMe JOMMHAHTHOrO aNncTasa OT PeLeCcCMBHOMo anucTasa?

25. Y10 Takoe KapmoTun 1 Ha Kakon CTaauy MUTOo3a ero ny4uwe nsyyatb?

26. B 4eM oTnnyme XxpoMoCcoMbl OT XpomaTtunibl?

27. MoryT nn poanTbCs Herpbl oT Hpaka AByx MynaToB?

28. N306pas3nTe cxeMaTUYHO MeTaueHTpuYeckne, cybMeTaLeHTpMYeckme 1 akpoLeHTpuieckmne
XPOMOCOMBb!.

29. Ha kakoi ctaaum KNeTo4yHoro Lukna nponcxoant KPOCCUHIOBEP M YTO 3TO Takoe?
30. MoryT nn poamnTbcst Herpbl OT 6paka 6enoi XeHWmHbI 1 Herpa?

31. bByayT nn oTAnyaTbCcs NO KAPUOTUNY KNETKU CEPAEYHON MbIWLbl, KNETKW KMULWEYHNKA N KNETKN
CnM3ncTon rnasa?

32. Yto Takoe TpaHcrpeccus (MonoxXuntenbHas u otpuuarenbHas)?

33. Yro Takoe kogomuHuposaHue? NpueecTu npumep.

34. B 4eM oTnyme BPOXAEHHbIX 3ab0neBaHnii 0T HaCNeACTBEHHbIX? MpuBECTM NpUMEPHI.
35. Yem onacHbl 6n113kopoaACTBEHHbIE Bpakn?

36. MpuBeanTe No Asa NpUMepa XPOMOCOMHbIX U FEHHbIX BONE3HEN.

37. Kakoro nona yenosek 1 ocobu npo3odomnbl ¢ reHotunom XO n XXY ?

38. NpuBeonTe NnpumMep NPOramHOro U CUHraMHoOro Tmna onpeneneHns nona.

39. Y10 03HavaeT Kpucc-Kkpocc HacnenosaHmne?

40. KTo Takme ruHaHgpomopdbl?

41. Kak onpegnensietcs non y obweCcTBEeHHbIX HACEKOMbIX (MYen, 0C, MypaBbeB)?

42. OTnn4me CNoHTaHHbIX MyTaumi oT NHOYLUNPOBAHHbIX?

43. K kakoMy Tuny n3mMeH4YMBOCTM OTHOCUTCS 3arap y 4yenoseka?

44. MMpaBunbHO N ByaeT cunTaTtb, YTO CbiH YHAcNenoBan AanbTOHU3M OT OTUA-AanbTOHUKA?

45.Y matepu rpynna kposu O, y otua AB. MoryT nu ety yHacnenosatb rpynny KpoB/M OOHOMo 13
poautenein? Noyemy?

46. Y matepu O rpynna kposwu, y otua - B. MoryT nv getu yHacnenosarb rpynny KpOBu CBOEN
maTtepu?

47. OTeL u CblH CTpadaloT remocpunnenn, matb 3noposa. KakoBbl Hanbonee BEPOSTHbIE FTEHOTUNMbI
poouTtenei n pebexka?

48. No4yemy B Npupoe KpaHe peako BCTpevaTCs TpexuBeTHble (YepenaxoBble) KOTbl?

49. OT Yero 3aBUCUT NON Yy PENTUANIA?

50. Ckonbko rpynn cuenneHns y yenoseka?

PeweHne 3ana4y Ha MOHO-, ,D,I/IFI/I6pI/I,D,HO€ cKkpeuwnmsaHmne n HacnenosaHme NpmM3Hakos, CUEMJIEHHbIX C
NnoJioM.

7.1. OcHOoBHas nuTeparypa:
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Hukonbckuin, B.W. 'eHeTnka [TekcT] /B..Hukonbcknia. - M.:Akagemus, 2010. - 248 c.

CaszaHos, A.A. l'eHeTuka [OnekTpoHHbIl pecypc] / A.A. CazaHos. - CI16.: JITTY um. A.C. MNywknHa,
2011. -264 c. - Pexum poctyna: http://znanium.com/bookread.php?book:=445036

NeHeTnka [TekcT] / pen. B.W. ViBaHos. - M.: AkagemkHura, 2007. - 638 c.

7.2. lononHutenbHasa nuteparypa:

Myxanbckuii B. A. BBeaeHue B reHeTnky: YuebHoe nocobure [OnekTpoHHbIin pecypc] / B.A.
Myxanbckuia. - M.: HALL UH®PA-M, 2014. - 224 c. - Pexum gocTtyna:
http://znanium.com/bookread.php?book=419161

Makcumos I". B. , CoopHuk 3aaay no reHeTuke / [I. B. Makcumos, B. H. BacuneHrko, O. W.
KoHoHeHko 1 ap.] .? Mocksa : Bysosckas kHura, 2010 .7 141, [2] ¢. ; 20 .7 ABT. yka3aHbl Ha
obopote TnT. n. ? Brbnuorp.: c. 142 (15 HasB..) .? ISBN 978-5-9502-0420-3 ((B 061.)) , 300.

7.3. UHTepHeT-pecypcChbl:

6asa 3HaHui no buonormm Yyenoseka - http://humbio.ru/humbio/genetics.htm
Buomonekyna - http://biomolecula.ru/

WHdpaHTa - http://www.infanata.com/

Onwuro - http://olig.ru/

onemMeHTbl py - http://elementy.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncuunnuHbl "l"eHeTrka" npegnonaraet UCNONb30BaHMeE cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanvu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MHTepakTMBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yA06HON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTMeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pYyn0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

MynbTMeouiAHbIA NPOEKTOP C 3KPAHOM, TEPMOCTATbl, BUHOKYNSPHBIE NyMbl, MUKPOCKOMbI.

Mporpamma cocTtasneHa B cootseTcTeum ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 06.03.01 "Bruonorua” n npounito NOAroTOBKN HE NPeayCMOTPEHO .
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