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CTpykTypa U cofep:KaHHe Yy4eOHOM M CHUNINHBI

1. Hean u 3axa4u y4eOHOM JUCHMILTHHbI

Llenv  Oucyunaunvi:  QoOpMUpPOBaHHME 3HAHUH O  3aKOHOMEPHOCTSX
HACJIECTBEHHOCTH W W3MEHYMBOCTU >KMBBIX OpPraHU3MOB Ha OPraHU3MEHHOM
KJIIETOYHOM,  XPOMOCOMHOM,  MOJIEKYJISIPHOM  MOIYJSIHUOHHOM  YPOBHSX
OpraHW3allid ¥ UCIHOJIb30BAaHUE HUX B Pa3HBIX 00JacTSIX MNPaKTHUYECKOU
JEATEIIBHOCTH YEJOBEKA: CEJEKIMU, MEAMIMHE, KIETOYHOM W TE€HOMHOU
WHXEHEPHUH, OMOTEXHOJIOTUH.

3aoauu oucyuniunst «I'€eHETHKA C OCHOBAMU CCICKITAI):

— (opmupoBaHHEe IIETOCTHOM CHCTEMBl 3HAaHMH O TEHaX ©W HX
B3aUMOJICHCTBUSX B KUBBIX OpraHU3Max;

— (opMHpOBaHUE MPEACTABICHHUS 00 OCHOBHBIX MCHOJb3YEMBIX B '€HETHKE
METOJaX TEHETUYECKOTO aHAIN3a;

— obecrnieueHue BBITIOJTHEHUS 71a60paTOPHOTO PaKTHUKyMa,
WUIFOCTPUPYIOLIETO CYIIHOCTh METOJIOB T€HETUUECKOTO aHAJIN3A;

— OCBOCHHME IPAKTUYECKMX HABBIKOB B IOATOTOBKE, OpraHu3aluu
BBITIOJIHEHUS ~ JIAOOpAaTOPHOTO  TPAKTUKyMa,  BKJIOYas  HCIIOJIb30BAaHUE
COBPEMEHHBIX MPUOOPOB U 00OPYJOBaHUS, B TOM YKCII€ HABBIKOB, 3HAYUMBIX IS
Oyy1ieit criennaJIbHOCTH;

— OCBOEHUE HAaBBIKOB TPAaMOTHOIO U PAlMOHAJIBHOIO BBIOJIHEHUS
HKCIIEPUMEHTA; HaBBIKOB pa0OTHI C YUE€OHOM, CIIPAaBOYHOM JTUTEPATYPO;

— O3HAKOMJIEHUE C METOJIaMU PabOThI C 3JEKTPOHHBIMU 0a3aMU 1aHHBIX;

— O3HAKOMJICHHE C MCIOJIb30BAHUEM T€HETUYECKOTO aHAN3a ISl PEIICHUS
OMOXUMHUYECKUX, OUOTEXHOJIOTHYECKUX, MEIUIIMHCKUX U CEIbCKOXO03IMCTBEHHBIX
3aJla4y NPUKIAJIHOTO U (yHAAMEHTAIBHOIO XapaKTepa.

2. Mecro nucuuminabl B crpykrype OOII BO

VYyebnas nucnurmiuHa «['€HEeTMKa C OCHOBAaMHU CEJIEKIIMU» OTHOCHUTCS K
00s3aTeNIbHON YacTH YueOHOTo 1iaHa, uHaeke auciuiuinasl b1.B.04.

ConepxaHvue  IUCHUIUIMHBI ~ SIBJIETCS  JIOTUYECKUM  MPOJOJIKEHHEM
conmepkanusi gucturuinH: OOmass OWONOTHST ¢ OCHOBAMH TEOPUHU DBOJIIOIINH,
BBeneHue B MENarorMyeckyr0 CHEHUAIbHOCTh M CIYXKUT OCHOBOM st
JaJbHEUIIIEr0 OCBOCHMS JucHMIUIMH: Du3nonoruss 4YenoBeka W KUBOTHBIX;
MukpoOuosorust u Jp.

3. IlepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00yYeHMSs N0 JUCHUILIUHE,
COOTHECEHHBIX ¢ MHAMKATOPAMM JOCTHKEHUSI KOMIIETEHIMH

Kox nmo ®I'OC BO NuaukaTop nocTHKEHUS Pe3yabTaTsl 00yueHus 1o
AUCHUILINHE
Oo6menpodeccnoHaIbHbIC
OIIK-8. Cniocoben | OIIK-8.1. Ilpumensier metoas! | 3HarTh: HUCTOPHIO, TEOPHIO,
OCYILECTBIIATh aHaNN3a I1e/1arOrHYeCKOH 3aKOHOMEPHOCTHU u IIPUHILUTIBI
TIE€1aTOTHIECKYIO CHTyaluy, HOCTPOEHHS M (DYHKIMOHUPOBAHHS




ACATCIIBHOCTb Ha
OCHOBE
CIICnaJIbHbIX
HAay4HBbIX 3HAHUM

npodecCuoHATBHON
pedekcu Ha OCHOBE
CIICIUAJIbHBIX HAYYHBIX
3HAHUM.

OIIK-8.2. IIpoexTupyet u
OCYIIECTBIISIET Y4eOHO-
BOCHHUTATEIbHBIN MPOLIECC C
ONOPO HAa 3HAHHUS OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PACTHOT'O Pa3BUTHUS
KOTHUTUBHOW U JINUHOCTHOU
cdep oOyJarommxcs, Hay9HO-
000CHOBaHHBIX
3aKOHOMEPHOCTEM
OpraHu3aIu
00pa3oBaTeNnpHOrO MpoIiecca.

00pa3oBaTeNbHBIX (megaroruyecKux )
CUCTEM, pOJIb U MECTO O0pa3oBaHHUs B
JKU3HU JIAYHOCTH 51 o0111eCTBA;
KyJIbTYPHO-UCTOPHYECKHE, HOPMATUBHO-

IIPaBOBELIC, AKCHOJIOTHUYCCKUC,
9TUYCCKUC, MG,I[I/IKO—6I/IOJ'IOFI/I‘IGCKI/IC,
SPTrOHOMHYCCKUC, IICUXOJIOTHYCCKHUEC

OCHOBBI  (BKJIOYasi  3aKOHOMEPHOCTH,
3aKOHBI, NPUHLUIBI) I€JAarOrMuecKoi

JIeSITeJIbHOCTH; KJIaCCHYECKHE n
WHHOBAIMOHHBIE IeJarornyecKmue
KOHLIEIIIHN n TEOPHH; TEOPUH
COIMAIN3alUs JIMYHOCTH, WHJIUKATOPBI
WHIUBUIYaIbHBIX 0COOEHHOCTEH

TPAeKTOPUN KU3HU, HUX BO3MOYKHBIC
JIeBHALlUM, a TakKXe OCHOBBl  HX

TICUXOIMATHOCTHKY; OCHOBBI
TICUXOIUJIAKTHKH, MOJIMKYJIbTYPHOTO
o0Opa3oBaHus, 3aKOHOMEPHOCTEH

MOBEJICHUS B COLUAJIBHBIX CETSIX; 3aKOHbI
pPa3sBUTHUS  JIMYHOCTH M  IPOSBICHUSA
JIMYHOCTHBIX CBOWCTB, MCUXOJOTHYECKUE
3aKOHbl NEPUOAM3ALMM U  KPU3HCOB
pa3BUTHSL.

YMeTh: OCYHIeCTBIATHh TEIarorndeckoe
[eNenoiaraHie W pemarbh  3aJadu
npoQeCCHOHAIBHON nearoru4ecKoi
JESTEIbHOCTH HAa OCHOBE CHEIHaIbHBIX
HAay4YHBIX 3HaHI/II\/JI; OLICHUBATH
pE3yJIbTaTUBHOCTD COOCTBEHHOM
HeHaFOFquCKOﬁ ACATCIIBHOCTH.

Brnaners: anropuTMaMu U TEXHOJIOTUSIMU
OCYIIIECTBIICHHS npodeccruoHaIbHON
HeHaFOFquCKOﬁ JACATCIIBHOCTHU Ha
OCHOBC CIICOHUAJIBbHBIX HAYYHBIX 3HaHI/H71;
npUeMaMH TIeJarOrHYecKoil pedIIeKCHH;
HaBBIKAMH Pa3BUTUS y OOy4YaromIuXcs

IM03HABaTEIILHOM aKTHUBHOCTH,
CaMOCTOSTEIIBHOCTH, WHHIIATHBBI,
TBOPUYECKUX CIOCOOHOCTEH,

(dbopMHpOBaHUS TPAXKAAHCKON MO3ULIUH,
CIOCOOHOCTM K TpyAy M OJKU3HU B
YCIOBHSX COBPEMEHHOTO MUpa,
dbopmupoBaHus y o0yyaromuxcs
KyJbTYphl 37J0POBOTO U 0€30MacHOro
o0pas3a XKU3HH.

ITpodeccuonaibHbIC

[IK-1. Ciocoben
HCTIOJIB30BATh

[IK-1.1. OcymectBiser
pas3IUYHbIC BUJbI

3HATL: MEXaHU3MBI U MCTOAUWKH ITOMCKAQ,
aHanW3a W CHHTe3a HH(POpPMAINH,




TEOpPETUYECKHE U
MIPAKTUIECKHE
3HAHUS IS
MIOCTAaHOBKH U
peleHus
HCCJIEIOBATEIBCKUX
3aj1a4 B
MpEIMETHOU
obnactu (B
COOTBETCTBHUHU C
npoduiieM u
YpOBHEM
o0y4deHus) U B
obnactu
00paszoBaHMs

MPAKTUYECKOU NESATENBHOCTH,
oOecreunBaroIe
CaMOCTOSITEIIbHOE
prUoOpeTeHNe yYaluMucs
3HaHUH, YMEHHUU U HaBBIKOB B
COOTBETCTBHUH CO CHEIUPHUKOI
paznenoB OMOJIOTUH.

[IK-1.2. [Ipumenser
COBPEMEHHBIC
9KCIIEPUMEHTAIbHBIE METO/IbI
paboThI ¢ OMOTOTHYECKUMHU
00BEKTaMU B TIOJIEBBIX U
71a00paTOPHBIX YCIOBUSX.
[TK-1.3. TIpumensieT 6a30BbIC
MTOHATHSI 00 0COOEHHOCTSAX
CTPOCHHUS U
(U3HOTOTHIECKHIX
MexaHu3Max paboThl
Pa3IMYHBIX CUCTEM U OPTaHOB
YKUBBIX OPTAaHU3MOB U UX POJIb
B IPUPOJIE U XO3SAUCTBEHHOU
NEeSATEIbHOCTH YeTIOBEKA.
[1K-1.4. [IpumeHseT HaBbIKK
MIPOBEACHUS XUMHUYECKOTO
SKCIEPUMEHTA, OCHOBHBIE
CUHTETUYECKUE U
AHAITUTUYECKHE METO/IbI
TIOJTyYEHUs U UCCIICTOBAHUS
XUMHUYECKHUX BEIECTB U
peaKuuid.

[IK-1.5. Vcnons3yer
COBPEMEHHYIO ammnaparypy u
o0opyaoBaHue AJis
BBITIOJTHEHUS] HAYYHO-
HCCIEA0BATENIbCKUX U
1a00paTOPHBIX XUMHYECKUX
pabor.

[IK-1.6. IIpumeHnsieT 3HaHUA O
(U3HYECKUX U XUMHUYECKHUX
CBOIMCTBAaxX MaTepHaJoB ¢
1eNbo 6e30macHon
MMOCTAaHOBKH XUMHUUYECKOTO
JKCIEpUMEHTA.

BKJIFOYAKOIIIHNC CHCTCMHBIﬁ moaxoa B
obmactu 00pa3oBaHMsl. 3HATH METOIMKH
IIOCTAaHOBKM 1I[€IM M CIOCOOBI €€
JOCTH)KEHUS, HAYYHOE IPEACTaBICHUE O
pe3yabTarax 00paboTku HHPOPMALIKH.

YMers: aHaJIU3UpPOBATh 3ajauy,
BBLIEJIATE €€ 0a30Bble COCTaBIISIOILUE,
OCYILECTBIATh JIEKOMIIO3ULIUIO 3aJa4H.

YMeTb  HaxoAMTh W KPUTHYECKH
aHAIM3UPOBATh uH(POPMAITHIO,
HEOOXOIUMYIO ISt pelieHHs

[IOCTaBJIEHHOW 3ajmaun. PaccmarpuBaTh
BO3MOYKHBIE BapUaHThI PEIICHUs 3aauH,
OLICHMBAsI JIOCTOMHCTBA U HEJTOCTATKH.

Biagers:  mMeTOomaMM  yCTaHOBIICHUS
MPUIUHHO-CIICACTBCHHBIX CBsI3EH n
olpeeneHus Haubosee 3HaYUMBbIX Cpein

HUX. Mexann3mamu MOMCKa
uHpopManuy, B  TOM  4YUCIE C
MIPUMEHEHUEM COBPEMEHHBIX
MH(pOpPMaAITMOHHBIX n

KOMMYHHKAIIUOHHBIX TEXHOJIOTHH.




4. CTpyKTypa H coaepkaHue Y4eOHOH TUCHMTLIUHBI

4.1. O0beM y4yeOHOM IMCHMILIMHBI M BUAbI Y4eOHO0il padoThl

O0bem yacoB / 3a4. ejl.

Bua yueOHoii paGoThI Ounasn 3aouynasn
¢popma ¢popma
OO0wmas yueOHasi Harpy3ka 72 72
(2 3a4. exn.) (2 3au. en.)
Oo0s3aTeIbHAN ayAUTOPHAS y4eOHas 24 8

HArpy3kKa (Bcero 4acos),
B TOM YHCJIe:

Jlexnun 12 4

CeMuHapCKHE 3aHSATHS - -

HpaKTI/I‘-ICCKHe 3aHATHA - -

JlabopaTopHbIe pabOThI 12 4

KoHTpoJibHbIe paboThl - -

KypcoBas pabota / KypcOBOM MPOEKT - -

Hpyrue ¢popmbl oOpraHu3aluyd y4eOHOro - -

nporiecca
KounrpoJub 4 4
CamocrosiTesibHas pa0doTa CTyJAeHTa (BCero 44 60
4acoB)

dopma aTTecTanus 3auer 3auer

4.2. Conep:xaHue pa3aejioB y4eOHOM IMCHUNIMHBI

Tema 1. O01He M0/10:KeHHs: IPEAMET U HCTOPHUS PA3BUTHS IeHETHUKH

[ToHsTMST O HACIEACTBEHHOCTM W  HU3MEHUMBOCTH. JIMCKpETHBIM U
MPEPHIBUCTBIA  XapaKTep  HACIEACTBEHHOCTHM. MeECTO  TE€HETHMKH  Cpeau
Owonornuecknx Hayk. KpaTkas HCTOpUS  pa3BUTHUS  TPEJACTABICHUH O
HACJICJACTBEHHOCTH MW HM3MCHYMBOCTH. 3HadeHue pador I. Mengens mis
dbopMUpOBaHKSI METOIOJIOTUU TEHETUKU. POJIb OTEUECTBEHHBIX YUEHBIX B PA3BUTHHU
IeHETUKU u CEJICKIIMU. MeTtonanl TCHETHUKU: THOPHI0JIOTMYCCKUH,
[IUTOTEHETHYCCKU, OMOXMMHYECKHIA W  MOJIEKYJSIPHBIM, MaTeMaTHUYCCKHIA,
MOMYJIALIMOHHBIN, OHTOT€HETUYECKUW, MYTAllMOHHBINA. 3aJaud W MEPCHEKTUBbI
reHeTukd. CBsI3b TEHETHKW C JAPYTMMU OWOJIOTMYECKMMH HAayKaMH. 3HAYCHHE
TCeHETUKU JJI PEIICHUs 3aJad CeJEKIIMH, MEAUIMHBI, OMOTEXHOJIOTUH, OXpPaHbl
MPUPOJIBL.

Tema 2. Ki1eTouHbI€e MEXaHU3MbI HACJIE€ACTBEHHOCTH

CtpoeHne KIETKM W poOJb €€ OTICIbHBIX OJJIEMEHTOB B Iepeaaye
HACJICJICTBEHHBIX 3a7aTKOB. Mopdosoruss U BHYTpPEHHEE CTPOCHHE XPOMOCOM.
Kapuotun rpuboB, pacTeHuii U )KUBOTHBIX. JleJIeHre COMAaTUYECKUX KIIETOK (CTauu

MUTO3a). AMHUTO3, SHIOMUTO3. JleIeHre MOoJoBbIX KIIeTOK (Meio3). Ctaauu Meio3sa.
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Pa3BuTHe >KeHCKOW MOJIOBOM KIETKM (ooreHes), crepmaroreHe3. HeperyispHbie
THUIIBI TTOJIOBOTO PA3MHOKECHUSL.

Tema 3. MoHornOpuaHbIie M NOJUTHOPHUIHBbIE CKPeLIMBAHUS

['uOpunonoruyeckuii METOJX U3y4CHUA HACJICACTBEHHOCTH.
HacnenctBeHHOCTP W ee  MarepuanbHble Hocurenu. Lluronmormueckume wu
OMOXMMHYECKHE OCHOBBI HACJIEJCTBEHHOCTH. B3aumoneicTBue amienbHbIX U
HeaulenbHbIX reHoB. I'eHorurn. @enortun. Ilepswiii 3akoH I'. Mennensa. Bropou
3aKOH I""Mennens. Henonnoe JTOMUHUPOBAaHUE. KonmomunupoBanue.
AHanu3upyoiiee, BO3BpATHOE W PEUUIIPOKHbIE CKpemuBaHus. luruOpunHoe u
OJIMTUOpHUIHOE cKperuBanus. Tpetuit 3akon [.Menerns.

3aKOHOMEPHOCTH HACJEIOBaHUS TMPU MOHOTHOPHUIHOM CKpEIIMBAaHUM,
otkpbIThie ['.Mennenem. IlpencraBienus I'.Menzaens O AUCKPETHOM XapakTepe
HacyencTBeHHOCTH ((pakTopuanbHas runore3a). [IpeacraBnenus 00 auiensx U ux
B3aUMOJICVICTBUU: TIOJIHOE M HEMOJHOE JIOMHHHPOBAaHWE, KOJOMHHUPOBAHUE.
OTHOCHUTENIbHBIA ~ XapakTep JAOMHUHHpPOBaHUS. Bo3MOXHbIE OHOXMMUYECKHE
MEXaHU3Mbl JOMUHUPOBAHMSA. ['OMO3BUTOTHOCTP W TE€TEPO3UTOTHOCTh. 3aKOH
"qUCTOTBI TraMeT" MW €ro LUTOJIOTMYECKHMM MEXaHU3M. 3aKOHOMEPHOCTHU
HACJICJIOBAHUS TIPU JU- U MOJUTHOPUIHBIX CKPEIIMBAHUSIX. 3aKOH HE3aBUCHUMOIO
HACJICIOBAHUSI TIPU3HAKOB M €r0 LUTOJOTHYECKAN MexaHu3M. CTaTHCTUYECKHI
XapakTep pacUICIUICHUM. YCJIOBHUSA, NPU KOTOPBIX BBIIOIHSAIOTCS MEHJEIEBCKHE
KOJINYECTBEHHBIE 3aKOHOMEPHOCTH paciueruieHus. [lieioTponHoe 1eicTBre reHa u
BO3MOXHBIE OTKJIOHEHUs OT pAaCIICIUICHMs, CBA3aHHbIE C OJTUM. l3MmeHeHue
IIPOSIBJICHHUS NPU3HAKA B 3aBUCMMOCTH OT BHEIIHEN U BHYTPEHHEU cpenpl. [lonsaTue
00 JKCIPECCUBHOCTU M TEHETPAHTHOCTH TreHa. OTKIOHEHUS OT MEHJENEBCKUX
pacuIeTUIeHU TpU  B3aUMOJEHCTBUM T€HOB. (OCHOBHBIE THUIIbI HEAJUIEIbHBIX
B3aMMO/ICHCTBHI: HOBOOOPa30BaHUE, KOMILJIEMEHTAPHOCTb, IUCTA3, KPUIITOMEPHSI,
nonuMepusa. buoxummyeckrue OCHOBbI HEALIETbHBIX B3AUMOEHCTBUM.

Tema 4. Onpenesienune noJa. Hacienosanue npu3HaKoB, CLHEIVICHHBIX €
10JIOM

[TomoBbIE XPOMOCOMBI, TOMO- M TE€TEPOTAMETHBIN TOJI, TUIBI XPOMOCOMHOIO
onpeneneHus noja. HacienoBanne nMpu3HaKkoB, CHEIIEHHBIX € MOJIOM. Pe3ynbrarsl
PELMIPOKHBIX CKpeluBaHuidi. HacnegoBaHue NpPU3HAKOB NIPU  HEPACXOKIACHUU
MOJIOBBIX XPOMOCOM (NIEPBUYHOE M BTOPUYHOE HEPACXOKIEHHE X-XPOMOCOM Y
npo3zodunsl). HacnemoBanwe B JUHUSX JAPO30(HIBI CO  CICTUICHHBIMM — X-
xpomocomamu (nmuHMsS "nBoiHas yellow"). Tomangpuueckoe HaciemOBaHHE.
Hcnonp30BaHne 3aKOHOMEPHOCTEM HACIEIOBAHUS IPU3HAKOB, CLEIUICHHBIX C
M0JIOM, B pa3paboTKe XpOMOCOMHOM TEOPHH HACJIECTBEHHOCTH.

Tema 5. CuenJieHHOe HacJieI0BaHNe IPU3HAKOB U KPOCCHHIOBEP

OTKpBITHE SBICHUS CIICTNICHHOTO HACJIEIOBAHUS IPU3HAKOB. 3HAYCHHUE PabOT
mkoiabl T.I.Moprasa B WH3y4eHUH CLEIUICHHOIO HACJIEIOBAHUS IIPU3HAKOB.
OcoOeHHOCTH HAacle[JOBaHUsI TpH cUeluieHud TeHoB. llomHoe u  HemonHoe
cueruieHue reHoB. KpoccrHroBep m ero HUTOJI0rMYECKuii MexaHu3M. Ponb xuasm B
Kpoccunrosepe. L{utonornyeckue nokazarenbcTBa (U3MUECKOro 0OMEHa XpOMOCOM
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npu kpoccuHrorepe y apozodwibl (ombit K.IllTepra) u  kykypy3bl (OmObIT
X.Kpeiitona n b.Mak-KiinHTOK). 3HaueHHE aHaIM3UPYIOLIErO CKPEIIMBAHUS H
TETPaAHOrO0 AaHaJIW3a NPU MU3YYEHUM KpPOCCHUHIoBepa. ['pymmbl coereHus.
MmuosxecTBeHHbIe 00MeHBI. [ToHsATHE 00 HHTEPhEpEHITHH.

JIunelHOE PaCHOJIOKEHUE T'€HOB B XpPOMOCOMAax. ['€HeTMYecKue KapTel U
MPUHIUIIBI UX TOCTPOEHUs y AyKapuoT. OmpeaesieHUe rpynnbl CIEIUICHUS TeHa.
Jlokanm3anusi reHa B rpymme cueruieHusa. OCHOBHBIE TOJIOKEHUS XPOMOCOMHOM
TEOPHUH HACIEICTBEHHOCTH.

Tema 6. BHesizepHoe (LMTOIIA3MATHYECKOE) HACJIEIOBAHUE

3aKOHOMEPHOCTU LUTOIUIA3MAaTUYECKOTO HAcIeAOBaHUA. MeTOIbl N3yUYEHUS:
PELUIIPOKHBIE, BO3BpAaTHbIE M  NOIJOWIAKOIINE  CKpemuBaHus. Kpurepun
[IUTOIJIA3MAaTUYECKOTO, BHESJEPHOrO HacienoBaHus. MatepuHckuid 3¢ ekt
uurToruiasMel. HacrmenoBanue 3aBUTKAa y MOJUIFOCKOB. Ponb  mMTOMIa3Mbl B
OHTOTE€HE3€  JKUBOTHBIX W  pacreHud. [lmactumHas  HACIEACTBEHHOCTD.
HacnenoBanue nectpoiaucTHOCTH y pacteHud. HacnenoBanue ycTOMYMBOCTH K
aHTUOMOTUKAM Yy XJIAaMHUJIOMOHa/bl. MMUTOXOHApUATIbHAS HACJIEICTBEHHOCTb.
HacnenoBanue JAbIxaTeqbHOM HENOCTATOYHOCTH Yy Apoxoked. HMHpeknuoHHas
HacJeACTBeHHOCTh. HaciienoBanue kamnmna-4actuil y uHQy30puii 1 curma-akropa y
npo3odunsl. [Tnazmuasl 6aktepuid. [{uTomnazMaTuyeckass MyKCKasi CTEpUIBHOCTD Y
pacTeHuil. BzaumonelcTBHe SIIEPHBIX U BHESIEPHBIX TE€HOB.

Tema 7. MoJiekyJisipHble 0CHOBBI HACJIEACTBEHHOCTH

Perukanuss kak OCHOBHOM MEXAaHU3M BOCHPOU3BEICHUS T€HETUYECKOU
uHpopmanuu B psaxy nokonenuit. Ocoobennoctu pervmmkanuu JJTHK Jloka3aTenbcTsa
MOJIyKOHCEPBAaTUBHOTO MexaHu3ma perumkainuu (Mesenscon u Cranb, Taiop).
OcHOBHBIE TpaBUjia PEIUIMKALUN: HAYAJIO PETUIMKALMMA B OMPEIEICHHON TOYKE Ha
xpoMmocome (origin), OJHOBPEMEHHAs pEIUIMKAIus OOCuX IIeMel, perTuKaIys
KOpoTkuMH (pparmentamu. I[lonstue o permkoHe. OCOOEHHOCTH pEIUIMKALUN
XpoMocoM 3yKapuoT. CoOObITHS, NPOUCXOAAIIME B PEIIUKAUMOHHOW BHIIKE.
®epMeHThl W O€nKW, YYacTBYIOIIME B MpOIECCe PEIUIMKALWK, Ha MpUMepe
Escherichia coli. Cucrembl pectpukumu u wmonupuxammu JJHK ¢ momornsio
METUJIUPOBaHUS. PeCTpUKIIMOHHBIC SHJIOHYKJI€a3bl U MX MCIOJIb30BaHUE B T€HHOM
uHxeHepuu. IIpobirema CTaOWIBHOCTH TEHETUYECKOTO Marepuana. Tumbl
pernapanuoHHbIX MpoIeccoB. MexaHu3mbl (DOTOPEAKTUBALIMM, SKCIU3UOHHOU U
MOCTPEIUIMKATUBHOW penapauuu. Penapanys HenpaBUiIbHO CIAPEHHBIX OCHOBAHUM.
['eHeTHyecKuit KOHTPOJIb YKA3aHHBIX MpoiieccoB Ha mpumepe E.coli. PexkomOunanms
TEeHETUYECKOTO MaTepuaja: TOMOJIOTUYHAS U AKTOMHYECKasl, CalT-crerudpuieckas,
HeromonruuHas  ("He3akonHas").  [lokazarenmbcTBa  monenu  "pa3pblB -
BOoccoearHeHne" obmelt pekomOuHanuu. MosekymspHas MOJENb TOMOJOTHYHON
pexombunanuu (P.Xommuaeit). MexaHn3M UHTETPAlUN W UCKITIOYCHUS XPOMOCOMBI
¢ara 1. PerukaioHHass U 3KCIM3UOHHAST MOJCIHA TpPaHCHO3UIMU. | eHeTndeckuit
KOHTPOJIb MYTalMOHHOTO Tpouecca. CBA3b MYTaOMJIBHOCTH C  MPOLECCOM
permmkauuu. ['eHpl MyTaTtopsl W aHTUMyTaTopbl. I[IOHATHE O MyTareHHbBIX
WHAYUMOENBHBIX MyTAX pernapanuu. MyTtarenes, ornocpe0BaHHbIN Yepe3 MPOLECcCh
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pexoMOnHaIu. MHOT03TarHOCTh MPOIecca BOSHUKHOBEHUSI MyTal[iil. DKCIIPECCHSI
reHetudeckoil nHpopmaruu. OcHOBHas jorMa MojekyisipHoit 6uonoruu "JIHK -
PHK - O6emok". OOmme mpeacTaBieHuss O TPAHCKPUMNIMKA U TPAHCISIHH.
Mounekynsipaple  MexaHu3Mbl — TpaHckpunuuu. Ctpoenue PHK-nomumepass
Oaktepuii. PHK-momumepaszpr B kietkax 3ykapuor. HWHunumupyromue u
TEPMUHUPYIOIINE CUTHAIBI TpaHCKpUuuu. [locTTpanckpuniionHas MoaupuKaIms
PHK. KbsmupoBanue, nosmanenupoBanue u cmaiicuir MPHK y sykapuor.
Tpancnsmusi. Ctpykrypa pubocoM u ux poib B TpaHcmauuu. Crpoenue TPHK.
B3aumopeiicteue TPHK ¢ amuHokucnoramu. OCHOBHBIE 3Tanbl TPAHCIALMH.
Wuunuamus npouecca: uHunuupytomme koaoubl, TPHK u GenkoBbie (akTophl
OOpa3zoBanue nenTUIHOW CBs3U. benkoBble (akTopbl 3noHTanuu. TepMuHaNuUs
CUHTE3a. TEepMUHHUPYIOUIME KOJOHBL. MOJEKYISIpHBIE MEXaHU3MBl PETYJIALUN
JEHCTBUSA IeHOB. Perymsanus Ha ypoBHE TPaHCKpUIIMHU. [I[pUHIMIIBI HETrAaTUBHOTO U
MO3UTUBHOTO KOHTpOJsi. OnepoHHble cucTteMbl peryisinuu. Teopus @.)Kakoba u
K.Momno. Perynsitiust TpaHCKpUIIIIMK B JJaKTO3HOM omniepoHe E.coli: moHsATus o reHe
pEeryyisaTope M TeHE oOlepaTope, OObEIUHEHHE TMO3UTHUBHOIO W HEraTHBHOIO
MEXaHU3MOB. Perynsuusi TpaHCKpUIIMK C TMOMOIIBIO aTTEHyallud Ha MpUMEpE
TpunropanoBoro onepona E.coli. Ponb MUrpupyrommx reHeTH4ecKuX JIEMEHTOB B
perynsaumyn  AeucTBUsA TeHOB. CIUTaliCMHT KAk NpHUMEp pPEryJsiuud  Ha
NOCTTPAHCKPUIILIMOHHOM ~ ypoBHE.  Perymsauuss Ha  ypoBHE  TpaHCIALHUU:
muckpuMuHaimst MPHK y sykapuor, cuHTe3 pO0COMHBIX O€IKOB y OaKTepHid, poib
pubocom u  ryaHo3uHteTpadochara.  I[locTTpaHCIAMOHHBIE  W3MEHEHUS
NOJIMIIENTUAHBIX 1Henei. [IpuHuunel peryiasuuy JEHCTBUSL T€HOB Y 3YKapHOT.
TpaHCKpUNIIMOHHO  AaKTUBHBIM  XpOMAaTWH. PerynsTtopHas pojb THCTOHOB,
HETMCTOHOBBIX OenkoB U TopMoHOB. MetmmupoBanue JIHK B perynsiiuun nerictus
T€HOB U 3MUICHETUYECKON HACJIEICTBEHHOCTH. Peopranuszaiys reHoma Kak crocoo
peryyisiliuid  J€ACTBUS TEHOB: aMIUIM(UKALMs TE€HOB, TPAHCIO3ULUS T€HOB
MMMYHOIJIOOYJIMHOB Y T€HOB THUIA CIIAPUBAHUS Y APOXIKEH.

Tema 8. ToHkoe cTpoeHue XpoMOCOM U reHoB. OpraHu3anusi reHoMa

@opMUpPOBAaHUE MPU3HAKOB KaK pPe3yJbTaT B3aUMOJICHCTBUS TE€HOTHNA U
dakropoB cpenbl. Hopma peakuuu reHorumna. ModekynspHas opraHu3anusi T'eHa.
JlokazaTenbcTBa TEHETUYECKOM pOJIM  HYKJIEMHOBBIX  KHUCJIOT: OMNBITHI IO
reHeTUYeCKo  TpaHchopmauuu y  OakTepuid, pa3MHOXeHuio (ara T2,
MOJICKYJISIpHOM  ruOpuau3anmu y Bupyca TabayHour wmozamku (BTM).
DOH3UMOJIOTHYECKUI TMOAX0A K M3y4YeHUIO (QyHKIUHM reHa. [IpuHnumn "oauH TeH -
omua (epment" ([x.bumn u 3.Teitrem). DakThl, NPOTHBOpPEYAIINE OSTOMY
npunaimy. COBpeMEHHOE TOHMMAaHWE TMPHUHIMIA "OJWH TeH - oJauH (epMeHT".
KomupoBanue renermdeckoit wH(popMmaimu. OCHOBHBIE CBOMCTBA TE€HETHYECKOTO
koma. JlokazarenbCcTBa TPUIUIETHOCTH KOJA, HENEPEKPHIBAEMOCTH KOJIOHOB,
KOJUIMHEAPHOCTH Kojaa. PacummdpoBka CTPYKTYypbl KOJOHOB (FE€HETHYECKUN
cioBapb). BeIpoxkaeHHOCTh (M30BITOYHOCTH) KOJIa. YHUBEPCAIBHOCTH KOJa.
['enernueckuit crnoBapb MHUTOXOHIpuil. CTpykTypa TeHa y OakTepuodaroB u
MIPOKAPUOTUYECKUX OPraHu3MoOB. MIHTpOH-7K30HHAsI OpraHU3alys T€HOB 3YKAPUOT.
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MonekynsgpHas oOpraHu3alusi XpOMOCOM IIpOo- M 3YKapuoT. KoMIOHEHTHI
xpomatuHa: /IHK, PHK, rucronsl, npyrue Oenku. YpoBHM yIakOBKHA XpOMaTHHA Yy
sykapuor. Ilonstme o Hykieocomax. MonexkyisipHas OpraHusauus TI'eHOMa.
SBnenue mnepekpbiBaHus TeHOB. OmnepoHHas OpraHu3alusl TeHOMa MPOKApUOT.
[Tpo6nema m36sITouHoct JIHK B renome sykapmotr. Kpatkas xapakTtepucTuka
ocHOBHbIX (pakiuii reHomHod JHK »sykapuor: ObicTpo peHaTypupyromue
IIOCJIEIOBATEIbHOCTH, TOBTOPSIOIINECS T'€HbI, YHUKAJIbHBIE IOCIIEI0BATEIBHOCTH.
MoOunbHbIE JIEMEHTHI TEHOMA.

Tema 9. U3MeHYHBOCTH HACJIEICTBEHHOI0 MaTepuaJia

N3menunBocTs IIOHATHS O HACIEACTBEHHOM UM HEHACIEICTBEHHOMU
(Momu(UKAIMOHHON)  M3MEHYMBOCTH.  MoaudukanroHHas  HU3MEHUYHUBOCTb.
JlokazaTenbCcTBa HEHACeyeMoCcTH Moau(ukamoHHbix n3Menenuii (B.Morancen).
Mopdo3zbl.  HMcnonp3oBaHue  CTaTUCTHUECKUX — [IOKazaTejled mpu  aHau3e
MOAU(PUKAIIMOHHOW  W3MEHYMBOCTH  OpraHu3MoB. Krnaccudukanus — TUNOB
HACJIEJCTBEHHON M3MEHUYMBOCTH. KOMOMHATHMBHAs M3MEHUMBOCTb M €€ 3HAYCHHUE.
Mexanu3mbl, oOecneuMBaroOllie H3TOT TUI  U3MEHUYMBOCTU. Bo3MokHOCTH
KOMOWHATUBHOM MW3MEHUMBOCTU UM €€ 3HaueHHWe. [ EHOMHBIE HW3MEHEHUS:
MOJUIUIONINS, TAIUIOWJNs, AaHAYIUIOMAWA. ABTONOJIMIUIOWbBI, MEXAHU3M UX
BO3HUKHOBEHHUS, OCOOCHHOCTH Me€HO03a M XapaKTep HAacleJJOBaHMs IPU3HAKOB.
Amnononuruionasl.  [lomumiougneie  psapl.  AMbuaumionaus Kak Crocoo
BOCCTAHOBJICHUSI IUIOJIOBUTOCTH OTJAJIEHHBIX TuOpuaoB. Pecunre3 BUIOB.
AH3YIUIOUIMS: MOHOCOMUKH, HYJUIMCOMHUKH, TPUCOMHUKH, HX HCIOJIb30BAaHHUE B
F€HETUYECKOM aHaim3e. Ponb  MOMMIUIONAWMM B 3BOJNIOLUMA U CEJIEKIUH.
XpoMmocoMmHBIE TIepecTpoiiku  (abepparuu). BHYTpH- U MEKXpPOMOCOMHBIE
IIEPECTPOMKHU: HEXBATKH, JEJICUUM, IyIUIMKALMM, WHBEPCHUM, TPAHCIOKALIUH,
TPAHCIIO3UIIMM, WX BIUSHUE HA HacleqoBaHue npu3HakoB. (cobeHHOCTH
MpPOTEKaHUsI MeMo3a MNpHU Ppa3IUYHBIX THUMAX MEepecTpoek. Pojib MOOWIIBHBIX
AJIEMEHTOB T€HOMa B BO3HMKHOBEHUHM XPOMOCOMHBIX abepparmii. Knaccudukanus
reHHbIX MyTaimid. [IoHSATHUS O TPSIMBIX M OOpAaTHBIX MYyTaIUsAX, PEBEPCUSX,
CynpeccopHbix MyTanusax. Kiaccudukanuss MyTaHTHBIX —ajuielied 1o  HX
(beHoTUnUYecKoMy NposiBICHUIO (TunoMopdsl, amopdsl, runepMopdsl, HEOMOPQBI,
aHTUMOP(GBI). XapaKTEpUCTUKA MOJIEKYJISIPHOM MPUPO/IbI TEHHBIX MYyTAllMid: 3aMeHa
[ap OCHOBAaHWM, BBINAJCHUME M BCTaBKa Iap OCHOBaHWW. IIpumep MyTareHos,
BBI3BIBAIOININX TOI0OHBIEC HapyIIeHUs (MEXaHW3M JIEHCTBUS aHAJIOTOB OCHOBAHHM,
a30TUCTOM KHUCIIOTBI, AKPUJMHOBBIX KpacuTenei). MyTanuu, BbI3bIBAEMbIC
MUTPUPYIOIIUMHA T€HETUYECKUMHU 3eMeHTaMu. CIIOHTAaHHBIM U WHIYIIUPOBAHHBIN
MyTaluMOHHbIM mponecc. llonstue o wmyrareHax. PaguanuoHHBIM MyTareHes.
3akoHoMepHOCTH "mo3a - addekr". Xumudeckuit MyTareHes. MeTozbl
KOJINYECTBEHHOM OLICHKM 4YacTOThl BO3HMKHOBEHMS MyTauui. MyTareHsl
OKpY>KaloIle Cpeabl U METO/AbI UX TECTUPOBAHUS. 3aKOH TOMOJIOTHYECKHUX PSIAOB B
HACJCACTBEHHOW  mM3MeH4YMBOCTHM  opranu3moB  (H.M.BaBuio). 3nHaueHue
HACJIEACTBEHHON N3MEHYMBOCTH JJIs CEJIEKIIMOHHOTO MTPOLIECCA U HBOJIOLIUU.
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Tema 10. I'eneTuxa npoxkapuoT

['enernueckuit ananu3 y npokapuoT OcoOEHHOCTH T€HETUUYECKOTO aHAIIN3a Y
OakTepuil. Poilb MUKpPOOpPraHM3MOB B MOBBIIIEHUU pa3pellarolledl CrocOOHOCTH
reHeTH4ecKoro aHanusa. OCHOBHBIE CIIOCOOBI OOMEHa reHeTHYeCKoi nHpopMaIueit
y Oaxtepuit. Tpancpopmarms. Ilonsitue o kommereHTHOCTH. OAMHOYHBIE H
nBoiiHbIe TpaHchopMaHThl. Tpancaykuusa. OOpa3oBaHHe TPAHCAYILHPYIOIIUX
yactull. JIuzorenus u cocrosinue npodara. O6mias u cneruduyueckas: TpaHCTyKIHSL.
Konbtoramuss y Oakrepuii. Ponp mnasmunasl F B OpueHTHpOBaHHOM IepeHOce
reHetnyeckoit mapopmarnuu, mrammsl Hfr. KaptupoBanue xpomocomsl Oaktepuii B
eIMHUIaX BpeMeHu. ['eneTnyeckue kapthl 6akTepuil. OCOOEHHOCTH T€HETUYECKOTO
aHanu3a y (aros.

Tema 11. I'eneTuka HHAUBUAYAJIBLHOTO PA3BUTHSA

I'enetnka pasButhss. OHTOreHE3 KaK pealu3alusl  HacJEeICTBEHHO
JETEPMUHUPOBAHHOM  mporpaMmbl  pa3Butus. CTaOWIBHOCTH TE€HOMa W
muddepeHMaibHas  aKTUBHOCTh TE€HOB B XOJE€ OHTOreHesa. llepBuunas
i depeHIMpoBKa LMUTOIUIA3Mbl, JEHCTBUE TE€HOB B pPAaHHEM SMOpPHOIEHE3E.
OcCHOBHbIE »ATambl B Pa3BUTUU KUBOTHBIX: OOpPa30BAHHME IOJIOBBIX KIIETOK
OILUIOJIOTBOPEHUE, CO3/IaHUE MHOTOKJIETOYHOCTH, AU(PQepeHInanns KIETOK,
Mopdorene3. TkaHecnmenuduueckas aKTHBHOCTh TIeHOB. DYHKIMOHAJIbHbIE
U3MEHEHHUS XpOoMOcOM B OHTOoreHese (myddsi, "mammoBble IIEeTKH'"); pOJb
TOPMOHOB, SMOPHOHATILHBIX UHAYKTOPOB B PETYJISILIMUA JIEHCTBUSI T€HOB. DaKTOPHI,
ONPENEIAIOIIME CTAHOBICHUE ITPU3HAKOB B OHTOIEHE3€: IUIEMOTPOIHOE JEHCTBHE
reHa, B3aUMOJICHCTBHE T'€HOB M KJIETOK, JETEpPMHHAIUS, NEPEMEIICHUE KIIETOK U
KJICTOYHBIX TUTACTOB, T€HETUYECKH 3alpOrpaMMUPOBAHHASI THOENb KIETOK. [ eHbI,
KOHTpoJMpytomue Mopdorenes. Myrtanuu, NpuBOASIIME K HAPYIICHUIO Pa3BUTHS
(mm3pynTuBHBIE W TOMeo3ucHbIe). CtabunbHOCTh AU PEPEHIIMPOBAHHOTO
COCTOSIHHSI. DTIUT€HETUUECKAs HACJIEICTBEHHOCTh. KOMITeHCalys 10361 TEHOB.

Tema 12. IlonmyasiuuoHHAsI TeHETHUKA

[Monmymsiumst w1 ee reHeTuyeckas CTpPyKTypa. DakTopbl, ONPEAEISAIOIINEC
BO3HUMKHOBEHUE U pa3BUTHE Nomyssiuu. [lonynsuum opraHu3MoB ¢ epeKPECTHBIM
pPa3MHOKEHHEM M CaMOOIUIOAOTBOpeHMeM. [lomymsimum ©  4YuCThIE  JMHUM.
['eHeTnyeckoe paBHOBECHE B NTAHMUKTUYECKOW MOMYJISIMA U €70 MATEMATUYECKUI
pacuet ¢ noMmoIisio Gopmyiel Xapau-BaitHOepra a1 1ByX U Tpex ajuiesiel reHa.

@akTOpbl TECHETUYECKOM JWHAMUKM nonyysinui. Pome  myTanmoHHOU
m3menunBoct (padorer C.C. YerepukoBa). J[lelictBue otbOopa. DakTops
W30JSIIUK:  TeorpaduuecKre, HSKOJIOTHYECKHe, TEeHEeTUYeCKue (TMOJIUIUIONAUS U
XpPOMOCOMHBIE MyTaru). Poiib M3MEHEHUs YUCICHHOCTH OCOOed B HapyIICHHU
paBHOBECHSI MOMYJIANMK. MUTpaliu U TeHETUYECKask CTPYyKTypa nomyJsiun. perid
reHoB. /luHamMuyeckoe paBHOBECHE MEX/Ty MyTAllMOHHBIM MTPOLIECCOM U OTOOPOM.

Tema 13. I'eHeTn4ecKHe MeXaHU3MBbI IBOJIOIUU

['eHeTHUeCKME NOKA3aTENbCTBA PEATILHOCTH 3BOJIIOLMHU. PONb reHeTnuecKkux
(GakTopoB B JBOJIOLMU. OBOJIOLMOHHOE 3HAYEHHWE TEHHBIX  MYTAallM.
DBOJIIOLIMOHHOE 3HAYEHUE MOIUILUIONIUN U XPOMOCOMHBIX ITEPECTPOEK.
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®opMbI BO3JIEHCTBUS €CTECTBEHHOTO 0TOOpa HA TEHOTHII.

3aayM  TEHOCUCTEMATHKW. 3HAYEHHE TE€HETUKH  MOMyJSuil IS
MEIULMHCKON TeHETHKH, CENEeKIMU pelleHus MpoliaeM coxXpaHeHUs reHo(oHIa U
OHMOJIOrMYECKOr0 Pa3HOOOpasHsl.

Tema 14. I'eHeTH4ecKHe OCHOBBI CeJIEKINH

I'eHeTnka kak TeopeTMyeckass OCHOBa cenekuuu. lIpenmer m  meroxasl
uccaenoBanus. LIeHTpsl MpOUCXOXAEHUS KyJIbTYypHbIX pacrennd no H.HM.
BasuioBy. [lonsitue o mopoje, copte, mramme. [IpuHImMIB mogdopa UCXOIHOTO
MaTepuana Il CKpemuBaHusA. VcTouHMKM u3MeH4YMBOCTH g OTOOpA.
KoMbOunatrBHas u3aMeHYMBOCTb. M cronb3oBaHue UHIYIIMPOBAHHOTO MyTarcHe3a B
CEJICKUIMN PACTEHUM, KUBOTHBIX U MHUKPOOPraHU3MOB. PoJb sKkcnepruMEHTAIBHON
IIOJIMIUIOUVH B IIOBBILLIEHUHN ITPOYKTUBHOCTH PACTCHUM.

Cucrtembl CKpelIMBaHUS B CEJIEKUMU PACTEHUM U KUBOTHBIX. VIHOpHUIUHT.
JIuneitnas cenexkuusi. AytOpuaunr. OtaaneHHas ruOpuausanus. ['erepo3uc u ero
MeXaHHU3MbI. VIcnoap30BaHUE MPOCTHIX U ABOWHBIX THOPUIOB B PACTEHHEBOJCTBE U
YKUBOTHOBOJICTBE.

MeTtonbl oTO0pa. MHIMBHUYyaTbHBIN U MAacCOBbIM 0TOOp. MHIMBUTyalIbHBIMI
0oTOOp Kak ocHOBa ceiekuuu. CuOcenekuus. 3Ha4YeHUE YCJIOBUK BHEUIHEH cpebl
st 3¢ pekTuBHOCTH 0TOOpA.

Ponb HacneacTBEHHOCTH, W3MEHYMBOCTM M OTOOpa B CO3/IaHUU TOPOA
YKUBOTHBIX U COPTOB pacTeHH. OCHOBHBIE TOCTHXKEHHS U MEPCIEKTUBBI CEJICKIINN
pacTeHuH, )KUBOTHBIX U MUKPOOPIaHU3MOB. bHOTEXHOIIOTHS.

Pabotb! oTeuecTBeHHbIX yueHbix: U.B. Muuypuna, I'.JI. Kapnieuenko u ap.

Tema 15. I'eneTnka yesi0BeKka

Oco0eHHOCTH YeoBeKa Kak 00beKTa TeHETUYECKUX HCCiaeloBaHui. MeTo bl
U3Yy4YEeHUs TE€HETUKU YeJI0BeKa: reHEAJIOrMYECKUH, OJIM3HEIIOBBIMH,
[UTOTCHETUUECKUM, OMOXMMHMUYECKUIN, OHTOTEHETUYECKUM,  MOIMYJISIIUOHHBIH.
Hcnonp3oBanre MeTo/1a THOPUAM3AIMN COMAaTUYECKUX KIIETOK JJII T€HETHYECKOIO
KapTUpoBaHus. 3ydeHne CTpyKTypbl B aKTUBHOCTH F€HOMA YE€JIOBEKA C IIOMOUIBIO
METOJ0B MOJIEKYJISIpHOU reHeTUKHU. [Iporpamma «I'enom Uenosekay.

['eHETHKA COMATUYECKUX KIIETOK.

I'erepokapuonsl. IIpumeHeHne MeToja COMAaTUYECKOW THOpUAM3ALNU JIs
U3y4YeHUs TpoueccoB IU(PepeHIUpOBK U AJiI TE€HETUYECKOTO0 KapTUPOBAHUS.
XumepHbie (awodeHHble) KUBOTHBIE. COBMECTUMOCTh M HECOBMECTUMOCTD
TKaHel. ['eneTnka uMMmyHuTeTa. OHKOreHbI, OHKOOENKH. ['eHeTnueckuii KOHTPOJIb
g epeHpoBKy 1os1a. Poib TeHOB Y-XpOMOCOMBI B ONPEACICHUH MYMXCKOTO
II0JIa Yy MJIEKOIMTAMKX. MyTanuu, rnepeonpenessomue 1moj B X01e OHTOIreHe3a.
['opMoHanbHOE IIEpeonpeaeIeHUe noJa.

Tema 16. OCHOBBI reHeTH4YECKO UHKEHEPUU

OCHOBBI TEHETHMYECKOM WHXKEHEPUM. 3aJadyd W METOHOJIOTHS TE€HHOU
WHXEHEpUU. METOoNbl BBIJENEHUS U WCKYCCTBEHHOIO CHMHTEe3a reHoB. [loHsaTHe o
BekTopax. CrnocoObl mnonayueHus: pekoMOMHaHTHbIX Mosiekyn JIHK, wmetoss
KJIOHMpOBaHUs reHoB. bank reHos. [Ipo6iieMa skcnpeccuu reTepoornyHbIX TEHOB.
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BekTopsl 3ykapuoT. J[poxxku Kak OObEKT reHHOM HuHkeHepuu. OCHOBBI T€HHOMU
WHXEHEpUU PACTEHWH W KUBOTHBIX. 3aJadyd KIETOYHON WH)XEeHepuH. | 'eHeTmka
COMAaTUYECKUX KIETOK. I'erepokapmonsl. IIpuMeHeHne Meroma COMAaTHYECKOM
rHOpHUIU3auM U1 U3yUeHHs IporeccoB MupGHEepeHIUPOBKU U I TEHETHYECKOTO
kaptupoBanusi. [lomydenue xumepHbIX (aI0(EHHBIX) KUBOTHBIX. | MOPUAOMBI.

3HaueHHWE TEHETUYCCKOM WHXKEHEPpUHM JUIS pPEIICHHWs 3aJad  OMOTEXHOJIOTHH,
CEJIbCKOTO XO35MCTBA, MEAULIMHBI.
Hcnonb3oBaHWEe  TEHHO-UHXEHEPHBIX  MOAXOAOB  JUIsi  BBIABJICHUSA

HACJICJICTBEHHBIX 3a00jcBaHui. VOeHTH(UKAIMSA MYTaHTHBIX T€HOB B T'CHOME
yenoBeka. ['eHorepanus. Kierounas wumxeHepus. CTBOJOBbIE KJICTKHU M HX
IIPUMCHCHHE.

I'enomuka u mporeomuka. Bo3MOXKHBIE HEOIAronmpHsATHBIC BO3IACHCTBUS
TeHETUYECKH MOAUGUIMPOBaHHBIX opraHu3MoB (I'MO) Ha 310pOBbE ue€lIOBEKa U
OKpYXaroIyl0 cpeay. [ OoCymapcTBEHHOE pETyJIHpOBaHUE TEHHO-MH)XCHEPHOU
nesteabHocTH. broOe3omacHOCTh 1 OMOATHKA.

4.3. JIeKumu.
Ne Ha3Banue TeMbl O0BEéM yacoB
n/n Ounas 3aounasn
¢popma ¢popma
1. Knerounbsle MexaHU3MbI HACJIEACTBEHHOCTHU 2 1
7 Onpenenenue mnoja. HacienoBaHue NPU3HAKOB, 2 -
CIICTNICHHBIX C MOJIOM

3. MoJsieKysipHbIE OCHOBBI HACIEACTBEHHOCTH 2 |

4. M3MEeHYMBOCTH HACIIEICTBEHHOIO MaTepuasia 2 —

5. [TonynsiumoHHast FEHETUKA 2 1

6. I'eHeTHMUECKME OCHOBEI CENCKITMHU 2 1
Hroro: 12 4

44.IlpakTuyeckue / CceMHMHAPCKHE 3aHATHS.
y4eOHBIM TUIAHOM.
4.5. JlabopaTopHble 3aHATHS.

He mnpenycmorpensl

Ne Ha3Banue TeMbl O0bem yacos
n/n Ounas 3aouHasn
¢popma ¢popma

KinetouHbsle MeXaHU3MBI HACIEACTBEHHOCTH. 2 2
(L{umonozuueckue ocHo8bl 6ecnonoco

1 | pasmnoocenus. I'amemocenes y HcuBOmMHbIX,
CnopoeeHes U 2amemozene3 y pacmeHutl U npoyecc
ONJI000OMBOPEHUSL)

) MonorubpuiHbIe U TTOJTUTHOPUTHBIE 2 -
CKpCIIIUBAHUS.
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3 CuerieHHOE Haclae0BaHUE MTPU3HAKOB U 2 -
KpOCCUHTOBEp. ([locmpoenue cenemuyeckux kapm)
4 MouJiekyJIsipHbIE OCHOBBI HACEICTBEHHOCTH 2 2
S5 | [lomynsiuMoHHAsI TEHETUKA 2 -
6 | ['eHeTHuyecKue OCHOBBI CEIEKIINH 2 -
Hroro: 12 4
4.6. CamocrosiTesibHasi pad0Ta CTYIeHTOB
Ne | Hasanme pasgena / Bua camocrositenbHOM O0beM yacos
n/n TeMbI padoThI Ounas | 3aounas
¢popma | dopma
PaGoTa ¢ nmuteparypoii,
OO0111e OJIOKEHHS JIOKIAJL, TIPESCHTAMHA,
| MPEIMET U UCTOPHUSA HOATOTOBKA K 2 3
MPAKTUYECKUM 3aHATHM,
Pa3BUTHUS T€HETUKHU
KOHCHIEKTHPOBAHUE
Marepuasa
Pabota ¢ nutepaTypoi,
JTOKJIaJl, TPE3CHTAIuS,
) KiieTounbie MeXaHU3MBI | TOATOTOBKA K 4 6
HACJIEJICTBEHHOCTH MPAKTUYECKUM 3aHATHUSM,
KOHCTIEKTUPOBaHUE
Marepuasa
PaGoTa ¢ muteparypoii,
Monorubpuiasie 1 JIOKUIA, TIPCSCHTALHA,
3 MOJIUTUOPHUTHBIE HOATOTOBKA K 2 3
CKpeIMBaHN MPAKTUYECKUM 3aHATHUSIM,
KOHCTIEKTUPOBAaHUE
Marepuasa
Pabota ¢ nutepaTtypoi,
Onpenenenue nona. JTOKJIaJl, TPE3CHTAIuS,
4 Hacnenosanue MOATrOTOBKA K 3 4
MIPU3HAKOB, MPAKTUYECKUM 3aHITHUSM,
CUEIJICHHBIX C TI0JIOM KOHCTIEKTUPOBAHUE
Marepuasa
PaGoTa ¢ nmuteparypoii,
CuemieHHoe JTOKJIaJl, TPE3CHTAIHS,
5 | Hacienosanne MOATOTOBKA K ) 3
MIPU3HAKOB U MPAKTUYECKUM 3aHATHUSM,
KPOCCHUHTOBEP KOHCTICKTUPOBaHUE
Marepuasa
6 BuesnepHoe Pabota ¢ nutepaTypoi, ) 3
(uMTOIIA3MAaTHYECKOE) | AOKJIAJI, IPEe3eHTaIus,
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HaCJI€a0BaHHUC

MOJITOTOBKA K
MPAKTHYCCKUM 3aHITHSIM,
KOHCIICKTUPOBaHUE
MaTepuaa

MOJICKyJISIpHBIe OCHOBBI
HaCJICACTBCHHOCTH

PaGoTa ¢ muteparypoii,
JIOKJIaJ1, TIPE3CHTAIINS,
HIOJITOTOBKA K
NPAaKTUYCCKUM 3aHSATHUSM,
KOHCIIEKTUPOBaHUE
MaTepuaa

ToHkoe cTpoeHne
XPOMOCOM U I'€HOB.
Opranuzanusi reHoMa

Pabora c nutepartypoii,
TOKJIaI, Mpe3eHTanus,
MIOJITOTOBKA K
NPAaKTUICCKUM 3aHSATHUSIM,
KOHCIIEKTUPOBaHUE
Marepuaia

N3MeHYnBOCTH
HACJIEICTBEHHOTO
Marepuaia

PaGoTa ¢ nmuteparypoii,
JIOKJIaJ1, IPE3CHTALUS],
MIOArOTOBKA K
IIPAKTUYECKUM 3aHATHUSM,
KOHCIIEKTUPOBAaHUE
Marepuasa

10

['eneTnka npokapuor

Pabota ¢ nuteparypoi,
JIOKJIa/1, Ipe3eHTallNs,
MOJITOTOBKA K
MPAKTHUECKUM 3aHSITHSIM,
KOHCTICKTUPOBaHNE
MaTepuaia

11

I'eneTuka
WHIUBUTYJIBHOTO
pa3BUTHUA

PaGoTa ¢ nmuteparypoii,
JTOKJIa/1, IPE3CHTALINS,
MOATOTOBKA K
MPAKTUYECKUM 3aHSATHUSM,
KOHCIIEKTUPOBAaHUE
MaTepuaia

12

[TonmynanuonHas
IEHETUKA

Pabota ¢ nuteparypoii,
JIOKJIa/1, IPe3eHTalINA,
MOJITOTOBKA K
MPAKTHYECKUM 3aHITHSIM,
KOHCIIEKTUPOBaHUE
MaTepuaia

13

['eneTnueckne
MEXaHNU3MBbI DBOJIIOIINU

Pabora c nuteparypoii,
JOKJIaJI, TIPe3CHTAIIHA,
NOJI'OTOBKA K
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MPAKTHYCCKUM 3aHSITHSIM,
KOHCIICKTUPOBaHUE
MaTepuaa

PaGoTa ¢ muteparypoii,
JOKJIaJ1, IPE3CHTAIIHS,
['eHeTHUYECKUE OCHOBBI | MOJTOTOBKA K

CEJICKITUH NPAKTUICCKUM 3aHSATHUSM,
KOHCIIEKTUPOBaHUE
MaTepHuaa

14

Pabota ¢ nutepaTtypoi,
JOKJIaJl, IPE3CHTALNS,
MOJATOTOBKA K
MIPAKTUYECKUM 3aHATHUSIM,
KOHCITEKTUPOBAHUE
Marepuaia

15 | I'enernka uenoBeka

Pabota ¢ nutepaTypoi,
JTOKJIa/1, IPE3CHTaLINS,
OCHOBBI T€HETHYECKOM | OJITOTOBKA K
WHKCHEPUH MPAKTUYECKUM 3aHSATHUSM,
KOHCIIEKTUPOBaHUE
Marepuaia

16

HUroro: 44 60

4.7. KypcoBbie padoTsl. He npenycMOTpeHbl yueOHBIM MJIAHOM

5. MeToanueckoe odecredyeHue, 00pa3oBare/ibHbIe TEXHOJIOTHU

[IpenosaBaHue NUCHMIUIMHBI BEAETCS C MPUMEHEHHEM CIECIYIOUIMX BHUJIOB
00pa30BaTeNbHBIX TEXHOJIOTU:

1. JlaGopaTopHble 3aHATHS — HUCHOJIb30BAaHUE HATYpalbHBIX OOBEKTOB U
OpPOAYKTOB HX (PUKCalMi, HCIONb30BaHUE MyJbTUMeAna (A7 JOKJIaJ0B C
MPE3EHTAIUSAMH ).

2. AKTUBHBIE U WHTEPAKTUBHbIC (OPMBI MPOBEACHUS 3aHITHI — pazdop
KOHKPETHBIX CUTyalui, ucnois3oBanrne DVD- ¢unbMoB, nouck uHbopMauu u
ceeaeHuid B MHTEpHETEe, MOATOTOBKA MNPE3EHTALMM, COCTABICHUE BUPTYaJIbHBIX
3aHATHM.

3. CamocrosTenbHass paboTra — 00s3aTeIbHOE YCJIOBHE OOy4YEeHUS;
npeanojaraer  MOATOTOBKY K KaXAOMY M3  J1a0OpaTOpHBIX  3aHATHUA
(caMOCTOSITENIbHBIM ~ aHANIM3 JIMTEPATYpPHBIX JAHHBIX, pacyeTbl, MOATOTOBKA
Mpe3eHTalui).

5. PabGotra B KOMaHjle: COBMECTHas paboTa CTYyJIEHTOB B TpyMIe IpHU
BBITIOJITHEHUH JTA0OOPATOPHBIX PadoT.
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6. ®opMBbI KOHTPOJIsI OCBOCHUS Y4eOHOH TUCUMIIIHHBI.

Texymas aTrecTanus CTYJSHTOB MPOU3BOAMUTCS B TUCKPETHHIC BPEMCHHBIC
WHTEpPBaJBl  JIEKTOPOM H  TperojaBaTeleM, BEAyIMIUMH  CEMHHApCKue/
MPAKTUYECKUE 3aHATHUS TI0 TUCIUTIINHE B PA3IMIHBIX opMax:

- _mecmuposanue;

- 8blNOJIHEHUEe 1a00PAmopHbIX pabom,;

- 6bINOJIHEHUE KOHMPOIbHOU pabombil,

- N0O020MOBKA U 3aWUma npe3eHmayuy ¢ 00K1a0om uiu pedpepama (Vcmuo)

- UB20MOGACHUE HATSAOHLIX _NocoOull (mooenel, Mmyasdcell, KOJIeKYUl,
eepbapuil, OUOAKMUYecKko20 Mamepuana,).

[IpoMEKYTOUHBI KOHTPOJIb TIO PE3yJbTaTaM OCBOCHUS TUCIUTLIMHBI
MIPOXOIUT B PopMe ycmHo2o 3auema (omeem Ha YCMHbLU 80NPOC).

HaxkonureanHasa cucremMa oneHuBanug mo 100-0aipH0 mkaJie

YeroipexOan | 100- | BykBennasi mkaJja, coorsercrpyromasi | Cucrema
-JIbHAS 0aJLUIbH 100-6annbHOM mIKAaJIE OLIeHUBAHMS
cucremMa asi 3avyera
OlleHMBAHMS | IIKAJa
IK3aMeHa
OtnuyHo 90-100 | A — OTIMYHO — TEOPETUUECKOE

coJiep KaHue Kypca OCBOEHO MOJTHOCTHIO,
0e3 mpooOeoB; HE0OXOTUMBIC
MPAKTUYECKUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHaIIOM
c(hOpMHPOBAHKI; BCE TIPETYCMOTPCHHBIE
nporpaMmoit o0ydeHus: yueOHbIe 3aJaHus
BBITIOJTHCHBI, KAYECTBO MX BBITIOJIHCHUS
OIICHCHO YHCJIOM 0aJlJIOB, OJIM3KHM K
MaKCUMaJIbHOMY

Xoporio 83-89 | B — oueHb XOPOIIIO — TEOPETUUECKOE
coJiep KaHre Kypca OCBOCHO MOJTHOCTHIO,
0e3 mpooOeoB; HE0OXOAUMBIC
MIPAKTHYECKUE HABBIKU PaObOTHI C
OCBOCHHBIM MaTE€pPUAJIOM B OCHOBHOM
chOpMHPOBaHbI; BCE IPETYCMOTPECHHBIE
porpamMMoii 0Oy4eHus: ydeOHbIe 3ajaHus |  3a4TEHO
BBITIOJTHCHBI, KAYECTBO BBITTOTHCHUS
OOJBIITMHCTBA U3 HUX OIICHCHO YHCIIOM
O0ays10B, OJU3KUM K MAaKCUMAJIbHOMY

Xopoiiio 75-82 | C — X0poI1I0 — TEOPETUYECKOE
CoJiepKaHue Kypca OCBOEHO MOJIHOCTBIO;
HEKOTOPbIE TPAKTUICCKUEC HABBIKH
paboOThI C OCBOSHHBIM MaTEPHUATIOM
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c(opMUPOBaHbBI HEJOCTATOUHO; BCE
pelyCMOTPEHHBIE MPOTPaMMON
oOyueHus: yueOHbIE 3aJaHHsI BHITTOJIHEHBI,
Ka4yeCTBO BBITIOJHEHHS HU OJHOTO U3 HUX
HE OLIEHEHO MUHUMAaJIbHBIM YHCIIOM
OaJIJIOB, HEKOTOPBIE BU/IBI 3aJaHU
BBINOJIHEHBI C OMIMOKaMH

Y nosnerBo-
PUTEITBHO

63-74

D — ynoBieTBOpUTENHHO —
TEOPETUUYECKOE COJICPKAHUE
JUCHUTUIMHBI OCBOEHO YACTUYHO, HO
poOesIbl HE HOCST CYIIECTBEHHOTO
XapakTepa; He0OXOAUMBbIE PAKTUUECKUE
HaBBIKU PaOOTHI C OCBOECHHBIM
MaTepuaioM B OCHOBHOM
chopMUpOBaHbI; OOJIBIIMHCTBO
MPEIYCMOTPEHHBIX MTPOTPAMMOM
o0yueHUs y4eOHBIX 3aJJaHU BBIIIOJTHEHO,
HEKOTOpPBIE U3 BBHIMIOJHEHHBIX 3a/laHUM,
COJIEPIKAT OITHOKH

Y nosnerBo-
PUTEIBHO

50-62

E — nocpeacTBeHHO — TeOpEeTUIECKOe
coJiep KaHue Kypca OCBOCHO YaCTUYHO;
HEKOTOPbIE IPAKTUYECKNE HABBIKH
paboThl HE CPOPMUPOBAHBI, MHOTHE
MIPETyCMOTPEHHBIC TTPOTPAMMOM
oOyueHus yuyeOHbIC 3aJaHus

HE BBINIOJHEHBI JIM0O Ka4eCTBO
BBITIOJTHCHUSI HEKOTOPBIX U3 HUX OIICHEHO
YHCJIOM 0aJlJIOB, OJIM3KHM K
MHUHHAMAJIBHOMY

Heynosnerso
-pUTEIBHO

21-49

FX — Hey10BIETBOPUTENBHO —
TEOPETUUYECKOE CO/IepKaHUE Kypca
OCBOEHO YaCTHYHO; HEOOXOUMbBIE
MPAKTUYECKUE HABBIKH PAOOTHI

He chopMHUPOBAHBI; OOIBITUHCTBO
MIPETYCMOTPEHHBIX TPOTPAMMON
oOyueHus yueOHBIX 3aaHul

HE BBINOJHEHO JTM00 Ka4eCTBO

WX BBIMOJTHEHUS OIICHECHO YUCIIOM
O0ayoB, OJTM3KUM K MUHUMAJIBHOMY; TIPH
JOTIOJTHUTEIFHOM CaMOCTOSTEIIHHON
paboTe HajJ MaTEepHaIOM Kypca
BO3MOYKHO TIOBBIIIICHUE KaYeCTBa
BBITIOJIHCHUSI YICOHBIX 3aJaHUI

He 3aureno
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Heynosnerso 0-20 | F — HeynoBIEeTBOPUTEIBHO —

-pUTEIIBHO TEOPETUYECKOE COJIep)KaHue Kypca

HE OCBOCHO; HEOOXOINMBIC
MIPaKTHYECKHUE HABBIKA PAOOTHI

He chOPMUPOBAHBI; BCE BHITIOJHECHHBIC
y4eOHbIE 3aJJaHus COIEPKAT TPyObIe
OIITMOKH, TOOJIHHUTEIIbHAS
caMOoCTOsITeIbHAasI paboTa HaJl
MaTepuajioM Kypca He MPUBEACT

K KaKOMY-JTH0O 3HAYNMOMY TTOBBIIIICHUIO
Ka4yeCTBa BHITIOJTHEHUS YUECOHBIX 3aJaHUMN

Bormpock! k 3auery

1. I'eHeTka W ee MECTO B CHUCTEME €CTECTBEHHBIX HayK. [IpemmMer reHeTukw.
OcHoBHBIE 3Tanbl pa3BuTHs. MeToja TeHETHUKH.
2. MounorubpuaHoe ckpemuBanue, 1-piii 3akoH Mengens. OcoOeHHOCTH

METOAMYECKUX TOAXOI0B B 3KcnepumeHTax [. Mengens. Tumbsl amenbHOro
B3aMMOJICHCTBUS T€HOB U UX XapaKTEPUCTHUKA.

3. oif 3akoH Mennens. [Ipasuio "anctotel ramet". [IpoBepka 3aKkoHa METOIOM (-
KBaJpaT. AHaIM3UPYIOIIEEC CKPEIIMBAHUE W €ro 3HAYEHHE IS TE€HETHYECKOIO
aHaJIn3a.

4. OCOOEHHOCTH HACIENOBaHUS NPU3HAKOB MpU AU- U TOJUTHOPUIHOM
CKpemuBaHuu. 3-uit 3akoH Menpensa. Marematrueckue popMyIibl paciierIeHusI.

5. KonomunupoBanue. OCOOEHHOCTH pacIICIUICHHsT TPU3HAKOB. XapakTep
HACJIEIOBAHMsI TPYIII KPOBH Y YEIOBEKA.

6. MHO0>KeCTBEHHBII AJUICTIU3M. [Ipumepsr. ['enernueckas OCHOBA
MHO>KECTBEHHOTO AJUIEIIU3MA.

7. Henonnoe nomuaupoBanue. OcoOEHHOCTH pacIUEIUIEHUS MNPU3HAKOB IPHU
MOHO- U TMTHOPHUTHOM CKPEIIUBAHHH.

8. Tumnbl HeaeNbHOrO B3aMMOACUCTBUS T€HOB U MX 00ILAsi XapaKTePUCTHKA.

9. KoMrmemeHnTapHoe B3aMMOJEWCTBHE TE€HOB M €ro TIE€HETHYECKAas OCHOBA.

XapakTtep pacuierieHus mpru3HakoB. [ [pumepsr.

10.  DOmnwmcraz. Tunsl 3nucTaza. XapakTep paciieryieHus mpu3HakoB. [Ipumepst

11. Tlomumepusi (KyMyJIATUBHAas M HEKYMYJISITHBHas). XapakTep pacilerie Hus
NIPU3HAKOB.

12.  JlelicTBe TE€HOB MOAM(PHUKATOPOB H IUICHOTPOITHOE JCHCTBHE T'EHOB.
[Tpumepsl.

13.  CrpoeHne W THUIIBI XPOMOCOM. DYXPOMAaTHHOBBIE M TE€TEPOXPOMATHHOBBIC
YYaCTKH. [ MTaHTCKHE XpOMOCOMBI, XPOMOCOMBI THIIA JIAMIIOBBIX IIETOK U MEXaHU3M
ux 00pa3oBaHusI.

14.  HyxkneocomHass  oOpraHmszansi XpOMOCOM. YPOBHM  KOMIIAKTHU3ALMH-
JIEKOMITAaKTHU3alMU XPOMAaTHHA U UX OMOJIOTHYECKUN CMBICIL.
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15.  Muwuro3. Mecro muto3a B KieTouHOM uukie. [loBemeHue XpomMocoM Ipu
MUTO3€.

16.  Tunsl MUTO3A.

17. Meiio3 Kak IMTOJOTMYECKass OCHOBA 00pa30BaHUs TMOJIOBBIX KieTOK. Craauu
Meno3a.

18. PacmieryieHue Ha raMeTHYeCKOM YpoBHE. Jloka3aTelbCTBO 3aKOHA 'UMCTOTHI
ramet" C MOMOIIIBIO TETPAJHOTO aHAJIM3A.

19. T'amertHbIil Meli03. MexaHu3M cniepMaroreHe3a u ooreHesa. Pomp meiio—3a u
MUTO3a. MecTo Melo3a B )KM3HEHHOM LIUKJIE )KUBOTHBIX.

20. Cnoposblii Meiio3. OcoOeHHOCTH 00pa30BaHUsl TAMET y BBICIIUX PACTCHUU.
Muxkpocnoporee3 u Mmeracnoporeres. Ponb muro3a u Meio3a B 0o0pa3oBa—HUU
raMeT y paCTeHHU.

21. T'eHernyeckas OCHOBA HECOBMECTUMOCTH Y PACTCHH.

22.  JIBoitHOE OIUIOAOTBOPEHHE Y PACTEHUI U €r0 OMOJIOTHYECKUI CMBICIT.

23. 3uroTHblii Mei03. Mexanusm oOpa3oBaHusi akpocrop y Neurospora crassa u
Saccharomyces cerevisiae.

24.  HeperyispHble TUIBI TOJIOBOTO Pa3MHOMXEHUS Y PACTEHUN W KMBOTHBIX U UX
MEXaHU3M.

25.  Mexanusm onpeneneHus noia XY, XO, XZ v rariouIHO-TATIIOUTHOTO.

26. banancoBas Teopus ONpeAeaeHUs oja y Ipo30(QUIIbL.

27. IlonoBoil XpOMaTuH.

28. HacnemoBanue Mpr3HAKOB CLETICHHBIX ¢ 1osioM. PaboTer T. Moprana. Kpucc-
KpOCC HacJeI0BaHUE.

29. XapakTep HaclEIOBaHHWs TMPU3HAKOB TP HE PACXOKICHUHM IOJIOBBIX
XPOMOCOM.

30. CuemnieHHOe HacTeIOBaHUE U €ro J0Ka3aTeabcTBO B padotax Y. barcona, P.
ITennera, T. MopraHna.

31. Xpomocomnas teopus T. Moprana. OCHOBHBIE TTOJIOKEHUS.

32. KaprtupoBaHue XpoMOCOM IpH JIBYX(aKTOPHOM CKpEIIMBAHUU B ONBITaX A.
CrepreBaHra.

33. IlpuHUMIIBI KapTUPOBaHHUS XPOMOCOM MpU TPeX(PaAKTOPHOM CKpEIIMBAHUU.
[IpaBuno agautuBHOCTU. MIHTEpdepentus.

34. IluTosormyeckoe JI0Ka3areiabCTBO KpoccuHroepa X. Kpeiton. u  b.
MaxKnunTok Ha kykypy3e u K.IlItepHa Ha ntpo3odure.

35. KpoccuHroBep Ha CTaauyd 4YeThIpEX XPOMAaTHI M €ro IUTOJIOTMYECKOE
JIOKA3aTeIbCTBO Ha JIpo3oduIe.

36.  Twunbsl kpoccuHroBepa. MUTOTHUECKHI KPOCCUHTOBEP U €T0 10Ka3aTeIbCTBO.
37. HepaBHblii KPOCCUHIOBEP M €T0 JOKA3aTeIbCTBO Ha MpUMEpE JIoKyca Bar.

38.  MonekynsipHas Mozieib kKpoccuHrosepa P. Xomnuaest 1 ee OCHOBHBIE ATAIbI.
39. MonekynspHas MoOJeIb KpPOCCHMHTOBepa MesenbcoHna U Pamaubra, ee
OCHOBHBIE JTallbl.

40. CrnocoObl TeHeTHuecKkoro oomeHa y Oakrepuid. ['eHeTHuecKuil aHanu3 mpu
KOHBIOTAINH.
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41. CrnocoObl TreHeTHuecKkoro oomeHa y Oakrepuid. ['eHeTHuecKuil aHanu3 mnpu
TpaHCPOPMAIHH.

42.  CrocoObl TeHEeTHYecKoro oOMmeHa y Oakrepuid. 'eHeTHuYeckuil aHanu3 mnpu
TPAHCAYKLIWU.

43.  Crpyxkrypa u ¢pyHkius reda. [IpencraBnenns o rede, HauuHas ¢ T. Moprana, u
koHyvast C.benzepom. Kpusuc Teopun resa.

44.  NoxazarenbctBo JIk. bummom u E. TatrymoM koHueniuu "oIuWH TeH - OJHMH
dbepmeHT".

45.  PexomOuHanmoHHbIN aHanu3 reHa B onbiTax C. bensepa Ha ¢are T4.

46. Iuc-TpaHc TecT U ero ucnonb3oBanue B onbiTax C. bensepa.

47.  JlokazarenbcTBO renerndeckor poau JJHK n PHK.

48. Mexanusm perkanuu JJHK. @epmMeHTHI peruTMKaiuu.

49.  OcoOeHHOCTH peIIMKAlUU Pa3InYHbIX TEHOMOB Y IPO- U DYKapHOT.

50. Xapakrtepuctuka noBpexaenuid  JIHK, pemapupyembix — cucremMamu
penapanuum.

51. OOwmas xapakrepuctrka cuctem penapaunu JHK y npo- u skyapuotrueckux
OpPraHu3MOB.

52. MexaHu3M 3KCUM3MOHHON penapanuu noBpexaenuii JJHK.

53. Mexanu3m nocrperukaTuBHoM penapanun Y @-nospexaennii JJHK.

54.  CucreMa pecTpUKIUU-MOIU(PHUKAIIMH U €€ OMOJIOTMYECKOE 3HAUECHUE.

55. Tpanckpunuus. CoCTaBisOIINE HIEMEHTBI, UX CTPYKTYypa U (PyHKLIHUS.

56.  Dranbl TPAaHCKPHIILIHH.

57.  Tpancusuus. COCTaBISIOMIME FIEMEHTBI, X CTPYKTYpa U (PyHKIHSL.

58.  DTanbl TpaHCISIUH.

59. T'eHeTM4ecKuil KOJI M €T0 XapaKTEPUCTHKA.

60. Jloka3aTenbCTBO TPUILIETHOCTU FreHeTUYeCKOro koaa @. Kpukom.

61. PacunmdpoBka renerndeckoro koaa. Onbeitel M. Hupen6epra, ®. Jleaepa, JIx.
Marreu u np.

62. OcoOeHHOCTH CTPOEHUS TEHOB Y IPO- U 3yKaproT. CTpoeHre ONepoOHOB.

63.  Perymnsuus TpaHCKpUILIMK TyTEM MHIYKIMK Ha mpumepe Lac-onepoHa.

64. MexaHu3M penpeccuu U aTTeHyallu Ha nmpumepe padoTsl Trp-onepoHa.

65. KarabonutHas penpeccusi.

66. MexaHU3MBbI PEryJIsLnU SKCIIPECCUN TEHOB Y 3YKapHoT.

67. Mytauuu. Turmbl MyTauii ¥ IPUHIUIIBI KX KJIACCU(PHUKALINU.

68. Meroapl yuera MyTaluii y MUKPOOPIaHU3MOB.

69. Meroasl ydyera myTanuid y apo3odmisl, Meton Memnep-5, Double yellow,
CI1B u Cyrly. Bo3amoxHOCTH METO/TOB.

70.  Meronpl ydueTa MyTallUid y PACTEHHI.

71.  Knaccudukarus reHHbIX MyTaIldH.

72.  CnoHTaHHbIE T€HHbIE MyTallUd U MEXAHU3M UX BOZHUKHOBEHHUS.

73. VHIyuMpoBaHHBIE T€HHbIE MYyTallMM M MEXaHW3M WX BO3HHUKHOBEHUS (IO]
JECUCTBUEM  AHAJIOTOB  OCHOBAaHWM,  AJIKWIUPYIOLIMX  ar€HTOB,  BKJIFOYECHHUS
aKpuau—HOBBIX kpacutenei B JIHK).
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74.  XpomocomHble MyTaluu. Mexann3M Bo3HUKHOBeHUs1. Kiaccudukanmsi.

75.  XpoMmocoMHbIE MyTaluu Tumna jaenernuii. OcoOeHHOCTH TOBEICHUS BO BpeMs
Mer03a. MeTobl BBISIBIICHUS IEJIEUOHHBIX MyTal1H.

76.  XpoMocOMHbIEC MyTalluy TUMa Ayruiukanuid. [loBenenre Bo Bpems Meiiosa.

77.  XpoMmocoMmHbIE MyTanmMu Turna uHBepcuil. [loBeneHue BO Bpems Meno3a U
TeHeTUYeCKUe MocyeAcTBUSl [[puurHBI HU3KOM >KU3HECTIOCOOHOCTH M OTCYTCTBHUS
PEKOMOMHAHTOB.

78.  XpOMOCOMHBIE MyTallud TUIa TpaHcJokanuil. [ToBeneHre Bo BpeMsi Meno3a
[TpruuHBI HU3KOM KU3HECTIOCOOHOCTH U OTCYTCTBHS PEKOMOWHAHTOB.

79. TI'enomublie myTanuu. Knaccudukarysi.

80. ABTOHOJUIUIONINS U AJUIOIOJIUILIOUIN.

81.  Amdbumummonasl. Mexanusm ux oopazoBanus. [Ipumepsl.

82. Tamnowaus u ee UCNIOIB30BAHNUE B OMOTEXHOJIOTMH PACTCHHIA.

83. Amneymnounus. Tumbl aneyriounoB. OcobeHHOCTH Meiio3a Vcnosnb3oBaHUe
aHEYILJIOUJIOB B TEHETUUECKOM aHAJIU3E.

84.  OHTOreHe3 Kak MpOLECC pealin3aliyd HACIEACTBEHHON IIPOrpaMMbl pa3"BUTH
OpraHusma. JTarbl OHTOTEHE3a.

85. MexaHu3Mbl peann3aliy AeUCTBUS TeHOB B ITPOLIECCE OHTOTEHE3a.

86.  OcoOeHHOCTH HACIEIOBAaHHUS HEXPOMOCOMHBIX T€HOB Yy 3YKapHOT. MexaHu3m
HACJICIOBaHUS MPU3HAKOB MO0 MATEPUHCKOW JIMHUM Ha MPUMEPE MECTPOJIUCTOCTU Y
pactenuii. Kputepun HEXpoOMOCOMHOTO HACIIEIOBAHUSI.

87. Tumbl  OUTOIUIA3MATHYECKUX  HACIEACTBEHHBIX  CTPYKTYp W HX

XapaKTepUCTHUKA.
88.  Srnenue LIMC u ero ucrosib30BaHUE B CENEKIIUN PACTCHHUIA.
89. Meroapl W3YyUYECHUs TE€HETUKU YeJI0BeKa (reHeaorn4ecKui,

[IUTOTCHETUYECKUN, OHTOTEHETHYECKUM, OJM3HEIOBBIM, MOMYJISIIIMOHHBIA) M HX
0COOEHHOCTH.

90. Ilpenmer W METOABI MEIUIIMHCKOM TEHETUKHU. THUIBI HACIEICTBEHHBIX
3a00JIeBaHUI YEJIOBEKA U UX XapaKTEePUCTHKA.

91. [TIlomynsuuss W €€ TEeHEeTUYECKas CTPYKTypa. | €HEeTMYeCKOE€ pPaBHOBECHE B
MOMYJISIMUM M €ro MaTeMaTMYeCKUid pacdyeT ¢ MOoMOoIblo GopMynbl  Xapau-
BaiinOepra.

92.  ®akTopbl, HAPYIIAIOIIME PABHOBECUE T€HOB B MOITYJIALNSAX.

93. Cenekuus kak Hayka. [IpenMeT 1 METOIbI HCCIIEI0BAHUS.

94. Tenernyeckass MHXEHEPHs OaKTEpUi, )KUBOTHBIX U pacTeHui. MeToaudeckue
MOAXOBI.

95. TeHernueckass WHXXEHEpUs pacTeHUN. ['eHeTHyYecKHe IMOIAXOJbl CO3/IaHUs
TPAHCT€HHBIX PACTECHUMN PACTEHUMU.

96. T'enernueckass WHKEHEPHUSl >KUBOTHBIX. ['€HeTHMUYECKHE MOIXOJbl CO3IAHUS
TPaHCTEHHBIX )KUBOTHBIX.

97. Hcnonb3oBaHME  TEHHO-UH)KEHEPHBIX  MOJIXOIOB Il  BBISIBJIICHUS
HACJIC/ICTBEHHBIX 3a0osyieBaHui. MueHTudukauss MyTaHTHBIX TE€HOB B TI'E€HOME
YeJIOBEKA.
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98. I'eHOMMKa U €€ UCIIOJIb30BAaHUE B Hay4HBIX W ITPUKIAJHBIX TECJIAX.

7. YueOHO-MeTOoAn4eCcKOe " NMPOrpaMMHO-UH(POPMALIMOHHOE
o0ecneyeHre TUCHUIIMHBI

a) OCHOBHAs JTUTEpaTypa:

1. Nure-Beuromo, C.I'. I'eHeTnka ¢ OCHOBaMM CEJCKIUMU: YUYEOHHWK ISt
CTYJICHTOB BY30B / 2-¢ u3aanue, nepepad. u jon. — CI16.: U3a-8o H-JI, 2010. — 720 c.

2. Knar V., Kamunrc M. OcHoBsl renetuku. — M.: TexHocdepa, 2007. — 894 c.

3. Antana, ®. CoBpeMenHas resetuka : B 3 1. / @. Adana, [[x. Kaiirep. — M. :
Mup, 1987. - 998 c.

4. T'umoBa D3.M. Metoauueckue ykazaHusl K JIAOOPATOPHBIM 3aHSITHUSM I10
nutoreHeTrke. — Hampumk: Ka6.-bank. yH.-T, 2003. - 26 c.

5. MamxkoBa, M.B. Ilpaktukym 1o reHeruke: ydeOHoe mnocobue / .B.
Marmikoga. — Yensaounck: U3narensckuit nentp FOYpl'Y, 2021. — 148 c.

6. Lneik-Kepaep O.B. OcHOBBI T€HETMYECKOW WKEHEPUH: JIaDOPATOPHBIMA
npakTukyM. Mkesck: M3narenscTBo «Y IMypTCKUi yHUBEpCUTET», 2012. — 56 c.

0) ONOTHUTEIbHAS TIUTEepaTypa:

1. AntyxoB FO.I1. I'eneTnyeckre BOpoCH B MONYJSLMIX: Yued. mocooue. —
M.: UKI] «Akanemkuaura», 2003. — 431 c.

2. T'eneruxa: yuyeOHuk nis By3oB/ moj pea. B.M. MBanmoBa. — M.:
Axanemknura, 2006. — 638 c.

3. Kumynes N.®. Obmas u MOJeKyJsipHas reHeTuka. — Y4ebHoe mocodue
JU1s1 BY30B. 4-¢ nznpanue. — Hoocubupcek: n3a-so HI'Y, 2007. — 470 c.

4. Kopoukun JI.V. buonoruss mHAMBUIYaTbHOTO Pa3BUTHS (T€HETUYECKUNA
acriekT): Yueonuk. — M.: uzn-so MI'Y, 2002. — 264 c.

5. JlyroBa JI.LA. u ap. ['enetuka pa3ButHs pacTeHui: sl OMOJOTHUECKUX
CIEIUAIBHOCTEW YHUBEPCUTETOB 2-¢ u3J. nepepad. u jgom. // JILA. Jlyrosa, T.A.
Exona, I.E. JlongyeBa, M.A. Ocumnosa / noxg pen. C.I'. Uare-Beuromosa. — CII0.:
u3a-so H-JI, 2010. — 432 c.

6. ®orens @., Morynscku A. — ['eHeruka yenoseka: B 3 1. — M., 1989.

7. Camurymnuna H.C. Ilpaktukym mno reneruke:Yue6Hoe nocobue. /H.C.
Camurymnuna, U.b. Kupuna — Muuypunck: M3n-so Muul'AY, 2007. — 211 c.

8. 3amaun 1Mo coBpeMeHHOU reHeruke: YueO. mocooue / Ilom pen M. M.
AcnansHa. — M.: K1Y, 2005. — 224 c.

['eneTnueckuii macrnopr — OCHOBA WHIMBUAYAJIBHOW W TPEIUKTUBHOMU
menuumnbl / [Tox pen. B. C. bapanosa. — CII6.: U3a-so H-JI, 2009. — 528 c.

I'yrrman, b. I'enetuka / bapton I'yrtman, Dutonu ['puddurc [u ap.]. —
I[Tep. ¢ anrn. O. [lepdunseBa. — M. :@aup-nipecc, 2004. — 448 c.

B) MHTEPHET-PECYPCHI:
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1. Cankr-IlerepOyprckuit ToCy1apCTBEHHBIM YHHUBEPCUTET, OMOJIOTUYECKUI
dakynsTeT [DnexTponnsiii pecypc] URL: http://www.bio.pu.ru/index.php

2. MOCKOBCKOM TOCyNapCTBEHHBbIM yHuBepcuTeT MM. M.B. JlomoHOCOBa,
dakynpTeT 6nonoruu [Inextpornsiid pecypc] URL: http://www.soil.msu.ru/

3. IlpumeHeHHE MOJIEKYJISIPHBIX METOJOB HCCIECIOBAHUSI B TE€HETHUKE:
Yyebnoe mocobme / JI.LH. Hedbemoma. - M.: HUIL| Undpa-M, 2012. - 104 c.
(Beiciee  oOpaszoBanue: bakamaBpuar). [OnexktponHbiii  pecypc]. URL:
http://znanium.com/catalog.php?bookinfo=302262.

4. Ilyxaneckuii, B.A. BBenenue B reHeTHKy: ydeOHoe mocobue / B.A.
[Tyxanbckuit. — Mocksa: HULL Uudpa-M, 2014. — 224 c. [DnexkTpoHHBIN pecypc].
URL: http://znanium.com/bookread.php?book=419161.

5. CazanoB, A.A. OcHoBbl TeHeTnkn / A.A. Ca3zanoB. — Cankr-IlerepOypr:
JI'Y wmm. A. C. Ilymkuna, 2012. — 240 c. [Dnekrtponnsiii pecypc]. URL:
http://znanium.com/bookread.php?book=445015.

6. buomonekyna [Dnexkrponnsiit pecypc] URL: http://biomolecula.ru

7. Undanta [Dnexrponnsiit pecypc] URL: http://www.infanata.com

8. Onuro [Dnextponnbiit pecypc] URL: http://olig.ru

8. MarepuajbHO-TeXHMYECKOE o0ecnevyeHue TUCIUNIMHBI

OcBoeHue AUCHUIUIMHBI MPEANoiaraeT MCIHOJIb30BAaHUE  CIIETYIOLIErO
MaTepHaTbHO-TEXHUYECKOTO 00eCTIeYEHUSI:

1. Jlexkunonnass wmynpTUMenuiHas ayautopus (165 ayn.) ocHamieHHas
yueOHOM MeOenbio (CTONBI, CTYJbs) U HACTEHHOM JOCKOW, a Takke
MYJIBTUMEIUUHBIM SKPAHOM IS TPAHCIISIIIUK MPe3eHTAINI 1 BUACO(PUIBMOB.

2. CnenmanusupoBaHHas jiadboparopus (165 aya.) ¢ MOTHBIM KOMIUIEKTOM
7a00paTOPHOTO O0OPYNOBAaHUS W KOMIIBIOTEpPAMHU JUIS KaXKIOTO CTYJIEHTa C
noctyrnoM B MHTEpHET Ha 20 mMOCaI0YHBIX MECT.

3. IlpoBemeHuwe TPYNIOBBIX W  HWHAWBUAYAJIbHBIX  KOHCYJIbTAIIUH,
CaMOCTOSITENIbHOM pal0OThl, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaliuu
OCYILIECTBIISIETCS B ayIUTOPUAX Kadeapbl OMOJOrMU COriacHo rpaduka yueOHOro
npoiiecca.

4. TlomemieHue sl XpaHeHUS W TPOPUIAKTUUECKOTO OOCITYy>KUBaHUS
y4eOHOro O00OpY/I0BaHUS, YKOMILJIEKTOBAaHHOE CHEIUAM3UPOBAHHON MeOebIo
JUIsL XpaHEHUs OO0OpyJOBaHHMS W TEXHHUYECKUMHU CpEACTBAMHU Uil €ro 00-
ciyxuBaHus. (267 ayn.)

3. JlaGopaTopHoe 00OOpyIOBaHWE: OWOJOTHYECKUNA MHKPOCKOII, CBETOBBIC
MUKPOCKOITBI Pa3IUYHBIX MApOK C KOMIUIEKTOM O0OPYIOBAaHUS TSI U3TOTOBJICHHUSI
MUKPOIPENapaToB, MpenapoBaIbHbIe UIJIbl, OMHOKYJIApHAS JIyIa, PY4YHBIC JTYIIb,
yamku [letpu, ckanprnenu, OpUTBbI, TUHIETHI, TPEAMETHBIC U TTIOKPOBHBIC CTEKJIA.

4.  JucuuniuHa  o0ecnieyeHa  KOMIBIOTEPHBIMH  MPE3CHTALUSIMH,
COCTaBJICHHBIMU aBTOPOM, BUICOPUITBMAMH.
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9. JIucT 1OoNMOJIHEeHUH U U3MEeHEeHH I

Ne
n/

Jlara
BHECEHHUs
H3MeHeHus /
JIOTI0JTHEHUS

OcHoBanue

Conep:xanue
u3MeHenus /
JOMOJTHEHUA

Jlnna,
NMOATBEPKAAIONIHE
H3MeHeHue /
JIOTOJIHEHH e

3aBeayromun
kadenpoit
(Damunus,
UHUUUATDL,
NOONUCH)

Hupexrtop /
JIeKaH
(Damunus,
UHUYUATIDL,
NnOONUCH)
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