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Pabowyas mporpaMma cocraBleHa Ha OCHOBaHMM TpeboBanuii PenepalbHOIO
roCyapCTBeHHOTo 00pa30oBaTelbHOIO CTaHJapTa BhICliero obpasoBaHus - GakajaBpuar IO
HarmpaByieHWr0 — moaroroBkd  35.03.07TexHonmormsi  mpoM3BoACTBA M repepaboTKu

CeNIbCKOXO3SMCTBEHHON TPONYKIMK YTBEep>KIeHHOro mpHka3oM MwuHoGpHayku Poccum ot
17.07.2017r. Ne 669

IIporpammy pa3spaboran(u):
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1 6MOTEeXHOJIOTHH, IOKTOp OHUOJL. HayK,
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1 Ilnanupyemspie pe3ybTaThl 00y4eHHS II0 THUCHHIUIHHE (MOYJIIO0),
COOTHeCeHHEIe C pe3yJIbTaTaMH 0CBOEHHUS 00pa30BaTeIbHOI MPOrPaMMEI

Hucnumnunaa b1.0.23 'eHeTrika pacTeHUI U )KUBOTHBIX B COOTBETCTBUU C TPeOOBAHUSIMU
@®I'OC BO namnpasiieHa Ha popMHUPOBaHKE CIIEIYIOIIMX KOMIIeTeHIIUH:

Tabmura 1. CB3b pe3ysibTaToB 00y4eHus C TPUOOpeTaeMbIMU KOMIIETEHITASIMU

Kon 1 HauMeHoBaHue
KOMIICTeHI[UH

Kop u HanmeHoBaHue
WHAWKATOPA TOCTH)KEHUS
KOMIIeTeHITUH

3arTaHUpOBaHHbIe Pe3yJIbTaThl 00y4YeHH s

OIIK-1. Cnocobenr
pewams munoBble 3adaqu
npogeccuoHanbHoll
desmenbHoCcmu Ha ocHoBe
3HAHUll 0CHOBHbBIX 3aKOHOB
Mamemamuueckux,
ecmecmBeHHOHAYUYHbIX U
obuwenpogeccuoHanbHbIX
OucyunIuH c
NpuMeHeHuUem
UHEPOPMAUUOHHO-
KOMMYHUKAUUOHHbIX
mexHoJ02ull

HOIIK - 1.2 Hcnoabsyem
OCHOBHblEe 3aKOHbI
ecmecmBeHHOHAYYHbIX
ducuunauH Ona peweHust
muno6uix 3adau 6 obaacmu
npousBodcméa,
nepepabomku u XpaHeHust
cenbckoxoasticmBeHHoll
npodykuuu

3HaTh:
OCHOBHBIe  3aKOHbl  HaCJeOBaHUA U
3aKOHOMEpHOCTH U3MEHYHUBOCTH IIPU3HAKOB Y
pacTeHU M >KUBOTHBIX, LeJIM U TPUHIUIIBI
reHeTUYeCKOI'0 aHajv3a, MeTO/Ibl U 3HaUYeHue
TeHeTUKY [JI pelleHWs] THUIIOBBIX 3a/a4 B
00JlacTi  TMPOM3BOJICTBA, IepepaboTKu |
XpaHeHUsl CeJIbCKOXO3IUCTBEHHOW IIPOAYK-
L[N,

yMeTh:

HMHTEepIpeTUPOBaTh JaHHble TUOPUI0IOTHYeC-
KOT0, IIUTOTeHEeTUYeCKOro, OMOXUMHUYECKOTO
A TeHeaJlorMYeCKOro aHaIu30B, BBISBIIATh
XapakTep He3aBUCUMOIO0 U CLEeIUIeHHOTO
HaCJle[IOBaHUs IIPU3HAKOB, TUIILI B3aUMO/Ieit-
CTBUSl QJUIEJIbHBIX W HeaJUleJIbHbIX TI'eHOB,
CLielJIeHue FeHOB U KPOCCHUHIOBED,
OIlpelleNiaTh JOCTOBEPHOCTh IPOUCXOXKAEHUS
’KUBOTHBIX C WCIIOJIb30BaHKWEM IPYIIl KPOBH,
IIPUMEHSTh  IIOJIydYeHHble  3HAHUA  IIpU
IIOCTAHOBKe U IS pellleHKs TUIIOBbIX 3a/1a4 B
obyacTy NPOU3BOJICTBA, IlepepaboTKU U Xpa-
HEHUS CeNbCKOX03IMCTBEHHOM ITPOAYKIUU.

BJ1d/1eTh:
reHeTU4eCKHUMH MeTOodaMU IIOBBIIIIEeHU
IMPpOAYKTUBHOCTH, >KM3HECIIOCOOHOCTH 141

YCTOMYUBOCTA PACTEHUM U HKUBOTHBIX K
Oomne3HsIM [IJIsl pellleHWs] TUIIOBBIX 3aJlad B
00JlacTi  TMPOUM3BOJICTBA, IepepaboTKU |
XpaHeHUs CeNbCKOX03MCTBEHHOU
IIPOAYKIIUH.

2. MecTto pucouminHb! (MOyJIs) B CTPYKType 00pa30BaTe/IbHOI IPOrpaMMBbI

Hucrunvaa b1.0.23 ['eHeTriKa pacTeHUM U )KUBOTHBIX OTHOCUTCSI K 00sI3aTeJIbHOM YaCTH.
JlaHHas TUCHUIUIMHA ONKpAeTCsl Ha KypChbl AUCHUIUIMH: «Martematuka», «Mopdoiorus
JKUBOTHBIX», «DOTaHMKa» U $BJISETCSI OCHOBOM ISl TMOCJEeAYIOIIero U3y4eHUs! IUCHUIUIAH:

«IKOJIOTULY,
KUBOTHBIXY,

«buoxumugy,
«PpIb0BOICTBOY,

« CBI/IHOBOHCTBO», « CKOTOBOHCTBO» ; «BI/IOMETpI/Iﬂ» .

«PacrenueBoCcTBOY,
«ITgenoBoncTBOY,

«Pa3B€I[8HI/I€ CeJIbCKOXO3S9MCTBEHHBIX
« OBHEBOHCTBO 14 KO30BOACTBO»,




3. ComeprxaHue TUCHHMILIMHBI (MOTYJIs)

Pacnpesienienve 4acoB 1o TemMaM W BUJIaM 3aHSITHN IIpeJICTAB/IsIeTCS B Tabiuie 2 10

K104 dopme obydeHus (O4Hasi, 3a04Has):

Tabmuma 2.1. Ounas popma

nuHuM.3aKkoH Xapau-Bainbepra

KommuecTtBo yacoB dopmupye-
No Bup CaMocT. Bcero Mble KoMIIe-
/11 Haumenosanme pasnenos u rem He(lj_[H)HH 3aHATHS pabota 10 Teme TEeHIIMH
(JIP) (CP)
1 2 3 4 5 6 7

1. BBoguas jgekmus 2 1 3 OIIK-1

1.1. | IIlpeamet, MeTO/ibl M 3HAYEHHE T'€HEeTUKHU 2 1 3
pacTeHU! U 5KUBOTHBIX

2. IIuTonornyecKkue 0CHOBBI 2 1 3 OIIK-1
HaCJIeICTBEHHOCTH

2.1 | CTpoeHune XpoMOCOM U JieJieHHe KIIeTOK. 2 1 3
KapuoTun u ero BujioBble 0CO6eHHOCTH

3. 3aK0HOMEpPHOCTH HaC/1eI0BaHMSI
NPU3HAKOB IIPH II0JIOBOM 4 4 4 12 OIIK-1
Pa3MHOKeHHH

3.1 | MoHo- u MOJIUTUOPU/THBIE 2 2 2 6
CKpelIvBaHuUs

3.2 | BzaumojielicTBHe TeHOB 2 2 2 6

4. XpoMocoMHas TeOpusi 2 4 9 8 OIIK-1
HaCJIe[ICTBEHHOCTH

4.1 | CrieruieHHOe HacJieIOBaHMe TPHU3HAKOB 1 2 1 4

4.2 | XpoMOCOMHOe OIllpejieJieHHue Toja U 1 2 1 4
Hacje/IOBaHUe MTPU3HAKOB, CIeIJIeHHBIX
C TI0JIOM

5. MoJiexyIspHBIe OCHOBBI 2 9 8 OIK-1
HACJIeICTBEHHOCTH

5.1 | buonorudeckast pojib ¥ CTPYKTypa 2 2 1 5
HYKJIEMTHOBBIX KUCJIOT

5.2 | 'enernueckuii koa. CuHTE3 Oesika B 2 1 3
KJIETKe

6. I'eneTnyeckre 0CHOBBI OHTOTe€He3a 2 2 OIIK-1
Crpykrypa reHa. Perynsanus cuHTe3a

6.1 2 2
u-PHK u Genka

7. MyTamoHHasi H3MeHYHBOCTh 2 2 2 6 OIIK-1

7.1 | Kimaccudukanum MyTanuvii U ux 1 9 1 4
3HauYeHue

7.2 | MyrareHe3 U MyTareHbl 1 1 2

8. N3MeHYNBOCTH U MeTOABI eé 6 6 12 OIIK-1
H3yYeHHUS

8.1 | Cratuctudeckue MeTOJIbl aHA/IU3a 2 2 4
KOJIMYeCTBEHHOW N3MEeHYHUBOCTU

8.2 | Metonbl CpaBHEHUS IBYX BHIOOPOYHBIX 2 2 4
COBOKYITHOCTEH

8.3 | Cratuctudeckue MeTOJIbl aHa/IU3a 2 2 4
KaueCTBeHHOW M3MEeHYUBOCTH

9. I'eneTuKa MOMyJIsIMH 2 2 2 6 OIIK-1

9.1 |IlonsTHe o0 TOMYJAIMA ¥ YUCTOH 1 1 1 3




1 2 3 4 5 6 7
9.2 | OcHOBHBIe (aKTOpPEl 3BOJIIOLMKA B 1 1 1 3
HOMYJISIUSIX
10. | OcHOBBI reHeTH4YeCKOM HHKeHePUH U 9 4 6 OIK-1
0MOTexXH0JIOTHU
10.1 | OcHOBBI = TeHeTHMYeCKOM HHXXeHepuu 1 9 3
pacTeHUy U )KUBOTHBIX
10.2 | TpancmanTanus 3MOPHOHOB. 1 2 3
[TpunHnIMIIBI KJIOHHPOBAHUSI U
MOJIyYeHHs] TPAHCTeHHbIX OPTaHU3MOB
11. | OcHoBBI HMMMYHOT€HeTHKH u 2 1 3
N OIIK-1
0MOXHMHUYECKOI reHeTHKH
11.1 | I'pynnel  kpoBM ¥ OHOXMMHYECKUN 2 1 3
nouMopousm
HO,[[I‘OTOBKaVI/I BBITIOJIHEHHe 12 12 OMK-1
KOHTPOJILHOW PabOTHI
[ToaroToBKa K 5K3aMeHy 27 27 OIIK-1
Hroro 14 28 66 108
Tabmuia 2.2. 3ao4yHas ¢popma
KommuecTtBo yacoB dopmupye-
Ne HaumenoBanue pa3zesioB u TeM Jlexmmu Bun Camocr. Beero MPIE KOMIIE-
/I oD 3aHSTHS pabora | mo Teme TeHIUU
(JIP) (CP)
1 2 3 4 b) 6 7
1. BBoguas nexknus 2 2 OIIK-1
1.1. | [IpeameT, MeTO/IbI ¥ 3HAUEeHHE TeHETUKHU 2 2
pacTeHul Y )KUBOTHBIX
2. IIuTosornyecKkue 0CHOBBI 1 3 4 OIIK-1
HaCJIeICTBEHHOCTH
2.1 | CTpoeHune XpoMOCOM U JieJieHHe KIIeTOK. 1 3 4
KapuoTun u ero BujioBble 0CO6eHHOCTH
3. 3aK0HOMEepPHOCTH HaC/1e/J0BaHUS
NPHU3HAKOB IIPH I10JI0BOM 1 1 8 10 OIIK-1
Pa3MHOKeHUH
3.1 | Moso- U IIOJIMTUOPUIHBIE 1 4 )
CKpelllBaHuUs
3.2 | B3aumojieliCTBIe TeHOB 1 4 b)
4, XpoMocoMHasi TeOPHUsI 1 1 8 10 OITK-1
HaCJIeICTBEHHOCTH
4.1 | CueruieHHOe HacJe[loBaHHe IPU3HAKOB 1 4 b
4.2 | XpoMOCOMHOe OIlpejieJieHHue Toja U 1 4 5
HacJie/IoOBaHUe MTPU3HAKOB, CIeIJIeHHBIX
C TI0JIOM
5. MosiexyIspHBIe OCHOBBI 1 8 9 OIK-1
HaCJIeJJICTBEHHOCTH
5.1 | bronoruueckas posb U CTpyKTypa 4 4
HYKJIEMHOBBIX KUCJIOT
5.2 | 'enernueckuii koa. CuHTe3 Oesika B 1 4 5
KJIeTKe
6. I'eHeTHyeckre 0CHOBBI OHTOTeHe3a 4 4 OIIK-1
Crpykrypa rena. Perynsmmsi cunresa
6.1 4 4
u-PHK u 6esika
7. MyTanuoHHasi H3MeHYHBOCTh 1 6 7 OIIK-1




1 2 3 4 5 6 7

7.1 | Knaccudukaruu MyTarnui 1 ux 1 4 5
3HayeHUe

7.2 | MyrareHe3 U MyTareHbl 2 2

8. MN3meHUYNBOCTH M MeTOAHI eé 2 12 14 OIIK-1
H3yYeHHUS

8.1 | Craructryeckue MeTO/bl aHAIM3a 1 4 5
KOJIMYeCTBeHHOW U3MEeHYHUBOCTU

8.2 | Meroibl cpaBHEHUS ABYX BBIOOPOYHBIX 1 4 )
COBOKYITHOCTEH!

8.3 | Cratuctudeckue MeTO/Ibl aHAJIU3a 0 4 4
KaueCTBeHHOW M3MeHYMBOCTHU

9. I'eneTuKa MOMyJIsIMH 1 1 6 8 OIIK-1

9.1 |IlonsTHe o0 TOMYJAIMA ¥ YUCTOH 1 4 )
nuHUM.3aKkoH Xapau-Bainbepra

9.2 | OcHoBHble bAKTOpPHI  JBOJIIOIMH B 1 2 3
TOTTYJISIITASIX

10. | OcHOBBI reHETHYeCKOM HHKeHePHH U 8 3 OIIK-1
0MOTexXHOJIOrHU

10.1 | OCHOBBI ~T'eHETHYECKOM WHXKeHepuu 4 4
pacTeHU! U 5KUBOTHBIX

10.2 | TpaHCIIaHTaIMSA 5MOPHOHOB. 4 4
[TpunHIMTIBI KJIOHUPOBAHUS U
M0JTy4YeHHsl TPAHCTeHHbIX OPraHU3MOB

11. | OcHoBBI HMMMYHOT€HeTHKH ) 1 4 5

. OIIK-1

0MOXHMUYECKOH reHeTHKH

11.1 | pynnbl  KpoBH U OHOXMMHYECKUN 1 4 )
10JIMMOPPU3M
HO,HI‘OTOBKaUI/I BBITIOJTHEHUe 18 18 OIIK-1
KOHTPOJIbHOM pabOoThI
IToaroToBKa K aK3aMeHy 9 9 OIIK-1
Hroro 4 8 96 108

V4ebHas AesTeTbHOCTh COCTOUT U3 JIEKIIUN, JTaOOpaTOPHBIX 3aHSITHN, CAMOCTOSITETLHOM
paboThl, KOHTPOJILHON PabOTHI.

3.1.ConepixaHue oTAeILHBIX Pa3ejioB H TeM

Pasnen 1. BBogHas jeknust

Tema 1.1. IIpenmeT, MeTobI M 3HAYEHNE TeHETUKHM PACTeHUIN UM dKMBOTHBIX

[Ipeamet reHetvku. MecTo reHeTUKH Cpelld OMOJIOTUYECKUX HayK. MeTolibl reHeTHUKHU:
rUOPUI0IOTUYECKUM, MYTAllMOHHBIN, [IUTOTeHeTUYeCKUH, reHeaJlornyecKUi, TOMyJIsSIMOHHbIN,
OyM3HeroBbIN, OMoxuMUdeCckuid. OCHOBHBIE 3Tallbl Pa3BUTHS T'eHETHMKHU. Pojib OTedecTBeHHbIX
ydyeHbix B pa3Butuu reHetuku (H.M. Basuios, A.C. Cepebposckuii, H.K. Kosbmos, FO.A.
Owmnuenko, C.C. YerBepukoB u [p.). 3HauUeHWe TeHETHKU [Jig pellleHds 3aja4y
CeJIbCKOX03IMCTBEeHHOTO MPOX3BOICTBRA.

HacnencrtBeHHOCTh M UI3BMEHYUBOCTD, MX BUJIBI U 3HAYEHHe.

Pasgen 2. ITuTosiorunyeckrne 0CHOBBI HAC/IeJICTBEHHOCTH

Tema 2.1. CtpoeHue xpomocoM H JejieHHe KJIeTOK. KapuoTunm u ero BHIOBBIE
0CO0EHHOCTH

CrpoeHre XpoOMOCOM, HX PpOJib B Hac/leACTBeHHOCTH. IlapHOCTh XxpomMocoM B
COMaTUYeCKUX KileTkaX. ['oMonoruyunbie xpoMmocoMbl. CrieniupruaHOCTb MOP(OTIOTUN XPOMOCOM.
JleneHre KJIETKM M BOCHpou3BeieHMe. MUTOTHUYeCKUM IMKI U ¢a3bl MUTO3a. Meno3 u



obpazoBanue ramet. Konbroramus xpomocoM. Penykiivs umcia XxpoMocoM. ['eHeTrueckasi poib
MHTO3a U Meyro3a.

Kapuotrur v ero o0co6eHHOCTH y CeTbCKOXO3SIMCTBEHHBIX PACTEHUH U )KUBOTHBIX.

Pa3nen 3. 3akoHOMepHOCTH HACJIeI0BaHUSA IPU3HAKOB IIPU 0JI0BOM Pa3MHOKeHHH

Tema 3.1. MoHo- 1 MOJIMrHOPUAHBIE CKPeIHBaHUS

[lonsatus: reH, TreHOTMNI W ¢eHOTUN. [OMO3UTOTHOCTH U TeTepPO3UTOTHOCTb.
3aKOHOMEpPHOCTH HacJe[IoBaHUsl IPY MOHOTHOPUAHOM CKpelllMBaHUU: eIMHOOOpa3re ruOpuaoB
MIepBOr0 MOKOJIeHUs], pacieluieHre BO BTOPOM ITOKOJIEHUH. 3aKOH «UYUCTOThHI TaMeT.

AHanuaupyioliee CKpelllMBaHWe, aHAJM3 TUIIOB M COOTHOIIEHHS TramMeT y THOPHUJIOB.
Paciernnenvie no peHOTUITY ¥ TeHOTUITY BO BTOPOM ITOKOJIEHWMY IIPYU MOHOTeHHOM KOHTpOJIe, IIpY
aHaAJIM3UPYIOILleM CKpelllMBaHWY [IPU3HAKA M Pa3HbIX TUIAX aJlJIeJIbHbIX B3aUMOJEHUCTBUM.

3aKOHOMEPHOCTH HACJIeJIOBAHUS B U- U MMOJIMTUOPUIHBIX CKPeIIMBAaHUSIX: eIMHO0Opa3ue
MIepBOTro MOKOJIEHHUS Y paclilellJieHre BO BTOPOM ITOKOJIeHUH. 3aKOH He3aBUCUMOT'0 HaCJIe[IOBAaHUS
reHoB. OTKJIOHEHHMsI OT MeHJIeJIeBCKUX pacUleIUIeHUuH IIPU MOHO- W IIOJINTeHHOM KOHTPOJIe
MIPU3HAKOB.

Tema 3.2. BaumopnelicTBHe reHOB

IlpencraBnenne 06 awiensix ¥ WX B3aUMOJEWCTBUSIX: IIOJIHOE U HEIOJIHOe
JIOMUHUPOBaHMe, CBepXJ0MUHUPOBaHUe, KOJOMUHUPOBAaHUe.

HeannenbHble  B3aWMOJIEMCTBUSI: HOBOOOpa3oBaHWe, KOMIUIEeMEHTapus, JIMCTa3,
IJIEHOTPOITHOE JIeMCTBHe r'eHa, MoJIMMepus, TeHbl-MoiuduKaTopel. [loMreHHoe HaciemoBaHue
KOJIM4eCTBEeHHBIX IPU3HAKOB. [[oHsITHE 00 3KCIIPeCCUBHOCTH M IIeHETPAHTHOCTH T'eHa.

Pa3zgen 4. XpomocoMHas Teopus HaCJIeICTBEHHOCTH

Tema 4.1. CueruieHHoe HacjegoBaHHe NHpU3HAKOB. OCO0EHHOCTH HaC/IeIOBAaHHS
NPHU3HAKOB IIPH cueiuieHNd. ['pynnsl ciensieHus

IToniHOe u HemosiHOe crerieHye reHOB. KpoccrHroBep. MHOXeCTBeHHBIE IepeKpecThl.
Hurepdepennius. JlvHeiiHOe pacriosiokeHWe TeHOB B XpomocoMaX. OCHOBHBbIE IOJIOXKeHUS
XPOMOCOMHOM TeOpUH HacyieICTBeHHOCTH 110 T. Moprany.

['eHeTHYecKye KapThl, IPUHIMII UX IIOCTPOEHUs y 3yKapuoT. Mcrionp3oBaHWe HaHHBIX
[UTOTeHeTUYeCKOr0 aHalu3a [Jis JIOKaJM3allid TeHoB. lluTosornyeckrie KapThl XPOMOCOM.
[TocTpoenuie ¢pusznuecKrux KapT XpOMOCOM C IIOMOIIbIO METOJIOB MOJIEKYJISIPHOM OUOJIOTHHU.

Tema 4.2. XpomocomMHoe ompejeleHHe II0JIa M HacjleJOBaHHe IIPHU3HAKOB,
CIIeIUIeHHBIX C I0JIOM

Tunbl XpoMOCOMHOTO ompefejieHudss 1oya. [lojloBble  XpOMOCOMBI, TOMO- U
rereporameTHbIN noi. HacienoBanue npu3HakoB, CliellJIeHHbIX C ITosioM. HaciieioBanve npu He
PacxoXJeHWH II0JIOBBIX XPOMOCOM. bamaHcoBasi Teopusi ompefiesieHus noja. HacimepgoBaHue
MIPU3HAKOB, OTPAHUYEHHBIX U KOHTPOJIMPYEMbIX MOJIOM.

Pa3zgen 5. MoJiekynsipHbIe 0CHOBBI HAaC/1eICTBEHHOCTH

Tema 5.1. Buosiorudeckasi pojib U CTPYKTyPa HYKJIEHHOBBIX KHCJIOT

HyxinerHoBble kucioThl. Jloka3aTeslbCTBAa IeHETUYECKOW POJIM HYKJIEMHOBBIX KHCJIOT.
Crpoenue u ctpykrypa JIHK 1 PHK. Buget PHK. @yHkiiny HyKjIeMHOBBIX KUCJIOT B peau3aiuu
reHetudeckor nHpopmanuu. Peruikanus JJHK. ['en u renom.

Tema 5.2. I'enernyeckuii koa. CuHTe3 DesIKa B KJIeTKe

['eneTnueckuii KoA U ero CBOMCTBA. Jloka3aTesibCTBa TPUIJIETHOCTH Kojia. PaciidpoBka
KOJIOHOB.  BpIpoxzieHHOCTp KkOja. TepmuHupylomue KOHNOHBI.  HemepekpeiBaeMoCTb,
KOJIMHEeAapHOCTb W YHUBEPCAJIbHOCTh TIeHeTUYeCKOro Kopaa. buocuHTe3 Oejika B KIIeTKe.
‘TpaHCKpUIIIIKS U TPAHCIIALUS — 3Tallbl cuHTe3a Oeska. [IporneccuHr.

Pa3zgen 6. I'eHeTHueckue 0CHOBHI OHTOreHe3a

Tema 6.1. CTpykTrypa rena. Perynsmusa cuaresa u-PHK u 6enka

[Tonatue 06 oHTOreHe3e U 0 reHeTHYeCcKor MHPopMalnuu. CTPpyKTypa U PYHKIIUMU FeHOB.
MouiexysisipHble MEXaHU3Mbl PeTyJISIIIUU JIEUCTBUSI TeHOB. PeryJsiiys TpaHCKPUIIIIUKA Ha YPOBHE
npomoropa, ¢yHkuuii PHK-nomumepassl. CucrtemnHasi peryssnusi. OrnepoHHble CHUCTEMBbI



peryssitinu (Teopust 2Kako6a u MoHo). [IpuHIIUIbL peryisiuy AeicTBUs TeHOB Y 3yKapuoT. Posb
s/ipa ¥ [IUTOIUIa3Mbl B PA3BUTUU.

Pa3nen 7. MyTanuoHHass HI3MeHYHBOCTh

Tema 7.1. Knaccudpukanuy MyTanuii 1 UX 3Ha4eHUe

['eHOMHBIE U3MeHeHUSI: TIOJIUILIONINS, aHeYTUIOU M. PoJib OJUITIONANY B 3BOJIIOIUHU U
cesleKIMM. AHeyIJIOUIvs: HyJUINCOMUKHA, MOHOCOMUKH, NONUCOMUKU. OcobeHHOCTH Melo3a U
06pa3oBaHus raMeT y aHeYIUIOUI 0B, UX IJIOJOBUTOCTh U )KU3HECIIOCOOHOCTb.

XpOMOCOMHbIE TepeCTPOUKHU: JleJiellid, OyIUIMKAllid, WHBEPCUM, TPaHCIOKAIUH,
TPAHCIIO3UIIMKU. MeXaHu3Mbl UX BO3HUKHOBeHHs. OCOOEHHOCTH Melo3a MPU pa3iInuHbIX TUIAX
IepecTpoex.

Kiaccudukamms renHeix mytanui. O61iasi XapakTepyuCTHKAa MOJIEKYJISIPHOM IIPUPOLBI
BO3HUKHOBEHUS TeHHbIX MyTal[Mi: 3aMeHa OCHOBAHHWM, BbITIaJleHHe WA BCTaBKa OCHOBAHUM.

Tema 7.2. MyTareHe3 1 MyTareHbl

CIIOHTaHHBIM U WHIYIMPOBAHHBIM MYTallUOHHBIYA Ipolecc. PagyuanvoHHBINA MyTareHes:
reHetryeckre 3¢@eKTbl NOHU3UPYIOIIero uaiaydeHus: U Y P-mydeidl. XuMUYeCKUi MyTareHes.
Oco0OeHHOCTH MYTareHHOro JeWCTBUSI XMUMHWYeCKUX areHTOB. DHOJIOrMueckuil MyTareHes.
®akTopel, MOIUPUIUPYIOLIYME MYTAIlMOHHBIM  Iporecc. AHTUMyTareHbl. MyTareHbl
OKpYy>karo1ier cpenibl. [IpenicraBiienre o psIMBIX U 0OpaTHBIX, TeHEPAaTUBHBIX U COMAaTUYeCKUX
MyTalUsIX.

Paspnen 8. I3MeHUYNBOCTb U MeTOJIBI €€ N3y4YeHHUs

Tema 8.1. CTtaTucTHYeCKHe MeTOIbI aHAJIN3a KOJIUIeCTBeHHONH H3MeHUHBOCTH

Kinaccudukanus npusnakoB. [loHsitue o BbIOOPOYHOM U reHepalbHOM COBOKYITHOCTSIX,
006bEMe COBOKYIHOCTHM, BapuaHTe, HelpepbiBHOW U JIUCKPETHOM W3MeHYMBOCTU. [IpuHiun
IIOCTPOeHUs], rpadpruecKoro n306pakeHus (IIOJIMTOH U TUCTOIPaMMa paclipe/ieJieHHs]) U aHaIn3a
BapyalMOHHOIO psifa, CpenHue BenMYMHBL: CpefHsisd apudMeTHYecKas, IeoMeTpUdYecKas,
KBaJ/lpaTHyeckasi, TrapMOHHYecCKas, Cpe[lHssl B3BellleHHas, Moja W MejuaHa. [lokazaTenu
VM3MEHUYMBOCTH IIpM3HAaKa: JIMMUTBL, JUCIEPCUs, BapuaHCa, CpeJlHee KBaJipaTH4ecKoe
OTKJIOHeHWe, KOo3hPuIMeHT Bapuaimu. Omwubka cpemHeit apudmermdeckoi. Koadduiiment
KOppeJsiiii — Mepa CONPSKEHHOW M3MEHYMBOCTU. Beruncienre koagduiieHTa KOppesinud 1
ero JOCTOBEPHOCTU MeX]1y KOJIMYeCTBeHHbIMU ITpHU3HAKaMHU.

Tema 8.2. MeToap! cpaBHeHHUS IBYX BbIOOPOYHBIX COBOKYITHOCTEH

OneHka [IOCTOBEPHOCTH pa3HOCTH MeX]y CpelHWMH apu(pMeTUYeCKUMH [IBYX
BBIOOPDOYHBIX COBOKYIHOCTeM C T1OMoOIIbl0 KpuTepuss CTbiofileHTa. AHaiM3 xapakKTepa
pacIIeIUIeHHs: B TUOPU/IOIOIMYeCKHX OIbITAX C MCIIONL30BAHUeM KpUTepus 2.

Tema 8.3.CtaTHcTHYecKHe MeTOABI aHA/IN3a Ka4eCTBeHHONH H3MeHUYHBOCTH

KauecTBeHHble MpU3HAKU C aJlbTePHATUBHOW M3MeHYMBOCTBIO. [IoHATHEe 0 BepOSITHOCTH.
Yacrora, aucnepcusi, BapuaHCa, CpefiHee KBaJlpaTW4yecKkoe OTKJIOHeHMe. OmmbKa 4YacCTOTHI.
Boruncinenue koagdunieHTa KOppessiiii U ero JOCTOBePHOCTU IIPU KauyeCTBeHHOM BapUalvu.
OneHka JOCTOBEPHOCTU Pa3HOCTH MeX]y YacTOTaMHU ABYX BBIOOPOYHBIX COBOKYIIHOCTEW C
nomolinbio Kpureprs CTbIOJIeHTa.

Pa3nen 9. I'eHeTnka nmomysismmi

Tema 9.1. IlonsiTHE 0 MOMYJISAIUH U YUCTOM JIMHINU. 3aKoH Xapau-Baiinoepra

[lonsitnie o Bumge u nonynsaiuu. [loHsTMe 0 4YacToTax TeHOB U T'eHOTHUIIOB.
Maremarryeckue MOJieu B ITOIYJISIITUOHHOU Ir'eHeTHKe. 3aKOH Xapau-Balinbepra, BO3MOXHOCTH
ero rnpuMeHeHUs. | 'eHeTUYeCKasl reTepOreHHOCTD MOy JISIITUH.

Tema 9.2. OcHoBHBIe (paKTOPHI IBOJIIONHH B NOMYJIAIUAX

@PaKTOpbl AUHAMUKK T€HEeTUYeCKOI0 COCTaBa MOMYJiiuu (Jpeiid reHoB), MyTAllMOHHBIN
1porecc, JeiCTBUe otbopa, MEXITOITyJISIITUOHHBIE MUTpaIUK. [TonsiTne 0
BHYTPUIIONYJISIIMOHHOM I'eHEeTUYeCcKOM IoimmMopdusMe U reHeTudeckoM rpyse. EcrecTBeHHBIN
oTOOp KakK HampaBJsomui (akTop 3BOMIONMKA HomyJisaiuil. Popmbl 0TOOpA: JBIXKYIIWH,
CTAOWIN3UPYIOIIUK, TU3PYIITUBHBIN.



3HayeHHe IIOMYJIAIMOHHOM TEHEeTHKU [l CelbCKOXO3SHCTBEHHOTO MPOM3BOICTBA,
CeJIeKIIMHM, pellleHWs IpobyieM coxpaHeHHsl reHOMOHIA IEHHBIX KYJIBTYPHBIX U TUKUX GopM
pacTeHuH U XUBOTHBEIX ¥ OMO/IOTHYeCKOro pa3Hoobpa3susi.

Paznen 10. OcHOBBI reHeTHYECKO0I HHIKeHEePHH H OHOTEXHOJIOTHH

Tema 10.1. OcHOBBI reHeTHYeCKOI HH)XeHEePHH PacTeHHH H JKHBOTHBIX

3afiauy ¥ METO/I0JIOTHS TeHeTHYeCKOH HH)KeHepry., MeTo Ikl BbIIeIeHHsl U CHHTe3a M'eHOB.
[TonsiTe o BexTopax. ['eHomubre 6ubmroTexd. Crioco6bl oMy YeH:s peKOMOHUHAHTHBIX MOJIEKYIT
HHK, meTosiel knoHMpoBaHKs reHOB. OCHOBBI FeHeTUYeCKOM MHXKeHePHUH PaCTeHUH U )KUBOTHBIX:
TpaHchopMalKsl KJIeTOK BBICIIMX OPraHH3MOB, BBEJIEHHE I'eHOB B 3apO/IbIIIIEBbIe M COMaTHYeCKUe
KJIeTKH JKUBOTHBIX.

Tema 10.2. Tpancnnanranus sM6pHoHOB. [IpHHIMIEI KJIOHHPOBAHHS H MOTy4eHHS
TPaHCTeHHBIX 0PraHU3MOB

Tpancnnanranyss  3MOPUOHOB ~ Kak ~ METON  YCKOPEHHOTO  BOCIIPOM3BOJICTBA
BBICOKOIIDOAYKTHBHBIX JKMBOTHBIX. [loydeHMe C TIOMOIIbI0 TeHEeTHYeCKOM HHXXeHepHH
TPaHCreHHbIX OpPraHU3MOB. Bonpock! KJIOHUPOBaHUS KUBOTHBIX.

3HaueHWe TeHeTHYeCKOW WHXKEHepUH W OMOTEeXHOJIOTHH B peIleHHH 3a/1a4 CesIbCKOrOo
XO034MCTBA U pPa3/IMYHbIX OTpaciael HApOJHOTO X03sMCTRA.

Paznen 11. OcHOBBI HMMYHOreHEeTHKH M OMOXHMHYECKOH reHeTHKH

Tema 11.1. I'pynnel KpoBH M 0HOXHMHYECKHIH TOTHMOPPH3IM

[TonaTHe 06 MMMYHOTEHETHKE M MCTOPHS ee pas3BUTHA. [pynmel KpoBU. OCHOBHBIE
[IOHATHSA: AHTUTeHHOCTb, UMMYHOTeHHOCTb, CHelM(pHUYIHOCTb, IeHeTHYyecKas CHCTeMa TpYIII
KpOBH, THII KpoBH. HoMeHKNaTypa aHTUTeHOB U cHcTeM KpoBH. HacnemoBaHue rpyrinn KpPOBH.
3HayeHWe TpPyNIl KPOBU [JIi >KMBOTHOBOJCTBA: KOHTPOJIb JOCTOBEPHOCTH ITPOMCXOXK/IEHUS
’KUBOTHBIX, UMMYHOTE@HETUYECKHI aHAJTM3 MOHO- U JU3WUTOTHBIX OJIM3HEIOB, MeXIOpooHasd U
BHyTpHNopofHas aruddepeHIHalus, IOCTPOeHHe TeHeTUYeCKHUX KapT XPOMOCOM, CBfI3b TPYIIIN
KPOBH C YCTOMUYMBOCTBIO K DOJIe3HIM U TIPOAYKTUBHOCTBIO.

[Tonsatve momuMmopdusma, nonuMopdHbIA reH. HomeHknaTypa rmoiMMopdHBIX CHCTeM
fenkoB u  ¢epmeHTOB. OcCHOBHBle OHOXMMHWYECKHe  IOJMMOPQHBIE  CHCTEMBI Y
CEJIbCKOXO3SIMCTBEHHBIX JKMBOTHBIX. JHaueHHWe OHOXWUMHYeCKOro rnonMmopdusma s
JKMBOTHOBO/ICTBA.

4. YueOHo-MeToaMYecKkoe H HHPOpPMAIMOHHOE oDecriedeHHe THCIHUILTHHBI
(Momys)
4.1. Ciicok 0CHOBHOH JINTEpPaTypbl

V1. Kamues, A. K. enernka. Hac/ie[cTBEHHOCTb H M3MEHUYMBOCTB ¥ 3aKOHOMEPHOCTH HX
peayii3anui : yqe6Hoe nocobue / A. K, KajII/IEB — 2- en311 WCIIp. — CaHKT- gTepGypr : JIanp,

,,\C}K C/raM EKOB A.W.
N y\_%,

-5 Edpemosa, 0.T.

/ 2. Edpemosa, B.B. I'eneruka: y4ebHUK s C
Awcrosa.- Pocroe-na-[lony: ®@enukc, 2010.- 248 c.

V3 [lInmkwuna, T. B. [eHeTrka pacTeHuUH U )KUBOTHBIX: 1TPA KTH Ky M /T, B, lllumkuna.
- Ilemsa: IITAY, 2018. - 182 c. - Tekcr: snekrpounsii // Jlame: OBC. - URL:
https://e.lanbook.com/book/131076
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4.3. Ilepeuyens pecypcoB HHQPOPMAIMOHHO-TEIEKOMMYHHKAIIMOHHON CeTH
«AHTepHET

Tabmuma 3. [lepeyenb HHGOPMAIIMOHHBIX PECYPCOB

No
HaumenoBanue Anpec
/1
1. ®enepanbHblY opTan Poccuiickoe http://www edu.ru/
obpa3oBaHue
2. Odunmanbhbiii cauT Muncenbxo3a Poccun http://www.mcx.ru/
3. HayuHas asekTpoHHas bubnmoreka https://elibrary.ru/defaultx.asp
4, ArpapHas poccuiickasi “HGOpMallMOHHAs http://aris.ru/
cucrema
5. VYnpaBiienue 1o 3TUYeCKUM MpodsieMam B http://www.hhs.gov/ohrp/
OHUOTEXHOIOTMYeCKUX UCCIIeIOBAHUSIX
6. | Ky3bmuna H.A. buotexHomnorus. Jy1eKTpOHHBIN http://www.biotechnolog.ru/
y4eOHHUK
7. Od¢urnmanbhbiil calT Kadepbl TeHeTUKU U http://www.plantgen.com/
6uorexnosioruu PTAY-TCXA

4.4. MeToanyecKue yKa3aHHA ISl 00yJAIOIUXCSI TI0 0CBOCHHIO AHCIHILUTHHBI
(Mo/1yJ110) 1 CAMOCTOATEILHOM PadoTHI

1. . 'enervka v GuOMeTpUs: METOANYECKHEe YKa3aHUs 110 U3YUYeHUIO TUCIUILINHBI,
BBITIOJTHEHUIO CAaMOCTOSITeJTbHOM W KOHTpoJibHOW pabotel // Coct.: H.H. Kounes, M.JIL.
Kounea / HoBocub. roc. arpap. yH-T. - HoBocubupck, 2022. - 51 c.

4.5. Ilepeyenr uHQPOPMAIMOHHBIX TEXHOJIOTHH, MCHOJb3yeMbIX IIpH
OCYII[eCTBJICHHH 00Pa30BaTeJILHOIO IPOIlecca Mo AUCHHIUINHE (MOXYII0), BKIIOYAs
1epedyeHb JIMIIEH3UOHHOTO H CBOOOJHO pacIpOCTPaHsIeMOr0 NPOrpPaMMHOrO
obecrieuyeHusi, 1 ”HPOPMALMOHHBIX CIPABOYHBIX CHCTEM, HarJISTHBIX IT0CO0HI

Tabnura 4. IlepedeHsb JIMIIEH3MOHHOTO M CBOOOJIHO PACIIPOCTPAHSIEMOI0
IIPOTPAaMMHOTO 00ecredeHus

No Tun muueH3nu uim
Haumenosanue

/i npaBoobJiafaTesb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpoyszepMozillaFireFox MozillaPublicLicense
4. | ITouyroBbii kinenT Thunderbird MozillaPublicLicense
5. | Pannobivi MeHeKep FreeCommande Becminatuas

Tabmuia 5. [lepedyens miakatoB (110 TeMaM), KapT, CTEHOB,
MaKeTOB, IIpe3eHTalui, GUIbMOB U T./I.

IJI\/%] Tun HaumenoBanue [Iprmeuanue
1 2 3 4
1. | ITpesentanus ([IpegmeT MeTo/bl ¥ 3HAUeHUe TeHeTUKW PaCTeHU! U 27 cnanioB
>KUBOTHBIX.
2. | [Ipe3enTtanusi | 3aKOHOMEpPHOCTU HACJIeJOBaHUS TIPU3HAKOB TPU 21 cnaiin
II0JIOBOM Pa3MHO>KeHUH
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1 2 3 4
3. | IIpesenranus | BzaumoienicTBre TeHOB 56 calioB
4. | Ilpe3senTarusi | XpoMOCOMHasi TeOpUs HACJIeICTBEHHOCTH 11 cnaimoB
5. | IIpesenTanusi | MojsiekyJisipHble OCHOBBI HACJIeJICTBEHHOCTH 62 cnaiiia
6. | [Ipezentanmsi | MyTanioHHasi ©3BMeHYMBOCTD 25 cnanmoB
7. | IlpezenTanus |['eHeTrka nonynsnui 24 cnanina
8. | Buneodunsm | 100 Benmmkux oTkpeituil. ['enetuka. - BBC, 2004 45 muH.
9. | Buneoounsm | Academia. I'enom kak kuura 1. Jlekiusa Ckpsbuna K. T'. 45 MuH.
10.| Bugeoduapm | Academia. I'enom kxak xuura 2. Jlexkius Ckpsa6una K. T 45 MuH.
11.| Bumeodunbm | Yac Kpemna - JIHK I'eneanorus. B rocrax A.A. Kosneco 45 MuH.
12.| Bupeodunbm | Academia. 'enerrka u renomuka. Jleknus Aukosckoro H.K. | 45 muH.
13.| Annbom doTtorpaduu )KUBOTHBIX C aHOMAJTUSIMU 15
dororpaduit
14.| An1b6oM dororpadum XpOMOCOMHBIX HAOOPOB C.-X. )KUBOTHBIX B 15
HOpMe U C MyTallUsIMU B KapUOTHIIe doTtorpaduii
5. Onucanue MaTepPIaJI]JHO-TEXHH‘IECKOfI 0a3bl
Tabmuia 6. [lepeyeHb UCTIOIB3yeMbIX TTOMeIIleHUH:
No
Ay ATOpHH Tun aynuropuun [Tepedenn obopynoBaHUS
3-102 Aynuropus 11 3aHATUN CranuoHapHbI MyJIbTUMEeIMMHBIN IIPOEKTOp,
JIEKITMOHHOT'O TUIIa HOYTOYK, 9KpaH 3x4 M, IOCKa MapKepHas,
ayJIn0000pyIoBaHKe: MUKPOG®OH, KOJIOHKH
3-127 AynuTopus JIsl 3aHITUN Hocka aynuropHast JIA-12
CEeMHHAPCKOT'0 THUTIA, MPAaKTUYECKUX
3aHSATUMN, TeKyI[ero KOHTPOJIs U
MTPOMEXXYTOYHOM aTTeCTalluH,
IPYNIIOBBIX ¥ MHAUBUY JIbHBIX
KOHCYJIbTaIlUU
3-108 AynuTopus JIsl 3aHITUN Hocka aynutopHast
CEeMHHAPCKOT'0 THUTIA, MPAaKTUYECKUX
3aHSATUM, TeKyIl[ero KOHTPOJIs U TIpo-
MeXXYTOYHOM aTTeCTaI[iH, IPYIOBBIX
Y MHAUBU1yaJIbHbIX KOHCYJIbTAIIUI
HK-502 Aynuropus 11 3aHATUN (CraunnroHapHBIN MYJIbTUMeIUNHBIN [IPOEKTOP,
JIEKITMOHHOT'O TUTIA, TPAKTUYEeCKUX HOYTOYK, 9KpaH 3x4 M)
3aHSATUMN, TEKYIero KOHTPOJIS U
[IPOMEXXYTOYHOU aTTeCTalluu,
TPYTIIOBBIX U MHAUBUIYAIbHbBIX
KOHCYJIbTAllUM

6. HOpﬂI{OK dATTeCTallu| CTYJIEeHTOB I10 TUCITUILINHEe

I arrectanMM CTYJEeHTOB II0 JUCLMIUIMHe «l'eHeTMKa pacTeHHMM W >KUBOTHBIX»
WCIIOJIb3yeTCsl TPAAUIIMOHHAs CUCTeMa KOHTPOJISL ¥ OIIeHKU YCIIeBaeMOCTH 00yYaroluxCsl.
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7. CorsracoBanue padodveii mporpaMMel
CoorBercTByeT y4eGHOMY mIaHy, yTBepxkaeHHOMY YuenwniM cosetom ®I'BOY BO
Hosocubupckoro 'AY, nporokon ot « 29 » __centsbps 2022 r. Ne 7

——

Pabouas nporpamma obcyxieHa U yTBepykIeHa
Ha 3acellaHWX Kadeapbl BeTePUHAPHOW TeHeTUKH U OMOTeXHOJIOTHH
IIPOTOKOJI OT « 05 » okrsabps 2022r1. No 2

3aBenyronmi kadenpoi > - H.H. Kounes
(DOIKHOCTB) T IOJINHCE Y5 0]

IIpencenarens yueGHO-METOINYECKOTO Pk )
coBeTa ¢ <777 M.JL. Kounesa
(1OJDKHOCTD) ITOATTHCE [2)5(0)]
Sow. gerauq BTF np JBP pvicod « paceccods /’ 2 y f O
c?{%“ﬁ“, Ccdpetceceds 7 7 et f,?//j \ uu,.y'a“::

Pa6ouas TiporpaMma ofCy»IeHa M COOTBETCTBYeT y4eGHOMY IUIaHy, YTBEPXKIEHHOMY
Y4enrim coserom ®I'EOY BO Hosocubupckoro ['AY, npoTokom OT «___ » 20 r
No

H3menenwuii He TpebyeTcs/M3MeHeHUs: BHECEHBI B pa3zien(-bl):
HYXHOe TOO4epKHYTh

IIpencenartens yue6HO-MeTOAMYECKOTO
CcoBeTa (KOMHCCHH)

(mOMmKHOCTB) MOMITHCE DHO

Pabouas nporpamma obcyxmeHa M COOTBETCTBYeT y4eOHOMY IUIaHY, yTBep>KIEeHHOMY
Yuensim coserom @PI'BOY BO Hosocubupckoro I'AY, npoTtokon oT « » 20 i
No

H3menenuit He TpefyeTcs/u3MeHeHUs: BHECEHBI B pa3zien(-bl):
HYXHOE NOOYepKHYTh

IIpencenarens yue6HO-MeTOAUYECKOTO

coBeTa (KOMHCCHH)
(IOJBKHOCTE) MOJAIHCE [o)5(e]
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