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IIporpammy pa3pabortan(u):
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1 TILranupyemsbie pe3yabTaThl

Oﬁy‘IEHI/IH II0 JTHCIIHMIIVIMHEe

(Momysi0),

COOTHEeCeHHBIE C pe3yIbTaTaMH 0CBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbI

Hucnummiaa b1.0.23 NeneTrka pacTeHui U )KMBOTHBIX B COOTBeTCTBUU C TpeboBaHusMu PI'OC
BO namnpasiieHa Ha GOpMHUPOBaHHE CIIEYIONTUX KOMIIETEHITHH:

Tabmuna 1. CBs3b pe3ynbTaToB 00y4eHUs C MPUOOPETACMBIMU KOMIIETCHIIUSIMH

Kop n HaumenoBaHue
KOMIIeTeHI[UH

Koxm n HaumenoBaHue
MHIMKATOPa JOCTHKEHUSI
KOMIIeTeHI[UH

3arIaHUpOBaHHbIe Pe3yJIbTaThl 00yIeHHs

OIIK-1. Cnocoben
pewams munoBble 3a0auu
npogeccuoHanbHotl
desmenbHoCcmMu Ha ocHoBe
3HAHUTI OCHOBHBIX 3aKOHOB
Mamemamuy4ecKux,
ecmecmBeHHOHAYUHbIX U
obuwenpogdeccuoHanbHbIX
OuCUUNIuUH C
npuMeHeHuem
UHEOPMAaUUOHHO-
KOMMYHUKAUUOHHbIX
mexHoao2utl

HOIIK - 1.2 Hcnoabsyem
OCHOGBHble 3aKOHb!
ecmecmBeHHOHAyUHbIX
ducuunauH onsa peweHust
muno6Bbix 3adau 6 obaacmu
npousBodcméa,
nepepabomku u XpaHeHust
cenbckoxo3sticmbBeHHoll
npodykuuu

3HATh:
OCHOBHBI®e  3aKOHbI  HACJIeIOBaHUA U
3aKOHOMEPHOCTH U3MEHYMBOCTH MPU3HAKOB Y
pacTeHUH W >KUBOTHBIX, I€JTM W TPUHITAIIBI
reHeTHYeCKOro aHaan3a, MeTOJbl U 3HaUeHUe
TeHEeTHUKU [IJIsl PellleHUs] TUIIOBBIX 3a7ja4 B
obsacTH TMPOU3BOACTBA, IepepaboTKU U

XpaHeHUs CeJIbCKOX035MCTBeHHON
IIPOYKIIAH.

yMeThb:

VHTepIIpeTUPOBaTh JlAaHHbIe

IrMOPUIOIIOTMYECKOT0, [UTOreHeTH4eCKO-To,
OMOXMMHYECKOTO U eHealoTHYecKoro
aHAJIN30B, BBISBIISATH XapaKTep HEe3aBUCHUMOIO
Y CLEIUIeHHOIO HacJle[JoBaHUs IIPU3HAKOB,
TUNBI ~ B3aWMOJIEWCTBUS ~ a/UIeJIBHBIX U
HeaJUleJIbHbIX T'eHOB, ClellJIeHUe TIeHOB U
KPOCCHHI'OBEp, OIpefessaTb NOCTOBEep-HOCTb
IIPOUCXOXKIEHHUS >KUBOTHBIX C
VICIIOJIb30BaHKEeM TPYIIl KPOBH, NPUMEHSTh
II0JyYeHHble 3HaHUs IIPU IIOCTaHOBKe U IS

penieHund THUITIOBBIX 3a1a4 B obsactu
IIPOM3BOJICTBA, IlepepabOTKU U XpaHEeHWs
CebCKOXO0351-CTBeHHOM IIPOAYKIIUH.
BJIAJeTh:

reHeTU4eCKMMH MeToagaMun IIOBHBIIIIEeHN
IIPONYKTUBHOCTH,  JXU3HECIIOCOOHOCTH U

YCTOMYMBOCTU pAaCTeHUH M JKUBOTHBIX K
Oome3Hs M Ul pellleHus] TUIIOBBIX 3a/lay B
oOJlaCcTM  IIPOM3BOJZICTBA, IepepabOTKU U
XpaHeHUs CeJIbCKOX035MCTBeHHON
IIPOAYKIINH.

2. MecTo aucuuiinHb! (MO/yJis) B CTPYKType 00pa30BaTeIbHOM IIPOrpaMMBbI

Hucrnumuivzaa 51.0.23 Nenetrika pacTeHUH U )KMBOTHBIX OTHOCUTCS K 00513aTelIbHON YaCTH.

HaHHaH AUCHUILTIMHA OIIKpdeTCd Hd KYpCbl JUCHUIIINH:

«Marematuka», «Mopdomnorus

’KUBOTHBIX», «BOTaHUKa» U SIBJISIeTCS. OCHOBOM JIJIsl ITOCTIe/TyIOIIero N3y4eHus IUCIUIUINH: « DKOJIOTHS,
«buoxumusy, «PacreHreBoncTBoy, «Pa3BegeHue celbCKOX03IHCTBeHHBIX XKUBOTHBIXY, « PHIOOBOICTBOY,
«ITuenoBocTBOY, «OBIIEBOJICTBO M KO30BOICTBOY», « CBUHOBOJICTBOY, « CKOTOBOJICTBOY, « brioMeTpusy».

3. ConepixaHue TUCIMILIMHBI (MO/TYJIsI)

Pacnpenienienvie 4acoB 1o TteMaM M BHWJIaM 3aHSTHUM Ipe/iCTaBJIsieTCsl B Tabiuile 2 10 KaXa0h
dopme obydenus (0yHasi, 33a049Has):

Tabmuma 2.1. Ounas ¢popma




Ne
n/n

HaumenoBaHue pas3feyioB U TeM

KomaecTBo yacoB

Jlexmuu

o)

Bup
3aHATUA
(JIP)

Camocr.
pabora
(CP)

Bcero
110 TeMe

dopmupye-
MblIe KOMITe-
TeHIIUU

2

4

5

7

BBognas nexknus

1

OIIK-1

[Ipenmer, ™MeTompl ¥ 3HAYEHHE
reHeTUKH PACTeHHM U YKUBOTHBIX

1

WW| D

III/ITOJIOI‘I/I‘IECKI/IE OCHOBBI
HACIeJCTBEHHOCTH

OIIK-1

CrpoeHne XpoOMOCOM H JeJIeHHe
KkieTok. KapuoTtunm u ero BHUIOBbIE
0COOEHHOCTH

N

3aKOHOMEPHOCTH HAC/Ie0BAHUS
MPHU3HAKOB MPH I0JIOBOM
Pa3MHOMXKeHHH

OIIK-1

MoHo- u
CKPeIlIMBaHUS

MOJIMTUOPU/THBIE

B3aHMOH8ﬁCTBHe I'eHOB

XpomocoMHas Teopus
HacCJ1e/ICTBeHHOCTH

OIIK-1

CHEHHQHHOE HacCJjieJOBdHHe ITPU3HAKOB

o B 1
DNO| —

XpOMOCOMHOe orpenejieHre II0JIa U
HacjieJoOBaHHWe IIPU3HAKOB, CIeIlJIEHHbIX
C I1I0JIOM

—— NN DN N

NN NN N N

——= NN DN N

A 0O O

MouekysipHBIe 0CHOBBI
HacJ1e[ICTBeHHOCTH

N

N

co

OIIK-1

5.1

Buonorruyeckast posib U CTPYKTypa
HYKJIEMHOBBIX KMCJIOT

[—

5.2

I'enetuueckuii kon. Cunres Oeyka B
KJIeTKe

[a—

I'eneTnueckne 0CHOBBLI OHTOIreHe3a

OIIK-1

Crpykrypa resHa. Perymsuust cuHTesa
u-PHK u Genka

MyTanuoHHass H3MEHIHUBOCTh

OIIK-1

Krnaccudukanum myTanuii v ux
3HaUYeHUe

MyTareHe3 U MyTareHbl

N3MeHYnBOCTE U MeTOOLI eé
H3YYeHHS

[w-—
NN%O‘J[\JN

OIIK-1

8.1

Crartucruueckue MeTOJbl dHAJIN3d
KOJIMYeCTBeHHOM M3MEHYMBOCTH

8.2

MeTo/ibl CpaBHEHUS ABYX BIOOPOYHBIX
COBOKYITHOCTEN

N N = = IN NN

8.3

Craructuyeckue MeTOJbl dHAJIM3d
Ka4yeCTBeHHON U3MEHYHUBOCTH

N

I'eHeTHKa MOMyJISAIIMH

OIIK-1

[lonsiTve o0 TOMYyJAIMA UM YKUCTOMU
mauY. 3akoH Xapau-Baiabepra

—

—( DN

W N

OcHoBHBIe  (aKTOpPHI  3BOJIIOIUMK B
TIOMYJISIITUSIX

(SN}

OcHOBBI reHeTHYeCKOH HHIKeHepHH
U OMOTEexXHOJIOTUU

OIIK-1

OCHOBBI TEHETUYeCKOH HWHXXeHepUuu
paCTEHI/Ifl W )KUBOTHBIX

2

TpancrutanTanus OMOpHOHOB.
[IpuHIMIBL KJIOHMPOBAHMUSI u
I0JTyYeHUs] TPAHCTeHHBIX OPraHKW3MOB

NG N N

11.

OcHOBBI HMMYHOT€HeTHKU "
OMOXMMHUYECKO! reHeTUKH

OIIK-1

11.1

['pynnbl KpoBH W OHOXUMHYECKHUH
MOJIMMOP$U3M




[TogroroBka U BBITIOJIHEHUE
KOHTPOJIbHOM pabOThI

12

12

OIIK-1

IToAroToBKa K 9K3aMeHy

27

27

OIIK-1

Htoro

14

28

66

108

Tabnuna 2.2. 3aouHas popma

Ne
n/n

HanmMeHoBaHue pa3iesos U TeMm

KomuuecTBo yacos

Jlekun

Qy)

Bup
3aHATHUSA
(JIP)

Camocr.
pabora
(CP)

Bcero
10 TeMe

dopmupye-
MbIe KOMIIe-
TEHIIUH

2

3

4

5

7

BBoguasa nexknus

2

OIIK-1

Hpe,IIMET, MeTOdbI n 3Ha4YeHue
I'eHeTHuKH paCTEHI/Iﬂ M )KMBOTHBIX

2

NN O

III/ITOJIOI‘I/I‘IECKI/IE OCHOBBI
HaACJIeJCTBEHHOCTH

OIIK-1

CrpoeHne XpoOMOCOM H JeJieHHe
KJIETOK. KapI/IOTI/IH U ero BHUIOBBbIe
0COOEHHOCTH

I

3aK0HOMEepPHOCTH HaC/IeI0BaHUSI
NMPU3HAKOB IPH M0JIOBOM
Pa3sMHOKeHHH

10

OIIK-1

Mouo- U
CKpeIlIMBaHUS

HOJIMTUOPUIHBIe

BsaumogeiicTBre reHoB

XpomocoMHas Teopus
HaCJIe/ICTBEHHOCTH

10

OIIK-1

CHEHHEHHOE Hac/ieJOBaHHe ITPU3HAKOB

XPOMOCOMHOQ orpegejyieHUe II0Jla H
HacdjieJOBdHKWe ITPU3HAKOB, CHEIlJIEeHHbIX
C II0JIOM

e - S S -

[Sa]ieal

MOJIEKyJIﬂpHLIE OCHOBBI
HACJIeJCTBEHHOCTH

OIIK-1

buonorngeckas POJIb U CTPYKTYP4A
HYKJIEMHOBLIX KHCJIOT

M~

[enetuueckuit kon. Cunares Geska B
KJIeTKe

(S

I'eneTHyecKkHe 0CHOBBLI OHTOIreHe3a

OIIK-1

Crpykrypa reHa. Perymsuust cuHTe3a
u-PHK u Genka

MyTaunonnaﬂ H3MEeHYHNBOCTH

OIIK-1

Knaccudukaryy myTtanuii 1 ux
3HaUYeHue

MyTareHe3 ¥ MyTareHsbl

N3MeHUYNBOCTEL U MeTOBI eé
H3Y4eHHS

RSl & (o &R N RN oo

(=)
L S E )

OIIK-1

CraTucTuyeckre MeTO/JbI aHAJIM3ad
KOJIMYeCTBeHHOM M3MEHYHMBOCTH

Metoibl CpaBHEHUS ABYX BIOOPOYHBIX
COBOKYITHOCTEN

ETE

ul

2

CraTHUCTUYeCcKre MeTo bl aHaIn3a
Ka‘IGCTBeHHOﬁ HN3MEeHYUBOCTHU

Ol

el

I'emeTHKa momyJIsIuii

[u—

OIIK-1

[lonsTe o0 mOMYNSNWM W YUCTOU
JMHUM. 3aKkoH Xapau-Baitnbepra

EN[=p]

[Salf--} N

OcHoBHLBIE
TIOITYJISIIASIX

dakTOpbl  3BOJIIOIUM B

OCHOBBI reHeTH4YeCKOH HHXKeHepHHU
M OMOTEexXHOJIOTUH

OIIK-1




10.1 | OcHOBBI TeHeTHMYeCKOW HHXXeHepuu 4 4
pacTeHul U )KUBOTHBIX
10.2 | TpaucrutanTamnus SMOpPHOHOB. 4 4
[TpuHIUIIBI KJIOHUPOBAHUSI u
[I0JIy4eHHs] TPAHCTeHHBIX OPraHMU3MOB
11. | OcHoBBI HMMMYHOTeHeTHKH H 1 4 5 OIIK-1
0MOXHMHYECKOH reHeTHKH i
11.1 | I'pynmbl  KpoBU U OHOXMMHYECKUH 1 4 5
MOJIMMOP$U3M
HO,[[I‘OTOBKaUI/I BBIIIOJIHEHUE 18 18 OIIK-1
KOHTPOJIbHOW paboThI
[TogroroBka K 3K3aMeHY 9 9 OIIK-1
HToro 4 8 96 108

V4ebHas 1eITeTbHOCTb COCTOUT U3 JIEKITUMN, Tab0pPaTOPHBIX 3aHSATHH, CAMOCTOSITEIbHONM pabOTHI,
KOHTPOJIbHOM PabOTHI.

3.1. Conep:xaHue OTEeJIbHBIX Pa3/ieioB H TeEM

Pa3pgen 1. BBomHada jekunus

Tema 1.1. Ilpeamet, MeToabI U 3HAYEHHE TeHeTHKHU PAaCTeHUI U }KUBOTHBIX

[Ipenmer reHeTwku. MecTO TeHeTMKU cCpequ OHOJIOTMYECKMX Hayk. MeTonpl TeHeTHKU:
rUOpUIOJIOTUYEeCKU, MYTAllMOHHBIM, [UTOT€HEeTUYeCKUW, TIeHeaJloTUYeCKUi, IMOMyJISIMOHHBIN,
6y1M3HeIoBbIM, broxuMudeckuit. OCHOBHbIE 3Tallbl PAa3BUTHSI TeHeTUKU. PoJlb 0TeueCTBEHHBIX YUeHbIX B
paseutuu resetuku (H.U. BaBumos, A.C. Cepebposckuii, H.K. Kombnos, 10.A. ®umunyenko, C.C.
YeTBepuKoB U /p.). 3HaUeHHe T'eHeTUKH JJIsl pellieHus 3a/1a4 CeTbCKOX03sIMCTBEHHOT'O POU3BOJICTBA.

HacnencrBeHHOCTb ¥ MU3MEHUYMBOCTD, MX BUIBI M 3HAYeHHe.,

Pazpen 2. Ilutomoruueckne 0CHOBEI HACIEICTBEHHOCTH

Tema 2.1. CTpoeHne XxpoMocoM U JiejieHHe Kj1eToK. KapuoTun u ero BugoBbIe 0CO0eHHOCTH

CrpoeHue XpoMoCOM, UX POJib B HaC/eJICTBeHHOCTH. [lapHOCTb XpOMOCOM B COMAaTHYeCKUX
kieTkax. ['omosioruyHbie XpoMocoMbl. CrieniudpruIHOCTh MOPPOJIOruM XpoMOCOM. [lefleHre KIeTKU U
BOCIpoM3BeJleHne. MUuTtoTudeckuil Mk U ¢gaspl MuUTO3a. Melio3 U obpazoBanue ramer. Konbroranus
xpoMocoM. Penykius unciia xpomocom. ['eHeTryeckast pojib MUTO3a U Meio3a.

KapuoTun 1 ero ocobeHHOCTH Y CelTbCKOX03MCTBEHHBIX PACTEHUM U )KUBOTHBIX.

Pa3zgen 3. 3akoHOMepHOCTH HaCJIe0BAaHUSA IPU3HAKOB IIPH II0JI0BOM Pa3MHOKeHHH

Tema 3.1. MoHo- ¥ moIurHOpHUAHbIe CKPelUBaHus

[Tonsatusi: reH, reHoTUn U peHOTUN. ['OMO3UTOTHOCTb U TETEepPO3UTOTHOCTh. 3aKOHOMEpPHOCTU
HacJe/IOBaHUSI TIPU MOHOTUOPUAHOM CKpeIMBaHUU: eIMHO0Opa3ue TMOpPHUIIOB IepBOr0 MOKOJIeHUS,
paciieryieHlie BO BTOPOM TTOKOJIEHUU. 3aKOH «YHUCTOTHI TaMeT».

AHanuzupytolliee CKpelliuBaHWe, aHAJIM3 TUTIOB ¥ COOTHOIIIeHUs TaMeT y TUOpuIoB. Pacienienue
1o (eHOTUITy U TeHOTUITy BO BTOPOM IIOKOJIEHUUW IIPU MOHOT€HHOM KOHTPOJIe, IIPU aHAJIU3UPYIOLIeM
CKpeIMBAaHUU NPHU3HAKA U Pa3HbIX THUIAX aJIeJIbHbIX B3aUMO/IEUCTBUH.

3aKOHOMEpHOCTW Hac/ie[IoBaHUsT B JIU- U TOJUTUOPUIHBIX CKpeIMBaHUSIX: eIUHOOoOpa3ue
MIepBOT0 TIOKOJIEHUS U pacllielyieHre BO BTOPOM IMOKOJIEHWHU. 3aKOH He3aBUCHMOI'0 HaCJle[IoBaHUs TeHOB.
OTKJIOHEeHMsI OT MeH/IeJIeBCKUX paclllellJIeHUH ITPYU MOHO- M TIOJIMTeHHOM KOHTPOJIe TPU3HAKOB.

Tema 3.2. BzauMopeiicTBHe TeHOB

[IpencraBiienne 06 anmensx M WX B3aMMOJEWCTBUSIX: IOJTHOE M HeIMOJHOe JIOMUHHPOBAaHUe,
CBepXJIOMUHUPOBaHHe, KOJJOMUHUPOBAHUE.

HeannenbHble B3anMOeNCTBUSI: HOBOOOpa3oBaHWe, KOMILJIEMEHTapHsl, 3IUCTa3, MJIeHOTPOITHOe
JIeiCTBUe TeHa, IoJIUMepHsl, TreHbI-MoJudUuKaTopbl. [lomMreHHOe HacieloBaHHE KOJUYECTBEHHbBIX
npu3HakoB. [loHsTHe 00 3KCIIPeCcCUBHOCTY Y NTEHeTPAHTHOCTHU r'eHa.

Pa3znen 4. XpoMocoMHas TeopHsi HaCIeACTBEHHOCTH

Tema 4.1. CreruieHHOe HacJIefoBaHue NpH3HaKoOB. OCco0eHHOCTH HaCIeJ0BaHHS IPU3HAKOB
NpH cuervieHnu. I'pynnsl crenienus

[lonHoe u HemnonHoe cremieHWe reHOB. KpoccuHroBep. MHoOXeCTBeHHble I1epPeKpecTBhl.
Hnrepdepennus. JInHeliHoe pacrionoxeHre reHOB B XpoMocoMax. OCHOBHBIE TTOJI0XKeHHUS] XPOMOCOMHOM
TeopUH HacjieJicTBeHHOCTH 1o T. Moprany.



l'enetTndeckue KkapThl, IPUHIUI KX IIOCTPOEHUs Y 3yKapuoT. Hcrnosb3oBaHue JJaHHBIX
IIUTOTeHeTUYeCKOI0 aHa/IM3a JIs JIOKalnu3auu reHos. Lluronornyeckue kapTsl XxpoMocoM. [locTpoenue
dr3UUeCKUX KapT XPOMOCOM C ITOMOII[BI0 METOJI0B MOJIEKYJISIPHOW OMOJIOTHH.

Tema 4.2. XpoMocoMHOe ompefiejieHHe 10JIa ¥ HacjJeloBaHHe IIPH3HAKOB, CIeNJIeHHBIX C
I0JIOM

Tunel XxpoMoCOMHOr0 onpefiesieHys 1osna. [1ooBele XpoMOCOMEL, TOMO- U reTeporaMeTHBIH 1071
HacnenoBanme mNpu3HAKOB, CIeIJIEHHBIX C 1oyioM. HacnepoBaHue INpy He pacXOXK[IeHWH IIOJIOBBIX
xpomocoM. banaHcoBasi Teopusi onpeneneHusi nosia. HacnenoBaHue INpUM3HAKOB, OTPaHUYEHHBIX U
KOHTPOJIMPYEMBIX I10JIOM.

Pa3nen 5. MoJiekyJisspHbIe 0CHOBBI HACJIeJICTBEHHOCTH

Tema 5.1. Buosioru4eckas pojib U CTPYKTypa HyKJIeHHOBBIX KHCJIOT

HyxienHoBble kucoThl. JlokazaTenbcTBa reHeTUUeCKOM pOJii HyKJIEMHOBBIX KUCIOT. CTpoeHue
u crpykrypa IHK u PHK. Buasl PHK. ®@yHk1un HyK/IeMHOBBIX KUCIIOT B peaju3alliy FeHeTHYecKou
nHdpopmaiuu. Penmmkarnus JIHK. I'en u reHom.

Tema 5.2. I'enerndecknii kon. CHHTe3 0eJIKa B KJIeTKe

l'enernueckuii Kol M ero CBOMCTBA. Jloka3aTesbCTBa TPHUIUIETHOCTU Koja. PacmmdpoBka
KOZIOHOB. BripoxneHHOCTh Kopa. Tepmunupytoye KofoHbl. HernepekpriBaeMOCThb, KOJIMHEApHOCTh U
YHUBepCalbHOCTh T'eHeTUYeCKOoro Kojia. brocuHTe3 Oenka B KileTKe. TPaHCKPHUIIINS U TPAHCISIIUS —
aTanbl cCMHTe3a Oenka. [Iponeccunr.

Pa3zgen 6. I'eneTn4eckne 0CHOBHI OHTOTeHe3a

Tema 6.1. CTpykrypa rena. Perynsamnus cunresa u-PHK u 6eska

[IonsitTne 06 oHTOreHe3e W O reHeTHyecKOM HHPopmanuu. CTPyKTypa U (PYHKIMU TeHOB.
MornekynsipHble MexaHW3Mbl peryJjisiliid AelCTBUsSl TeHOB. Perymsnusi TpaHCKPUIIMM Ha YpOBHe
npomoropa, ¢pyHknui PHK-nomumepaswl. Cucremnas perysnsiusi. OniepoHHbIe CHUCTEMBI peryJsisiyiu
(Teopus 7Kakoba v Mono). [ IpyHIIMIIBI perysisiuu AefiCTBYsI TeHOB y 3yKapyoT. Posb sigpa v nuTomia3msl
B Pa3BUTHHU.

Paspnen 7. MyTainnoHHasi ©3MeHUYHBOCTD

Tema 7.1. Kinaccugpukanum MyTanui 1 UX 3Ha4eHHe

['eHoMHBIe K3MeHeHUSs: NOJUIUIOWAMS, aHeyIUlouaus. Posib NMOMUIIIONIYMM B 3BOJIIOLUU U
celeKlIUd. AHeYIUIOMAUs: HYJUIMCOMHKH, MOHOCOMHKH, NOJUCOMUKH. (OcobeHHOCTH Melo3a U
00Opa3oBaHMs raMeT Y aHeYIIJIOUJIOB, UX IUIOIOBUTOCTDb U XKU3HECIIOCOOHOCTb.

XPpOMOCOMHBIe TIePeCTPOMKHU: JieJlellid, TyTUIMKAI[ui, UHBEPCUH, TPAHCIIOKAIINY, TPAHCIIO3UIINH.
MexaHn3Mbl UX BOZHUKHOBeHHsl. Oco0eHHOCTH Mei03a ITpH pa3iIMyHbIX THUIIAX [1epecTPoeK.

Knaccudukanust renHpix MyTanuid. OOmjasi XapakKTepUCTHKA MOJIEKYJIIPHOM  IPUPOABI
BO3HHMKHOBEHHS TeHHbIX MyTallUii: 3aMeHa OCHOBAHWH, BbINIaJleHHe UM BCTaBKa OCHOBaHUH.

Tema 7.2. MyTareHe3 u MyTareHbl

CrioHTaHHBIH W WHIOYIMPOBAaHHBIM MYTAllMOHHBIA IIporecc. PaguanuoHHBIN MyTareHes:
reHetTdeckue 3G(QeKTbl HOHU3UPYIOUero wu3nydeHus U Y P-nmyderl. XUMHYECKUM MyTareHes.
OcobeHHOCTH MyTareHHOIO JIeMCTBHS XMUMHWUYECKUX areHTOB. buosiornuyeckuii myrtareHe3. @akTophl,
MOUUIIMPYIOIe MYTAllMOHHBIA TIpollecC. AHTHMyTareHbl. MyTareHbl OKpYy»Karolleid Cpefsl.
[TpencraBienue o NPSIMBIX U OOPATHBIX, TeHEPAaTUBHBIX U COMAaTUYECKUX MyTaIlUsIX.

Pazpnen 8. U3MeHUNBOCTD U MeTO/IbI €€ N3ydeHHs

Tema 8.1. CTaTHCcTHYeCcKHe MeTO/IbI aHa/IN3a KOJIHYeCTBeHHOH H3MeHYHBOCTH

Krnaccuduxkanus npusHakoB. [IoHATHe 0 BBIODOPOYHOU U TeHepaJIbHOM COBOKYIHOCTSIX, 00BbEMe
COBOKYITHOCTH, BapHWaHTe, HeIlpepbIBHOW U [HMCKPeTHOW W3MeHYMBOCTH. [IpuHIMI 1OoCTpoeHws,
rpadudeckoro n3obpaxkeHusi (MIOJIUTOH U TUCTOTPaMMa paclipefielieHHsT) U aHajIM3a BapUallMOHHOTO Psijia,
CpenHue BelMYMHBL CpefHsisi apudMeTHYecKas, TeoMeTpyAYecKas, KBaJjpaTHieckasi, TapMOHUYecKas,
CpenHsisl B3BellleHHasi, MoJla U MeiraHa. [lokasaTenn M3MeHYMBOCTM NPU3HAKA: JIMMUTHI, THACIIEpPCHs,
BapMaHCa, CpefiHee KBaJpaTUyecKoe OTKJIOHeHWe, KoagduiumeHnT Bapuauuu. Omunbka cpeaHei
apudmetnyeckor. KoaddunmeHT koppesssiMi — Mepa CONPSDKEHHOW M3MEeHYMBOCTU. BbrumciieHue
KoadduIeHTa KOppeJisiiiy U ero JJOCTOBEPHOCTH MeXXy KOJIM4eCTBeHHBIMU ITPU3HAKaAMU.

Tema 8.2. MeToas! cpaBHeHUsI IBYX BHIOOPOYHBIX COBOKYITHOCTeM

OmeHka AOCTOBEPHOCTU Pa3HOCTU MeXIy CpeHUMH apupMeTHYeCKUMH JIBYX BbIOOPOYHBIX
COBOKYIIHOCTeM C ToMolpl0 Kpurepusi (CTbhiofileHTa. AHanM3 XapakTepa paclielljieHuss B
TUOPU/I0TIOTMYECKHX OMBITAX C MCIIOIb30BaHUEM KPUTEpPHs X2.



Tema 8.3. CTaTHCcTHYeCcKHe MeTO/Ibl aHa/IN3a Ka4eCTBeHHOH H3MeHYHBOCTH

KauecTBeHHble IPU3HAKU C allbTepHATUBHOW U3MeHUYUBOCTHIO. [IoHsATHE 0 BeposTHOCTH. YacToTa,
IUCIIepcys, BapuaHca, CpellHee KBaJpaThdeckoe OTKIOHeHWe. Ommbka YacToThl. Brlumcienue
Ko3ddulleHTa KOppessiiud U ero JIOCTOBEPHOCTM IIpM KadeCTBeHHOM Bapuanuu. OneHka
JIOCTOBEPHOCTH Pa3HOCTH MeXy YaCTOTaMU JByX BbIOOPOUYHBIX COBOKYITHOCTEH C IIOMOUIbIO0 KPUTEPUSsI
CrplofieHTa.

Paznen 9. I'eneTuxka nmomyisimmii

Tema 9.1. IloHsrTHE 0 MOMYISAIUH ¥ YHCTOH JUHUH. 3aKoH Xapau-Baiinoepra

[Tongarre o Buge u nonymnsanuu. [loHATHE O 4YacTOTax I'eHOB M I'eHOTUIIOB. MareMaTH4ecKue
MOJleNIM B IIONYJISIIUOHHOM TreHeTuKe. 3akoH Xapnau-BaiiHOepra, BO3MOXXHOCTH ero IpMMeHeHUs.
['eneTnyeckasi reTepOoreHHOCTD IOIYJISIINAN.

Tema 9.2. OcHoBHBIe PAaKTOPHI 3BOJIONHNH B Oy ISIIMSIX

@DaxTOpBl AMHAMUKY F'eHeTUYeCKOr'0 COCTaBa IOyJIIINHU (Ipelid reHOB), MyTallMOHHBIM [IPOLIECC,
JleHCTBUe 0TOOpa, MEeXIIONyJIIIMOHHble MUTpanuy. [IoHsSTHe 0 BHYTPUIONYJISIIMOHHOM I'eHeTH4eCKOM
nonmMopdusMe U reHeTUUeCcKoOM Ipyse. EcrecTBeHHBINM 0TOOP Kak HanpapBisitolUi (HaKTOp 3BOIOIUU
nonyssui. Popmsl 0TO6OpA: ABWXKYIIUM, CTaOMIM3UPYIOIINH, TU3PYIITUBHBIM.

3HaueHWe MONYJISLMOHHON I'eHEeTUKH [l CelbCKOXO3SMCTBEHHOI'O IPOM3BOJCTBA, CEJIeKIUH,
peliieHus Ipo6sieM coXpaHeHUsI TeHO(OHA IeHHbIX KyJIbTYPHBIX U JUKHUX POPM pacTeHUH U KMBOTHBIX
¥ 6MOJIOrMYecKoro pa3Hoobpasusl.

Paznen 10. OcHOBBI reHeTHYeCKOI HHXKeHepHH M OHOTeXHOJIOTHH

Tema 10.1. OcHOBBI reHeTHYeCKOI HHKeHepUH PacTeHU U JKUBOTHBIX

3ajlaul U MeTOJOJIOTHsl TeHeTUYeCKOM HHXeHepuu. MeTonpl BbIJle/IeHHsl U CHHTe3a TeHOB.
[Tonstue o BexkTopax. ['eHomHBIe 6HOMMoOTeKH. CrioCcOOBI MOJTydeHrs: peKoMOUHaHTHBIX Mosiekyn JTHK,
METOJbl KJIOHMPOBaHHS TeHOB. (OCHOBBI T'eHeTUYeCKOM WH)XXeHepUM PpacTeHUH U JKUBOTHBIX:
TpaHCc@OpMaIys KJIeTOK BBICIIUX OPraHU3MOB, BBeJleHHe IeHOB B 3apOJblllIeBble U COMaTUYeCKHe KIIeTKH
’KUBOTHBIX.

Tema 10.2. Tpancnnantanusa 3mMOpuoHOB. IIpHMHIMIBI KJIOHHMPOBAaHHS H IOJIy4eHHUS
TPaHCTeHHBIX 0PraHU3MOB

Tpancna"Tanys 3MOPUOHOB KakK METOJ] YCKOPEHHOTO BOCIIPOM3BOZCTBA BBICOKOIIPOAYKTUBHBIX
KUBOTHBIX. [losTyyeHue ¢ MOMOIIIBIO TeHeTHYecKOW MH)XXeHepuu TPaHCTeHHBIX OpPraHuM3MOB. Boripochl
KJIOHUPOBAHMS KUBOTHBIX.

3HaueHHe reHeTUYeCKOU MH)XeHepruy U OMOTeXHOJIOTUH B pellleHUH 3aja4 CeJIbCKOI0 X035WCTBa U
Pa3IMYHBIX OTpaciield HAPOAHOIO XO3SMCTBa.

Paspen 11. OcHOBBI HMMYHOTeHEeTHKH H OMOXUMHUYECKOH reHeTHKH

Tema 11.1. I'pynnsl KpoBH M 0MOXUMHYECKUH OIMMOPPuU3M

[TonsaTie 06 MMMyHOreHeTHKe W WUCTOpHUsS ee pa3BUTHs. ['pynnel kpoBu. OCHOBHBIE NOHSTHUS:

dHTUI'€HbI, dHTUTEJId, dHTUT€HHOCTb, UMMYHOI'€HHOCTb, UMMYHOJIOTHYeCKdsl CHEL[I/ICl)I/IIIHOCTb, rarTeH,



TeHeTH4YecKas CHCTeMa Py KpoBH, ¢peHorpymnmna, TUI kpoBH. HoMeHknaTypa aHTUreHOB M CHCTEM KPOBH.

Hacnenosanue rpynn xposu. 3nayenue rpymnn KpoBH Juis

*KHBOTHOBO/ICTBA: KOHTPOJIb AOCTOBEPHOCTH MPOHCXOXKIEHHS XXUBOTHBIX, IMMYHOTeHeTHYeCKHIA aHaJIn3

MOHO- W JIM3WUTOTHBIX OIM3HELOB, MEXIIOPOJHas M BHYTPHIOpoaHas av¢dgepeHIManus, NOCTPOEHHE

TeHeTHYeCKHX KapT XPOMOCOM, CBSI3b TPYNI KPOBH C YCTOHYMBOCTBIO K 60/1e3HsAM H NPOAYKTHBHOCTBIO.
[lonarue nmomimopdusma, monmumopdubiil red. HoMeHk1aTypa nmonmumMopdHbIX cHCTeM GelIKoB

¢epmenToB. OcHOBHEIE GHOXUMUYECKHE TI0IMMOPQHEIE CHCTEMBI Y CENIbCKOXO3SHACTBEHHBIX )XHBOTHBIX.

3Ha4YeHHe B6HoXHMMHUYeCcKoro l'IOJI.P[MDp(i)HBMa IJId SKHBOTHOBOCTBA.

4. Y4ebHo-MeToqH4IecKoe H HHPOPMAITHOHHOE 00ecreyeHHe JHCIHMILTHHEI
(Moxyns)

4.1. Ciicok 0CHOBHOIA JIMTepaTypsI
C —&Nﬁ‘i@ gdmepl{ocm HX

G‘\

f/fpr5 -Jlanp, 2020.

1. Kamues, A. K. I'enernka. HacnencTeeHHOCTs M HM3MeHYMB

2

peanu3aiuH : yyebHoe nocobue / A. K. Kaaues. — 2-e u3p., ucnp, —
— 332 c. — ISBN 978-5-8114-4985-9. — Texcr : anexTpoHHs // JI
cuctema. — URL: https://e.lanbook.com/book/130187

4.2. COHCOK IOIOJHHTENbLHOMH JIHTepaTyphl

\3‘“

1. 'enetuka. YyebHuk / B.JL. Ileryxos, O.C. Koporkesuy, . CTaMGEKDB Aé.,H-”?KHraqu 2-e
M3[., McIl. U pom.- HoBocuGupck, 2007. — 628 c.
2. Edpemosa, B.B. 'enetnka: yyeGHuk st cTyzneHTos By3os / B.B. Eppemosa, }0.T. Aucrosa.-
Pocros-Ha-/lony: ®enuxkc, 2010.- 248 c.
3. Illumxuna, T. B. 'eHeTHKa pacTeHHH W JXHBOTHBIX: y4e6Hoe mocobue / T. B. Illumkuna. -
Ilensa: TIIAY, 2018. - 182 c. - Tekcr: onektponHsnit // Jlame: OBC. - URL:

https://e.lanbook.com/book/131076

4.3. Ilepevens pecypcos MHPOPMaIHOHHO-TeJIeKOMMYHHKAIMOHHOMH ceTH «HTepHeT»

Tabnuua 3. [Tepevyenp HHGOPMAIMOHHBIX PECYPCOB

HJ)ri HaumeHoBanue Anpec
1. @enepanbHblil nopran Poccuiickoe obpazosanue http://www edu.ru/
2. OdumumaneHeri cait MuHcenbxo3a Poccun http://www.mcx.ru/
3. HayuHas anmekTpoHHas 6ubinoTeka https://elibrary.ru/defaultx.asp
4. ArpapHas poccHiickas HHbGOpPMallMOHHAs CHCTeMa http://aris.ru/
5. YrnpaeineHue 1o aTudeckuM npobieMaM B http://www.hhs.gov/ohrp/
6HOTEXHOJIOTMYECKHX MCCIIeI0BAHHSAX
6. Kyspmuna H.A. BroTtexHomnorus. 3neKTpoHHLIHR http://www.biotechnolog.ru/
y4ieOHHK
7. OdunmanbHbIi calT Kadepel FTeHeTUKH http://www.plantgen.com/
6uotexnonorun PTAY-TCXA



https://e.lanbook.com/book/131076
http://www.biotechnolog.ru/

4.4. METOHI/I‘IECKI/IE YKa3aHHSA A1 Oﬁy‘IalOH_II/IXCH 110 OCBOEHHI0 JUCITHUII/INHBI (MOHyJIIO) 4

CaMOCTOATeJILHOM PadoTHI

YH-T.

1. l'enerrika U GHMOMETpUSI: METOAMYECKHE YKa3aHUS TI0 U3YYEHUIO TUCITUIUIMHBI, BBHITTOTHEHUIO
caMoCTOSITeJIbHOW 1 KOHTpoJibHOUM paboTel // Coct.: H.H. Kounes, M.JI. Kounesa / HoBocub. roc. arpap.

- HoBocubupck,

2023. - 51 vc

http://nsau.edu.ru/file/142091]

[OBC @®I'bOY BO HoBocubupckuii

r'AY:

4.5. Ilepeyenr WHQOPMAIMOHHBIX TEXHOJIOTHH, MCIIOJIb3yeMBbIX IPH OCYyIIeCTBJIeHHH
00pa30BaTeIHLHOr0 MpoIecca Mo JUCHHIUIHHe (MOYJII0), BKJIIOYasl IepedyeHb JIUIEeH3HOHHOT0 U
CBO0O/THO pPacHpOCTPaHSIEeMOro MPOrpaMMHOro obecriedeHusi, 1 HHPOPMAIMOHHBIX CIPaBOYHBIX
CHCTeM, HarJIS/AHbIX IT0CO0HIt

Tabmura 4. [lepedeHb TUIEH3UMOHHOTO U CBOOOTHO PaCIIPOCTPAHSIEMOT0 IIPOrPaMMHOTO

obecrieyeHust
No Tun nuneH3un umm
HavmenoBanue
n/n npaBoobJIafiaTellb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, PowerPoint) Microsoft
3. | bpoysepMozillaFireFox MozillaPublicLicense
4. | IlouroBsnii kiveHnT Thunderbird MozillaPublicLicense
5. | ®annoBeiii MeHemkep FreeCommande becnimataag
Tabmnuna 5. [Tepeyens miakaToB (110 TeMaMm), KapT, CTEHOB,
MaKeToB, Mpe3eHTaIui, GUIbLMOB U T.[I.
No
i Tun HavmenoBanue [Ipumevanue
1. | [Ipe3enTanus ITpenmetr MeTobI ¥ 3HaUeHUE I'eHeTUKU PaCTeHUH U 27 crainoB
>KUBOTHBIX.
2. | IIpesenTanus 3aKOHOMEPHOCTH HacJle/IoBaHuUs IPU3HAKOB IpH 1ojIoBoM | 21 ciaig
pa3MHOXKeHUHU
3. | IlpesenTanus BszauMopeicTBre reHoB 56 cranzoB
4. | IlpesenTanus XpoMOCOMHas TeOpUsi HACJIeJICTBeHHOCTH 11 cmatinoB
5. | Ilpesenranus MorsiekysisipHble OCHOBBI HACJIe/ICTBEHHOCTH 62 ciaina
6. | [IpesenTanus MyTanoHHast U3BMeHYMBOCTb 25 cranoB
7. | Ilpe3enTanus ['eHeTHKa nonyJssnAn 24 cnanpa
8. | Buneodpunbm 100 Benmmkux oTKpbITHH. ['eHetnka. - BBC, 2004 45 MuH.
9. | Bugeobwibm Academia. I'enom kak kaura 1. Jlekrusa Ckpsiouna K. T'. 45 mMuH.
10. | Buneodpunbm Academia. I'enom kak kHura 2. Jlekuust Cxpsiouna K. I'. 45 MuH.
11. | Bugeobwibm Yac Kpemis - JIHK T'eneanorus. B roctsx A.A. KomecoB | 45 muH.
12. | Bugeobwibm Academia. I'enetuka u resomuka. Jlexiuga STHKOBCKOTro 45 mMuH.
H.K.
13. | Anbbom doTtorpaduu )KUBOTHBIX C AHOMAJTUSIMU 15
¢dororpadpuii
14. | An6om doTtorpadguu XpOMOCOMHBIX HAOOPOB C.-X. )KUBOTHBIX B 15
HOpMe U C MyTallusIMU B KaPUOTHUIIE ¢dororpadpuii
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5. Onucanue MaTepruaIbHO-TEXHHYECKOH 0a3bI
Tabmura 6. [lepeyeHb UCIIONIb3yeMbIX TOMEIEHUH:

No
ayJIUTOPUU

Tun ayauropuu

[Iepedyenn obopynoBaHUs

3-102

AynuTopus ISl 3aHITUN
JICKIIMOHHOT'O THIIA

CranoHapHBIA MYJIbTUMEAUNHBIN IPOEKTOP,
HOYTOYK, 9KpaH 3x4 M, JIocka MapKepHasi,
ayJinoobopyioBaHue: MUKPOGdOH, KOJIOHKH

3-127

AynuTopus ISl 3aHITUAN
CeMHHApPCKOTO TUIA, TPAKTUYeCKUX
3aHATUH, TEKYILEero KOHTPOJIS U
[IPOMEXXYTOYHOM aTTeCTalluH,
CPYIIIOBBIX U MHIUBUIYAJIbHBIX
KOHCYJIbTAIlUMN

Hocka aynutopras JIA-12

3-108

AynuTopus J1sl 3aHATUAN
CeMHHApPCKOTO THUIIa, TPAKTUYeCKUX
3aHSITUH, TEKYILEero KOHTPOJIS U
[IPOMEXXYTOYHOU aTTeCTalluH,
TPYIIIOBBIX U MHIUBUIYAJIbHBIX
KOHCYJIbTallul

Hocka aynutropHast

HK-502

AynuTopust J1sl 3aHITAN
JIEKIIMOHHOTO THUIIA, TTPAKTUIECKUX
3aHSTUH, TEKYILero KOHTPOJIS U
IIPOMEXYTOYHOU aTTeCcTalluH,
TPYIIIOBBIX U MHIUBUIYAJIbHBIX
KOHCYJIbTalluN

(CranmoHapHbIN MYyJIbTUMEIUUHBINA ITPOEKTOP,
HOYTOYK, 3KpaH 3x4 M)

6. HOpﬂ)IOK dATTeCTalluM CTYAeHTOB I10 TUCIUILIINHEe

HHSI dTTeCTallu CTYyJAeHTOB II0 JUCHUIUINHEe «I'enernka paCTeHI/Iﬁ " XXUBOTHBIX» HCIIOJIb3YeTCHd
TPaAUIIMOHHAA CUCTeMd KOHTPOJIS X OLIEHKH YCIIeBaeMOCTH o6yqa}01unxcs[.
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7. Cornnacosanne paboueil mporpaMmMsl
CooTBeTcTBYeT yueGHOMY IUIaHY, yTBEpX/EHHOMY Y4eHbIM COBETOM ®I'eOY BO
YHuBepcurera 6UOTEXHONOTHIA, IPOTOKOJ OT « 25 » __jiekabps 2025 T. Ne 8

Pa6ouas mporpamma o6cysx/ieHa ¥ yTBep)KIeHa Ha 3ace[JaHHH KadeJpbl IPOTOKOII OT
«_14 »  sHBaps 2026r. Ne _5_

W.o0 3aBenyroniero kadeapoi A M.B. CrpmkkoBa
(nOJDKHOCTE) MOAMNKHCH dHO

3aMeCTUTeNb JIeKaHa 110 MeTOAUYECKOH }

¥ BOCIIMTaTeJIbHOM paboTe /(7/ [ ee . I'. AHTOIIKKHA
(IO/DKHOCTB) - MOLIHCH { $PHO

Pa6ouas mporpaMMa o6Cy>ieHa U COOTBETCTBYeT y4ebHOMY IUlaHy, YTBepXKIeHHOMY V4eHbIM
coserom GTBOY BO YuuBepcuTeTa 6MOTEXHOJIOTHH, IIPOTOKOM OT «__» 20 1. Ne

H3meHeHM# He TpebyeTcs/M3MeHeH sl BHECeHbI B pasnmen(-b1):
HYXKHOE NOTYepKHYTH

ITpencenarenb yuebHO-METOANIECKOIO

coBeTa (KOMHCCHH)
(00WKHOCTB)

MOAIMHCH $HO

PaBoyas nporpamMma 06CyKaeHa U COOTBETCTBYET yueGHOMY IUIaHY, YTBEPKIEHHOMY Y4YeHbIM
coeroM ®I'BOY BO YHuBepcuTera GHOTeXHOJIOTHH, IPOTOKOJ OT «__» 20 1. Ne

M3meHeHUi He TpebyeTcs/u3aMeHeH sl BHeCEHbI B pasnen(-bl):
HYKHOE [OI4epPKHYTH

I[Mpencenareb y4ebHO-METOJMIECKOTO

coBeTa (KOMHCCHH)
(OIKHOCTE)

MOAIHCh $dHO
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