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AHHOTAIUSA

paboueii mporpamMMbl y4eOHOM TUCIUTIITHBI
b1.0.19 «I'eneTuka pacteHuii»
JUIs TIOATOTOBKY Oakanaspa no HarpasieHuo 35.03.05 CagoBoacTBO HanpaBIeHHOCTH
«[171010BOICTBO 1 OBOIIEBOJICTBOY

Ileab ocBOeHHs] AMCHUMILVIMHBI: BbIPAa0OTKAa NOHUMAaHMA (DyHIAMEHTAIbHBIX 3aKOHOB
FEHETUKH, YMEHHME pellaTh TIeHeTudeckue 3azaud. (OCBOEHHE CTYIEHTaM OCHOBHBIX
3aKOHOMEPHOCTEW HACJIEIOBaHUS M M3MEHUYMBOCTH IPU3HAKOB OPraHM3MOB, UX I€HETHYECKON
OCHOBBI, @ TAKXKE METO/I0B YIPABJICHUS 3TUMHU IPOLIECCAMHU.

MecTo AMCHMILIMHBI B Y4eOHOM ILIaHE: JUCLUIUIMHA BKJIIOYEHA B JUCLUIUIMHBI
00s13aTeNIbHONM YacTH y4yeOHOro IuiaHa Mo HampasieHuto noarotoBku 35.03.05 CamoBoacTBo
HanpasiieHHOCTH «[111010BOICTBO U OBOILIEBOACTBOY.

TpeOoBanuss K pe3yJbTaTaM OCBOCHHMS JUCHHUIVIMHBI: B PpPe3yJabTaTe OCBOCHUS
JTUCIUATUTHHBL (DOPMUPYIOTCS CIIEIYIONTHE KOMIIETCHIIUH:

Obwenpogheccuonanvrvle komnemenyuu (OIIK):

OIIK-1 - CnocoOeH pemiaTh TUIMOBBIE 3aJaud NMPO(ECCHOHATBLHON NESITEbHOCTH Ha OCHOBE
3HAaHUH OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX U E€CTECTBEHHBIX HAayK C I[PUMEHEHUEM
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH.

— OIIK-1.1 - /lemOoHCTpHUpYET 3HAHHUE OCHOBHBIX 3aKOHOB MaTEMaTUUYECKUX U €CTECTBEHHBIX HAYK,
HEOOXOIMMBIX JUIS PEIICHHUS THUIOBBIX 33/1a4 MPO(heCCHOHATLHON A TEIbHOCTH.

- OIIK-1.4 - IlpumeHsieT COBpEMEHHBIC IPEJICTABICHUS O CTPYKTYPHO-(QYHKIMOHAIBHOM
OpraHu3alliil TEHETHYECKOW MpOorpaMMbl pPAaCcTEHHH, METOJaX MOJIEKYJSIpHOH Ouosioruy,
TeHETUKU U OMOJIOTMH PAa3BUTHUS B TPO(PECCHOHATBHOM IEATETbHOCTH.

OIIK-4 -Crioco6eH peann30BbIBaTh COBPEMEHHBIE TEXHOJIOTHH U 00OCHOBBIBATh MX MPUMEHEHHE
B IIPO()eCCUOHATBHOM JIeSITETbHOCTH.

— OIIK 4.2- OOGOCHOBBIBAaET 3JEMEHTHl CHUCTEMBI 3E€MIIEJENUS, TEXHOJOIMM BO3JIEJIbIBAHNUS,
XpaHeHUs M MepepaboTKH CeNbCKOXO3SMCTBEHHBIX KYJIbTYP NPUMEHUTENIBHO K IMOYBEHHO-
KJIIMMaTHYECKUM YCIIOBUSAM C YYETOM arpojaHAimadTHON XapaKTEepUCTUKU TEPPUTOPHH.

- OIIK 4.3- Hcnonp3yeT COBpEeMEHHBbIE T€HETHMUYECKHE TEXHOJOTHHM M OOOCHOBBIBaTh HX

IpPUMEHEHNE B TPO(HECCUOHATILHON e TENIbHOCTH.
Kparkoe cogep:kanue JTUCHUILVIMHBI: B COOTBETCTBUH C LESIMU U 33/Ja4aMU B CTPYKTYpE
JMCLUIUIMHBI BBIIENAIOTCS IEBATH TECHO CBA3AHHBIX JAPYT C APYrOM pazjiena (pacKpbIBaroIIuecs
COOTBETCTBYIOIMMHU TemMamHu): 1. Beeaenue. 2. [{lutonornueckue u MONEKYISIpHbIE OCHOBBI
HacleAcTBeHHOCTH. 3. CTpyKTYpHO-(QYHKIIMOHATIbHAS OpraHU3allHs TeHOMa PacTeHUH U aHaAIN3
¢bynkuii rena 4. CucreMbl pa3MHOKEHUST paCTEHHUM U X TeHEeTUYeCKUH KOHTpouib. 5. ['eHeTnka
OHTOTeHe3a pacTeHuil. 6. ' eHeTHUecKre METO bl CeNeKIUH. | eHeTuYecKre TEXHOJIOTHU B PELLICHUN
3a/1a4 cenekuu. 7. ['eHeTnka MMMyHHUTETa pacTeHH. §. I 'eHeTHKa NOoMmyIsIquid pacTeHU.

OO01mas Tpy10eMKOCTb TUCHUILTUHBI: 144 gacos/ 4 3au. en.

IIpoMe:KyTOYHBIM KOHTPOJIb: 3K3aMEH.

1. Heab ocBOEHUSI TUCHUTITHHBI

[lenpro OCBOCHMS TUCIUIUIMHEI «] €HEeTHKa pacTeHUI» SBJISETCS BHIPA0OTKA MTOHUMAHUS
dyHIaMEHTAIBHBIX 3aKOHOB TEHETHKW, yMEHHE pelaTh reHetndeckune 3amaun. OcBoeHue
CTYyJIGHTaM OCHOBHBIX 3aKOHOMEPHOCTEM HACIEJOBaHUS W HW3MEHYMBOCTH MPU3HAKOB
OpPraHU3MOB, UX T€HETUYECKON OCHOBBI, a TAK)KE METOJOB YIPABICHUS 3TUMHU MPOLECCAMH.

2. MecTo TMCHMIJIMHBI B y4eOHOM mpolecce

JucrunnuHa «['eHeTHKa pacTeHWUH» BKIIOYCHA B JAWCIUIUIMHBI 00S3aTEIbHOW YacTH
yueOHOro rmaHa HampaBieHus noaroroBkd 35.03.05 CamoBoAcTBO — HANpaBICHHOCTH
«I1110/10BOJICTBO U OBOILIEBOACTBO.



[IpenmecTByOUMMH KypcaMH, Ha KOTOPBIX HEMOCPEACTBEHHO 0a3MpyeTcsl TUCIUIUINHA

«['eHetnka pacreHuil», SBIAIOTCA - IIKOJBHBIA Kypc Ouonoruu, OoTaHMKa,
MUKpPOOHOJIOTHS, MAaTEMATHKA.

Kypc «l'eHeruka pacTeHMil» SBISETCS OCHOBOIOJATAIOUIMM JUIsl M3YYEHHUS TaKuX
JUCLUIUINH Kak, «CeJleKIMsl 1 CEMEHOBOJCTBO CaJOBBIX pacTeHui», «CopTOBEIEHHUE Cal0BBIX
KyJbTYp». 3HaHMs, NOJIY4YEHHbIE NPU H3YyYEHUU AUCUUIUIMHBI «['€HeTHKa pacTeHuil», naiee
OyZIyT HCIIOJIb30BaHBI, IPEXK/IE BCETO, B IPO(EeCCHOHATBHON AEATEILHOCTH.

PaGouas mporpamma aucuuiuiMHbl «['€HEeTHMKa pacTeHWil» [Uid MHBAIUAOB M JIML C
OTPaHUYECHHBIMH BO3MOKHOCTSIMH 3JI0pOBbSl  pa3palbaThIBaeTCsl HHAWBUAYAIBHO C y4YETOM
0co0eHHOCTEN NMCUXO(U3NIECKOro pas3BuTHS, VHJIUBHTyaJIbHBIX BO3MOXKHOCTEH.



TpeGoBanus Kk pe3yabTaTaM 0CBOEHHUS Y4eOHOH TUCIHIIMHBI

Tabmumna 1

33191 poeCCHOHATTLHON
IEATEIIBHOCTH HA OCHOBE
BHAHWII OCHOBHBIX 3aKOHOB
MaTEMAaTHUYECKHNX H  eCTe-
CTBEHHBIX HAayK C MpUMEHE-
HUEM HH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJO-
T,

3HaHWE OCHOBHBIX 3aKOHOB
MaTeMaTHYCCKNX U €CTe-
CTBEHHBIX HayK, HE00XO0-
IUMBIX JUISl PELIEHUS TUIIO-
BBIX 3aj1a4 NMpodeccro-
HaJIbHOM JIeATSIIHHOCTH.

TEMaTHYECKHX U ecTe-
CTBEHHBIX HayK, HE00XO0-
JMMBIX JUTS PEIICHHS TH-
MOBBIX 3a7a4 npodeccu-
OHAJIBHOM JIeSITEIbHOCTH.

HaJIbHOU JIEATEILHOCTHA
OCHOBHBIE 3aKOHBI MaTEMA-
TUYECKNX U €CTECTBEHHBIX

HayK

No Kon B pesynbrarte n3ydeHus yaeOHOM TUCIMILIMHBI 00yYarOIIUecs JOJDKHBI:
— CopneprkaHue KOMIIETEHINH VHIMKATOpEI
n [ICTCH (umn e€ vactu) KOMIICTEHIIUI 3HAThb YMETh BJIAJIEThH

-1

OIIK-1 [Criocoben  pematp THoBsle|OIK 1.1- JlemoHcTpupyer OcHoBHbIE 3aKOHBI Ma- ([ IpuMeHsTh B ipodeccro- [HaBblkamu peleHus TH-

IIOBBIX 3aJa4 HpO(beCCI/IO'
HaJbHOM ACATCIIBHOCTH
Ha OCHOBC 3HaHHA OCHOB-
HBIX 3aKOHOB MaT€MaTH-
HUCCKUX N CCTCCTBCHHBIX

HayK

OIIK 1.4 - npumeHsT
COBPEMEHHBIE
[pe/ICTaBICHUS O
CTPYKTYpHO-(pYHKIIHO-
HaJIbHOW OpraHU3aluu
TEHETUYECKON IIPOrpaMMBbl
pacTeHuil, METoAax
MOJIEKYJIIPHOM OHMOJIOTHH,
TEHETUKHU U OMOJIOTUH
pa3BUTHUSA B IIPO-
(heccuoHaTbHOM

ACATCIIBHOCTHU

CoBpeMeHHbIe IPOOTIEMbI
TEHETUKH PACTECHUH,
TEOPETUUECKHE OCHOBBI
(hyHKIITMOHUPOBAHHMSI
PAaCTEHMI IPH Pa3INIHBIX
CUCTEMAaX Pa3MHOKEHUSI.

[IpUMEHATh T€HETUYECKUE
METO/Ibl aHAJIN3A

MIPUPOIHBIX MONYJISLHANA U
TEHETUYECKNUX KOJUICKIINN.

Habikamu pemenus
IPAKTUYECKUX 3ajad,
TPEOYIOINX
MOJIEKYJISIPHO-
FeHEeTUYECKOT0 MOAX0Aa
U IIPUEMOB OMOJIOTUH
pa3BUTHS.




Cnocoben

00OCHOBBIBATH
MEHEHHUE
podeccHoHaIbHOM
NIEeATEIbHOCTH.

P€aIn30BbIBATH
COBPCMCHHBIC TCXHOJIOTHU H

ux

npy
B

OIIK 4.2- O60CHOBBLIBAET
PJICMEHTBI CUCTEMBI 3eMJIe-
1eMsl, TEXHOJOTMH BO3JIE-
TBIBaHUS, XpaHEHUS U T1e-
PEpabOTKH CEIbCKOX035H-
CTBEHHBIX KYJIbTYp IPUME-
HHUTEJIBHO K ITOYBEHHO-
KITMMATHICCKHM YCIIOBUSM
C Y4€TOM arpoJjiaH]i-
magTHOW XapaKTePUCTUKH

CucTeMbl 3eMIIEENNS,
TCXHOJIOI'MU BO3CJIbIBA-
HUSI, XpAaHCHHUS U Iepepa-
OOTKH CEJILCKOXO3SM-
CTBEHHBIX KYJIbTYD IPH-
MCHUTCJIIbHO K ITIOYBCHHO-
KJIMMATHIECKUM YCIOBHSIM
C y4eTOM arpoJjiaHi-

ra) THOM XapaKTePUCTUKU
TCPPUTOPHH.

OG60CHOBATH 3eMJIEIEIINS,
TCXHOJIOI'NU BO3CJIbIBA-
HUSI, XpAaHCHHUS U Iepepa-
0OTKH CEIILCKOXO03SM-
CTBEHHBIX KYJIBTYp IIpHME-
HHUTCJIBbHO K IIOYBCHHO-
KJIMMAaTHYECKUM YCIIOBUSIM
C y4eTOM arpoJjiaH-

1a) THOM XapaKTEPUCTUKH
TCPPUTOPHH.

[Tpuémamu 060CcHOBaHUS
TEXHOJIOTUH 3EMIIEIIEIINS,
TEXHOJIOTMHU BO3/ENbIBA-
HUsl, XpaHEHUs U Iiepepa-
OOTKHU CEeNbCKOX 035~
CTBEHHBIX KYJbTYp MpPHU-
MEHUTEIIBHO K TOYBEHHO-
KJIMMaTU4YECKUM YCIIOBU-
SIM C YYETOM arpojaHi-
maTHOW XapaKTepHUCTH-

TEPPUTOPHUU. KU TEPPUTOPUH.
OIIK 4.3 - wucnonab3oBaTHCOBPEMEHHBIE [IpumeHaTs Haspixamu CpaBHEHUS
COBpPEMEHHBIC TCHCTUYCCKUC COBpPEMCHHBIC HCITOJIb3YEMBIX
ICHCTUUYCCKHUE TCXHOJOTHMTCXHOJIOINH, TCHCTUYCCKHUC TEXHOJIOTMH C y4ETOM
)4 000CHOBBIBAaTh HXHUCHOJIb3yCMBbIC IIPU TEXHOJIOTHH Ul PELICHUs] |BO3MOXKHOCTEH 1
IPUMCHCHHEC B HpO(beccyI-pa6OT€ C paCTCHHAMMU. [MOCTABJIICHHBIX COBPCMCHHBIX
OHAJILHOU JEATEIbHOCTH 3aJa4, MPOTHO3UPOBATh U [TPEOOBaHMM K OIIEHKE
ONpeAesaATh MO TeHIHal PPPEKTUBHOCTH
X HCHOJIb30BaHUS [porccca.




4. CTpyKTYpa M coliepKaHue U CUUILINHBI

4.1. PacnpenesieHue TPYyA0EéMKOCTH JUCHUIIMHBI 10 BUAaM PadoT M0 ceMecTpaM

Oo61m1ast Tpy10EMKOCTh JUCIHIUIMHBI cocTaBisieT 4 3a4.e/. (144 yacoB), ux pacupeeacHue 1o

BUJIaM paboOT ceMecTpaM MpPeCTaBICHO B Ta0HIIE 2.

OYHASA ®OPMA OBYUYEHUA

Tabmauma 2

Pacnpeneﬂenne pr)IOéMKOCTI/I AUCIHHUIIJIMHBI 11O BUAAM paﬁoT Imo ceMecTpam

TpynoémkocTb
Buna yue0OHoii padoThbl B 1.4. mo cemecTpam
qac. No 2
O0mas TpyA0€MKOCTh TUCLHUIUIMHBI 10 Y4eOHOMY IJIaHy 144 144
1. KonTakTHas padora: 72 72
AyautopHasi padora 72 72
8 mom uucne:
nexyuu (JI) 36 36
npaxmuyeckue 3ausmusi (113) 36 36
2. CamocrosiTeqbHas padora (CPC) 54 54
camocmosamenvbHoe UzyieHue pazoenos, Camono020moeKa
(npopabomka u nogmopenue 1eKYuoOHHO20 Mamepuana u 54 54
mamepuana y4eOHUK08 U yueOHbIX nocoOull, N0020Mo8Ka K
NPAKMUYECKUM 3AHAMUAM, KOTIOKGUYMAM U M.0.)
Iloozomoska Kk sx3ameny (KOHmpov) 18 18
By npoMexyTo4HOro KOHTPOJIA: JK3aMEH
4.2. Coaep:xanue IUCUMIIUHBI
OYHASA ®OPMA OBYUYEHUASA
Tabnuna 3
TemaTnuyeckuii nJ1aH y4e0HOM TUCHUNTHHBI
KonrakTHas pa6ota
HaumeHnoBanme pazgesioB U TeM Bueayuropnas
JUCIUIINH (YKPYITHEHHO) Bcero 1 3 pabora, CP
Pasnen 1. «Beenenne. ['eHeTHKa pacTeHUM Kak 12 2 9 8
HayKa»

Pasnen 2. «l{uronornyeckure U MOJICKYJISpPHBIE

OCHOBBI HACJIEJICTBEHHOCTID 30 8 8 14

Paznen 3. ['mbpumonornueckuii anamm3 16 4 4 8

Paznen 4. «CtpykTypHO-(YHKIHOHATbHAS

OpraHu3alys FTeHOMa PacTCHUH M aHaJIN3 16 4 4 8

(hyHKIMI TeHa»

Paznen 5. «CucremMbl pa3sMHOKEHHUS PaCTCHUN U

HUX T€HETUYECKUN KOHTPOJIbY 16 4 4 8

Paznen 6. «'eHeTHKA OHTOTCHE3a PACTCHUIN 16 4 4 )

Pazgen 7. «I'eHeTndeckre METO/IbI CENICKIINU.

I'eneTnyeckue TEXHOIOTUH B pEIIEHNH 3a4a4 16 4 4 8

CETICKLIUM»




Pasnen 8. «['eHeTHKAa MMMYyHHTETA PACTEHHIDY 12 4 4 4
P 9.« 7 7

aznen 9. «['eHeTrKa MOMYJISIINN PACTECHHIDY 10 5 5 6
WTOro no AMCUMILIMHE 144 36 36 72"

*MOITOTOBKA K 9K3aMEeHY BXOUT B coctaB CP

Pa3znen 1. «BBenenune»

Tema 1. I'eHeTHKa pacTeHH#l KaK HayKa.

HcTtopus reneruku. 3a1aum U MeTOAbI FreHeTUKHU. [ eHETHKa pacTeHUIl — HayKa O 3aKOHOMEPHOCTAX
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU, TEOPETHYECKast OCHOBA celieKuu. OCOOEHHOCTH METOJIOB UCCIICOBAHMUS.
MUKpPOCKONIUYECKHIT METO/, UCIIOJIb30BAaHUE MUKPOCKONOB B T€HETUYECKUX HCCIIeJOBaHUAX. Poib reHeTuku B
(GbOpMUPOBAaHUM MAaTEPHATUCTUUECKUX MPEJICTABICHUNA O SBICHUSX >KU3HU. POJIb TeHETHMKHM B COBPEMEHHOM
CUCTeMaTuKe, PU3NO0JIOTHH, FKoJIoTHH. [IpakTHdeckue 3aaun ¥ 3HAYCHHE TEHETHKU U CEJICKIIUU I Pa3BUTHS
CENbCKOrO  XO03siicTBa. (OCHOBHBIE JIOCTUKEHUSI TE€HETUKM U CeleKIuu. [‘eHeTudeckud aHamms3 —
METOJIOJIOTUYECKOEe OOOOIICHHE M OCHOBA I PEIICHHWS KOHKPETHBIX MpoOieM reHeTwku. VcciemoBaHue
ruOpuoB — LIEHTpAbHOE 3BEHO T'eHeTudeckux wucciepaoBaHuil. OcoOblii Bkiag I'. Menaens B co3maHue u
pa3BUTHE THOPUI0JIOTMUECKOTO aHATIN3A.

[{uToreHeTHYECKUl METOJ], OHTOICHETUYECKUH, CTATUCTUYECKUN, KOMOWHAIIMOHHBINA, MYTAallMOHHBIN,
MOMYJISILIMOHHBIN, MOJIEKYJISIpHbIE METOAbI aHanu3a. OCHOBHBIE METObI, TPUMEHSIEMBIE B CEJICKIIUU: OTOOp,
ruOpuan3aIys ¢ UCIOIb30BaHUEM T'eTEepPO3KCca U LIUTOIIA3MATUYECKON MYKCKOM CTEpUIIBHOCTH, OTUILIONANS
u MyTareHe3. OCHOBHbIE HAalIPaBJIEHUS B CEJIEKIIMM: HA YPOXKalHOCTh, HA KaUeCTBO, Ha COJIEP/KaHUE MOJIE3HBIX
BEIIECTB, HA YCTOMYMBOCTh K BpEAMTENSIM U OOJIE3HSIM, Ha yCTOMYMBOCTH K HEONArompusTHBIM (hakTopam
OKpY>Karolleu Cpeibl.

OcCHOBHBIE 3Tarnbl Pa3BUTHUS TEHETUKU. POJIb OTE€UECTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKU U CEJIEKIUU
(H. 1. BaBunos, A. C. Cepebposckuii, H.K. Konbios, FO.A. ®ununuenko, C.C. YeTBepukoB u ap.). 3HaUCHUE
TEHETUKH JUIS pElIeHUs 3aJad CeNeKUWH, MEIUIUHBL, OuoTexHoJloruu, oskojoruu. Kpymneiinme
OTEUYECTBEHHbIE CENIeKIIMOHEpbl M opranuzatopsl cenekuuu: W.B. Mwuuypun, J.JI. Pyasunckuii, C.H.
XKeranos, H.. BaBunos, I1.1. JIucuusin, B.E. ITucapes, B.C. IlycroBoiit, ILIL. Jlykesnenko, A.I1. Hlaxypaun
u ap. OCHOBHBIE JOCTIKEHMS CeleKIuu pacTeHud. OpraHuzamnuss CEeTH CEeIeKIHOHHO-TEHETUYECKHX
yupexaeHui B Poccuu.

Paznen 2. «lluTtosormyeckue M MOJIEKYJISIPHBbIE OCHOBBI HACJEACTBEHHOCTH» MHTOTHYECKHUIA
MK ¥ (a3bl MUTO32 Y PACTUTEJbHBIX OPraHM3MOB,

XPOMOCOMBI U UX XapPaKTEPUCTHKA

[IpokapuoThl W JYKapUOTHI, OCOOEHHOCTH CTPOEHHUST U OOIMas OpraHu3alus HacIeICTBEHHOTO
Marepuaia. JJonoJIHUTENbHBIN TeHETHYECKUI MaTeprai KJIETOK — SIMUCOMBI M TUTa3MHU/IbI. TIHCOMBI BUPYCHOTO
U HEBHPYCHOTO MpoucxoxaeHus. [1mazmuanl (TmasmareHsl) — HE CBS3BIBAIOIINECS C TEHOMOM KIIETKH XO35SUHA
[ATOIIA3MAaTUYECKHUE TEHBI. 8

Xpomocomsbl. KapuoTtun. Xumuyeckuit coctaB XxpomocoM. [ImougHOCTh KIIETOK (TaruiouAbl, TUTIIOUIBI).
[Tapubie (TOMOJOTHYHBIE) W HETOMOJOTHYHBIE XpoMocoMbl. CtpoeHue xpomocoMm. CrnenuduaHocTh
Mopdonoruu U YHMciIa XPOMOCOM. XPOMOCOMBI C BTOPUYHOW MEPeTsHKKONM u "cmyTHUKOM'. ['mranTckue
(monutenHele) XxpomocoMsl. JuddepeninanbHas okpacka XpOMOCOM U €€ 3HaUeHHE B aHAJIN3€ KapUOTHIIA.

Jlenenue kiaeTku. Muros. Kinerounsiii nukin: uatepdasa u muto3. Murepkunes u unrepsanst G1, S, G2.
[IpecuHTETUYECKUN, CUHTETUYECKUM U MOCTCUHTETUYECKUN Nepuoabl. MHUTO3 — IJIaBHBIA CIIOCOO [EJIEHUS
kietku. ®a3el MuTo3a: mpodasa, meradasa, anadaza u Tenodasza. MisMeHeHus: B CTPYKType XpOMOCOM (CTETICHb
ymakoBku). Pacnipenenenue nouepuux monexyn JJHK mpu nenenun kinetku. OCOOEHHOCTH BOCTIPOU3BEICHUS U
pacnpeziesieHus: HUTOMIa3MaTHYECKIX OpPraHOU OB B MPOLIecCce IETICHUS KIETKHU.

Hpyrue BUIbl IeiaeHUsl KIETKU. AMUTO3 — MPSMOE JIEJIEHHUE KIIETKH U €r0 MOCIEACTBUSA. DHJIOMUTO3 U
€ro YaCTHBIN Ccly4all — MOJIUTEHUA. [ MTaHTCKUE XpOMOCOMBI.

Meiio3. Mukpocnoporeses. Mukporameroreses. Makpocnmopo - H MaKpo- rameroreHes.
OmiogorBopenue. Pazpurue 3apoabiiia ¥ 3HA0CIIEpMA

Meiio3 — crioco® yMEHBIIICHHs YiCia XpPOMOCOM B MOJIOBBIX KJIeTKax. J[Ba mocle0BaTeNbHBIX ACTICHUS
KJICTKH TIpM MeHo3e: peayKIMoHHOe U JkBarmoHHoe. ®as3er npenenuit. JlnmurensHOoCcTh mpodaszer |
MEUOTHYECKOTO JeNieHus] KieTku. Koubroramusi TrOMOJIOTMUHBIX XPOMOCOM B JMaKUHE3e MeHo3a.
buonoruueckoe 3HaueHue 3TOro nepuoaa. PacxokleHHe TOMOJOTUYHBIX M HETOMOJIOTMYHBIX XPOMOCOM B



Menose. [IpuHnunuanesHOEe pasivyue NOBEACHUS XPOMOCOM B MEWO3€ M MHUTO3€. ['eHeTuyeckoe 3HaueHue
Meno3sa.

Croporene3 u rameroreHe3 y pacTeHuil. CMeHa MOJOBOTO M OECHOJIOro MOKoJeHUi. MyKckue u
KEHCKHE IeHepaTHBHbIE oprasbl. IlnomaHocTs ramer, 3apoabiimia, sHaocnepma ['amMeToreHes y »WUBOTHBIX.
OBorenes u cnepmartoreHes. IIpogomKUTENILHOCTD NEPUOJOB M NPUHLUIIMAIBHBIE PA3JIMYUS B pE3yJibTaTax
MEWOTHUYECKOTO JIEJEHUsl KIETOK IPH OBOI€HEe3e M crepmartoreHese. HeperyssipHble THIIBI pa3MHOXKEHUS.
[TapTenorenes (coMaTuyecKuil ¥ reHepaTUBHBIN (AIIOMUKCHUC)), ICEBIOTaMusl, THHOTEHE3, aHIPOTEHE3.

HyxkyienHOBbBIE KHCJIOTHI, HX CTPOeHNEe U PyHKUNN», «OCHOBHbIE 3TANbl OMOCUHTE3a DeJIKa

Jloka3zarenbcTBa TEHETHUECKOW POJHM HYKJICHMHOBBIX KHUCIOT (TpaHcopmauus y OakTepHid, OMBITHI C
Bupycamu). Ctpykrypa JIHK u PHK. Monens IHK Yotcona u Kpuka. buocunres 6enka.

I'eneTruueckuii koa. Peryasinus 3kcnpeccuu reHoB.

XuMHUYecKrue pa3Mepbl TeHOMOB. BenwuuHa XpomMocoM iN VIVO U B «pa3BEpPHYTOM COCTOSHUK.
Kommaktnocts ymakoBku JHK B kierke. OTCyTcTBHE NpSIMOM KOPPEISIIUU MEXAY SBOJIOLMOHHON
CIIO)KHOCTBIO OPraHU3MOB U XUMHUYECKHM pa3MepoM TeHoma (B M.H.). Yuciao (yHKIMOHUPYIOIIUX T€HOB B
opranusme. M30b1TouHOCTh reHOMa. [loHsTHE 0 TeTepo- u syxpomaTtune. JIHK kak HocuTenb HAaCcIeICTBEHHOM
unpopmanuu. Crpoenue [IHK. Hyxneotuasl. @opmer monekyn JHK (A, B, C, D, E u Z). Ocobennoctu
crpykrypbl u ¢yaknuii. PHK u ee Bugpl. @yHKIMM HYKICHHOBBIX KHCIIOT B peaH3alll T€HETUYECKOM
uH(OPMAaLIUU: PETUTHKAIMS, TPAHCKPUIIIUS U TPaHCISIIHI. MeTogoI0rn4eckoe 3HaueHne MpUHIUIA epeaayn
renernyeckoil nuopmanuu: JJHK-PHK-0enok. IlonykoncepBatuBHbiii MmexanusMm pemukanuu JJHK. OOmue
MIPUHIIMIIBI PETYIISIINN aKTUBHOCTU TeHOB 110 XKakoOy u MoHo.

I'enernueckuii kox. OOocHoBaHue teopuu reHa. CBoiicTBa reHeTHMueckoro kona. JlokasarenbcTBa
TPUILIETHOCTHU Koja. PacmndpoBka ko10HOB. BeiposkaeHHOCTS Ko/1a. TepMUuHUpYIoIye KOJOHbI.

Crpykrypa resa. [lpuHnunuanbHble pa3iuyus CTpPOSHHs TEHOB MPO- U AYKApHOT.

OK30HbI U UHTPOHBI. CIUIaliCUHT.

Pa3znen 3 — «'uOpuaoiornyecKuii aHaIu3»

Tema 4. AnteibHbIEe B3aHMO/IECTBHSI T€HOB.

3aKOHOMEPHOCTH HACJIE0BaHUs IPU BHYTPUBUI0BOM rubpuansanuu. 3akons! U.I'. Menaens.

['m6puaonoruyeckuii MeTo Kak OCHOBA T€HETHUYECKOro aHanuza. [IpuHImnuansHoe 3HaueHHe MeToza
rUOpU0JIOTMYECKOr0  aHaiu3a  pa3paboTaHHOro  MeHjeneM:  aHaJIW3  HACJIENOBAaHMS  OTIEIbHBIX
aJIbTEPHATUBHBIX MAp MPHU3HAKOB, HCIOJIb30BAHUE KOHCTAHTHBIX YHMCTOJIMHEWHBIX  POAUTENBCKUX (HOpM,
WHIUBUAYAJIbHBI aHAIU3 MNOTOMCTBAa THUOPUIOB, KOJMYECTBEHHAs OIIEHKA pe3yJIbTaTOB CKpPELIUBaHUS.
I'enetnyeckas cumBonuka. [IpaBuia 3anucu CKpeluBaHus.

Mounorubpuatnoe ckpeuBanue. [lepsbiit 3akoH MeHzens — 3aK0H €AMHOO0pa3us MEePBOTO MOKOJICHUS.
Bropoii 3akoH MeHJens — COOTHOLIEHHE MO TeHOTUNy M (EHOTHMY. 3aKOH YMCTOTHI ramer. Paciieruienue
MPU3HAKOB — OMOJIOTMYECKUH 3aKOH, €ro NpOSBICHHE — CTATUCTHYECKUH XapakTep. Buabl ckpemmyBaHui —
peLUIIpOKHOe, BO3BpaTHOE (Oek-Kpocc), B T.U. aHalu3upytomee. Paciieruienus n%) TEHOTUITY M (EHOTHILY.
JIOMUHUPOBaHNE U BO3MOKHOCTH YIPABJICHUS UM. Y CIIOBUS COOIIOICHUS 3aKOHOB MeHens.

Henonnoe nomunupoBanue. O603HaueHUE aIbTEPHATUBHBIX NMPU3HAKOB M PE3YJIbTAThl CKPEIIUBAHUS.
CoxpaHenue nepBoro 3akoHa MeHzens 1 OTiIM4ue 0T BTOPOTO 3aKOHa.

HacnenoBanme mnpu JUrnOpuaAHOM CKpelMBaHuHM. PaciieruieHne Mo TeHOTUNY U (PeHOTHILY.
HesaBucnmoe HacnenoBaHwe OTIENBHBIX NAp MPU3HAKOB. YMCIOBBIE COOTHOIIECHMS KOJHMYECTBA TaMeT,
rUOpUIOB pa3HBIX T€HOTHIOB U GpeHOTHNOB. Tpetuit 3akoH Menzaens. L{utosornueckue OCHOBbI HE3aBUCUMOTO
KOMOMHHPOBaHUS. 3aKOHOMEPHOCTH TPHU- U MOJIUTHOPUIHOTO CKPEIMBaHUS.

Tema 5. HeaslstesibHbIe B3aMMO/1€liCTBHSI T'€HOB.

O6o3HaueHusi MPHU3HAKOB, T'€HOTUIIOB B BHJE pPATUKAIOB, (PEHOTUNHYECKHE TpyHmbl. Pe3ynbrarhbl
pacuieryieHuss Tpu  JUTHOPUIHOM  CKpELIMBAaHMM — OCHOBa JJIi KOJMYECTBEHHOTO aHaluu3a IpHU
B3aUMOJICHICTBUU TE€HOB. THIBI B3aUMOJIEHCTBHS TEHOB (KOMIUIEMEHTAPHOE, DMHUCTATHYECKOE, MOJIUMEPHOE).
Kommnementapuocts. CooTHOeHus: B motomcte — 9:3:3:1, 9:7, 9:6:1, 9:3:4. [Ipumepsl.

Onucra3. M300pakeHne >MUCTATHYECKOTO JEUCTBHS TeHa. JJOMUHAHTHBIM M PEIECCHUBHBIN SIHCTA3.
Pacmennenns tuna 13:3, 12:3:1, 9:3:4 u np. PasnHas uHTepnperauus pe3yibTaTOB CKpPELIMBaHUS IPU
OJJMHAKOBOM COOTHOILEHUM (PEHOTUIIMYECKUX I'PYNI NOTOMKOB. bUOXMMHYECKHE MCCIEN0BaHUS — KIHOUYEBOE
3B€HO K YTOYHEHHIO TUIIA B3aUMOJACHCTBUS I'€HOB.



[Tonumepusi. AJsuienbHbIE U HeaiedbHble TeHbl. KyMylsTHBHAs M HEKYMYJISTUBHASl TOJHMEPHUS.
Pacmennenus tuma 15:1 u 6onee cnoskroro Tuna. [Ipumepsl. 3aBUCHMOCTD pa3BUTHS MOJIUMEPHBIX TPU3HAKOB
OT BHEILIHKUX YCJIOBUU. SIBJIEHHE TPAHCTPECCHH.

Moaudunupyroiiee neicTBre reHoB. | 'eHbI-Moau(pUKaTOPhl. DHXAHCEPHI U CalJICHCEPHI.

MHoxecTBeHHOE (IUIEHOTPOITHOE) JIEUCTBHE M€HOB. 3aBUCHUMOCTbh HECKOJIbKUX MPU3HAKOB OT PabOTHI
€IMHCTBEHHOTO reHa. XJIopohuibHbIE MyTaHThl PACTEHUH, KaK IPUMEPhI TAKOTO JEHCTBHUS I'€HOB.

HacnencreenHocts u cpena. BiusHue yciioBuil Ha MpOSIBIEHHE IPU3HAKOB. OKCIPECCUBHOCTH
npu3Haka. [leHeTpaHTHOCTh — Kak MOKa3aTelb Yucia 0co0ei, y KOTOPBIX MposiBisieTcs npu3Hak. BnusHue nona
Ha IposBieHUEe mpusHaka. I[Ipumeprl. Bo3MOXHOCTH OJHOBPEMEHHOIO NPOSBICHUS AKCIPECCUBHOCTH U
MIEHETPAHTHOCTH Npu3HaKa. [IoHsTHE 0 BapbUpYIOLIEH SKCIIPECCUBHOCTH.

Pa3znesn 4. CTtpykTypHO (yHKIHMOHAIBbHAS OPraHW3alMs FeHOMA PACTeHMH M aHAJM3 (PYHKIMI
reHa.

CTpyKTYpHO-QYHKIHMOHAIbHASI OPTAaHU3aIUsI TeHOMA.

OnHO- M JABYIONBHBIX PACTCHUI Ha MpUMEpPe MOJCIbHBIX pacTUTENbHbIX 00bekToB: (Oriza sativa,
Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus). IlpeacraBieHne O TOMOJOTHH U
TOMEOJIOTUH, CHUHTEHMM M KOJIMHEApHOCTHM TE€HOMOB. [IpMHIMIBI CpPaBHUTEIBHOTO KapTHUPOBaHUS.
BryTpuBunoBoii noauMopdusM reHOMOB pacTeHHid, MeTonbl aHanmu3a. Monekynsapusie JJHK-mapkepsr n ux
POJIb B TEHETUYECKUX UCCIIENOBAaHUAX U cesleKIMH. OCHOBHBIE KIIACChl MOJIEKYJIIPHBIX MapKEpOB.

I'eHoMm xJ10poNI1acTOB U MUTOXOHAPHIA.

Oco0eHHOCTH OpraHu3allM XJOPOIIACTHOIO reHoMa, KojbleBble Monekynbsl [IHK. BapuaGenbHocTb
pasMepa reHoMa XJIOpOIUIAaCTOB M €€ NMpHYMHBL. B3anMojeiicTBre sAEpHOTO M XJIOPOIUIACTHOTO T'€éHOMOB (Ha
npumepe saepubix renoB GUN-1,2,5 u PJId-kap6okcunaser). ['ensr RUDISCO. SInepHble TeHbl KaK PeryssiTOpbl
9KCIIPECCUM XJIOPOIUIACTHBIX TeHOB. Jloka3aTenbcTBa 3HIOCMMOMOTHYECKOTO IPOUCXOXKIACHUS IUIACTUI.
OcobeHHocTH OpraHu3anuu MT-reHoMa, KOHCEpBAaTMBHOCTb MT-I€HOB M BBICOKasl BapUaOeIbHOCTh B MOPSAKE
UX PACIIOJIOKEHUs. B3anMOaenCTBHE AIEPHOr0, XJIOPOIUIACTHOIO U MUTOXOHIPHAIbBHOTO T€HOMOB.

MooOuibHbIe TeHeTHYeCKHEe J1eMEHThI PACTeHHI.

KoHTponmpyromye 31eMEeHThl paCTEHUN U UCTOpUs UX OTKpbITHS, OT b. MakKimHTOK 110 HacTosmero
BpeMeHu. Acu Ds-anementsl Z.mays. Tumel TpaHCIO30HOB PAacTeHUN M MX PAacCHpPOCTPAHEHHOCTh B T€HOMAX
IpyTux pacTeHuid. BnusHue MOOWIBHBIX 3JIEMEHTOB HAa W3MEHEHHE TI'€HOMHOH CTPYKTYphl pacTeHUN H
AKTUBHOCTH TI€HOB. Polb TpPaHCIIO30HOB B DBOJIOLMUICHOMOB PAaCTEHUHM W TOPU30HTAJIBHOM IIEPEHOCE.
MounekynsipHOoe 0I0MalllHUBaHUE TPAHCIO30HOB. BiusHue MOOMIBHBIX 3J€MEHTOB Ha U3MEHEHHE T€HOMHOMN
CTPYKTYphl pacTeHHH. POJIb TPaHCIIO30HOB B PETYJISILIMM AKTUBHOCTH I€HOB. MOJIEKYIISIPHOE OZOMalTHUBaHUE
Tpancno3onoB. Mcmons3oBanue cucrem Enhancer-Inhibitor system (En-1); Enhancer- Suppressor- mutator

(Sp-m);Activator-Dissociation (Ac-Ds)misi MapkupoBaHHsS TE€HOMa, KapTHPOBAaHHWS M CTaHOBJICHHUS
(YHKIMY TreHa.

TpaHcno30HHBI MyTareHe3 pacTeHHH.

TpaHCIIO30HBI KaK TE€HETHYECKHMM MHCTPYMEHT JMJis HUCCIeNOBaHUs (YHKIMM TeHa U Oenka.
Hcnonp30BaHne TPaHCIIO30HOB JUIsl HAIIPABJIEHHOTO MyTareHe3a U MHaKTHBAalMM TeHa. KiIIoHMpoBaHUE IT'EHOB C
ITOMOIIBIO «BBITATMBAHUA 32 TPAHCIO30H». OJHOKOMIIOHEHTHAs! CHCTEMA HAa OCHOBE AC-31EMEHTA KYKYpYy3bI €
CaMV 35S-mpomoropom. JIByXKOMIOHEHTHass cucteMbl Ac/Ds u Jpyrue CHUCTEMBbl TPaHCIIO30HOB.
Nucepunonnsiii T-/IHK u TpaHCIIO30HHBINM MyTareHe3 Kak HHCTPYMEHT JUISl CO3/IaHUs TPAHCTEHHBIX PACTEHUH,
UCMOJIb3yEeMbIX B KQUeCTBE MOAEIH s u3ydeHus QyHKIMM reHa. BeisiBnenue TpaHcOpMaHTOB B MOMYJISAILUAX
T2 u T3. HeoOxomumblii pasmep BBIOOPKM [JIsi BBISABJICHHS WHCEPIIMH IO I1I€JIEBOMY TeHY. Brimenenue
I€HOB, MapKHpOBAaHHbIX MHcepuueil. IIpenMymectBa ¥ HegfOoOCTaTKUW MHEPI M OHHDB X, OMC-
MHIYUUPOBAHHBIX U JIEJEIIMOHHBIX MYTaHTOB JIJISl peleHus 3a7a4 GyHKIIMOHAIbHOW T€HOMUKHU.

MyTauuoHHbIii aHAJIM3 A1 U3yYeHHus] PYHKIMH reHoB. MeTo bl psiMOi U 00paTHOW TeHETUKHU IS
yCTaHOBJIEHUS (QYHKIMU I'€Ha, COBPEMEHHBIE MOAXO0Abl. MapKUpOBaHHE T€HOMAa MPOTSKEHHBIMU JEJELUIMU,
BbI3BaHHBIMH ObICTphIMU HelTpoHamu. [Ipoekt DEL-a-GENE — HoBas crparerus B u3yueHUHM (GYHKIUU
NYTUIMOAPOBAHHBIX TeHOB. IIpumMeHeHne MeTroga TEHOMHOI'O BBIYMTAHUSA Uil KJIOHUPOBAHMS TEHOB.
Hcnonp3oBanne OMC-UHOYLMPOBAHHBIX MYyTAallMi B MYTallMOHHOM aHAJINW3€. DINUTCHETUYECKUE MEXAHU3MBbI
PEryJsiiK SKCIPECCUN FEHOB U UX OCOOEHHOCTH.

1

Pa3nen 5. «CucremMbl pa3MHOKeHHsI PACTEHHI U UX reHeTHYeCKUi KOHTPOJIb)



KuzHeHHbIE LUKIIBI PACTCHUH. I'enernyeckue 3h¢eKTl MpH  BETeTaTUBHOM U
MI0JIOBOM Pa3MHOXKEHHH, TIPH CAMOOIBUICHUN M IEPEKPECTHOM OILIOI0TBOpeHNH. HecoBMeCTHMOCTS,

['erepomopduas u romomopduas. OCHOBHBIE NPHUHLUUIBI (DPYHKIIMOHUPOBAHHUS TaMETOQUTHOH U
criopouTHOI cuctemMmromomopdroii HecoBmectuMocTH (SI). ['eHbI, KOHTpOIUPYIOLIHE CHHTE3 PACIIO3HAIOIINX
CyOCTaHIIMi B TBUIBLIE M TKAaHU IMECTHKA. MHOXXECTBEHHBIC aJlJIeJIi TEHOB HECOBMECTHMOCTH M HX
raruioTUIBL. MOJIEKYIIIPHO-TeHETHYECKAE MEXaHU3MBI ITPOSBICHUS raMeTOOUTHON U CIOPOMUTHON CUCTEM
HECOBMECTHMOCTHU. ['€HbI, KOHTPOJIMPYIOIINE CUHTE3 PACIIO3HAIOIINX CYOCTaHIMH B TBUTBLIE "
TKaHU TIeCTHKA.

MHOXeCcTBEHHBIE aJlIeNId TeHOB HECOBMECTHMMOCTH M MX TalyIoOTUIBL. MexaHu3Mbl OJHOJIOKYCHOU (S-
JIOKyC) HECOBMECTHMOCTH: rameTo(uTHas HecoBMecTHMOCTh ¢ S-PHK- a3HBIM XEHCKUM JIeTepMHHAHTOM
(Solanaceae); cnopoduTHas HECOBMECTUMOCTh C S- TJIMKONPOTEHHOBBIMU keHCkuMH (SRK) u myxckumu
(SCR) nerepmunantamu, ponb SiRNA B perymsiuuu peakuud CaMOHECOBMECTUMOCTH. MyTaluu T'€HOB
HecoBmectuMocTl (SI) u mnposiBaenue camocoBMmectumMoctd (SC). TpaHcreHHas MOAENb MOJIYYEHHS
CaMOHECOBMECTHMOCTH y MpUpoaHoro camoomnbuturens A. thaliana, 3HaueHue mnaHHOro SKCriepUMEHTa JUIS
CO3JIaHMsI CAMOONBUISAIOMIMXCS TPAHCTEHHBIX pacTeHHid. buonornyeckoe 3HaueHHWE HECOBMECTHMOCTH B
MOJIIEPXKAHUY T€TEPO3UTOTHOCTH TOMYIISALIUH.

JIByIOMHOCTh KaK KpalHWI cilydail TIpOsBICHHUS HECOBMeCTUMOCTU. CTPYKTYpHO- (DYHKIMOHAIbHAS
OpraHm3aIisi MoJOBBIX XPOMOCOM JIBYJIOMHBIX pacTeHuii Ha nmpumMepe Carica papaya, Silene latifolia u Rumex
acetosa. I'eneTnuecKkuil KOHTPOJIb MOAJEPKAHUSA JBYJOMHOCTH. AIIOMHKCHC — IIPUPOAHAs (opMa BTOPUUHO-
Oecnonoro pa3MHoXeHus. Mictopus u3ydyenus anomukcruca. Hapymienue nporecca JBOWHOTO OIUIOJOTBOPEHUS
y IBETKOBBIX PACTCHHI KaK MPUYMHA 00pPa30BaHUS alIOMUKTUYHBIX ceMsH. OCHOBHBIE THUIIBI alIOMHKCHCA, €r0
pacnpocTpaHeHHE W HBOJIONMOHHAS POJb. ['aMeTO(UTHBIM arnoMUKCUC M HapylleHHE Meio3a (armomeios) u
CIOPO(GUTHOIO C y4acTHEM KJIETOK MHTeryMeHTa. | eHeTHUeCKui KOHTPOJIb anmomukcrca. Myrantel A. thaliana
¢ HapymeHusMH Meio3a (nzz; swil/ dyad)u oOpasoBaHHe amOMHUKTHYHBIX CEMSH. [ CHBI- KaHIUAATHI
arlOMUKCUCAa. ATIOMHKCUC M €r0 NPaKTUYeCKOe 3HAueHHE. OIUTCHETHYECKUH MEXaHHM3M IPOSBICHUS
anoMukcuca y myrantoB agol04 kykypy3sl u ago9 apabunomncuc. Ponb u ¢pynkus 6enxkoB Argonaute u RBR B
KOHTPOJIE pa3BUTHUS >KEHCKOro ramerodura. KoopauHHpOBaHHOE pa3BUTHE 3apOAbIIa U SHIOCHEpMa, T'CHBI
FIS2, FIE, MEA, PHERES1 A.thaliana. Tenst MET1 u DME perysisTopbl SKCIPECCHH MAaTEPUHCKOTO
annens rena MEAB sHnocniepme. SIBieHne MMIPUHTUHTA MATEPUHCKUX M OTLIOBCKUX ajulelell MmpH pa3BUTHH
SHJIOCTIEPMA, SIUTCHETHUECKUI MEXaHW3M MUMIPUHTHHTA.

Paznen 6. «I'eHeTHKA OHTOreHe3a pacTeHHID)

OO0mye NpUHLIMIBI PETYISUUU pa3BUTUS pacTeHUN. ['eHeTHyeckue OCHOBBI PETYJSIUN pPa3BUTHUS
pacteHuil ¢utoropmoHamu. I'eHeTHueckuil KOHTpoJb Mop¢oreHesa pacTeHMH. ['eHeTHUecKuit KOHTPOIb
pa3BUTHA Pa3HBIX JOMEHOB 3apojbliia. [ eHeTHuecKuii KOHTPOJIb Pa3BUTHUS alMKaJIbHOW MEpUCTEMBbI Mooera,
JUCTa, KOpHA. ['eHeTMyecKHii KOHTPOJIb MHUIUALUU LIBETCHUS, Pa3BUTUSA MEPUCTEMBI LIBETKA M OpPraHOB
uBerka. ABC-Mozenb reHeTHYecKOoro KOHTPOJIsl pPa3BUTHS IBETKA. L

Pa3znen 7. «I'eHeTMyeckne MeToAbl cejleKUMH. ['eHeTHMYecKHe TeXHOJIOTMM B pelIeHHWH 3a1a4
CeJIEKIMU U CEMEHOBOACTBA. 'eHeTHYeCKasd HHKEHEePUsl PACTEHUI»

[Tonunuonans. MexaHu3mMbl BOSHUKHOBEHHS MOJIUIIJIOUIOB U UX KJIacCU(UKALKS, aBTOMOMOIUILIONIbI
U aJUIONONIMILIONABL. [1oNHUIIonAHOE IPOUCX 0K ACHUE BaXKHENIINX KYJIbTYPHBIX pacTeHuil. [laneononumionast
u Heononumiouspl. Ponb oTaaneHHoN rubpuan3aluy B BO3HUKHOBEHHUHU BHUJOB, PEKOHCTPYKIMS T'€HOMOB
pacTteHuil. SIBneHue rerepo3uca M TUIOTE3bl O MEXaHM3Max ero npossieHus. ['eHeTmueckue >PQexTs npu
nonumonuu. Cynp0a IyMIUIUPOBAaHHBIX T€HOB Yy aJUIONOJIMIIONJOB. BiusHHE NOMUIUIOMAM3AIMN Ha
HKCHPECCHIO T€HOB Yy AJUIONOJMILIONIOB: SBICHHE 3aMOJKaHMUS IYIJIMIMPOBAHHBIX T'€HOB (PELUIPOKHOE U
oprancnenuduanoe), auBepcuduranus (QyHKIUHU, H3MEHEHHE YPOBHSI JKCIPECCUU. OMUTECHETUYCCKUN
MEXaHU3M 3aMOJIKaHUSl TeHOB. CHHTETHUYECKHE TOJMIUIONABI apaOUIONCUC sl HU3YYEHHs SKCIPECCUHU
OYTUIMOAPOBAHHBIX TE€HOB B psALy NOKOJIEHWH. Ponb noimmonauv B 3BOJIONMM T€HOMOB PACTEHHU M
Bu7000pa3oBanus. CTpyKTypa aJIONOJUIUIONAHBIX T€HOMOB IMIIEHUIIBI, XJIOMYaTHUKA, TPUTHUKAJe, U Ap.
[IpakTHueckoe NCIOIb30BAHNE PA3HBIX TUIIOB MOJIUIIIIONUIOB.

AHeymonnus JUisl pelleHHs 3ajad KapTUpPOBaHMsI I€HOB. THUIBI aHEYIUIOMI0B. MOHOCOMHBIM H
HYJUIMCOMHBIM aHaJW3 Ha IpUMepe NIIeHUbl. [IpyuMepsl MpUMEHEHMs aHEYIUIOMIUH PACTEHUN B PELICHUU
MIPAKTUYECKUX 3a/1a4 TCHETUKU U CEJIEKLIUN PACTECHUM.

["amonsapl €cTeCTBEHHbIE U UCKYCCTBEHHBbIE. METOJbl MOJIyYeHHs TarulonI0B: OJIM3HELOBBIH METO,


http://en.wikipedia.org/wiki/Solanaceae

NICeB/IOTaMUsl, WHAYLIMPOBAHHBIM aHAPOT€HE3 B KYJIbType NMbUIBHUKOB, THOpPUIU3AIUSA C APYTUMH BUIAMU U
CEJIEKTUBHAs AMMMMHALIUSA XPOMOCOM B THOpUIHOM 3apojsiie. [IpakTuueckoe HUCHOIb30BaHUE U 3HAYCHHE
rarIon1I0B B CEJIEKIIMOHHOM ITPOLIECCE.

HuroniazmaTnyeckas My:xkckasi crepuiibHocTh pactenuid (IIMC). Konbuessie u nuneiinbie JJHK
MUTOXOHApHI pactenuil. [loBropsl u BHyTprMOneKysipHas pekomOunanus. PHK- penakruposanue mr-JIHK n
xuMepHble TeHbl. Poib Mt-xumepHsix reHoB B mposiBiiennu [[MC. IIMC kak npumep B3auMOAEHCTBUS
AJIEPHBIX M MUTOXOHJPHAIBHBIX TI'€HOB. MOJEKYISIpHO- T'€HETMYECKHE MEXAHU3Mbl BOCCTAHOBJICHUS
(bepTUIBHOCTH TBUIBLEI, TeHbI- BoccTaHoBuTenu (GeprrnbHoctd (Rf), pons PPR 6enkos. Crnenuduunocts Rf-
reHoB K Tuny LIMC. Tunsl nuromnasmsel Kykypy3sl — T (texacckumii), C (4appya) u S (MoizaBcKuil) u
nposisiaeHue [IMC. Mexanusm paeiictBus reHoB-BoccTaHoBuTenei [IMC Ha npumepe kykypy3sl C- S- u T-
LUTOIIA3MOM. DKOHOMMYECKOE 3HA4eHHME MYTalMil MUTOXOHJpHaIbHOro reHoma M mnposiBaeHus L[IMC.
Hcnons3oBanue LIMC B cenekuMoHHOM Tpolecce. ['eHeTnueckas cxema MojiyueHusl MeKIMHEHHBIX THOPHIOB
Ha ocHoBe wMmyrammii I[IMC wu BoccranoButeneil ¢epruinbHOCTH. PacmpocTpaHeHue MpPaKTUYECKOTO
npuMeHeHus aBieHus LIMC B cenekumm cenbCKOX03MCTBEHHBIX KYIbTYP.

CnoHTaHHBI W WMHAYNUMPOBAHHBIH MyTareHe3 y pacTeHuil. flnepHble M LUTOIIA3MaTUYECKUE
MyTaiuu. OCHOBBI 3aKOHa TOMOJIOTMUECKMX pPsJIOB HacleACTBeHHOW wu3MeHunBoctn H.M. Basuiosa.
WuaynupoBaHHbI MyTareHes3 pacTeHUM (pU3NYECKUMHU, XUMUYECKUMH MyTareHaMy U TSKEJIbIMH METajllIaMu.
Crnektp Bo3HUKaomuX MyTanuid. OCOOEHHOCTH BBISBICHHS WHIYLMPOBAHHBIX MYTAllMi y pacTeHHIA.
OcCHOBHbIE MPUHLUMIIBI BbIICICHUS MYTallUd Yy CaMOOIBUINTENEH, MEPEeKPECTHUKOB M  BEreTaTUBHO
pa3MHOXKaeMbIX pacTeHUi. XHUMephbl, CTPYKTypa XHUMEPHOTO pPacTEeHUs M CyAbOa MYTaHTHOTO CEKTOpa B
ontoreHese. OCOOCHHOCTH T'€HETHYECKOTO aHalW3a PACTEHUH W BBIABICHUS MyTaHTtoB B M1-, M2-, M3-
nokonieHusix. ['eHernyecku 3¢ (GEKTUBHBIE KIETKM U HUX DPOJb B MPOSBICHUM HHAYIHPOBAHHBIX MYTAaIIHA.
Turnbl MyTalnui ¥ METOJIBI UX BBIJCIICHHUS.

XnopoduiibHbIe U YMOpHOIIETANbHBIE MyTallUU. PacTuTe bHbIE TECT-CUCTEMBI I OLICHKH MYTareHHOT'O
JEWCTBUSL PA3IMYHBIX COCAMHEHUH M (aKTOpPOB OKpyxaromiei cpenbl. CeneKIUOHHBIE IOCTHKEHHUS C
HCIIO0JIb30BAaHUEM METOJa MyTareHes3a.

XpomocomMHasi HHKeHepUs pacTeHHid. MaHUNyIssIuy XpOMOCOMHBIM COCTaBOM PAaCTEHHUH HA YPOBHE
LIEJIBIX T€HOMOB, OTAEIBHBIX XPOMOCOM M UX CEIMEHTOB C IENIbIO0 YBEIMYEHUSI T€HETHUECKOro pa3HooOpa3us
KYJIbTYPHBIX BUJIOB.

I'eHeTH4YecKkne TEXHOJOTMH B PeLICHMH 3aJa4 CeJIeKIMH M CeMEeHOBOACTBA. I'eHeTmueckasi
HHKEHepUusl pacTeHuil. lcTopusi mosydeHHsl TPAaHCTEHHBIX pacTeHHHA. MeToabl INMOIy4YeHUs TPAHCTEHHBIX
pacreHuid. IlpsAMble MeTOIbI IOJNIy4E€HUs TPAaHCTEHHBIX pAacTeHUH. BekTopel A TIeHeTH4ecKon
TpaHcpopmaruu pactenuii. Co3aHuMe KOWHTErpaTUBHBIX M OMHApPHBIX BEKTOPOB [UIsl IEpeHoca
gyxepoanon JTHK.

Hcnonb3oBaHue CENEKTUBHBIX MApPKEPOB U PENOPTEPHBIX reHOB. OONAacTH MPUMEHEHMsI TPAHCTEHHBIX
pacteHuii. IlomyueHne KaueCTBEHHO HOBBIX IPOJYKTOB HAa OCHOBE TPAHCTEHHBIX PACTEHHI: C 3aMEUICHHEM
CO3PEBAHUSA U KOHTPOJIMPYEMBIM CO3pPEBAaHUEM; YIyYIIEHHE NUIIEBBIX M TEXHOJOTMYECKUX CBOICTB;
yCTOWYMBBIE K TepOUIIMIaM; YCTOHUMBBIE K HACEKOMBIM-BPEIUTENSM; yCTOﬁHHBBIeil(6OHe3HHM U Ip.

Mertabonuueckass MHXEHEpUs HAa OCHOBE TPAHCT'CHHBIX TEXHOJIOTMH — BOCCO3JaHHME OTCYTCTBYIOIIMX
MeTaboaruecKkux nyrteil. TpaHCreHHbIE pacTeHHs pHca ¢ KapOTHHOMJAMH, TPAHCT€HHbIE pAacTEHHUS TOMara C
IJ10JJaMH, HaKalUIMBAaIOIIMMU aHTOIMAH, TOIyOble PO3bl M T'BO3JMKH. TpaHCreHHBbIE pacTEHUS — MPOJYLIEHTHI
(dapmarieBTHUECKIX OETIKOB, BaKLIMH, aHTUTeN. Tpanchopmanus xinoporactHoi JTHK.

Pa3paboTka MeTOMOB 3alllUThl OKpY)Kalolled Ccpelbl Ha OCHOBE TpPAaHCIeHHBIX pacTeHuil. bu-
OJIerpaupyeMble MaTEpHUalIbl HA OCHOBE TPAaHCI'€HHBIX PAacTEHHMH. TpaHCreHHbIE pacTEHHS AJIS OUYHUCTKU [TOYB
U BOJOEMOB (ITOTJIOLIAIOUINE U pa3pylLIaloliie TOKCHYHBIE COeAUHEeHMs). TpaHCreHHble pacTEHUsI — TeCTEphl
3arpsi3HEHU. bHOTOIIMBO M3 TpPaHCTEHHBIX pAcTeHMH. ApryMEHThl NPOTUBHUKOB HCIIOJIB30BAHHUS
TpaHCTeHHBIX pacTeHui. lloTeHnumanbHble MPOOJIEMBI HCIOJIB30BAHUS TPAHCTEHHBIX PACTEHUN HUIYTH HUX
pelLIeHus.

I'enomuoe penaxktupoBanmne pacrennii. Cucrema CRISPR— Cas s monydeHust ieneBbIX MyTallil B
Pa3NUYHBIX PACTUTEIBHBIX OopraHuzMax. Tumbl Myrtanuii, renepupyembix CRISPR— Caso.

Penaktopel 1uTo3uHOBBIX ocHoBanuii (CBE) u  pemakTopbl aJjleHUHOBBIX ocHOBaHUit (ABESs) Ha
ocHoBe CRISPR u nx ocobeHHocTH.

MoJieky/isipHO-TeHeTHYECKHEe MapKepbl B pEHICHUHM (PYHIAMEHTAIBHBIX W MPAKTHYECKUX 3a/1ad
TEHETUKM W CENEKUUU. Tunbl TEHETUYECKMX MapKepoB. MeTolbl CO34aHMsI T€HETUYECKUX MAapKEpOB.
Oco0eHHOCTH TPUMEHEHHsS] TeHETUYECKMX MapKepOB B PEUICHUH T'€HETUYECKUX M CEJIEKIIMOHHBIX 3a/ad.



Mapkep- onocpenoBaHHasi cenekuus pacTeHui. IIpuHIuMNBEl TeHOMHOHM cenekuuu pacreHui. IIpakTuueckue
MPUMEPHI IPUMEHEHHUSI METOI0B MAPKEPHOU M TEHOMHOM CEJIEKIIMU PACTEHUM.

Pa3nen 8. «'eHeTMKa HMMYHHUTETA PACTEHHII»

IHonsiTne HMMYHHTETA pacTeHM. Bxiag H.W. BaBuioBa B u3ydeHHH HpoOIeMbI
uMMyHuTeta. OCHOBHbBIE BO30yauTeNnn OoJe3Hel U BpeauTenu pacTteHuil. [IpakTuueckoe 3HaUCHHUE W3YUYCHHUS
IFE€HETUKU UIMMYHHUTETA PACTEHU.

OcHOBHBIE THIIBI HMMYHHUTETA pacTeHuid. BpoxeHHbI aKTUBHBIA UMMYHUTET — YCTOWUYHUBOCTh K
0osie3HH, KOTOpas OOECHeuyMBaeTCs CBOMCTBAMHU DPACTCHHUN, NPOSBIAIONIMMHUCA Yy HHUX TOJBKO B Cilydae
HamaJeHus MaTroreHa. Tumbl aKTUBHOTO HMMMYyHHTETa — HecneluduuHbiii (0a30BbIi UMMYHUTET WIH
rOpPU30HTANIbHAS YCTOMYMBOCTh) M CHEIM(PUUHBIN (BEpTUKaIbHAs WM pacocrnenuuyeckas yCTOHYHUBOCTB).
[IproGpereHHbIit UMMYHHUTET PacTeHUM, 0COOEHHOCTH, OTINYUS OT MIPUOOPETEHHOTO UMMYHHUTETA KUBOTHBIX.

MounekyasipHO-TeHeTHYeCKHe MeXaHHU3MbI Hecnenu(puIecKoro Bpo:KIeHHOI0
HMMYHHUTETa pacTeHuid. Peientopel  BpOXAEHHOTO HecnenupUIHOr0O UMMYHUTETA U UX
muraajel. Ctpykrypa peuentopoB PRR. AxtuBupyromue ux nuranasl PAMP, HAMP, DAMP—uyxepoaHbiii
OuomMaTtepuai, TMONAaBIIMM Ha MOBEPXHOCTh KIETKU. KOHCEpBATHBHOCTH PELENTOPOB HecHenu(puIHOro
MMMYHHUTETa (Ha IpUMeEpe PELEnTOpoB (uiareJulnHa paCTeHUH U )KUBOTHBIX ). Jpyrue KOMIIOHEHTH UMMYHHOTO
OTBETA.

MounekynsipHO-TeHeTHYeCKHue MeXaHHU3MbI cnenuuIecKoro BPOKICHHOIO
UMMYHHTeTa. DPPEeKTOpHbIE MOJEKYJIbl MaTOreHOB (AMUCUTOPHI) U uX perentopsl (R — Oenku). JJomenHas
CTPYKTypa peuenTopoB, OCHOBHbIEC TUIIBI. LRRS — cTpykTypHas oCHOBa MMMYHHOIO OTBETa pacTeHUN. R-reHbl
tuna | — campie monmuMopdHbIe TeHbl pacTeHUil. Teopus CONMpPSHKEHHOM SBONIOIMHM XO3iMHA U Tapaswra.
I'mnoresa ®nopa «reH Ha reH». OyHKIUSA CATULWIOBOM KHUCIOTHI, )KACMOHOBOM KHUCIIOTBI, STWUJIEHA U [Ip.
TOPMOHOB B HMMMYHHOM OTBeTe. Peakiusi CBEpXUyBCTBUTEIBHOCTH. Pa3nuunme oTBeTa Ha NOBpPEXKICHUE
ouotpodamu, HEKpoTpohaMH U HACEKOMBIMH. AHTOTOHM3M CHUTHAJBHBIX ITyTEH, YYacCTBYIOUIMX B 3allUTe
or OuorpooB u HekpoTpodoB. BiusHHE NaTOreHOB Ha pa3BUTHE HMMYHHOro otBera. (CTopokeBas
MOJI€JIb UMMYHHTETA.

AyTOMMMYHHBIE PEAKLIIMU y pacTeHUH. SIBieHHe THOPUAHOTO HEKpOo3a — paclpoCTPaHEHHOCTh U
TeHETUYECKUI KOHTPOJIb. POib MOOMIIBHBIX MMMYHHBIX CHUTHAJIOB B Pa3BUTHM CHUCTEMHOTO NPHOOPETEHHOTO
MMMYHUTETAa U UMMYHHOU NaMSTH.

Paznen 9. «I'eneTuka nonyasinuii pacreHuin».

Hcropusi monsatusi «monmyasinusa. CoBpeMeHHOe ompenejaeHue mnomyasinuu. I'eHermueckasi
CTPYKTYypa NonyJasiiuu.

I'enernyeckas cTpykTypa nonyiasuuu. [[aHKMUKTHYECKHE M KIOHAJIbHBIE MOMYJSILMHM. 3aKOH Xapau-
BaiinGepra no pacnpezeneHuto (EHOTUNMUYECKUX TPYNI U T€HOTUIIOB B MOMYJSIUHU. DakTOpbl AUHAMUKH
nonynAuuy. bHoXMMHYECKHE BO3MOXKHOCTH OLEHKH TIeTePOreHHOCTH IOMYIALUY (anexTpodope3 Oenkos,
cocraB PHK u T.11.).

OBOJIIOLIMOHHBIE Tpoliecchl B momyasuuu. CTaOMaM3UpYOLUil, AU3PYNTUBHBIA U SIUMHHUPYIOIIUN
BUJBl €CTECTBEHHOTro 0TOOpa. IlOoTOK TIeHOB, MOMYyJASUUOHHBIE BOJHBI (BOJHBI KH3HHU), Apei(d TEHOB,
MHOPHIMHT, U30JIALUS, UX CHEIU(DUIHOCTD U pOJIb B TUHAMUKE T'€HHBIX YacTOT.

['enernyeckuii monuMopdusm u MpooIeMbl FIBOTIOLUH.

4.3 Jlekuuu / npaKkTH4ecKne 3aHATHS

OYHASA ®OPMA OBYYEHUA

TabOnumna 4a
Coaep:xkanue JeKIUi / NPAKTHYECKUX 3AHATHI U KOHTPOJIbHbIC MEPONIPUATHSA
. dopmupyem Bu

Ne Ha3zBanue Ne n HazBanme Jeknmi/ opmHpye a KoJi-Bo
. ple KOHTPOJIBHOTO

/I pa3nena, TeMbl NMPAKTHYECKUX 3aHATHH JacoB
KOMIIETEHIIMH | MEPONPHUSITHS
1 Paznen 1. «Beenenne. I'eHeTHKA PACTeHMil KAK | qope g1 14 | YCTHbIH onpoc,

HAyKa» OIK-4 2’ 43 | 3ammTa paoor, 4

T TEeCTHPOBAHHUE




. DopmupyemM Bu
Ne Ha3Banme Ne 1 Ha3BaHMe JeKU Uit/ pMHpY A Koa-Bo
. ble KOHTPOJILHOTO
n/n pa3nena, TeMbl NMPAKTHYECKUX 3aHATHH 4acoB
KOMIIETEHIINH | MEPONPHSITHS
Tewma 1. Jekuss  Ne 1. Ucropus N
YcTHblil onpoc 2
I'enernka kak TCHETHKH
HayKa IIpakTrueckoe 3anstue Ne 1. OIlK-1.1,1.4
OcHOBBI pabOTEHI € OIIK-4.2,4.3 | 3amwura pabor, 2
OMOJIOTHYECKUMH TECTHPOBAHUE
MHKPOCKOIIAMH
2. Paznen 2. «lluTojiornyeckue M MOJIEKYJIAPHbIE ONK-11 1.4 YcTHBIM onpoc,
OCHOBBI HACJIEACTBEHHOCTH» N 3aIUTa padoT 16
. OIIK-4.2, 4.3 | >aMuTa pavot,
TeCTUPOBAHHUE
Tema 2. Jlexmust Ne 2. MUTOTHYECKUI
MuTtoTndeckui HKJI W (a3l MHUTO3a .

WK U (ha3sl uaCTI/ITeJ'IBH(EIX 0 FaHI/IBMOBy OIK-1.1, 1.4 | Vermsiii onpoc, 2
1 p p > | OIIK-4.2,4.3 TECTUPOBAHHUE
MHUTO3a y XPOMOCOMBI 51 150:¢
pacTUTEIbHBIX XAPAKTEPUCTUKA
OpraHUu3MoOB, IIpaxTrueckoe 3anstue Ne 2.

XPOMOCOMEI U MuToTHYEeCKUI LUK U (Pa3bl
I/Ig MHUTO3a Yy paCTI/ITCJIS)HI)IX OIK-1.1,1.4 | 3amura pabor, 2
OIIK-4.2, 4.3 TECTUPOBaHHE
XapAKTEPUCTHKA | OPraHU3MOB
Tema 3. Jlektus Ne 3. Meiios. .
o YcrHslii onpoc,
Meiio3z. Muxkpoc 2
TECTUPOBAHUE
MTOPOTEHES3.
Muxkporameroren | IIpakruueckoe 3anstue Ne 3.
e3 Makpocnopo- | Meiio3 3auwra pador, 2
P p ' TECTUPOBaHHE
U MaKporaMeTor
eHes. JIBoitHoe Jlexmmst Ne 4.
OIJIOAOTBOPEHUE MHKpOCHOpOF@HeB.
o Muxkporamerorene3 Maxkpocno VYceTHsll ompoc, 2
C.I' HaBarnny pO-H MaKpOTaMeTOTEHE3. TECTUPOBaHHE
JBolHOE OIII0JOTBOPEHUE TIO
C.I'.HaBammny OIlK-1.1, 1.4
[Ipaktuueckoe 3anstue Ne 4. OIlK-4.2,4.3
MukpocnoporeHses.
Mukporamerorenes Makpocmo 3amuTa pador, 2
po- U MaKpOrameToreHes. TECTUPOBAHUE
JBoiiHOE OIIOAOTBOPEHHUE TIO
C.I'.HaBammmny
Jlexmst Ne 5. I'enernueckuii .
Verusiit bpoc,
kon. Perymsmusa skcnpeccun 2
TECTUPOBAHUE
TE€HOB.
IIpaktrueckoe 3anstre Ne 5. 3 5
HyxkienHoBbIE KHCIOTHI, UX atira pavor, 2
TECTUPOBAHUE
CTpOeHHUE U (PYHKIIHU.
3. Paznen 3. 'uOpunonoruyeckmii anaims YcrHblii onpoc,
OIIK-1.1,1.4 | TectupoBanme, 8
OIIK-4.2, 4.3 3alUTA
padoThI
Tema 4. Jlexmus Ne 6. IMonuoe | OIIK-1.1, 1.4 | VYcrHbIii onpoc, 2
AnensHble JIOMMHHPOBAaHUE, nernonnoe | OIK-4.2, 4.3 TECTUPOBaHHE
B3aMMOJICUCTBUS | TOMUHHUPOBAHUE,
TEHOB KOJOMHUHUPOBaHHUE
[pakTndeckoe 3anstne Ne 6.
3aKOHBI Mengens. | OIIK-1.1, 1.4 3amuTa pabdor, 2
Hacnemopanne rpynn xposu | OIIK-4.2, 4.3 TECTUPOBAHHUE
YeJIOBEKA.
Tema 5. Jlexius Ne 7. OIlK-1.1,1.4 | YcrHsbI# onpoc, 5
Heannensurie KomnnemeHntapHocTh. DnucTas. OIlK-4.2,4.3 TECTUPOBAHUE
B3aNMOJICHUCTBHS IIpakTudeckoe 3ansaTue Ne 7. OIlK-1.1,1.4 3armura pador, 2




Ne HasBanne Ne u Ha3zBaHMe JIeKIUii/ Popmupyem Bux Koxa-Bo
n/n pasjaesia, TeMbl NMPAKTUYECKUX 3aHATHI bie KOHTPOJIBLHOTO |\ oo
KOMIIETEHIINN | MepONpPHUATHUS
TEHOB IMonumepus, ITnetioTpomnus. OIlK-4.2,4.3 TECTUPOBAHHUE
Monudukanmu.

4, Paznen 4. «CTpyKTYpHO-QYyHKIMOHAJILHAS OlK-1.1 1.4 YecTHbI onpoc,
OpraHu3alMsi TeHOMA pacTeHHH W aHaJIu3 OIK- 4:2’ 4:3 3ammTa pador, 8
(GyHKUIMH reHa ’ TeCTUPOBaHUE
Tewma 6. Jlekius  Ne 8.  CrpykrypHO
CTpyKTypHO (GYHKIIMOHAIBHAS OpraHU3aIHs
¢dynkmonaneHas | reaoma. ['enom xmopormnacroB u | OIIK-1.1, 1.4 | Vcrwsiid onpoc, 5
OpraHu3aIys MHTOXOHIPHH. Mob6umsaste | OIIK-4.2, 4.3 TECTHPOBaHUE
reHoMa. TCHETHYECKUE SIIEMEHTBI

pacTeHui.

IIpaktraeckoe 3amstme Ne 8. | OIIK-1.1,1.4 | 3amwura pa6or, 2
MUTOXOHPHAIIBLHEIN TEHOM OIlK-4.2,4.3 | tectupoBanue
Jlextust Ne 9. TpaHCIIO30HHBIN

MyTareHe3 pacTeHUM. OIIK-1.1, 1.4 | VYcrHBI ompoc, 9
MyTaurOHHBIN aHAIU3 IS OIlIK-4.2,4.3 | TecTupoBaHue
u3ydeHus (DYHKIIMU TCHOB

[Mpaktuaeckoe 3ausiTue Ne 9.

Myramoni s s | OKALLE | Swmamtor, |
u3y4eHus (QyHKIMU T€HOB ’

5. Pa3znen 5. «CucreMbl pa3MHO:KEHHSI PACTEHHI U OIK-1.1. 1.4 YcrHeIii onpoc,

HX FeHeTH4eCKHIi KOHTPOJIb» OIK- 4:2: 43 | 3ammra pador, 8
TECTHPOBaHHE
Tema 7. Jlexkuus Ne 10. Pa3zmHoxkeHHE
PasmHOXeHUnE pacfeHHﬁ U TeHETHYECKUU OIK-1.1, 1.4 | Yeruiit onpoc, 2
o OIIK-4.2, 4.3 TECTUPOBAHUE
pacTeHuil U KOHTPOJIb TEHOB
TCHETUYCCKUH [IpakTrueckoe 3anstre Ne 10.
KOHTpPOJIb TeHOB | ['eHetnueckue s3pdexTsl npu
BET€TaTUBHOM U I10JIOBOM OHK-ll, 1.4 3aIlII/ITa pa60T,
PasMHONCHHH, TIpU OIlK-4.2,4.3 TECTUPOBaHHE 2
CaMOOIIBIJICHUH U
MEPEKPECTHOM
OTLJIOZIOTBOPSHUHT
Jlexums Ne 11. JIBynomHOCTh. | OIIK-1.1, 1.4 | VYcTHBI omnpoc, 5
ATIOMUKCHUC OIlK-4.2,4.3 TECTUPOBAHUE
[IpakTuueckoe 3ausatue Ne 11. 1
PenponykrusHsie Oapbepsbl: ONK-1.1, 1.4 | 3amra paor,
ABYNOMHOCTB, OIlK-4.2,4.3 TECTUPOBAHUE 2
CaMOHECOBMECTUMOCTb,
MYKCKasi CTepPUIILHOCTb.
6. Paznen 6. «I'eHeTHKA OHTOreHe3a PACTEHUID» OINK-1.1 1.4 Y cTHBIN onpoc,
ONK-4.2, 4.3 | 33umTa pador, 8
TeCTUPOBaHME
Tema 8. I'eneruka | Jlexnust Ne 12. 'enernka OIIK-1.1,1.4 | VYcrHslii onpoc, 2
OHTOTEHE3a OHTOTEHE3a PacTEeHUI OIIK-4.2,4.3 TECTUPOBaHHE
pacTeHuit
IIpakTudeckoe 3ansTre Ne 12. ONK-1.1,1.4 | 3amwra paGor
Cragnu pa3BuUTHS paCTCHHH. OIK-4. 2: 43 TCCTI/IPOBaHI/IC’ 2
e Ne 13 Spexter OIIK-1.1,1.4 | YcTHBIi onpoc,
OKCMPECCHH TEHOB HA CTAMH | e 45 4’3 TeCTHOBaHNE 2
IMOpHOreHesa. '
IIpaktudeckoe 3ausTre Ne 13. ONK-1.1, 1.4 | 3amura paGot
Monmpuranuonias OIlK-4.2,4.3 TECTUPOBAHHUE 2

(maparumaeckasi)




n/n

Ha3zBanue
pasaeiia, TeMbl

Ne n HazBanme Jeknmi/
NPAKTHYECKHUX 3aHATHH

DopmupyemM
ble
KOMIIeTeHIN U

Bun
KOHTPOJILHOTO
MepOonpuATHS

Koa-Bo
JacoB

n3MeHYMBOCTh. Hopma peakin
reHotuna. CTaTUCTHYECKUI
METO/1 U3yUYEeHUS
MOAU(UKAITMOHHOM
U3MEHYUBOCTH.
XapaKTepUCTUKH
BapHAIMOHHOTO PA/IA.
Onpenenenue nokasaremnei
MOAU(UKAITMOHHOM
M3MEHYMBOCTH YHCIIA KOJIOCKOB
B KOJIOCE Y MIIICHUIIBI.
Tloctpoenue BapuamoHHOM
KpUBOM.

Paznen 7.

«I'eHeTHYECKHE METOABI

CCJICKIIMH.

I'eneTnyeckHe TEXHOJIOIMH B peuieHun  3ajaav

CCJICKIIMID)

OIIK-1.1,1.4
OIIK-4.2,4.3

YcrHblii onpoc,
3ammra pador,
TEeCTUPOBAHHUE

Tema 9.
I'enetnueckue
METOAbI CCIICKIINU

Jlexrms Ne 14, [Tonurionausi.
['erepo3uc. Aneynnouausi.
[MuTormazmaTuyueckas
MY>KCKasi CTepUILHOCTD
pactenuii (LIMC).

OIlK-1.1,1.4
OIlK-4.2,4.3

YcrHblii onpoc,
TECTUPOBAHUE

[IpaxTrueckoe 3anstre Ne 14.
[{uronna3MaTuyeckas Mys>KCKast
CcTepuIbHOCTh y pactenuid. [IMC y
pacTeHuil. BnusiHue siiepHbIX
reHoB Ha nposinenue IMC.
I'enernyeckue cucremsl [IMC y
KyKypYy3bl, NIICHUITBI, CaXapHOH
cBexJibl. Perenwue 3anau.

OIlK-1.1,1.4
OIlK-4.2,4.3

3amuTa pador,
TECTUPOBAHHE

Tema 10.
I'ereTnueckue
TEXHOJIOTHH B
perieHnn 3a1a4
CEJIEKIIUU

Jlexmmst Ne 15. ['enernueckas

VH)KEHEPHs PacTeHU.

OIIK-1.1,1.4
OIIK-4.2,4.3

VYceTHsli ompoc,
TECTUPOBaHHE

IIpaktuueckoe 3ansitue Ne 15.
MeTo1bl KOHCTPYUPOBAHUS

pexombunanTHbIX J[HK in
vitro.

OIIK-1.1,1.4
OIIK-4.2,4.3

3amuTa pador,
TeCcTUpOBaHue

Paznen 8. «'eHeTHKAa HMMYHHTETA PACTEHUID»

OIIK-1.1,14
OIIK-4.2,4.3

YcTHBIH onpoc,
3amuTa paoor,
TeCTHPOBaHHE

Tema 11.
I'enetuka
MMMYHHUTETA
pacTeHUi

Jlexuus Ne 16.
MonnekynspHo-
TEHETUYECKNE MEXaHU3MBI
HecnenupuIecKoro
BpPOKIEHHOTO IMMYHHUTETA
pacTeHUH.

OIlK-1.1,1.4
OIIK-4.2,4.3

YcrHblit onpoc,
TECTUPOBAHUE

[paktndeckoe 3ansiTme Ne 16.
BeprukanbHas ycTOHYMBOCTh
pacTeHui K 00JIe3HsIM.

OIlIK-1.1,1.4
OIIK-4.2,4.3

3ammra pabor,
TECTUPOBAHUE

Jlexumst Ne 17. MomnekymnsipHo-
FEHETUYECKHE  MEXaHU3Mbl
cnenupuIecKoro
BPOKJECHHOTO
pacTeHuit

HMMYHUTCTA

OIIK-1.1,1.4
OIlK-4.2,4.3

YerHbIi ompoc,
TECTUPOBAHUE




Ne Ha3Banme Ne u Ha3zBaHMe JIeKIUii/ Popmupyem Bux Koxa-Bo
n/n pasaeiia, TeMbl NPAKTHYECKHUX 3aHATHH bie KOHTPOILHOTO - o
KOMIICTCHIINHA MEpPONPUATUSA
IIpakTuueckoe 3austue Ne 17.
ngmoHTaanaﬂ YCTOHYHUBOCTH OMK-11,1.4 ) 3amwra pator, 2
., OIlIK-4.2,4.3 | TecTupoBaHue
pacTeHuH K OOJIE3HIM.
9. Paznen 9. «I'eneTnka momy JIsiuMii pacTeHun» OIK-1.1, 1.4 YcTHbI# onpoc,
OIK-4.2 4.3 3ammTa pador, 4
TeCTHPOBaHHE
Tema 12. Jlexuus Ne 18. CoBpeMeHHOE
CoBpeMEHHOC | ompejesieHHE NOMYIISIHH.
onps):[eneHHe 3a50§ XapﬂH-Baﬁ};I 6eLE)Fa B OIIK-1.1,1.4 | VYcrasli onpoc, 2
MO ISIIHH. OCHOBHO 34K OIlK-4.2,4.3 TECTHPOBaHHE
Tenerieckas MONYJISILIUOHHON TeHETHUKHU.
CTpYKTypa [Mpaktuueckoe 3ansTre Ne 18.
TMOMYMBAMHA. | 3ax0n Xapau-Baitu6epra— | OIK-1.1,1.4 | 3amwra pador, )
OCHOBHOM 3aKOH OIlIK-4.2,4.3 | TecTupoBaHue
MONYJISIIIMOHHON TeHETHKHU
OYHASA ®OPMA OBYYEHUA
Tabnuna 5
IlepeyeHb BONPOCOB /ISl CAMOCTOSITEILHOIO H3YYEeHUS] JUCHHUILIMHBI
Ne | Haspaume pasnena, | IlepedyeHb paccMaTpuBaeMbIX BOIPOCOB ISl CAMOCTOSITEJILHOIO
n/n TeMbI U3yYeHUs
Pa3nea 1. «Benenne. I'eHeTHKA pacTeHHl KaK HAYKa)
1. | Tema 1. I'enernka kak | OCHOBHBIE 3TaIlbl Pa3BUTUSI TeHETUKHU. POJIb OTEUeCTBEHHBIX yUe-
HayKa. HBIX B pa3BUTHM reHeTuku u cenekuuu (H. Y. Basuios, A. C.
Cepebposckuit, H.K. Konsiios, I0.A. ®unumnuenko, C.C.
UeTBepukoB U ap.). 3HaUCHUE TEHETUKHU JIJIST PEIICHUs 3a71a4
CEJICKIINH, MEUINHBI, ONOTEeXHOIOTHH, dKonoruu. KpymnHeiiiue
OTEUYECTBEHHBIC CEJIEKIIMOHEPHI U OPTaHU3aTOPHI CENCKITNU:
N.B. Muuypus, JI. Pyn3unckuii, C.1. XKeranos, H.I. BaBunos,
[1L.U. JIucumein, B.E. [Tucapes, B.C. Ilycrosoiit, I1.I1. JIykpsineHko,
A.Il. lTaxypauH u ap. OCHOBHBIE JOCTUKEHHUSI CENEKIIMN PACTEHUM.
Opranu3anus CeTu CeNEKIIMOHHO-TEHETHUYECKUX YUPEIKICHUHN B
Poccuu. (OITK-1.1.) .
Pa3)1e.]1 2. «HHTOHOFI/I‘leCKI/Ie U MOJICKYJISIPHBIC OCHOBBI HACJICJICTBCHHOCTH)
2. | Tema 2. Knetounsnii mukn: uaTepdaza u Muto3. IHTEpKUHE3 U MHTEPBAIBI
Murortnueckuii ki | Gy, S, G.. [IpecunTeTHYECCKNUIA, CHUHTETUYECKUIA 51
u ¢da3bl MUTO32a y MOCTCUHTETUYECKHUI Tepruoibl. MUTO3 — TIaBHBINA CIIOCOO AeNeHus
pacTUTETbHBIX kietku. ®a3pl muTo3a: mpodasa, meradasa, anadaza u Tenodasa.
OpraHU3MOB, WN3meHeHuss B CTPYKType XpoMOcOM (CTeNeHb YIaKOBKH).
XPOMOCOMBI U UX Pacnipenenenne nouepnux monekyn JAHK npu nenenum Kietkw.
XapaKkTEepUCTUKA OcobenHoctu BOCITPOM3BEICHUS u pacnpeneneHus
[IATOTUTA3MATUYECKUX OPTaHOMJIOB B MPOIIECCE NETECHUS KICTKH.
Hpyrue Buabl 1e1eHus: KIETKU. AMUTO3 — NPSMOE JEJIEHUE KIETKU
Y €ro MOCJIEICTBHS. DHJOMHUTO3 U €r0 YaCTHBIN Ciydail —
nonutenus. ['uranrckue xpomocomsl. ( OITK-1.1).
Tema 3. Meiio3 — cmoco0 YMEHBIICHHs] YHCIa XPOMOCOM B IOJIOBBIX
Meiios. Mukpocnopore | xnerkax. JlBa IOCIENOBATENbHBIX JCICHHS KIETKH IIPH MeHo3e:
HE3. PEAYKLIMOHHOE M HKBaUMOHHOE. Daszpl AeneHU. JIUTENBHOCTH
Mukporamerorenes Ma npodasel | Meioruueckoro geneHus KieTku. KoHbroramms
Kpoctiopo TOMOJIOTUYHBIX XPOMOCOM B JHMAaKWHE3€ Meno3a. buonormueckoe
U MAaKpOraMeToOrcHE3.
JlBoiinoe 3HAQYEHWE JTOr0 IMepuojaa. PacXoXJeHue TrOMOJIOTUYHBIX U




n/n

HazBanmue pa3nena,
TeMBbI

IMepeyennb paccMaTprUBaeMbIX BONPOCOB /IS CAMOCTOSITEILHOTO
U3y4YeHHust

OILJIOAOTBOPEHUE 11O
C.I''HaBammny

HETOMOJIOTUYHBIX ~ XPOMOCOM B Me€io3e. [IpuHIIMTIHATBHOE
pa3JIM4Ke MOBEICHUSI XPOMOCOM B MEN03€ U MUTO3€. ['eHeTnueckoe
3HaUYE€HHUE MEH03a.

CMmeHa mooBOro U OECroyioro MOKOJIEHUH. MyKCKHE M JKEHCKHE
reHepaTUBHbIe  opranbl.  [lmomaHocTs  ramer,  3apojbllia,
sHpocnepMa  [amerorene3 y  kMBOTHBIX. OBoreHes
CIIEpMaTOreHe3. [TpoaomKUTENEHOCTD 10502 (i ():! u
NPUHLMIIAAIBHBIE pa3iiyusl B  pe3ysibTaTaXx MEHOTHYECKOIo
JIeNIeHHsI KJIETOK MPH OBOTEHE3€ U criepMmarorenese. Heperynsphbie
TUNIBI ~ pa3MHOXkeHus.  [lapreHoreHe3  (comaTtWyeckudt U
TE€HEPAaTUBHBIN (amomukcuc)), IICEeBIOTaMMus, THHOTEHE3,
angporenes. ( OITK-1.1).

Jloka3arenbcTBa reHETUYECKON POJIM HYKJIEWHOBBIX KHCIIOT
(Tpancdopmarus y 6akTepuid, onbIThl ¢ BUpycamu). CTpyKTypa
JHK u PHK. Mogens /IHK Yorcona u Kpuka. Ctpoenue JJHK.
Hyxseoruabl. @opmer mostekyn JJHK (A, B, C, D, E u Z).
OcoOennoctu ctpykTypbl 1 pynkuuii. PHK u ee Buabl. ®ynkuuun
HYKJIGMHOBBIX KHCJIOT B peajn3aluy TeHeTHYecKor nHpOopMaIuu:
peTUTMKaIys, TPAaHCKPHUIIIUS U Tpancisnus. CBoicTBa
TEHEeTUYECKOT0 Koja. J[oka3aTenbCcTBa TPUILIIETHOCTH KOJIA.
PacumdpoBka kogoHOB. BeipoxkaeHHOCTS Kofa. TepMuHHpyomye
KOJOHBI.

Crpykrypa resa. [IpuHIMNIHAIBEHBIE PA3INYHS CTPOCHHUS TEHOB MIPO-
U 9yKapuoT. Dk30HbI U HHTpoHbI. Crutaiicunr. ( OIIK-1.1).

Pa3znen 3. «'uOpuao0rnyecKuii aHAIN3»

Tema 4. AnnenvHble
B3aUMOJICUCTBUS I'€HOB

['uOpunonornyeckuit METOJ] Kak OCHOBAa TEHETUYECKOT0 aHAN3a.
[TpuHIMNMaIbHOE 3HAYSCHHE METO/1a THOPUI0I0TMYECKOT0 aHATIN3a
pa3paboraHHOro MeHenem: aHainu3 HaclleA0BaHUs OTAENbHBIX
aIbTEPHATUBHBIX I1ap IPU3HAKOB, UCIIOJIb30BAHNE KOHCTAHTHBIX
YUCTOJIMHEMHBIX POAUTEILCKUX (OPM, UHIUBUIYaTIbHBIN aHAIIN3
OTOMCTBA THOPUI0OB, KOJTMUECTBEHHAs OLIEHKA Pe3yIbTaTOB
ckpemyBanus. MoHoruOpuaHoe ckpeuiuBanue. [lepsoiii 3akoH
Menpens — 3aK0H e1nHO00pa3us mepBoro nokoyieHus. Bropoi
3aK0H MeH/ielns — COOTHOIIEHHE N0 FeHOTUITY U (DEHOTHITY. 3aKOH
YHUCTOTHI raMeT. Paciiennenne npu3HakoB — OMOJIOTHYECKUN 3aKOH,
€ro MpOsIBJICHUE — CTATUCTUYECKUM XapakTep. Buapl CkpemnBaHui
— peLMnpoKHOe, BO3BpaTHOE (OEKKPOCC), B T. Y. aHATU3UPYIOLIEE.
Pacmiennenus no renotuny u ¢pexHorumny. JloMuHupoBanue u
BO3MOXHOCTH YIIPaBJICHUS UM. Y CJIOBUS COOJIIOJICHHSI 3aKOHOB
Mengens. ( OITK-1.1).

Tema 5. Heannensubie
B3aUMO/ICHCTBUS T€HOB

Tunsl B3aMMOJIEHCTBUS T€HOB (KOMIUIEMEHTApPHOE, AMUCTaTUYECKOE,
nonumepHoe). Kommnementapuocts. COOTHOLIEHHS] B IOTOMCTBE —
9:3:3:1, 9:7, 9:6:1, 9:3:4. Ilpumepsl.

Omwucra3z. M300pakeHHe  ANUCTATUYECKOTO  JEHCTBHUSI — TeHa.
JloMMHaHTHBIA U peleccuBHbIN anucTa3. Pacmeruienus tuna 13:3,
12:3:1, 9:3:4 w pgp. Pa3Has wuHTepnperanusi pe3yiIbTaToOB
CKpELIMBaHMUA IPHU OJWHAKOBOM COOTHOIIEHHH (DEHOTUITHYECKUX
TPy TOTOMKOB. bHOXMMHYECKHE HCCIENOBAHUS — KIIOUEBOE
3BEHO K YTOUHEHMIO THUIIa B3aUMOJEHCTBHSI T€HOB.

[Tonmumepusi. AnnenbHble W HeajledbHbIE TeHbl. KymynsTuBHas U
HEKyMYJIITUBHas monumepus. Pacmennenus tuma 15:1 u Gonee
cioxkHoro tuna. IIpumepsl. 3aBUCUMOCTBh pa3BUTHUS MOJIMMEPHBIX
IIPU3HAKOB OT BHEIIHUX YCIOBUMU. SIBICHUE TPAHCIPECCHUH.




n/n

HazBanmue pa3nena,
TeMBbI

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB IJIsl CAMOCTOATETHLHOTO
H3yYeHusl

Momudunupyromee  aeidcTBue TeHOB. [ eHbI-MOIU(HUKATOPHI.
DHXaHCEpHI U CallJIEHCEPHI.

MHoxecTBeHHOE (TJICHOTPOIHOE) ACHCTBHE TE€HOB. 3aBHCHMOCTH
HECKOJIbKUX TPU3HAKOB OT pabOThl E€IWHCTBEHHOTO TEHA.
XnopoduiibHble MyTaHTBI paCTEHUI, KaK IPUMEPHI TAKOTO 1EUCTBUS
TEHOB.

HacnenctBenHocTh u cpena. BiusHue ycnoBuii Ha mposiBIeHHE
MPU3HAKOB. DKCIIPECCUBHOCTH MpU3HaKa. [leHeTpaHTHOCTh — Kak
MOKA3aTeNh YUCIIa 0COOCH, Y KOTOPBIX MPOSBIIICTCS PU3HAK.
Bnusinue nosa Ha nposieneHue npusHaka. [Ipumepsl. BoamoxHOCT
OJIHOBPEMEHHOTI0 MPOSBICHUS IKCIIPECCUBHOCTU U IEHETPAHTHOCTH
npusHaka. [lonsTue o Bappupyromieit sxcnpeccuBHocTH. ( OITK-
1.1).

Pa3znen 4. «CrpykrypHO-QyHKIHOHAIBbHAS OPraHU3ANMS FTEHOMA PACTEHHI U aHAJU3 YHKIUH

reHa)»

4.

Tema 6. CrpykrypHO
(hyHKIMOHANbHAS
OpraHM3aIys TeHOMa.

CTpyKTypHO-(DYHKIIMOHAJIbHAS Opranu3aius reaoma. CTpoeHue
OTAEJIBHBIX T€HOB U PETYJISATOPHBIX 3JIEMEHTOB. PerynaropHas 4actb
rena. O01ee KOIU4ecTBO reHoB U Apyrux cermenToB JIHK, nx
B3aMMHO€ PACMOJIOAKEHUE U COOTHOLIEHHE B TEHOMAX Pa3HbIX
ypoBHe opranmu3zauuu. Ynakoska JIHK, ctpykrypa xpomaTuHa u eé
BJIMSIHUE HA JIMHEWMHYIO OPraHU3ALMIO0 T€HOB U HX

skcnpeccuro. Knaccudukamus renos. Knactepsl
130()YHKIIMOHAIBHBIX T€HOB. MEXI'CHHBIC YIaCTKH

(cmeticepnl). Hekonupyromas JIHK. MoOHIIbHBIC TeHETHUCCKHUE
DIIEMEHTHI («IIPBITAIOIINE» TeHBI). Peryisius u B3auMoieiicTBIE
reHoB. Pa3jienbl FTeHOMUKH, H3yUarolie OpraHu3annio reioma. (
OITK-1.1).

Pa3zgea S. «Cucrembl pa3sMHO:KeHUs PACTEHHI M HX TeHETHYECKHIT KOHTPOJIb)

Tema 7. PazamHoxeHHE
pacTeHHU U
TeHEeTHYSCKUH
KOHTPOJIb TE€HOB.

Tumel pasMHOKEHMS pacTeHU!. [ eHeTHYeCKnii KOHTPOJIb ITPU
II0JIOBOM pa3MHOKeHUHU. KiroueBble MEXaHU3MBbI TEHETUYECKOTO
pa3zHo00pa3us Mpu MOJI0BOM pa3sMHOKeHUU. [Ipumepsl reHos,
CBSI3aHHBIX C Pa3MHOKEHUEM. ['€HbI, KOHTPOJIUPYIOLIUE NEPEXO] K
LIBETCHHIO U PAa3BUTHE LIBETKA. | €eHETHYECKUI1 KOHTPOJIb JEJICHUS
KJIETOK. | €eHETHYECKUI KOHTPOJIb OHTOTEeHE3A. [ eHeTnuecKuii
KOHTPOJIb CUTHAJIBHBIX ITyTeW. Peryismus s3KCcrpeccuu reHos.
MoueKkyIIpHO-T€HETUYECKUE METO/IbI U3YUEHHS T€HETUYECKOTO
KOHTpOJIA (TToJIMMepa3Has 1ienHas peaknus, cekBennpoanue JTHK,
anaim3 JJHK-mapkepos. M3yueHne reHeTH4eckoro KapTupOBaHHs.
Awnanu3 TpaHcKpuniuonHoi aktuBHocTH reHoB. ( OITK-1.1).

Pa3nen 6. «I'eneTnka OHTOreHe3a pacTeHHiD)

Tema 8. I'enerrka
OHTOI'€HE3a PACTCHMI.

['eneTnuecknii KOHTPOJIb OHTOreHE3a. | e HeTHYECKE MEXaHU3MBbI
BOCIIPUSITUS U TIEPEIAUM BHEIIHUX U BHYTPEHHUX CUTHAJIOB.
['eHeTnyeckue MexaHu3MbI MU epeHITnaNIbHON perysiuu
JICWCTBUS T'€HOB B OHTOTeHe3e. | eHeThueCcKne MEXaHU3MBbl,
KOHTPOJMPYIOLIME B3aUMO/ICHCTBHE KJIETOK M TKAaHEU. DTarbl
oHTorenesa. /luddepenmuporka. Mopdorenes. TOTUTOTEHTHOCTh
pacTUTENbHOM KIeTKH. MojenbHble 00heKTHI. [Ipsimas reneTuka.
OOGparHas reHeTuKa. MeTo Ibl MOJIEKYJISIPHOM OMOJIOTHH, TEHOMHBIX
poekToB, cekBeruponanus. ( OITK-1.1).




HazBanmue pa3nena,
TeMBbI

Ilepeuens paccMaTpuBaeMbIX BOMPOCOB IJIsl CAMOCTOATETHLHOTO
H3yYeHusl

Paznen 7. «'eHeTnueckue MeTOABI ceJieKIuM. I'eHeTHYeCKHe TEXHOJOTMHU B PeIIEHHH 3a/1a4

CCJICKIIU D>

Tema 9. T'enernueckue
METO/IbI CEJICKIIHH.

HckyccrBennsiii otoop. ['mbpuauzanus. MaOpuauHT. AyTOpUIMHT.
Otnanénnas rubpuansanus. Myrarenes. MoseKyssipHast CeJIeKITHsI

(molecular breeding). Mapkep-BcriomoraTeabHast

ceneknusi. ['eHomMHast ceneknus. ['eneTndeckoe

kaptupoBanue. DArT-texHomnorus. ['ennast nunxenepus. Kierounas
umkenepus. ( OITK-1.1).

Tema 10. I'enetnueckne
TEXHOJIOTHH B PELICHUU
3a/1a4 CENEeKIUU

CexBenuponanue JIHK. Oranbl coznanus ['MO: nonyuenue
M30JIMPOBAHHOTO I'€Ha, BBEJICHHUE €r0 B BEKTOP (HAIpUMep,
IJIa3MH]TY), TIEPEHOC BEKTOPa B MOJAU(PUITUPYEMBIH OpraHu3M,
1peoOpa3oBaHue KICTOK, 0TOOP I'€HETHYCCKH MOIU(PUIIIPOBAHHEBIX
OpraHu3MoB. MeTo/ 16l TpaHC(hOpMAITUU PACTCHHI . UCIIOJIb30BaHKE
BEKTOPOB Ha OCHOBE IUIa3MHu OakTepuil (Hampumep, Agrobacterium
tumefaciens), boMmbaparpoBKa KJIECTOK MUKPOYACTHIIAMH
(6umonornueckas O6aumcTuka). PegaktupoBanne reHoB. TexHoaoruu
Bpoae CRISPR/Cas9. I'eHomHas celreKius.

Myrarenes. Pacmmpenne ucmnoab30BaHus peJakTHPOBAHUS

T'CHOB JIJIS YJIYYIICHHS CEIbCKOXO3SIHCTBEHHBIX KYJIBTYP.
Pa3paboTka KynbTyp, yCTOHUMBBIX K U3MEHEHUIO

KJIMMata (PKCTpeMajbHbIC TEMIIEPATYPhl, 3acyXa | JIp.).
Wurerpanus Big Data u uCKycCTBEHHOTrO MHTEIIEKTA /JIsl aHAJIN3a
JIAHHBIX O TIPOU3BOJAMTEILHOCTH KYJIbTYP U YCIOBUIX
BBIpAIIUBAHUS, a TAKXKE JJI pa3pab0OTKH HOBBIX CTpaTeTruid

ceneknuu. Pa3Butie renomHoro penaktuposanus B Poccun. ( OIIK-
1.1).

Pa3nen 8 — «I'eHeTKa MMMYHHUTETa pacTeHUID)

Tema 11. 'eneTnka
MMMYHUTETA PACTEHUI

Bpoxn€éHuslii NMMyHUTET. I [acCUBHBIN M aKTUBHBIN

ummyHuteT. Hecnenuduueckuit ummynuter. Cnenuduueckuii
uMMyHHUTET. Monenb «reH-ua-ren» (H. H. Flor). Poxb

H. 1. BaBuiioBa. CoBpeMeHHbIE TPEACTABICHHS O B3aUMOACHCTBUN
paCTHTENBHOIO Opranu3Ma u narorena. ['ensl ycroitunBocta (R-
resl). 3amuTtHble nentuasl. Cenexius Ha uMMmyHuTeT. ( OITK-1.1,
OIIK-4.2).

P

azjnen 9 — «['eHeTHKA MONMYJISIIUIA pacTeHUIN»

Tema 12.
CoBpemMeHHOE
onpeacIeHue
MOMYJISIIUH.
I'eneTnueckas
CTPpYKTypa
MONYJISLIUH.

lenernueckass cTpykTypa mnomyisaiuu. [laHMHKTHYECKHE W
KJIOHATBHBIE  TOMYJSAIMH.  3akoH  Xapau-BaiinGepra 1o
pactpeneneHuio  (EHOTUIMUYECKUX TPYNN U TEHOTUIIOB B
nomyysiiud.  PakTOphl TUHAMUKA TOMYJISAIHA. bHOXMMHUYECKHe
BO3MOXXHOCTH OIICHKH Te€TEPOT€HHOCTH MOMYISIuu (3nekTpodopes
o6enkoB, coctraB PHK wu T.m.). DBOMIOIMOHHBIE TIPOLIECCHI B
TIOTTYJISITIH. Crabunu3upyrommui, TU3PYTITUBHBIN "
SIUMUHUPYIOIIAA BHUIIBI €CTeCTBEHHOro otbopa. IloTok TeHOB,
MOMYJISIIIHOHHBIE BOJHBI (BOJHBI KU3HH), Ipeii() TeHOB, MHOPUIUHT,
U30JISIIMSL, UX CIIeUU(UYHOCTh U POJIb B JUHAMHUKE T€HHBIX YaCTOT.
I'enernueckuit nomumoppusm u npodaems! 3omonmu. ( OITK-1.1,

OIIK-4.2).




5. O6pa3oBaTeibHbIE TEXHOJIOTHH

Tabnuua 6
IIpuMeHeHNe AKTHUBHBIX H HHTEPAKTHBHBIX 00pPa30BaTeJIbHbIX TEXHOJIOT M
HanmeHOBaHMe HCIOJIb3YEeMBbIX
Ne AKTHBHBIX H HHTEPAKTHBHBIX
Tema u popma 3ansaTHS N
n/n oOpa3oBaTeJIbHbIX TeXHOJ0THH (hopm
00y4eHu)
1. | MuTtoTrdeckuii UK U Ga3bl MUTO3a Y 113 Kelic-Texnomnorus.
PacCTUTEIBHBIX OPraHU3MOB.
2. | MukpocnoporeHes. MUKpOraMeToreHes. 113 Ketic-Texnomnorus.
Maxkpocropo- 1 MakKporaMeTOTeHE3.
Ono/10TBOpEHHME.
3. | 'enernueckuii kon. Perynsmus skcrpeccuu JI Jlexuus ¢ 31eMEHTaMM TUCKYCCHH.
T€HOB.
4. | 3akonsl MeHpens. JI Jlekuusi-ycranoBka
5. | MonorubpuaHoe ckpemmBanwue.(l u 2 3aKoH 113 Keiic-Texnonorus.
Menpens).
6. | dAurmOpumHoe  ckpemmBanue (3  3aKoH 113 Keiic-rexHonorus.
Menpens).
7. B3anmoneiicTBre aJuIeIbHBIX TEHOB. JI Jlekuus ¢ 3y1eMeHTaMU IUCKYCCHUU.
8. | B3aumogeiicTBie HealIeTbHBIX TEHOB. J Jlexkuus ¢ 31eMeHTaMH TUCKYCCHH.
[InefioTponiHOE NEeCTBUE TEHA.
9. | BzaumopeiicTBue HeaIeIbHBIX TEHOB. 113 [TpakTHueckoe 3aHaTue ¢ pazdopom
[InefioTponiHOE nelCTBUE TEHA. KOHKPETHBIX CUTYallHM.
10. | Jlexuus Ne 9. CoBpeMeHHOE onpe/ieeHre J Jlexkuus ¢ 31eMeHTaMu TUCKYCCHH.
nonyJsanun. 3akoH Xapau-BaiinOepra —
OCHOBHOM 3aKOH NONYJISIIUOHHON T'€HETUKHU.
11. | Ilpaktuueckoe 3anstue Ne 25. 3akon Xapau- 113 TexHosorus — «Kpyrislii cTon»
Baiin6epra — ocHOBHOI1 3aKOH MOMYJSIIMOHHON
TeHETHUKH.

6. TeKymm"a KOHTPOJIb YCIIEBAEMOCTH H MPOMEKYTOYHAA aTTECTAUA 110 UTOraM OCBOCHUS JUCHUIIIMHBI
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. OcHOBHEIE MCTO/bI, IPUMCHACMBIC B CCIICKIIUU: OT60p, m6p14mz13au1/15{ C UCITIOJIb30BAHUCM T'CTCPO3UCa U

6.1. TunoBble KOHTPOJIbLHbIE 32/IaHNUS WM HHbIEe MATEPHAJIbI, HE0OX0AUMBbIE /1JIsl OLleHKH 3HAHUI,

YMEHHI U HABBIKOB U (WJIH) ONBITA AeSATEeJIbHOCTH
2
IlepeyeHb BONPOCOB K KOHTPOJIbHBIM MEPONPUATHAM (YCTHOMY ONPOCY) 10 pa3jiesiam.

Bomnpocsl k pa3aeay 1.
UYro n3yuaer Hayka [ 'eHeTHKa.
OCc00EHHOCTH METOIOB MCCIICIOBAHHUS.
[{uTtoreHeTHYECKU METO/I, OHTOTEHETUYECKHM, CTATUCTUYECKUIM, KOMOMHAIIMOHHBIN, MyTallHOHHBIH,
MONYJISAILIMOHHBIN, MOJIEKYJISIPHBIE METO/Ibl aHAJIN3A.
Ponw renetnku B popMUpPOBaHNN MAaTEPHATUCTUYECKHUX MTPEACTABICHHH O SBICHUSIX KU3HH.
Posb reHeTHKH B COBPEMEHHON CUCTEMAaTUKe, (DU3HOIOTHH, SKOJIOTHH.
3HavYeHNE TeHETUKHU M CEJICKITUH I Pa3BUTHS CEITHCKOTO X035HUCTBA.
OCHOBHBIE TOCTH)KEHUS T€HETUKU U CEJICKITUH.
I'eneTnueckuii aHaIM3.
HccnenoBanue ruOpuaoB.
OcoOprit Bitan I'. Mennenst B co3janne U pa3BUTHE THOPUIOTOTHIECKOTO aHAIH3a.

LUTOIIA3MAaTHYECKON MYKCKON CTEpUIILHOCTH, MOJMUILIONIUS U MyTareHes.

OcCHOBHbIE HaNPABJICHUS B CEJICKIIMU: HA YPOKalTHOCTh, HA KAYECTBO, HA COJICPKAHUE MOJIE3HBIX
BEIIECTB, Ha YCTOMYHUBOCTh K BPEAUTENSIM U 00JIe3HSAM, HAa YCTOWYMBOCTD K HEOIAronpusTHBIM
(akTopam OKpYy>KaromIen Cpebl.
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OCHOBHBIE 3Tanbl Pa3BUTHS T€HETUKH.

Ponb oTeuecTBEHHBIX YUEHBIX B Pa3BUTHH F€HETUKH U CEICKIIH.

3HaueHue TeHETUKHU IS PEIICHUS 3a71a9 CECKITNH, MEIUITUHBI, OMOTEXHOIOTHUHU, IKOJIOTHH.
Kpynueitnme oTe4ecTBEHHBIE CENEKIIMOHEPBI U OpraHu3aTopbl cenekiuu: 1M.B. MuuypuH,

JJL. Pynzunckuit, C.U. XKeranos, H.W. Basunos, [1.U. Jlucuuein, B.E. [Tucapes, B.C. IlycroBo#irT,
ILIL Jlykbsinenko, A.I1. lllaxypaun u ap.

Bomnpocs! k pazneny 2.
Kiterognoe ctpoenue opranu3MoB.
dopma U pa3Mepsl KIETOK.
[leHTpanbHas KOMIIOHEHTA KIIETKH, COAECPIKaIlasi HACIeACTBEHHBIM MaTeprai — a1po.
[IpokapuoTbl M 3YKapHOThl, OCOOCHHOCTH CTPOCHHUS M O0OLas OpraHu3alus HAcJeICTBEHHOIO
Marepuania.
JIOTIOJIHUTENBHBIN T€HETUYECKUI MaTepHall KJIETOK — SIIMCOMBI U IIa3MU/IBI.
Xpomocomsl. Kapuotun. Xumuueckuit cocraB xpomocoMm. [InmoniHocTh KiIeTOK (rariouasl, IUIIIONUbI).
CrpoeHne XxpoMOoCOM.
Henenne. Murto3. Knerounsni nukin: uHTepdaza m muro3. MHTepkuHes m umHTepBansl Gi, S, Go.
[IpecunTeTNYECKUI, CHHTETUYECKUM U IOCTCUHTETUYECKUNA IEPUOBIL.
AMUTO3. DHAOMUTO3. U €r0 YaCTHBIN ciay4yail — noauTeHus. [ urantckue XxpoMocoMBl.
Meiio3. @a3bl nenenuil. Konbroramys roMoJI0rH4HBIX XpoMocoM. ['eHeTnueckoe 3HaueHne Menosa.
CrioporeHes v raMeTOreHe3 y pacTeHH.
I'amerorenes y xuBOTHBIX. OBOr€HE3 U CIIEPMATOICHES.
Heperynsipable tunsl pasmHoxeHus. [lapreHorenes (comMaTuyeckuil M T€HEpaTUBHBIN (aIIOMHUKCHUC).
[InongHOCTB ramer, 3apojplilia, SHIA0CIEPMA, IICEBOTaMUsl, THHOITEHE3, aHIPOTEHES.
['eneTnueckast poiib HYKJIEMHOBBIX KHCIOT (TpaHchopmarus y OakTepuii, ONBITBI C BUPYCAMH).
Crpyxrypa IHK u PHK. Mogens /IHK Yorcona u Kpuka.
XUMHYeCcKue pa3sMepbl TeHOMOB. BenuumHa XpomMocoMm iN VIVO M B «pa3BEepHYTOM COCTOSIHUUY.
KomnakrHocts ynakosku JIHK B kneTke.
N36sITOuHOCTE TeHOMa. [IoHATHE O TeTepO- U dyXpOMaTHHE.
JIHK xak HOCUTeINb HAClIeJICTBEHHON HH(MOpMAIUH.
Crpoenue JIHK. Hykneorunsr. @opmer monekyn IHK (A, B, C, D, E u Z).
Ocob6ennoctu cTpykTyphl U pynkuuit. PHK u ee Bussl.
OYHKIIMM HYKJIEMHOBBIX KHUCIOT B peaju3allud TeHeTHYecKO MHQOopManuu: peruivKaius,
TPAHCKPUILINS U TPAHCIISILIUSL.
MeTtononornyeckoe 3HaueHUEe MpHUHLMIA nepenadn reHerndeckor nHpopmanuu: JJHK«PHK—-6emnox.
[TonykoHcepBaTHBHBIN MexaHu3M peruinkanuu JJHK. O0uire npuHIMIb peryssiiiui akTHBHOCTH T'€HOB
o XKako6y u MoHo. 5
CpoiicTBa reHernyeckoro koja. JlokaszarenbCcTBa TPUIIETHOCTH Koja. PacimugpoBKa KOJOHOB.
BeIpoxieHHOCT KOna. TepMuHHUpYyrOIIME KOAOHBI.
Crpykrypa resa. IlpuHnunuanbable pa3audusi CTPOEHUS TEHOB MPO- M 3YKapHUOT. DK30HBI U HHTPOHBI.
CrutalicuHr.

Bomnpocs! k pazneay 3.
3aKOHOMEPHOCTH HaClleI0BaHMs IIPH BHYTPUBHIOBON THOPUAN3ALINY.
3akons!l N.I'. Menpgemns.
I'uGpuaoaoruyeckuii METo Kak OCHOBA T€HETHUYECKOTO aHAJTN3a.
AHanu3 HacieloBaHUS OTAEIbHBIX albTEPHATHBHBIX Map IMPU3HAKOB, HWHAWBUIYAJbHBIA aHANU3
MOTOMCTBA THOPUIOB, KOJTMUECTBEHHAs OLIEHKA PE3yJIbTaTOB CKPELMBAHHUS.
I'enetnueckas cumBoauka. [IpaBuia 3anucu cKpemyuBaHusl.
Monorubpunnoe ckpemanue. [1epblif 3akoH MeHens — 3aK0H eIMHO000pa3us MePBOro MOKOJICHHUS.
Bropoii 3akon MeHiens1 — COOTHOIIEHUE 110 TEHOTUTTY U (PeHOTHITY.
3aKkoH YHUCTOTHl ramer. PacmienyeHue NpU3HAKOB — OHOJOTMYECKUH 3aKOH, €ro IMpOsIBICHHUE —
CTaTUCTUYECKHUM XapaKTep.
Bunpl ckpenmBanuii — peunpoKHOe, BO3BpaTHOE (OEK-Kpoce), B T.U. aHATH3UPYIOLIEe.
Pacmennienust mo reHotuny u ¢GeHOTHUITY.
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. loMHUHUpPOBaHNE U BO3MOKHOCTHU YIPABIICHUS UM.

VcioBus coOroneHns 3aKOHOB MeHIens.

Henonnoe nomunupoBanue. O003HaueHUE aTbTEPHATHUBHBIX MPU3HAKOB U PE3YNIbTAThI CKPEIINBAHUS.
CoxpaHeHue nepBoro 3akoHa MeHiens ¥ OTJIMYUE OT BTOPOTO 3aKOHA.

HacnenoBanme mnpu AuruOpugHOM CKpeliuBaHWM. PaciieruieHne 1o TeHOTUly H - (peHOTHmy.
HeszaBucumoe HacneoBaHue OTAENIBHBIX Map MPU3HAKOB. YHCIOBBIE COOTHONIEHUSI KOJIMYECTBA TaMET,
THOPUIOB Pa3HBIX TEHOTHUIIOB U ()EHOTHUIIOB.

Tperuii 3akon Menpens.

[utonornyeckre OCHOBBI HE3aBUCUMOT'O KOMOMHUPOBAHMSL.

3aKOHOMEPHOCTH TPH- U MOJMTUOPUIHOTO CKPEITUBAHUS.

Pe3ynbTathl pacuieryieHus: Ipu AUTUOPUTHOM CKPEIIMBAHHH.

THIBI B3aUMOJECHCTBUS TSHOB.

Kommnnemenrapuocts. [Ipumepsr.

Onucras. M300pakeHne SMrucTaTiyecKoro qeicTBrs reHa. JJOMMHAHTHBIA U PEIICCCUBHBIHN ITHCTA3.
[Tonumepusi. AnnenbHble U HeaJulelIbHbIE TeHbl. KyMyNSTHBHAS U HEKYMYJISITUBHAS IOJTUMEPHS.
SIBrieHME TPAHCTPECCUU.

Monudunupyromiee 1elicTBHE TCHOB. | eHbI-MOAN(PUKATOPHI.

MHoOXecTBEHHOE (TUICHOTPOITHOE) ICHCTBUE TCHOB.

XopoduiibHbIE MYTaHTHI paCTEHUH, KaK IPAMEPHI TAKOTO ICHCTBHSI TCHOB.

Bnusiaue ycinoBuil Ha NposIBIIEHUE TPU3HAKOB.

DKCIPeCcCUBHOCTD MTPU3HAKA.

[leHeTpaHTHOCTH — KaK MOKAa3aTeNb YUCIIAa 0COOEH, Y KOTOPBIX MPOSIBISAETCS MPU3HAK.

Bimsiaue nosna Ha nposiBiieHHE Npu3HaKa. [Ipumepst.

Bonpocsl k pa3aeny 4.
Yro Ttakoe renom? Jlaiite onpeneneHue U 00ObSICHUTE Pa3HUILY MEX/y FalyIOIHBIM M JUILIOUTHBIM
HabOpPOM XpOMOCOM.
Kaxue ocHOBHBIE KOMIIOHEHTBI BXOJAT B COCTaB reHOMa pacTteHuil? Kak pacnpeseneHsl reHsl U
noBTopstoiuecs nocienoarensuocty JJHK B xpomocomax?
Uro Takoe noBTopstouuecs nocuenoarensuoctu JJHK (ITT1]]) u kakue ux BuasI cymiecTByoT? Kak
OHH BIIUSIIOT HA CTPYKTYPY U QYHKIIUU reHoma?
Yro Takoe roMOJIOTUSI U TOMEOJIOrHsl FTeHOMOB pacTeHUH? OOBbACHUTE NPUHIUITBI CPABHUTEIBHOTO
KapTUPOBaHUS U CHHTEHUHU.
Yro Takoe KOJIMHEAPHOCTh FeHOMOB? Kak 3Ta XapakTepuCTHKA CBA3aHa C PACIIOJIOKEHUEM I'€HOB U UX
byHKIASIMU?
Kakue MeTobl HCTIONB3YIOTCS [T aHATIN3a CTPYKTYPHO-()YHKIIMOHAJILHONW OpraHU3aIly reHoMa
pactenuit? OxapakTepu3yiTe METOIbI XPOMOCOMHOTO aHAIIN3a, TIOJTHOTEHOMHOTO CEKBEHUPOBAHHUS,
Monekyisipabix MapkepoB (ITLP, JIHK-uyumnsl, ISSR-mapkeps! u ap.).
UYro Takoe JIHK-mapkeps! v 1 uero onu npumensitoresi? Ilepedricnure oCHOBHBIE KIacChl
MOJIEKYJISIPHBIX MAapKEPOB U UX POJIb B TEHETUYECKUX UCCIIEOBAHUSX U CEJIEKLINN.
Kaxue rensl cunTaroTcsi reHaMHU-peryisiTopaMu pa3BUTHsL y pacTeHui? Kakue 6enku oHU KOTUPYIOT U
KaKHe Mpolecchl KOHTpoaupyroT? IlpuBennrte npuMepsl TaKuX reHOB (HapuMeEp,
romMmeo0oKccoaepKaIiie rensl, TeHsl ¢ MADS-60kcom).
Kak perynupyercst akcripeccusi reHoB y pacTeHuii? Kakyto posib B 3TOM UIParOT SIUTEHETUYECKUE
Mexanu3mbl, Moaudukarmu JTHK, mansie PHK?
Yo Takoe roMEOTHYECKHE T'€HBI M KaK X MYTAllMM BIUSIOT Ha pa3BuTHe pacteHuii? [Ipuseaure
npuMep romeotruyeckoro reHa y pacrenuit (Hanpumep, KNOTTED1 (KN1) kykypy3si).
Kakne 0co0eHHOCTH UMEIOT T€HOMBI MUTOXOHAPH U XJIOPOIUIACTOB pacTeHnii? Kak oHM oTanyaroTcs
OT SIIEPHBIX TEHOMOB?
UYro takoe quddepeHmanbHas SKCIpeccrsi FTeHOB U KaK OHa CBS3aHa C KIETOYHON
g depeHIInPOBKOL?
Kakue ¢akTopbl MOTYT BIMATH Ha peaTH3alMi0 FTeHeTHIECKON nHpopMaluy B KieTke?
Kakue Turbl reHoB-peryisiTopoB pa3BUTHS U3YUEHBI y BeIcIINX pacTeHuid? [IpuBeante npuMepsl TakKux
T'CHOB.
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Kak MonekynsipHO-TeHETUYECKHE METOIbI IOMOTAal0T B U3YUYEHHH T'€HETHUECKOT0 MoJIuMopdu3Ma,
(bUITOTEHETUYECKHX CBsI3eH M aHAIM3€ TPAHCKPHUIIIIMOHHON aKTHBHOCTH T€HOB?

Bomnpocs! k pa3zneay S.
Kakue ocHOBHbBIE TUIIBI PA3MHOXKEHUS PACTEHUI BBIIAEISAIOT U YEM OHU OTJIMYAIOTCS?
YT0 Takoe CaMOHECOBMECTUMOCTD, U KAKUE T€HbI 32 HEE€ OTBEYAIOT?
Kakmue cyiecTByroT reHeTH4eCKIUE MEXAHU3MbI KOHTPOJISI HECOBMECTUMOCTH?
Kaxkue renpl KOHTPOJIIMPYIOT EPEXO] K IBETEHUIO U pa3BUTHE LIBETKA?
Kak renetndeckuii KOHTPOJIb BIMSET HA Pa3BUTHE OPraHOB U TKAHEH pacTeHUs?
Kakyto ponb Urparot TpaHCKpUIIIMOHHBIE (DAKTOPBI B PETYISLIUN PA3BUTHS pACTCHHI?
Kak (hpuToropmMoHBI BAUAIOT HAa TEHETUYECKUI KOHTPOJIb PA3MHOXKECHHUS?
Kaxkue mpo0emMbl n3ydaeT reHeTHKa Pa3BUTHS PAaCTCHHA?

Bomnpocs! k pa3zaeiny 6.

Yro Takoe reHeTHKa pa3BUTHs PACTEHUN U KaKHUE 3ajaul OHA peraeT?

Kakwue 3tamnsl BK/I1I04aeT OHTOT€HE3 pacTeHH?

Kakue rensl yuacTBYIOT B peryJisiLiu MPOLECCOB pocTa U AU HepeHIUPOBKU y PACTCHUNA?

Kak BHemHue (akTOpHI BIUSIOT HA TEHETUYECKUH KOHTPOJIb OHTOreHe3a? YTo Takoe TeHEeTHYECKue

erynstopable ceTd (GRN) 1 Kkak OHM UCTIOJIB3YIOTCS B U3YYEHUU OHTOreHe3a?

Kakue reHbl BOBJICUEHBI B 3alUTHBIC PEAKIIMU PACTCHUIN?

Kak ¢puTOoropmMoHs! y4acTBYIOT B PETyJISLIUN OHTOTeHe3a?

Kakue MeToibl HCTIONB3YIOTCSI B TEHETUKE Pa3BUTHS PACTEHUM?

Kakue MozenbHbIe pacTEeHUS UCIIOJIB3YIOTCS B UCCIIEAOBAHUAX T'€HETUKH Pa3BUTUA?

Kak renernueckuie ncciae10BaHUS BIMSIIOT HA CEIEKIUIO CEIbCKOXO03SCTBEHHBIX pacTEHUI?

Bomnpocs! k pa3zgeay 7.

Uro sByIsIETCSI TEOPETUUECKON OCHOBOM cenekinu? [loueMy reHeTrka CuuTaeTcs TeOpeTHIeCcKoi 0a3oit
cesleKIun?

Kaxue ocHOBHBIE 3a71au CTOAT MEpeE]] CeNeKInen?

Yro takoe rubpuionornueckuii ananus? B kakux ypoBHSAX U Ha KaKMX YPOBHSX OH NpUMEHseTCs?

B uém 3akmtouaercs MeTo1 OTaNEHHON THOPUIM3allMY U KaKKe 3aJJaul OH 103BoJIsieT pemars? Kakue
TPYAHOCTH BO3HUKAIOT IIPU €r0 UCIOJIB30BaHUU U KaK UX MTPEOJOJIEBAIOT?

Uro Takoe reHHast MH)KEHEPUs U KaKHe OCHOBHBIE 3Tallbl BKJIIOYAET € MeToa?

Kaxue MeTozb! NCTIOIB3YIOTCSI B TEHHOM MHKEHEPUU AJIS IOJyYEHUS! TPAHCTEHHBIX OpraHU3MOB?

Uro Takoe KJIeTOUHasi MHXKEHEPHS U KaKue ollepaly OHa BKII0YaeT?

Kak coBpeMeHHbIe TEXHOJIIOTUU MOJIEKYJIIPHOIO MAPKUPOBAHUS MOBBIIIAIOT Y3PPEKTUBHOCTD
CEJICKIIMOHHOTO TIporiecca?

Yto Takoe MOJIMIIIIONIUS U JUIsl UETO OHA UCIIOJIB3YETCS B CEJIEKLIUN PACTEHUI?

UYTto Takoe reTepo3uc 1 Kak OH IPOSBIISIETCS B CEIEKINNA?

Kakue ¢pakTops! BIus0T Ha 3 (HEKTUBHOCTH 0TOOpA B CEIEKINH?

Yrto Takoe reHeTUYeCKOe KapTUPOBAHNE U KaKH€ 3aJ1a4 OHO MO3BOJISIET PeLIaTh B CENEKIINH?

UYro Takoe DArT-TexHOI0THSA U 17151 4ETO OHA IPUMEHSIETCS?

Kakue npo6aemMbl MOTYT BO3HUKATh NPH UCHOIB30BAHUU OTAATIEHHON r’MOpUIN3AIMH U KaK UX MOXKHO
MPEOJ0JIETh?

Kak coBpeMeHHbIE TEHETUYECKUE TEXHOJIOTUH BIMSIOT HA YCKOPEHHUE CEJIEKIIMOHHOIO Ipolecca’?

Bomnpocsl k pa3aeay 8.

UYro Takoe UMMyHUTET pacteHuit? [laiite onpeneneHe u 00bSICHUTE €ro 3HaueHHe B KOHTEKCTE 3aIlUThI
pacTeHuid oT 00sIe3HeH U BpEAUTEIICH.

Kakue Tunbsl MIMMyHUTETA pacTeHUH BbIIEA0T? OXapakTepu3yiTe BpOKIEHHBIN (€CTECTBEHHBIN) U
PUOOPETEHHBIN (MHIYITUPOBAHHBIN ) IMMYHUTET, UX OCOOCHHOCTH U MEXaHU3MbI (DOPMUPOBAHMUS.
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Yro Ttakoe naccuBHbI UMMYyHUTET? HazoBute ero GpakTopsl (aHATOMO-MOPQOIOTHUECKUE
0COOEHHOCTH, XUMHUYECKHI COCTAaB KJIIETOUHOTO COKa, HATMYUE CIeM(PUUECKUX BEIIECTB U T. [I.).
UYro Takoe akTUBHBIA UMMYHUTET? IlepeunciuTe ero KitoueBble peakuu (CBEpX4yBCTBUTEIBHOCTD,
aKTUBaIUs (PEPMEHTHBIX CUCTEM, 00pa3oBaHue (PUTOATCKCUHOB, (harolUTO3).

Kakune reneTrueckue aceKkThl CBs3aHbl C MIMMYHUTETOM pacTeHuil? OOBsCHUTE POJIb TEHOB
ycroiunBocTH (R-reHoB), X B3auMoJieiicTBHE C FTeHaMU IaTOr€HOB, a TAKXKE IMOHATHS MOHOT€HHOHN U
IIOJIMT€HHON YCTOMYUBOCTH.

YTo Takoe BEpTUKaJIbHASA U TOPU3OHTAIbHASL YCTOWYMBOCTH? B 4éM UX pa3nuuus U TeHETUYECKHE
MEXaHHU3MBI, JIEKAIIUE B UX OCHOBE?

Kaxosa pons H. 1. BaBuiioBa B M3y4eHUU T'€HETUKA UMMYHHUTETA PaCTEHUI?

Yro takoe Hecnieuupuyeckuii uMmMyHHUTET? [IpuBeanTE MPUMEPHI.

Yto Takoe coproBoii cneunpuyeckuit ummyHurer? Ilpuseaure npumep.

. Uto Takoe KoMIUieKCHbIN (TpynnoBoil) ummyHuter? Ilpuseaure npumep
. Kakue MeTob! HCTIONB3YIOTCS 17151 U3yYEHUSI TeHETUYECKOT0 KOHTPOJISl YCTOMUMBOCTH PACTEHUI?

KakoBa poib GUTOTOPMOHOB B PETYJISAIINA UMMYHHBIX Peakiuil pacteHuit? OnuimmTe, Kak OaraHc
TOPMOHAJIBHBIX CUTHAJIOB BIIUSET HA YCTOMUMBOCTD K NATOTE€HAM.

Uro takoe mozenb PTI/ETI B kOHTEKCTE BPOKAEHHOTO UMMYHHUTETA PACTCHUM?

Kakue OnoxuMuyeckue COeAMHEHUs YYaCTBYIOT B (JOPMUPOBAHUY UMMYHHUTETA MPOTHUB O0JIe3HEH 1
BpeIUTENCH?

Kaxkue coBpemeHHbIC HAMpaBIIEHUs UCCIICIOBAaHUM B 00JIaCTH TEHETUKA UIMMYHHUTETA PACTCHUIN
CYIIIECTBYIOT?

Bonpocs k pa3zageny 9.

I'enernyeckas CTpyKTypa HOMYJISALHUH.

[TaHKMUKTHYECKUE U KJIOHAJIbHBIEC TOMYJIISALIH.

3akon Xapau-BaitnOepra no pacnpeaeneHnto (HeHOTUIHUYECKUX TPYII U TEHOTHIIOB B TIOMYJISIIIHH.
DaxkTOphl JUHAMUKY TOIMYJISALUN.

DBOJIOIMOHHBIE NPOLIECCHI B MOMYJISIUH.

Crabunusupyonuii, TU3pyNTUBHBIA U SITUMUHUPYIOIINUN BUIbI €CTECTBEHHOTO 0TOOpA.

[ToTOK reHOB, MOMYJISILIMOHHBIE BOIHBI (BOJIHBI KU3HU), Ipel reHoB, MHOPUANHT, U30JISALHUS.
I'eneTnueckuii monuMoppu3M 1 MpoodIEMbl IBOTIOLHH.

Hepeqeﬂb BOIIPOCOB, BLIHOCMMBIX HA MPOMEKYTOYHYI0 aTTECTAIMIO - IK3aMEH

I'enernka Hayka O HACJIEACTBEHHOCTH U U3BMEHUYUBOCTU. [IposiBieHue HACJIE/IGTBEHHOCTH 1
W3MEHUYHMBOCTH Ha MOJIEKYJISIPHOM, KJIETOYHOM, OPTaHU3MEHHOM, TONYJISIIUOHHOM YPOBHE
Oopranu3anuu KuBoro. [IpakTrnueckoe 3HaUeHUE TEHETUKU JUISI MEAULIMHBI, CEIIbCKOTO X035I1MCTBA,
MEIaroruku M T. II.

MeTobl U3y4eHHs TEHETHKU: THOPHUIOIOTUYECKUH, TeHEATOTMYECKUN, ITMTOT€HETUYECKUH,
MaTeMaTUYECKUI, MOMYJISIUOHHO-CTATUCTUYECKUH, MOJIEKYISIPHO-TEHETUYECKU .

Ucropus renetnku. OCHOBHBIE 3TaIlbl Pa3BUTHS TEHETUKH: OT MeHiens 10 HamuXx JHeid. OCHOBHBIE
pa3aenbl COBpEMEHHON F€HETHKH.

Bbecnionoe pasmuoxenne. Oco0eHHOCTH OECTIOIOT0 Pa3MHOKEHHUS TPOKAPUOT U IYKAPHOT.
Knerounsnii nukin. MuTo3 Kak MeXaHU3M OECIOJIOTO Pa3MHOKEHUSI.

[TonoBoe pazmHoxkeHue. Melio3 u ero tunsl. Da3el Meno3a. ['eHeTHUeCKOe 3HaYEHHE MEN03a.
["ameTorenes: oBoreHes U CriepMaToOreHe3 y )KUBOTHBIX. ['ameTorenes y pacTeHuil.

HeperynsipHbie THIIBI TOIOBOTO PA3MHOXKEHHUS, 0COOCHHOCTH HACTIETOBaHUSI.

Momnorubpuanoe ckpemuBanue. [lepBoiit u Bropoii 3akoH . Menaens. [lutomornueckre 0CHOBBI
paciuerieHus. [IoHATHE JOMUHAHTHOCTH U PELIECCUBHOCTH, aJUIEJIN3Ma, TOMO- U T€T€PO3UTOTHOCTH.
I'en, renotun, ¢penoTun.

Jurndpunnoe ckpeuuBanue. Tperuit 3akon I'. Menaens. KomOunanmonHast ©3MEHYMBOCTh U €€
3Ha4YCHHUE.

Tpurnbpuanoe ckpemuBanue. Pacuerienne no gpenotuny u reorumy. [[puHIUT AUCKPETHOCTH
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TEHOTHIIA.
Tunsl B3anMOAEHCTBUA aJUIENbHBIX T€HOB. PelIUIIPOKHOE, BO3BPATHOE, AaHATU3UPYIOLIEE CKPEIIMBAHUE
U UX 3HAa4YCHUE.

HacnenoBanue npu B3aMMOAEHCTBAN HEAJICIBHBIX T€HOB: KOMIUIEMEHTAPHOCTB, SIINCTa3, OJUMEPHS,
TUIEHOTPOIUS U MOIUPUIHPYIOLIEee IeHCTBUE TEHOB.

Onpenenenne nosa. TUnel XpoOMOCOMHOTO ompeneacHus noia. banancosas Teopust onpeneneHus mnojia.
ITonoBoi XxpoMaTuH.

HacnenoBanue Npu3HaKOB CLEIUICHHBIX 110JI0B. COOTHOIIEHUE MIOJIOB B IIPUPOJIE U 3HAYCHHUE.

3akoH cueruieHus reHoB T. Moprana. Paciiensiienue y TuOpuaoB Ipy  CLEIUIEHHOM HacJeI0BaHHH.
KpoccuHrosep u ero sHaueHue.

Jlokanu3auus resa. ['eHeTHYeCKUE KapThl pACTEHUM, )KUBOTHBIX U MUKPOOPraHU3MOB. I nopuauzanus
COMAaTUYECKUX KJIETOK KaK METOJl JIOKAJIN3ALUY T'€HOB y YEJIOBEKA U )KUBOTHBIX.

OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM TEOPUM HACIIEICTBEHHOCTH.

[MuTonnasmaruyeckas HacaeICTBEHHOCTb. OCOOEHHOCTH HACJEeI0BAHUS Yepe3 MIacTUIbl,
mutoxoHapuu. L. M. C. u e€ 3naueHue

Opranu3zanys reHeTHYeCKOro MaTepuaia y IpoKapuoT U 3ykapuoT. IIpocTpaHcTBeHHas opranu3anus
XPOMOCOM Y 3yYKapHoT.

N3menunBocts. Kinaccudukanus n3menunBocty. KomOuHanoHHas H3MEHUYMBOCTh, MEXaHU3MBI €€
BO3HUKHOBEHHMSI U 3HAYCHHUE.

Knaccudukanus myrauuid. 3HaueHue MyTallMOHHONW N3MeHYMBOCTU. [ 'eHHble MyTanuu. [IpuunHsl U
MEXaHU3Mbl UX BOZHUKHOBEHUS, 3HAUCHUE.

MHOKeCTBEHHBIN ajuiean3M. MexaHn3Mbl BOSHUKHOBEHM S, 3HAUEHUE U IPUMEHEHHUE.

I'ennpie myTanuu. [IpyurHbl 1 MEXaHU3MBI UX BOSHUKHOBEHUS, 3HAYCHUE.

I'enomubie Mmytanuu. [Tonumnonaus. Bo3HuKHOBeHHE U XapaKkTepucTUKa nonurmiaouos. Padora I'. /1.
Kapneuenko. Cuctema HOBBIX BUJIOB.

Aprononumnonaus. Ilomyyenue. Paciiernienue no reHotuny v peHoTuiry. 3HaueHUe MOIUITIOUANN B
CEJICKLIUN U YBOJIFOLUH.

XPpOMOCOMHBIE IIEPECTPONKHU. BHYTpU- 1 MEXKXPOMOCOMHBIE IepecTpoiiku. IloBeneHue B Menose.
DEHOTUIMYECKOE MPOSBICHNE U 3HAYEHUE YBOIOLINH.

Aneymuionus. MexaHn3Mbl BO3HUKHOBEHHUS, 0COOCHHOCTH Mei03a U 00pa3oBaHUs TaMeT y
aHeyriou0B. JKnu3HecrnocoOHOCTh U TIOA0BUTOCTD Y AHEYIUIOUI0B.

CrioHTaHHBIN 1 HHIYIMPOBAHHBIN MyTareHe3. 3aKkOH FOMOJIOTHYECKHX PSIIOB B HACIEACTBEHHON
n3menunBocTy H. M. BaBuioBa, ero 3HaueHue i IOHUMAaHUsT SBOJIOLNN U TPAKTUYECKON CEJIEKIUU.
MoaudukanronHas n3aMeHInBocTh. Hopma peakuuu reHotuna. 3HadeHne MOAU(PUKAIIMOHHON
U3MEHYMBOCTH B DBOJIIOLIVH.

OBouoLUs TIPE/ICTaBIIEHUH 0 reHe. AHau3 CTpYKTyphl reHa y 6aktepuodara T-4. CoBpeMeHHOe
IpesicTaBiIeHne 00 aienu3Me.

I'enernueckas oprannszanus JJHK. ['eHeTndeckuii Ko ¥ €ro cBONCTBA.
PazButue npencrasnenuit o rede ot I'. Mennens, T. Moprana g0 Hammx JHE.

3HayeHue paboT Mo OMOXUMHHU, TEHETUKE MUKPOOPTaHU3MOB, MOJIEKYJISIPHOI FeHETHKE B
(hOopMHPOBAHUM COBPEMEHHOTO MPECTABIEHUS O IT'eHE.

OcHOBHBIE 3Talbl pealn3ali HacleACTBeHHONW nHpopmanuu. [Ipumepsl.

['eHeTHMYECKNIT KOHTPOJIb U PETYIISILUSA TEHHOW aKTUBHOCTH Ha IMPUMEpPE JIAKTO3HOTO OIIEPOHA
KHIIIEYHOH NAJIOYKH.

Mukpoopranu3Mbl Kak 00bEKTbl TeHETHKH. SIBIIeHNs TpaHChOpMaluU U TPAHCIYKIUU Y OaKTepuit .
KapTsl pacnionosxeHust reHOB y OaKTepHii.

[Tonynanus. Yuenne o nomymsusax U 4ucToiX JuHuAX B. U. Morancena. CBONCTBA MOMYJISALINAH.
I'enetnyeckas cTpykrypa nomnyinsuny. HacnenoBanue B nonymsauuax. ' eHeTHUeCKOe paBHOBECHE B
MMaHMHUKTUYIECKOHN TOMYJISIMN — 3aKOH Xapau-BaitnOepra

@DaKTOpbI FTeHETUYECKON TMHAMMKH MOMYJISALUI: MyTalluu, 0TOOp, MOMYJISIIIMOHHBIE BOJIHBI, H30JISIHS,
npeiid reHoB, MUTpaIuy.

YenoBek Kak 00ObEKT FT€HETHUECKUX MCCIEAOBaHUN. | 'eHeamornueckuii MeTo ] H3y4eHUs
HACJIEICTBEHHOCTHU 4€JI0BEKa. THUIIBI HaclaelOBaHUS NPU3HAKOB.

[{uToreHeTn4ecknii METOI U3y4EHUsl T€HETUKHU desoBeka. KapuoTun yeaoBeka B HOpME U ATOJIOTUH.
XpOMOCOMHBIE OOJIE3HH YEJIOBEKA U METO/IbI UX TUArHOCTUKU.
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1. OOmas reHetnka : yueOHoe nmocodue ams By3oB / E. A. Beptukosa, B. B. ITsmsueB, M. U. Tomuenko,
A. 10. T'omuBanoB ; mox penaknueii E. A. BeptukoBa. — 2-¢ u3n., crep. — Cankt-IletepOypr : Jlanb,

Bbau3HenoBkIi METO U3YUeHUs] TeHETUKH YelioBeKa. Mcnonp3oBaHue ero npu pa3padoTke mpoodaemMbl
«TEHOTHII U cpefiay. Poib HAClIeICTBEHHOCTH U Cpe/ibl B 00yYEeHUH U BOCITUTAHHH.

Kputuka pacucTckux Teopuil ¢ O3ULUU T€HETHKU.

Cenekius Kak Hayka v TexHosorus. [lonstue o copre, nmopose, mramme. Yuenue H. M. BaBuiiose 00
HCXOJHOM MaTepuase B celeKUuu. LIeHTphl poncXoxkaeHNs paCTEHUH.

XapakTeprucTUKa KOJIHMYECTBEHHBIX Mpu3HakoB. KoadduumeHT HacneayeMocTy 1 ero 3HaueHue.
Yuenne Y. JlapBuna 00 uckyccTBeHHOM 0TOOpe. DopMbl 0TOODA.

Hacnencrennas ”3MEHYMBOCTh: KOMOMHAIIMOHHAS ¥ MyTallMOHHAs!, 3HAUEHUE JJIs CEJICKIUH.

Turnbl ckpemuBaHus B CENEKINU: ayTOPUIMHT, HHOPUIUHT, OTHaieHHas rudbpuanzanus. [loastue o
reTepo3HCe.

Hcnons3oBanue METONOB KIETOYHOM, TCHHON U T€HETUYECKOW HMHYKEHEPUU B CEICKLIIUU PACTECHUH,
YKUBOTHBIX, MUKPOOPTaHNU3MOB.

I'ennas nnxenepus. OcHOBHBIE 3Tanbl. Vcroib30BaHNEe TEHHON MH)KEHEPUU B MEJUIIMHE U CEJIEKIUH.
Oco0eHHOCTH OpraHu3alii FTeHETHUECKOro anmapaTa 1 rnepejiada HacjleICTBEHHOCTH y OaKTepHii,
BHPYCOB U Y MPOKapuoT. bakTepuii , BUpyChI Kak 00bEeKT TeHeTHKH. TpaHcopmanus, TpaHCAYKIUS U

KOHBIOralus y 6akTepuil 1 X 3Ha4eHue. DMUCOMBI U IIa3MU/IbL.
[IporpamMma «reHom yenoBeka». OCHOBHBIE HaIlpaBJICHUs UCCIIEIOBaHUM. 3HaUEHUE.

6.2. Onucanue nokasareJieil H KpUTepUeB KOHTPOJISA yCIIeBAeMOCTH, ONIUCAHUE IIKAJ OLCHUBAHUS

Kpurtepun oueHnBanus pe3yJibTaTOB 00y4eHUs

Tabmuua 8
Ouenka Kpurtepuu oneHnBanus
- OLEHKY «OTIMYHO» 3aCIYKHBACT CTY/ICHT, OCBOMBIIHI 3HAHWUS,
yPOBEH «5% YMEHHS, KOMITETEHIINH 1 TEOPETHHECKNUI MaTepual 0e3 npooeoB;
(oTmuro) BBITIOJTHUBIIMHI BCE 33/1aHHS, TIPEyCMOTPEHHbIC y4eOHBIM IUTAHOM Ha

BBICOKOM Ka4€CTBCHHOM YPOBHE; IPAKTHYCCKUC HABBIKU
HpO(i)CCCI/IOHaJ'H)HOFO IMPUMCHCHUA OCBOCHHBIX 3HaHUI C(I)OpMPIpOBaHLI.

Cpennuii ypoBeHb
«»

OLICHKY «XO0pOoHIO» 3aCIYKUBACT CTYACHT, MPAKTUYCCKU ITOJTHOCTBIO
OCBOHBIIHIM 3HAaHUs, YMCHUS, KOMIICTCHIIUU U TeopeTI/I‘{eCKI/Iﬁ

(xoporo) MaTepuai, yaeOHbIe 3aJaHus HEe OlEHEHBI MAKCUMAaTbHBIM YHCIIOM
0asI0B, B OCHOBHOM C()OPMUPOBAI MPAKTUUECKUE HABBIKH.
[Toporossrii OIICHKY «Y/JAOBJIETBOPUTEIbHO)» 3aCITy)KUBACT CTYACHT, YACTHYHO C
YPOBEHB «3» npoOenaMu OCBOMBIITNI 3HAHUS, YMEHHSI, KOMIIETEHITUH U
(YAOBIETBOPUTENH | TEOPETUUCCKUI MaTepuall, MHOTHE yYIeOHBIC 3a1aHus OO0 HE
HO) BBIIOJIHUII, 1100 OHU OLIEHEHBI YHCIIOM 0aJII0B OJM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUYECKHE HABBIKU HE CPOPMHUPOBAHBI.
MuHUMaIbHBI | OLICHKY  «HEYAOBJIETBOPUTEJIBLHO»  3aCly)KMBaeT  CTYJIEHT, He
YPOBEHB «2» OCBOMBIIWH 3HAHWS, YMCHHS, KOMICTCHIIMM H TEOPETUUYCCKUI
(HEY/IOBIIETBOPUTE | MaTepHall, YIeOHbIC 3aJaHUs HE BBIMOIHHI, TPAKTHYCCKUE HABBIKH HE
JIBHO) c(hopMuUpPOBaHBI.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIINHbI

7.1 OcHOBHasI JINTEPATypa

2025. — 112 c. — ISBN 978-5-507-50661-3. — Texkcr : anekTpoHHbIi // JIaHb : 31eKTPOHHO-
oubnmoteunas cucrema. — URL.: https://e.lanbook.com/book/454442




2. Kanues, A. K. I'enernka. PykoBoJCTBO K MPaKTUUECKUM 3aHATHSIM : ydeOHOE 1TocoOue Jist
By30B / A. K. Kagues. — 2-e uza., crep. — Cankr-IlerepOypr : JIanp, 2025. — 252 c¢. — ISBN 978-5-
507-50759-7. — TekcT : anekTpoHHbIH // JIaHb : anekTpoHHO-0ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/462710

7.2 lonoJIHUTEIbHAS JIUTEPATypa

1. Kapmanosga, E. I1. [Ipaktukym no reHetuke : yaeonoe nocodue st By3o / E. [1. Kapmanosa, A. E.
Bbousros, B. . Muttoteko. — 3-¢ u3n., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 228 c. — ISBN
978-5-8114-9773-7. — TekcT : anmekTpoHHbIH // JIaHb : anekTpoHHO-OnOMroTeunas cucrema. — URL:
https://e.lanbook.com/book/200846

2. Tenernka : YueOnuk ans By3os / H. M. MakpymuH, FO. B. Ilnyrataps, E. M. Makpymusa [1 ap.] ; mox
penakumei 1. c.-x. H. [u ap.]. — 3-e uza., nepepad. u gorn. — Cankr-IlerepOypr : Jlans, 2021. — 432 c.
— ISBN 978-5-8114-8097-5. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIMoTeYHas cCucTEMA.
— URL: https://e.lanbook.com/book/177828

3. Kamues, A. K. 'eneruka. HaciieicTBEHHOCTh ¥ UI3MEHYHMBOCTD U 3aKOHOMEPHOCTH MX PEaIU3allUH :
yaeoHoe mocobue / A. K. Kague. — 2-¢ m3a., ucnp. — Cankr-IlerepOypr : Jlans, 2020. — 332 ¢c. —
ISBN 978-5-8114-4985-9. — Tekcrt : anekTpoHHbIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/130187

4. 3axapbrues, B. B. Xumus OnoJ0rHuecKy akTHBHBIX BEIIeCTB. @UTOrOPMOHBI, OMOCTHUMYJISTOPBI U
JpyTHE PETYISATOPHI pOCTa pacTeHUH : yueOHHK Jutst By30B / B. B. 3axaperueB. — 2-e uzj., ucnp. —
Cankr-IlerepOypr : Jlaub, 2025. — 412 ¢. — ISBN 978-5-507-49751-5. — TekcT : 37eKTpOHHBI //
Jlanb : anekTpoHHO-0MOaMoTeYHas cuctema. — URL: https://e.lanbook.com/book/436031

5. BuorexHomnorus B caJioBoICTBE. BhIpaniyBaHue II0IOBBIX U PEIKUX STOJHBIX PACTCHUH B KYJIBType in
vitro. JlabopaTopHbIii pakTHKYM : yueOHoe mocodue st By3oB / C. C. MakapoB, A. M. AHTOHOB, E.
. Kymukosa [u np.]. — 2-¢ u3a., ctep. — Cankr-IlerepOypr : Jlanb, 2024. — 128 ¢. — ISBN 978-5-
507-49209-1. — Tekcr : anekTpoHHbIH // JIaHb : 3nekTpoHHO-OMONMHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/382385

7.3 MeTtoanyeckue yKa3aHusl, peKOMEHIAIUN U APyrue MaTepuajbl K 3aHATUAM

1. ConoBnéB A.A. MeTonuueckue YyKa3aHMsl JUIsl IPOBEICHUS MPAKTUUYECKUX U CEMMHAPCKUX 3aHATHH U
CaMOCTOSITENIbHOM ~ paboThl  CTY/AEHTOB nmo kypcy «l'enerukan./M. PI'AY-MCXA umeHu
K.A.Tumupssesa.

2. Jlembsuenko E.B. Mertoanueckue ykazaHusi 10 M3YYEHUIO TUCIHUTUTHHBI « €HEeTHKa /ISl CTY/IEHTOB
HanpasieHus 35.03.04 «ArpoHomusi», mpoduib «ArpoHomusi» u mpo¢uib «JIyroseie
nanawadTel U razons». Kamyra, 2017 r.
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8. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHUKAIMOHHOI ceTH « UHTepHeT»,
HEO0XO0AMMBIX /IJIf1 0OCBOCHUS IHCIUIIMHBI (MOXYJIs1)
1. http://www.labogen.ru/20_student/500_literature/literat.html

2. https://licey.net/free/6-biologiya/21-lekcii po obschei biologii/stages/272-
lekciya 18 sceplennoe nasledovanie.html

9. IlepeyeHb mnporpaMMHOro oodecmedyeHuss U HHGPOPMALMOHHBIX CIPABOYHBIX

CUCTEM
Ta0mura 9
Ilepeyenb nporpaMMHOro odecrnedeHust
HaumenoBanue pasnena HanmenoBanmne Tum
N ABTOp I'ox pazpaboTku
Y4€OHOW AUCIATIIMHEL MIPOTPaMMBI MPOrPaMMBI
2006
Bee pasens: Microsofj[ IToaroroska Microsoft Bep_cm Microsgft
PowerPoint Mpe3eHTanui Office PwerPoint
2007
Bce pasgens Microsoft TekcToBbIi Microsoft 2006



https://e.lanbook.com/book/130187
https://e.lanbook.com/book/436031
https://e.lanbook.com/book/382385
http://www.labogen.ru/20_student/500_literature/literat.html
https://licey.net/free/6-biologiya/21-lekcii_po_obschei_biologii/stages/272-lekciya__18_sceplennoe_nasledovanie.html
https://licey.net/free/6-biologiya/21-lekcii_po_obschei_biologii/stages/272-lekciya__18_sceplennoe_nasledovanie.html

Office Word pemakTop Bepcus Microsoft
Office Word 2007

10. Onucanue MaTepraJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl OCYIIeCTBJIEHUS
00pa30BaTeJbHOI0 MPOLECCa MO IUCHUIINHE

Tabauna 10
CBejieHnsi 00 00ece4eHHOCTH CIENUATU3MPOBAHHBIMHU AYIMTOPUSIMH, KAOUHETAMU

E3
HaunmeHnoBaHMe cienmuaJIbHbIX

NMOMeNIeHU M U MOMeIleHud 115 OCHALIIEHHOCTE CIEIHAJLHBIX IOMEIeHUH 1 MOMeIeH i
CaMOCTOSATe/ILHOI pa6oThI (Ne yueOHOTO JJIS1 CAMOCTOSITEIbHOM PadoThI**
Kopmyca, Ne ayiuTopuu)
1 2

Vue6HO-1ab0paTOpHBIN KOPITYC. AyaAUTOpHUS [IpoexTop mynpTuMeauitHbIi Vivetek D945VX DLP XGA
JULSL IPOBEICHUS 3aHATHH JIEKLIMOHHOTO THIA — | (1024-768) 4500Lm. 2400:1, VGA-2.HDMI. S-Vidio; skpan

332u. DRAPER LUMA2 11 NTSC MW White Case 12" TBD Black
Borders Pa3smep 274.3-2, nocka, HOyTOyK. 77 MOCaI0OYHBIX MECT.

Y4eOHo0-1a00paTOPHBIN KOPITyC. AYAUTOPHS YyeOHusie cTonbl — 11 WTYK, cTynbs — 22 mtyku. CTOT U CTYI IS

JUTSL TPOBEJICHMsI TTpakTHueckuX 3anstuil —303 | mpenogaBaTens. Jlocka. MUKPOCKOIIBIL.

H.

bubnmoreka Kamyxckoro ¢punmmana PI'AY- CToItBl, CTYJBS, KOMITBIOTEPHI, ONOTNOTEYHBIN (POH YIeOHOU U

MCXA umenu K. A. Tumupsizena. HAYYHOU JIUTEPATYPhI U IEPUOIUUECKUX U3IaHUI.

UurtanbHbIN 321 OMOTHOTEKH.

Oo6mmexutue Ne3. Komuara s Cronsl — 11 WwWTyK, CTyabs — 22 WITYKH, AOCKA.

CaMOITOITOTOBKH.

11. MeToauveckue peKOMEHIALMH CTYIEHTAM 10 OCBOCHHIO TN CIUIIJIMHBI

CamocrosTenbHas paboTa J0JKHA ObITh HalpaBlIeHa Ha YIIyOJIeHHOE M3Y4YeHHUE aKTyaJbHbBIX MpoOieM
TEHETUKH, MOCIEJAHUX TOCTHKEHUI HayKM M BO3MOXKHOCTEH MX HCIIONb30BaHUS Uil HHTEHCHU(DUKAIIH
CeNIbCKOX035ICTBEHHOTO POM3BOJICTBA, PA3BUTHUS OMOTEXHOJIOTMH U OXPaHbl OKPYXKAIOIIEH Cpeibl.

Nzyuas kypc «OOmiasi reHeTuka», He00X0AUMO HE YNyCcKaTh U3 BHUJIA, YTO JOCTHIKEHHUS COBPEMEHHOM
TEHEeTUKH 0a3upyloTcs Ha 3aKOHAX U 3aKOHOMEPHOCTSX KJIACCMYECKOM TEHETHKH, KOTOphle MMEIOT
YHUBEpCAIbHOE 3HAYEHUE, U HAXOAT IPAKTHUECKOE IPUMEHEHHUE B CEJIEKIIUU JKUBBIX OPTraHU3MOB, ITOJIyYEHUN
BBICOKOYPOKAMHBIX COPTOB PAaCTEHUN U IMPOAYKTHBHBIX IIOPOJ >KUBOTHBIX, IITAMMOB MHKPOOPIraHHU3MOB,
CUHTE3UPYIOUINX OMOJIOrMYeCKH aKTUBHbBIE BEIIECTBA.

Buabl u popmbl 0TPAOGOTKH NPONYIIEHHBIX 3AHATHH

?
CryneHTt, NpomyCTHBIIMN 3aHATUS 00s3aH ero orpaboraTh. OTpaboTKa 3aHATHIA OCYHIECTBISETCS B

COOTBETCTBHHU C Tpa)uKOM KOHCYJIbTAIU.




