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B paGouyio nporpaMMy BHOCATCS CJICYIONIHE H3IMCHEHHA:
Heas ocBoeHns AMCHHILIHHBE: (GopMupoBanHe y oOyuaomuxcsd Da3oBLIX 3HAHME
OCHOB I'CHCTHKH PAacTCHHH, NOIYYCHHE HMH TICPBHYHOrO ONEITA B 00/NACTH ICHCTHYCCKHX
Texuonornii B obnacTH remetMks pacrenuii. Bripaborka nmomumanus dyHnaMeHTanbHBIX
3aKOHOB TEHETHKH, YMEHHE pelath reHerHdyeckne 3anayn. OCBOEHHE CTYJICHTAM OCHOBHBIX
3aKOHOMEDHOCTEH HAC/IEIOBAHHS ¥ M3MEHYHBOCTH NPH3HAKOB OPraHH3IMOB, HX reHeTHYECKOH
OCHOBbI, @ TAKAKE METOJIOB YIIPABICHHA THMH MPOHECCaMH.

Beogurcs JIONOJIHHTE/IbHBIC HHIHKATOPBI obmenpodpeccHonaNbHBbIX
KOMIeTeHmmii:

OITK 1.4 - NpHMEHST COBPEMEHHbIC MPEACTABICHHA OCTPYKTYPHO-(YHKIHOHANLHON OpranH3aiHu
reseTHUeckol MporpaMMEl pacTeHHil, MeTonax MonekynapHoit GHONOruM, reHeTHkn W GHONOrHM
paIBUTHAB NpodiecCHOHAILHONICATENLHOCTH;

OITK 4.3 - MCnons3yeT cOBPEMEHHLIE MeHETHUECKHE TEXHONOMHH W 0BOCHORKIRATE HX NPUMEHEHHER
npodeccHOHANLHON AeITeNBHOCTH.

Kpartkoe cogepxanne AHCHMILIHHBI: B COOTBETCTBHH C LENSMH H 3aJa4aMH B
CTPYKTYpe AHCIMIUIHHEI BhUICIAIOTCA JEBATH TECHO CBA3AHHBIX JAPYr ¢ JpYyroM pasjena
(packpbIBAlOUHECH COOTBETCTBYIOmMME TemamH): 1. Bsezenwe. 2. CrpykrypHO-
(pysxumonanbHas OpraEM3alis TCHOMA pacTeHHi M ananmms ¢ynxkumii resa. 3. Cacrembl
PAIMHOMEHHS PACTEHHHN X FeHETHUECKHH KOHTPONE. 4. ['eneTHyeCKHe METO/IbI CENeKIIHH. 5.
lenetuka mMmynmteTa pactenmii. 6. ['eHerHka ouTorenesa pactensii. 7. ['emernueckue
TEXHONOTHH B PEIICHAH 3a/1a4 CeJICKIHH H CeMEHOBO/ACTBA. 8. 'eHeTHKa nomyAsimii. d



TpedoBaHus K pe3yjibTaTamM 0CBOCHUS Y4eOHOM

Tabnuua 1

HCIIOJIb30BAaHUA.

JTUCHHUILITHHBI
Ko Coneprxanue KOMIIETEHIINU . B pesynbrare n3ydenus yueOHON TUCIUILIMHBI 00YYarOIIUECS JOIKHBI:
Ne A e . . WHaukaTopbl KOMIETEHITHA pe3y Y Y y
/| Komme- (wmm e€ gacTh)
/11 3HATh YMETH BIIQ/IETh
TEHIUH
1. OIIK-1 | Cnocob6en pemrats TumoBeie | OIIK 1.4 - mpumenst CoBpemeHHbIe TpoOieMbl | [IpUMEHSTh TeHeTHUECKHUE Haprikamu penieHus
3a1a9u Npo(hEeCCHOHATIBHON | COBpEMEHHBIE NIPECTABIICHUS] TEHETUKN PACTCHUIA, METO/bI aHAIN3a IPUPOJHBIX| [PAKTHYECKUX 3azad,
ACATCILHOCTH  Ha  OCHOBE | O EprKTypHO-(l)YHKHHO- TEOPETUYECKNUE OCHOBBI MOy LML 1 TEHETHIECKHX | 1heGyiomux MONEKySpPHO-
3HAHHWI OCHOBHBIX 3aKOHOB HaJIBHOU opranuzanuy (yHKIIMOHUPOBAHUS KOJIICKIIUH.
N 9 TeHETHU-YECKOTO TI0X0/1a
MaTeMaTHYECKMX W eCTe- | [CHETHUECKOW  TPOrpaMMbl PACTCHUH MPH pa3IHIHbIX 5
CTBEHHBIX HayK C IpHUMe- pacTeHuid, MeToJax MOJIEKYy- CHCTEMax pa3MHOKEHHUS. M TPHEMOB  OHOJOrHH
HeHHeM  WHQPOPMAIMOHHO- | JISIPHOM OMOJIOTMH, TEHETHKH Pa3BUTHA.
KOMMYHHKAIIMOHHBIX TeX- (M OHOJOTHHM pa3BUTHA B
HOJIOT . npodeccuoHanbHON
JeSTeTbHOCTH
2 OIIK-4 |Cnocoben pealn30BHIBAaThH CoBpeMeHHbIe [Ipumensats coBpemeHHbie | HaBbpikamu CpaBHEHUS
OIIK 4.3 - ucnonb3oBaTh
COBPEMEHHBIE TEXHOJIOTUU COBPEMEHHBIE FeHETH FCHETUYICCKNE TEXHOJIOTUH, | reHETUYECKUE TEXHOJIoruy | MCIOIb3YEMBbIX
¥ 0GOCHOBBIBATH HX IIPH- roKne  TexHONOM HCIIOJIb3YeMbIe LIPH PAbOTe C| ;1yyg peterps | TEXHONOTHI ¢ yu€ToM
TEHUSAMHU. BO3MOXKHOCTEH "
MeHeHHe B  mpodeccuo- pacte MOCTaBJICHHBIX 3ajad,
N 00OCHOBBIBaTh MX HpUMe- COBpPEMEHHBIX
HAJILHOM JIESTETLHOCTH. MPOTHO3MPOBATH u o
HeHHe B TNpodeccHoHab- TpeOOBaHUI K OLIEHKE
. OMpeseNIATh NOTeHIHAl UX
HOI 1 TebHOCTH pen I s dexTUBHOCTH

mnmpomnecca.




4. CTpyKTypa U coJep:KaHue TUCHUTIHHbI

4.1. PacnpenesjieHue TPYA0EMKOCTH TMCIMILIMHBI 10 BUAaM PadoT 1Mo ceMecTpam

OO6mass TpyaoEMKOCTh AMCUMILIMHBI cocTaBisieT 4 3ad. en. (144 uyacoB), ux
pacripesiesieHue IDBUaM paboT ceMecTpaM IPeACTaBIeHO B TabauLe 2.

OYHASA ®OPMA OBYYEHUA

Tab6muna 2a

Pacnpenesienue Tpy10éMKOCTH M CHUILIMHBI 10 BHAAaM padoT 1Mo ceMecTpam

TpynoémkocTn
Buj yueOHoi B 1.4. o cemecTpam

padoThI Hac. Ne 2
OO0mast Tpy10éMKOCTB JUCITUILIMHBI 110 yaeOHOMY 1iany | 144 144
1. KonrakTHas padora: 72 72
AynuTopHas padora 72 72
8 MOM yuciue:
nexyuu (J1) 36 36
npaxmuyeckue sauamus (113) 36 36
2. CamocrosTeabHas padora (CPC) 94 94
camocmosmenvHoe uzyueHue pazoenos,
Camono02omosxa (npopabomka u noemopeHue 54 54
JIeKYUOHHO20 MAMEPUANd U Ma- Mepuand y4eOHuKo8 u
YuebOHbIX noCcoOULl, NOO20MOBKA K NPAK-
MUYECKUM 3aHAMUAM, KOJIOKGUYMAM U M.0.)
Tloocomoska k sK3ameHy (KOHMPO.b) 18 18
By mpoMexyTOYHOTO KOHTPOJIS: 9K3aMeH

3A0OYHAS ®OPMA OBYUYEHMUSI
Tabmauma 20

PacnpeneneHI/Ie prI[OéMKOCTI/I JAUCHUIITIMHBI 11O BUJaM pa60T o ceMeCcTpam

Tpyno€mMKoCcTh
Buj yuebHO paboThI B 1.4. mo cemectpam

qac. Ne 2
OO0mast Tpy10éMKOCTb TMCIUILIMHBI 10 yueOHOMY Tutany | 144 144
1. KonrakTHas pa6ora: 12 12
AynuTopHas padora
8 MoMm uucie:
aexyuu (J1) 6 2
npaxkmuueckue 3auamus (113) 6 4
2. CamocrosTeabHas padora (CPC) 123 123
camocmosmenvHoe uzyuenue paz0enos, Camono020mosKa
(npopabomka u nomMopeHue 1eKYUOHHO20 Mamepuaia u 193 193
Mamepuana y4eOHUK08 U y4eOHbIX noCoOUl, N0020MO8KA K
NPAKMUYECKUM 3AHAMUAM, KOJIOKGUYMAM U m.0.)
Iloozomoska k sK3ameHy (KOoHmpoib) 9 9
Byt npoMekyTOYHOT0 KOHTPOJIS: IK3aMeH




4.2 Conep:xaHue 1M CHUTLTHHBI

OYHASA ®OPMA OBYYEHUSA
Taoauna 3a
TemaTuveckunii IJIaH y4eOHOM U CHUTIITTHHbBI

KonTakrHasi pabora | Breay

HaumeHnoBaHue pa3aesioB U TEM

AUCHMIINH (YKPYITHEHHO) Beero J 3 JHTO
pHast
pador
a CP

Paznen 1. «BBenenme» 12 2 2 8
Pazpen 2. «l{uTonoruueckue u MOJIEKYIISIPHBIE Y 5 6 12
OCHOBBI HACJIEJICTBEHHOCTH

Paznen 3. «CtpykTypHO-(OyHKIIMOHATbHAS
OpraHM3aIys FTeHOMa PACTeHUH M aHAIIN3 16 4 4 8
(GyHKIHA TeHa»

Paznen 4. «CuctemMbl pa3sMHOKEHHsI pACTCHUH U

UX TEHETUYECKUI KOHTPOJIb.) 16 4 4 8
Paznen 5. «I'eneTnueckue METOILI CEJIEKITHM. ) 16 8
Paznen 6. «'eHeTHKa UMMYHHUTETA PAaCTEHUI 18 8
Pasnen 7. «['eHeTHKa OHTOTEHE3a PACTECHUIN 10 2 2 6
Pasnen 8. «['eHeTMyecKue TEXHOJIOTUH B 8
PEIICHHN 3a/1a9 CEJICKITH i CEMEHOBOJICTBAY 20 6 6
Paznen 9. «'eneTrKa MOMyIISIIIAL 12 6
HToro nmo pucuyninge 144 36 36 72"

*BT1.4. 18 4acoB KOHTPOJIb

3AOYHAA ®OPMA OBYUEHUA
Tabmuna 36
Tematnueckuii IaH y4eOHOM TUCITUILTAHBI
HaummeHoBaHuWe pa3ienoB u TeM Beero KonraktHas pabora BreayauropHas

JTUCIUILINH (YKPYITHEHHO) JI 113 pabora CP
Paznen 2. «llutonoruueckue u
MOJIEKYJIAPHBIEOCHOBEI 144 6 6 132
HACJIEICTBEHHOCTI
HToro nmo nucuumnjInHe 144 6 6 132*

* B T.4. 9 4acoB KOHTPOIIb
Paznen 1. «BBenenue»
Tema 1. T'eHeTHKA KaK HayKa.

HUcropusi reHerumku. 3agauMm W MeTOABI TeHETHMKH. [eHeTMKa — Hayka o
3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH M WM3MEHYHMBOCTH, TEOpPETHUYECKass OCHOBAa CEJEKLHUU.
OCOOeHHOCTH  METOJZIOB  HCCIIEOBaHUS.  MMKpPOCKOIMYECKUH  METOJ, HCIHOJIb30BaHHE
MHUKpPOCKOIIOB B TE€HETHYECKUX HccienoBaHusX. Ponb reHeTMkH B (QOpMHUpPOBAHUU
MaTEpUATMCTUUECKUX MPEACTABICHUN O SIBICHUAX >KU3HU. POJIb T€HETUKH B COBPEMEHHOMN
CUCTeMaTuKe, PU3NO0JIOTUH, SKOoIoruH. [IpakTHyueckue 3a1auu U 3HaY€HUE T€HETUKH U CEJIEKLIUU
JUISL Pa3BUTHSI CEIBCKOTO Xo3siiicTBa. (OCHOBHBIE JIOCTMJKEHUS TE€HETHMKHM U CEJIEKIHH.
['eHeTnyeckuil aHainM3 — METOJI0JIOTHYECKOe 0000IIeHne U OCHOBA I PEUICHUS] KOHKPETHBIX



npobiieM TeHeTuku. MccnemoBaHue THOPHIOB — [EHTPATbHOE 3BEHO T'C€HETHUYECKUX
uccienoBanuii. OcoOwnii Bkimax I'. Menaens B co3maHue W pa3BUTHE THOPHUIOIOTHYECKOTO
aHam3a.

[luTOoreHeTHYSCKUIT METOJ, OHTOTCHETHYCCKHH, CTAaTUCTHYCCKHUM, KOMOWHAIIMOHHBIMH,
MYTaIlMOHHBIM, MOMYJISALMOHHBINA, MOJEKYISIpHbIE METOAbl aHainu3a. OCHOBHBIE METOJbI,
NpUMEHSEMbIE B CEJICKIUU. OTOOp, THOpUIAM3almMs ¢ MCIOJB30BAaHUEM TeTepo3nuca |
LIUTOIUIA3MATUYECKON MYXKCKOW CTEPUIIBHOCTH, MOJHUILIONAUST U MyTareHe3. (OCHOBHBIE
HaIMpaBJICHUS B CEJEKIMU: Ha YPOKaWHOCTb, HA Ka4€CTBO, Ha COJAEpPKAHUE IMOJIE3HBIX BEIIECTB,
HA YCTOWYUBOCTH K BPEAUTEINSIM U OOJIE3HSIM, HA YCTOMYMBOCTh K HEOIAronpHUsTHEIM (pakTopam
OKPYKaIOIe Cpebl.

OcHOBHBIE 3TaIbl PA3BUTHSI TEHETUKU. POJIb OT€UECTBEHHBIX YUEHBIX B Pa3BUTHUU I'€HETUKU
u cenekuu (H. . BaBunos, A. C. Cepebposckuii, H.K. Konbnos, F0.A. ®ununyenko, C.C.
YerBepukoB W Jp.). 3HAYCHUE TEHETUKU /Ui PEIICHUs 3a7ad CeJICKUHUH, MEIUIMHBI,
OMOTEXHOJIOTHH, KoJoTuu. KpymHeime oTe4ecTBEHHbIE CEICKIIMOHEPhl W OPraHU3aTOpPbI
cenexkuun: U.B. Muuypun, J.JI. Pynsunckuii, C.1. Keranos, H.U. BaBuinos, I1.1. Jlucuipiy,
B.E. Ilucapes, B.C. IlycroBoiit, ILII. Jlykesanenko, A.Il. Ilaxypaun u ap. OCHOBHbIE
JIOCTHDKCHUS CeNIEKINK pacTeHui. OpraHu3anus CeTH CEeJIEKIIMOHHO-TEHETUYECKUX YUPEKICHUN
B Poccuun.

Paznen 2. «lluToiornyeckue U MoJIeKyJIsIPHbIe OCHOBBI HACJI€ICTBEHHOCTI
MuTtoTHyecknii HHKJI M (Ga3bl MHTO03a Y PACTHTEIbHBIX OPraHU3MOB, XPOMOCOMBI U HX
XapaKTepUCTHKA

[IpokapuoTbl ¥ 3YKapHOTBbl, OCOOEHHOCTH CTpPOEHHMs M O00las opraHu3anus
HACJEACTBEHHOI0 MaTepuaia. JlOMOIHUTENbHBIA TEHETUYECKUA MaTepuai KJIETOK — 3IIMCOMBI U
IUIa3MUJIbl. DTHCOMBI BUPYCHOTO U HEBUPYCHOTO MpoucxoxaeHus. Ilnazmunsl (maasmaresst) —
HE CBSI3bIBAIOLINECS C TEHOMOM KJIETKH XO35MHA UTOIJIa3MaTUYECKUE TEHBI.

XpomocoMmbl. Kapuorun. Xumudeckuili coctaB xpomocoM. [lmonaHoCTs KileTOK
(rarutouasl, aumion ibl). IlapHble (TrOMOJOIHMYHBIE) U HETOMOJIOTUYHBIE XpOoMOcOoMBbl. CTpoeHue
xpomocoM. CrnenuduyHocTh MOpP(}OJIOrHH M YHUCIa XPOMOCOM. XPOMOCOMBI C BTOPHUYHOMN
nepersbkkoi M "cmyTtHukoM". I'mranTckue (MonMTEHHbIE) XpomocoMbl. JluddepeHunanbHas
OKpacKa XpOMOCOM M €€ 3HaYCHHE B aHAIN3€ KapUOTHIIA.

Henenue xierku. Mwuro3. Kierounblii nukia: umHTepdasa u muro3. VHTEpkuHE3 U
untepsansl Gi1, S, Ga. IlpecuHTeTHYeCKHi, CUHTETHYECKUIH M TOCTCUHTETHYECKHH IEPUOJBI.

MuT03 — raBHbI croco® nenenust kietku. Daszel MuTo3a: mpodasa, meradasa, aHadaza u
tesnodasza. M3MeHeHHs B CTPYKType XpOMOCOM (CTeNeHb yNnakoBKHu). Pacnpenenenue qodepHUX
moniekyn JHK npu nenenum xnerku. OcoOEHHOCTH BOCIPOM3BEINCHHUS U pacIpe/eieHUs
LUTOIUIA3MAaTUYECKUX OPraHOMIOB B IIPOLIECCE NEIEHUS KIIETKH.

I[pyrne BUABI OCJIICHUA KIICTKH. AwmuTos — IpsAMOC ACTICHUC KIICTKHU U €TI0 IOCICACTBUA.
OHJIOMMTO3 U €r0 YaCTHBIN CiIydail — HOJUTeHMs. [ MTraHTCKHE XPOMOCOMBI.

Meiio3. Muxkpocnoporenes. Mukporamerorene3. Makpocnopo - u
Makporamertorete3. Omionorsopenue. Pazsurue 3apoabiia u 3Haocnepma

Meiio3 — cnoco® yMEHbBIIEHHS 4YHCIa XPOMOCOM B TOJOBBIX KIieTKax. J[Ba
MOCJIETIOBATEIBHBIX JICJICHUS KJIETKH TTPH MEH03€: PeIYKIIMOHHOE U YKBAaIlMOHHOE. Da3bl 1eTIeHU .
JnurenpHOCTh mpodasel | MeioTuueckoro naeneHusl KieTKW. KoHbIOTamuss TOMOJIOTHYHBIX
XpOMOCOM B JHMaKkvHE3e Meno3a. buosiormueckoe 3HaueHue 3TOro mnepuoga. Pacxoxiaenue
TOMOJIOTUYHBIX W HETOMOJOTUYHBIX XpOMOCOM B MeHo3e. [IpuHuumnuansHOe paznuuue
MOBEJICHUSI XpPOMOCOM B Mei03e u MuTo3e. [ eHeThueckoe 3HaUeHNE Meiio3a.

Crnoporene3 u rameroreHe3 y pacteHuii. CMeHa MOJOBOTO M OECHOJOro IMOKOJICHUH.
MyxXckue W KEHCKHE T'€HEepaTWBHbIE opraHbl. IlmowmHOCTe ramer, 3apopliia, 3HAOCIEpMA
l'amerorene3 y »xuBoTHbIX. OBOreHe3 W crnepmaroreHes. I[IpoOIKUTENEHOCT MEPUOJOB U
HpI/IHI_[I/IHI/Ia.]'H)HI)Ie pa3m/1q1/15[ B pe3ynLTaTax MCfIOTPI‘-ICCKOI‘O OCIICHHUS KJIICTOK HpI/I OBOI'CHE3C U



crnepmatorenese. Heperynspuble Tumnbsl pa3MHOkeHUs. IlapTreHorene3 (coMaruyeckuit u
TE€HEPATUBHBIN (aIIOMUKCHUC)), TICEBIOTaMusl, THHOTEHE3, aHIPOTeHE3.

«Hyk/1enHOBbBIE KHCJI0THI, UX CTPOeHUE H (PYHKINI),
«OcHOBHBIE TaNbl OHOCHHTe3a 0eslka

JlokazaTenbcTBa TEHETHYECKOW pONM HYKJICHMHOBBIX KHUCJIOT (TpaHcopmarus y
Oaktepuii, onbiThl ¢ Bupycamu). Ctpykrypa JJHK u PHK. Monens JIHK Yorcona m Kpuka.
Buocunres 6enka.

I'enernueckuii koa. Peryisiuus 3KCnpeccu reHoB.

XuMUYeCKUe pa3Mepbl TeHOMOB. BemuumHa XxpoMocoMm IN VIVO U B «pa3BEpPHYTOM
cocrosiuuny. Komnaktnocts ynakoBku JIHK B kietke. OTcyTCTBHE NPAMOI KOPPEISIIUA MEKTY
ABOJIFOLIMOHHOW CIIO)KHOCTBIO OPraHM3MOB M XMMHUYECKUM pa3MepoM reHoma (B I.H.). Hucio
GYHKIIMOHUPYIOIIUX TeHOB B opranu3Mme. M30biTouHOCcTh TeHoma. [loHsTHe 0 rerepo- u
syxpomatuHe. JIHK kak Hocurenr HacienctBeHHoil wuHgopmanuu. Crpoenne JHK.
Hyxneorunsl. ®opmsl mosexyn JJHK

(A, B, C, D, E u Z). Ocobennoctu ctpykrypsl u ¢pyakuuii. PHK u ee Buapl. Oynkuun
HYKJIGMHOBBIX KHCIIOT B peajH3allii TeHeTUYeCKOW MH(OpMAINK: PeTUIHKAIUS, TPaHCKPUIIIIS
U TpaHCIAIUs. MeTo10IoTnIecKoe 3HaueHUe TPUHIINIA MTepeJaul TeHeTHIeCKO NHPOpMAaLnu:
JHK<PHK—6enok. [TonykoHncepBatuBHbIi Mexanu3Mm perukanuu JJHK. O6mue npuHIums
perynaiuuu akTUBHOCTH reHoB 1o JKakoOy u MoHo.

I'enernueckuit kox. OOocHoBaHue Teopuu reHa. CBoOICTBa TI'€HETHMUYECKOIO KOJa.
JlokazaTenbcTBa TPUILIETHOCTH KoAa. Pacmm@poBka KOJOHOB. BBIpokaeHHOCTH KOAA.
TepMuHUpPYIOIIKE KOJTOHBI.

Crpykrypa rena. [IpuHuunuansHeie pa3auyus CTPOCHUS TEHOB MIPO- U DYKapHOT.

DK30HbI U UHTPOHBIL. CIIIaliCHUHT.

Pa3nen 3. CTpyKTypHO- QyHKIIMOHATbHAS OPTaHU3ALMs TeHOMA
pacreHuii naHaau3 QyHKUMI reHa
CTpyKTypHO-(pYHKIIMOHATBbHAS OPTaHU3ANMA TeHOMA.

OnHO- U IBY/IOJIBHBIX PACTEHUH Ha MPUMEpPe MOJICTbHBIX PacTHTENbHBIX 00bekToB: (Oriza sativa,
Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus). IlpexcraBieHre O TOMOJOTHH H
TOMEOJIOTHH, CHUHTEHHMH M KOJIMHEAPHOCTH TE€HOMOB. I[IpHMHIMNBI CpaBHUTEIBHOIO KapTHPOBAHUS.
BHyTpuBH0BOI MOTMMOP(HU3MIC€HOMOB pacTeHuil, MeToabl aHanu3a. Monekynsipasie JTHK-mapkeps! u
WX POJIb B TEHETUUECKUX UCCIENOBAHMAX U celeK. OCHOBHBIE KJIACCHI MOJIEKYJIIPHBIX MapKEPOB.

I'enoMm x0poniacToB 1 MUTOXOHAPHIA.

OcoOeHHOCTH ~ OpraHM3aliM  XJIOPOIUIACTHOTO TeHOMa, KoiybleBble Monekynsl JIHK.
BapuabensHOCTh pa3smepa reHoMa XJIOpOIUIACTOB M €€ NPUYMHBL. B3aumopelcTBHE SAEPHOTO U
XJIOPOILUTACTHOIO TeHOMOB (Ha mpumepe siiepHbix reHoB GUN-1,25 u P/ d-kapOokcunaser). ['eHbl
Rubisco. SlmepHble TeHBl Kak peryjsiTOpbl 3KCIPECCHH XJIOPOIUIACTHBIX T'eHOB. JloKa3areibcTBa
SHJIOCUMOHMOTHYECKOT0  MPOUCXOXKAEHUS  Imactuh. OcoOeHHOCTH — OpraHuM3auuu  MT-TeHoMa,
KOHCEPBATUBHOCTh MT-TEHOB W BBICOKas BapHa0ENbHOCTb B TMOPSAKE WX  PACHOJIOXKCHUSI.
BsaunmogeiicTBre si1€pHOT0, XJIOPOIUIACTHOIO M MUTOXOHPHUATHHOIO T€HOMOB.

MoOunbHbIE reHeTHYeCKUEe 3J1eMEeHThI PaCTeHUId.

KonTponupytomme s1eMeHTBl pacTeHMH W HCTOpHUsS UX OTKpbITHA, oT b. MakKnmHTok 110
HacTosmiero BpeMeHH. Acum DS-amementst Z.mays. Twumbl TpaHCHIO30HOB pacTeHHMH W UX
pacrpoCTpaHEeHHOCTh B TE€HOMAax JPYTrUX pacTeHuil. BimsHue MOOWIBHBIX 3JIEMEHTOB Ha W3MEHEHHE
T€HOMHOM CTPYKTYpBl pACTEHUI M aKTHUBHOCTH T'€HOB. PONb TPaHCIIO30HOB B 3BOJIOLUN TE€HOMOB

pacTeHM ¥ TOPU3OHTAIHHOM TIepeHoce. MONeKyIsIpHOEe OJIOMAITHUBaHHE
TPAHCTIO30HOB. BiusHIE MOOMIIBHBIX 3JI€MEHTOB Ha M3MEHEHHE T€HOMHOM CTPYKTYpbI pacTeHuil. Pomb
TPaHCIIO30HOB B PETYJSALUM AKTUBHOCTH TE€HOB. MOJIEKYNISIpHOE OJOMAallHUBAHHWE TPAHCIIO30HOB.
HUcnonw3oBanue cucrem Enhancer-Inhibitor system (En-I); Enhancer- Suppressor-mutator
(Sp-m); Activator-Dissociation (Ac-Ds) mmst MapKHpOBaHHUS T€HOMa, KaPTHPOBAHHUS
Y CTAaHOBJICHUS (DYHKINHU IeHA.
TpaHCNO30HHBIN MyTareHe3s pacTeHUIl.



TpaHCIIO30HBI Kak TEHETHYECKWH HMHCTPYMEHT Ui HMCCleAOoBaHWS (YHKIHM TE€Ha M Oelka.
Hcnonbs30BaHre TPaHCIO30HOB IS HANPABIECHHOTO MyTarceHe3a W HWHAaKTUBaUuu TeHa. KiloHupoBaHue
TE€HOB C MOMOIIBIO «BBITSTUBAHUS 32 TPAHCMO30H». OJHOKOMIIOHEHTHass CHCTEMa Ha OCHOBE Ac-
3neMeHTa Kykypy3sl ¢ CaMV 35S-nipomoropom. [IByxkoMIoOHeHTHast cucteMbl Ac/Ds 1 qpyrue cucTeMbl
TpaHcno30HOB. MHcepuuonnbii T-JIHK U TpaHCNO30HHBIM MyTareHe3 KaKk MHCTPYMEHT Ui CO3JaHUsA
TPAHCTEHHBIX PACTEHHH, MCIIONB3yEeMbIX B KaueCTBE MOJENU Ui M3y4eHHs (PyHKIMU TeHa. BrisBieHue
TpanchopmanToB B nonyisinusax T2 u T3. HeoOxonumeliit pasmep BBIOOPKH A7l BHISBICHHS WHCEPLUHU
[0 LIeJIEBOMY reHy. BriaeneHue

TeHOB, MapKUpPOBaHHBIX HHcepnued. [IpenMymecTBa M HeEIOCTaTKM HWHCEPHHUOHHBIX, DMC-
WHIyLUPOBAHHBIX U JCICIIMOHHBIX MyTaHTOB JJIsl pellieHHs 3a7a4 QyHKIHOHATBLHON TeHOMHKH.

MyTauuoHHblii aHaau3 AdA u3ydyeHuss (GyHkumm reHoB. MeToapl mpsMoil M oOpaTHOH
TEHeTHKH /IS YCTaHOBJIEHWS (PYHKIMKM TeHa, COBPEMEHHBIE TOAXOAbl. MapKHpoBaHHE TeHOMa
NPOTSHKEHHBIMH  JISNICIIUSAME, BBI3BaHHBIMH OBICTphIMU HelTpoHamu. [Ipoexkt DEL-a-GENE — HoBas
CTpaTerus B M3y4eHNH (QyHKIMU AYIUTMIMPOBAHHBIX I'eHOB. [[puMeHeHne MeTo/1a T’eHOMHOTO BBIYUTAHHS
JUTSL KIIOHUpOBaHus TeHoB. Mcnonp3oBanre DMC-UHAYIIUPOBAHHBIX MyTallMid B MYTaIMOHHOM aHAIIN3e.
OnuTeHeTHYeCKNe MEXaHU3MBI PETYIISIIHHA SKCITPECCHU TEHOBH UX OCOOECHHOCTH.

Paznen 4. «CucremMbl pa3MHOKEeHUsI PACTEHUI U MX TeHeTUYeCKHII KOHTPOJIb)

JKu3HeHHBIE LUKIBI PAacTEHUH. I'enetnyeckne  3ddekTsl Tpu BereTaTHBHOM H
MOJIOBOM Pa3MHOKEHHH, MPH CaMOONBUICHUH M MEPEKPECTHOM OILIOA0TBOPEHUH. HecoBMeCcTHMOCTS,

I'erepomopdras u roMoMopdHasi. OCHOBHEBIE TIPUHIINTIBI (hyHKIIMOHUPOBAHUS
rerepomopdHoii 1 romoMopdHoii HecoBmecTuMocTi  (SI).  T'eHbl,  KOHTpPOJMpPYIOIIME  CHHTE3
pacrmo3HalmKX CcyOCTaHIMH B TBUIBLE M TKAaHW TeCTHKa. MHOMXECTBEHHbIE alield TeHOB
HECOBMECTUMOCTH W WX TamioTHNbl. MOJEKyIApHO-TeHETUUECKHE  MEXaHU3MBl  MPOSIBICHUS
raMeTopUTHOH © CIIOPOPUTHONH CHCTEM HECOBMECTUMOCTH. ['©HBI, KOHTPOJIHPYIOIIHE CHHTE3
pacro3HaoINX cyOcTaHmii B MBUIBIIE W  TKaHW  [ECTHKA.

MHOXeCTBeHHBIE JJIEST TCHOB HECOBMECTUMOCTH M MX TarIoOTUIBI. MeXaHU3Mbl OAHOJIOKYCHOM
(S-mokyc) HECOBMECTHMMOCTH: raMeTopuTHas HecoBMecTHMOCTh ¢ S-PHK- a3HbIM  KeHCKUM
nerepmuHanToM (Solanaceae); cropohuTHas HECOBMECTHMOCTD C S- TJIMKOMPOTEUHOBBIMH  JKEHCKHMH
(SRK) wu wmyxckumu (SCR)  nerepmunantamu, poib SiRNA B perynsuuu — peakiuu
CaMOHECOBMECTUMOCTH. MyTaluu reHoB HecoBMecTHMOCTH (S|) ¥ mposiBieHHE caMO-COBMECTUMOCTH
(SC). Tpancrennass Moneib MOJYYEHHS CAMOHECOBMECTHMOCTH Y TPHPOJHOIO CaMOOMBUIATENS A.
thaliana, 3HaueHwe JaHHOTO 3KCIIEPUMEHTA IS CO3JaHMS CAMOOIBUISIONIMXCS TPAHCTEHHBIX PACTCHHMIA.
Bbronoruueckoe3HaueHNEe HECOBMECTUMOCTH B TIOAAEPKAHUH [€TEPO3UTOTHOCTH MO JISLIUH.

JABYIOMHOCTb Kak KpalHMM CiIy4al TpOSBIEHHS  HECOBMECTUMOCTH. CTpYyKTypHO-
(byHKIIMOHAIbHAS OPTaHU3ANMATIONOBEIX XPOMOCOM JIBYIOMHBIX pacTeHui Ha mpumepe Carica papaya,
Silene latifolia u Rumex acetosa. I'eneTnuecKuii KOHTPOJIb IO IEPKAHKS TBYIOMHOCTH.

AnomMukcuc — mpupofHas ¢opma BTOPHUHO-OECHoNoro pasmMHokeHus. Mcropusi u3ydeHus
anomukcuca. HapymieHue mporiecca JABOHHOTO OIUIOJOTBOPEHUSI Y IBETKOBBIX PACTEHUH KaK MpPUYMHA
o0pa3oBaHHs aNOMUKTHYHBIX ceMsiH. (OCHOBHBIE THITBI allOMHUKCHCA, €r0 paclpoCTpaHeHUE |
3BOJIIOLIMOHHAS poJib. ['aMeTOMUTHBIM anmoMUKCUC M HapylleHHe Meiio3a (aroMeio3) U ciopo(UTHOTO
C ydYacTHEM KIETOK HHTeryMeHTa. | eHeTHdYecKHil KOHTposib amomukcuca. Myrtanthl A.thaliana c
HapylieHussMu meio3a (nzz; swil/ dyad)u oOpa3oBaHHMe aNOMHKTHYHBIX CEMSH. | eHbI- KaHAWAaThl
arloOMHUKCHCa. AINOMUKCUC U €ro NPaKTHYEeCKOe 3HaueHHE. DMUICHETHYECKUIl MEXaHU3M IPOSBICHUS
anoMukcrca y MmyrantoB ag0o104 xkykypy3sl u ago9 apadunoricuc. Ponb u Qynkuus 6enxcoBArgonaute u
RBR B KOHTpoOJi€ pa3BUTHS JKEHCKOro ramerodpura. KoopauHHpOBaHHOE pa3BUTHE 3apojiplllia U
sHpocnepma, reusl FIS2, FIE, MEA, PHERES1 A.thaliana. Teust MET1 u DME perymstopst
9KCTIpecCCHU MatepuHckoro aytens rena MEAB sHpocniepMme. SIBieHMEe MMIPUHTHHTA MaTEPUHCKHX H
OTIIOBCKHX aJUleJIell MPH Pa3BUTHU SHJIOCIIEPMA, SIUTEHETUYECKUH MEXaHW3M UMIPUHTHHTA.

Pasznen 5. «'eHeTHYeCKHE METOABI CeJIEKIIUI
[omumnonansa. MexaHu3Mbl  BO3HMKHOBEHHS THOJMIUIOMIOB M HMX  KiaccU(UKaIW,
aBTOTIONONUIUIONIBI M aJUIONOJUIUIONABI. [lonmurionaHoe MpOMCXOXKIEHHE BaKHEHIINX KYJIbTYPHBIX
pactenuii. [laneonoaumIonsl ¥ HEOMOMUIUIONABL. POk OTHaneHHO THOpUaN3aii B BOSHUKHOBEHUHT
BUJIOB, PEKOHCTPYKLUS TE€HOMOB pacTeHWH. SIBIeHHe rerepo3uca M THUIIOTE3Bl O MEXaHHU3Max €ro
nposiBieHns. |'eHetnmueckue d3¢ddextsl mpu mommmionann. Cynpba TyNIUIUPOBAHHBIX TEHOB Y


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

AJUTOTIONUIIONIOB. BlHsAHME MOMUINIONAN3AalMN  HA DKCIPECCUIO TEHOB Y aJUIONIOJIMIIIIONIOB: SIBIICHUE
3aMOJIKaHUsl AYIUIMIMPOBAHHBIX TEHOB (PELUIPOKHOE M OpraHcHenu(udHoe), AnBepcHUKANNL
(GyHKUMM, W3MEHEHHE YPOBHS OKCIPECCHUH. ONHUITCHETUUYECKHUH MeEXaHU3M 3aMOJIKAHWS TEHOB.
CuHTeTHYeCKHE TOIUIUION Bl apaOUIONICUC TS M3YYEHUS IKCIIPECCUU AYILUTUIUPOBAHHBIX TEHOB B Py
HOKOJNIEHUH. Ponp monuruionguu B 3BOJIONMM T€HOMOB pacTeHHM M BupooOpaszoBaHus. CTpyKTypa
AJUTOTIONMIITIONHBIX T€HOMOB MIIEHUIBI, XJIOMYAaTHUKA, TPUTHKaNE, U Ap. IIpakTHueckoe ucronbp30BaHne
Pa3HBIX TUIIOB MOJIMITIIONIOB.

AHeymonaust Ui peleHus 3afad KapTUPOBaHUS I'eHOB. THIbI aHeyIionnoB. MOHOCOMHBINA U
HYJUIICOMHBIN aHaJIW3 Ha NpuMepe MmeHunsl. IlpuMepsl NMpUMEHEHUs aHEYIUIOWAWM pacTCHUH B
pEIIEHNH MPAaKTUYECKUX 33/1a4 TEHETUKH U CEJIEKIIMY PaCTECHHM.

lammonnasl ecTecTBEHHbIE W MCKYCCTBEHHBIC. MeTOIbl MOJTYYEHHs! TaIlsIONJO0B: OJU3HEIOBBIN
METOJ, IICEBAOTaMusl, HHIYLUPOBAHHBIN aHAPOTeHE3 B KyNbType MbUIBHUKOB, THOPUAN3ALUS C IPYTUMU
BUJAaMU M CEJEKTHBHAs OSJMMHUHALMSA XpPOMOCOM B TruOpumHOM 3aponsime. [Ipaktuueckoe
HCIIOJIB30BAaHUE U 3HAYCHUE TaIlUION/I0B B CEJIEKLIMOHHOM IIPOLIECCE.

HuronazmMaTuyeckasi My:kckasi crepuwibHocTh pactenuii (I{MC). KosbiieBble U JTHHEHHbBIC
JHK  wmutoxonapuit  pactermidi. lloBropsl w  BHyTpUMONeKyjspHas pekomOmHammsa. PHK-
penaktupoBanue MT-IHK u xumepusie rensl. Pons MT-xumepHubix reHoB B nposisiennn [IMC. IIMC kak
IpUMEp B3aUMOAEHCTBUSA SNEPHBIX W MHTOXOHIPHAIBHBIX TI'E€HOB. MOJIEKYIApHO- TEHETHYECKHUE
MEXaHH3Mbl BOCCTAHOBJICHHsI (DEPTHILHOCTH TBUIbLIBI, TeHBI- BoccTanoBuTenu (eprunsaoctr (Rf), posib
PPR 6enkoB. Crniettuduunocts Rf-renor k tunmy IIMC. Tunsl murormnasmsl KyKypy3sl — T (TeXacckwit),
C (uappya) u S (monmaBckuit) u mposisieHne [IMC. MexaHu3Mm JeWCTBUS T€HOB-BOCCTAHOBHUTENCH
IIMC na mpumepe kykypy3sl C- S- m T- muromnazmoil. DKOHOMHYECKOE 3HA4YCHHE MYTaIlUil
MUTOXOHJpUaibHoro resoma u nposiienuss IMC. Ucnonp3zoBanne LIMC B celekIIMOHHOM Ipoliecce.
leneTnyeckass cxema TIONYYCHHS MEXJIMHEWHBIX THOpUAOB Ha ocHoBe wmyramud [IMC u
BOCCTaHOBUTeNEH ¢epTuibHOCTH. PacnpocTtpaHenne mpakTmdeckoro mnpumeHeHus seierms [[MC B
CEJIEKIIMH CENbCKOXO03SIMCTBEHHBIX KYIBTYD.

CrnoHTaHHBIA M HHAYIHMPOBAHHBINA MyTareHe3 y pacTeHuil. SliepHble U IUTOMIa3MaTHYECKHE
myTaiuu. OCHOBBI 3aKOHa TOMOJIOTHYECKHMX PSAIOB HaciencTBeHHON u3meHurnBoct H.M. Basuiona.
WHnyunpoBaHHBIH MyTareHe3 pacTeHUH (U3MYECKHMH, XUMHYECKMMU MYTareHaMH M TSKEIbIMH
Metayuamy. CHeKTp BOZHHKAOMMX MyTanuil. OcOOEHHOCTH BBISBICHUS WHAYIHPOBAHHBIX MYyTallUi y
pacteHuil. OCHOBHbIE NMPHUHLMIIBI BBIJCNEHUS  MyTaluil y  CcaMOOIBUIUTENEH, MepeKpecTHUKOB U
BEreTaTHUBHO PAa3MHOXKaeMbIX pacTeHuil. XHUMepbl, CTPYKTypa XHUMEPHOIO pacTeHUs U cyabda
MYTaHTHOTO CeKTopa B OHTOreHe3e. OCOOEHHOCTH T'€HETHYECKOIO aHalM3a PAcTeHUH W BBISBICHHSA
MyTaHTOB B M1-, M2-, M3-nokonenusx. ['eHeTnueckn 3pGEKTHUBHBIE KIETKH U UX POJb B MPOSBICHUH
WHAYLIUPOBAaHHBIX MyTalud. TUIBI MyTaruii 51 METO/BI X BBIJICTICHHUS.
XnopoduabHble U SMOpHOIETAIBHBIE MyTallui. PacTuTenbHble TECT-CUCTEMBI Ul OLEHKH MYTareéHHOIO
JEHCTBUS Pa3IMYHBIX COCIMHEHUH U (aKTOpPOB OKpykatomied cpezpl. CelleKIMOHHbBIE JAOCTHKECHUS C
HCIIOJIB30BAaHUEM METOJa MyTareHesa.

XpoMocoMHas MHKeHepHsl pacTeHHi. MaHUIYISIMUA XPOMOCOMHBIM COCTaBOM pPacTEHUH Ha
YpOBHE LIEIBIX T€HOMOB, OTAEIBHBIX XPOMOCOM U HX CETMEHTOB C IENbI0 YBEINYCHHS T€HETHUECKOTO
pa3zHoo0pa3us KyIbTypHBIX BUIOB.

Pa3nen 6. «I'eHeTMKAa HMMYHUTETA PacTeHU»

ousiTue HMMYHUTETA pacTeHMii. Bxnag H.M. BaBunoBa B u3ydyeHHU
npobiemMbl mMMyHUTeTa. OCHOBHBIE BO30OynmuTenu OoJie3Hed W BpeauTeNn pacTeHuil. [IpakTmdeckoe
3HAa4YCHUE U3yUYCHUS TEHETHKA UMMYHHUTETA PACTCHUH.

OcHoBHBIC THIBI HMMYHHTETa pACTeHHH. BpOXICHHBI aKkTHUBHBIH HMMYyHHTET —
YCTOWYMBOCTh K OOJIE3HU, KOTOpass 00ecIieYnBaeTcsi CBOMCTBAMH PACTEHUM, MPOSBIISIONIMMUCS Y HHUX
TOJIBKO B CITydae HamaJeHHs MaToreHa. Tumnsl akTHBHOTO UMMYHUTETa

— HecneuupuuHbIN (0a30BbI UMMYHHTET WM TOPU30HTAIbHAS YCTOWYUBOCTE) U CHIEU(DUIHBINA
(BepTHKaNIbHAS WM pacocrenupuuecKas yCTOWYHBOCTh). [IpHOOpETEHHBI WMMYHHTET pacTCHUH,
0COOEHHOCTH, OTJINYHUS OT PUOOPETEHHOTO MMMYHHTETA dKHUBOTHBIX.

MoJiekyJIsIpHO-TeHeTHYECKHUe MeXaHU3MbI Hecnenupuieckoro
BPO’KIECHHOI0 HMMYHHUTeTa pacTeHnid. Perentopsl BPOKIEHHOTO HecrenupUIHOTO
UMMyHUTeTan ux Juragasl. CTpykTypa peuentopoB PRR. Axtusupytomme ux murangst PAMP, HAMP,
DAMP—uyxepoanslii Onomarepual, TONABIIMM Ha MOBEPXHOCTh KIETKH. KOHCepBaTHBHOCTH
peuenTopoB Hecneun(pUYHOIO0 HMMMYHUTETa (Ha MpHUMEpe pEelenTopoB QuareiiiHa PpacTeHUud u
JKUBOTHBIX). [lpyrre KOMIIOHEHTHl UIMMYHHOTO OTBETA.



MoJieky/JIsIpHO-TEHETHYECKHE MeXaHHM3MbI crneupu4IecKoro
BPOKIEHHOr0 HMMYHHTETa. D(H(HEKTOPHBIE MOJIEKYIIbI ATOT€HOB (DIHMCUTOPHI) W MX perenTopsl (R —
Oenku). JloMeHHas! CTPYKTypa pelentopoB, ocHOBHbIE THIBI. LRRS — cTpykTypHas ocHOBa UMMYHHOTO
oTBeTa pacTeHuil. R-renbr Tuma I — camble moiamMopdHBIE TeHBl pacTeHHH. Teopus COMpPsKEHHOM
SBOJIFOLMU XO3MHA W napasuta. ['unoresa duopa «reH Ha reH». OyHKIMS CAIHLMIOBOM KHUCIOTHI,
’KaCMOHOBOM KHUCIJIOTBI, 3TWIEHA U Ip. TOPMOHOB B HMMYHHOM OTBeTe. Peakliys cBepX4yBCTBUTEIBHOCTH.
Pasnuume oTBeTa Ha mMOBpexIeHHE OWOTpodamH, HEKPOTpOoPaMH M HACEKOMBIMH. AHTOTOHU3M
CHUTHAJBHBIX ITyTeH, YYaCTBYIOIIMX B  3amuTe OT OMOTPOooB M HEKpoTpohoB. BiusiHNe martoreHoB
Ha pa3BUTHE MMMYHHOTO OoTBeTa. CTOpOXeBas MOJACITHbUMMYHHUTETA.

AyTOMMMYHHBIE PEaKIUU y pacTeHWi. SIBJIeHHEe TMOPUIHOTO HEKPO3a — PacHpOCTPaHEHHOCTh
WI€HETUYECKUI

KOHTpPOJIb. P0oJhb MOOWMIBHBIX MMMYHHBIX CHTHAJIIOB B Pa3BHTUH CHCTEMHOTO MPHOOPETEHHOTO
MMMYHUTETa 1 UMMYHHOM NaMsITH.

Pa3nen 7. «I'eHeTHKA OHTOreHe3a pacTeHUI»

OOmye NpUHLIKMIBI PETYIISIIUN Pa3BUTHSL pACTEHUH. [ eHeTHUeCKue OCHOBBI PErYIALUN PA3BUTHUS
pactenuii putoropmonamu. ['eHeTnyeckuil KOHTPOIb Mopdorenesa pacTeHui. [ eHeTHUecKuii KOHTPOIb
pa3BUTUS DPA3HBIX JOMEHOB 3apOJbIa. ['€HETMUECKHH KOHTPOJb Pa3BUTHS alMKaJIbHOM MEpPHUCTEMBI
nobera, JucTa, KOpHA. | eHeTHYeCKuil KOHTPOIb MHULMALMK LBETCHUS, PA3BUTHI MEPUCTEMbI LIBETKA U
opratoB 1BeTka. ABC-Mozenb TeHeTHYEeCKOTro KOHTPOJIS pa3BUTHUS IBETKA.

Pasnen 8. «l'eHeTHMYecKHMe TEXHOJOTMM B PpPelIeHUM 3aJa4 CeJIeKIUH H
CEeMEHOBOJACTBA)» I'eHerHyeckas MH)KeHepus pacreHuil. lcTopuss mnosydeHMsi TpaHCTEHHBIX
pacTteHui. MeToapl MOIy4YeHUs TPAHCTCHHBIX pacTeHui. IIpsiMbple METOIbl MOJYy4YEHUS TPaHCTEHHBIX
pacteHnii. BeKTopsl Il rTeHeTHYeCKOW TpaHChOopMaIiu pacTeHui.

Co3manne KOMHTETPaTUBHBIX 1 OMHAPHBIX BEKTOPOB I mepeHoca ayxkeponHoi JJHK.

Hcnonb3oBaHue CENEKTUBHBIX MapKepOB M PEMOpTEpHBIX TeHOB. (O0MacTh NpUMEHEHUs
TpaHCTEHHBIX pacTeHHH. IlomyueHre kaueCTBEHHO HOBBIX MPOAYKTOB HA OCHOBE TPAHCTEHHBIX PACTCHUI:
C 3aMeIUICHHEM CO3pEBaHMsl M KOHTPOIUPYEMBIM CO3PEBAHUEM; yIIy4dlIeHUEe
MUIIEBBIX W TEXHOJOTMYECKUX CBOWCTB; yCTOWYMBBIC K TepOMIMAaM; YCTOHYMBBIE K HACEKOMBIM-
BPEIUTEISIM; YCTOMUYMBBIC K OOJIE3HAM U Ap.

Mertabonudeckass WHXEHEPHsT Ha OCHOBE TPAHCICHHBIX TEXHOJIOTHH — BOCCO3JaHUE
OTCYTCTBYIOIIMX MeTabONMNYeCKuX MmyTei. TpaHCcreHHble pacTeHHs prca ¢ KapOTHHOMIAMH, TPaHCTEHHbBIE
pacTeHus ToMmara C IUI0JIaMH, HaKalUIMBAIOIIMMHU aHTOIMAH, rolyOble po3bl M T'BO3IUKU. TpaHCTEHHBIE
pacTeHHs — MPOAYLEHTH! (papMaleBTHUECKUX OENKOB, BaKIKH, aHTUTEIN. TpaHchopMalus XJI0porIacTHONR
JHK.

Pa3paboTka MeTOZOB 3alMTHI OKpYXKarolled cpeAabl Ha OCHOBE TPAHCTEHHBIX PACTEHHIl.
buonerpanupyemsle MaTepualbl HA OCHOBE TPAHCTEHHBIX pacTeHU. TpaHCTeHHbIE PpAcTEHMS IS
OYUCTKHM HOYB U BOJOEMOB (TIOTJIOLIAIOUINE M paspyllaloline TOKCHYHBIE COCOUHEHUs). TpaHCTeHHbIE
pacTeHuss — TeCTEpPbI 3arps3HeHUN. BHOTOMINBO M3 TPaHCTEHHBIX PACTEHHH. APryMEHTHI IPOTUBHUKOB
UCIIOJIb30BaHMsl TPaHCTEHHBIX pacTeHui. [loTeHIManbHbIe MPOOJIEMbl KCIOIB30BAaHHUS TPAHCTEHHBIX
pacTeHHI U IyTH UX PEIICHUS.

I'enomnoe penaxktupoBanue pacreHuii. Cuctema CRISPR— Cas mis momydeHws 1eleBbIX
MyTallMid B pa3IMYHbIX PACTUTENLHBIX Opranu3Max. Tumbel myranui, reaepupyembix CRISPR- Caso.

Penaktoper mmro3uwHOBEIX ocHoBaHui (CBE) m  pemaktops! aneHnHoBBIX ocHOBaHMH (ABES)
Ha ocHOoBe CRISPR 1 nx ocobenHOCTH.

MouaekyJisipHO-TeHeTHYECKHE MAPKePhl B pelieHnN (yHJaMEHTAIBHBIX U MPAaKTUIECKUX 3aj1a4
TEHETHKH W CeNeKIUH. TUIbl reHeTHYECKUX MapKepoB. MeToabl co3qaHMsl T€HETUYECKHX MapKepoB.
Oco0EHHOCTH MPUMEHEHHUS! TeHETUUECKUX MAaPKEPOB B PEILICHUH T'€HETUYECKHUX M CEJICKIIMOHHBIX 3a1ad.
Mapkep- omnocpenoBaHHas —CeJeKUUs pacTeHuil. I[IpUHIOWIIBI TIE€HOMHOH CENEKIHWH PacTeHUil.
[IpakTideckne mpuMepsl IPUMEHEHHSI METO/IOB MAPKEPHON M TEHOMHOW CENEKIINY PaCTEHHH.

Paznen 9. «I'enernka nonyasinuii». Mcropusi nousaTus «nonysinusa. CoppeMeHHoe
ompeaejieHue nonyasuum. I'eHeTuyeckasi CTPyKTypa NOMyJISIMH.
I'enernyeckast cTpykrypa momyssinud. [laHKMUKTHYECKHME M KJIOHAIBHBIE MOMYJISIUH. 3aKOH
Xapau-Baiinbepra mo pacnpeseneHuto (peHOTUNMHYECKUX TPYI U TEHOTUIIOB B MO, DakTopbl
AUHAMUKU  TIOITYJIALIUH. buoxuMmuyeckue BO3MOXKHOCTH OLICHKNW TCTCPOIrCHHOCTHU  MONYJISIIHUN



(amexTpodopes 6enmkos, cocra PHK u 1.11.).

OBONIOIMOHHBIE  TIporiecchl B monmynsanud.  CTaOMNM3UpYIONIMHA,  JTU3PYNTUBHBIA U
SIMMHUHUPYIONIUH BUJBI €CTECTBEHHOTO O0TOOpa. [10TOK reHOB, MOMYJISIIMOHHBIC BOJIHBI (BOJHBI KU3HH),
npetip TeHOB, WHOPHUIWHT, H30JALUS, WX CHEHU(PUYHOCTH U POJb B JWHAMHUKE TCHHBIX YacTOT.
T'eneTnaeckuii momuMophr3M U TPOOIEMBI SBOJTIOIIHH.

4.3 Jlekuuu/ npakTuyecKue 3aHATUS

OYHASA ®OPMA OBYYEHUA
Ta0Omuma 4a
Conep:xanue JeKUUil/MPaKTUHIECKUX 3aHATHI
1 KOHTPOJIbHbIE MePONIPUSITHSI

. ®Dopmupyembie Bn
Ne Hazpanue Ne u Ha3BaHMe JIEKIUii/ pMUPY A KoJu-Bo
) KOMIICTCHIINH KOHTPOJBHOI'O
n/n | pa3sgeia, TeMbl | NPaKTHYeCKUX 3aHATHI 4acoB
MeponpHUSITHS
1. Pasnen 1. «<BBenenue» 4
Tema 1.
Ienernka xkak | JIekuums Ne 1. Mcropus .
YcrHbIM
HayKa TFE€HETUKU.3aJauu U OIIDOC 2
METO/bl TCHETUKH OIlK-1.1, poc.
14
OIIK-4.2,
IIpakTHueckoe 3aHsTHE
4.3 3amura
Ne 1. OcHoBBI paboTHI
paboTHI. 2
¢ OMOJIOrMYECKUMHU
TectupoBanue
MUKPOCKOIIAMH.
2. Pasnen 2. «llutonornyeckue u MoJieKyJIsipHbIe OCHOBBI 12
HACJIe[ICTBEHHOCTH»
Tema 2. Jlexmmst Ne 2.
Murotnueckn | MutoTrdeck
i 1K v pas3el | Ui UK |
MHUTO3a Yy (a3bl MUTO3a
paCTUTENBHBIX | Y YcrHbii 5
OpraHU3MOB, pacTUTENbH ornpoc.
XPOMOCOMBI U | BIX OIIK-1.1,
nx OpraHNU3MOB, 14
XapaKTEPUCTH | XPOMOCOMBIM MX OIIK-4.2,
Ka. XapaKTepUCTUKA 4.3
[IpakTHueckoe 3aHsTHE
Ne 2. Murtornueckui 3amura
LUK U (a3bl MUTO32 Y paboTHI. 2
PaCTUTENBHBIX TectupoBanue
OpPraHU3MOB.
Tewma 3. . YcTHbI
. Jlexums Ne 3. Meiios. 2
Meiio3. OIpoc.
Muxkpocnopor | [IpakTrdeckoe 3aHsATHE
€He3. Ne 3. OIlK-1.1,1.4 3
ammTa
Muxkporamero | Mukpocnoporeses. OIIK-4.2, Hl
paboTHI.
reHe3 MukporameToreHes. 4.3 2
TectupoBanue.
Maxkpocnopo- | Makpocmopo- u
u MaKpOTraMeTOreHE3.
MakporameTor | OmIogoTBOpPEHNE.




JUTSE U3yUYeHUST QYHKITUH

Ne HaszBanue Ne u HazBanue Jexkuumii/ PopmupyemiIe Bun Koua-Bo
I/m | pa3geja, TeMbl | NPAKTHYeCKUX 3aHATHI HOMICTEHIUIH KOHTPOILHOTO 4acoB
MepOonpUsSITHS
eHe3.
OnonoTBOpEH
ue. PazButue
3apobllia U
SHJIOCIIEpMA.
Tema 4.
Hyxineun-
HOBEIC [IpakTuueckoe 3aHsiTHE
KHCJIOTBIL, HX Ne 4. OIK-1.1.1.4 3amura
CTPOCHHE U HyxnenHoBbie OHI.<-’4 2 paboTHL. 5
¢byukuu. Oc- KHCJIOTEI, 43 - TectupoBaHwue.
HOBHEBIE UXCTPOCHUE U
3TaIbl GbyHKIHIH.
OnocuHTe3a
Ocnka.
Tema 5.
T'enetnuecku Jlexmus Ne 4, VYcTHBIN
i Ko7, ['eHeTnyeckuit KoI. 83?:}1;’14 OTIpoC. 5
Perynsauus Perymnsauus sxenpeccun 4é TectupoBanue.
AKCIPECCUU I'CHOB.
TCHOB.
3. Paznen 3. « CTpYKTYpHO-(PYHKIIMOHAJIbHAS OPraHU3aLMsl T€HOMA 8
pacTeHuii M aHAJIU3 (PYHKIUH reHa
Tema 6. Jlexmus Ne 5.
CrpykTypHO- CrpykTypHO-
GbyHKIIMOHAT (GyHKIMOHAIbHAS
bHas OpraHu3aIMIreHoMa. YcTHBIN
OpraHu3aIys I'eHOM XJIOPOIUIACTOB M OIIpoc. 2
FeHOMa. MUTOXOHJPHUU. OIlK-1.1,1.4
MoOuibHbIE OIIK-4.2,
FEHETUYECKHUE HIIEMEHTHI 4.3
pacTeHuM.
IIpakTHueckoe 3ammra
3ansaTHe Ne 5. paGoTHL. ’
MHuUTOXOHApUATBHBIN TectupoBanue.
T€HOM
Jlexius 6.
TpaHCIIO30HHBIN .
MyTareHe3 pacTeHHIA. YCTHBIA
MyTalOHHBIN aHaIu3 OHPpOC. 2
JUIIU3YYeHHsT QYHKIIH OINlK-1.1,1.4
FCHOB OIIK-4.2,
[MpakTrdeckoe 4.3 3ammTa
3ansTHe Ne 6. paboThI. 2
MyTalMOHHBIN aHATN3 TectupoBanue.




Ne Ha3Banme Ne 1 HazBaHMe JeKuMii/ Popmupyembie B Koa-Bo
/Il | pa3aesia, TeMbl | NPAKTHYECKUX 3aHATHI KOMITETEHIIH KOHTPOJLHOTo 4acoB
MepOnpHsSITHSI
ICHOB
4, Pasznea 4. «CucteMbl pa3MHOKeHHsI PACTEHUI UUX I'eHeTHYeCKUi 8
KOHTPOJIb)
Tema 7. Jlexrmst No 7.
PasmuHoxkenue | JKusHeHHbIE LUKIEI
pacTeHuil u pacTeHHi.
TCHETUYECKUN | [enerndeckue 3hpexTol
KOHTPOJIb [PU BEr€TATUBHOM U YcrHbI 5
T'CHOB. IIOJIOBOM pPa3MHOXXE€HUH, OIIpOC.
npu
CaMOOTIBUICHUH U
II K THOM
OleTJP;Z,HI())eT(;Op(;HI/H/I. OINK-1.1,1.4
OIIK-4.2,
[IpakTuyeckoe 43
3ansaTHe Ne 7.
I'enetnueckue
a¢ ekt mpu 3ammra
BETCTATHBHOM H paGOTBL. 2
TOIOBOM TectupoBanue.
Pa3MHOKCHHUH, TPH
CaMOOIIBIVICHUHN U
MEPEKPECTHOM
OILIOTIOTBOPEHHH.
Jlexuus 8.
I[By]I-LIOMHOCTb. 3auura 2
A LTOMIKCHC. OIlK-1.1,1.4 paboTHI.
OIIK-4.2,
[TpakTrueckoe 3aHsATHE 4.3 3amra
paboTHI. 2
Ne 8.Ctpoenue nperka
TectupoBanue.
5. Pasznen 5. «I'eHeTHYECKHE METOABI CEJIEKITNT» 8
Tema 8. Jlexmmsa Ne 9.
I'enetnueckue [Momummonaus.
METOIBI I'ereposuc. N f——
CceneKIuu AHeymiouus. OIlK-1.1,14 OIIDOC 2
IMuTonna3sMaruyeckas OIIK-4.2, poc.
MY>KCKasl CTEpUIIBHOCTD 4.3
pactenuit (LIMC)
[IpakTHueckoe 3aHsTHE 3ammra 2
Ne9.Pemenue 3anau. paboTHI.
Jlexmus 10.
CroHTaHHBIH
WNnnynupoBaHHbIN YcrHbI )
MyTareHes OllK-11,14 oTpoc.
y pacrenwii. I eHHas OIIK-4.2,
UHXEHEPHUs 4.3
[IpakTnueckoe
3a§){HTI/Ie Ne 10. 3amura 2
Hcnosp3zoBanue paboTEL.




TEXHOJIOTUH B

4.3

. ®dopmupyembie Bn
Ne HaszBanue Ne » HazBanue Jexkiui/ PMUpPY a Koa-Bo
. KOMIIETEeHIHH KOHTPOJIHLHOTO
n/m | pasgeia, TeMbl | MPAKTHYECKUX 3aHATHI JacoB
MepOonpUsSITHS
WHYLIUPOBAHHOTO TectupoBanue.
MyTareHes3a
6. Pa3nen 6. «I'eHeTHKAa HMMYHUTETA PacTeHHII» 10
Tema 9. Jlexmus Ne 11. TTonstue
HUMMYHHUTET TESHUM. .
T'eneruxa YHHUTETA pacTe VY CTHBIN
MMMYHHTETa OcCHOBHEIE THIIBI OHDOC 2
UMMYHHUTETApaCTEHU poc.
OIlIK-1.1,1.4
OIIK-4.2,
[IpakTrueckoe 3aHATHE 43
Ne 11. : 3amuTa
NmmyHHBIE pacTeHus paboThL. 2
co TectupoBanue.
CpeaHEel CTENEeHbIO
MMMYHUTETA.
Jlexmmsa Ne 12.
MonekynspHo-
reHETHYECKUE N ——
MEXaHU3MBI 2
ompoc.
HeCTeTI(IIECKOro
BPOXKICHHOTO
MMMYHUTETA PACTEHUM.
Jlextmst Ne 13.
MounekynspHo- ggﬁ_i%’ 14
TE€HETUYECKUE 4 ’3 VY CTHEI
MEXaHHU3MBI . onpoc 2
CIIE(PUIECKOTO )
BPOJKIEHHOTO
VMMYHUTETA PACTEHUN.
IIpakTrueckoe
3ammuTa
3angTue Ne 12,
paboTHI. 2
I'emeTnueckue
TectupoBanue.
KapThl.
7. Pa3znen 7. «I'eHeTHKA OHTOreHe3a pacTeHUIN» 4
Tema 10. Jlextmst Ne 14, O6mme
FCHCTI/IKa MIPUHLOUIILI PETYIIAINNA
- Pa3BUTHS PACTECHHH. YcTHbII 5
I'eHeTHYECKHE OCHOBBI OIpoc.
OHTOTCHE3 peryJIsiuu pa3BUTHUA
= I[1K-1.1,1.4
pacTeHui pacTeHHit O ,
OIIK-4.2,
IIpakTHueckoe 43
3ansaTue Ne 13. ' 3ammTa
MonaudukanronHas u paGOTHL. 2
TeHOTHITHYECKast TectupoBanue
N3MEHUYNBOCTH
8. Paspnen 8 — «I'eHeTHYeCKHE TEXHOJIOTHH B PELICHUH 32/1a4 CeJICKIUH U 12
CEMEHOBO/ICTBA)
Tema 11. Jlexkmus Ne 15. OIlK-1.1,1.4 .
I'eHeTueckue I'enermueckas OHK_42’ YCTHBIH 2
WHXXEHEPUSI PACTCHUM. omnpoc.




Ne Ha3Banme Ne 1 HazBaHMe JeKuMii/ Popmupyembie Bux Koxa-Bo
. | KOMIETEHUHH | KOHTPOJILHOIO
n/n pasaeiia, TEMbI NPAKTUYCCKUX 3aHATHHA qacoB
MeponpHUATHSA
peleHnmn [IpakTueckoe 3aHsTHE
3ajau No 14. Metoibt 3amura
CEJIEKIIUH U KOHCTPYHUPOBAHHA paboThL. 2
CEMEHOBOJICTB pexomOunanTHbix JIHK TectupoBanue.
a In vitro
Jlexkimus ~ Ne  16.
I'enomuoe V CTHEIH 5
pe):[aKTI/IIjOBaHI/IG OHpOC.
pacTCHUM. OIlK-1.1,14
[IpakTueckoe 3aHATHE OIlK-4.2,
Ne 15. 'enetuuecku 4.3 3amura
MOIU(UIIMPOBAHHBIC paboThbI. 2
MUKPOOPTaHU3MbI M UX TectupoBanue.
HCIIOJIb30BaHNE
Jlexumst Ne 17. 5
MauekyspHo- YCTHBIH 2
TeHETUYCCKHE MapKephl OIIpOC.
[IpakTnueckoe 3anstue | OINK-1.1,1.4
Ne 16. [Momyuenue OIIK-4.2,
TPAHCTCHHBIX 4.3 3ammuTa
pacTeHui, yCTOMYUBBIX paboThI. 2
HeOIaronpusITHBIM TectupoBaHwue.
(dakTOopaM BHEITHEH
Cpebl
9. Pa3znen 9 — «I'eHeTuka momyJasiuii» 6
Tema 12. Jlexrms Ne 18.
COBpeMeHHOG COBpeMeHHoe
OMIPEICIICHNE onpeaeneHue
MOIYJIAIMH. MONYJISALNUH. 3aKOH YcTHBIN 2
Tenernieckas | Xapnu-BaiinGepra — ompoc.
CTPYKTypa OCHOBHOI 3aKOH
R MONYJIILIMOHHON
TeHETHKH.
IIpaktnueckoe 3amstue | OTIK-1.1,1.4
Ne 17. OIlK-4.2,
3akon  Xapau- 4.3 3amura
Baitn6epra paboTHI. 2
OCHOBHOM 3aKOH TectupoBanue.
MOMYJISIIIMOHHOM
TeHETUKH.
IIpakTHueckoe 3aHsATHE
Ne 18.
[IpoGnema coxpaHeHUs 3amura 5
OropazHO0Opa3usl. paboTHL.
Pemenue
3ajad.

3A0YHASA ®OPMA OBYYEHUSA

Tabmnuria 46




Coaep:xaHue JIeKIMH/MPAKTHYECKUX 3aHATHI

U KOHTPOJIbHBIC MCPOIIPHUATHUHA
®opmupyem Bux
Ne Hazpanue Ne u Ha3BaHMe JIEKIUIA/ ble KoJu-Bo
. KOHTPOJILHOTO
n/n | pasjaeia, TeMbl NPAKTHYEeCKUX 3aHATHI KOMIIeTeHIH 1 4acoB
" MeponpUSITUHS
1. Pasznea 2. «lluTosiornyeckue U MOJIEKYJISIPHbIEOCHOBBI 12
HAaCJIeJACTBEHHOCTH)
Tewma 2.
MuToTH4eCKHI
UMK 1 hazpl [IpakTryeckoe 3aHsaTHE No
MUTO3a Y ) OIIK-
' . 11,14 3amura padoThL.
PACTUTCIBHBIX | MyroTHyeckuil UK U OIK-4.2 Tm p 3
OpPraHu3MOB, (baSBI MHTO32 y 4 3 ) CCTUPOBAHUC.
XPOMOCOMBI 1 PaCTUTENBHBIX OPraHU3MOB. '
170.
XapaKTEePUCTUKA
Tema 3. Meiios. Jlexuus Ne 3. Meiios. VeTHIi onpoc. 4
Mukpocnoporene Jexims Ne 4. OIIK- 2
3. I'eneTnueckuii Kox. 1114 "
MukporamerorexH OIIK-4.2 YcTHBIH ompoc.
Peryisanus skcripeccun o
e3 4.3
Makpocnopo- u TCHOB.
maxkporamerorene | 1IpaKTiieckoe sansTue Ne 3. 3
3. MuxkpocnoporeHes.
Onnogorsopenue. | MUKporameToreHes.
3amuTa paboThl.
Pa3Butue Makpocnopo- u
TectupoBanue.
3apojiplina v MaKpOraMeETOreHeE3.
SHAocCIepMma. O1m1010TBOpPEHUE.
OYHASA U 3A0YHAS ®OPMbI OBYYEHUSA
Tabnuma 5
IlepeyeHb BONPOCOB 1JIS1 CAMOCTOSITEIbHOI0 M3YYeHH S TUCHMIIHHBI
Ne Ha3Banue pa3nena, Ilepeuenb paccMaTpuBaeMbIX BOIIPOCOB ISl
n/n TEeMBbI CaAaMOCTOSITEIbHOTOM3YyYCHUS

Pa3zgen 1. «BBenenue»

1.
c

Tema 1. OcHOBBI paboTHI
OMOJIOTHYECKUMHU
MHUKPOCKOITaMHU

OcHOBHBIE STanbl Pa3BUTHSI TEHETUKU. POIb OTeueCTBEHHBIX
YVUEHBIX B pa3BUTHM reHeTuku u cenekiuu (H. V. Bapumos,
A. C. Cepeobposckuii, H.K. Komnsios, F0.A. ®unumuenko,
C.C. YerBepukoB u ap.). 3HaUCHUE T€HETUKH JIJISl PEIICHUS
3aa4 CeNeKIHH, METUIMHBI, OMOTEXHOJOTHH, 3KOJOTHH.

Kpynneiiime oTeuecTBEHHBIE — CENEKIIMOHEPHI u
opranuzaropel  cenekuuu: M.B. Muuypun, C.H1. XKerainos,
H.M. Baswios, IIL.WU. Jlucuusia, B.E. Ilucapes, B.C.

ITyctoBoiitr, ILII. Jlykesuenko, A.Il. Ilaxypaun u ap.
OcCHOBHBIE TOCTHKEHUS CEIEKUUU pacTeHuid. Opranusanus
CETU CEJEKIIMOHHO-TEHETUYECKUX YupexkIeHu B Poccum
(OIIK-1.1; OI1K-4.2.)

« Paznen 2. «IluTtosiornyeckue U MoJIeKYJISIPHbIe 0CHOBbI HACJIEACTBEHHOCTID))




Tema 2. Mutotuye-
CKUH LUK U (a3bl
MHUTO3a Y paCTUTEIIb-
HBIX OPTaHU3MOB,
XPOMOCOMBI U UX Xa-
paKTepHUCTHKA.

Knerounsnii muki: uatepdaza u Muto3. MaTepkunes u
unTepBansl G1, S, G2. llpecunreTnyeckuii, CHHTETUYECKU
M MOCTCUHTCTUYCCKHA Mepruobl. MUTO3 — TIIaBHBIN CIIOCO0
nenenus kietku. Pa3pl MUTO3a: Mpodasza, MeTadasa,
aHadaza u Tenodaza. V3MeHeHUsI B CTPYKType XpOMOCOM
(cTreneHb ynmakoBkH). Pacmpenenenue TIOYepHUX MOJIEKYJI
HK npu nenenun kietku. OcoOOEHHOCTH BOCIIPOU3-

Tema 3. Meiio3. Muk-
pocrioporene3. Muk-
poraMeToreHes
Makpocnopo- 1 Mak-
poramerorenes. Ormio-
notBopeHue. Pazsutue
3apojpblla U
SHAOCHEPMA.

Tema 4. HykiienHOBBIE
KHCJIOTBI,UX CTPOCHUE U
¢dbyakuu. OCHOBHBIE

Tema 5. 'eneTnueckuit
koa. Perynsnms
SKCIPECCUU I'€HOB.

Tarnel OMOCUHTE3A OeKa.

BEJACHUS U PaCHpECICHUS [IUTOIIa3MaTUYECKUX
OpraHoOMIOB B IIpoLiecCe JeNeHUs KIeTKU. J{pyrue Buabl
IeJIeHUs KJIETKU. AMHUTO3 — MPSIMOE JICJICHUE KJIETKU U €T0
MOCTAEACTBUS. DHIOMHUTO3 U €r0 YaCTHBIN Ciydan —
MOJUTEHUS. | MTAHTCKHE XPOMOCOMBI.

Meiio3 — crmoco® yMEHBIIEHUS YUCIIa XPOMOCOM B ITOJIOBBIX
KJIeT- KaxX. J[Ba mociieqoBaTeNbHBIX JIEJICHUS KIETKU MpHU
Meio3e: pellyk- IMOHHOE U 3KBanmoHHoe. da3bl jeneHuid.
JlmurenpHOCTH TIpoassl | MEHOTHYECKOTO JeNIeHUs KIICTKH.
Konbrorauusi TroOMOJOTMYHBIX XPOMOCOM B JIMAKUHE3E
Meio3a. bHOJIOrMYecKoe 3HAaYeHHWE OATOro  MEPHOJA.
PacxoxieHre TOMOJIOTUYHBIX W HETOMOJOTHMYHBIX XpO-
MocoM B Mmeio3e. [IpuHIunuansHoe pazinuve MOBEIACHUS
XpOMOCOM B MeHo3e M muTo3e. ['eHeTndeckoe 3Ha4YCHUE
Mero3a. CMeHa TMOJOBOr0 M OECIIOJIOr0 IOKOJCHUM.
Myckue 1 KEHCKHE TeHepa- TUBHbIE opranbl. [lnonaHocTs
rameT, 3apoJbliia, HAoCIepMa ['ameToreHe3 y >KMBOTHBIX.
OBorenes u cnepmaroreses. [Ipo1omKuTeIbHOCTh MEPUOIOB

u MIPUHIUTIAATIEHBIE paznuyus B pe3yJibraTax
MEHOTHYECKOTO JEJIEHUS KJIETOK TIpU OBOTE€HE3e U
criepmatorenese. HeperymsipHble THIIBI  Pa3MHOXKEHUSI.
[TapTeHorenes (comaTuyeckuit u TrE€HEPATUBHBIN

(armmomuKcuc)), CeBIOraMusi, THHOTEHE3, aHJIpore-
He3 (OI1K-1.1; 1.4; OIIK-4.2; 4.3).

Pa3nen 3. «CTPyKTYpHO-(PYHKIMOHAIBLHASI OPTaHU3ANMS TEHOMA PREHAIN aHAJIN3
(yHKIUMI reHa»

3.

Tema 6. CtpykrypHO-
(yHKIIMOHATBHAS
OpraHu3aIms

reHoMa.

/ToxazarenbcTBa FTEHETUYECKON POJIM HYKIEUHOBBIX KUCIOT
(CtpykTypHO-QyHKIMOHAIBHAS OPTraHU3AIMS TEHOMA OJIHO- U
IIBYTOJIBHBIX PaCTEHUH HA MPUMEPE MOJIENBHBIX PACTUTENBHBIX
o6nextoB (Oriza sativa, Brachypodium distachyon, Arabidopsis
thaliana, Lotus japonicus). ITpeacraBieHne 0 TOMOJOTHA H
FOMEO0JIOTMY TEHOMOB PACTEHUH, CHHTEHNS WKOJIMHEAPHOCTh
reHOMOB. [[pMHIIAITBI CPaBHUTEIBHOIO KAPTUPOBAHHS.
BHYTpHBHI0BOH MOIMMOP(HU3M T€HOMOB PACTEHUH, METOBI
aHannza. Monexyssapusie JJHK-mapkeps! 1 UX poib B TEHETHYECKHUX
MCCIIEIOBAHMAX U celeKIMH. OCHOBHBIE KJIACCHI MOJIEKYJISIPHBIX
MapKepoB. [ €HOM XJIOpOMIIacTOB U MUTOXOHIPHIA.

OcoOEHHOCTH OpraHU3aIliN XJIOPOIIACTHOTO TEHOMA, KOJIBIICBhIC
monexyisl JJHK. BapuabensHoCTh pasmMepa reHoMa XJI0pOoIIacToB U
ee Mpu4MHbL. B3anmozelicTBre si1epHOr0 U XJIOPOIUIACTHOTO
F€HOMOB. S1iepHbIe TeHBI KaK PEeTyIsSTOPBI AIKCIIPECCUT
XJIOPOTUTACTHBIX Te€HOB. J{0Ka3zaTenbcTBa IHI0CUMOMOTHIECKOTO
mporcxoxaeHus miacTu. OcoOeHHOCTH opraHu3auuu MT-reHoMma,
KOHCEPBATUBHOCTh MT-T€HOB U BBICOKAs

BapraOeTbHOCTD B MOPSIIKE X PACTIONOKeHUs. B3anmoneiicTere
SIIEPHOTO, XJIOPOIUIACTHOI'O M MUTOXOHIPHAJILHOTO TEHOMOB.

(OINK-1.1; 1.4; OIIK-4.2; 4.3).

Pa3nen 4. « CucreMbl pa3MHOKEHUSI PACTEHUI MUX FeHeTHYEeCKH KOHTPOJIb)




Tema 7.

Pa3zmHO)xeHue pacTeHnit
UT'€HETUYCCKHUI
KOHTPOJIb T€HOB.

bronormueckast ¥ reHeTHYECKasi XapaKTePUCTHKA MOJICITbHBIX
00BEKTOB

[CHETHKH Pa3BUTHUS pacTeHH. L[BeTOK Kak mepcreKTUBHAS
reHeTHYEeCKasi MOJIeNIb B TeHETHKE pa3BUTHs. CTpoeHHEe [IBETKA U
PacIIONIOKECHUE B HEM OPTaHOB. [ €HBI, ONPE/ICIISIONINE PA3BUTHE
[BETKOBBIX MeprcTeM. OCOOCHHOCTH MPOSIBICHHSI MyTalMii TEHOB
(hopanbHOi HHIYKIMHU. [ eHeTHYEeCK i KOHTPOJIb PA3BUTHS
OpTaHoOB I[BETKA. | OMEO3HCHBIE T€HBI Y PACTEHUI, UX POJIb MPH
(hopmrpoBaHuK Yalreuky 1BETKA.

[TposiBieHUs] MyTalMii T€HOB, OMNPEACIAIONINX Pa3BUTHE OPTaHOB
LIBETKA.

OcHoBHBIC TOT0XKeHUT Moaenn ABC pa3BuTHS IIBETKA.
/loxazaTenscTBa Moaenu ABC myTem u3ydeHust MOP(OIOTHH
OJIMHOYHBIX, TBOWHBIX U TPOHHBIX MyTaHTOB. JlokazaTenbCcTBa
Monenin ABC myTeM uccie[oBaHus TPAaHCTEHHBIX PACTCHUH.
OcHoBHbIe nonokenns ABCDE-moaenu pa3BuTHs LBETKA.
ModnekynsapHble MeXaHU3Mbl pa3BUTHs 1BeTKa. ['eHsl c MADS-
0OKCOM ¥ UX (PYHKIIMS. AKTHBAIMS U PETYJISAIMsI TCHOB,
KOHTPOJIMPYIONIMX THI OPTaHOB [[BETKA. [ €HbI OCPETHUKHU U

kanactpansusie rensl. (OI1K-1.1; 1.4; OTIK-4.2; 4.3).

Paznen 5. « 'eHeTHYECKHE MET

O0AbI CCJICKIIUH >

5.

Tema 8.
I'eneTnueckne MeTOAEI
CENEKIINHU

Ortnanennas Tubpumu3aiyst. [lyTu mpeogoaeHus OTaaIeHHOM
rubpuansanuu. Kak nepenatoTes Mpu3Haku Py MEXBUIO0BOM
rubpumusanun. ['eHHas nrKeHeprst. MeToIbl ToTydeHns
TpaHCTeHHBIX pacTeHuii. Xpomocomuas umkenepus. (OITK-1.1;

1.4; OTTK-4.2; 4.3).

Paznen 6. «I'eHeTHKa HMMYHHUTETA pacTeHHID»

6.

Tema 9. 'enernka
UMMYHHUTETA

BeprukanbHass ¥ TOpPU30HTAIbHAs YCTOMYMBOCTb. | '€HETHKA
YCTOMUYUBOCTU U POJIb KOMIOHEHTOB I'€HETUUYECKOW U CPEelOBOM
BapUAaHC B MPOSBICHUM TOPU3OHTAIBHOW U BEPTHKAJIbHOMN
YCTOMUUBOCTU. DEHOTUNMNYECKOE NPOSIBICHUE TOPU30HTATBHOU U
BEPTUKAIBHOW  yCTOMYMBOCTH. [’ €HETMKAa  BUPYJIEHTHOCTH
¢uronaroreHHbIX TpUOOB. BHPYNEHTHOCTH M arpeccHBHOCTb.
I'enetnka B3auMOOTHOWICHHH. Teopust «reH Ha TeH» Kak
BBIpaKEHHE MEXXOpraHU3MEHHOM TCHETHKH. Pacsr
¢uTONIaTOTEHHBIX TPUOOB W METOABl WX U EepeHITHAIIH.
OMIUpuYecKue M TeHeThdeckue Iukajibl. HomeHkmarypa pac.
[NomynsiMoOHHBIE METOBI U3YUYEHHUs] BapHaluy (UTONATOT€HHBIX
rpuboB u OaxTepuil. BplcokoMonekysipHble aHTHOMOTHKH.
AHTUMHUKpOOHBIE menTuabl. WHruOuTopsl BupycoB. PR-Oenxwu.
Wuruburtopsl (GpepMeHTOB. | MMKONPOTEHHBI KIETOYHOW CTEHKH,
Ooratele  OKCHIPOJMHOM. MMyHOMOZYJNATOpPBl MapasvTOB:
cympeccopsl.  DepMeHTHl  JlenonuMepasbl.  BHUBOTOKCHHBI
®urtoropmonsl.  Wmnenmnel.  [latotokcunsl.  depMeEHTHI,
JeTpagupyroLme (uTOANIEKCUHBI u (UTOAHTULUIINHBIL.
NMMyHOMOIYATOPBl Tapa3uTOB: 3IUCUTOPBI. MHAykTOpHas
CyNpEeCcCOpHasl  TUIOTE3bl  B3aMMOACHCTBHN  NapasuToOB ¢
xo3seBamu. Hecnenmduueckne smucutopsl. [lonmcaxapupst.
benkn ©W  IVIMKONPOTEHHBI. OHJIOTEHHBIE  DIUCHUTOPBI
(omurocaxapunsl). CrneuupuUecKUe 3IUCUTOPBL.  DIHUCUTOPHI
BUPYCOB.  DJHMCUTOpBl  OakTepwil.  DIUCUTOPBHI  I'puOOB.
BupysieHTHOCTD ¥ IPUCHIOCOOJIEHHOCTD; LIeHa BHPYJICHTHOCTH U
€e IOMYyJALMOHHBIE OLEHKH. ['eHbl yCTOWUMBOCTH W HX
npoAyKTel. MccrnenoBaHusi MeToJlaMU KIIACCHUUECKOM T€HETHKH.
Hccnenosanus METOJIaMHU MOJIEKYJIIpHOU TE€HETHKH.




Mertoanueckue moaxoxapl. R-Oenku, uX CTpykTypa, (yHKUUU
OTHENBHBIX JOMEHOB; Kiaccupukanus. CTopokeBass MOJENb
B3aUMOJEHUCTBUM  TI'CHONPOAYKTOB  IapasuTa U  XO3sMHA.
Tpancaykuus  curHaia.  OCHOBHBIE  IIYTH  CHTHAJBHOM
tpancaykiun ['enernka curnammara. (OITK-1.1; 1.4; OIIK-
4.2; 4.3).

Pa3zgen 7. « 'eHeTHKA OHTOreH

€3a pacTeHuil »

Ne
n/n

HazBanmue pazneia,
TeMBbI

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB /IS
CaMOCTOATEIbHOTOU3yYeHH S

7. [Tema 10. T'enetuka u

OHTOI'€HE3 PaCTEHUU

[uddepenumanbias ak THBHOCTb TeHOB. TpaHCKpHUILIuSI.
[Tponieccunr PHK. Tpaucmsus. [loctTpancusiurontas

momudukanms. (OITK-1.1; 1.4; OITK-4.2; 4.3).

Pa3nen 8. « 'eHeTHYecKkHe TEXHOJIOTHH B PellleHNH 33124 CeJIEKIIMH U CEMEHOBOICTBA »

8.

Tema 11. I'eHeTnueckue
TEXHOJIOTHH B PEIICHUHN
3aJ1a4 CEJICKIUU U
CEMEHOBOCTBA

Yro o3Hauaer ormaneHHas rubpuansanus. Kakue cenekuuoHHbIE
Bajauu MOXKHO PELIMTh C OMOIIbIO OTAAJIEHHON rudpuauzanuu. B
KaKMX CiIy4asgx MeToJ] OTJajJeHHOW THOpHIu3alui  HMeeT
MpenMyIlecTBa Mepen IpyruMH Meronamu cenekuuu. Kro w3
CEJICKIIMOHEPOB BHEC OOJNBIIONW BKIaA B pa3pabOTKy METOIOB
oTHaneHHOW rudpuan3anuu. Kakwe TpyTHOCTH BCTpEYaloTCs Ha
MyTH UCTIOJIb30BAHNA OTIAJICHHON THOpUAN3AIIMY U KAKOBBI ITyTH UX
npeononeHus. Kak mepenaroTcss NpU3HAKW NPU  MEXBHIOBOH
ruOpuau3annu. YTo O3HAa4aeT TeHHAas MHXeHepus. MeToasl
MOJTy4eHUs] TPAaHCTeHHBIX pacTeHuil. KakoBa poib XpOMOCOMHOM
MH)KEHEpUM M Ha 4YeM OHa OcHoBaHa. Kakyio ponb wurpaer
OTIaJCHHAs! THOPUAN3aLKS B 3aIUTE PACTCHUI OT IATOT€HOB.

(OIIK-1.1; 1.4; OIIK-4.2; 4.3).

Paznen 9. «I'eHeTHKA MOMYJISAIUA»

9.

Tema 12. CoBpemeH- HOE
orpeeeHue no-
MyJsun. I'enetnue- ckasg
CTPYKTYypa MOy~ JISLHUH.

['enetndeckast cTpykTypa nomynsiuu. [[aHkMuKTHYECKUE U
KJIO- HalbHBIE momynsiuuu. 3akoH Xapau-BaitnOepra mo
pactpeneneHn0 (GEHOTUITUYECKUX TPYHI U TEHOTUIIOB B
MOMYJISALINH. @akTopsl M-  HAMHUKUA  TOMYJIALMH.
broxuMuyeckre BO3MOXKHOCTH OILIEHKH TeTe- POTEHHOCTH
nonynsuuu (anekrpogpopes 6enkos, cocraB PHK u t1.1m.).

OBOJIIOLMOHHbBIE MIPOLIECCHI B MO YJISLIAH.
Crabunu3upyomui, JU3pYNTUBHBI M 3IMMUHUPYIOIIUI
BUJIbI €CTECTBEHHOT'O otbopa. ITorok TEHOB,

MOMYJSIIIMOHHBIE BOJHBI (BOJHBI KU3HHU), JApeiid TeHOB,
WHOPHUIMHT, U30JIALHS, UX CINEeNU(PUIHOCTh U POJb B JUHA
MHUKE TEHHBIX 4YacToT. [ eHeTHdeckuil mOIUMOpPPU3M U

npo6emsl 3Bosmorun (OITK-1.1; 1.4; OIIK-4.2; 4.3).

5. O6pa3oBare/ibHbIE TEXHOJIOTUH
Tabmauma 6

IIpyMeHeHne aKTUBHBIX M MHTEPAKTHBHBIX 00pPa30BaTe/IbHbIXTEXHOJIOT Uil

HaumeHoBaHHe HCII0JIB3yeMBbIX

Ne AKTHMBHBIX U HHTEPAKTHUBHBIX

Tema u ¢popma 3aHATHUSA

n/m o0pa3so-

BaTeJIbHBIX TEXHOJIOTHH ((hopM
00yueHus)
1. | Murotnueckuii UK U a3l MUTO3a Y I13 | Keiic-rexHomorus.
PacTUTEIBHBIX OPTaHNU3MOB.




6.1.

Mukpocnoporenes. Mukporamerore- I13 | Keiic-TexHosorus.
He3. Makpocnopo- 1 MaKkporaMmerore-
He3. Omiog0TBOpEHNE.

3. I'enernueckuit koa. Peryisiius JI | Jlekuus c 3€MEHTaMU IUCKYCCHUH.
9KCIIPECCUU T'E€HOB.
4, [IneiioTponHOE AEHCTBUE reHA. JI | Jlekius ¢ 371€eMEHTaMu IUCKYCCHH.
5. | B3auMonelicTBuE HEeaICIbHBIX TEHOB. I13 | [TpakTHueckoe 3aHsATHE C
[1neiioTponHOE NEHCTBUE TeHAa. paz00pOM KOHKPETHBIX CUTYaITUH.
6. | CoBpeMeHHOE OmpeIeNieHNe MOIyJIsi- JI | Jlexuusi ¢ 3JIeMEHTaMU IUCKYCCHUU.
nuu. 3akoH Xapau-BaitHOepra —
OCHOBHOM 3aKOH IOIYJISILITUOHHOU
TeHETHUKH.
7. | 3akon Xapau-Baitn6epra — ocHOBHOMI I13 TexHosorus — «Kpyriblii crom»

3aKOH HOHYHHHHOHHOﬁ T'CHCTHUKU.

How

© oo~

11.
12.

13.

14.

15.

16.
17.

18.
19.

6. Texkymuii KOHTPOJIb YCIIeBAEMOCTH 1 IPOMEKYTOYHAS aTTeCTALUS 110

HTOraM OCBOCHUSA JUCIHUIIJIMHBI

TunoBble KOHTPOJILHBIE 32JaHUS UJIM MHbIE MATEPHAJIbI,

He00X0AUMBbIe/JIsl OCHKH 3HAHUI, YMEHM M HABBIKOB U (WJIH) ONBITA

AesiTeJIbHOCTH
CtpykTypHO-(hYHKIIMOHATIFHAS OPTaHU3alMs T€HOMA OJTHO- U ABYIOJbHBIX PACTEHUH Ha
pUMepe MOJIENIbHBIX pacTUTENbHBIX 00bekTOB (Oriza sativa, Brachypodium distachyon,
Arabidopsis thaliana, Lotus japonicus).
[IpeacraBnenue 0 rTOMOJIOTUU U TOMEOJIOTUY T€HOMOB PACTEHUIN, CHHTEHUS U
KOJIMHEAPHOCTh T€HOMOB.
[IpuHIUITBI CPaBHUTEIBHOTO KAPTUPOBAHUS.
BHyTpuBH10BOI TOIIMMOP(])HU3M T€HOMOB PACTEHUN, METOIbI aHAIIM3A.
Monexkynsapubie JJHK-mapkepsl v X poib B TEHETHUECKUX MCCIIEJOBAHUSAX U CEJICKIUU.
OCHOBHBIE KJIaCChl MOJIEKYJISIPHBIX MapKEPOB.
Oco6eHHOCTH OpraHU3aIuy XJIOPOILJIACTHOTO TeHOMA, KoJbIieBbie MoJiekyisl JJHK.
BapuabenpHoCTh pa3mepa reHoMa XJIOPOTIIACTOB U €€ MPUYNHBI.
BzaumopeiicTBre SA€pHOTO U XJIOPOIJIACTHOTO T€HOMOB.
SnepHble TeHBI KaK PEryIsTOPhI SKCIIPECCHH XJTIOPOTUTACTHBIX TEHOB.
JlokazaTenbcTBa 9HIO0CUMONOTHYECKOTO TTPOUCXOXKICHHUS TTACTH]I.

. OcobeHHOCTH opraHu3anvun MT-FGHOMa, KOHCCPBATUBHOCTb MT-I'CHOB 1 BBICOKAs

BapHa0eIbHOCTh B MOPSAJKE UX PACTIOIOKEHHUS.

BsaumMozeicTBue A€pHOro, XJI0pOILUIACTHOIO U MUTOXOHIPUAIIBHOTO T€HOMOB.
KoHTponmpyromuye 351eMEeHTBl pACTEHUI U HCTOPUS UX OTKpBITHS, 0T b. MakKnuHTOK 110
HAaCTOSIIIETO BPEMEHU.

BrausiHue MOOMIIBHBIX 3JIEMEHTOB Ha M3MEHEHHE TeHOMHOM CTPYKTYpBI paCTeHUN U
AKTUBHOCTH I'€HOB.

TpaHCIIO30HBI KaK T€HETUUECKUI MHCTPYMEHT ISl MCCIIe10BaHusl (DYHKIIUU T€Ha U
Oenka.

Hcrnonb30BaHKuEe TPAHCIIO30HOB JJIsl HAIIPABJICHHOI'O MyTareHe3a U MHAKTUBALIUY I'eHa.
KitoHMpoBaHME T€HOB ¢ TOMOIIBIO «BBITATUBAHMS 32 TPAHCIIO30H).

Brigenenue reHoB, MApKUPOBAHHBIX MHCEPLIUEH.

[Tpenmy1iecTBa 1 HEAOCTATKU MHCEPLUUOHHBIX, DM C-HHIyIIUPOBaHHBIX U ACIECLUOHHBIX
MYTaHTOB JIJIS pelIeHus 3a/1a4 (PyHKIIMOHAIBHOW T€HOMHKH.

CooTHolIeHNE TT0I0BOr0 U 0ECIO0JI0r0 pa3MHOKEHHSL.

CamoonbUIEHHE U NTEPEKPECTHOE OIIOA0TBOpEHUE. [1010BBIE CHCTEMBI paCTEHUM.




20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.

42.

43.
44,

45.

I'epmadpoauTHBIC BUABI C IEPEKPECTHBIM OMBUICHUEM U T€HETUYECKON CUCTEMOM
HECOBMECTHUMOCTH.

HecoBmectumocTs, rerepomopduas u romomopdHast. OCHOBHBIEC TPUHIIHIIBI
(GYHKIIMOHUPOBAHUS TaMeTOPUTHON U CTIOPOPUTHOM cucTeM roMoOMOphHOK
HECOBMECTHUMOCTH.

['eHbl, KOHTPOJIUPYIOIINE CUHTE3 PACIIO3HAIONINX CYOCTaHIIMI B MbLIbIE U TKAHU
MECTHKA.

MHOXeCcTBEHHbBIE aJUIeIH TeHOB HECOBMECTUMOCTH M UX TarljIOTHUIIHI.

TpancreHHast MOJIENIb TOTYYCHHUS CAMOHECOBMECTUMOCTH Y IPUPOAHOTO CAMOOBLITHTEIIS
A. thaliana, 3Ha4YeHHEe JAHHOTO YKCIIEPUMEHTA JJISl CO3/IaHUS CAMOOTBLISIOIIUXCSI
TPaHCTEHHBIX PACTECHUI.

Buonornyeckoe 3HaueHIE HECOBMECTUMOCTHU B TIOIEP>KAaHUH T'€TEPO3UTOTHOCTH
MIOMYJISIIIUAMN.

CrpykTypHO-(hYHKIHOHATIBHAS OPTaHU3aIUs TIOJIOBBIX XPOMOCOM JABYAOMHBIX pAaCTEHUH
Ha npumepe Carica papaya, Silene latifolia u Rumex acetosa. ['eneTn4eckuii KOHTPOIb
NOJJEP)KaHUS IBYAOMHOCTH.

AnoMKcHC — pupoIHas (hopMa BTOPUIHO-0ECTION0ro pa3MHOKeHHs. VicTopus n3ydeHus
aTIOMHUKCHCA.

Hapymienue mpotiecca TBOWHOTO OIIOAOTBOPEHUS Y IIBETKOBBIX PACTEHHI KaK MPUYHHA
0o0pa3oBaHUs AOMUKTUYHBIX ceMsiH. OCHOBHBIE THIIBI alOMUKCHCA, €T0
pacnpoCTpaHEHUE U SBOJIIOIIMOHHAS POJIb.

MexaHnu3mMbl BOBHUKHOBEHUS TIOJUIUIONI0B U UX KJIacCU(HUKAIUs, aBTOMOMOIUILIONIbI 1
AJJTOTIOJIUIIONIBI.

[TonumniaonaHOE TPOUCXOXKICHNE BAKHEUIITUX KYIbTYPHBIX PACTCHHIA.
[TaneononuIIon sl ¥ HEOMOIUILIOUIBIL.

Pounb oTnanenHoi rubpuauzanyy B BOSHUKHOBEHUH BUIOB, PEKOHCTPYKIIKS TEHOMOB
pacTeHuil.

SIBeHue rerepo3nca 1 TUIOTe3bl 0 MEXaHU3MaX €r0 MPOSBICHHUS.

['enetrueckue 3¢ (HeKTh TPU TOTUIITIONIHH.

Cynpb6a IymiMnyupoBaHHBIX T€HOB Y aJUIONOIUIIIIONIOB.

BausiHue noauniaonau3anuy Ha SKCOPECCHIO TeHOB Y aJIJIONOIUIION/IOB: SIBJICHHE
3aMOJIKaHUs AYIUTUIIMPOBAHHBIX T'€HOB (PELUIPOKHOE U OpraHCcHeupuIHoe),
nuBepcuUKaus GyHKINHN, U3MEHEHUE YPOBHSI KCIPECCUU. DTUT€HETUUECKHM
MEXaHU3M 3aMOJIKaHHsI TEHOB.

CuHTeTHYEeCKHE OTUIUION B apaOUIOTICUC TS N3YUEHHS SKCIIPECCUT
JTYTUTAIMPOBAHHBIX TE€HOB B PS/TY MTOKOJICHHA.

Posnp monumiion My B 3BONIIOLIMY TEHOMOB pPAacTeHUH U BUI000pa30BaHUs.

CrpyKTypa ajuTONOIUIUIONIHBIX TEHOMOB IIIIEHUIIBI, XJIOMYaTHUKA, TPUTUKAJE, U JIp.
[TpakTHYecKkoe UCIOTb30BAaHUE PA3HBIX THITOB TOJUTLIION/IOB.

AHeyruionus AJs pelieHus 3a1a4 KapTUPOBaHUs TeHOB. THIIBI aHEYIIIIOUI0B.
MoOHOCOMHBIH U HYJJTUCOMHBIN aHaJIN3 HAa MpUMepe NieHunbl. [IpuMeps! npumMeHeHus
AQHEYIUIONIMU PACTeHUH B peIlIEeHUH MPAKTUYECKHX 3a/1a4 TeHETUKU U CEIEeKIINU
pacTeHuil.

["aronibl ecTeCTBEHHBIE M HCKYCCTBEHHBIE. MeTO/Ibl TOTY4YEHUS TaIION I0B:
OJTM3HEIOBEI METOJI, ICEBIOTaMUsl, MHAYIIMPOBAHHBIH aHAPOTEHE3 B KYJIBTYpe
NbUIBHUKOB, THOPUAN3ALIUS C JPYTUMH BUJIAMH U CENIEKTUBHASI SJIMMUHAIMA XPOMOCOM B
TUOPHUTHOM 3apOJIBIIIIE.

[TpakTHdeckoe UCIONB30BaHNE U 3HAUYCHHE TaIlJIONI0B B CEJIEKIIMOHHOM MPOLIECCE.
LIMC kaxk pe3ynbTaT B3aMMOACHCTBHS T€HOB SApa U MUTOXOHApHA. SnepHbie Rf-renst
BOCCTaHOBUTENN (PePTHUIILHOCTH MBUIBIBI U XUMEPHBIE MT-T€HBI.

Pose MT-XHMEpHBIX TEHOB B 00pa30BaHUH XMMEPHBIX TOKCHYHBIX OEITKOB KaK MPUIHHEI
CTEPHIIBHOCTH TIBLTBITBL.



46.
47.

48.
49.

50.

5l.

52.
53.

54.
55.

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

72.

73.

74.

75.
76.

PHK penaktupoBaHre XUMEPHBIX MT-T€HOB.

Ucnonp3oBanne [IMC B ceneKIIMOHHOM MPOILECCe I MOTYYeHUS F€TePO3UTOTHBIX
rHOPHIIOB.

SnepHble U HUTOIIIA3MAaTHYECKUE MYTALUH.

OCHOBBI 3aKOHA TOMOJIOTHYECKUX PAZOB HACJIEACTBEHHOW n3MeHunsoctu H.1.
Basuiosa.

WNuayuupoBaHHBIA MyTareHe3 pacTeHUi (GU3NIECKUMHU, XUMUYECKIMH MyTareHaMH 1
TSKEIIBIMU METAJIAMU.

CrniekTp BO3HUKAOIUX MyTanui. OCHOBHBIE IPUHLIMAIIBI BBIACICHUS MyTallul y
CaMOOIIBIIIUTENEH, IEPEKPECTHUKOB U BET€TATUBHO PA3MHOKAEMbIX PACTEHUM.
XuMepsl, CTPYKTYpa XUMEPHOT'0 pacTeHUs U CyJb0a MyTaHTHOT'O CEKTOPA B OHTOI'€HE3E.
PacTutenbHbIE TECT-CUCTEMBI JUUIs1 OLEHKH MYTar€HHOTO JEHUCTBUS PAa3InYHBIX
COEMHEHUH U (PaKTOPOB OKPYKAIOLIEH Cpebl.

CenexunoHHbIE TOCTHXKEHUS C UCIOIb30BAaHUEM METO/1a MyTarcHe3a.

XpOMOCOMHAs HH)KEHEPHUs pacTeHUN. MaHUITYJIAIIMH XPOMOCOMHBIM COCTABOM PaCTEHUU
Ha YPOBHE LIEJIbIX T€HOMOB, OTJEJIBHBIX XPOMOCOM M UX CETMEHTOB C LIEJIBIO YBEITHMUEHUS
FEHETUYECKOT0 pa3HO00pa3us KyJIbTYPHbBIX BUJIOB.

Bxuiag H.M1. BaBunoBa B u3yuyeHuu npoodieMbl UMMYHHUTETA.

OcHoBHBbIE BO30ynuTeNN O0JIe3HEN U BpEAUTENIN PaCTEHUH.

[TpakTHyeckoe 3HaYeHUE N3YYEHUs] TCHETUKU UMMYHHUTETA PACTEHUN.

BpoxieHHbII aKTUBHBII HMMYHUTET — YCTOWYMBOCTB K 00JI€3HHU, KOTOpast
oOecrieunBaeTcs CBONCTBAMU PAaCTEHU, POSBIIAIOIIMMUCS Yy HUX TOJIBKO B CIIydae
HanaJeHus aToreHa.

[TproOpeTeHHBIE HMMYHHUTET PACTEHUH, OCOOCHHOCTH, OTIIMYHS OT IPUOOPETEHHOTO
MMMYHUTETA KUBOTHBIX.

OO01e MpUHLUIBI PErYIISLUN Pa3BUTUS pacTeHul. [ eHeTnyeckre OCHOBBI peryJisiluu
pa3BUTHSL pacTeHUH (PUTOrOPMOHAMH.

['eHeTHYEeCKUIT KOHTPOIIHL MOp(OTeHe3a PaCTeHUH.

I'eneT4EeCKUI KOHTPOJIb PA3BUTHS PAa3HBIX JOMEHOB 3apO/bIIIA.

['eHeTnyecKuil KOHTPOJIb Pa3BUTHS AlIMKAIbHON MEpUCTEMBI TOOEra, JIMCTa, KOPHS.
I'eHeTMYECKUI KOHTPOJIb MHULIMALIMY LIBETCHUS, PA3BUTHS MEPUCTEMBI [IBETKA U OPTAaHOB
L[BETKA.

ABC-Mopenb reHeTHYeCKOr0 KOHTPOJISI pa3BUTHS I[BETKA.

Hcropust monydeHnst TPAHCTEHHBIX PaCTEHUM.

Meroas! Moy4eHus! TPAHCTEHHBIX PACTEHUM.

IIpsiMbIE METO/IBI MOJIyYE€HHS TPAHCTEHHBIX PACTCHUN. BEKTOPBI 1711 TEeHETUYECKOMN
TpaHchopMalMy PaCTCHUM.

Coz/laHue KOMHTErPaTUBHBIX U OMHApPHBIX BEKTOPOB [ nepeHoca uyxepoanoi JTHK.
Hcrnonbs30BaHNuE CEEKTUBHBIX MAPKEPOB U PEIIOPTEPHBIX I'€HOB.

ObnacTu NpUMEeHEeHUsl TPAaHCTEHHBIX pacTeHui. [lonydyeHne kaueCTBEHHO HOBBIX
IIPOJYKTOB Ha OCHOBE TPAHCTE€HHBIX PACTEHUN: C 3aMEIJICHUEM CO3PEBAHUS U
KOHTPOJINPYEMBIM CO3PEBAHMEM; YIyUIIEHNE TUIIEBBIX U TEXHOJIOIMYECKUX CBOWCTB;
yCTOMUYHUBBIE K TepOUIUIaM; YCTOWYHMBBIE K HACEKOMBIM-BPEAUTENSIM; YCTOMUUBBIE K
0O0JIe3HIM U JIp.

Mertabonanueckass HHXEHEpPHsl Ha OCHOBE TPAHCTEHHBIX TEXHOJIOTUI — BOCCO3/1aHUE
OTCYTCTBYIOIIUX METa0OINYECKUX MyTEH.

TpaHCreHHbIE PACTEHMS PUCA C KAPOTUHOUAAMU, TPAHCTEHHBIE PACTEHUs TOMaTa C
IUI0/1aMH, HaKaIUTMBAIOLUMH aHTOIMAH, TOIyOble PO3bI U T'BO3TUKH.

TpaHcreHHble pacTeHUS — IPOAYLEHTHI (hapMalleBTUUECKUX OENIKOB, BaKIIMH, aHTUTEI.
Tpanchopmanus xnoporutactaoit JJHK.

Pa3paboTka METOJ0B 3aLIUTHI OKPYKAIOLIEH Cpeibl HA OCHOBE TPAHCTEHHBIX PACTECHUM.
buonerpanupyemslie MaTepuanbl HA OCHOBE TPAHCTEHHBIX PACTEHUN.



77. TpancreHHbIE paCTeHUsI 111 OYUCTKH TIOYB U BOJIOEMOB (ITOTJIOIIAIOIITHE 1
pa3pyliamIre TOKCHIHBIE COCTUHECHHS ).
78. TpaHCcreHHBIE paCTEHUS — TECTEPhI 3arpsiI3HEHUN. BHOTOIIIMBO U3 TPAaHCTEHHBIX

pacTeHuil.

79. ApryMeHTBI TPOTUBHUKOB MCIIOJL30BaHUS TPAHCTCHHBIX pacTeHuid. [loTeHnanbpabIe
poOJIEMbI HCTIOIB30BaHUS TPAHCTEHHBIX PACTEHUN U TYTH UX PEIICHHUS.

80. Cucrema CRISPR— Cas aiis moy4yeHus 1eJeBbIX MyTallii B Pa3IMYHBIX PACTUTEIBHBIX
opranu3max. Tumbl mytanuii, reHepupyembix CRISPR—Cas9.

81. Penaktopsl muTo3uHOBEIX ocHOBaHu# (CBE) 1 penakTopbl aIecHHHOBBIX OCHOBaHUI
(ABESs) na ocnoBe CRISPR u ux oco6eHnocTH.

82. Turbl reHeTHUECKUX MapKepoB. MeTo1bl CO3/TaHUSI TEHETUYECKIX MapKEPOB.

83. OcoOeHHOCTH MPUMEHEHHS TEHETUIECKIX MapKEPOB B PEIICHUH T€HETHIYCCKUX 1
CEJICKIIMOHHBIX 3a/1a4.

84. Mapkeporiocpe1oBaHHas CEJICKIUs pacTeHUH. [[pUHIMIIBI TEHOMHON CeIEKINH

pacTeHuil.

85. IIpakTryeckue mpuMepbl MPUMEHEHHUS METOI0B MAPKEPHOW U TEHOMHOW CENEKITUH

pacTeHuM.

6.2. Onucanue noxkas3arejei u KPUTEPUEB KOHTPOJISA YCIIEBAEMOCTH, OIIUCAHUE
IIKAaJI OlCHUBAHUA

KpuTtepun onieHnBaHus pe3yjbTaTOB 00y4eHH S

TabOmuma 7

Onenka

Kputepun ounennBanus

BeIcoxunii ypoBeHb
«5»
(oTnMyHO)

OLICHKY «OTJHYHO» 3aCITy’KUBACT CTY/ICHT, OCBOMBIINI 3HAHHS, YMEHH,
KOMIIETEHIIUY B TEOPETHUECKUI MaTepran 0e3 MpoOesIoB; BHITOJHUBIINN BCE
3agaHusd, IpEaAyYCMOTPCHHBIC y‘Ie6HI:;IM IIJTaHOM Ha BBICOKOM Ka4Y€CTBECHHOM
YPOBHE; MPAaKTHYECKUE HABBIKK MPO(})ECCHOHATLHOTO TPUMEHEHHSI OCBOCHHBIX
3HaHUH CPOPMHUPOBAHEI.

Cpennuii ypoBeHb
«»

OLICHKY «X0PpPOoII0» 3aCIyKMBACT CTYACHT, MIPAKTUYCCKHU ITOJIHOCTBIO
OCBOUBIITHM 3HaHUA, YMCHUA, KOMIIECTCHIIUN 1 TeOpeTI/I‘IeCKI/If/'I Marepual,

(xoporo) y4eOHbIe 33/1aHHS HE OLCHEHbI MaKCHMAJIbHBIM YUCIIOM 0aJlIoB, B OCHOBHOM
c(hOpMHUPOBAIT TPAKTUUECKUE HABBIKH.
[Moporossiit OLICHKY «Y/I0BJIETBOPUTEJbLHO)» 3aCITyKUBAET CTYJICHT, YACTHYHO C
YPOBEHB «3» npoOenamMy OCBOMBIIMI 3HAHHS, YMEHHS, KOMIIETCHIIMN W TEOPETUIECKHI
(YIOBIETBOPHUTENIFH | MaTepHal, MHOTHE YIeOHBIC 3aJJaHuUs JTUOO HE BBITOIHII, JINOO OHU OIIEHEHBI
0) 4rcaoM OaIoB OJM3KUM K MUHUMAJILHOMY, HEKOTOPBIE MTPaKTUIEeCKUE
HaBBIKH HE C()OPMHUPOBAHBI.
MuHuMabHBIH OIIEHKY «HEYIOBJIETBOPHUTEILHO» 3aCIy)KUBAET CTYACHT, HE OCBOWBLIMIA
YPOBEHb «2» 3HAHHUA, YMEHUS, KOMIIETEHIINH U TEOPETUYECKUIl MaTepuar, yaeOHbIe 3aJaHNs
(Hey}lOBﬂeT;"OPHTeH HE BBITIOJHII, TIPAKTHYECKHE HABBIKK HE CPOPMHUPOBAHEI.
BHO

7. YuyeOHO-MeTOAUYeCKOE H HH(OPMAIIMOHHOE 00ecnevyeHue TUCIUNINHBI

7.1.

OcHoBHas 1MuTEpPaTypa

1. Anexcanaposa, E. I'. 'eneTuka pactenuil u )kuBOTHBIX: yueOHoe nocodue / E. I'.
AnexcanapoBa. — Camapa: CamI'AY, 2022. — 155 ¢. — ISBN 978-5-88575-685-3. —
Tekcr: anexkrponusiii // Jlaub: anekrponno-oubmoreunas cucrema. — URL:
https://e.lanbook.com/book/301955— Pexwum noctymna: jist aBTOPHU3. MOJIb30BATEIICH.




N

10.

11.

['eneTnueckue OCHOBBI ceiekiuu pacteHuil. Tom 1. OOmas reHeTrka pacTeHUH.
/Hayu. pen. A.B. Kunpueckwuii., JI.B. XoreuteBa. — Munck: bemopycckast Hayka. - 2008.
551 c.
JlxamberoBa, II. M. I'eHeTHka MHUKPOOPraHM3MOB: yueOHOe mocoOue yis BY30B /
IT. M. JIxamGeToBa. — MockBa: M3marensctBo IOpaiit, 2024. — 122 ¢c. — (Bericmiee
obpazoBanme). —  ISBN 978-5-534-14800-8. @ —  Tekct:  SNeKTpOHHBIA  //
OopasoBarenbHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/544337
ExoBa T.A., Jlebenera O.B., Orapkosa O.A., [lenun A.A., CongatoBa O.I1., [llecrakos
C.B. Arabidopsis thaliana — MomenpHBIN 00BEKT reHETHKH pacTeHuii. MockBa: «Makc-
ITpecer. - 2003. 219 c.
JlyroBa JI.A., IIpoBopoB H.A., Tuxonee O.H., Tuxonosuu M.A., XomxaiioBa JI.T.,
[Mumkosa C.O. I'eneruka pazputus pacrenuid. Cankt-IlerepOypr: Hayka. - 2000. 531 c.
7.2. JlonoJHUTEIbHAS JINTEPATypa

Marneuxuii C.1. I'eHbl CaMOHECOBMECTUMOCTH KOHTPOJHUPYIOT Y IIBETKOBBIX PAaCTCHUH
nepekpectHoe omiogorBopenre // CopoBckuii 00pa3oBaTebHbIH KypHar. 1996.
[Tepmuna JILA. O ponu oTnaneHHON TUOMAM3ALMKA W TOJUIUIOUIMUA B SBOJIOIUHU
pactennii / Bectauk BOT'UC. 2009. T.13. Ne 2. C. 336-344.
Adams K.L. Evolution of Duplicate Gene Expression in Polyploid and Hybrid Plants

i. /[ Journal of Heredity 2007 98(2):136-141.
Udal J.A. and Jonathan F. Wendel Polyploidy and Crop Improvement // Crop Science
Society of America, 2006; 46; p.3-14.
Blanc G., Barakat A., Guyot R., Cooke R., and Michel Delseny // Extensive Duplication
and Reshuffling in the Arabidopsis Genome. Plant Cell, Vol. 12, 1093- 1102.
Fujii S.and Toriama K. Genome Barriers between Nuclei and mitochondria exemplify ed
by cytoplasmic male sterility // Plant Cell Physiol. 2008, 49(10): 1484-1494.
McCouch S. R. Genomics and Synteny// Plant Physiol, January 2001, Vol. 125, pp. 152-
155.
Slotkin R. K. and Martienssen R. Transposable elements and the epigenetic
regulation of the genome. Review // Nature , 2007, vol. 8.
Richards A. J. Apomixis in flowering plants: an overview // Phil. Trans. R. Soc.
Lond. B (2003) 358, 1085-1093.
Spielman M., Vinkenoog R.and Scott R. J. Genetic mechanisms of apomixis// Phil.
Trans. R. Soc. Lond. B (2003) 358, 1095-1103.
Tarutani Y.et.al. Trans-acting small RNA determines dominance relationships in Brassica
self-incompatibility // Nature. 2010 Aug 19; 466(7309):983-6.



https://urait.ru/bcode/544337
http://crop.scijournals.org/misc/terms.shtml
http://crop.scijournals.org/misc/terms.shtml
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tarutani%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20725042
http://www.ncbi.nlm.nih.gov/pubmed/20725042

8. Ilepeuens pecypcos HudopMAHOHHO-TEIEKOMMYHHKAIHONHOI cetn «HuTeprem,
HeoOX0AMMBIX /LISl OCBOCHHS THCIHILIHHBLI (MO/Ty18)
1. NCBI https://www.ncbi.nlm.nih.gov/;
2. Phytozome https://phytozome-next.jgi.doe.gov/;
3. http://smart.embl-heidelberg.de/;
4. http://bar.utoronto.ca/efp2/Arabidopsis/Arabidopsis_eFPBrowser2. html,bar.ut
oronto.ca/eplant/,

11.Meroamueckne peKoMeHIauiH CTYACHTAM [0 OCBOCHHI0 AHCIHILTHHLI

[Ipy wH3yuYeHHH TEOPETHUECKOr0 MarepHala HeoOXOAMMO HCNONbL30BaTH
PEKOMEHIYEMYI0 OCHOBHYIO H JIOMOJHHTENBHYIO JMTepatypy. PexomenjioBanHas
JONONHKTENBHAS  auTepatypa M MuTepuer-pecypchl  No3Bojisior  yriyOuTe W
CTPYKTYPHPOBaTh 3HAHHA, NOMYUEHHBIC B X0/I€ ay IMTOPHO# paboThI.

OcpauBars TEOPHIO CJEJYET B COOTBETCTBHH C TOH MOCIEA0BATE/ILHOCTHIO,
KoTOpas npeicTasieHa B IuiaHe 3ausTwil. [lpu u3yuenun Moays cieayer oGparuTsh
BHHMAHHE HA B3aHMOCBA3b JIEKIIMOHHBIX, CEMHHAPCKMX 3aHATHI W 3ajaHnii s
CAMOCTOATENIEHOIO BBINTOJIHEHHA.

3apepineHne KOKIOro pasjiena Kypea lenecoobpasHo MoLITOKHBATE PHKcanHe
BEIBOJIOB 110 H3YYEHHBIM TEMaM.

[{enecooGpasHo B mporecce M3yYeHHs MaTepHala BECTH KOHCMEKTH. Pukcaimus
M3YUEHHOr0 B BHJIE ONOPHOrO KOHCNEKTAa MO3BOJAET CACNATh 3HAHMA CHCTEMHBIMH,
JAKPENHTE HX B MaMATH.

INpu reobxoaMMOCTH cocTassiiTe raoccapuii no Mepe u3yuenus moays. [lonGop
M CHCTEMAaTH3allid TEPMHHOB, BCTPEHAIOMIMXCA MNPH H3YYEHHH TeMBl, pa3BHBaeT
crnocobHOCT BBIJIEIATH IVIABHbIC MOHATHS TEMBI H HOPMYIHPOBATE HX.

Kaxnasn nabGoparopHas paGora HaYMHACTCA C BBEACHMS, HAlCJCHHOro Ha
obcyXkIeHHe Kpyra HM3y4aeMBIX BONpOCOB H mpobneM, pazbopa 4acTHRIX CIY4acs,
HeoOXOAMMBIX JUIS  yCHemHoro BemonHenns naGoparopHoii  paGotei.  Ilocne
dopmupoBanus  HeoOXoxMMON  TeoperHueckodf  Gaskl  npejaraercs  nepedTH
HEMOCPEICTBEHHO K BHITIOJHEHHIO HCC/IE/IOBAHHA.

IMporpamma aktyanusuposana i 2023 roja Havana nOAroTOBKH.
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AHHOTALIUA

paboueii mporpaMMbl Y4eOHOH TUCITUTUTHBI
b1.024 «I'eneTuka pacTeHU»
JUTS TIOJATOTOBKY OakaniaBpa 1o HampasieHuto 35.03.04 « ArpoHoMus»
HAIPaBIIEHHOCTh: « ATpOOU3HECY, «3alUTa PACTCHUH U (PUTOCAHUTAPHBIA KOHTPOIIb)

Legb ocBOeHHS AUCHMIIMHBI: BBIPAaOOTKAa TMOHUMAaHUS (YHIAMEHTAIBHBIX
3aKOHOB TEHETHKH, yMEHHME peniarb TeHeTudeckue 3agaud. OCBOGHHE CTyIeHTaM
OCHOBHBIX 3aKOHOMEPHOCTEH HACIIeOBAaHMS U U3MEHYHBOCTH MPU3HAKOB OPraHU3MOB, HX
TeHETUYECKOI OCHOBBI, a TAK)KE€ METOJIOB YIIPABIICHUS STUMH MIPOLIECCAMHU.

MecTo IMCHUILVIMHBI B Y4eOHOM IUIaHe: TUCIMIUIMHA BKIIOYECHA B JTUCIUILIHHBI
o0s3aTenpHOM dYacTH ydeOHOro TIlaHa [0 HampaBieHuto mnoarotoBku 35.03.04
«ArpoHOMUS» HalpaBIeHHOCTEH «ArpoOu3HEC», «3aluTa pacTeHU U (puTocaHUTapHBIN
KOHTPOJIb)

TpeboBanus K pe3yJibTaTaM 0CBOEHUS TUCHMIIMHBI: B PE3yJIbTaTe OCBOCHUS
JTUCIUIUIAHBI (GOPMUPYIOTCS CIEAYIOUTNE KOMIIETEHITNH
Obwenpogheccuonanvrvie komnemenyuu (OIIK):

OIIK-1 - CnocobeH pemats TUIOBBIE 3aaddl MPOPECCHOHATBHON AESITENbHOCTH Ha
OCHOBE 3HAaHMH OCHOBHBIX 3aKOHOB MAaTeMaTHYEeCKUX M E€CTECTBEHHBIX HayK C
npUMEeHEeHHEeM UH(POPMaIlMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTUH.

— OIIK-1.1 - [lemOHCTpHpYyeT 3HAaHUE OCHOBHBIX 3aKOHOB MAaTeMAaTUYECKUX U
€CTeCTBEHHBIX  HAyK, HEOOXOAWMBIX JUIsl  pEIIeHWs  TUIOBBIX  3a1ad
npodeccuoHaNbHOM NesTeNbHOCTH;

— OIIK- 1.4 - TlpumeHsieT COBpEMEHHBIC MPEACTABICHHUS O CTPYKTYPHO-()YHKIIMOHATBHOM
OopraHu3anuu TeHETHYECKOM nporpaMmMbl paCTeHHfI, METOA4ax MOJ'ICKyJ'IHpHOﬁ 6HOJ'IOFI/II/I,
TeHETUKHU 1 OMOJIOTHH Pa3BUTHS B IPOPECCHOHATLHOHN JIEITETbHOCTH.

OIIK-4 - CnocoOeH peann3oBbIBaThb COBPEMEHHbBIE TEXHOJOTHH U OOOCHOBBIBaTH MX
IpUMEHEeHHE B TPO(PECCHOHANBHON eI TeIbHOCTH.
— OIIK-4.2 - OOOCHOBBIBaCT 3JEMEHTHl CHUCTEMbl 3eMJICAEIUS U TEXHOJIOTUU
BO3/ICTIBIBAaHUS CEILCKOXO3SIMCTBEHHBIX KYJBTYP NPHUMEHUTEIHFHO K TOYBEHHO-
KIIUMaTHYEeCKUM YCJIOBHSIM C yYeTOM arpoyiaHfmadTHON  XapaKTepUCTHKHU
TEPPUTOPHH,
- OHK'43 = I/ICHOJ'IIByCT COBPCMCHHBIC T'€HCTUYCCKUC TCXHOJIOTUU U 00OCHOBBIBAET UX
NpUMEHEHHUE B POECCHOHATEHOHN IS TeTbHOCTH
Kpartkoe conep:xkanue JMCUHMIJIMHBI. B COOTBETCTBUU C IENSIMH U 33aJladaMH B
CTPYKTYpE AMCIUIUINHBI BBIICISIFOTCS JAEBSTH TECHO CBSI3aHHBIX IPYT C JAPYIOM paszerna
(packpbIBaroIecss COOTBETCTBYIOIIMMHU Temamu): 1. Benenme. 2. Iluromormueckue
OCHOBBI ~ HACIIEJICTBEHHOCTH. 3. MOJeKyJsIpHbIe OCHOBBI ~ HACJIEICTBEHHOCTH. 4.
3aKOHOMEPHOCTH HacienoBaHusA. 5. BzaumozeiictBue reHoB. 6. 'eHeTnka U onpeaeneHue
nmona. 7. XpoMocoMHasi Teopus HacleACTBeHHOCTH. 8. M3menumBocth. 9. ['eHermka
MOIYJIALIAMN.

OO0uast Tpy10eMKOCTh QU CHUNIMHBI: 144 gaco/ 4 3a4. e,

IIpoMeKyTOYHBIN KOHTPOJIb: 3K3aMEH.

1. Ileanb ocBOEHMSI JUCUUILIHHBI

enbto ocBoeHus naucuUIUIMHBL «['€HeTHKa pacTeHMil» sBisieTcs BbIpaOOTKa
NOHUMaHMs (pyHIaMEHTaIbHBIX 3aKOHOB I€HETUKU, YMEHHE peliaTh FTeHeTUYECKHUE 3aJauu.
OcBoeHME CTyJE€HTaM OCHOBHBIX 3aKOHOMEpPHOCTEH HacleJOBaHUsI M W3MEHYMBOCTHU
IIPU3HAKOB OPraHU3MOB, UX I'€HETUYECKON OCHOBBI, @ TAKKE METOJOB YIPABJICHUS 3TUMHU
IIpOLIECCAMM.



2. MecTO IMCHMILUIMHBI B y4e0HOM Ipouecce

HucuummuHa «['eHeTHKa pacTeHWi» BKIIOYCHA B JUCHUIUIHHBI 00s3aTEbHOMN
yacTH  y4yeOHOro IuiaHa HampaBieHus  noaroroBku  35.03.04  «ArpoHoMUs»
HanpaBJIEHHOCTEH «ATpoOH3HECY, «3alnTa pacTeHU 1 GUTOCAHUTAPHBINA KOHTPOJIBY.

[IpenmecTByomuMu  Kypcamd, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs
mucrumuinHa «['eHeTHKa pacTeHHi», SBISIFOTCS - MIKOJBHBIM Kypc Omonoruu, OOTaHMKa,
MUKpOOHOIIOTHS, (PU3HOJIOTHS PACTCHHM, MaTeMaTHKa.

Kypc «I'enetuka pacteHui» sBISETCS OCHOBOIIOJIATAIOIIMM JUISl U3Y4YEHHS TAKUX
JTUCIUILINH KaK, «OCHOBBI OMOTEXHOJIOTUNY», «OCHOBBI CEJIEKIIMA U CEMEHOBOICTBAY.

3HaHMsl, [OJIyYEHHbIE NPU U3YyUYEHUHU JUCLUUIUIMHBI «['€HeTHKa pacTeHuil», nanee
OyIyT UCIOJIL30BAHBI, IIPEKIE BCET0, B MPO(ecCHOHANBHOM 1eATeIbHOCTH.

Pabouas mporpamma auciuIuinHbl «I eHeTHKa pacTeHUI» U UHBAIUAOB M JIUIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI pa3padaThiBa€TCs MHIUWBUIYAIBHO C YYETOM
0COOEHHOCTEH TMCUXO(U3NYECKOTO DPAa3BUTUS, HWHIUBUAYAIBHBIX BO3MOXXHOCTEH U
COCTOSTHUS 3[TOPOBBS TAKMX 00YYaIOIIUXCS.

3. IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs 10 IMCUUILINHE
«I'eHeTHKA pacTeHMi», COOTHECEHHBIX C IVIAHUPYEMbIMHU pe3yJibTaTaMHU
OCBOCHHSI 00pa3oBaTeIbHOMH NPOrpaMMbl

N3yuenne naHHON Yy4yeOHON AMCUUIUIMHBI HAlpaBlieHO Ha (OPMHUpPOBAHHUE Y
00y4aroIuXxcsi KOMIETEHIUH, PEACTaBIEHHBIX B Ta0auIe 1.



TpeGoBanus K pe3yJIbTaTaM 0CBOCHHA YUeOHOM

Tabmuma 1

COBpEMEHHBIE TEXHOJOTHH
B IpoQecCHOHATBEHOM
JEeATeIIbHOCTH.

(OOOCHOBBIBAET IIEMEHTHI
CHCTEMBI 3eMJIEHEIINI U
TCXHOJIOTUHU BO3CJIbIBAHUSA
CEIbCKOXO03SHCTBEHHBIX
KyJBTYp MPUMEHHUTEIBHO K
IMOYBEHHOKINMATHYECKUM
[YCITOBHSIM C YUIETOM
arponanamagTHON
XapaKTePUCTUKU TEPPUTOPUHU

3eMIIeIeNus 1
TEXHOJIOTHH
BO3/1EJIbIBAHUS
CENbCKOXO35IICTBEHHBIX
KYJbTYD
MPUMEHHUTEIBHO K
MMOYBEHHOKJINMAaTHYECK
UM YCJIOBHSAM C YYETOM
arpojanamagTHOU
XapaKTEepPUCTUKH
TEpPUTOPUHU

CHCTEMBI 3eMJIC/IeTUs 1
TEXHOJIOTUU BO3CJIbIBAHUA
CEJILCKOXO03SIMCTBEHHBIX
KYJBTYp B
IIOYBCHHOKJIINMATHYCCKHUX
YCIIOBUSIX C YYETOM
arpona"amadTHON
XapaKTepUCTUKU
TEePPUTOPUU

JTACHUILITUHEI
No Kon COI[ep)KaHI/Ie“KOMHeTeHHI/II/I e O e B pesymnpTare n3ydeHus yaeOHOM JUCIAILIMHBI 00YYarOIINECs JOIDKHEL:
Jrp | KoM (v e€ yacTn)
oL 3HATh YMETh BIIAJIETh
TEHLIUU
1. |OIIK-1 |Cnoco6en pemats TunoBbie | OIIK-1.1 - nemoncTpupyer 3aKOHBI MaTeMaTH4eCKuX, | PemaTs TunoBeie 3amaun B | HaBbikamu pemenus
3a1a9u Mpo(HECCHOHATIBPHON | 3HAHHUE OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYUYHBIX U | 00JIaCTH arpOHOMUU TUTIOBBIX 32J1a4 B 00JIACTH
NESITETBHOCTA ~ HAa  OCHOBE | MATEMaTHUECKHUX, oOmenpodeccnoHaIbHBIX arpoOHOMUH
3HAHHWI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX U JUCIUTUINH, HEOOXOTUMBIX|
MaTeMaTHYeCKUX U ecTe- | o0menpodeccnoHaIbHbBIX JUTSL PELICHUS TUTIOBBIX
CTBEHHBIX HayK C JUCLUTUINH, HEOOXOJUMBIX JUIs| 3a/1a4 B 00JIaCTH
MPUMEHEHUEM pelleHHs TUIOBBIX 33134 B arpoOHOMHUU
HHPOPMALTUOHHO- 0011aCTH arpOHOMUU
KOMMYHHUKaIMOHHBIX
TEXHOJIOTUH. OIIK 1.4 - npumenst CoBpeMeHHbIe IIpuMeHsTh reHeTHUECKHE Hagsikamu peLieHus
COBpPEMEHHbIC MPEICTABIICHUSO | IPOOIEMbITCHETUKI METO/IbI aHaNN3a MPUPOAHBIX| IpaKTHUCCKIX 3azad,
CprKTypHo—(byHKLU/IOHamiHoﬁ pacTeHwHiA, MOTYJIALHI U TEHETHICCKHX | 1neGyionmux MOTEKyspHO-
OpraHU3alMUTeHETHYECKON TEOPETUYECKUE OCHOBBI | KOJUIEKIIHH.
. TeHETHYECKOTO MOAX0a 1
MPOTpaMMBIpacTEHHA, MeTO/1aX | QYHKIIHOHUPOBAHHUS
MOJIEKYJISIpHOH OnoJoruy, pacTeHuii Ipu TpHEMOB Guomoruy
TEHETHKUU OMOJIOTUH Pa3BHUTHS | PA3THYHBIXCUCTEMAX PasBUTHA.
B IpOQeCcCHOHAITBHON Pa3sMHOXKEHHUSL.
JeSITebHOCTH
2 OIIK-4 |Cmocoben  peamusoBbiBaTh | OIIK —4.2 - DJIEMEHTHI CUCTEMBI [IpuMeHSTh PIEMEHTHI HaBrpikamu npumeHeHus

3JIEMEHTOB CHUCTEMBI
3eMIIeIeus U
TEXHOJIOTHI
BO3JIC/IBIBAHUS
CeNIbCKOXO035HCTBEHHBIX
KyJbTYp B
IMOYBEHHOKJIMMATHYSCKUX
YCJOBHSIX C yUETOM
arpoianamadTHON
XapaKTePUCTHKH
TEPPUTOPUHI




OIIK 4.3 - nucnonab30BaTh
COBpPEMEHHBIE TEHETHYECKUE
TEXHOJIOTHH i
000CHOBBIBATh WX IIPHIME-
HEHHE B TIPOo(eCCHOHATb-
HOM JICSATEIIFHOCTH

CoBpeMeHHbIE
TCHETUYCCKUE
TEXHOJIOTHH,
HCIOJIb3yEeMBbIE ITPU paboTe
CpacTeHUSMU.

[IpumeHsaTH COBpeMEHHBIE
TEHETUYECKUE TEXHOIOTUU

JUI PEUICHUA
IIOCTABJICHHBIX 3aaad,
IMPOrHO3UPOBATH nu

OIIpE€ACIIATh IIOTCHI AT UX
HCIIOJIb30BAaHUS.

Hagbikamu CpaBHEHUS
HCITIOJIb3yEMBIX
TEXHOJIOTUH C  y4€TOM
BO3MOXHOCTEH 51
COBPEMEHHBIX
TpeOOBaHMIA K  OICHKE
3¢ dexkTuBHOCTH

npouecca.




4. CTpYKTypa ¥ cojiep:KaHue TUCHUTLIUHBI

4.1. PacnpenejieHue TPYA0EMKOCTH TMCUMILIMHBI 10 BHAaM PadoT 1o ceMecTpam

OO6mas TpyA0€MKOCTh IUCIHUILUIMHBI cOCTaBisieT 4 3a4. efl. (144 yacoB), ux
pacrpeiesnieHue IBHUIaM paboT ceMecTpaM NPeACTaBICHO B TAOIHUIE 2.

OYHASA ®POPMA OBYYEHUA

Tabmuna 2a

Pacnpenesienue Tpy10€MKOCTH IMCIUILIMHBI 10 BHAAaM padoT Mo ceMecTpam

TpynoémkocTh
Buj yueonoii B 1.4. mo cemecTtpam
padoThI Hac. Ne 2
OO0mas TpyA0€MKOCTh AUCIMILIUHBI IO yyeOHOMY Tutany | 144 144
1. KontakTHas padora: 72 72
AynuTopHas padora 72 72
6 mom uucine.
nexyuu (JI) 36 36
npaxmuyeckue sauamus (113) 36 36
2. CamocTosiTeabHasi padora (CPC) o4 94
camocmosmenvbHoe UzyieHue pazoenos,
camono02omosxa (npopabomka u noemopeHue 54 54
JIEKYUOHHO20 MAMEPUANA U MA- MepUaia y4eOHUKo8 u
YuebOHbIX noCcoOULl, NOO20MOBKA K NPAK-
MUYECKUM 3aHAMUAM, KOJIOKSUYMAM U M.0.)
Iloozomoeka K s3x3ameHy (KOHMpoiv) 18 18
Bun npoMexyTOYHOTO KOHTPOJIS: 9K3aMeH
3A0OYHAS ®OPMA OBYUYEHMUSI
Tabnuma 26
Pacnipenenenue Tpy1o€MKOCTH AUCIUILTUHBI IO BUJIaM paboOT MO ceMecTpam
TpyaoéMKoCTh
Bup yuebHO# paboThI B T1.4. o cemectpam
Jac. Ne 2
O01mast Tpy10éMKOCTh IUCIUILIMHBI 10 yyeOHOMY miaHy 144 144
1. KonTtakTHas padora: 6 6
AynuTopHas padora
8 MOM Huciue:
aexyuu (J1) 2 2
npaxkmuueckue 3auamus (113) 4 4
2. CamocrositesqibHasi padora (CPC) 129 129
camocmosmenvHoe uzyueHue pazoenos,
Camono02o0mosKa (npopabomka u noemopeHue
JIeKYUOHHO20 MAMeEPUaNd u Mamepuana y4eOHuKos u 129 129
VUEOHBIX NOCOOUL, NOO20MOBKA K NPAKMUYECKUM
3AHAMUAM, KOATOKGUYMAM U M.0.)
Iloocomoska k 3K3ameHy (KOHMpOb) 9 9
By mpoMeKyTOUYHOTO KOHTPOJIS: 9K3aMeH




4.2 Copnep:xanue I CUUINIHHBI

OYHAS ®OPMA OBYUYEHUS
Taoauna 3a
TemaTnyeckuii JIaH y4eOHOM TN CIUATINHbBI

KonrakrHas pabora | Bueay

HaumeHnoBaHue pa3aejioB U TeM

AUCHUTLINH (YKPYITHEHHO) Beero J 3 JAHTO
pHas
pador
a CP

Pasnen 1. «BBeneuue» 12 2 2 8
Pazpen 2. «Ilutonoruueckue v MOJIEKYJISIpHbIE
24 6 6 12

OCHOBBI HACJICACTBCHHOCTH»

Paznen 3. «CTpykTypHO-(PYHKIHOHATBHAS
OpraHu3alys TeHOMa pacTeHUN M aHaJu3 16 4 4 8
GYHKIHA TeHa

Paznmen 4. «Cructempl pa3MHOXKEHUSI PAaCTEHUH U

UX TCHETHYCCKHUI KOHTPOITb.)» 16 4 4 8
Pazmen 5. «I'eHeTHUECKHE METOIbI CCIEKIIMH.)

16 8
Paznen 6. «['eHeTHKa UMMYHHTETA PACTECHUN 18 8
Paznen 7. «I'eHeTHKa OHTOTEHE3a PACTEHUIN 10 2 2 6
Paznen 8. «I'eHeTHYECKHE TEXHOJIOTHH B 20 8
PEIICHHUH 3a/1a4 CEJICKI[H 1 CEMEHOBOJICTBAY
Pasnen 9. «I'eHeTrKa MOMyJISIIANY 12 6
HToro mo pucuynjinge 144 36 36 72"

*HOI[I‘OTOBKB. K OK3aMCHY BXOIUT B COCTAB Cp

3A0OYHASA ®OPMA OBYYEHUSA

Tabnuna 36
Temarnueckuii miaH yueOHOM TUCITUIINHBI
HaunMmeHnoBaHuUe pa3/esiioB U TEM Beero KonrakTHasi pabotra | BaeayauropHas
TUCITUTUINH (YKPYITHEHHO) JI 113 pabora CP

Paznen 2. «IluTomorudeckue u

MOJIEKY ISIPHBICOCHOBBI 135 2 4 129
HACJICJCTBEHHOCTH

HToro mo gucuuinHe 144 2 4 138*

* B T.4. 18 yacoB KOHTPOJb
Pa3nen 1. «BBenenue»
Tema 1. I'eHeTHKa KaKk HayKa.

Hcropusi reHeruku. 3amauydm W MeTOAbl TeHeTHKH. [eHeTMka — Hayka o
3aKOHOMEPHOCTSIX HACJICJICTBEHHOCTH W HM3MEHYMBOCTH, TEOPETHUYECKAas OCHOBA CEJICKIIWU.
Oco0eHHOCTH  METOAOB  HCCIEAOBaHUA. MMUKPOCKONMYECKHA  METOJ, HCIOJIh30BAaHUE
MHUKpPOCKOIIOB B TEHETHYECKUX HCCileNoBaHUsX. Ponb TreHeTukH B  (QOpMHUpPOBAHUU
MaTepUATUCTUUECKUX TPEACTABICHUI O SIBICHUAX >KU3HH. POIIb TEHETUKH B COBPEMEHHOM
CUCTeMaTuKe, PU3NO0JIOTUHU, SKOIOorHH. [IpakTHyueckue 3a1auu U 3HaYeHUE TeHETUKH U CEJICKIIUU
JUTSL  Pa3BUTHSI CENBCKOTO XO3siiicTBa. (OCHOBHBIC JIOCTIDKEHUSI TEHETHMKHM W CEIICKIIHH.
['eHeTnyeckuil aHanM3 — METOJIOJIOTHYECKOe 0000IIeHNEe U OCHOBA I PEUICHUS] KOHKPETHBIX
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npobneM reHeTuku. MccnmenoBanue THOPHIOB — IEHTPAIbHOE 3BEHO TI'€HETHYECKUX
uccnenoBanuii. OcoOwrii Brimag [. Menaens B co3gaHue M pa3BUTHE THOPUAOIOTHYECKOTO
aHanus3a.

LluTOreHeTHYECKHii METOJ, OHTOT€HETHUYECKHMI, CTaTUCTUYECKUM, KOMOHHAIIMOHHBIMH,
MYTallMOHHBIM, MOMYJSAILMOHHBINA, MOJEKYJISpHbIE METOJbl aHaiau3a. OCHOBHBIE METOJbI,
NpUMEHsIEMbIE B CEJIeKIUU: OTO0p, THOpuAM3alMs C MCHOJIb30BAaHUEM TeTepo3uca U
IUATOIJIA3MAaTUYECKON MY)KCKOM CTEPWIBHOCTH, TMOJUILUIONIUS U MyTareHe3d. (OCHOBHbIE
HaIlpaBJICHUS B CEJICKIIMHU: HA ypOXKANHOCTh, HA KAUECTBO, HA COJEPIKAHME MOJIE3HBIX BEIIECTB,
Ha YCTOWYUBOCTH K BPEIUTEISIM M OOJIC3HSIM, Ha YCTOMYMBOCTh K HEOJAronpUATHBIM (akTopam
OKPYXaIOIIEH CPEbL.

OCHOBHBIE ATallbl Pa3BUTHSI TCHETUKU. POJIb OT€UECTBEHHBIX YUEHBIX B PA3BUTHUH T€HETUKU
u cenekimu (H. W. Basunos, A. C. Cepe6posckuii, H.K. Konsros, F0.A. ®unumnuenko, C.C.
YerBeprkoB W Jp.). 3HAYCHHE T'E€HETUKH JUIS PEUICHUs 3a/lad CEJICKIUH, MEIUIMHBI,
OMOTEXHOJIOTHH, dKoJoruu. KpymnHeinme oTe4ecTBEHHBIE CEICKIIMOHEPhl W OPraHU3aTOpPbI
cenexkuun: U.B. Muuypun, J.JI. Pym3unckuii, C.1. Keranos, H.U. BaBuinos, I1.1. Jlucuupix,
B.E. Ilucapes, B.C. Ilycrosoiir, IL.II. Jlykesnenko, A.Il. Illaxypaun u nap. OcHoBHbIE
JOCTH>KEHUS CeNIEKIIMM pacTeHui. OpraHu3aius CeTU CeJIEKIMOHHO-TEHETUYECKUX YUPEKICHUN
B Poccumn.

Pazgen 2. «lluTo10rnyecKkre 1 MOJIeKYJIsIPHbIE OCHOBBI HACJ1€ICTBEHHOCTID)
Muroru4yeckMi UK ¥ (a3l MUTO32 Y PACTHTEBHbIX OPraHM3MOB, XPOMOCOMBI M UX
XapaKTepUCTHKA

[IpokapuoTsl U 3yKapuOThl, OCOOEHHOCTM CTPOEHHMs M oOuias opraHu3anus
HACJIEACTBEHHOr0 MaTepuaa. JloMoITHUTENbHBIA IEHETUYECKUN MaTepua KIETOK — SIIMCOMBI U
I1a3MUAbl. DIUCOMBI BUPYCHOTO U HEBUPYCHOTO MPOMCXOaeHus. [1na3musel (ria3mareHsl) —
HE CBA3BIBAIOLINECA C TEHOMOM KJIETKH XO3MHA LIUTOIIA3MATUUYECKUE T€HBI.

Xpomocombl. Kapuornn. XuMmu4eckudi coCTaB XpoMOCOM. IIIOMIHOCTE KIIETOK
(rammonpl, AuruIonabl). IlapHble (rOMOJIOTHYHBIE) U HETOMOJIOTHYHBIE XpOMOCOMBI. CTpoeHue
xpomocoM. CrnenupuyHocTs MOP(HOJIOrMM M YHUCIIa XPOMOCOM. XPOMOCOMBI C BTOPHYHOMN
nepeTsbkkoi M "cryTHUKOM". T'urantckue (MoiMTEeHHBbIE) XpoMmocoMbl. JuddepenunanbHas
OKpacKa XpOMOCOM H €€ 3HaYCHHE B aHAIN3€ KapUOTHIIA.

Henenne xietku. Mwuro3. Kinerounsld nukia: uHTepdasza u MuTo3. MHTEpkuHE3 H
untepBansl G1, S, Gz. IlpecunTeTHYECKHH, CMHTETHYECKUH M IOCTCUHTETHYECKMH IIEPUOBI.

Mwuto3 — riaBHBIA crioco0 genenust kiaetku. daspl mMuro3a: mpodasa, meradasa, aHadasza u
tenodaza. 3MeHeHus B CTPYKType XpOMOCOM (CTETEeHb YIMakoBKH). Pacmpenenenue nouepHux
monekyn JHK npu nenenum xinerku. OCOOEHHOCTH BOCIPOHM3BENCHUS U pacIpeneieHUs
[IATOTUTA3MATUYECKUX OPTaHOMJIOB B MPOIIECCE ICTECHUS KICTKH.

Jpyrue BUIbl IeJ€HUsl KIETKU. AMUTO3 — MPAMOE JEICHUE KIETKU U €ro MOCIEACTBUS.
DOHAOMUTO3 U €r0 YaCTHBIN CIy4dail — MOJUTEeHUS. [ UITAaHTCKUE XPOMOCOMBI.

Meiio3. Mukpocnoporete3. Mukporamerorene3. Makpocnopo - u
Makporamertoreses. Omiogorsopenue. Paspurne 3apoabiia u 3H10CTIepMa

Meiioz — cnoco0 yMEHBIIEHUS YHCIa XPOMOCOM B TIOJIOBBIX KJeTKax. J[Ba
MOCJIEIOBATEIbHBIX IEJICHUS KIIETKU TPU Mel03€e: pelyKIIMOHHOE U SKBallMOHHOE. Da3bl 1eNeHu.
JnurensHocTh mpodasel | MeioTuueckoro naeneHus kieTkd. KoHbroramuss roMoJIOrHYHBIX
XpOMOCOM B JMaKuWHe3e Melo3a. buosornueckoe 3HaueHHWE AITOro Inepuoja. PacxoxiaeHue
TOMOJIOTUYHBIX W HErOMOJOTMYHBIX XpPOMOCOM B MeHo3e. [lpuHnunuansHOEe pasnuuue
IIOBEJCHUSI XpPOMOCOM B MEH03€ U MUTO3€. | eHeTHuecKoe 3HaueHUe Meio3a.

Cnoporene3 u rameroreHe3 y pacteHuii. CMeHa TOJIOBOTO W OECIOJIOTO TTOKOJICHHM.
Myxckue M KEHCKHE TIeHepaTHBHbIe opranbl. [lmowaHocTh Tamer, 3apojbliia, 3HAOCIEPMA
I'amerorene3 y xuBOTHbIX. OBoreHes u crnepmartoreHes. [IpogoJKUTENBHOCT, NEPUOIOB U
NPUHIUIIMATIBHBIE Pa3IudMs B pe3yJIbTaTaX MEMOTUUECKOro AEJIEHUs KIJIETOK MPU OBOTEHE3E U
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criepmaTtorenese. HeperymsipHple Tumbl pa3MHOXeHUs. IlapTeHoreHe3 (coMaTWyecKwii u
IFE€HEPAaTUBHBIN (AIIOMUKCHC)), ICEBIOTaMUsl, THHOT'€HE3, aHPOTE€HE3.

«Hyk/1eHHOBBIE KHCJI0ThI, UX CTPOCHUE H (PYHKLIHI,
«OcHOBHBIE ITANBI OHOCHHTE3a 0eslKa

JlokazaTenbcTBa TEHETUYECKOW POJM HYKJIEMHOBBIX KHUCJIOT (TpaHcopmaius y
Oaxrtepuii, onbiTel ¢ Bupycamu). Ctpykrypa IHK u PHK. Mogens JIHK Vorcona u Kpuka.
buocuntes 6enka.

I'enernueckuii koa. Perysinus 3KCIpeccu reHoB.

XUMHYeCKHue pa3Mepbl TeHOMOB. BenuuwHa XpoMocoM iN VIVO B B «pa3BepHYTOM
cocrosiHun». Komnakraocts ynakoku /IHK B knetke. OTCyTCTBHE NPSAMOM KOPPEIALUU MEKIY
SBOJIIOIIMOHHOM CIIOKHOCTHIO OPraHU3MOB M XMMHYECKMM pa3MepoM reHoma (B m.H.). Yucno
(GYHKIIMOHUPYIOIIUX TeHOB B opranm3me. M30bITouHOCTh TeHoMma. [loHstme o0 Terepo-
syxpomatune. JIHK kak Hocutens HacienctBenHoil wunHdopmamuu. Crpoenue JIHK.
Hyxneotuasl. @opmel Mmonexyn JHK

(A, B, C, D, E u Z). Ocob6ennoctu ctpyktypsl u pynkuuii. PHK u ee Bunpl. OyHkimu
HYKJIEMHOBBIX KHCJIOT B pealiu3allii FeHETUYECKON MH(OpMAIUMU: perTUKALMS, TPAHCKPHUIIIUS
U TpaHCcIAus. MeToI0I0TnYecKkoe 3HaueHne MPUHIUIA epeaud TeHeTUYeCKo HHPpOopMAaIUH:
JHK<PHK—6enok. [TonykoncepBaruublii Mexanu3m pernkanud JJHK. O6mue npuHIums
peryJisiliui aKTUBHOCTH TeHOB 110 JKako0y u Mono.

I'enetnueckuit kox. O6ocHoBanue Teopuu reHa. CBOICTBa TI'e€HETHMUYECKOTO KOJa.
Jloka3aTenbcTBa TPHILICTHOCTH Koaa. Pacmm@poBka KOJOHOB. BBIpOXIECHHOCTH KOAA.
TepMUHUPYIOIINE KOJTOHBI.

Crpykrypa rena. [I[puHIMNUansHbIe pa3audus CTPOCHUS TEHOB MPO- M DYKapUOT.

OK30HBI U UHTPOHBI. CIIIaliCHHT.

Paznen 3. CTpyKkTypHO- QyHKIIMOHAIbHAS OPTaHU3ALMS TeHOMA
pacreHuii naHaIM3 QyHKUMI reHa
CTpyKTypHO-(pYHKIHOHATBbHAS OPTaHNU3ANMA T'eHOMA.

OmHO- U IBYJIOJIbHBIX PACTEHUI Ha MPUMEpPe MOJICIbHBIX pacTHTENbHBIX 00bekToB: (Oriza sativa,
Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus). IlpencraBieHre O TOMOJOTHH H
TOMEOJIOTUY, CHHTEHHH M KOJMHEAPHOCTH TEHOMOB. [IpWHIMIBI CpaBHUTEIHHOTO KapTHPOBAHUS.
BHyTpuBHI0BOH MOTUMOP(U3MI€HOMOB pacTeHui, MeToabl aHanu3za. Mosnekynspasie JTHK-mapkeps u
WX POJIb B TEHETHUECKUX UCCIEIOBAHMSX U celeKIiu. OCHOBHBIE KJIACCHI MOJIEKYIISIPHBIX MapKEPOB.

I'enoM xJ0ponJiacToB 1 MUTOXOHIPHIA.

OcoOeHHOCTH  OpraHM3alUd  XJOPOIJIACTHOTO TeHOMa, KoijbleBble Mmonekynsl JIHK.
BapuabensHOCTh pa3smepa reHoMa XJIOpOIUIACTOB M €€ NPUYMHBL. B3aumopaelcTBHe SAEPHOTO U
XJIOPOILTACTHOIO TeHOMOB (Ha mpumepe suepHbix reHoB GUN-1,25 u P/ d-kapOokcuiaser). ['eHbl
Rubisco. SlmepHble Te€HBI Kak pEryJSTOphI 3KCIPECCHH XJIOPOIUIACTHBIX TeHOB. Jlokas3arenbcTBa
SHIOCHUMOMOTHYECKOTO  MPOUCXOXKAEHUS  Imactuh. OcoOeHHOCTH — OpraHuM3auuu  MT-TeHoMa,
KOHCEpBAaTUBHOCTh MT-T€HOB M BBICOKAas BapHabENbHOCTH B TMOPAOKE HX  PACHOJIOKEHUS.
B3aumopeiicTBue saepHOT0, XJIOPOIIACTHOTO ¥ MUTOXOH IPHATIFHOT'O T€HOMOB.

Mo0OunabHbIe TeHeTHYeCKHe 3JIeMeHThI pacTeHH .

Kontponupyromue »1eMEHTBl pacTeHUH W UCTOpUs UX OTKpbITUA, oT b. MakxKnunrok no
HacTosmero BpeMeHH. Acu DS-amementsr Z.mays. Twumbl TpaHCHO30HOB pacTeHHMH W UX
pacrpoCTpaHEeHHOCTh B TE€HOMAax JPYTUX pacTeHuil. BimsHue MOOWIBHBIX 3J€MEHTOB Ha W3MEHEHHE
T€HOMHOM CTPYKTYpBl PACTEHUI M aKTHUBHOCTH T'€HOB. PO TPaHCIIO30HOB B 3BOJIOLUM TE€HOMOB

pacTeHM ¥ TOPU3OHTAIHHOM TIepeHoce. MOoJeKysIpHOEe OJIOMAalTHUBaHHE
TPAHCIIO30HOB. BimsHNE MOOMIIBHBIX 2JICMEHTOB HAa M3MEHEHHWE T'€HOMHOW CTPYKTYpPHI pacTeHuil. Poib
TPaHCIIO30HOB B PETYJSALUM aKTUBHOCTU TeHOB. MOJIEKYISIpHOE OJOMallHWBAHHWE TPAHCIIO30HOB.
Hcnonw3oBanue cucreM Enhancer-Inhibitor system (En-I); Enhancer- Suppressor-mutator
(Sp-m); Activator-Dissociation (Ac-Ds) mist MapKupoBaHUS T€HOMa, KAPTUPOBAHHMS
Y CTAaHOBJICHUS (DYHKINH IeHA.
TpaHCO30HHBI MyTareHe3 pacTeHHH.
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TpaHCHO30HBI KaK TEHETHYECKMH WHCTPYMEHT JUIl HCCIenoBaHMsA (yHKIMHM reHa u Oernka.
Hcnone30BaHue TPaHCIIO30HOB U HANPABICHHOTO MyTareHe3a W MHAKTHBALMK TeHa. KinoHmpoBaHue
TE€HOB C IOMOIIBIO «BBITSATMBAHUS 32 TPAaHCMO30H». OJHOKOMIIOHEHTHAas CHCT€Ma Ha OCHOBE Ac-
3JeMeHTa KyKypy3sl ¢ CaMV 35S-npomoropom. [IByxkommnoHeHTHast cucteMbl Ac/Ds u nqpyrue cucteMsl
TpaHcno30HOB. MHcepuuonnbi T-JIHK u TpaHCIO30HHBIM MyTareHe3 Kak MHCTPYMEHT IJIA CO3JaHUs
TPAHCT€HHBIX PACTCHUH, MCIIOIb3YEMBIX B Kau€CTBE MOJENHU AJs M3Yy4eHUs! (yHKIUM reHa. BrisBieHue
TpanchopmanToB B nonyssinusax T2 u T3. HeoOxomumelii pasmep BBIOOpKH AJIsl BHISABICHHUS WHCEPLUHU
[0 IIEJIEBOMY TeHy. Beinenenue

I€HOB, MapKHpPOBaHHBIX HHcepuued. [IpenMyimiecTBa M HENOCTAaTKM HHCEPLMOHHBIX, OMC-
WMHIyIMPOBAaHHBIX U JEJCIIMOHHBIX MyTaHTOB JJISl peIICHHS 3a7a4 QyHKIHOHATBLHON TeHOMHKH.

MyTauuoHHbIi aHaMU3 A8 u3ydYeHUs (YHKUMM reHoB. MeTonsl mpsMoil W 0OpaTHOM
TEHETUKU JJs1 YCTaHOBJICHMS (YHKIMM Te€Ha, COBPEMEHHbIE IOAXOAbl. MapKHpOBaHHE TI€HOMA
NPOTSHKEHHBIME  JISNICIIUSAME, BBI3BaHHBIMH OBICTphIMU HelTpoHamu. [Ipoexkt DEL-a-GENE — HoBas
CTpaTerus B M3y4eHUH (pyHKIHMU AYIUIMIIUPOBAHHBIX T'eHOB. [IpuMeHeHrne MeTo/la TeHOMHOTO BBIYUTAHUS
JUIsl KJIIOHUpOBaHus reHoB. Mcnonp3oBanne IMC-uHAYHIUPOBAHHBIX MyTAllMd B MyTalUOHHOM aHAJIM3E.
ONUTreHeTHYECKUE MEXaHU3MbI PEryJISLUH SKCIPECCUN TEHOBU UX 0COOEHHOCTH.

Pasnen 4. «CucremMbl pa3MHOKEHUsI PACTEHUI U MX TeHETHYEeCKUIl KOHTPOJIb)

JKu3HeHHBIE LUKIBI PAacTEHUH. I'enetnyeckne  3ddexTsl Tpu BEereTaTHBHOM H
MOJIOBOM Pa3MHOXKEHHH, MPH CaMOONBUICHHUH M MEPEKPECTHOM OILIOA0TBOPEHUH. HecoBMecTHMOCTS,

I'erepomopdras u roMoMopdHasi. OCHOBHEIE TIPUHIIATIBI (hyHKITMOHUPOBAHUS
rerepomopdHoii 1 romoMopdHoii HecoBmecTumocTi  (SI).  T'eHbl,  KOHTPOJMpPYIOIIME  CHHTE3
pacrmo3HamMX CyOCTaHIM B TBUIBLE M TKaHW TeCTHKa. MHOMXECTBEHHBIE ailield T'eHOB
HECOBMECTUMOCTH W WX TamioTHNbl. MOJEKyIApHO-TECHETUUYECKHE MEXaHU3MBbl  MPOSBICHUS
raMeTopUTHOH © CIIOPOPUTHONH CHCTEM HECOBMECTUMOCTH. ['©HBI, KOHTPOJIHPYIOUIHE CHHTE3
pacro3HaoIMX cyOCTaHIHi B MbBUIBIIE W  TKaHW  [ECTHKA.

MHOXeCTBeHHBIE JIJIESTH TEHOB HECOBMECTUMOCTHU M MX TarIoTUIBI. MeXaHU3Mbl OAHOJIOKYCHON
(S-nokyc) HecoBmecTHMOCTH: raMeToduTHas HecoBMecTHMOCTh ¢ S-PHK-  a3HBIM  KEHCKHM
nerepmunanTom (Solanaceae); cropohuTHass HECOBMECTHMOCTD C S- TJIHKOMPOTENHOBBIMH  YKEHCKHMH
(SRK) wu wmyxckumu (SCR)  nerepmunantamu, poib SiRNA B perymsimu — peakiuu
CaMOHECOBMECTUMOCTH. MyTanuu reHoB HecoBMecTHMOCTH (S|) M mposiBieHHE caMO-COBMECTUMOCTH
(SC). TpancreHnass Moneib MOJYYEHHS CAMOHECOBMECTHMOCTH Y TPHPOJHOTO CaMOOMBUIATEIS A.
thaliana, 3HaveHwe JaHHOTO IKCIIEPUMEHTA IS CO3JAHUSA CAMOOIBUISIONIMXCS TPAHCTEHHBIX PACTEHHIA.
Bbronornueckoe3HaueHNEe HECOBMECTUMOCTH B TIOAAEPKAHUH [€TEPO3UTOTHOCTH IOy JISLIHH.

JABYIOMHOCTb Kak KpallHMI cilIy4dall TpOSBIEHHS HECOBMECTUMOCTH. CTpYyKTypHO-
(byHKIIMOHAIbHAS OPTaHU3AMMATIONOBEIX XPOMOCOM JIBYJIOMHBIX pacTeHui Ha mpumepe Carica papaya,
Silene latifolia u Rumex acetosa. I'eneTnueckuii KOHTPOJIb TOIEPHKAHKS IBYIOMHOCTH.

AnomMuKcHC — TpuponHas (opMa BTOPHUUHO-OECHOioro pasmMHokeHus. Vcrtopusi u3ydeHus
anomukcuca. HapyiieHue mporiecca JBOHHOTO OIUIOJOTBOPEHHUSI Y IIBETKOBBIX PACTCHUH KaK MPUYMHA
o0pa3oBaHHs AaNOMUKTHYHBIX ceMsiH. (OCHOBHBIE THITBI allOMHUKCHCA, €r0 paclpoCTpaHeHUe |
9BOJIIOIIMOHHAS pOJib. ['aMeTOQUTHBINM amoOMUKCUC M HapylleHue Meio3a (armoMeio3) U criopo(UTHOTO
C yd4acTHeM KIJIETOK WHTeryMeHTa. | eHeTH4ecKuil KOHTposib amomukcuca. Myrtantel A.thaliana c
HapyuieHussMi Meino3a (nzz; swil/ dyad)u oOpa3oBaHHMe aNOMHKTHYHBIX CeMsH. | eHbI- KaHIHAaThl
arOMHUKCHCa. ATMOMUKCUC W €ro NMPaKTHYeCKOe 3HaueHHe. DMUICeHETHUECKHUH MEXaHU3M IPOSBICHUS
anomukcuca y MmyTantoB agol04 kykypyssl u ago9 apaduzponcuc. Pons u pyHkuus 6enkoBArgonaute u
RBR B KkoHTposne pa3BuTHs KeHCKOro ramerodura. KoopamHUpOBaHHOE pa3BUTHE 3apOJbIIa H
sHmocnepma, reusl FIS2, FIE, MEA, PHERES1 A.thaliana. Teust MET1 u DME perymasitopbt
9KCIpeccHn MarepuHckoro aytens rena MEAB sHnmocniepme. SIBneHMEe MMIPHUHTHHTA MAaTEPUHCKHX H
OTIIOBCKHX aJUleJIell MPH pPa3BUTHU DHAOCIIEPMA, SIUTCHETUYECKUI MEXaHU3M UMIPUHTHHTA.

Pa3pnen 5. «'eHeTHYecKHe METOALI CeJIeKIMI»

[omummonaus. MexaHU3MBl  BO3HMKHOBCHHUS  IOJMIUIOWIOB M WX  KIAcCU(UKAIIMS,
aBTOMOTIOJUIUIONIBl W AJUIOTOMUIUIONLL. [lOMUIUIONIHOE TPOUCXOXKACHUE BaXXHEHIIMX KYyJIbTYPHBIX
pactenuii. [lameomonuIuIONABl M HEOTIOMUIUIONAEI. Pollb OTHaNeHHONW THOpHIN3ANK B BO3HUKHOBCHHUH
BUJIOB, PCKOHCTPYKIMS TEHOMOB pacTeHWiA. SIBIeHHE TreTepo3uca W THIIOTE3bl O MEXaHM3Max ero
nposiBiacHus. ['eHetuueckue 3(pdekTsl npu nonumionguu. Cyapba IyIUIMIMPOBAHHBIX TE€HOB Y
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AJUTOTIONUIIIONIOB. BlHsAHME NOMUINIONIN3alUN  HA DKCIPECCUIO TEHOB Y aJUIONIOJIMIIIONIOB: SIBIICHUE
3aMOJIKaHUS IyIUTHIIUPOBAHHBIX T'€HOB (PEIUIPOKHOE W OpraHCIeu(pUIHOE), AUBEPCUPUKAIIL
(GYHKIMY, W3MEHEHHE YPOBHS OKCIPECCHH. ONHITCHETUYECKHUH MEXaHU3M 3aMOJIKAHWS TEHOB.
CuHTeTHYeCK1E TOIUIUION B apaOUIOICHC TS U3YUYEHUS SKCIIPECCUH AYIUTUIIMPOBAHHBIX T€HOB B PSILy
NOKOJNIEHUH. Ponp monumuionguyu B 3BOJIONMM T€HOMOB PAacTeHH M BupooOpaszoBaHus. CTpyKTypa
AJUTOTIONMIITIONHBIX T€HOMOB IIIEHUIBI, XJIOMYAaTHUKA, TPUTHKaNE, U Ap. IIpakTHueckoe ucnonbp30BaHne
Pa3HBIX TUIIOB MOJIMIIIIONIOB.

AHeyruionus Ul pelleHus 3a7ad KapTUPOBAHUA I'€HOB. THIbl aHeyIion10B. MOHOCOMHBINA U
HYJUIICOMHBI aHaJIW3 Ha NpuUMepe MeHWnsl. IlpuMepsl NMpUMEHEHUs aHEYIUIOWANM PAacTCHHH B
pEIIEHNH MPAaKTUUYECKUX 33/1a4 TEHETUKH U CEJIEKIIMY PaCTECHUM.

lammonnasl ecTeCTBEHHbIE W MCKYCCTBEHHBIC. MeTOIbl MOJTYYEHHUsS! TaIIOMJO0B: OIU3HEIOBBIN
METOJ, IICEBAOTaMUsl, HHAYLUPOBAHHBINA aHAPOTEHE3 B KyJIbTYpe MBUIBHUKOB, THOPUAN3ALNS C JPYTUMH
BUJAaMU M CEJEKTHBHAs OSJMMUHAIMA XPOMOCOM B TuOpumHOM 3aponsime. [Ipaktuueckoe
WCIOJIb30BaHNEe U 3HAUECHUE ralIoNI0B B CEJIEKIIMOHHOM IPOILIECCE.

HuroniazmMaTuyeckasi My:kckasi crepmibHocTh pactenuii (IIMC). KosbiieBble U THHEHHbBIC
JHK  wmutoxonapuit  pactenmii. lloBropsl w©  BHyTpUMOJeKysipHas pekoMmOmHammsa. PHK-
penaktupoBanue MT-HK u xumepusie rensr. Pons MT-xuMmepHubix reHoB B nposiiennu [IMC. IIMC kak
IpUMEp B3aUMOAEHUCTBUSA SNEPHBIX W MHTOXOHIPHAIBHBIX TIE€HOB. MOJIEKYISIpHO- TE€HETHYECKHUE
MEXaHH3Mbl BOCCTAHOBJICHHsI (DEPTHILHOCTH TBUIbLIBI, TeHBI- BoccTanoBuTenu (Geprunsaoctr (Rf), posib
PPR 6enkoB. Cretuduunocts Rf-renos k tumy [IMC. Tunsl nuromnasmsl Kykypy3sl — T (Texacckwit),
C (uappya) u S (monmaBckuii) u mposisieHue [IMC. MexaHu3Mm JeWCTBUS I€HOB-BOCCTAHOBUTEICH
IIMC na mpumepe kykypy3sl C- S- m T- muromazmoil. DKOHOMHYECKOE 3HAaYeHHE MYTaIuil
MUTOXOHJpUaibHoro resoma u nposiienuss LIMC. HUcnonps3zoBanue LIMC B cenekIIMOHHOM Ipoliecce.
leneTnyeckass cxema TOJNyYeHHS MEXJIMHEWHBIX THOpUAOB Ha ocHoBe wmyrammid [IMC u
BOCCTaHOBUTeNEH ¢epTunbHOCTH. PacmpocTtpaHeHne mpakThdeckoro mnpuMmeHeHus seierms [[MC B
CEJIEKIINH CENBbCKOXO03SIMICTBEHHBIX KYJIBTYP.

CrnoHTaHHBIA M HHAYHHPOBAHHBIN MyTareHe3 y pacTeHuid. SlaepHble v nuUTOMIa3MaTHUECKHE
myTauuu. OCHOBBI 3aKOHAa TOMOJIOTHYECKHMX PSAIOB HaciencTBeHHON m3meHurnBoctn H.M. Basmiona.
WHayurpoBaHHBIM MyTareHe3 pacTeHHH (U3MYECKHMH, XUMHYECKMMU MYTareHaMH H TSOKEIIbIMH
Mmetamuamu. CrekTp BO3HMKAOMUX MyTanui. OcOOEHHOCTH BBISBICHUS WHAYIMPOBAHHBIX MYyTalud y
pactenuii. OCHOBHbIE NMPHUHLMIIBI BBIACIEHUS  MyTallMii y  CaMOOIIbUTUTENEH, MepeKPeCTHUKOB U
BEreTaTMBHO PAa3MHOXKAeMbIX pacTeHUi. XHUMepbl, CTPYKTypa XUMEpPHOIO pacTeHUss U cyabda
MYTaHTHOTO CeKTopa B OHTOreHesze. OCOOEHHOCTH TI'€HETHYECKOTO aHaju3a PAacTEHHH M BbISBICHUS
MyTaHTOB B M1-, M2-, M3-nokonenusx. ['enetnueckn 3pGEKTHBHBIE KICTKH U UX POJIb B MPOSIBICHAN
WHAYLUPOBAaHHBIX MyTalnud. THIBI MyTalui u METO/BI ux BBIJICTICHHUS.
XnopoduabHble U SMOpPHOIETAIbHBIE MyTalul. PacTuTenbHble TECT-CUCTEMBI Ul OLEHKH MYTareéHHOI'O
JEHCTBUS Pa3IMYHBIX COSNMHEHUH M (aKTOpPOB OKpyxaromied cpezpl. CelleKIMOHHbBIE JOCTHKEHUS C
WCIIOJIb30BaHHEM METO/Ia MyTareHesa.

XpoMocoMHass MHKeHepHsl pacTeHMid. MaHUIY ISIMM XPOMOCOMHBIM COCTaBOM pPacTEeHUH Ha
YPOBHE LIETBIX T€HOMOB, OTAEIBHBIX XPOMOCOM W MX CETMEHTOB C IENBI0 YBEINYCHHUS T€HETHUECKOTO
pa3zHoo0pa3us KyIbTypHBIX BHIOB.

Pa3gen 6. «I'eHeTHKAa MMMYHHMTETA pacTeHUID)

IHonsTne HUMMYHUTETA pacTeHui. Bxmag H.M. BaBwioBa B u3ydeHuu
npobiiemMsl uMMyHHTETa. OCHOBHBIE BO30ynmuTenu Oomne3Hell W BpemuTenu pacteHuil. IIpakTudeckoe
3HAUEHHUE U3YYEHUS TEHETUKN UMMYHUTETA PACTEHUH.

OcHOBHBIC THIBI HMMYHHTETa PpacTeHHWH. BpoXIeHHBI aKTHUBHBIH HMMYHUTET —
YCTOMUYMBOCTh K OOJIE3HU, KOTOpass 00ecIeunBaeTcsi CBOMCTBAMH PACTEHUM, MPOSBISIONIMMUCS Y HUX
TOJIBKO B CITydae HamaJeHHs MaToreHa. Tumnsl akTHBHOTO UMMYHHUTETa

— HecneunpuuHbIN (0a30BbI UMMYHHUTET WM TOPU30HTAIbHASL YCTOWYMBOCTD) U CIIELM(UYHBINA
(BepTHKaANIbHAS WM pacocrenuuuecKas yCTOWYMBOCTh). [IpHOOpETEHHBI WMMYHHTET DPacTCHUH,
0COOEHHOCTH, OTJINYHUS OT IPUOOPETEHHOTO UMMYHHUTETA AKUBOTHBIX.

MoJiekyJIsIpHO-TeHeTHYEeCKHUe MeXaHU3MbI Hecnenu$puieckoro
BPO’KIEHHOI0 HMMYHHUTeTa pacTeHnid. Perentopsl BPOKIEHHOTO HecTienupUIHOTO
UMMyHUTETan ux Juradnbl. Ctpykrypa penentopoB PRR. Axtusupyromue ux auranasl PAMP, HAMP,
DAMP—uyxeponHbpIii  OMomarepuan, TIOMABIIMA Ha IOBEPXHOCTh KICTKH. KoOHCEpBAaTUBHOCTH
peuenTopoB HecnenU()UUHOTO HMMYHHTETa (Ha TpHMEpe peuentopoB ¢uiareuivHa pacTeHUd u
JKUBOTHBIX). JIpyrue KOMIOHEHThl UMMYHHOT'O OTBETA.
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MoJiekyJIsIpHO-TeHETHYECKH e MeXaHU3MbI crenupuIecKoro
BPOKIEHHOr0 HMMYHHUTeTa. D PEeKTOPHBIC MOJIEKYJIBI MATOTCHOB (IMHUCHTOPBI) U HX penentopsl (R —
Ocnkn). JloMeHHast CTPYKTypa pelenTopoB, oCHOBHbIE TUMBL. LRRS — cTpykTypHas 0CHOBa UMMYHHOTO
orBera pacteHuid. R-rensl Tuma | — cample mommMop¢HBIE TeHBI pacTeHH. Teopus COMPSHKCHHON
SBOJIIOLMU XO3siMHA WU mnapasuta. ['unoresa duopa «reH Ha rew». DyHKIUS CATHLMAIOBOM KHUCIOTHI,
YKACMOHOBOW KHCJIOTHI, STHJIEHA U JIp. TOPMOHOB B IMMYHHOM OTBeTe. Peaknus cBepX4yBCTBUTEIBHOCTH.
Paznmuume oTBeTa Ha mOBpexAcHHE OHOTpodamMu, HEKpoTpohaMu U HACEKOMBIMHU. AHTOTOHH3M
CHUTHAJBHBIX ITyTeH, yUacTBYIOIMIMX B  3alIuTe OT OMOTPooB M HEKpoTpohoB. BiusiHNe maTtoreHoB
Ha pa3BUTHE UMMYHHOTO OoTBeTa. CTOpOXKeBas MOAEITbUMMYHHUTETA.

AyTOVMMYHHBIC PEaKIMU y PacTeHUi. SIBiIcHHME TMOPUIHOTO HEKPO3a — PaCHpPOCTPaHEHHOCTh
UTeHeTUYECKUI

KOHTpPOJb. POJb MOOMIBHBIX MMMYHHBIX CHTHAJIIOB B Pa3BHTUH CHCTEMHOTO MPHOOPETEHHOTO
UMMYHUTETA U UMMYHHOM MTaMSITH.

Pa3nen 7. «I'eHeTHKA OHTOreHe3a pPacTeHH D)

OOmye NpUHLIMIBI PETYJSIIUN Pa3BUTHSL paCTEHUH. | eHeTHUeCKHue OCHOBBI PErYIALUN Pa3BUTHUS
pactenuii ¢putoropmonamu. ['eHeTHyeckuii KOHTPOJIb MOpdoreHe3a pacTeHuil. [ eHeTHUecKkuit KOHTPOITh
pa3BUTUS DPA3HBIX JOMEHOB 3apOJbla. ['€HETMUECKHH KOHTPOJb Pa3BUTHS alMKaIbHOM MEpPHUCTEMBI
nobera, JucTa, KOpHA. | eHeTHUeCKUil KOHTPOIb MHULMALIMK LBETCHUS, PA3BUTHS MEPHUCTEMbI LIBETKA U
opratoB 1BeTka. ABC-Mozienb TeHeTHYeCKOTro KOHTPOJIS pa3BUTHUS IBETKA.

Pasnen 8. «l'eHeTHMYecKkHMe TEXHOJOTHM B PpelleHUM 3aJa4 CeJIeKIHUH U
CEMEHOBOACTBA» I'eHeTHyeckass WH:KeHepusi pacteHuil. lcTopusi mnonydyeHHs] TpPaHCTEHHBIX
pacTteHuii. MeToapl MOJIy4YeHUs TPAHCTCHHBIX pacTeHui. IIpsmbple METOIBI MOJIY4YEHUs TPAHCTEHHBIX
pactennii. BekTopsl [Tl reHeTHYEeCKOW TpaHChOopMaIiH pacTeHui.

Co3anue KOMHTETPaTUBHBIX 1 OMHAPHBIX BEKTOPOB LI TepeHoca uyskepoaHoi JJHK.

Hcnonb3oBaHue CENEKTUBHBIX MapKepOB M PErNopTepHBIX TeHoB. OO0macTh TNpUMEHEHUs
TpaHCTEHHBIX pacTeHHH. [lomydeHne kauecTBEHHO HOBBIX MPOAYKTOB HA OCHOBE TPAHCTEHHBIX PACTEHUI:
C 3aMeIUICHHEM CO3pEBaHMsl M KOHTPOJIUPYEMBIM CO3PEBAHNEM; yIIydlIeHHe
MUIIEBBIX W TEXHOJOTMYECKUX CBOWCTB; yCTOWYMBBIC K TepOMIINAaM; YCTOHYMBBIE K HACEKOMbBIM-
BPEIUTEISIM; YCTOMUYUBBIE K OOJIE3HAM U Ap.

Mertabonudeckass WHXEHEPHsT HAa OCHOBE TPAHCICHHBIX TEXHOJIOTMH — BOCCO3JaHUE
OTCYTCTBYIOILINX MeTabonn4yeckux myTeil. TpaHCcreHHble pacTeHHs puca ¢ KapOTHHOMIAMHU, TPAHCTE€HHbIE
pacTeHus Tomarta C IUI0JIaMH, HaKalUIMBAIOIIMMHU aHTOIMaH, roylyOble po3bl M T'BO3IWKU. TpaHCTEHHbBIE
pacTeHHs — MPOAYLIEHTH! (papMaleBTHUECKUX OENKOB, BAKIIKH, aHTUTEIN. TpaHchopMaLus XJI0poIIacTHOR
JHK.

Pa3paboTka MeTOZOB 3alIMTHI OKpYXarolled cpeAabl Ha OCHOBE TPAHCTEHHBIX PACTEHUI.
buogerpanupyemsle MaTepualbl HA OCHOBE TPAHCTEHHBIX pacTeHW. TpaHCTeHHbIE PACTEHMS IS
OYUCTKH TOYB U BOJOEMOB (TIOTJIOLIAIOUINE M paspylIaloliie TOKCHYHBIE COCOUHEHUs). TpaHCTeHHbIE
pacTeHus — TECTEPHI 3arpsi3HEHUH. BHOTOMIMBO M3 TpaHCTEHHBIX PAacTEeHHH. APryMEHTHI MPOTHBHUKOB
WCIIONIb30BaHMs TpPAHCTEHHBIX pacTeHui. [loTeHnnanpHblE TPOOIEMBI HCHOJIB30BAHHUA TPAHCTEHHBIX
pacTeHHi U IMyTH UX PEILICHUS.

I'enomnoe penaxktupoBanue pacteHuii. Cuctema CRISPR— Cas mis momydeHms IeJeBBIX
MyTalMii B pa3IMYHBIX PACTUTENLHBIX Opranu3Max. Tumbl Myranui, reaepupyembix CRISPR- Caso.

Penaktoper mmro3uHOBBIX ocHoBaHui (CBE) u  pemaktopsl aneHuHoBbIX ocHOBaHMH (ABES)
Ha ocHoBe CRISPR u nx ocobeHnHOCTH.

MounekyJisipHO-TeHeTHYECKHE MAPKePhl B pelicHnN (HyHJaMEHTABHBIX U MPAKTUIECKUX 3a71a4
TEHETHKH W CeNeKUUHU. THUIMbl FeHEeTHYECKUX MapKepoB. MeToabl co3aHMsl T€HETUYECKHX MapKepoB.
OcOo0EHHOCTH MPUMEHEHHUS! TeHETHUECKUX MAapPKEPOB B PELICHUH T'€HETUYECKUX M CEJIEKIMOHHBIX 3a1ad.
Mapkep- onocpenoBaHHas CeJeKUUs pacTeHuil. I[IpUHIOWIBI TE€HOMHOH CENEKIHWH PacTeHUi.
IIpakTrHueckue mpuMepbl IPUMEHEHUS] METOI0B MapKEePHON U TEHOMHOM CEIEKIINU pacTeHUH.

Paznen 9. «I'eneTnka nonyJasinuii». Ucropusi nonstus «nonyJasinus. CoBpeMeHHOe
omnpeaejeHue nonyasiuuu. I'eHernyeckasi CTPyKTypa MOMyasiuM.
I'enernyeckast cTpykTypa momyismud. [laHKMHUKTHYECKHE M KJIOHAIbHBIE MOMYJISIUH. 3aKOH
Xapau-BaitnOepra mo pacmupeneneHuio GeHOTHITHYSCKUX TPYNI W TEHOTHIIOB B MOMYJIAIUH. DaKkTOPHI
OUHAMUKY — TIOMyJISIOUH. bBHOXMMHYECKHE BO3MOXKHOCTHM OIIGHKH TeTePOreHHOCTH  MOMYJISIIUU
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(anexTpodopes 6enmkos, cocra PHK u 1.11.).

DBOIIIOIINOHHEIE

mporieccel B

TIOITYJIAHU .

Crabumu3upyonmii,

JIU3pYOTUBHBIA U

BHI/IMI/IHpr}OHII/Iﬁ BHU bl €CCTCCTBCHHOI'O 0T6opa. IToTok T'CHOB, MONYJJIALMOHHBIC BOJIHBI (BOHHLI )KI/ISHI/I),
I[peﬁ(b T'CHOB, I/IH6pI/IHI/IHI‘, U30JAus, HX CHCHI/Iq)I/I‘{HOCTI) U poOJib B AWMHAMHUKE TICHHBIX YacCTOT.

T'eneTnaeckuii momuMophr3M U TPOOISMBI SBOJTIOIIHH.

4.3 Jlekuuu/ npakTuyecKue 3aHATUS

OYHASA ®OPMA OBYYEHMUAA

Tabnuma 4a

Coaep:xaHue JIeKIMH/MPAKTHYECCKUX 3aHATHI

U KOHTPOJIBHBIC MCPONIPUATHUSA

. ®opmupyembie Bu
Ne Haszpanue Ne u Ha3BaHMe JIEKIUiA/ pMHpY 8 KoJua-Bo
o KOMIIETCHIINH KOHTPOJBHOI'O
n/n pa3aeaa, TeMbI NPAKTUYECCKUX 3aHATHHU qacoB
MepOonpUATHS
1. Pa3nen 1. «<BBenenue» 4
Tema 1.
I'enernka kax | Jlekiusa Ne 1. Ucropus .
YCTHBIN
HayKa FeHETUKU.3a1a49u 1 R 2
METOAbI T€HETUKHU OIIK-1.1, poc.
1.4
OIIK-4.2,
[TpakTdeckoe 3aHsATHe
4.3 3ammra
Ne 1. OcHoBBI paboTHI
paboTHI. 2
¢ OMOOTHYECKUMHU
TectupoBanue
MHUKPOCKOITAMH.
2. Pasnen 2. «lluTonornyeckue u MoJieKyJisipHble OCHOBBI 12
HACJIEICTBEHHOCTH
Tewma 2. Jlexrust Ne 2.
Murotnueckn | Murtotuueck
¥ UK ¥ (a3el | U UK 1
MHUTO3a Y (a3bl MUTO3a
PACTUTENBHBIX |y YcrHbIi 5
OpraHU3MOB, pacTuTeNbH ompoc.
XPOMOCOMBI U | BIX OIIK-1.1,
ux OpraHu3MOB, 14
XapaKTEPUCTH | XPOMOCOMBIN MX OIIK-4.2,
Ka. XapaKTEepPHUCTHKA 4.3
[IpakTHueckoe 3aHsTHE
Ne 2. Murtornuyeckui 3ammura
LUKI ¥ Qa3bl MUTO3a Y paboTHL. 2
pacTUTENBHBIX TectupoBanue
OpTaHW3MOB.
Tewma 3. . YcrHbIM
. Jlextus Ne 3. Metios. 2
Meiio3. onpoc.
Muxkpocnopor | [IpakTrueckoe 3aHsATHE
€Hes. Ne 3. OIIK-1.1,1.4 3a .
UT
MuxkporameTo | Mukpocnoporeses. OIIK-4.2, !
paboThI.
TeHE3 MukporameToreHes. 4.3 2
TectupoBanue.
Maxkpocnopo- | Makpocmnopo- u
u MaKpOTraMeTOTreHe3.
MakporameTor | OmiogoTBOpPEHUE.
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IUTA U3y4YeHus: GyHKIUH

Ne Ha3zBanmne Ne u Ha3BaHMe JIeKIUit/ Popmupyembie B Koxa-Bo
n/m | pas3geja, TeMbl | NPAKTHYECKUX 3aHATHI KOMIETEHIIHI KOHTPOILHOTO 4acoB
MepOnpHUSTHS
€Hes.
OrmnonoTBOpEH
ue. PazButue
3apoJbllia U
JHJOCIIEpMA.
Tewma 4.
Hyxuen-
HOBBIE IIpakTrueckoe 3ausaTue
KUCJIOTBL,HX Ne 4, 3amuTa
OIlK-1.1,1.4
CTPOECHUE U Hykneunossie OIIK-4.2 paboTHL. 2
¢dynkun. Oc- KHUCJIOTBHI, 43 ' TectupoBanue.
HOBHBIE UXCTPOCHUE U
JTaIlbl GyHKIUH.
OonocuHTE3a
Oenka.
Tema 5.
l:eHeTI/I‘-IeCKI/I Jlexmus Ne 4, } OIK-1.1,1.4 YcTHBIN
U KOJ. I'enernueckuii kox. OIIK-4.2 oIpoc. 2
Perymsmus Peryisauus skcnpeccun 4.’3 TectupoBanue.
JKCIPECCUHU TEHOB.
TEHOB.
3. Paznen 3. «CTPpyKTYpPHO-(PYHKIIMOHAJIbHAS OPraHU3aLMsl T€HOMA 8
pacTeHuii M aHAJIU3 (PYHKIHUH reHay
Tema 6. Jlexrmst Ne 5.
CtpykTypHO- CtpyKTypHO-
byHKIMOHA (GyHKIMOHAIBHAS
bHas OpraHM3aIHATeHOMA. YcrHbIi
OpraHu3aIus ["'eHOM XJIOPOILIIACTOB M OIIpoc. 2
FeHOMa. MUTOXOH/IPUH. OIlK-1.1,1.4
MoOWIBEHBIE OIIK-4.2,
I€HETHYECKHE DJIEMEHTBI 4.3
pacTeHHH.
IIpakTueckoe 3ammra
3aasaTHe Ne 5. paboTHI. )
MuToxoHapralIbHbIN TectupoBanue.
TE€HOM
Jlexuus 6.
Tpancno3oHHbIH .
MyTareHe3 pacTeHui. Y CTHbIH
MyTalMOHHBIH aHAJH3 onpoc. 2
JUIIU3Y9eHHs (QYHKIINT OIK-1.1,1.4
CHOB OIIK-4.2,
[IpakTHyecKoe 43 3amura
3aasTue No 6. paboTHI. 5
MyTannoHHBIN aHATN3 TectupoBanue.
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Ne HaszBanue Ne 1 HazBaHme Jgekuumii/ Popmupyembie B KoJa-Bo
n/m | pas3geja, TeMbl | NPAKTHYECKUX 3aHATHI KOMIETEHIIHI KOHTPOILHOTO 4acoB
MeponpHsITHS
TCHOB
4, Paznen 4. «CucremMbl pa3sMHOKeHHS] PACTEHUH MUX reHeTHYEeCKUil 8
KOHTPOJIb)
Tema 7. Jlexmus Ne 7.
PasmHOXeHUE | JKu3HEHHBIE LUKJIBI
pacTeHuit u PacTeHHUIA.
reHeTH4ecKkuid | ['enetmyeckue > PexThi
KOHTPOJIb IPU BEr€TATUBHOM U VYcrubiit 5
T'CHOB. II0JIOBOM Pa3MHOXKCHHH, OIIpOC.
npu
CaMOOTIBUICHUH U
EPEKPECTHOM
OHJP;OILI())TBOpeHI/II/I. OINK-1.1,1.4
OIIK-4.2,
[IpakTuyeckoe 43
sansTue Ne 7. '
I'enernueckue
3G eKTH pH 3ammTa
BEIr€TaTUBHOM U pa60TbI. 2
TOOBOM TecTupoBanue.
Pa3sMHOXEHHUH, TPH
CaMOOIIBIJICHHUHN U
MEPEKPECTHOM
OILIOIOTBOPEHHH.
Jlexus 8.
ﬂByIzILOMHOCTL. 3amura 2
AnoMuKCHC. OIK-11,1.4 padoTeL
OIIK-4.2,
[TpakTnueckoe 3aHsATHE 4.3 3amra
paboTHI. 2
Ne 8.Ctpoenue nBeTka
TectupoBanue.
5. Pasnen 5. «'eHeTHYeckne MEeTOBI CeJIEKIIUM) 8
Tema 8. Jlexmmsa Ne 9.
I'enernveckne | llonummonaus.
METOIBI I'ereposuc. N ——
CeNeKIIHH AHeyTUTON U OIlK-1.1,1.4 2
IuTomna3sMaruyeckas OI1K-4.2, onpoc.
MYKCKasi CTepHIbHOCTh 4.3
pactenuii (LIMC)
[IpakTuueckoe 3aHsTHE 3amura 5
Ne9 . Pemenne 3amau. paboTHI.
Jlexmus 10.
CroHTaHHBIH
WnayumpoBaHHbIi VYcrHbii 5
MyTareHe3 OIlK-1.1,1.4 ompoc.
y pactenwii. ['ennas OIIK-4.2,
UHXEHEPHUs 4.3
IIpakTueckoe Sarmura
3ansitue Ne 10. 2
Hcnons3oBanue paboTEL.
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. dopmupyembie Bu
Ne HaszBanue Ne 1 HazBaHme Jgekuumii/ pMHPY A KoJa-Bo
N KOMIIETEHIIN U KOHTPOJIBHOTO
n/m | pasaeia, TeMbl | NPAKTHYECKHX 3aHATHI yacoB
MepONpPHUSITHSI
VHyUPOBAHHOT'O TectupoBanue.
MyTareHesa
6. Pasnea 6. «I'eHeTHKa HMMYHHMTETa pacTeHHI» 10
Tema 9. Jlexrus Ne 11. Tousitue
['egeTuka HMMYHHUTCTA paCTCHHﬁ. V CTHEL
HMMYHHTETA OcHOBHBIE THIIBI 2
HMMYHHUTETapacTCHHUIA ompoc.
OIlK-1.1,1.4
OIIK-4.2,
IIpakTHueckoe 3aHsaTHE 43
Ne 11. ' 3ammura
MMMyHHBIE pacTeHUSI paboThI. 2
co TectupoBanue.
CpEIHEN CTEIECHBIO
MMMYHUTETA.
Jlexmus Ne 12,
MonekynspHo-
TCHECTUYCCKUC yCTHBIﬁ
MEXaHU3MBbI 2
Hecnenu(puIecKoro ompoc.
BPOXKICHHOTO
VMMYHUTETA PACTEHUH.
Jlexmms Ne 13.
MosnexynspHo- OIK-11,14
OIIK-4.2,
TCHECTUYCCKUC 4 3 yCTHBIﬁ
MEXaHU3MBI : OIPOC 2
cnenupuIecKoro poc.
BPOXKIEHHOTO
MMMYHUTETA PACTEHUH.
IIpakTrueckoe
3amura
3aHsThHe Ne 12.
paboTHI. 2
['eneTnueckue
TectupoBanue.
KapThl.
7. Paznen 7. «I'eHeTHKAa OHTOreHe3a pacTeHU» 4
Tema 10. Jlexmms Ne 14, O6mue
FCHCTI/IKa IIPUHIOUIILI PETYIIAINNA
" Pa3BUTHS PACTCHUH. YCTHBIN 2
I'eHeTHYECKHE OCHOBBI ompoc.
OHTOTCHE3 pEeryILun pa3BUTHSA
v IK-1.1,1.4
pacTeHui pactenuii O ’
OIIK-4.2,
[IpakTueckoe 43
3aHsTue Ne 13. ’ 3ammTa
MonudukanonHas u paGoTEI 2
TeHOTHUIINYECKas Tectuposanue
W3MEHUYHUBOCTD
8. Pasnen 8 — «I'eHeTHYecKHe TEXHOJIOTHH B PEllICHUH 32124 CeJIEKINH U 12
CeMEHOBO/ICTBA
Tema 11. Jlekums Ne 15. OIlK-1.1,1.4 v .
I'enetnueckue | I eHeTHYCCKAs OIIK-4.2, CTHBIN 2
TeXHOJOTHH B WH)KCHEpUS PaCcTCHUU. 4.3 ompoc.
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Ne Ha3zBanmne Ne u Ha3BaHMe JIeKIUit/ Popmupyembie B Koxa-Bo
n/m | pas3geja, TeMbl | NPAKTHYECKUX 3aHATHI KOMIETEHIIHI KOHTPOILHOTO 4acoB
MeponpHUATHS
peleHuu [TpakTHdeckoe 3aHsATHE
3a1aq No 14. Metoib 3amura
CENIEKIIUY U KOHCTPYHPOBaHMA padoTHI 2
CEMEHOBOJICTB pexomOunantHbix JIHK TectupoBanue.
In vitro
a
Jlexkimus ~ Ne  16.
I'enomuoe VY CTHBIH
pe):[aKTI/IIjOBaHI/IC oIpoc. 2
pacTCHUH. OIlK-1.1,14
[TpakTHueckoe 3aHsATHE OIIK-4.2,
Ne 15. I'enetuuecku 4.3 3ammra
MOAU(PUIIIPOBAHHBIC paboTHI. 2
MUKPOOPTaHU3MbI 1 UX TectupoBanwue.
MCIOJIb30BaHUE
Jlexumst Ne 17.
MauiekyJisipHo- Yerablit 2
TeHETUYECKUE MapKEPhI omHpoc.
[Ipaktueckoe 3anstue | OI1K-1.1,1.4
Ne 16. [Monyuenue OIIK-4.2,
TPAHCTCHHBIX 4.3 3amura
pacTeHui, yCTOMYUBBIX paboTHI. 2
HeOJIaronpusATHBIM TectupoBanue.
dakTopaM BHEITHEH
cpenbl
9. Paznen 9 — «I'eHeTnka nomyasiumii» 6
Tema 12. Jlexmus Ne 18.
CoBpemeHHOe | CoBpeMEHHOE
OIIPEACIICHUE | onpeneneHue
TOITYJIAIHH. MOMYJIANHA. 3aKOH YcTHBIIT 2
Tenetnueckast | Xanny-BaitnGepra — orpoc.
CTpyKTypa OCHOBHOM 3aKOH
e MOIYJIALIMOHHON
TCHETHKH.
I[IpakTuueckoe 3ansrue | OIK-1.1,1.4
Ne 17. OIlK-4.2,
3akoH  Xapau- 4.3 3ammTa
BaiinGepra paboThI. 2
OCHOBHOW 3aKOH TectupoBanue.
MOMYJISIIIHOHHOM
TCHETHKH.
[TpakTHdeckoe 3aHATHE
Ne 18.
[IpoGnema coxpaHeHUs 3amura 2
Ooropa3zHooOpasus. paboTHI.
Pemenue
3aja4.
3AOYHASA ®OPMA OBYUYEHUSA
Tabmnura 40
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Conep:xanue JJeKUUil/MPaKTHIECKUX 3aHATHI

U KOHTPOJIBHBIC MEPOIIPUATHUSA
®opmupyem Bux
Ne HazBanmue Ne 1 Ha3BaHMe JeKIUii/ ble Kou-Bo
. KOHTPOJILHOI0
n/m | pasmeia, TeMbI NPaKTHYECKUX 3aHATHI KOMIIETeHIIH . 4acoB
H MeponpusITUS
1. Paznen 2. «l{utonornueckue U MoJIeKyJISPHbIEOCHOBBI 6
HACJIeACTBEHHOCTH)
Tewma 2.
MuToTHYeCKHit
WK 1 asbl [IpakTuueckoe 3aHsaThe Ne
MHUTO3a Y 1 OIIK-
' . 1114 3ammTa paboTHl.
PpacTUTEIbHBIX MUTOTHYECKUH TTUKIT U OH’K- 49 Tm P 2
OpraHUu3MoOB, (1)2131)1 MHTO32 y A 3 y CCTUPOBAHHC.
XPOMOCOMBI 1 PACTUTENBHBIX OPTaHU3MOB. '
ux
XapaKTEePUCTUKA
Tema 3. Meiio3. Jlexuus Ne 3. Metios. VeTHBIH ompoc. 2
Mukpocnoporene | Tipayryueckoe sanstne Ne 3. | OIIK- 2
i'/[HK orAMETOreH MuxkpocnoporeHes. 1114
3 P MukporameToreHes. OHK:;Z’
Makpocropo- u Maxkpocnopo- 1 ' 3 5
Makporamerorene | MaKpOraMeTOrcHes. amuTa paooThl.
3. Ormno10TBOpEHHE. TectupoBanue.
O1I10J0TBOpPEHHE.
PazButue
3apoJIblia U
SHJI0CIIEPMA.
OYHAS U 3A0OYHASA ®OPMbI OBYUYEHUSA
Tabmuma 5
IlepeyeHb BOIPOCOB /1JIsl CAMOCTOSITEILHOI0 H3YYeHH S TN CHUILITHHbI
Ne HasBanue pasjeina, Ilepeyens paccMaTpuBaeMbIX BOIIPOCOB JJIsI
n/n TEMBI CaMOCTOSITEJILHOTOM3YYEeHUs

Pasnea 1. «BBenenue»

1. | Tema 1. OcHOBBI pabOTHI

C

OHOJIOTUYECKUMHU

MHKPOCKOIIaMHU

OCHOBHBIE 3Tallbl Pa3BUTHUSI T€HETUKH. POJb 0TE€UeCTBEHHBIX
VYEHBIX B pa3BUTHH reHeTHku u cenekiuu (H. V. Bapuios,
A. C. Cepeo6posckuii, H.K. Konsios, I0.A. ®unumaenko,
C.C. YerBepukoB u 1p.). 3HaUCHUE TEHETUKH JIJISl PEIICHUS
3aa4 CeNeKIMH, METUIUHBI, OMOTEXHOJOTHH, IKOJIOTHUU.

KpynHeimme OTE€4ECTBEHHBIE  CEJIEKLUOHEPHI u
opranmsaropel  cenexkunu: M.B. Muuypun, C.1. XKerainos,
H.M. Baswios, ILU. Jlucuusia, B.E. Ilucapes, B.C.

ITycroBoiir, ILII. Jlykesanenko, A.Il. Illaxypaua u np.
OcCHOBHBIE TOCTHKEHUS CEIEKUUU pacTeHuid. OpraHusanus
CEeTU CEJEKIMOHHO-TEHETUYECKUX YyupexaeHuii B Poccun
(OIIK-1.1; OIIK-4.2.)

« Paznen 2. «HI/ITO.]'IOFI/I‘ICCKI/IG N MOJICKYJAPHBIC OCHOBbI HACJTCACTBECHHOCTH»)
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Tema 2. Murtotuue-
CKHM UK U (ha3sl
MHUTO3a Y PACTUTEIb-
HBIX OPTaHNU3MOB,
XPOMOCOMBI U X Xa-
paKTEepHUCTHUKA.

Knerounsnii muki: uatepdaza u Muto3. MuaTepkunes u
MHTEPBAJIbI G1, S, G2. IIpecuHTEeTUYECKHI, CHHTETHUECKUAN
M MOCTCUHTCTUYCCKHA Mepruoibl. MUTO3 — TIaBHBIN CIIOCOO
nenenus kietku. Pa3pl MUTO3a: Mpodasza, MeTadasa,
aHadaza u Tenodaza. M3MeHeHUsT B CTPYKType XpOMOCOM
(creneHb ynakoBku). Pacnpenenenne JOYEpHUX MOJIEKYJ
HK npu nenenun xietku. OCOOEHHOCTH BOCTIPOU3-

Tema 3. Meiio3. Mux
pocrioporene3. Muk-
porameToreHes
Makpocnopo- 1 Mak-
poramerorenes. Omio-
noTBopeHue. Pazsutue
3apoJibliia U
SHI0CTIEpMA.

Tema 4. HyknennoBble
KHUCJIOTBI,UX CTPOCHUE U
¢bysakuun. OCHOBHBIE

Tema 5. I'eneTnueckuit
kon. Perymsauus
3KCIPECCUU F€HOB.

Tansl OMocuHTE3a OEJIKa.

BEJICHUSI U pacHpeie]ICHUsI IUTOIIa3MAaTHYECKUX
OpraHoUJIOB B MpoLEcCe ACTCHUs KIETKU. [pyrue Bubl
NEJICHUS KJIETKU. AMHUTO3 — IPSIMOE JIEJICHUE KIIETKH U €T0
[OCJICACTBHS. DHJIOMUTO3 U €r0 YaCTHBIN cirydal —
MOJUTEHUS. | UTaHTCKHUE XPOMOCOMBI.

Meiio3 — croco0 yMEHBIICHHUSI YUCIIa XPOMOCOM B TTOJIOBBIX
KJIeT- Kax. J[Ba mocnenoBaTesbHBIX JACJICHUS KJIETKH MpHU
Me€i03€: pellyK- HMOHHOE U 3KBauuMOHHOE. Da3pl neneHui.
JmutenbHOCTh mpodassl | MEHOTHYECKOTO JCICHHS KIICTKH.
Konbroramust TroMOJIOTUYHBIX XpPOMOCOM B JHAKUHE3E
Meio3a. buonmorudyeckoe 3HAYE€HHWE OTOrO0  MEPHOJA.
Pacxox/ieHne TOMOJIOTMYHBIX ¥ HETOMOJOTUYHBIX XPO-
MocoM B Mmeio3ze. [lpuHnunuanbHOe pas3iuyuve MOBEACHUS
XpOMOCOM B MeEWO3€ M MHUTO3€. ['€HeTHYecKoe 3HayeHue
Meiioza. CMmeHa TMOJIOBOIO M O€CIOIOro IOKOJEHMIA.
My>KCKHe U KEHCKHE TeHepa- TUBHbIE opraHbl. [ImonaHocTs
rameT, 3apoJplllia, 3HAocIepMa ['ameToreHes y *UBOTHBIX.
OBorenes u ciepmaroreres. [Ipo1omKUTeNbHOCT IEPHOIOB

" NPUHLMIIAAIBHBIE  pa3In4Ms B pe3yibTarax
MEHOTUYECKOTO JeJIeHHUs KJIETOK IpU OBOreHe3e W
cnepMaroreHese. HeperynspHele THUIBI  pPa3MHOKEHUS.
[TapTeHorenes (comaTuueckuit 51 Tre€HEPATUBHBIN

(amomuKcuc)), TICeBIOraMusi, THHOTEHE3, aHJIpore-
He3 (OIIK-1.1; 1.4; OIIK-4.2; 4.3).

KIIMH reHay

Pa3nen 3. «CTPyKTYpPHO-(PYHKIMOHAIbHASI OPraHU3ANMS TeHOMA [N aHAJIN3

¢byn
3.

Tema 6. CtpykrypHO-
(hyHKIIMOHATBHAS
OpTaHu3aIus

TeHOMa.

/ToxazarenbcTBa FTEHETUUECKON POJIM HYKJIEMHOBBIX KUCIOT
(CtpykTypHO-(yHKIIMOHATBHAS OPTaHU3aALMs TEHOMA OJJHO-
IBYIOJIBHBIX PaCTEHUH HA MPUMEPE MOJIENBHBIX PACTUTENBHBIX
oonextoB (Oriza sativa, Brachypodium distachyon, Arabidopsis
thaliana, Lotus japonicus). ITpeacraBieHne 0 TOMOJOTHN H
OMEOJIOTUY TEHOMOB PACTEHUH, CHHTEHHS WKOJIMHEAPHOCTh
reHoMOB. [IpMHIIUITEI CPaBHUTEIBHOIO KAPTUPOBAHHS.
BryTprBHI0BO# TOAMMOP(HU3M Fr€HOMOB PACTEHHH, METOBI
aHanu3a. Moaekynsapasie JJHK-mapkepsl 1 MX pojib B TEHETHUECKUX
MCCIIEIOBAHMAX U celeKIMH. OCHOBHBIE KJIACCHI MOJIEKYJISIPHBIX
MapKepoB. [ €HOM XJIOpOMIacTOB 1 MUTOXOHIPHIA.

OcoOEHHOCTH OpraHU3aIliN XJIOPOIIACTHOTO TEHOMA, KOJIBIICBhIC
monexyisl JJHK. BaprabensHoCTh pasmepa reHoMa XJI0pOoIIacToB U
ee Mpu4KHbL. B3anmozelicTBre si1epHOT0 U XJIOPOIIACTHOTO
F€HOMOB. S1iepHbIE TeHBI KaK PEeTyIATOPBI AIKCIIPECCUU
XJIOPOILIACTHBIX T€HOB. JloKa3arenbcTBa 3HI0CUMONOTHYECKOTO
mporcxoxaeHus miactTu. OcoOeHHOCTH opraHu3auuu MT1-reHoMa,
KOHCEPBATUBHOCTh MT-T€HOB U BBICOKAs

BapHaOeIbHOCTD B IIOPSIKE UX paciioyioxkeHus. Bzaumonelicteue
IIEPHOTO, XJIOPOIUIACTHOT'O M MUTOXOHIPHAILHOTO TEHOMOB.

(OINK-1.1; 1.4; OIIK-4.2; 4.3).

Pa3nes 4. « CucreMbl pa3sMHOKEHHSI PACTEeHUH MUX FeHeTHYECKHI KOHTPOJIb)
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Tema 7.

PasMHOXeHUE pacTeHuit
WT€HETHYECCKUU
KOHTPOJIb T€HOB.

Bromornyueckas v TeHeTHYECKask XapaKTEPUCTHKA MOJCITBHBIX
00BEKTOB

[CHETUKH Pa3BUTHUS pacTeHUH. LIBEeTOK Kak mepcreKTUBHAS
reHeTHYEeCKasi MOJIeNIb B TeHETHKE pa3BUTHs. CTpoeHHEe [IBETKA U
[pacTonoXeHne B HeM OpraHoB. | eHbI, ONpeeNsfoIne pa3BUTHe
[BETKOBBIX MeprcTeM. OCOOEHHOCTH MPOSBICHUS MyTalllii TEHOB
(hopanbHO HHIYKIMHU. [ eHeTHYeCK i KOHTPOJIb Pa3BUTHS
OpTraHoOB I[BETKA. | OMEO3HCHBIC T€HBI Y PACTCHUH, UX POJIb MPH
(hopmrpoBannyu Yameuxu nBeTka.

[TposiBieHUs] MyTalMid TEHOB, OMNPEACIAIONINX Pa3BUTHE OPTaHOB
LIBETKA.

OcHoBHBIC TOT0XKeHUT Moaenn ABC pa3BuTHS IIBETKA.
/ToxazarenscTBa Mogenn ABC mytem n3ydenus Mopdoaoruu
OJIMHOYHBIX, JIBOMHBIX U TPOMHBIX MyTaHTOB. JloKa3aTenbCTBa
mozaenu ABC myTem uccieqoBaHus TPAHCTEHHBIX PACTEHUN.
OcnHosubIe mooxenns ABCDE-momenn pa3BUTHS IIBETKA.
MoJtekyJIsipHbIC MEXaHU3MbI pa3BuTHs 1BeTka. ['ensl ¢ MADS-
0OKCOM M UX (DYHKIHMS. AKTUBAIMS U PETYJISIHS TEHOB,
KOHTPOJIMPYIOIUX TUI OPTaHOB I[BETKA. | €HBI TOCPETHUKN 1

kanactpansusie rensl. (OIMK-1.1; 1.4; OIIK-4.2; 4.3).

Paznen 5. « 'eHeTHYECKHE MET

O0AbI CCJICKIINHA >»

5.

Tema 8.
IeHeTnyeckue METOBI
CEJICKIIMU

OtnaneHnas rudpuausanus. [lyTu npeooseHus OTAaICHHOR
ruOpuau3anuu. Kak nepeaaroTcs pu3HaKy PU MEKBHIOBOM
rubpuansanuu. ['eHHas urkenepust. MeToIbI MoydeHust
TpaHCTeHHbIX pacTenuil. Xpomocomuas umkeHepust. (OITK-1.1;

1.4; OTIK-4.2; 4.3).

Pazgen 6. «I'eHeTHKa HMMYHHUTETA PacTeHHID

6.

Tema 9. I'enetuka
MMMYHUTETA

BeprukaibHass ¥ TOpPU30HTAIBHAS yCTOWYMBOCTh. I'€HETHKA
YCTOMYHMBOCTU U POJIb KOMIIOHEHTOB I'€HETUYECKOW U CPENOBOM
BAPUAHC B IMPOSIBJICHUM TOPU30OHTAIBHOM M BEPTUKAIbHOU
ycTOM4NBOCTH. DEHOTUNNYECKOE NPOSIBIEHUE TOPU30HTAIBHOU U
BEPTUKAJIBHOM  ycTOMYMBOCTH. ['€HETMKa  BHUPYJIEHTHOCTH
¢uronaroreHHbIX TPUOOB. BHPYIEHTHOCTH M arpeccUBHOCTH.
I'enetnka B3auMooTHoueHHH. Teopuss «reH Ha TeH» Kak
BBIPAXCHUE MEKOPTraHU3MEHHON T€HETHKU. Pacel
(uTONATOTeHHBIX TPUOOB W METOJbI MX JU(GEpEHIIHAIIH.
OMIOUpUyYecKre W TeHETHYeCKue IKainel. HomeHkmiarypa pac.
[NomynsimroHHBIE METOABI U3yYEHUS BapHalnn (PUTOMATOTEHHBIX
rpuboB W OakTepwil. BbIiCOKOMOJNEKYIISIpHbIE aHTHOMOTHKH.
AHTHMUKpOOHBIE TlenTHIbl. MHrHOuTOpHl BHpycoB. PR-Oenkw.
Wuaruduropsl GpepMeHTOB. [ TMKONPOTEHHBI KIETOYHOW CTEHKH,
OoraTple  OKCHIIPOJIMHOM. VIMMyHOMOIYNATOPHI — Mapa3uTOB:
cynpeccopsl.  DepMeHTHl  JenosiMMepasbl.  BHBOTOKCHHBIL
®uroropmonsl.  Mmnenunsl.  IlatorokcuHbl.  DEpMEHTHI,
JIerpaiupyolne (buTOANIEKCUHBI u (PMTOAHTUITUTIHHEI.
NMMyHOMOIYJISITOPBI  ITAPA3UTOB: 3JIMCUTOPLI. MHAyKTOpHAs U
CylpeccopHasi  TMNOTe3bl  B3aUMOJEHCTBUI  Mapa3suTOB  C
xo3seBamu. Hecrenuduueckne smucutopbl.  [lomicaxapubl.
benku ©M  TJIMKOIPOTEUHBI. OHJIOTEHHbIE  DIUCHUTOPBI
(omurocaxapunbl). CHEIU(PUISCKHAE DIIUCUTOPHI.  DIHCHTOPHI
BHPYCOB.  OJHCUTOPHI ~ OaKkTepuidl.  DIUCHUTOPHI  TPUOOB.
BupyneHTHOCTh M IPUCIOCOOJIEHHOCTD; 1IeHAa BUPYJIEHTHOCTH U
ee TMONyJAIHOHHBIE OLEHKA. ['€Hbl YCTOMYMBOCTH MW HX
IpoAyKThl. MccrmenoBaHuss MeTONaMHU KIACCHYECKOW T€HETHKH.
Uccnenosanus METOJIaMU MOJIEKYJISPHOM TE€HETUKHU.
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Metoaudeckne moaxoabl. R-0enmkw, WX CTPyKTypa, (yHKIUH
OTNIENBHBIX JTIOMEHOB; Kiaccudukamus. CTopoxeBas MOJIENb
B3aMMOJICUCTBUHA  TIE€HONPOJYKTOB  Mapa3utra M  XO3SMHA.
Tpancnykumst ~ curHama.  OCHOBHBIE  IYTH  CHTHAJILHOU

tpancaykiun ['enernka curnammara. (OITK-1.1; 1.4; OIIK-
4.2;4.3).

Pa3gen 7. « 'eHeTHKA OHTOreH

e3a pacTeHuil »

Ne
n/n

HaszBanue pasaeaa,
TEMBbI

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB /IS
CaMOCTOAITEIbHOTOU3YyYEeHH

7. [Tema 10. 'eHeTuka u

OHTOI'CHE3 paCTCHI/Iﬁ

TudbepennmanpHas akTHBHOCTh TEHOB. TPaHCKPHITIIHSL.
ITpouieccunr PHK. Tpaucnsauus. IToctTpaHcisuyuoHHas

momudukanus. (OITK-1.1; 1.4; OITK-4.2; 4.3).

Pa3nen 8. « 'eHeTn4yeckHe TEXHOJIOTHH B PelIEHHH 33124 CeJIEKIIMUA U CEMEHOBOICTBA »

8.

Tema 11. I'eHeTHueckne
TEXHOJIOTHH B PEIICHUN
3a7a4 CEJIEKIUU U
CEMEHOBOJCTBA

Yro o3Hauaer ormaneHHas rubpuansanus. Kakue cenexknuoHHbIE
Bajauu MOXKHO PELIMTh C MOMOIIBIO OTAANICHHON rudpuauzanuu. B
KaKMX CiIy4asX MeTOJ] OTJajJeHHOW THOpHIu3aluid  HMeeT
MpenMylIecTBa Mepen IpyruMH Meronamu ceiekuuu. Kro w3
CEJICKIIMOHEPOB BHEC OOJNBIIONW BKIaA B pa3pabOTKy METOIOB
oTHaneHHOW rudpuam3anuu. Kakwe TpyTHOCTH BCTpEYalOTCsl Ha
MyTH UCTIOIB30BAHMS OT/IAJIEHHOM THOPUAN3AIINY U KAaKOBBI IIyTH UX
npeononenus. Kak mepenaroTcss NpU3HAKW TIPH  MEXBHIOBOH
ruOpuau3annu. YTo O3HA4aeT TeHHAas MHXeHepus. MeToasl
MOJTyuyeHUs] TPAaHCTeHHBIX pacTeHuil. KakoBa poib XpOMOCOMHOM
MH)XKEHEpUM M Ha YeM OHa OcHoBaHa. Kakyro poib wurpaer
OTIaeHHAs THOPUIN3aLMS B 3aIUTE PACTCHUH OT IATOT€HOB.

(OIIK-1.1; 1.4; OIIK-4.2; 4.3).

Pa3nen 9. «['eHeTnKa momyasiuuii»

9.

Tema 12. CoBpemeH- HOE
oTpenieNieHne 1o-
nynsuuu. ['eneTnde- ckast
CTPYKTypa IIOIy- JIALUH.

['eneTnueckas CTpykTypa nomynsuuu. [laHKkMUKTHYECKHE U
KJIO- HaJbHBIE TOMYJANHUHU. 3akoH Xapau-BaiunOepra mo
pacripesieleHu0  (eHOTHUIMMYECKUX TPYNI U TEHOTUIIOB B
nomyssiui.  DakTopbl M-  HAMHAKH  TIOIYJISIIHH.
bruoxumuueckue BO3MOXKHOCTH OLIEHKH TeTe- POreHHOCTU
nomyisiuu  (3nextpodopes Oenkos, coctaB PHK u T.1m.).

DBOIIIOLMOHHBIE IIPOLIECCHI B MOIYJIALIAHN.
Crabunu3upyromuii, IU3pyNTUBHBIA W AIMMUHUPYIOIUN
BH/JIBI €CTECTBEHHOI0 otbopa. IToTox I'€HOB,

MOMYJIAIIMOHHBIE BOJHBI (BOJIHBI JKW3HH), Apeid TEHOB,
WHOPUIMHT, U30JAIMS, UX CeNU(PUIHOCTh U POJIb B IWHA
MHKE TEHHBIX 4YacToT. [ eHeTHmdecKuid moIuMoppu3M u
npo6embl 3Bosoru (OIMK-1.1; 1.4; OIIK-4.2; 4.3).

5. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
Tabmanma 6

HpHMeHeHI/Ie AKTUBHBIX H HHTCPAKTUBHBIX 06pa3OBaTeJII>HbIXTeXHO.TIOFI/II7[

HaumeHoBaHue HCIOJIB3yeMbIX

Ne AKTHBHBIX U HHTEPAKTHUBHBIX

Tema u ¢popma 3aHATHUSA

n/n o0pa3so-

BaTeJbHbIX TEXHOJIOTHI ((hopm
o0yue-Hus1)
1. | MuTtoTndeckuii UK U Ga3bl MUTO3a y I13 | Keiic-TexHoorus.
PACTUTCIILHBIX OPraHU3MOB.
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6.1.

Muxkpocnoporene3. Mukporamerore- I13 | Keiic-TexHomorus.

He3. Makpocnopo- U MaKkporamerore-
He3. Omiog0TBOpEHNE.

3. I'enernueckuit koa. Peryisinus JI | Jlekuus c 3n€MEHTaMu TUCKYCCHH.
9KCIIPECCUU T'E€HOB.
4, [IneiioTponHoOE AEHCTBUE reHA. JI | Jleknus ¢ 37€eMEeHTaMu IUCKYCCHH.
5. | B3aumonelicTBue HeaICIbHBIX TEHOB. I13 | [IpakTuyeckoe 3aHATHUE C
[1neiioTponHOE NEHCTBUE T'eHA. paz00pOM KOHKPETHBIX CUTYaITUH.
6. | CoBpeMeHHOE OTpe/IeIICHNE Oy JIs- JI | Jlekuus ¢ 35ieMEHTaMH JUCKYCCHH.
nuu. 3akoH Xapau-BaitnOepra —
OCHOBHOM 3aKOH IOIYJISILIUOHHOU
TeHETHUKH.
7. | 3akon Xapau-BaiinOepra — 0CHOBHOI 113 TexHosorus — «Kpyrislid cTom»

3aKOH HOHyanHHOHHOﬁ T'CHCTHUKU.

How

© oo~

11.
12.

13.

14.

15.

16.
17.

18.
19.

6. TexkylMii KOHTPOJIb YCIIeBAEMOCTH M IIPOMEKYTOYHAS aTTeCTALS 110

HTOramMm 0CBOCHUSA JUCHUIIJIMHBI

TunoBble KOHTPOJIbHBbIE 32IaHUS] WJIH HHbIE MATEPHUAJIbI,

He00X0AUMBbIe/JIsl OLEHKH 3HAHUI, YMEeHH M HABBIKOB U (WJIH) ONbITA

JesITeJIbHOCTH
CtpykTypHO-(YyHKIIMOHATFHAS OPTaHU3alMsI TEHOMa OJTHO- U JBYIOJIbHBIX PACTEHUH Ha
prMepe MOJICITBHBIX PacTHTEIbHBIX 00beKkTOB (Oriza sativa, Brachypodium distachyon,
Arabidopsis thaliana, Lotus japonicus).
[IpeacraBnenure 0 TOMOJIOTUU U TOMEOJIOTUY T€HOMOB PACTEHUMN, CHHTEHHUS U
KOJIMHEAPHOCTh T€HOMOB.
[IpuHIUITBI CPaBHUTENBHOTO KAPTUPOBAHUS.
BHyTpuBH10BO# MOMIUMOp(])HU3M T€HOMOB PACTEHUN, METOIbI aHAIIN3A.
Monexkynsapubie JJHK-mMapkepsl 1 UX pojb B TEHETUUYECKUX MCCIIEOBAHUAX U CEJIEKIUU.
OCHOBHBIE KJIACChI MOJIEKYJISIPHBIX MapPKEPOB.
Oco0eHHOCTH OpraHU3aIuH XJIOPOILJIACTHOTO TeHOMA, KobIleBbie MoJiekysl JJHK.
BapuabGensHOCTB pazMepa reHoMa XJIOPOILJIACTOB U €€ MPUYHHEI.
BzaumopeiicTBue A€pHOTO U XJIOPOIJIACTHOTO T€HOMOB.
SnepHble TEHBI KaK PETyISTOPBI SKCIPECCHH XJIOPOTUTACTHBIX TEHOB.
JlokazaTenbcTBa 9HIOCUMONOTHIECKOTO TTPOUCXOXKICHHUS TTACTHI.

. OcobeHnHOCTH OopraHru3anvn MT-FGHOMa, KOHCCPBATUBHOCTb MT-I'CHOB M BBICOKAs

BapruabeIbHOCTh B MOPSKE UX PACTIONOKEHUS.

B3anmozencTere A1epHOro, XJI0pOIUIACTHOIO U MUTOXOHIPUAJIBHOTO T€HOMOB.
KoHTponmpyronue 351eMEeHTBl PACTEHUI U UICTOPHUS UX OTKpbITHS, 0T b. MakKnuHTOK 110
HACTOSIIIETO BPEMEHU.

BnusiHre MOOMIIBHBIX 3JIEMEHTOB HAa M3MEHEHUE TeHOMHON CTPYKTYpbI pacTeHUil 1
AKTUBHOCTH I'€HOB.

TpaHCIIO30HBI KaK T€HETUUECKUN HHCTPYMEHT ISl UCCielIoBaHUS GYHKIIMHU reHa U
Oenka.

Hcnonp30BaHnE TPaHCIIO30HOB I HAIIPABJIEHHOIO MyTareHe3a U MHAKTUBAllUU TeHa.
KnonupoBaHue reHOB ¢ TOMOLIBIO «BBITATMBAHUS 3a TPAHCIIO30H».

Brienenue reHoB, MApKMPOBAHHBIX UHCEPLIUEH.

[Ipeumy1iecTBa 1 HEAOCTATKU MHCEPLUUOHHBIX, DM C-UHIyIIMPOBaHHBIX U JEICLUOHHBIX
MYTAHTOB JJIsl peIIeHus 3a/1a4 (PyHKIIMOHAIBHON T€HOMUKH.

CooTHolIeHHE T0JI0BOr0 U 0ECIO0I0r0 pa3MHOKEHHSL.

CaMOONBUICHUE U TIEPEKPECTHOE OII00TBOpEHUE. [10710BbIE CHCTEMBI pACTEHUN.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.
31.
32.
33.
34.

35.
36.

37.

38.
39.

40.
41.

42.

43.
44,

45.

I'epmadpoauTHBIC BUABI C IEPEKPECTHBIM OMBUICHHEM M T€HETUYECKON CUCTEMOM
HECOBMECTUMOCTH.

HecoBmectumocTs, rerepomopduas u romomopdHast. OCHOBHBIEC TPUHIIHIIBI
(YHKIMOHUPOBAHUS TaMETOPUTHOMN U CIOPOPUTHON CHCTEM TOMOMOP(HOI
HECOBMECTHUMOCTH.

['eHBl, KOHTPOIMPYIOLIME CUHTE3 PACIIO3HAIOIINX CyOCTaHIIMI B MbUIbLIE U TKAHU
IIECTHKA.

MHO0K€CTBEHHBIE aJIEN T€HOB HECOBMECTUMOCTH M MX TaIlJIOTUIIBL.

TpaHcreHHast MOJI€Ib TIOJYUYEHUSI CAMOHECOBMECTUMOCTH Y IPUPOIHOTO CAMOOTIBUIUTENS
A. thaliana, 3HaueHMe JAHHOTO SKCHEPUMEHTA AJIS CO3JJaHUs CaMOOTIBUIAIOLINXCS
TPAHCT€HHBIX PACTCHUIA.

buonorunueckoe 3HaueHre HECOBMECTUMOCTH B MOJIEP)KAHUN T'€TEPO3UTOTHOCTU
HOIYJIALAN.

CtpykTypHO-()yHKIMOHATIBbHAS OPTaHU3alMsI TOJIOBBIX XPOMOCOM JIBYZIOMHBIX PACTEHUMN
Ha npuMepe Carica papaya, Silene latifolia u Rumex acetosa. ['eneTnueckuii KOHTPOJIb
NOJJIEPKAHUS IBYJOMHOCTH.

AnoMKcHC — IpupoHas (hopMa BTOPUIHO-0ECTION0ro pa3MHOKeHHs. VicTopus n3ydeHus
arlOMHUKCHCA.

Hapymenue nporecca 1BOIHOIO OIUIOAOTBOPEHUS Y IBETKOBBIX PACTCHUN KaK IPUUYMHA
00pa3oBaHUs allOMUKTUYHBIX ceMsH. OCHOBHBIE TUIIbI aIOMUKCHCA, €T0
pacrpocTpaHEeHHUE U SBOJIIOLIMOHHAS POJIb.

MexaHu3Mbl BOSHUKHOBEHHS ITOJUIUIONIOB U UX KJIacCU(UKAIM, aBTONONOIUIIONIbI U
QJIJIONOJIUTION TBI.

[TonmunongHOE NPOUCXOXKIEHNE BAXKHEUIINX KYJIbTYPHBIX PACTCHHM.
[TaneonoauIIonasl ¥ HEONOJUIUIOUIBI.

Ponb otaanenHoi rubpuauzaniy B BO3HUKHOBEHUH BHJIOB, PEKOHCTPYKIIHS TEHOMOB
pacTeHuM.

SIBneHue rerepo3uca v rUNoOTE3bl O MEXAaHU3MaX €ro MpOsBICHMUS.

['enernyeckue 3pPeKThl MU MONUITIOUTUH.

Cynp6a TyniavuyupoBaHHBIX T€HOB Y aJUIONOJIUIIONIOB.

BnusiHue noaumionin3anuy Ha SKCIPECCUIO TE€HOB Y aJUIONOJIUIUIONIOB: SBICHUE
3aMOJIKaHUS AYIUIMIIMPOBAHHBIX F€HOB (PELIUIIPOKHOE U OpraHcienupuyHoe),
nuBepcuUKanys QyHKIMHY, U3MEHEHHE YPOBHS SKCIIPECCUN. DMUTeHEeTUYECKUN
MEXaHH3M 3aMOJIKaHHUs TEHOB.

CuHTeTH4ecKHe MONIUIIION bl apaOuI0TICUC JI U3YUYEHUSI SKCIIPECCUH
JTYTUTMLIMPOBAHHBIX T€HOB B Sy MOKOJICHUH.

Posib nonumiuonuy B 3BOTIOIMY T€HOMOB PAaCTeHUH M BUI000pa30BaHusl.

CtpyKTypa aJuIonoJUIIIONIHBIX T€HOMOB MIIEHMIIBI, XJIOMYaTHUKA, TPUTHUKAJIE, U JIP.
ITpakTHUecKOe UCIOIB30BAHUE PA3HBIX TUIIOB IOJIHUILIONIOB.

AHeyIIouaus AJ1s pelIeHus 3a1a4 KapTUPOBaHUs TeHOB. THIIBI aHEYTIJIONUIOB.
MOoOHOCOMHBIH 1 HYJUIMCOMHBIN aHAU3 Ha IpUMepe MIIeHUIbl. [Ipumeps! npuMeHeHus
AHEYIIJIOUIMU PACTEHUH B PEIICHUN MPAKTHUECKHX 3aja4 TeHETUKH U CEJIEKINH
pacTeHUN.

["annon bl ecTECTBEHHBIE U UCKYCCTBEHHBIE. METOIbI MTOJIy4YEHHUS IallyION10B:
OJIM3HEIOBbIM METO/I, ICeBI0TaMusl, UHAYLIUPOBAHHBIN aHAPOTeHE3 B KyJIbType
NBUIBHUKOB, THOpUIU3aLUs C IPYTUMU BUAAMHU U CEJIEKTUBHAS STUMHUHALIMSI XPOMOCOM B
rHOPHTHOM 3apObIILe.

[IpakTHueckoe NCIOIB30BaHUE U 3HAUEHUE TaIlJIONI0B B CEJIEKIIMOHHOM IPOLIECCE.
IMC xak pe3ynbTaT B3aUMOACHUCTBUS I'€HOB siApa U MUTOXOHAPHMA. SnepHbie Rf-renst
BOCCTaHOBUTENIN (PEPTUIILHOCTH MbUIBLBI U XUMEPHBIE MT-T€HBI.

Posnp MT-XMMEpHBIX T€HOB B 00pa30BaHUM XMMEPHBIX TOKCUUHBIX OCJIKOB KaK IPUYHHBI
CTEPUIIbHOCTH TBLIBIIBI.
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46.
47.

48.
49.

50.

5l.

52.
53.

54.
55.

56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.

72.

73.

74.

75.
76.

PHK penaktupoBaHre XUMEPHBIX MT-T€HOB.

HcnonpzoBanne [IIMC B cereKIIMOHHOM ITPOLIECCE IS OJIYyYEHUS T€TEPO3UTOTHBIX
TUOPHJIOB.

SnepHble U HUTOIIA3MAaTHYECKUE MYTALIHAH.

OCHOBBI 3aKOHA TOMOJIOTUYECKUX PSAA0B HACJIEACTBEHHONW n3MeHunsoctu H.1.
Basuiiosa.

WNuaynupoBaHHBIA MyTareHe3 pacTeHUl (PU3NIECKUMHU, XUMUYECKIMH MyTareHaMH U
TSDKEJIBIMU METAJUIAMH.

CriekTp BO3HUKAOINX MyTaluil. OCHOBHBIE IPUHLIMAIIBI BBIACICHUS MyTALlUN y
CaMOOIBIIUTEIIEH, IEPEKPECTHUKOB U BETETATUBHO PA3MHOKAEMBIX PACTEHUM.
XuMepsl, CTPYKTYpa XUMEPHOT'0 pacTEHUs U Cy/1b0a MyTaHTHOI'O CEKTOPa B OHTOI'€HE3E.
PacTuTenbHbIE TECT-CUCTEMBI JUUIsl OLEHKH MYyTar€HHOT'O IEHCTBUS PA3INYHBIX
COeAMHEHUH U (PaKTOPOB OKPY’KAIOLICH CPEIbI.

CenexunoHHbIE TOCTHKEHUS C UCIOIb30BAaHUEM METO/1a MyTarcHe3a.

XPpOMOCOMHAsI HH)KEHEPHUsl pacTeHUN. MaHUITyJISIIUU XPOMOCOMHBIM COCTABOM PaCTEHUN
Ha YpOBHE LIEIBIX TEHOMOB, OTACIIBHBIX XPOMOCOM U UX CETMEHTOB C LIEJIbI0 YBEINYCHUS
TeHETUYECKOro pa3Hoo0pas3us KyJIbTYPHBIX BHJIOB.

Bxman H.W. BaBuiioBa B n3yueHuu npoo6ieMbl IMMYHHUTETA.

OcHoBHBIE BO30yAuTeNIN O0JIe3HEN M BpEAUTENIN PACTEHUH.

[TpakTHueckoe 3HaYeHUE N3YYECHHSI TEHETUKU UMMYHUTETA PACTCHUM.

BpoxieHHbIi akTUBHBIM HIMMYHUTET — YCTOWYMBOCTH K 00JIE3HHU, KOTOPAs
o0ecreynBaeTcsi CBOUCTBAMH PACTEHUM, IPOSBISIONMMHCS Y HUX TOJBKO B CIIydae
HallaJIeHUs [1aTOreHa.

[TproOpeTeHHbI UMMYHHUTET PACTEHUH, 0COOEHHOCTH, OTINYUS OT IPHOOPETEHHOTO
MMMYHHTETA KUBOTHBIX.

OO011re MpUHLUIBI PETYISLUN Pa3BUTUSA pacTeHUH. [ eHeTuuecKkrne OCHOBBI pEeryIsLuu
pa3BUTHS paCTEeHUN (PUTOTOPMOHAMH.

['eneTndeckuit KOHTPOJIb MOpQOTreHe3a pacTeHUMN.

I'eneT4ECKUIT KOHTPOJIb PA3BUTHS Pa3HBIX JOMEHOB 3apO/bIIIA.

['eHeTnyecKuil KOHTPOJIb PAa3BUTHS ANIMKAIbHON MEPUCTEMBI TOOETa, JINCTA, KOPHSL.
I'eHeTMYECKUI KOHTPOJIb UHULIMALIUYA LIBETCHUS, Pa3BUTUS MEPUCTEMBI [IBETKA U OPTaHOB
I[BETKA.

ABC-Mope1bh reHeTUYECKOT0 KOHTPOJISI pa3BUTHS I[BETKA.

Hcropust mosmydeHnst TPAHCTEHHBIX PACTEHUM.

MeTtoasl oJIy4eHUsI TPAHCTEHHBIX PACTEHUM.

IIpsiMbIe METO/IBI IOJIyYE€HHS TPAHCTEHHBIX PACTEHUN. BEKTOPBI 1J1s1 TEHETUYECKOU
TpaHcpopMallK pacTeHUH.

CozlaHue KOMHTErPaTUBHBIX U OMHAPHBIX BEKTOPOB /IS nepeHoca uyxepoanon JTHK.
Hcrnonb30BaHKE CEEKTUBHBIX MAPKEPOB U PEIIOPTEPHBIX I'EHOB.

ObnacTu npuMeHEeHUs TPAaHCTEHHBIX pacTeHHi. [loaydeHne KkauecTBEHHO HOBBIX
IIPOJTYKTOB Ha OCHOBE TPAHCTE€HHBIX PACTEHUI: C 3aMEIJIEHUEM CO3PEBAHUS U
KOHTPOJIUPYEMBIM CO3PEBAHUEM; YIIyUIIEHNE MTUIIEBBIX U TEXHOJIOIMYECKUX CBOWCTB;
YCTOWYMBBIE K FepOUIIIaM; YCTONYHMBBIE K HACEKOMBIM-BPEAUTENSAM; YCTOMUNBBIE K
00Je3HsIM U JIp.

Mertabonnueckasi HHKEHEpHUsl HA OCHOBE TPAHCT€HHBIX TEXHOJIOTUN — BOCCO3AaHNE
OTCYTCTBYIOIIUX META0OINYECKUX MyTEH.

TpaHCreHHbIE PACTEHMS pUCA C KAPOTUHOUAAMH, TPAHCITEHHBIE PACTEHUs TOMATa C
IUI0/1aMU, HaKaIUTMBAIOLMMH aHTOLMAH, TOJIyOble PO3bl U I'BO3IUKH.

TpaHcreHHble pacTeHUs! — IPOAYLIEHTHI (PapMalleBTHUECKUX OEJIKOB, BAKIIMH, AHTUTEIL.
Tpancdopmanus xiaoporutactaoi JJHK.

Pa3zpaboTka METOJOB 3aLIUTHI OKPYXKAOIIEH Cpe/ibl HA OCHOBE TPAHCTEHHBIX PACTCHUH.
buonerpanupyemslie Marepuasbl HA OCHOBE TPAHCTEHHBIX PACTEHUMN.
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77. TpaHcreHHbIE pacTeHHUS JIJIsl OYUCTKH TIOYB U BOJJOEMOB (ITOTJIOIIAIOIITHE 1
pa3pylIaonife TOKCUYHbIE COCTUHECHHUS).
78. TpaHCcreHHBIE paCTEHUS — TECTEPhI 3arpsiI3HEHUNA. BHOTOIIIMBO U3 TPAaHCTEHHBIX

pacTeHuil.

79. ApryMeHTBl IPOTUBHUKOB HCIIOJIb30BAaHMS TPAHCTEHHBIX pacTeHuil. [loTeHuanpabie
pOo0OJIEMbI HCTIOIB30BAHMS TPAHCTEHHBIX PACTEHUH U IyTH UX PELICHUS.

80. Cucrema CRISPR— Cas ayis momyueHus 1eJIeBbIX MyTalliid B Pa3IMYHBIX PACTHTEIIbHBIX
opranusmax. Tumsl mytanuii, renepupyeMbeix CRISPR—Cas9.

81. Pegaxtopsl nuto3nHOBEIX ocHOBaHMH (CBE) 1 penakTopsl aleHHHOBBIX OCHOBaHUH
(ABEs) na ocaoBe CRISPR u ux oco6eHHOCTH.

82. Tumpl reHETHUECKUX MapKepoB. MeTo1bl CO3/ITaHUSI TEHETUYECKIX MapKEPOB.

83. OcoOeHHOCTH TPUMEHEHHS TeHETHUECKUX MAaPKEPOB B PELICHUN TEHETHYECKUX U
CEJIKIIMOHHBIX 3a71ay.

84. MapkeporiocpeioBaHHas celneKius pacteHuil. [[puHIUIBI TeHOMHON CENEeKINH

pacTeHUM.

85. IIpakTryeckre mpuMepbl MPUMEHEHHUS METOI0OB MApPKEPHOW U TEHOMHOW CENEKITUH

pacTeHuil.

6.2. Onncanne moka3arejeii 1 KpUTEPUEB KOHTPOJISI YCIIEBA€MOCTH, ONMCAHHE
IIKAJI OlleHUBAHUS

Kpurepuu oneHnBanusi pe3yJbTaTOB 00y4eHUSA

Tabmuma 7

Onenka

Kputepun ouennBanns

BeIcokunii ypoBEeHb
«5»
(oTmyHO)

OLIEHKY «OTJIMYHO» 3aCIyKHBAET CTYJEHT, OCBOMBIINI 3HAHUS, YMEHHUS,
KOMIIETEHIINY B TEOPETHUECKUI MaTeprai 0e3 MpoOesIoB; BHITOJHHUBIIHA BCE
3aJ]aHus, PElyCMOTPEHHBIE YIEOHBIM TUIAHOM Ha BHICOKOM KaueCTBEHHOM
YPOBHE; NPAaKTHYECKHE HABBIKM NMPO(ECCHOHATIBHOTO IPUMEHEHUS! OCBOSHHBIX
3HaHUH c(HOPMHUPOBAHBI.

CpenHuil ypoBeHb
«»

OLICHKY «X0PpOo1I0» 3aCIyKMBACT CTYJACHT, MIPAKTUYCCKHU ITOJITHOCTBIO
OCBOUBIITHM 3HaHUsA, YMCHUA, KOMIICTCHIIUN U TeOpeTI/I‘IeCKI/If/'I Marcpual,

(xopor10) yueOHbI€ 3a1aHUs HE OLICHEHBl MAKCUMAJIbHBIM YHCJIOM 0aJUIOB, B OCHOBHOM
c(hOpMHUPOBaII MPAKTHUECKNUE HABBIKH.
[Moporossiit OLICHKY «Y/I0BJIETBOPUTEJbLHO)» 3aCITyKHBAET CTYJICHT, YACTHYHO C
YPOBEHB «3» mpodeaMu OCBOMBIINI 3HAHUS, YMEHUS, KOMIIETCHIIMU U TEOPETHYECKUH
(YOOBJIETBOPUTENIbH | MaTepuall, MHOTHE yueOHBIE 3a1aHusl TMOO HE BBIOJIHUI, THOO0 OHHU OLIEHEHBI
0) YrcoM OaIIOB OJM3KUM K MUHHMAJIBHOMY, HEKOTOPBIE ITPAKTUIECKHE
HaBBIKH HE C(HOPMHUPOBAHBI.
MunuMasbHbIA OLIEHKY «HEYHOBJIETBOPHTEJIbHO» 3aCiy’)KUBAacT CTYJEHT, HE OCBOMBIIMH
YPOBEHb «2» 3HaHUsI, yMEHUsI, KOMIIETEHLIMH 1 TEOPETHUECKUI MaTepua, yueOHbIe 3a1aHus
(HeyHOBHeT;?'OPHTeH HE BBITIOJTHIJ, TPAKTHUYECKUE HABBIKU HE C(DOPMUPOBAHEI.
bHO

7. Y4eGHO-MeTOaMYeCKOE H HH(POPMALIMOHHOE 00ecTieyeHUe TUCITUTITTHHBI

7.1.

OcHoBHas 1MTEpPaTypa

1. Aunekcanaposa, E. I'. 'eHeTnka pacTeHuii 1 )KUBOTHBIX: yueOHOoe niocobue / E. I'.
AnekcannpoBa. — Camapa: Cam['AY, 2022. — 155 ¢. — ISBN 978-5-88575-685-3. —
Tekcr: anexkrponHsblii // Jlanb: anexTpoHHO-OMOIHOTEYHas cuctema. — URL:
https://e.lanbook.com/book/301955— Pexxum gocTyma: ajis aBTOpHU3. MOJIb30BaTEIEH.
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['eneTndeckue OCHOBHI cenekiuu pacteHuit. Tom 1. OOmas reHeTHKAa pacTCHUM.
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I1. M. JI)xamberoBa. — Mocksa: M3narensctBo FOpaiit, 2024. — 122 ¢. — (Bricmiee
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OopasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/544337
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9. [lepeyeHb MpPOrpaMMHOro odecnevyeHusi H HHPOPMAITHOHHBIX CITPABOYHBIX

C.

27


https://urait.ru/bcode/544337
http://crop.scijournals.org/misc/terms.shtml
http://crop.scijournals.org/misc/terms.shtml
http://crop.scijournals.org/misc/terms.shtml
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tarutani%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=20725042
http://www.ncbi.nlm.nih.gov/pubmed/20725042
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
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

CHUCTEM

Ta6mmma 8
IlepeyeHb NporpaMMHOro odecrnev4eHust
Ne | HaumeHoBaHue HaumenoBanue Tun
. ABTOp T'on pa3pabotku
n/m | pazmenaydeOHON MPOrpamMMBbI MPOTPaMMBbl
JOUCLATIINHBI
2006
1 Bee paszems Microsofj[ IToaroToska Microsoft Bepenst _
' PowerPoi Mpe3eHTaIni Microsoft Office
nt PwerPoint 2007
. . . 2006
2 Bee paszensi Mlc_rosoft TekcToBbIi Microsoft Bepcus
Office Word pemakTop MicrosoftOffice
Word 2007
10. Omnucanue MaTepHAILHO-TEXHUYECKOI 0a3bl, HEOOXOTUMOI 115

OCYLIeCTBJIEHUS100Pa30BaTeIbHOIO Mpolecca Mo JUCIUITUHE

Tabmuma 9

Caenennsi 00 00eClIe4eHHOCTH CIIEHAJIN3UPOBAHHBIMH ayAUTOPUSIMH, KAONHETAMU

HanmeHoBaHMe CENHATBHBIX 10-

MEIIeHNH ¥ MOMelIeH il 1JI caMo-

CTOSATEJIbHOI padoThl (Ne yueOHOrO
Kopmyca, Ne ayinTopun)

OCHAaIIEHHOCTH CIEeHATBLHBIX OMEIEHUH H
noMe-IIeHMi TJI CAMOCTOATEILHOMI
padoThI**

Aynutopus Al TPOBEICHUS 3aHATHI
JIEKIIMOHHOTO THUIIA, 3aHATHA CEeMUHap-
CKOT'0 THIIa, KypCOBOT'O ITPOEKTUPOBA-
HUS (BBIMOJHEHUS KypCOBBIX padoT),
IPYNIIOBBIX U WHAMBUIYAIbHBIX KOH-
CyJbTallMi, TEKYIIEr0 KOHTPOIS |

MIPOMEXYTOYHOM aTTectanuu (kad. Ne
301m).

KoMriekT crannoHapHoO# yCTaHOBKHU
MYJIbTUMETUHHOT0000PYIOBAHHS; IIPOSKTOP
myneTuMenuitaeii Vivetek D945V X DLP? XGA
(1024*768) 4500Lm. 2400:1,

VGA*2.HDMI. S-Vidio; komnbtotep DualCore
E53000EM/DDR 11 2048Mb/ HDD500
Monutop 19"hilips.

Aynutopus Il OPOBEACHUS 3aHATHIA
JIEKUMOHHOI'O THUIA, 3aHATUHA CEMHUHap-
CKOr0 THIIa, KypCOBOTO MPOEKTUPOBA-
HUs (BBITIOJIHEHUSI KYpPCOBBIX padoT),
FPYNNOBBIX W HMHAWUBUIYAIbHBIX KOH-
CyJbTAllUM, TEKYIIETO KOHTPOJIS M

[lepeuenr o00OOpymOBaHUSA: BBITSDKHOM —IIKad.;
pakoBHHa; 1abopaTopHble cTOdbI (12 MIT.), CTYIbs
(24 wr.) - 24 mo- CcagoyHBIX MEcCTa;
TEXHOJIOTHYECKasi MPUCTAaBKa C TOABO- JIOM BOJIBI
(2 mr.); mkad s XpaHeHHs J1a0OpaTOPHOM
nocyibl 1 000pyoBaHus (2 mT.); mKad KHUKHBIHA
(2 mrt.); pabouee MecTO mpenojaBaTes; CTYI
perno/iaBa-

[IPOMEKYTOYHOU
303n).

arrecranuu  (kao.

TCIIA, JOCKAa HAaCTCHHAaA 3-X 3JIEMEHTHas.

Aynuropust Ui caMOCTOSITEIbHOH pa-
60161 00yvaromuxcs (Ne 203 H).

[Tepeuenp 00OpyIOBaHMS: KOMIBIOTEPHBIC CTOJIBI
(15 mwr.); crymes (15 mT.); pabodee MecTo
npenojaBaTens; pabouas cTaHuus (MOHOOJOK)
Acer Veriton Z4640G (15 mir.) moak/IrOUeHHBIE K
cetu MHTEpHET M 00ecrieyeHHbIE

noctynom K 9bC.

11. MeToauyeckne peKOMeHIAIMU CTYAE€HTAM M0 OCBOEHHIO U CIIUTIIHHbI

CamocrosarenbHass paboTa JoDKHa OBITH HampaBlieHa Ha yIIIyOJeHHOE
U3yYCHHE AaKTYaJIbHBIX TPOOJEM TEHETHKH, TIIOCICIHUX JOCTHKCHUI HAayKd W
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BO3MOXXHOCTEHl HUX MCHOJIb30BAaHUS ISl MHTEHCU(PHUKAIMU CEIbCKOXO3SHCTBEHHOTO
MIPOU3BOJICTBA, PA3BUTHsI OMOTEXHOJIOTHH U OXPAHBI OKPYIKAIOIIEH CPEIbl.

Nzyuas kypc «['eHeruka pacteHuii», HEOOXOIMMO HE yMYyCKaTh U3 BHU[A, YTO
JOCTIDKEHUSI COBPEMEHHON TEHETHKH Oa3upyloTCs Ha 3aKOHAX M 3aKOHOMEPHOCTSIX
KJIACCUYECKOW T'€HETHUKH, KOTOPbl€ HMEIOT YHUBEPCAJIbHOE 3HAYEHUE, M HAXOOAT
[IPAKTUYECKOE TMPUMEHEHUE B  CEJIEKLUUU JKUBBIX OPraHU3MOB, IOJYYEHHUH
BBICOKOYPOKallHBIX COPTOB PACTEHHM U MPOJYKTUBHBIX MOPOJ JKUBOTHBIX, IITAMMOB
MUKPOOPIaHNW3MOB, CUHTE3UPYIOLIUX OMOJIOTMYECKH aKTHBHbBIE BEILIECTBA.

Buabi u gopmbl 0TPaOOTKHM NPONYIIEHHBIX 3AHATHIA
CTyneHT, IpOImyCTUBIINK 3aHATH 0053aH ero oTpadoraTh. OTpaboTKa 3aHATHIA
OCYIIECTBIISICTCS. B COOTBETCTBUH C IPa)IKOM KOHCYJIbTAIHH.
[Tporyck JNEKIMOHHOTO 3aHSTHUS CTYJCHT OTPa0aThIBACT CAMOCTOSATEILHO U MPEICTaBIISET
BE/IyIEMY MPEIOIaBaTEI0 KOHCIICKT JICKIUH 110 MPOIMYIICHHBIM 3aHATHSIM.
[pormyck MpakTHYECKOTO 3aHATHS CTYJICHT OTpadaThIBAET 0] PYKOBOACTBOM BEIYIIETO
npenoaaBaTeiist AUCHUIINHBL.

12. MeToanveckne peKOMEHIAIMU NPENnogaBaTe/isiM 10 OPraHu3amuu
00y4YeHHsI OAMCIUTLINHE

[lpu mpemogaBaHWM Kypca HEOOXOAMMO OPHEHTHPOBATHCS HA  COBPEMEHHBIC
06pa3OBaTeHBHBIe TEXHOJIOTNHU IIyTeM HCIIOJIB30BAaHUA MOAYJIBbHOCTH, 06yquI/151 «ao
pe3ysbTaTay, MHIAMBUAyaTu3aud. VCrmons30BaTh akTUBHBIE METOIbI M AU((EpeHIINPOBAHHOES
oOydeHune, o0ecieunTh IpoOPUSHTAINIO B TIPOIICCCe O0YICHHUS.

B nekuusx mo y4ebHoM mucuumuinae «I'eHeTHKa pacTeHU» JODKHBI pacCMaTPUBATHCS
TOJILKO T€ BOMPOCHI, KOTOPbIC HE BBIHOCATCS HAa CAMOCTOSATEILHOE HM3yYeHHE. 3HAYUTEIHHYIO
YacTh BPEMEHH JICKIIMOHHOTO 3aHATHUS CJICAYeT BBIICIUTh HA TO, YTOOBI COPUEHTHPOBATH
CTYJICHTOB B WCIIOJIb30BAaHUM HWMEIOIICUCS JUTEPATyphl U JIPYTUX DBJIEMEHTOB Y4YeOHO-
METOJMYECKOTO KOMILJICKCa, MPEIOCTABISIEMbIX B UX PACHOPSHKEHUE, JJIT OCBOSHHUS BOIIPOCOB,
BbIHOCUMBIX Ha CaMOIIOATOTOBKY. I/IHJ’IIOCTpaHI/IOHHBII\/’I Marcepurajl ACMOHCTPHUPYECTCA CTyACHTaAM
C HCIIOJIb30BaHUEM OOOPYJOBaHMS ISl KOMITBIOTEPHBIX TPE3CHTAIlMd M TMPEIOCTaBISICTCS B
(bopMe HILTIOCTPAIIMOHHOTO MaTepHaia K JICKIHSIM.

[IpakTuyeckue 3aHATHS TPOBOAATCS C HCIOJIb30BAHUEM METOIMUYECKUX YKa3aHWUM,
MHKPOCKOTIOB, MILTFOCTPAIUiA, TepOapHOro MaTepHaa, KOJUICKIHIA 1 MIaKaToB.

B mporiecce BBIMONHEHUS MPAKTUYECKOTO 3aJaHUs MPENoJaBaTellb WHIWBHILYaTbHO
KOHCYJBbTHPYCT CTYACHTOB IO KOHKPCTHBIM BOIIPOCaM, CBA3AHHBIM C MPUMCHCHUCM H3y‘~IeHHOI>i
METOJMKH €€ BBIMOJHEHUS K KOHKPETHOMY OOBEKTY MCCICIOBaHUS / KOHKPETHBIM JaHHBIM. Bo
BpeMsl MPAKTHUUECKOTO 3aHATHS IS IeJIe B3aMMHOTO OOYUYEHHWs pa3perniacTcss U MOOIIPSIETCs
KOMMYHUKAIHSI MEKIY CTYJICHTaMH, HE BBIXOJISINAS 32 PAMKH IeJIeH 3aHATHS, 33 UCKIFOUYCHUEM
CTYACHTOB, B OTHOHUICHHWHU KOTOPBIX B )IaHHLIﬁ MOMCHT OCYHECTBIAIOTCA KOHTPOJIBHO-
aTTEeCTAIlMOHHBIE MEpONPUATHs. BbiMmoiHeHHass paboTa OQOpPMIISETCS W MPEIOCTaBISICTCS
NPEToIaBaTeNio K 3alluTe.

IIporpammy pa3padorana: Manaxosa C./I., k. 6. H., TOIIEHT
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