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l. Hean 1 32024 TUCHUTLTHHBI:

Hean: QopmupoBaHue y CTYICHTOB 3HAHMA M MPAKTUYECKHX HABBIKOB DPAaOOTHI B
obnact OMOTEXHOJIOTMU PACTCHUM, KyJIbTHBUPOBaHMs IN VItr0 pacTeHHid ¥ UX OpPraHOB, U
CIIOCOOHOCTM  WCIIOJIb30BAaTh  IIOJYUYEHHBIE 3HAaHUS, YMEHHUS, HAaBbIKM U1 PELICHUS
npogecCHOHAIbHBIX 3ajiau.

3amaun:

e l3ydeHue TEOPETUYECKHX OCHOB OMOTEXHOJIOTUH PACTECHUIA.

e lI3ydyeHue 0a30BBIX METOJIOB H MOJYYCHUE MPAKTUYCCKUX HABBIKOB KyJbTHBUPOBAHUS IN
Vitro pactTuTebHBIX 0OBEKTOB.

e JI3yuyeHue noaxon0B, UCIOJIB3YEMBIX B CEJICKLIIMOHHOM IIPOLIECCE PACTEHUN.

e PaccmoTpeHue TeOpeTHMUECKHMX BOMNPOCOB MOPQOreHe3a pacTeHHH, COMaTHYECKOro
sMOpHoreHesa.

e l3ydyeHue MNPUHLUIIOB TI'E€HETUYECKOM MH)KEHEPUM paAcTEHUl, CIIOCOOOB CO3JaHMs
TPAHCTeHHBIX (POpPM pacTeHUH, MpeaHa3HAUCHHBIX JIS pelIeHUs (PyHIAaMEHTaIbHBIX
3aJa4 U yJIy4lICHHs KaueCTBa )KU3HU JIIOJIEH.

e OO030p NpakTHYECKUX MOJIXOA0B HCIOJIB30BAaHUSI TPAHCI'EHHBIX PACTEHUH M JpPYyrux
YKUBBIX CUCTEM JUIsl IPOU3BOICTBA OMO(apMaIleBTUKOB U T€HOTEpaItH.

e PaccMmoTpeHne BOIpoCOB OHMOJNIOrMUYECKOl O€3011aCHOCTH, CBA3AHHOM C IPUMEHEHUEM
TPaHCTE€HHBIX PACTEHUM.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nmucummuimHa b1.B.14 «buorexHoyorusi pacTeHui» OTHOCHTCS K YacTH,
dbopmupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUM.
2.2. Jlns w3ydeHus JaHHOW y4eOHOW MUCIHUIUIMHBI HEOOXOJMMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyeMble TpealecTBYOMmMMUME guciuuinHamu: O0mas Ouonorusi; boranuka; buoxumus;
I'enetuka; ®dusmosioruss pacreHuit; ['eHeTHdecku MoauduimpoBaHHbie opranu3mbl; JIHK-
TexHoJIoruH; buotexnonorus; buoxumus, Pu3nonorus 1 OMOTEXHOJIOTHS MUKPOBOJIOPOCIEH.
2.3. TlepeueHb MOCIEAYIOMUX YYEOHBIX ITUCIHIUIAH, Ui KOTOPBIX HEOOXOTUMBI 3HAHUS,
YMEHHUS U HaBBIKH, (OpMUpYEMbIe TaHHOW Yy4e€OHOW MUCHUTIIMHON: buoxumus u ¢usznonorus
BTOPUYHOTO MeTaboM3Ma; buocucTeMbl 1 3arpsi3HEeHUS.

I11.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJIMHBI

[Ipouiecc ocBOeHMS IUCHUIUIMHBI HAalpaBieH Ha (QOPMHUPOBAHUE KOMIIETEHLUUH B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mo nanHomy HampasineHuto noarotoku 06.03.01
«buonorusy, npoduins «bruoxumus»:
[1K-1: CnocobeH mnpUMEHSATh Ha MPAKTUKE TEOPETUUYECKHE OCHOBBI M 0a30BbIE METOMbI
OMOJOTrNYEeCKOH XMMHH, T€HETUKH, MOJIEKYJSpHON Ouonoruu, Gu3HOoiIOruM U OMOTEXHOJOTUHU
pacTeHUN.
[IK-2: CnocobGeH wucnonp30BaTh 000pyJoBaHME OHWOXMMHUYECKHX M  MOJIEKYJSPHO-
OMoJIOrYeCcKHX J1aOOPaTOPHii PU BHINOJIHEHUH HAYYHO-HCCIEI0BATEIbCKUX paboT
[K-3: CrmocobeH KpUTHYECKH aHaJIU3UpPOBATh HAYUYHYIO JIUTEPATypy, SKCIEPUMEHTAIbHBIC
JaHHbIE U MPEJICTABISITh OTYETHI O pe3ysibTaTax HayYHO-HCCIIEeI0BaTEIbCKOM paboThl B 001acTu
OMOXHMMUM, TEHETUKH, MOJIEKYJIIPHOI OHMOJIOTHH.

Ilepedyenb mIaHMpyemMbIX pPe3yibTATOB 00yYeHHUS 10 JUCUMUILIMHE, COOTHECEHHBIX C
UHAMKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

Komnerennus HNuaukaropsl Pe3yabTarhl 00y4eHust
KOMIIeTeHI M

IIK-1 WK nr 11 3HaTh: TEOPETHYECCKHE OCHOBBHI W METOJBI




CriocobeH TpUMEHATH Ha
MPaKTUKe TEOpPETUYCCKHUE
OCHOBBI M 0a30BBIC METOJIbI
OMONIOTMYECKON XUMUH,
TCHETUKH,  MOJCKYJISIPHOMN
Oomomornw, (QUNOIOTHH |
OMOTEXHOJIOTHH PACTCHHUH.

3HaeT TEOPETUUYCCKUC
OCHOBBI OMOJIOTMYECKOM
XUMHH, TEHETUKH,
MOJICKYJISIPHOW OMOJIOTHH,
OHMOTEXHOJIOTUH U
(hHU3UOJIOTHN PACTCHHM,
0a30BBIX METOJIOB

KIETOYHOM U  TEHETUYECKOU
pacTeHuid, METO/IbI

CEJICKIITHOHHOTO mpolecca,
KIIETOYHBIX KYJbTYpP pPacTEHU#, MPOIECCOB
neauddepeHIuanim u BTOPHYHOI
muddhepeHnraniy, ToaX0Abl, UCTIONb3yeMbIe B
CCJICKIIMM  PAaCTEHU#, METOJAbl  CO3/JaHUs

UHKECHePUH
OHMOTEXHOJIOTHH
0COOEHHOCTH

HCCIICIOBAHUMN. TPAHCTCHHBIX (OPM PACTCHUM, MPAKTUICCKHC
ACTIEKTHI UX UCTIOIH30BAHMUS;
YMeTh: HCIIOIBb30BaTh MOJTyYCHHBIC
TEOPETUYECKHE 3HAHUS JUTSt petieHus
(yHIaMeHTaNBPHBIX W  TNPUKIAIHBIX  3a7ad
OMOTEXHOJIOTHH PACTCHUH.
Bnanets:  TepMuHONIOrMEH, CBA3AHHOM C
KyJIbTUBUPOBAaHHEM IN VItr0 KJIETOK pacTeHHid,
MIPaKTHIECKUMU HaBBIKAMH  PabOTHI c
pacTUTENbHBIMUA 00BEKTAaMU B KYJIBTYpe iN Vitro
TUTST BBITIOJTHCHUS Ppa3IUYHBIX
OMOTEXHOJIIOTHYECKHX 3aa4.
HIK k1.2 3HaTh: OCHOBHBIC METOABI OHOTEXHOJIOTHH
YMeeT npuMeHsTh pacTeHui, TpHUMEHSIEMBIE NI  H3Y4YCHUS

OMOXHMHUYECKHE U
MOJIEKYJISIPHO-
OHOJIOTNYECKHAE METOIbI
HCCIIEOBAHUN JUISI U3YUYEHUS
OHOJIOTHYECKNX OOBEKTOB.

PacTUTENHHBIX OOBEKTOB.

YMeTh: UCTHONIB30BATh METOIUYECKHE ITOIXOIBI
KyJIBTYPBl pacTeHuii in Vitro mms  pemieHus
po(heCCUOHANBHBIX 33724 B 001aCTH OMOXUMHUU
Y MOJIEKYJIIPHON OHOJIOTHU.
Bnaners: pueMaMu
COBPEMEHHBIX  METO/IOB
KJIETOK PacTeHU.

KIJIACCUYECKUX u
KYJbTUBAPOBAHUSA

TIK-2

Criocoben UCIIOJIb30BaTh
obopymoBaHue
OMOXUMHYUECKUX u
MOJIEKYJISIPHO-
OMOIOTUYECKUX
naboparopuit npu
BBITTOJTHEHUU HAYYHO-

HCCIIeI0BATEIBCKUX Pa0oT.

UK nx2.1
3Ha€eT NPUHIMITEI METOIOB,
UCIIONB3YEMBIX B

3HaTh: MPUHLUIBI METOIOB KyJIbTHBUPOBAHHUS
pPacTUTEIBHBIX 0OBEKTOB.
YMeTh: UCHONB30BATh METOIUYECKHE IOJXOIbI

OMOXHMUYECKHUX, KyJbTYphl pacTeHWit in VIitro s pemeHus
MOJICKYJISIPHO- poheCCUOHANBHBIX 3aj1ad.
OHMOJIOTUYECKUX U Buaners: HaBBIKAMU IIOMCKa Hay4HOH
OHMOTEXHOJIIOTMYECKHX nHpOpMalMl 1O  BOMpOCaM  MPUMEHEHUS
HCCIIEI0BAHUAX. METOJIOB ~ OMOTEXHOJOTHMHM  pAacTeHHH  JJIs
pEeUICHUsT  KOHKPETHBIX  MPOo(ecCHOHATBHBIX
3aad4.
WK k2.2 3HaTh: OCHOBHBIE METOABI OHOTEXHOJIOTUH
Brnaneet oCHOBHBIMU pacTeHMid, TpPUMEHSIEMBIC  JUIA  H3y4YCHHS
METOaMU PaCTUTEIbHBIX 0OBEKTOR.

IKCIEPUMEHTAITLHON paboThI
B OMOXHUMHH U
MOJICKYJIIPHOY OWOJIOTHH.

YMeTh: UCHONB30BATh METOJUYECKUE IMOAXOJbI
KyJbTYphl pacTeHWit in Vitro s pemeHus
npodeccHoHaIbHBIX 3a/1a4 B 00J1aCTH OHOXUMHH
Y MOJIEKYJISIPHOM OMOJIOTHH.

Brnanets: mpueMamMu KJIACCUYECKHX 5
COBPEMEHHBIX  METOMOB  KYJIBTHBHUPOBAHUS
KJIETOK PacTEHHUH.
TIK-3 WK nr s 3HATh: OCHOBHEIE MPUHLUIIBI ~ METOJOB
Crioco0eH KpUTHYECKH YMeeT OCyIIeCTRIATh MOUCK | KYJIETHBUPOBAHUS PACTUTEIBHBIX OOBEKTOB.
AHAJTM3UPOBATH HAYUHYTO nHpOpMAIUK, paboTaTs ¢ VYMeTb:  OCYIIECTBIATH  IOWCK  HAyYHOMH

JTUTEpaTypy,
9KCIIEPUMEHTAJIBHBIE JaHHbIE

Y TIPEJICTABIIATH OTYETHI O
pe3yibpTaTax HayqHO-
WCCJIEIOBATEIHCKON Pa0OTHI

Hay4HOH JINTEpaTypoii;
u3J1araTb ¥ KpUTHIECKU
AQHAJIU3UPOBATH I10JIy4aeMyIo
WHPOPMAITUIO B
HanpasJICHUH

JUTEPaTypPHI 0 TEME UCCIIEAOBAHUSI.

Brnaners: HaBBIKAMH KPUTHYECKOTO aHalu3a U
M3TIOKEHUST  TodydaeMod  HWHpOpManud B
JTAHHOM HaNpaBJICHUN UCCIIEOBAHUH.




B 001aCTH OHOXHMHH,
TCHETHKH, MOJICKYJIIPHOMN
OHOJIOTHH.

OMOXUMUYECKUX,
FEeHETHYECKHX,
MOJICKYJISIPHO-
OHOJIOTHYECKUX
HCCIIe0BaHNM, (DU3UOJIOTHN

1 OMOTEXHOJIOTHH PAaCTCHHM.

UK k3.2 3HaTh:  TpeOOBaHWUS K  HAMUCAHHID U
3Haer TpeOoBaHUs K COCTaBJICHHIO  OTYETOB IO  pe3yjibTaraM
HAIHUCAHWIO U COCTABJIICHUIO | DKCTIEPUMEHTAIBHBIX HCCIIeIOBAaHUH o
OTYETOB TI0 JIA0OPATOPHBIM OMOTEXHOJIOTHH PAaCTCHUH.
pabotam, pe3ynbraram YMeTh:  OCYHICCTBIATH  IMOWCK  HAyYHOM
IKCTIEPHUMEHTATHHBIX JUTEpaTypbl  JUIA  aHalu3a  Pe3yJIbTaToB
WCCIIE0OBAHNMN, SKCIEPUMEHTAIbHBIX UCCIECIOBAHUN.
COOTBETCTBYIOIITUX Bnagers: HaBbIKaMu HanmucaHUS ¥ O(QOPMIICHHS
npoQuIIIo. oT4éTOB 1O  J1abOpaTOpHBIM  paboTam,

MOJITOTOBKYA ~ JIOKIAJIOB M  MAaTepUalioB K
IMMPE3CHTAIMAM IO OMPEACJICHHBIM TCMaM.

HIK rx 3.3 3Harth:  TpeOOBaHUSA K  HAMHUCAHHID U
Brnaneet HaBbikamu COCTAaBIICHUIO  OTYETOB MO  pe3yJibTaraM
CTaTUCTHYECKOTO aHAITN3a, JKCMIEPUMEHTATBLHBIX UCCIIeTIOBAHUH B
BU3YAIM3ALUN TaHHBIX OMOTEXHOJIOTUU PACTCHH.
nabopaTopHBIX YMeTh:  OCYHICCTBIATH  IMOMCK  HAy4YHOM
OHMOJIOTHYECKUX JUTEPATypbl JUIS aHajiu3a ¥ BU3yallU3allud

HUCCIIEOBAHUN U HAITUCAHUA
HaquBIX OTUYCTOB.

JAHHBIX Ta0OPaTOPHBIX UCCIICAOBAHHN.
Brnaners: HaBbIKaMU HamMCcaHust ¥ OPOPMIICHUS
HAY4YHBIX  OTYETOB, MpPE3EHTAlUH  JTHX
MaTepUaJOB.




IV. COIEPKAHHUE U CTPYKTYPA JUCIHUIIJINHbI

O0beM TUCHUILIMHBI COCTaBJIsAET 3 3a4eTHBIX eTuHHIbI, 108 yacoB.
W3 HUX peanm3yercs C UCMOIb30BAaHUEM JICKTPOHHOTO OOYYEHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH 24 yaca.

®opma MPOMEKYTOYHOM aTTeCTALMU: 3aUET.

4.1 CopepxaHue IMCUUIIMHBI, CTPYKTYPMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBeJIEHHOI0 HAa HMX

KOJIN4YeCTBA aKaACMHUYCCKUX JaC0B

Ne Pa3zjen qucuuniannbl/Tema = Buapl yaeOHo# paboThI, ®opMa TeKylIero
n/H S | BKIIKOYAs CAMOCTOSTENbHYIO paboTy 00Yy4arOIKXCsl , | KOHTPOIIst
= E MPAKTUYECKYIO MTOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
£ 2 (B 4acax) dopma
o g MPOMEKYTOYHOMH
=2, KonTakTHas paboTta mpemnoaaBarens C =
= O 2 arrecTanyu
] o0yyarmuMucs =
& 2w < (mo cemecTpam)
= & =
Q = B
2 s = S e85
5 : ; E Jexmus | Cemunap/ KoncyabTanus 90
s = = = MpakTuueckoe, S g
| e I JaGopaTtopHoe S =
i = = 3aHsiTHE/ O =
1 2 3 4 5 6 7 8 9 10
1 Pa3zpnen 1. BBenenue B 0MOTEXHOJIOT IO pacTennii. VCTHBII ompoc
Tema 1.1. Beenenue. YcerpoiictBo N
. 8 7 2 4 - 1 [TuceMeHnHBIM onpoc
OMOTEXHOJIOTUYECKOH JTa00PaTOPHH. KCP
Tewma 1.2. Pa3zBuTie OMOTEXHOIOTHH
2 Paznen 2. KyabTypa KJI€TOK BBICIIMX pacTeHUi YcTHBIi onpoc
U €€ 0COOEHHOCTH. 2 [TuceMenHsIi onpoc
8 | 75 4 0,5 1
Tema 2.1. OOmass cxema KyJbTHBUPOBAHUS KCP
KaJUTYCHBIX KJIICTOK.
3 T 29 X YcTHBIN onpoc
€Ma Z.Z. APAKTCPUCTUKA KIICTOYHBIX KYJIBT )51 o o
PaKTep YIRTYP 8 | 10,5 2 6 0,5 2 ITuceEMEHHBIH OTYET
KyJIbTUBUPOBaHHE KaJUTyCOB.
o nab.pabote




KCP

Tema 2.3. DUTOrOPMOHBI U PETYJSITOPHI POCTA

YcrHblii onpoc
IInceMeHHBIN OTUET

pacrenuii. Bropuunas aubdepenimarys in Vitro. 12,5 2 8 0.5 2 o ;1ab.pabore
Jloxman
KCP
YcrHblii onpoc
[TnceMeHHBIN OTUET
Tema v2.4. MUKpOKIIOHATbHOE ~ Pa3MHOKCHHE 225 2 16 05 4 IO MPOCKTY CU
pacTCHHUH. Npe3eHTauuen
Jlokman
KCP
Paznen 3. Comak/jioHaJIBbHAsi W3MEHYHBOCTH IN
vitro.
Tema 3.1. V3MEeHYHMBOCTh HAa YpPOBHE Kajlyca H 6 2 5 ) 5 YcTHbIi onpoc
pacTeHHsI-pereHepaHTa. KCP
Tewma 3.2. MexaHU3MBI COMaKJIOHATIbHON
HW3MEHYUBOCTH
Pa3znen 4. Famionaust B cucremax in Vitro.
Tema 4.1. Ilony4eHune ramiouioB. VYcTHbIii onpoc
6 2 2 - 2
Tema 4.2. IIpoOmeMbl pereHeparyivi TaIlUIOMIHBIX KCP
pacTeHUH.
Paszpnen S. I'eHeTnueckasi HHAKEHEPHUsI pACTEHUIA.
Tema 5.1. CrocoObl TmOMy4YeHHUS] TPAHCTEHHBIX
pacTeHuu.
Tema 5.2. SAnepuas arpobakTepuanbHas
TPaHCHOpMALIA. YCTHBIH onpoc
Tema 5.3. buonuctuk u 1acTUIHas
. Jloxmnan
TpaHCcOpPMAIHs ¢ TIOMOIIIBIO TE€HHOM ITyIIKH. 28 10 6 - 12
Tema 54. Hcnons3oBanue BHUPYCHBIX KCP
PETYISTOPHBIX 3JIEMEHTOB B OHMOTEXHOJIOTMYECKHX amuTa npoekTa
paborax.

Tema 5.5. Co3maHne TpPaHCTEHHBIX PACTEHUH C
niomo1sro Texnoaorun CRISPR-Cas.
Tewma 5.6. IlpuMeHeHNEe TPAaHCTEHHBIX PACTEHUM.




4.2 I11aH BHeayAUTOPHOM CAMOCTOSATEJIbHON PadoThl 00y4aOIIUXCS 110 JUCIUILIMHE

CaMocTosTeNbHas paboTa 00YYaroIIUXCs Yu4eOHo-
METOTNIECKOe
Ce- Tpynoem- Onenounoe
Hazpanwue pasznena, Temsbl N Cpoxku obecrniedeHne
MECTp Bun camocTosiTensHON paboThI KOCTb CpeICTBO N
BBIITIOJIHCHUA (qac ) CaMOCTOATCIIbHON
' paboTHI
Pasznen 1. Bpemenue B|lloarotoBka K MPaKTUYECKOMY 3aHITUI0 C HCIOJNb30BaHUEM V.a)l (1-2)
OMOTEXHOJIOIMIO PACTEHHIi. |KOHCIIEKTA JIEKIIMU U PEKOMEHYyEMOH JIUTEPATYPBI. V. a) 2 (9- 1())
Tema 1.1. Beenenue. |[1oaroToBKa K CII0BApHOMY JTUKTAHTY [0 OCHOBHOM T€PMHHOJIOTHH. VYcerHblii onpoc

8 YcrpoiictBo 1-2 1 [TucbmMeHHbBIM
OMOTEXHOIOTUIECKON OIIpOC
nabopaTopum. KCP
Tema 1.2. PasButune
OMOTEXHOJIOTHH

8 |Pasmen 2. KyabTypa kierok|IlonroroBka K IpakTHYECKOMY 3aHATHIO C  HCIONB30BAHHEM YcTHBIN onpoc V.a) 1l (1l -2)
BBICHIMX PACTEHMIA M  ee|KOHCIEKTA JIEKIMU U PEKOMEHYyEMOH JIUTEPATY PhI. IIuCEMEHHBIH V. a) 2 (9- 10)
0CO0EHHOCTH. 3.4 1 onpoc
Tema 2.1. OOmas cxema KCP
KYJIbTUBHPOBAaHUS KaJLTyCHBIX
KJIETOK.

8 [oaroToBka K MPAaKTHYECKOMY 3aHATHIO C HCIOJIB30BAaHHEM YcTHBIN ompoc V.a) 1 (1-2)
Tema 2.2. Xapaxrepucruka|KOHCTIEKTa JEKIHH 1 PEKOMEHTyeMOi JIUTEPATYPHI. [MycEMeHHBII V. a) 2 (9-10)
KTETOUHBIX KyJTBTYD y/Tloaroroeka oruéra no aGoparopHoi padore. 3-4 ) OTYET O
KyJIbTHBUPOBAHUE KaJUTYCOB. nab.padote

KCP

8 IToaroroBka K TNPakTHYECKOMY 3aHATHIO C HCIIONB30BaHUEM YcTHBIH onpoc V.a) 1 (1-2)
Tema 2.3. ®uroropmonsr p|KOHCICKTA JCKIMH 1 pCKOMEHyEMOM JIUTCPAaTypeL. [Mucemennnii | V. a) 2 (9-10, 12)
PEryIIsTOpbl POCTa PAacTEHHil. IToaroroBka 0030pHBIX JOKJIAIOB | PE3CHTALMA [0 TeMe 5.6 5 OTYET 11O
Bropuunas mubdepenimars «DUTOrOPMOHBI U PETYIIATOPBI POCTA PACTCHUID». 11a6.paGoTe
PN IToaroroBka oT4éra 1Mo 1abopaTtopHoii padore. ’

In Vvitro. Jloxmaz

KCP




CamocTrosiTenpHas padoTta o0yyaromuxcs

VYuebHo-

METOIUYECKOE
Ce- HaszBanwue pasznena, TeMbl C Tpynoem- Ouerounoe obecrieueHne
MECTp pasicena, Bun camocTosTenbHON paboOThI POXH KOCTb CpENCTBO .
BBIIIOJIHCHU A (qac.) CaMOCTOATCIIBHOU
paboTHI
8 IlogroToBka K MNPaKkTUYECKOMY 3aHATHIO C HCIOIb30BAHUEM V CTHBIN onpoc V. a) 1 (1-2)
KOHCTIEKTa JIeKIIMH U PEKOMEHIyeMOM JTUTepaTyphbl. [IuchEMeHHBII V. a) 2 (9-10)
Tema 2.4. MuxpokioHansHoe|[[OArOTOBKa 0T4€Ta 110 1aGOpaTopHOf padore. 7 4 OTYET 10 MPOCKTY
Pa3MHOXEHUE PACTCHUN. C Ipe3eHTaluel
Jloxmaz
KCP
8 |Pa3zmen 3. ComakinonaabHasi|[lonrotoBka K TPaKTHYECKOMY 3aHSTHIO C HWCIOJIB30BAHUEM V. a) 1 (1-2, 4)
M3MEHYHMBOCTD iN Vitro. KOHCIIEKTa JIEKLIUU U PEKOMEHTyeMOM JIUTEPATYPhI. V.a)2(9-10)
Tema 3.1. M3MeHYHMBOCTb Ha
YPOBHE Kalyca W pPacTeHUS- 8 5 YcrHbIi onpoc
pereHepaHTa. KCP
Tema 3.2. MexaHU3MBI
COMaKJIOHAJIbHOM
W3MEHYUBOCTU
8 |Pasmen 4. Tammoumpms B|lloaroroBka K NPakTUUECKOMY 3aHSATHUIO C HCIOJb30BAHHEM V. a) 1 (1-2, 4)
cucreMax in vitro. KOHCIIEKTA JICKIIUU U PEKOMEHYEMOM JINTEPaTyPhL. V.a)2(9-10)
Tema 4.1. [omyuenue v o
CTHBIN OIIPOC
raIuIonIOB. 9 2
Tema 4.2. [IpoGrembt KCP
peresepanuu rarIOUTHBIX

pacTeHui.




Ce-
MECTP

HaszBanwue pasznena, TeMbl

CamocTrosiTenpHas padoTta o0yyaromuxcs

Bun camocTosiTensHON paboThI

Cpoxku
BBITIOJTHCHUS

Tpynoem-
KOCTb
(uac.)

OrneHoyHoE
CPEICTBO

VYuebHo-
METOANYECKOE
obecneyenue
CaMOCTOSTEIbHOMN
paboTHI

Pazgen 5. T'eHernueckas
WHKEHEPHUS PACTEHUIA.

Tema 5.1. CnocoObl
MOy YeHUS TPAHCTCHHBIX
pacTeHui.

Tema 5.2.
arpo0akTepuaibHas
TparcopmaIus.
Tema 5.3. buomuctuk u
TIacTUAHAs TpaHchopmanus ¢
MOMOILBIO TEHHOM MyIIKH.
Tema 5.4. Hcmoap3oBaHue
BUPYCHBIX PEryJIATOPHBIX
3JIEMEHTOB B
OHMOTEXHOJIOTHYECKHUX
paborax.
Tema 5.5.
TPaHCTEHHBIX
ITOMOII[EIO
CRISPR-Cas.
Tema 5.6. IIpumenenue
TPaHCTEHHBIX PACTCHUH.

Anepnas

Co3nanue
pacTteHuii ¢
TEXHOJIOTUU

IToaroroBka K MPAaKTHYECKHUM 3aHATHSAM C HCIIOJIb30BaHUEM
KOHCTIEKTa JIeKIIMH U PEKOMEHIyeMOM JTUTepaTyphbl.
[ToaroToBKa MOKIAA0B U MPE3SHTAIMH 110 TEMaM pasjiena.

10-11

12

VYeTHbII onpoc
Jloxkmang
KCP
3amuTa nmpoeKTa
10 CO3JIaHUIO
TPaHCTEHHBIX
pacTeHuit

V.a)1(1-3, 5)
V. a) 2 (9-10)

OO0t 00eM caMOCTOATEIHHON pabOTHI IO TUCIHILIHHE (Jac) — 26

N3 Hux o00beM caMOCTOSTENBHONM padOThI

AUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIH (Yac) — 6

C HCHOJIb30BAHHEM JJIEKTPOHHOr0 OOy4YeHHS] H




4.3 Conepxxanue y4eOHOro MmarepuaJjia

Paszoenvt 1 - 5 npoepammor coomeemcmeayrom oroxam 1 (cmpykmypHo-g)yHKYUOHAbHAS
Opeanu3ayus 2eHoMa pacmenutl u anaius yukyuil eena), 3 (I'enemuueckue memoowi cenexyuu) u
610Ky 6 ([ 'enemuueckue mexHoro2uu pacmeHull 8 PeUeHUU 3a0ay CeleKyuu U CeMeH0800CmEa) MOOYs
“ I'enemuxa pacmenuti”.

Pa3jen 1. BBeienne B 0MOTEXHOJIOTHIO PACTEHHUIA.

Tema 1.1. BBenenue B mnpeaMer OMOTEXHOJOTMU. YCTPOMCTBO OMOTEXHOJOTHYECKOM
JabopaTopum.

Pacrennst kak o00bekT OworexHosoruu. Ornpeaenenne OuoTexHoigoruu. (OcoOEHHOCTH
pPaCTHTENBHBIX KJIETOK. UTO MOXET JaTh OMOTEXHOJOTHS CETbCKOMY XO3SMCTBY. TEXHOJIOTHH,
YCKOPSIIOIIME W OOJITYaroIiue TPaJUIMOHHBIN MPOIECC CEIBCKOTO XO35AKUCTBA. TEXHOJIOTHH,
CO3JAI0IME TEHETHMYECKOE pa3HooOpa3ve U TNO3BOJSIONIME IyTeM CEeJICKIMM Ha YpPOBHE
COMATUYECKUX KJIETOK MPOBOAWTH CKPUHUHI T€HOTUIIOB C BaKHBIMHU CEJIbCKOXO03IMCTBEHHBIMU
npuszHakamu. Kiierounas u renernueckast uHxeHepus. buonnxxenepusi. OCHOBHbIE TEPMUHBI U
noHsTus. buotexnonoruyeckas nadoparopus. CoctaB MUTATEIBHBIX CPell B KyJIbType KIETOK U
TKaHei in vitro. CrepuiM3anus TUTATEIBHBIX CPEMd, MOCY/bl, JAUCTHUIMPOBAHHOW BOJIBI,
WHCTPYMEHTOB, noMelieHus Jaboparopun. CrocoObl CTepUIIN3alui PACTUTENBHBIX IKCIUIAHTOB
IpY BBEJICHUU B KYJIBTYpY IN Vitro.

Pa3Butre OHOTEXHOJOTHH (TCOPETHYECKHE W METOMOJIOTHYECKUE acmekTol). Mcropus
pa3BUTHUA MeToJa KYJbTYpPhl KJIETOK, TKaHeW u opraHoB. buorexnonor Jlym Ilactep.
OcnoBakiuna Jlxennepa. Passutue Ouotexnonoruum B CIHIA, Snonun, Kurtae m crtpanax
3anaaHou EBporsr. [Tomorp JOCTUKEHUU B OMOTEXHOJIOTHH dhepmepam,
CEeJIBCKOXO035MCTBEHHBIM KOOIIEpaTUBaM U TMOTpeOuTeNsiM: 00prOa ¢ 3a00eBaHUSAMU JIIOJICH U
YKpeIieHue UX 370pOBbs, O0pbOa ¢ 3a00JeBaHUSMU KUBOTHBIX, CPOKEHUE C TOJOJAOM IyTeM
MOBBIIICHUS YCTOWYUBOCTH PACTEHUHN K (PUTOIMATOTEHAM, ITOMOIIh B COXPAaHEHUU OKPYKAIOIIEH
cpenbl MyTeM CHUXEHUs McnoJib3oBaHus nectuiuaos. Konuenuus H. bopinoyra o nepcrnektuse
O6noTexHOJIOTHH B 00pHOE C roJI0A0M M O0e3HsIMU. BHOATHKA TONOAAIONINX U PA3BUBAIOIINXCS
CTpaH.

Tema 1.2. CTpykTypHO-QYHKUMOHAIbHASI OPraHM3aldsi F€HOMA OJHO- W JABYIOJbHBIX
pacrenmii. Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana, Lotus japonicus.
[IpeacraBnenre 0 TOMOJIOTUA U TOMEOJIOTUH, CHHTEHUU U KOJTMHEAPHOCTU reHOMOB. [[puHIIMIIBI
CPaBHUTEIBHOTO KapTUpOBaHUsA. BHyTpuBHIOBON MmoauMopdu3M TreHOMOB pacTeHUH, METObI
aHanu3a. Monekynspubie JIHK-Mapkeppl M MX poib B T€HETHYECKUX MCCIECIOBAHUAX U
cenekuuu. OCHOBHBIE KIIACCHI MOJIEKYJISIPHBIX MapKEPOB.

Pazjen 2. KyJabTypa KJI€TOK BHICIIMX PACTEHHH U €€ 0COOEHHOCTH.

Tema 2.1. O0mas cxema KyJ1bTHBHPOBAHHUS KAJJIYCHBIX KJIETOK.

«IIpuBbikiiast TKaHb». Ilpomeccsl, mNmpoucxoisdniye B KIETKaX IMPU KyJIbTUBUPOBAHUU.
XapakTepuCTUKa KaJUTyCHOM TKaHU. TOTUINOTEHTHOCTb PACTHTEIBbHBIX KiIeTOK. OcoOeHHOCTH
MACCUPYEMBIX KJIETOUHBIX KYJIbTYP.

Tema 2.2. XapakTepHCTHKA KJIETOYHBIX KYJbTYP H KyJbTHBHPOBAHHE KAJLITYCOB.
['eTeporeHHOCTh KIETOYHOW KyJbTypbl. [IpUYMHBI BBICOKOH CTEIEHH M3MEHYMBOCTH IN VItro.
@akTophl, BIMAIOIIAE HAa YPOBEHb M YacTOTy W3MEHUYMBOCTH. KileTOuHBI mITaMM.
Mukcommonaus. XapakTepuCTHKAa IITaMma. THUIbl  KIETOYHBIX monyysanuil. ITpuunzbl
reTepOreHHOCTH TOMyJAuu KieTok. CrabuibHble momyisuuu. l3MeHeHue IIOMIHOCTH B
OHTOTeHe3e iN ViVo. BiusHue GUTOropMOHOB Ha YPOBEHb IUIOMAHOCTH TOMyJsiiud. CrnocoOb
KyJIbTUBUPOBaHMUS KayulycoB. OCHOBHBIE (pa3bl POCTOBOTO IMKJIAa Kajuryca. Mopdomorus
kayurycoB. KynbTyphsl KamlycoB B OMOTEXHOJIOTUH, TeHETUKE U ceseKuu. [TutaTenbHble cpenbl
JUIsl MHAYKLIUM KaJUTyCOT€He3a W KyJIbTUBUPOBaHUSA KaulycoB. IlomyueHue kamiycoB wu3
KOPEILIKOB (hacoiu.



Tema 2.3. @®UTOrOpMOHBI U PEryJsiTOpbl pocta pacreHuii. Bropuunas nuddepenuuanus
in vitro.

OcobeHHOCTH (PUTOrOPMOHOB. XUMHUECKask MIPUPOA, CHHTE3 B PACTEHUSIX U (DU3HOJIOTUICCKHUE
ekt puroropmoHoB. CTUMYISANMS W WHTHOUPOBAHUE IMPOILIECCOB POCTAa W PA3BUTHUAL
[CopMoHabHAasE PEryISLIUs B KyJbType KJIETOK M TKaHei. MeTabosin3M U COOTHOIICHHE ayKCHHA
Y IIUTOKMHUHA B PETYJSIIUU pocTa IN Vitro. BiusiHue ropMOHATBHOM CHCTEMBI HAa TEHETUYCCKHUIt
anmapar kietku. [luronuddepeHimanmusa KaIyCHBIX TKAHEHW, BOSHUKIITUX B OTBET Ha
nopadenue. Otupenessdonme (aKTOPl WHAYKIUH IUTOAUPPEPEeHITUPOBKN B
rasutyce. Tumber  mopdgorenesa in  vitro. KopreoOpasoBamme. IIpaxtmdueckoe
mpumenenne. (0pasoBaHme cTeOJIEBBIX U  I[BETOYHBIX 104yeK. DakKTopHl,
oOycjaBjaWBaIONIe THUII Y WHTEHCUBHOCTH IIPOIIECCOB  OpraHoreHe3a  IIpHU
pereHepaimu. fpycHocTh. BimsHme KOJIWYECTBEHHBIX COOTHOIIEHUU  MEKITY
uToropmoramu Ha pasBuTHe KJIeTOK. [loberoodpasoBaHme u mIpsMasi pereHepaitus.
Orambl ykopereHusa. ComaTudeckuit oMOpuoreses. Perysinus MHIYKIUA COMAaTHYECKOTO
sMOpuorene3a u opraHorenesa. DaxTopnl, ompenessionume THUN pereHeparuu. Dasbr
MopdoreHnesa. I'emeTura 1mporieccoB pereHepaiuu. [loHsATHe pereHepaliuu y BBICIITUX
pacrenuii. BHyTpuBUIOBEIE pas3simyumns cocoOHOCTH K pereHeparmu. Hacienopanue
KavecTBa pereHeparium.

Tema 2.4. MukpokJjoHATbHOE PA3MHOKEHNE PACTEHHIA.

OcHOBHBIE 3Talbl MUKPOKIOHAIBHOTO pasMHOKeHUs. [loiydeHne OE3BUPYCHOIO MOCAI0YHOIO
marepuana. [lutarenbHbie cpebl i nposnudepanud noderos, HHIYKIHH KOPHEOOpa3oBaHus,
KyJIbTUBHUPOBAHUS MEPUCTEM, NOTyYEHUs] MUKpoKiIyOHel. [IpoBepka nocagouoro Mmareprania Ha
CTENCHb 3apakKCHHUs] BUPyCaMH. MHUKPOKIOHAIBHOE Pa3MHOXKCHHUE PACTCHUH TOMATOB W
kapTodens

Pa3zaen 3. Comak/0HAJIbHASA H3MEHYUBOCTD iN Vitro.

Tema 3.1. U3MeHYHNBOCTH HA YPOBHE KAJJIYCa M PacTeHUsI-pereHepanHTa.

Cenexunsa mramMMoB. ®Dusnonorudeckas, ->NUTEHETHYECKass M TEHETHYECKas IMPUpoJa
COMAaKJIOHAJIbHBIX M3MEHEHUW. BHUOBBIE pa3ianuMs 110 U3MEHEHHSM HAa T€HETHYECKOM YPOBHE.
Hcrnonb3oBaHre  MapKEpHBIX IMPU3HAKOB Y  PACTCHUM-PETrE€HEPAHTOB Ul  U3Y4YEHUsd
U3MEHYHMBOCTH IN Vitro. XpoMOCOMHBIE U T€HHBbIC MYTallUH PACTCHUI-pereHepaHToB. DaKkTopHI,
BIIUSIOIINE HA YPOBEHb COMAKJIOHAJIbHON U3MEHUUBOCTH.

Tema 3.2. MexaHN3Mbl COMAKJIOHAJIBHOI H3MEHYMBOCTH.

Ammumnpukanus JJHK. Comartuyeckuif KpOCCUHIOBEP M CECTPUHCKHE XPOMATHUIHBIE OOMEHBI.
MoOunbHble 31€MeHThl. M3MeHeHuss B xapaktepe MmetwiaupoBanus JHK kynpTuBupyembix
KJIETOK pacTeHUH. TpaHCIO3ULIMOHHBIE B3PbIBLL. | €HHbIE MyTalUH.

Pa3znea 4. I'eHeTHYecKHe METOIBI CeJIEKIIHH.

Tema 4.1. T'eHeTmueckme MeToAbl cejdekuuu pacrenmii. Ilonumnounnusa. MexaHU3MBI
BO3HUKHOBEHUS MOJIMIUIONIOB U UX KJIaccU(UKAIUs, aBTOMOMOIUIIONABI U AJIJIONOTUILION/IBI.
[TonumiongHOE MPOMCXOKAEHUE BAKHEWIINX KYJIbTYPHBIX PACTEHHMU. SIBIIeHHME rerepos3uca u
TUIIOTE3bl 0 MEXaHU3Max ero npossieHus. ['enernueckue 3¢ ekt npu nonumtonun. Cyas6a
JTYTUIMIIMPOBAHHBIX T'€HOB Y AJUIOTIOJIUILIIONIOB.

[lutoruiazmatuueckass Myxckass — crepuiabHocTh  pactenuit  (IUMC). Pacnpoctpanenue
npakTuyeckoro npuMenenus apieHus [IMC B cenekuum cenbCKOX035IMCTBEHHBIX KYJIbTYP.
CnoHTaHHBI U MHIYLHMPOBAHHBIA MYyTareHe3 y pacTeHui. flnepHble M LUTOIIA3MATUYECKUE
MyTaluu. XpOMOCOMHAasl MHKEHEPHUS PACTCHUI.

Tema 4.2. IloayyeHue ramionoB B cHCTeMax in vitro. m npodjeMbl pereHepanuu
ranJIOUIHbIX pacTeHH.

3HayeHUe TAIUIOMIWU JUIsl CeleKIMH U reHeTUkH. CrocoObl MosydeHus rarmionjioB. Meroa
OTJIaJIeHHOM rudpuan3anuu. Perenepanys pacTeHuil U3 HEOIIOJOTBOPEHHBIX MOJIOBBIX KJIETOK.
[TonyyeHnue xKu3HECTIOCOOHBIX (HEPTUIBHBIX JUTaruIoOn10B. [lonydyeHue rarioniHbIX pacTeHU B



KyJbType NbUIbHUKOB. AHJporeHe3. dakTopsl aHaporeHesa B KynbType in vitro. [lomyuenue
raliouioB  uYepe3 ANIMMHMHALKI  XpoMmocoM. llomyuenwe ramnouzmoB uepe3  KyJnbTypy
HEOIUIOJOTBOPEHHBIX CEMSIIOUEK U 3aBsA3ei. | MHOreHes.

Jurannonauzanuss NOJIYYEHHBIX Tamion10B. OCHOBHBIE CIOCOOBI IOJIyYEHHUS TaIllJIOWIHBIX U
JUTAIUIOUIHBIX PAaCTEHUN-PEreHEPAaHTOB. TeOpEeTUUECKUE aCHEKThl U MPAKTUYECKOE 3HAUYECHUE
rarionIuu.

Paszpnen 5. I'enernyeckass HHKEHEPUs PACTEHMH.

Tema 5.1. MoOuabHble TreHeTHYeCKHe 3JJIeMeHThl pacTeHuil. TpaHcrno3oHHBII
myTarene3. Croco0bl MoJiy4eHusi TPAHCTeHHBIX PACTEHH.
MoOuibHbBIE T€HETUYECKHE 3JeMEHTHl pacteHuil. KoHTponupyronwme 3JeMEeHThl PAaCcTeHUN U
ucropusa ux OTKpbiTUA, OT b. MakKnunTok 10 Hacrosiiero BpeMenu. Ac u Ds-3neMeHTsl Z.
mays. TUIbl TPaHCIIO30HOB PACTEHUM M UX PACIPOCTPAHEHHOCTh B T€HOMAX JAPYTHX PaCTCHUH.
Bnusinue MOOMIIBHBIX 3JIEMEHTOB Ha U3MEHEHNE I€HOMHOM CTPYKTYpbl paCTEHUI U aKTUBHOCTH
TEHOB.
Posnbp TpaHCIIO30HOB B 2BOMIOUMM TI'€HOMOB pAacTEHUMM W TOPU30HTAJIBHOM IIEPEHOCE.
MornekyasipHOE OJOMAIIHUBAaHUE TPAHCIO30HOB. BiusHue MOOWIBHBIX 3JEMEHTOB Ha
WU3MEHEHHE T'€HOMHOM CTPYKTYypbl pacTeHui. Poib TpaHCIO30HOB B PETYJSALIMA aKTHUBHOCTH
TeHOB. MOJeKyJIsIpHOE OJIOMAalllHUBaHUE TPaHCIo30HOB. Vcnosnb3oBanue cucrem Enhancer-
Inhibitor system (En-1); Enhancer-Suppressor-mutator (Sp-m); Activator-Dissociation (Ac-Ds)
JUTS MApKUPOBAHUS TEHOMA, KAPTHPOBAHUS U YCTAHOBJICHUS (PYHKIIUH T'eHA.
TpaHCIIO30HHBI MyTareHe3 pacTeHMi. TpaHCIO30HBI KaK T'€HETUYECKMM MHCTPYMEHT Ul
uccleoBaHus (YHKIMU TeHa W Oenka. Vcmonp3oBaHWE TPAHCIIO30HOB Ui HAINPABICHHOTO
MyTareHe3a M MHakTuBauuu resHa. Mucepuuonssiii T-JIHK u TpaHCIO30HHBIM MyTareHes Kak
WHCTPYMEHT JUIsl CO3[JaHUsl TPAHCTEHHBIX PACTEHUM, UCIOJIb3YEMBIX B KayeCTBE MOJACIH U1
u3yueHus: (QyHKIMU TeHa.
TpansutHas u crabunbHas BuUAbl TpaHchopmamuu. OrpaHHYCHHS TPSIMBIX W HENPSIMBIX
cnoco6oB  TpaHchopmanuu. CrnocoObl  mpsmoro mepenoca JIHK: snexkrponopanus,
ucnons3oBanue  [I9I, kpemHueBble  urosouku. Muxkpounbekiuuu.  Mcnonp3oBaHue
anektpodopesa ans BeeaeHus JJHK. TpancrnopTHble cucTeMbl HyKJIEHMHOBBIX KMCIOT U OEJIKOB B
PaCTUTEIBHBIX KJIETKaX.
IlepeHOC HYKIIEMHOBBIX KHUCJIOT C IIOMOLIBIO TPAHCIIO30HOB U PETPOBUPYCHBIX HIIEMEHTOB.
Hcnonp3zoBanue Oaktepruodaros i TpaHCIIOPTa OMOMOJIEKY.
Tema 5.2. Sinepnas arpodakrepnanbHas TpaHcpopmanus.
Meton Ttpanchopmarmu, omocpenoBanubiii Agrobacterium tumefaciens. Crtpoenne T-JTHK,
WHTETpalys B PaCTUTEIbHBIM F€HOM, MUILIEHEBBIE CAalThl B PACTUTEIBHOM T'€HOME. DKCIPECCUs
Y HACJIEIOBAHHE YYyKEPOJHBIX T€HOB B TPAaHCTCHHBIX PACTCHUX. buHapHbBIE BEKTOpBL. MeToasl
TpaHchopmanuu  arpobakrepueid.  PekambuurpaHTHele  pacTeHusi.  OCBOOOXaeHHE  OT
CEJIGKTHBHBIX U DPENOPTEPHBIX MapKepHbIX reHoB. HacnenoBaHue npuoOpeTEHHBIX ILIENEBBIX
reHoB B pacreHusx. [IpenmymiectBa CTaOWIBHOM arpoOakTepualbHOW TpaHc(opMaIum.
KonwuitHocte TpancrenoB. Co3naHue reHeThYecKux KoHCTpyKiui Ha ocHoBe T/IHK.

Tema 5.3. buonucTuk ¥ niacTuaHasi TpaHchopManms ¢ NOMOIIBIO TeHHOM MyIIKH.

Uctopust co3ganust mepBoil opuruHaibHoi reHHoW nymku Condopaom u KisitHoM.
@dakTopbl, BIUAIONIME HAa TpaHC(HOpPMAIMIO, OMOCPEAOBAHHYIO T'€HHOM MymKkoi. OOBeKTh U
MHUIIEHH, CITy’Kallue Ui TpaHCc(hOpMaliy ¢ TOMOIIbIO TeHHOM MYIIKH, MOJIrOTOBKAa MaTepHaia.
Cynp6a BBeaénnoit JIHK: mosunmonnsiit 3¢ ek, pekomOuHanus, 3amonkanue. [lnactunnas
Tpancopmanus. Co3aaHue IIACTUIHBIX BeKTOpoB. [IpemmyiecTBa, konuitHOCTh. CTpyKTypa
reHOMOB IacTul. [IoHATHE «MEXKIeHHbBIE MPOCTPAHCTBA» U OLEHKA TOMOJIOIMH MEXTE€HHBIX
obnacreil. OCOOEHHOCTH CO3JIaHUSI AKCIPECCUBHBIX KOHCTPYKIUH i OMOTEXHOJOTHYECKHX
neneil  MpoAyKIMHM  IeHHBIX  OenkoB.  OcCBOOOXKIEHHE  TPAaHCIUIACTOMHBIX — PACTEHHIA,
TOMOIIIa3MEHHBIX IO LIEJIEBOMY T'€HY, OT «T€HETHYECKOT0 MyCcOpay.



Tema 5.4. MHcnouab3oBanue
OMOTEeXHOJIOTHYeCKHUX padoTax.

[Ipo6nemubie Bompockl cuHTe3a Oenka. Teopus ckanupoBanuss M. Koszak. Kom-
3aBUCHMMAasi W KOI-HE3aBUCUMAasi TpaHCHsAUMA. Perukanus BHUPYCOB W 3aBUCHUMOCTH OT
TPAHCIISIIIMOHHOTO ammapara pacTeHuil. BupycHas nHdpexuus pacTeHud. bavmkHUN U nanbHUN
TPAaHCHOPT  BHUPYCOB IO pacTeHuto. Vcmosib3oBaHue I1a3MoJlecM MJii HYXKJ TpaHCIOpTa
BupycoB. Biusnue nponecca PHK wHTepdepeHnnu u 3aMonkaHue BHUPYCHBIX T'€HOB. beaku—
aHTucanneHcepsl. M3ydenue Bupyca TabauHOM MO3auKM B CHCTEMHOM PACIPOCTPAHEHHUH I10
pacTeHutr0. MexaHu3Mbl BHUPYCOYCTOMYHMBOCTH PpPAaCTEHUM, CBSI3aHHBIE C HapyLICHUSMHU
TpaHcnopta BUpycoB. Co3/laHue MaKYIOIIMXCS PETPOBUPYCHBIX BEKTOPOB.

Tema 5.5. Co3nanue TpaHCreHHBIX pacTeHuii ¢ momombio TexHosornu CRISPR-Cas.

OTkppiTHE MEXaHHW3Ma AHTUBUPYCHOW 3amUThl y Oaktepuil. Mcmonp3oBaHUE CHCTEMBI
CRISPR-Cas i kOppekiuu TEHOMOB JApyrux opranu3MoB. HMcnonb3oBanue CRISPR-
TEXHOJIOTHH I YIYUIIEHUSI CBOMCTB CEIbCKOX035MCTBEHHBIX PACTEHUM.

Tema 5.6. [IpumeHeHue TPAaHCTEHHBIX PACTEHH.

Tpancrennble pacTeHUsT I NPOHM3BOJCTBA OMO(APMAIICBTHKOB  (MYKO3aJIbHBIX
opanbHbiX BaknuH, antuten, PHK w JIHK BaknuH, Owonornyeckux n00aBOK M T.O.) U
reHoreparmui. CTOMMOCTh TIPOU3BOJICTBA M OMOJIOTHYECKAss OC30MACHOCTh Pa3IMYHBIX CHCTEM
skcnpeccun. CoOntoieHue HOpM OHOITUKM W OHMOOE30MaCHOCTH MPH KOMMEpPIHATU3aluu

BHPYCHBIX  PeryJsiTOPHbIX  3JIeMEHTOB B

OMOTEXHOJIOTHYECKUX Pa3pabOTOK.

4.3.1. IlepeyeHb ceMUHAPCKHUX, MPAKTHYECKHUX 3aHITHI 1 JJaOOpPaTOPHBIX padoT

Ne Ne HanMeHoBaHue ceMUHAPOB, TpyaoemkocTb Ouenounble | Popmupyemble
/H | pa3zel NPaKTHYECKUX U (uac.) cpeacTBa KOMIIeTeHIIUH
am J1a00paTOpPHBIX PadoT Bcero | U3 Hux (MHIMKATOPHI)
TEeMbI YacoB | MPaKTHY. *
MOATOTOBKA
1 2 3 4 5 6 7
1 | Temsl Bgenenue. OCHOBHBIE TEPMUHBI. 8 YeTHbIl onpoc IK-1
1.1-1.2. | Pa3ButHe OMOTEXHOJIOTHU [TucEMeHHBIH HJIK nxc 11
VYerpoiicTBo Ompoc 1o TK-2
OMOTEXHOIOTUYECKON TEepMHHAM HAK 21
naboparopuu. CTpyKTypHO- KCP
(YHKIMOHAIBHAS OpTraHU3ALM
TEeHOMa OJIHO- W JIBY/IOJIbHBIX
pacTteHuit
2 | Temsl Kynerypa  KJIE€TOK  BBICIIHX 4 YcTHbIl onpoc IK-1
2.1 pacTeHuil 1 ee 0COOCHHOCTH. [MucrmeHHBIH HJIK k1.1
O6mas cxema ompoc TK-2
KyJIbTUBUPOBAHUSA  KaJUTyCHBIX KCP HAK 21
KJIETOK.
3 | Tembr | XapakrepucTuka  KJIETOYHBIX 6 YCTHBIN 01IpoC NK-1
2.2 KyJIBTYp W KyJIbTHBHPOBAaHHE ITucsMEHHBII HJIK fx 1.4
KaJLTyCOB. OTYET 110 ALK c1.2
JlaGoparopHbie padoThI nab.paboTte 1IK-2
«TexHuKa [PUTOTOBJICHHS KCP HAK 2.1
UK 51k 2.2
NHUTATEIbHBIX cpeny, MK-3
«Ilomyuenne  KaluIycoB W3 HJIK sz
KOPEIIKOB (acoim» HJIK 11k 3.3
4 | Tema @OUTOrOPMOHBI M PETYJIATOPEI 8 YerHbit onpoc TK-1
23 pocta pactenuii. Bropuunas ITucomenHbli Zﬂz MK
mupdepennmanms  in - vitro. OTHEeT 10 lIZ_Isz( "




JlaGoparopHas pabora na0.paboTte UK 2.4
«Mupykius  MopdoreHesa B Jokman HJIK k2.2
KaJIIIyCHOU KyJIbTYpe» KCP TK-3
HUIK rixcs.0
UK rikcs.2
UK i s.s
Tema 16 VYcerHbIl onpoc IK-1
2.4 ITucsMeHHBII UK k1.1
Muxpoknonansnoe OTYET 110 HIK 12
. K-2
pa3MHOXEHUE pacTeHuil. IpoeKTy ¢ K s
IIpoekTHass pabora Ha OCHOBE Npe3CHTAlUCH K e 2‘2
IPOBEICHUS DKCIIEpUMEHTA B Hoxnan MK-3 ’
KyJIbType in Vitro. KCP HJIK 3.
UK rikcs.2
UK riks.s
Tembr | ComarsionasbHasS 2 MK-1
3.1-3.2 | ©u3MEeHUMBOCTS in Vitro. HJIK 1.1
NamenunBoCcTh Ha ypoBHE VYerubliit
KaJuIyca u pacreHus- OIpocC
perexepanra. KCP
MexaHu3Mbl COMaKJIOHAIbHON
WU3MEHYUBOCTH
TeMbl I'enernueckune MEeTOIEI 2 IK-1
4.1-4.2 | cemexnmu pacTeHMUIx. MK i 1.1
lammowmama B cucremax in YCTHBIN 11K-2
. UK rxc 2.1
vitro. [Tosryuenue ompoc
TraIlJIONIOB. IIpo6aemer KCP
pereHeparu  TaMJIOUTHBIX
pacTeHu.
TeMbI Paznen 5. I'enetnyeckas 2 IK-1
5.1-5.6 | uHXeHepus: paCTeHUI. HIIK nrc1a
Tema 5.1. CriocoObl moydeHHs TK-2
TpPaHCTEHHBIX PAaCTEHUH. HAK 21
Tema 5.2. Snepuast
arpobakTepuabHas V CTHBIH
TparcopMaIus. orIpoc
Tema 5.3. buomuctuk u Jloknan
TUTACTHTHAS TpaI;IC(I)OpMaLII/DI c KCP
MOMOIIBIO TEHHOM MYIIKH. MIpencrasies
Tema 5.4. Hcnomws3zoBaHue
BHPYCHBIX PETYIATOPHBIX ¢ IpOCKTa
3JIEMEHTOB B [0 CO3IAHNIO
OMOTEXHOIOTHIECKUX PaboTax. TPaHCICHHBIX
Tema 5.5. Cosnanue pacTeHui
TPAHCTEHHBIX  pAacTeHUH  C
MOMOIILIO TEXHOJOTHH
CRISPR-Cas.
Tema 5.6. IIpumenenue

TPAHCTCHHBIX paCTCHHﬁ.

CTYJeHTAMH B paMKax caMocTosTe/bHoii padoTsl (CPC)

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE W3y4YeHHe

| 1.

Tema |

3ananue

| dopmupyemas |

UK




KOMIIeTeHIHSI

n/n

1. | Tema 2.3. ®uroropmonsl u | U3ydnTs TEOpeTHUECKHI MaTepua 1Mo IIK-1 HIIK 1k 1.1
PEryJISATOPbI POCTA PACTEHHI. | BOIPOCAM: DUTOrOPMOHBI u [K-2 MK 1k 2.1

PEryJsiTOpbl pOCTa PACTECHUI.

2. | Tema 5.1 Crioco6s! | 3yunTh TEOpEeTHYEeCcKuii MaTepra Mo IIK-1 MK 1k 1.1
MOy 4eHUs TpaHCTEHHBIX | BomlpocaM: TpaH3uTHas U cTaOuUiIbHAS [1K-2 MK 1k 2.1
pacTeHHi. TpaHchopmanusl. [Tpsmebie u

HETIPSMBIE CITOCOOBI TpaHC(HOPMAIIHH.
TpaHcnopTHBIE CHUCTEMBI
HYKJICMHOBBIX KHCJIOT © O€JKOB B
PacTUTEIbHBIX M AKHBOTHbIX KJIETKaX..

3. | Tema 5.2. SnepHast | I3yunTh TEOpETHUECKUI MaTepHal 1Mo IIK-1 MK 1k 1.1
arpobakTepHanbHas BOIPOCAM: DKcnpeccust " IK-2 MK 1k 2.1
TpaHchopMaLusl. HacJieIOBaHUE YYKEPOAHBIX T'CHOB B

TPaHCTE€HHBIX pacTeHusX.
PexanbuuTpaHTHBIE pacTeHus.
OcBOOOXIIEHHE OT CEJNEeKTUBHBIX H
pemopTEPHBIX ~ MAapKEPHBIX  T'CHOB.
HacnenoBanue pUOOPETEHHBIX
IEJICBBIX TCHOB B PACTCHHSIX.

4. | Tema 5.3. buomuctuk u | U3yuuTh TEOpeTHUECKUI MaTepHai Mo IK-1 WK k1.1
wacTuaHas Tpancopmanus | Bonpocam: OCOOEHHOCTH — CO3JAHMS [1K-2 HJIK 2.1
C TMIOMOIIIBIO TE€HHOH MYIIKH. | SKCHPECCHBHBIX  KOHCTPYKLUHMH  [uis

MOy YeHUS [EHHBIX OeTKOB.
OcBoboxIeHHE TPaHCIIACTOMHBIX
pacTeHuil,  TOMOIUIa3MEHHBIX IO
LEJIEBOMY TEHY, OT «TEHETHYECKOTrO
Mycopay.

5. | Tema 5.4. Hcnonb3oBanue | M3yduTh TeOpeTHUECKHN MaTepHall 1O [K-1 MK 1.1
BUPYCHBIX  PETYJSITOPHBIX | BompocaMm: Pemmkanusi BHPYCOB H [1K-2 MK pic2.1
2JIEMEHTOB B | 3aBUCHMOCTh OT  TPaHCIISIUOHHOTO
OMOTEXHOIOTUYECKIX anmapara pacreHuil. Mcnonbs3oBaHue
paborax. IUIa3MOJIECM  JUIsI HYXKJ TpaHCIIOpTa

BupycoB. Brnusume mporecca PHK
UHTEepPEepeHIINU u 3aMOJIKaHHe
BUPYCHBIX T'CHOB. MexaHHU3MBI
BUPYCOYCTOMYUBOCTH pacTeHui,
CBsI3aHHBIC c HapyIIeHUIMHU
TPaHCIOPTA BUPYCOB.

6. | Tema 5.5. Cozganne | M3y4nTh TEOpETHYECKUI MaTepHa 1o [K-1 MK nx 1.1
TPAHCTEHHBIX PACTeHHWIl ¢ | BompocaM: MCroabp30BaHue CHCTEMBI IK-2 MK 1k 2.1
MTOMOIIIBIO texHonorun | CRISPR-Cas myis koppekuuu reHoMoB
CRISPR-Cas. OpTraHu3MOB.

7. | Tema 5.6. Ilpumenenue N3yunts TEOpeTHUECKUI MaTepHa 1o [K-1 K k1.1
TPAHCTE€HHBIX PACTEHHIA. Bonpocy: TpaHCTeHHBIE PACTEHUS ISt [K-2 MK ik 2.1

IPOM3BOICTBA OMOGhapMaIleBTHKOB.
4.4. MeroauyecKkue YyKa3aHMsi 10 OPraHU3aAlUM CAMOCTOSTEJbHON PadoThI

CTYAEHTOB

CamocrodrenbHas paboTa CTYJEHTOB SIBJISETCS COCTaBHOM 4acThlO ydyeOHOro mporecca u

HMECT INCJIbIO 3aKpPCIJICHUC U er'Iy'6J'ICHI/Ie MOJIYYCHHBIX 3HaHUI U HaBBIKOB, IIOMCK H
an/I06peTeHHe HOBBIX 3HaHI/II\/'I, a TaKXC BBbIIIOJIHCHUC y‘IC6HBIX SaHaHHfI, IOATOTOBKY K
MNPEACTOAIIUM 3aHATUAM, 3a4€TaM U SK3aMCHaM.




JIy1st opraHu3anuyu caMOCTOSITETFHOM pabOThl MO NUCHHUIUIMHE «BHOTEeXHOIOTHS pacTeHU I
UCTIONIB3YIOTCS Clieaytomue (OopMBbl CAMOCTOSTEILHON Y4eOHOW PabOTHI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Toxbop, n3ydeHue, aHaTN3 PEKOMEHIOBAaHHOMN JINTEPATYPHI.

- CamocTosITeNNbHOE U3YUYEHHE OTACIBHBIX TeM, aparpados, HE U3T0KEHHBIX B JICKIIUU.

- IloaroroBka K MpPaKTHYECKOMY 3aHSATHUIO COCTOMT B TEOPETHYECKOM MOJTrOTOBKE U
BBIMIOJTHEHUH MMPAKTUUYECKUX 3aJJaHUil (pellieHue 3a7a4, OTBEThl Ha BOMPOCHI U T.1I.).

- [ToaroroBka qOKJIa10B.

- [ToarotoBka k TECTUPOBAHUIO.

- Pa3pabotka mpoekTa, ero mpoBeieHue, 0hOPMIICHHUE U 3aIUTA.

- [loaroTtoBka k 3a4ery.

Tucomennvie pabomwl. JIns u3ydeHUs TeM, HE W3JIOKEHHBIX B JIEKIIUH, PEKOMEHIYETCS
MCIIOJIb30BaTh OCHOBHYIO U IONOJHUTENbHYIO JIUTEPATYPY, & TAK)KEe HCTOUYHUKHU, HAllJICHHbIE IPU
MOMOIM WH()OPMAIIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX CHCTEeM. J[JIs 3aKperieHus: mMarepuaia
pPEKOMEHIyeTCsl JieflaTh KpaTKhe KOHCIEKThI o TeMe. B pamkax nucuuruivibel «buotexHomorus
pacTeHuil» TaKKe MPEIyCMOTPEHO BBIMOJHEHUE MUCHbMEHHBIX PadOT, B KOTOPBIX CTYICHTHI
JOJIKHBI COCTaBUTh CXeMY TPO(MUUYECKUX OTHOIICHUHN B PA3IMYHBIX MUKPOOHBIX COOOIIECTBAX U
CXEMbl KPYrOBOPOTOB psijia OMOTeHHBIX 3JeMeHTOB (cM. 1. 4.3.2.). KauecTBO BBHINIOJIHEHHOU
paboThI OIIECHUBAETCS B X0/ O0CYKICHHUS JAHHBIX BOIPOCOB MPHU MPOBEICHUH KOJIJIOKBUYMA 110
COOTBETCTBYIOIICH Teme (cM. 1. 4.3.1).

Yemuwiii 0oknao — 3to coobuienne B Tedenne 10-15 MuH, B KOTOPOM CTYICHT B JAKOHHUYHOM
dbopme ToJKEH U3JI0KUTh MaTEepHall IO COOTBETCTBYIOIICH TeMe, IPUACPKUBAICH CIEAYIOIIETO
IUJIaHa: BBEACHUE, OCHOBHAs 4YacTb, 3aKiroueHue. JlOKiaa compoBOXKIAeTCs Mpe3eHTalueH,
OTpaXKaIOIIEe OCHOBHBIE TOJIOKEHHUSI MO COOTBETCTBYIOIIECH TEM€, BKJIIOYAIOUICH HarJIsIHbIC
MaTepuaibl (cxembl, Tabmuubl, ¢oro u T.1.). [lo OKOHUAHWMM [OKIaga CTYIEHTY 3aJaroT
BOIIPOCHI, KaK TIpPerojiaBaTreiib, TaK M CTYJEHThI, Ha KOTOpbIC MAOKJIATYUK JIOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kputepuu orieHMBaHUS YCTHOTO JOKJIA/A:

- Onenka «oTIWYHO». B [OK/age NOJNHOCTBIO pacKpbiTa TeMa, IPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYJCHT CBOOOJHO BJAJCET MaTepUajoM, H3JIaraeT ero
JIOTUYHO, TIOCJENIOBATENbHO, JIAKOHUYHO, COONIOas OCHOBHBIE MpaBHJIa KYJIbTYPBl PEUU.
Jloxmaa compoBOXKIAeTCs MPE3CHTAIMEH, KOTopash OTpakaeT OCHOBHBIC TOJIOKECHHS JTOKJIaja,
Mpe3eHTAIMsI COCTAaBIIEHA TPAMOTHO C COOJIIO/IEHHEM OOIIMX TPeOOBaHUM, MPaBUI MIPUPTOBOTO
odopmiieHUs, Mojgayu Trpaduueckoro marepuaia, UMEIOTCS CChUIKM Ha TpPHUBEIACHHBIE (OTO,
PUCYHKH, CXEMBI U T.1., IPUBOJUTCS CIIUCOK MCIOIB30BaHHOM nuTeparypshl. [lpu obcyxnenun
JOKJaJa CTYACHT JaeT HWCYEPIBIBAIOIINE, apTyMEHTHPOBAHHBIC, KOPPEKTHBIE OTBETHI Ha
BOITPOCHI.

- OneHka «xopoItioy». TeMa packpbiTa, MIPUBEICHO TOCTATOYHOE KOJMYECTBO MaTrepuasia, HO
IIpU 3TOM MaTepHall B HEJOCTATOYHOM CTENEHH MpoaHaIM3MpoBaH aBTopoM. [Ipe3enTanus He B
MOJIHOM CTETIEHU COOTBETCTBYET OOIMM TpeOoBaHUsIM. OTBETHI CTyJCHTA HE Ha BCE BOIPOCHI
SBJISIFOTCSL UCUEPTIBIBAIOIIUMH U apTyMEHTUPOBAHHBIMH.

- OneHka «yIOBIETBOPHUTEIBHO». TeMa pacKpbiTa HE TOJIHO, MaTepuaj TMPUBEICH Kak
mpocTtas KOHCTaTamusi (pakToB, HE MPOAHAIM3HPOBAH, CTYIACHT TMOKAa3bIBA€T MOBEPXHOCTHHIE
3HAHMS. [IpeseHTamusi YaCTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBanusMm. [lpu
0o0CyXJIEHUU MOKJIaJa CTYyJCHT HE BCErja JaeT MpaBWIbHBIE, MCUYECPIBIBAIONINE OTBETHI Ha
3aJ1aBaeéMbI€ BOIIPOCHI.

- OleHKa «HEYJIOBIETBOPUTEIbHO». TeMa JokiIaga HE pacKpbiTa, CKYIHBIH 00BeM
MIPUBEJICHHBIX MAaTePUaJIOB; MPE3CHTAMs OTCYTCTBYET. [Ipn 00Cy)aeHun MoKIaaa CTYJIEHT He
JTA€T OTBETHI UM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMATHKAa KYPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI Y4eOHBIM
IUTAHOM.



V. VUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHHNE
TACHATLITAHBI

a) [lepeuens JuTepaTypbl

1. OcHoBHas uTEpaTypa

1. buorexnonorus [Tekcr] : B 2 4. : yue. U NpakTHKyM JyIs akaja. OakamaBpuarta / pex.: H.
B. 3arockuna, JI. B. Hazapenko. - 2-e¢ usn., ucnp. u jgomn. - M. : FOpaiit, 2018. - 24 cwm. -
(bakanmaBp. Axagemuueckuii kypc). - ISBN 978-5-534-074511-6. Y. 1. - 2018. - 162 c. : BKI JI.
uB. ui. — ISBN 978-5-534-07410-9 : 495.72 p. (35 3k3.)

2. buorexnonorus [Tekcr] : B 2 4. : y4e0. 1 mpaKkTUKyM I akaj. OakanaBpuara / pea.: H.
B. 3arockuna, JI. B. Hazapenko. - 2-e usn., ucnp. u gomn. - M. : FOpaiit, 2018. - 24 cwm. -
(bakamaBp. Akagemuueckuii kypc). - ISBN 978-5-534-074511-6. Y. 2. - 2018. - 219 c. -
bubnuorp.: c. 214-218. - ISBN 978-5-534-07409-3 : 603.72 p. (26 3k3.)

3. Epmumun A.Jl. T'enernuecku MoaudUUIMpPOBAaHHBIE OpPraHu3Mbl M OHMO0E3011aCHOCTH
[DnexkTponHbIi pecypc]. - Munck : benapyckas naByka, 2013. - 171 c. - Pexxum nocrymna: 9bC
"A#Oykc". - Heorpanuu. noctym. - ISBN 978-985-08-1592-7 : b. 1.

4. Nure-BeuromoB C.I'. 'enernka ¢ ocHoBamu cenekiuu [Teker]: yueb. st cTya. By30B /
C.I'. Unre-Beutomos. - 2-¢ uza. - CI16.: U3n-Bo H-JI, 2010. - 718 c. : uin. ; 22 cm. - bubnmorp.:
c. 686-696. - ISBN 978-5-94869-105-3 : 600.00 p. (44 7x3.)

5. MonekynsipHO-TeHETHUYEeCKHEe U OWOXMMUYECKHE METOIbl B COBPEMEHHOI OHOIoruu
pactenwmii: HayuyHoe m3nanue / pen.: BiB. Kysnemos, B.B. Ky3unenos, I'.A. Pomanos. - M.:
bunowm. JIabopatopus 3uanuii, 2012. - 487 c. (2 3k3.). [DnekTpoHHBbI pecype]| Pexxum nocryna:
243 "bubnuorex". - 20 moctynos. - ISBN 978-5-9963-0978-8.

2./lonoTHUTeIbHAS JIUTEpPaTypa

1. benbkoBa H.JI. BonbIoit npaktukyM no OuonnkeHepuu u 6unouHpopmartuke [Tekcr]: yueO.-
meton. mocobue : B 3 u. / H.JI. benbkosa ; pen.: C.M. ITonkosa, FO.M. Koncrantunos ; UpkyT.
roc. yH-T, buon.-nmous. ¢ak. - Upkyrck : Uzn-so UT'Y, 2013 - . - 20 cm. - ISBN 978-5-9624-
0956-6. (39 5k3.)

2. Xenar I'.-B. buoxumus pacrenuii: yue6HuK; nep. ¢ auri. M.A. bpeiirunoii [u ap.]; pen.: A.
M. Hocos, B. B. Uy6. - M. : bunowm. JIaboparopus 3uanmii, 2011. - 471 c. (3 7x3.)

0) nepuogUYecKHe U3TAHUS

B) CIIHCOK AaBTOPCKHUX METOIHYECKHX Pa3padoToK.

r) 0a3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI

1. Hayunas Dnextponnas bubnmoreka http://www.e-library.ru

2. Undopmanuonnas cuctema «EnumHoe OKHO JocTyma K 0Opa3oBaTelbHBIM pecypcam»
(http://window.edu.ru)

3. 3BC «FOPAUT». Anpec noctyma: https://www.biblio-online.ru/

4. Ob N3patenbckoro neHTpa «AkagemMus». Anpec gocryna: http://www.academia-moscow.ru

5. http://www:.fptl.ru/biblioteka/biotehnologiya.html

6. http://mwww.medbook.net.ru/010512.shtml

7. Coro3 00pa3zoBaTeIbHbIX CAiTOB - EcTecTBEeHHbIE HAYKH

8. http://tusearch.blogspot.com - ITowck €K TPOHHBIX KHHT, MyOauKaruii, 3akonos, ['OCToB Ha
caiiTax HayYHBIX JIEKTPOHHBIX OMOITHOTEK.

9. Google Scholar —TTouckoBasi cucTema o0 HAyYHOMH JTUTEpaATypE.

10. Science Research Portal - Hayunas mouckoBas CHCTEMa, OCYIIECTBIISIONIAS
MIOJTHOTEKCTOBBIM TIOMCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3aTEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbum U JOKyMEHTHI B
OTKpPBITHIX Hay4yHbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.



VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

3ansaTtus npoxoastr Ha Oaze JlaGopatopum OuoTexHosiornu pacreHuid boranmueckoro
cama Owomnoro-mouBeHHoro ¢akynprera HWIY, B KOTOpoili uMeeTcs BCE HEOOXOAMMOE
obopynoBaHue u peakTuBbl: crepmimzaTop mapoBor ['K-100-3; pH-merp OKCIIEPT-pH;
mkapsl UcKyccTBeHHOTO KimMata «bMOTPOH-4y»; knuMarndeckas kamepa «Binder»; miura
HarpeBatenbHas JabopatopHas [1JI-1818; HuskoTemmepaTypHbiii xonommibHUK MDF-193AT;
BeChl J1a0OpaTOPHBIC HJIEKTPOHHBIE; TEPMOCTAT HIEKTPUUYECKHI CYXOBO3AYIIHBINA; 00IydYaTesn-
PELUPKYJISATOPBl  BO3AyXa  ylIbTpauoieToBble  OaKTepUIMAHbIE;  aKBAJAUCTUILIATOP
anektpuueckuit [13-25 «CII0»; mukpockon igroMuHectieHTHbIH cBeToanoaubii MUKPOME]] 3
JIFOM LED; crepunm3zarop Bo3aymssiii ['T1-80 CIIY; crepunnzatop BO3ayIIHbIA MEIULIMHCKUI
['TI-20-CI1Y; Oansi xoMmOuHHMpoBaHHas mnabGopatopHas yweOHas BKJI-M; mkad BBITSDKHOM
nabopatopusiii I1IB-1,0; «Jlamunaap-Cx» (520,100).

Ha xadenpe MMerOTCs TUIACTHMKOBBIC COCYIbI Ui BbIPAIIUBAHUS KYJIBTYp PAacTCHHH IN
vitro (Sigma, CIIIA).

Kpome Toro, Ha Owuonoro-nmouseHHoM Qakynsrete WIY wumeercs cruenyroiee
MaTepUaIbHO-TEXHUYECKOE 00eCTIeYeHUE IUCIUIUINHBIL:

Aynuropus AJig IPOBEACHUS 3aHATHI JEKIIMOHHOTO TUTIA. AyAUTOpUs 000pYyJ0BaHA:

cneyuanusuposanHot (yueOHoi) mebenvio Ha 12 mocagouyHbIX MECT,

mexHuueckumu cpeocmeamu obyyenus: Jlocka aymutopHas menoBas, [Ipoekrop BenQ
MS504, coyxamum#u Ui TpeACTaBIeHUs y4eOHOH uH(OpManuu OOJBIION ayAUTOPUHU IO
muciuminie «buorexHonorus pactenuiny; buoxumuueckas nadopatopust (JlabopaTopHbIE CTOJIBI
- 4 wt.); PakoBuHa ¢ TymO0ii - 1 mrt., JlepeBsiHabIe TYyMOBI JUISI XpaHEHUsS] PEaKTHBOB - 2 IIT.,
[Mkad BerTspkaOM JIK-1500 1B - 2 mT., Becs ananutuyeckue [OCMETP Jlenunrpan - 1 mr.,
®doroanekrpokonopumetp KOK-2 - 1 mir., AkBagucTrimisaTop daekrpudeckuii AD-14-«S1-DI1x»-
01 - 1 wr., Tepmocrar snekTpudeckuii cyxoosayusbiii TC-1/80 CITY - 1 mrt.;

V4eOHO-HANAOHBIMU NOCOOUAMU, O00ECTIEUNBAIOIIMMHU TEMATUYECKUE WIUIIOCTPAIK 110
TUCUUIUIMHE «broTexHonorus pacTeHuil» B KoJIM4yecTBe: TaOJMMIbI — 3 IIT., MPEe3eHTaLUH IO
KQKJI0OM TeME MPOrpaMMBl.

Aynuropus 1Ji IPOBEASHUS 3aHATUI MPAKTUYECKOro TUIA. AyJUTOpPHUS 000pyl0BaHa:

cneyuanusuposannou (yueOHON) mebenvio Ha 12 mocanouHbIX MecT, buoxumumueckas
nabopaTtopust (J1abopaTopHbi€ CTOJBI - 4 mT.); PakoBuHa ¢ TymOo0# - 1 mt., [lepeBsiHHbIE TYMOBI
JUIs XpaHeHHus peakTuBoB - 2 mr., Illkap BemskHONH JIK-1500 IIB - 2 mT., Becw
anamutraeckue 'OCMETP Jlenunrpan - 1 mr., ®otosnekrpokonopumerp KOK-2 - 1 mr.,
AxBaguctuiiATop anekrpuueckuil AD-14-«S-OI1»-01 - 1 mr., TepMoctaT 3yeKTpHUUYECKUI
cyxoBo3aymsbiii TC-1/80 CIIY - 1 mir.;

0o0OpyJlOBaHA mexHuuecKkumMy cpedcmeamu ooOyyenus: Jlocka ayquTopHas MeJoBas,
[TpoexTop BenQ MSS504, cnyxamumu sl TIpeACTaBiIeHUS yuyeOHOW uH(OpManuu OOJbIIoN
ayJIMTOPUU IO JUCUMILINHE « BHOTEXHONOTHS pacTeHUI».

KommbrotepHsiii kmacce (ydeOHash ayauTOpHisl) A TPYNIOBBIX W WHAWBUAYAIbHBIX
KOHCYJIbTAIlMi, TEKYIIEro KOHTPOJS ¥ TPOMEKYTOYHOW  aTTeCTAallMd, OpraHu3aluu
CaMOCTOSITENILHOM pa0OoTHI: ayJIUTOpPUS C HEOTPAaHWMYEHHBIM JIOCTYNIOM K ceTu HHTepHer
obopyioBaHa:

cneyuanusupoganuol (yaeOHoi) mebenvro Ha 20 TOCaJOUHBIX MECT;

mexnuyeckumu cpedcmeamu ooyuenus: Cuctemusniii 610k PentiumG850, Monutop BenQ
G252HDA — 1 mr.; Cuctremnsiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.;
Cuctemnsiii 6ok PentiumD 3.0GHz, Monutop Samsung 740N — 3 mr.; Mono6mok IRU
T2105P — 2 mwir.; Cuctemuslit 6ok Pentium G3250, Monutop BenQG955 — 1 mt.; Cuctemusiit
ook Pentium G3250, Mouutop BenQ GL2250 — 1 mr.; Cucremusiit 6mok Pentium G3250,



Monutop Samsung T200 HD — 1 mr.; Cucremusiii 6ok Pentium G3250, Monutop Samsung
T190N — 1 mt.; Cucremusrii 610k Pentium G3250, MonuTtop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka memnoBast.

[lomemenne uigs  XpaHeHHsT U NPO(UIAKTUYECKOTO  OOCIyXKMBaHHS — y4eOHOTO
000pyI0BaHUs: ayJUTOPUsl 000PYIOBaHa:

Cneyuanu3uposanHol mebenvio Ha 8 mocamodHblXx MecT; mkad BeITsKHOW JIK-1500
HIB+BeHTHUIATOp - 2 IT., CTOJ ABYXTYMOOBBIA - 5 INT., CTOJ OAHOTYMOOBBIH - 4 IIT., CTOX
KOMIIBIOTEPHBIA - 1 IIT., MeTajuuyeckue TyMmObl Uis XpaHEHHs JabOpaTOpHOW MOCyIbl U
o0opynoBanusi - 4 IIT., JEpeBSHHbIE TyMOBI /A XpaHEHHS JIaOOPAaTOPHOW TMOCYIbl U
obopynoBaHus - 5 mT., mkad-Kyne IBYXABEpPHbIA - | mT., mkad Merauimueckuit - 1 miT.,
xonoaunbHUK NORD J1X-241-0-010 - 1 mr., snekrporumTa Jlyy - 1 mrt., pakoBuHa ¢ TyMO0# - 1
mT., MKad-Kymne TpexaABepHbIN - 11T., mKkad KHWKHBIN - 3 mT., MuKpockon buomen 2 Led - 7
mit., mukpockon Levenhuk D870T - 1 mt., mukpockon Levenhuk D870T tpunokymsip - 1 mit.,
Mukpockorn Mukpomen P-1-LED - 1 mrT., mukpockon MJI-5-B - 1 mr., Mukpockorn
ounonornyecknii Mb-1600b - 1 ., Mukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG -
Smrt., ceeturens OU-12 - 1 m., ®azoBelil koHTpacT K®-3 - 1 wt., ¢azoselii konTpact KOC - 1
mt., pH-MeTp noHomep yHuBepcanbhbiii OB-74 - 1 mrt., ciektpodoromerp [13-5300 BU - 1
IIT., MarHUTHas Memajika MM-5 - 5 mrT., Becbl aHamuTuudeckue BJIP-200 - 1 mr., Becwl
topcuonHbie BTII-500 - 4 m., Becol Topcuonasie WAGA TORSYINA-WT - 3 mwr., npoexTop
OBepxen GEHA OHP Ecovision 24/3 - 1 mT., cuctemusbiii 6siok B komruiekte ASUS - 1 mmiT.,
mouutop BenQ DL2215 - 1 mrt., HOyrOyk Lenovo G580 B kommuiekre - 1 T,
MyJIbTHQYHKIMOHANBHOE ycTpoiictBo SAMSUNG M2070 - 1 wit., ckanep HP Scanjet G2410 - 1
wit., npuatep Canon LBP 2900 - 1.

6.2. [IporpamMHoOe obecnieyeHue:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (na 75 onHOBpeMeHHBIX noAkIoueHuit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHnueckune 1 3JIeKTPOHHbIE CPeICTBA:
[Tpe3eHTanmu 1Mo BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns ocBoeHUA IUCHUILUIMHBI «BHOTEXHOJIOrMSI pACTEHUI» NPUMEHSIIOTCS CIEIYIOIINE
o0Opa3oBaTeNbHbIe TEXHOJIOTHU:

- Ungopmayuonnasn nexyus. Jlekuus — 3TO0 cXKaroe U3JIOKEHUE OCHOBHBIX HAy4YHBIX
dakToB, yTO SABISAETCS 0a30il ISl aHANIM3a PACCYXACHUMU, OIEHOK.

- Jlexyus-euzyanuzayus. YUYUT CTYIEHTOB IpeoOpa3oBbIBATH YCTHYIO U INHCbMEHHYIO
uH(pOpPMAIIMIO B BU3YaIbHYIO (hOpMY, 4TO (POPMUPYET Y HUX PO(HECCHOHATFHOE MBIIIUICHHE 3a
CYET CHCTeMaTH3allid W BBIJCICHUS HamOoJee 3HAYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyueHHs. 3ajadya TperojaBaTells HCIOIb30BaTh Takue (OPMbI HATJSIHOCTH,
KOTOpPBIE Ha TOJBKO JIOTIOJHSIOT CIOBECHYIO MH(POPMAIIMIO, HO U CaMH SIBIITFOTCS. HOCHUTEIISIMU
uH(popManuu (CXeMbl, PUCYHKH, CIANABI-MPE3CHTAllMU, U T.M.). DTOT BUA JEKIUW JIydIle
BCETr0 MCIOJb30BaTh HA ATale BBEICHUS CTYJACHTOB B HOBBIM pa3fen, TeMy IUCIUIUIMHBIL.

- [Ipobnemnas nexyus. B otaudue oT coaepkaHus MH(POPMAIMOHHOW JIEKIIUH, KOTOpPOe
MIpEeJIaraeTcsl IpernoAaBaTeieM B BHJAE HW3BECTHOIO, IIOJUIEKAIIErO JIMIIb 3allOMUHAHUIO
MaTepuana, Ha TpPOONIEMHOHN IEeKIMM HOBOE 3HAHWE BBOAMUTCA KaK HEM3BECTHOE IS
oOyuaromuxcs. IlpobneMHas nekuus HauWHAETCS C BOINPOCOB, C IMOCTAHOBKU MPOOJIEMBI,



KOTOPYIO B XOJI¢ W3JIOKCHHUS MaTepualia HEOOXOAWMO pemnTh. JIeKIus CTPOWTCS TaKUM
0o0pa3oMm, 4TO MO3HAHUSI 00YyYaromierocss MpUOIIKAIOTCS K TOWCKOBOM, HCCIIEeNOBATEbCKON
NEeSITeTbHOCTH. 371€Ch YYAaCTBYIOT MBIIUICHHE OOYYaroIIerocss U €ro JMYHOCTHOE OTHOIICHHE
K yCBaWBaEMOMY MaTepHaly.

- Jlexyusi-6eceda. Ilpenmonaraet HETIOCPEJICTBEHHBI KOHTAKT TpPENoJaBareist C
ayautopueil. IlpeumyrecTBo JieKuuu-0ecebl COCTOUT B TOM, YTO OHA IMO3BOJISICT MPHUBJIEKATH
BHUMAaHHE CTYJICHTOB K HanOoJiee BAXKHBIM BOIIPOCAM TEMBI, ONPEICISATh COACPKAHHE U TEMII
U3JI0KEHUsI Y4eOHOro MaTepHaja ¢ y4eToM OCOOCHHOCTE! CTYACHTOB.

- [Ipakmuueckue 3anamusi — 3TO 3aHATHE, MPOBOJAUMOE TI0]] PYKOBOJICTBOM TPEIoIaBaTes
B y4eOHOHW ayIWMTOpHH, HANpaBICHHOE Ha YIIyOJeHHWE HAyYHO-TEOPETHUECKUX 3HAHUH U
OBIIQJICHUE OIPEICIICHHBIMU METO/JaMU CaMOCTOSITENILHOW Pa0OThI, KOTOpoe (OpMHpYET
npaktuyeckue ymeHus. OnHoi U3 GOopM NPaKTUYECKUX 3aHATHH B By3€ SBJISIETCS CEMUHAp.

- Jlabopamopnvle 3ausmusi — ofaHa HX SPPEKTHUBHBIX (OPM TMPOBEICHHS ayIHUTOPHBIX
3aHATUH B By3€, yIIIyOJSIOT M 3aKPEIUISIIOT TEOpETUYEeCKHe 3HaHusl. Ha 3THX 3aHATHIX CTYACHTHI
OCBaWBAIOT  KOHKPETHBIC  METOABl  HM3YYCHUs JUCUUIUIMHBI, MPHOOPETAIOT  HaBBIKU
CaMOCTOSITENIbHOW paboTHI ¢ MpubopaMu W COBpeMEHHBIM oOopynoBanueM. Ha maGopaTtopHbIx
3aHATHSAX CTYACHTHI OCBaWBAIOT IIOCTAHOBKY W BEJICHUE SKCICPUMEHTA, Yy4arcs YMEHUIO
HaOJI0/1aTh, OIICHWBAThH IOJyYEHHBIE PE3YJIbTAThI, JIEJNaTh BBIBOJIBI M 0000meHus. Bemymeit
LENBI0 J1a00OpaTOPHBIX Pa0OT SBJISICTCS OBJAJICHUE TEXHUKON 3KCIIEPHUMEHTA, YMEHHUE peIIaTh
NPaKTUYECKHE 3a/1a4M IyTeM IOCTaHOBKHM ombITa. /|1 Bcex mabopaTopHBIX paboT, KOTOpHIE
BBIMOJIHSIOT CTYJICHTBI, Ha BeAylled Kadeape COCTABISIOTCS METOJMYECKUE yKa3aHWs,
coJiepKalie ONMucCaHue padOThl, MOPSAIOK €€ BHIMONHEHUs U Gopmy otdera. JlaboparopHoe
3aHSATHE MPOBOJIUTCS B COCTaBe MPOQWIBHON TIpymibl. B BOIHOW YacTH 3aHATUS MPOBOIMUTCS
3HAKOMCTBO CTYJEHTOB C COJIEpP’KaHHEM TpEeACTOsIIEeH padoThl, TOKa3 CIIOCOOOB BBHIOIHEHHUS
OTICILHBIX OIepalui, HAIIOMUHAHUE OTIENIBHBIX IIOJIOKEHUH 10 TEXHHKE OC30MacHOCTH.
OcHoOBHas 4acTh J1a0OPATOPHOTO 3aHIATHUS 3aKIFOYACTCS B IPOBEACHUE CTYIEHTOM JIAOOPAaTOPHOU
paboThl. 3aKIOUUTENbHAS YacTh NPEAyCMATPUBACT IIOJBEJCHHE WTOTOB BBIIIOJHCHHOM
naboparopHoii pabotsl. [Io BceM Temam 1abopaTOpHBIX padOT MUCbMEHHBII OTYET BBIOJIHAETCS
CTYJICHTAMH KaK caMOCTOsITeIbHasE padoTa.

- CamocmosamenvHnas paboma cmyoenmos (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAHIIMOHHBIMH
00pa3oBaTebHBIMU TEXHOJOTHSIMHA MTOHUMAIOTCSI 00pa3oBaTeIbHBIE TEXHOJIOTHHU, PeaTn3yeMble
B OCHOBHOM C MPUMEHEHHEM WH(POPMAIMOHHO-TEIIEKOMMYHHUKAITMOHHBIX ceTed. [Ipu ocBoeHMM
JTVCIIATUTHHBI « BHOTEXHOIOTHS paCTEHUI MCTIOIB3YIOTCS CIIEIYIOIINE TEXHOIOTHH:

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIMOHHOW Tepeaadyd WHPOpPMaIlui, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JIOKAJIHHBIX KOMIBIOTEPHBIX CeTei Il 00eCTIeYeHHs TOCTyTIa
oOyvaromuxcss K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui  (OPMHPOBAHUS
COBOKYITHOCTH METOJINYECKUX, OPTraHU3aIlMOHHBIX, TEXHWUYECKHX W IPOrPAMMHBIX CPEJICTB
peanu3alMM W YOpaBiIeHHUS Y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaxOXJIEHHUs €ero
cyobekToB. Mcnons3yercs Obpa3oBarenbhblit mopran UI'Y - educa.isu.ru.

HaumeHoBaHMe TeM 3aHATHH € HCIOJb30BAHNEM AKTHUBHBIX GOpM 00y4eHus :
Bun ®opma / Mertonbt Kon-Bo
3aHATHS WHTEPAKTUBHOTO OOYYCHHS 4acoB

Tema 3anaTus

Hroro gwacos

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA



Ouenounvle mamepuanst 0711 6X00H020 KOHMPOA

B KkauecTBe OIICHOYHBIX CpEACTB JUII BXOJHOTO KOHTPOJISL OLIGHKHM YPOBHS 3HAHUH
CTYJICHTOB HCIOJB3YyeTCsi cobecenoBanue. B mporecce cobeceoBaHusl OLEHUBACTCS ypPOBEHb
BJIaJIcHHsI 0a30BBIMH 3HAHUSMH, YMCHHUSMH, HABBIKAMH, HEOOXOIUMBIMH JIJIsl Hayajia 00y4YeHUs
10 OJUCLHHUIIIINHE «buorexnonorusa paCTeHHﬁ», OmpeaAcIsICTCd CTCICHL BJIAJACHUA HOBBIM
MaTepHaioM JI0 Havyalla ero U3y4eHusl.

Ouyenounvie mamepuanvlt meKyuiec0 KOHMPOAA HOPMUPYIOMICA 6 COOMBEMCMEUU C

JIHA ynueepcumema

B paMKax AUCHUILIINHBI «buorexHoorus paCTeHHfI>> HCIIOJIB3YROTCA CIICAYIOLINEC [l}O[!MBI

TCKYIIIECTO KOHTPOJI.

YCTHBIH OIIpoC,

MUChbMEHHBIC PA0OTHI,

JIOKJIQJIbI,

3almTa J1abopaTOpHBIX paboT (odopMieHHE PEe3yNbTAaTOB J1a0OpAaTOPHBIX PadOT B
BUJIC OTUETA, aHAIU3 PE3YJIHTATOB),

3alUTa IPOCKTHON pabOThl Ha OCHOBE IMPOBEACHHUS IKCIEPUMEHTA B KYJIbType iNn
VItro Wi 1mo co31aHuI0 TPAHCTCHHBIX PACTEHUH.

Paszpabomxa npoexma cozoanua I'MO

[Ipennaraercs crieayoomuii mwian opopMICHHS IPOEKTA:

AKTyanpHOCTh Ipo0sieMbl (IIpUKIIAAHASA WK (yHAAMEHTaIbHAas 3a/1a4a, Ha PeLIeHne
KOTOPOH HaIpaBJIeH MIPOEKT, COBPEMEHHOE COCTOSIHUE UCCIIEI0BAaHUM, HOBU3HA).
Llenp 1 3a1aun pabOTHI.

[Tpenyiaraemblie METO/IbI M TOJIXO/bI, HEOOXOAUMBIE AJIS TOCTUKEHHUS LSITH.
[Ipeamnonaraemple pe3yabTaThl.

Onenka 61o0ruyeckoro pucka npu BHeapennu I'MO B mpon3BOICTBO.

Ob6nacTu NpUMEHEeHHUs TIOTY4YEHHBIX pe3yJIbTaToB.

JIJis KOHTPOJISI CaMOCTOSITENNFHON paboThl CTYAEHTOB HCIOJIB3YIOTCS YCTHBIE OIPOCHI,
MACbMEHHBIE Pa0OTHI, JOKJIA/AbI, MPE3CHTAIMH MPOEKTHOM palOThl MO JTA0OPATOPHOW YACTH
JUCLHUTIITUHBI.

DoHJ OLIECHOYHBIX CPEICTB BKIIOYAET:

- TEMAaTHKa U MaTepHUaJIbl 33 JaHAM,

- TEMAaTHKa U BOIIPOCHI K CEMUHApaMm,

- IEpEYEHb TEM JOKIIAJIOB,

- BOMPOCHI JyId camocTosATenbHOro n3ydenus (CPC)

- BOIIPOCHI JIJTA 3a4€Ta,

- KPUTEPUH OLICHKU 3HAHUU CTYJIEHTOB.

Ha3nadeHue OIeHOYHBIX CPECTB: BBIIBUTH chopmupoBaHHOCTH Komrerennunii [1K-1, TTK-2,

ITK-3 (cm. m. ).

Ouenounvie mamepuansvl 0715 RPOMENCYMOYHOU ammecmayuu 6 popme 3auéma.

dopMa MPOMEKYTOUHON aTTECTALUN - 3AUEM.

IIpuMepHBIi CIIUCOK BONPOCOB K 324€Ty

TeopeTnueckas 4acThb
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buorexnonorus pacreHui kak JucHMIUIMHA. OCOOEHHOCTH pAaCTUTENIBHBIX KIIETOK.
Kneroynas u reHermyeckass MHkeHepusi. lctopus pasButus MeTona KyJbTYpbI
KJIETOK, TKAHEW U OPraHOB.

CrpykTypHO-(YHKIMOHATIbHAS OPTaHU3alUs TEHOMA OJHO- U ABYIOJbHBIX PAaCTCHUN
OO0wrast cxema KyJIbTUBUPOBAHUS KaUTyCHBIX KieTok. «lIpuBbikmas Tkanby». [Ipoueccsl,
IIPOUCXOASAIINE B KIETKaX IIPU KyJabTuBUpoBaHuU. KajurycHas TkaHb. TOTUIIOTEHTHOCTS.
Oco0eHHOCTH TacCUPyEeMbIX KIETOUHBIX KYJIbTYD.

XapakTepucTUKa KJIETOYHBIX KyJIbTyp. I'ereporeHHoCTh. IIpMuMHBI BBICOKOM CTENIEHU
U3MEHYUBOCTH N Vitro. MakTopsl, BIMAIONINE HA YPOBEHb U YaCTOTY U3MECHYHUBOCTH.
Knerounsi mramMmM. Mukcomionaus.

XapakTepucTuKa mTamMMa. THUIBl KIETOYHBIX NONMyJsAnud. lIpuyuuHBI reTeporeHHocTH
Hony Ky KieTok. CTadbuipHble nomyssinuy. V3MeHeHrne mioniHOCTH B OHTOreHese in
Vivo. Bimsinue GUTOropMOHOB Ha YPOBEHb IUIOMAHOCTH IOITYJISIINH.

Bropuunas muddepennmanus in Vitro. LutoauddepeHumnanus KauTyCHBIX TKaHEH,
BO3HHUKIIMX B OTBeT Ha nopaHeHue. Omnpenensomue (GakTOpbl  HHIYKIHU
nuTomUupPepeHIMPOBKH B Kayutyce. Tumbl Mopdorenesa in Vitro.

KopueoOpa3zoBanue. [Ipaktuueckoe npumeHerue. OOpa3oBaHue CTeONEBBIX U
LBETOUHBIX MOYeK. PakTopbl, 00yCIaBIMBAIOLUIME TUI W HHTEHCHUBHOCTb IPOLECCOB
OpraHoreHesa Ipu pereHepauuu. SpycHoCcTb. BinsHHE KOIMYECTBEHHBIX COOTHOLICHUM
Mexay ¢uroropMoHamMmu Ha pa3Buthe KIeToK. [loGerooOpa3zoBanue u mpsimas
pereHepanus. J1ar yKOPEHEHHUS.

Comaruueckuii sSMOpHUOTEHE3.

dakTopsl, onpenenstonye Ta perenepanun. ®aser Mopdorenesa. I'eHeTrnka mporecco
pereHepauuu. IloHATHEe pereHepanyy y BBICIIMX PAacTeHUN. BHyTpHBHIOBBIE pa3inyus
CIOCOOHOCTH K pereHepanuu. HacnenoBanue kayecTBa pereHeparyi.

ComakiioHalbHasi M3MEHYMBOCTH N Vitro. VI3MEeHYMBOCTh Ha YpOBHE Kalyca H
pactenusi-perenepanra. Cenekius mrtammoB. dusmonoruyeckasi, 3MUT€HETHYECKAs U
FEHETUYECKas IMPUPOJa COMAKJIOHAJIBHBIX W3MEHEHUH. Buaosele pasnuyus 10
W3MEHEHUSIM Ha TEHETHYECKOM YypoBHE. McCIonb30BaHME MApKEPHBIX IPU3HAKOB Y
pacTeHHi-pereHePaHTOB TS H3Y4YEHHsT H3MEHYMBOCTH N VItro.

XPpOMOCOMHBIE M T€HHBbIE MYTallUd PACTEHUH-PEreHEepaHTOB. PaKTOPHI, BIUSIOIIKE HA
YPOBEHb COMAaKJIOHAJIBHOU U3MEHYUBOCTH. MexaHu3Mbl COMAaKJIOHAJIbHOU
m3meHunBocTH. Amrumdukamus JTHK. Comartnyeckuii KpOCCUHTOBEp M CECTPUHCKHE
XpoMatuaHble oOMeHbl. MoOWIbHBIE  3JeMEHTHl. VI3MeHeHuss B Xapakrepe
MetunupoBanus JJHK KynpTUBHpYEMBIX KJIIETOK pacTeHUH. TpaHCIIO3UIIMOHHBIE B3PBIBBI.
I'enHbIe MyTaLUH.

[Caronaus B cuctemax in Vitro. 3HaueHue 3TOro mpoiiecca Ui CeICKIIMA U TeHETHKH.
Crioco0Obl mostydeHus: rarmiouoB. Meron otnaneHHoM rubpuansanuu. Perenepanus
pacTeHMii W3 HEOIIOJOTBOPEHHBIX IOJOBBIX KieTOK. l[lomydyeHue KH3HECTIOCOOHBIX
(epTUIIBHBIX TUTAIIONA0B. 3HAUCHHUE TAIJIOUANN JJIS CETIEKIUH.

[TomyyeHue ramioOMIHBIX PACTEHUN B KyJbTYype MBUIBHUKOB. AHJporeHes. @akTopsl
aHJporeHe3a B KyabType in Vitro. [TomyyeHune ramionioB yepe3 SIMMUHALII XPOMOCOM.
[TomyyeHue ramiongoB 4Yepe3 KyJbTypy HEOIUIOJOTBOPEHHBIX CEMANOYEK M 3aBS3EH.
I'uHorenes.

[TpoGiieMbl pereHepanuu TrarlOWAHBIX pacTeHuid Jluraronau3anus MOTYYEHHBIX
ramaonioB. OCHOBHbIE CIOCOOBI MOJYYEHUS TalJIOWIHBIX M JUTAIJOUHBIX pacTeHUil-
pEreHepaHToB. TeopeTnyecKkre aCTeKThl U MPAKTHYECKOE 3HAYEHHE TaIlJIONIUH.
MHUKpOKIIOHAJIFHOE pa3MHOXKEHHE pacTeHuid In Vitro. IlpenmymiectBa, mpuMeHEHHE.
@akTOphl, BIHAKONIME HA MPOLECC MHUKPOKIOHAIBHOIO pa3MHOXKEHHA. (OCHOBHBIE
CIOCOOBI MUKPOKJIOHAJIBHOTO Pa3MHOKEHHS IN VItro. DTamsl KIOHATBHOTO Pa3MHOKEHHS
in vitro.

OcCo0eHHOCTH aJanTaluy pacTeHUH-PEreHePaHToB K YCIOBUsAM €X Vitro. Ilytu perneHus
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npoOJem.

[IpakTHyeckoe 3HAYCHHUE METOAA MHUKPOKIOHAIBHOTO pa3MHOXEHHUs. O310poBIICHHE
UCXOJHOTO PACTHTEIFHOTO MaTepuaia. MeToabl TeCTUpOBaHUS BHUPYCOB. [IpumMeHnenue
KJIOHAJIbHOTO MUKPOPa3MHOXKEHHSI JJIsl PEIICHUS CEIEKIIMOHHBIX 3a/1a4.

[IpermyiiecTBa cuCTeMBI iN VItro Kak YHHBEPCAIbHOW YKCIICPUMEHTAIBHON MO ISt
U3y4YCHUS] OMOXMMUYECKUX PACTHTEIBHBIX MyTaHTOB. CyCIIEH3UOHHBIE KYJIBTYPhI KIETOK
pacTeHuil.

OCHOBHBIC dTalbl KIETOYHOW celleKIuu N Vitro. OTKpBITBIE W 3aKPHITHIC CUCTEMBI B
NepHOANYECKOM M TIPOTOYHOM pEXHMax BBIPAIMBAHUS CYCHEH3HOHHBIX KYJBTYD
kierok. KpuBas pocra. BrlpammBaHue UW30JMpPOBaHHBIX  KJIETOK. «®DakTop
KOHJMIIMOHUPOBAHUS». METONl «TKAaHHU — HIHBKI.

[IporormiacTel pPacTUTENBHBIX KJIETOK. OTalbl BBUICICHHUS IPOTOIUIACTOB. MeTObI
HOJIy4YCHUs] MyTAaHTOB PacTeHUIT IN Vitro u ux oueHka. McXoqHbI MaTepHra B KICTOYHOI
cenekimu.  [IperMyiiecTBa  UCIOJB30BaHUS  W3OJMPOBAaHHBIX  MPOTOILIACTOB:
TpeOoBanust, npeabsABIsIEMbIE K MOJACTBHBIM O0BEKTaM.

M3MEeHYMBOCTh KIJICTOYHBIX KyJIbTyp IN Vitro. Myrtarene3 in vitro. MyrareHsi,
UCTIONIb3yeMble B KJIETOYHOH CeNeKUUH. BBDKHMBaeMOCTh pacTUTEIBHBIX KIIETOK IOCIEe
00paboTKK MyTareHoM. MeTo/Ibl CeeKIMI MyTaHTHBIX KJIETOK IN VItro

['eHeTnyeckast MHKEHEpUs pacTeHuid. ArpoOakTepHanbHas TpaHCHOPMAI: MEXaHU3M,
UCIIOJIb30BAHUE B KAa4eCTBE BEKTOpa Ul MEPEeHOca IENEeBBbIX IeHOB. Jlpyrue MeTojbl
CO3JJaHUS TPAHCTEHHBIX pacTeHuil. [I[prMeHeHne TpaHCTeHHBIX PACTCHUH.
Mapxkép-acconuupoBaHHasi CEJICKIUs PACTCHUM.

MerToapl COXpaHEHUs] TEHETHYEeCKUX pecypcoB pacteHuid. Kpuocoxpanenue. [IpoGnema
COXpaHEHHsI TCHETHUECKHUX pecypcoB. ['eHeTnueckue OaHKH. MeToIbl XpaHSHUS CEMSIH U
UX JIOCTOMHCTBA M HEIOCTaTKU. PacTUTENbHBIM Marepuan Uil KPUOCOXPAHEHUS.
®dakTopsl, BIUAIONINE HA )KU3HECTIOCOOHOCTD KIIETOK IOCIIEe KPUOCOXpaHeHus. [IpruyurHbI
TeHETHYECKOH SPO3HH KYJIbTYPHBIX PACTCHUH.

MyTareHe3 W KJIETOYHAs CeJEKIUS. OTambl MYTAllMOHHOW CeJeKIuu N Vitro.
XapaxkTeprcTHKa MyTareHoB. MeTo bl BBIICTICHUSI MyTaHTOB, UX T€HETHYECKasi IPUPOJIA.
Tunsl  MyTaHTOB. O((PEKTUBHOCTH KJIETOYHOIO MyTareHe3a B CpPaBHEHHUU C
IKCIIEPUMEHTAIEHBIM MyTareHe30M pacTeHH.

Bompocs! o nabopaTopHoOi 4acTy 3aHATUN
Tema 1.
Kak ycTpoena Ouotexnonorudeckas iadopatopus?
Kak mnpocrepunu3oBaTh NUTATENBHBIE CPEIbl, TMOCYLy, IUCTHJUIMPOBAHHYIO BOIY,

HHCTPYMCHTBI, TIOMCIHICHUC Ha60paT0pI/II/I?

3.
4.

Kakwue creprimsyromniye pacTBOPBI HCITOJIB3YIOTCS TSl PACTHTEIBHBIX YKCIUTAHTOB?
Kakmue BemecTBa BXOIAT B COCTaB MUTATENBHBIX Cpell, U Kakyl (YHKIHIO OHH

BBITIOJIHSIOT B KYJIbTYpE KJIETOK U TKaHeit in vitro?

5.

6
7.
8.
9

Kak nony4aroT cTepuiibHbIE TPOPOCTKHU U JJIS YETO UX UCTIOJB3YIOT?
Tema 2.
YTo Takoe MUKPOKJIOHAIbHOE Pa3MHOKEHHUE PACTEHUI: OCHOBHBIE TAIbI?
KakoBbl OCHOBHBIE CITOCOOBI MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS?
Kak monyuuts 6e3BUpYCHBIN MOCAT0YHBINA MaTepuan?
Kakoit u3 cmoco6oB monydeHus: O€3BHUPYCHOTO TIOCAIOYHOrO0 MaTepuana Bwr Obl

HpEeNowIn B cBoei pabore?

10.

UeMm oTnMYaroTCs NHUTATENbHbIE CpeAbl s Hpoiudepanuud Mo0eroB, HHAYKIHUU

KOpHEOOpa30BaHUsl, KyJIbTUBUPOBAHHS MEPUCTEM, TIOTYUCHUSI MUKPOKITYOHEH?

11.

12.

Kak npotectupoBath mocai0uHbli MaTepyal Ha CTENIEHb 3apakeHUs BUpycaMu?
Tema 3.
HaSBaTI) OCHOBHBIC CHOCO6BI Ky.]'H)TI/IBI/IPOBaHI/ISI Ka.HJ'IYCOB.



13. Yro Takoe neauddepennmanus u npoardepanus KIeTok?

14. UeM xapaKkTepU3yIOTCS OCHOBHBIE (pa3bl pOCTOBOTO IIUKJIA Kajuryca?
15. OTnnyarores Jin 10 MOP(OIOrUK KaTyChl Pa3JInYHbIX BUAOB PACTEHUA?
16. Jis Kakux 1eneil MCMONIb3YIOT KyJbTYPY KajUIyCOB B OHMOTEXHOJIOTHH, T'€HETHKE H
ceJIeKIu?
17. Kakne mnurarenpHble cpeapl UCHONB3YIOT I MHIYKUMHM KAJUIyCOoreHe3a H
KYJIbTUBUPOBAHMSI KaJUTyCOB?
Tema 4
18. Yro Takoe GUTOrOPMOHBI, U KaKHe MPOLECCHl B PACTUTEIbHBIX KJIETKAX U TKAaHAX OHU
CTUMYJUPYIOT?
19. Kakue rpynmsl (UTOrOPMOHOB CTUMYJIHUPYIOT M HHTHOMPYIOT pOCT U pa3BUTHE
pacTeHuit?
20. Kak ocy1ecTBiisieTcsi ropMOHaJIbHAs PErysalius B KyJIbTYpe KJIETOK U TKaHen?
21. KakoBa xmmuueckas mpupoia (PUTOTOPMOHOB, M B KAaKUX OpPraHax pacTEHUs OHH
CHUHTE3UPYIOTCS?
22. Kaxum o6pa3om ropmoHaibHasi cucTeMa BIMSIET Ha TeHETUYECKUH anmapar KJIeTKU?
Paszpaborunkm:
%‘// noueHtT A. B. TpetssikoBa
(nozmﬁcr;)

[Iporpamma coctaBiieHa B coorBercTBUHM ¢ TpeboBaHusMu @OI'OC BO mo HampaBieHHIO
06.03.01 «buonorus» u NpoPUIIO TOATOTOBKY «BHOXUMUSD).

[IporpamMma paccMoTpeHa Ha 3acenaHuu Kadeapbl OMOXUMHUHU, MOJIEKYJISPHOW OUONOTHUU U
TE€HETUKH.
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