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l. Hean 1 32024 TUCHUTTHHBI

Heab: dopMupoBaHue y CTYIEHTOB 3HAHUNH U NPAKTUYECKUX HABBIKOB B 00JacTH
OMOTEXHOJIOTMH PACTCHUM, KyJIbTUBUPOBAaHUS IN VItr0O ¥ CcHOCOOHOCTH HCIOJIB30BAaTh
MOJTy4YEHHBIC 3HAHUS, YMEHHUS, HABBIKU JJIsl PeleHUs MPOPEeCCUOHANbHbBIX 3a/1a4.

3amaun:

e lI3yuyeHue TEOPETUUECKUX OCHOB OMOTEXHOJOTUU PACTCHHIA.

e l3yyenue 60a30BBIX METOOB M MOJYYCHUE MPAKTHYECKUX HABBIKOB KYJIbTHBUPOBAHHUS iN
VItro pacTuTesbHbIX 0OBEKTOB.

e lI3yueHue MOAXOA0B, UCTIOIH3YEMBIX B CEICKIIMOHHOM MPOIIECCE PACTCHUM.

e PaccMoTpeHHe TEOpEeTHYEeCKHX BOMPOCOB MOp(OTreHe3a pacTeHH, COMATHYECKOTO
sMOpHoreHesa.

e lI3yueHWe TPUHIUMIIOB TEHETUYECKOW WHKEHEPUU PACTCHHUU, CIOCOOOB CO3MaHUS
TPAHCTEHHBIX (OPM PACTCHHM, MpPEIHA3HAYCHHBIX IS peleHUS (PyHIAMEHTATbHBIX
3a[a4 U yIy4dlIeHHs KaueCTBa )KU3HU JIIOICH.

e (O030p MPaKTUYECKUX IMOAXOJ0B HCIOJIB30BAHUS TPAHCTCHHBIX PACTCHHH W JPYTUX
YKUBBIX CUCTEM ]ISl IPOU3BOJICTBA OMO(DAPMAIICBTHKOB M T€HOTEPAITHH.

e PaccMmoTpeHue BONpPOCOB OHMONOrMYECKO 0€30MacHOCTH, CBA3AHHONW C MPUMEHEHUEM
TPAHCTEHHBIX PACTECHUI.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas mucummuimHa b1.B.14 «buoTexHONOTHs pacTeHU» OTHOCHTCS K YacTH,
dbopMupyeMOil y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA.
2.2. ]Ins w3yueHus AaHHOW y4yeOHOW IUCIMIUIMHBI HEOOXOJMWMBI 3HAHUS, YMEHUS U HaBBIKH,
dbopmupyeMbie TTpeANIeCTBYIOMUME AucuunHamMu: Obmas Ouosorus; boranuka; buoxumus;
I'enetuka; ®usnonorus pacreHuil; ['emermueckn wmoauduuupoBanHsle opranusmsl; JIHK-
TexHoJoruu; buorexnonorus; buoxumus, puznonorust 1 GMOTEXHOIOTUS MUKPOBOAOPOCIEH.
2.3. IlepeueHp MOCIEAYIOUIMX YYEOHBIX IUCHMIUIMH, Ui KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHMSI U HaBBIKU, (pOopMHUpyeMble TaHHOW y4yeOHON MUCHUIUIMHON: buoxumus m gusmonorus
BTOPUYHOr0 MeTabonu3Ma; bruocucreMsl u 3arpsi3HeHus.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI

[Ipouiecc ocBoeHMS NUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE KOMIETEHIMHM B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.03.01
«buonorusy, npopuns «bruoxumusy:
[1K-1: CnocobeH mnpUMEHSATh Ha NPAKTUKE TEOPETUYECKHE OCHOBBI M 0a30Bble METOMbI
OMOJOTHYECKOW XMUMHH, T€HETUKH, MOJIEKYJISIpHON Ouonoruu, Gpu3noIOruu U OMOTEXHOJIOTUU
pacTeHuN.
[IK-2: CnocoGeH wucnoip30BaTh 000pyAOBaHHE OHOXMMHUYECKMX ©  MOJIEKYJSPHO-
OMOJIOrNYeCcKUX J1TaOOPaTOPHii PU BHINMOJIHEHUH HAYYHO-HCCIIEI0BATENbCKUX pabOT
[K-3: CrmocobeH KpUTHYECKH aHaJIU3UpPOBATh HAYYHYIO JIUTEpaTypy, SKCIEPUMEHTAIbHBIC
JTAaHHbIE ¥ MPEJCTABIATh OTYETHI O Pe3ysIbTaTax HAyYHO-HCCIEN0BaTEIbCKONW paboThl B 00JIaCTH
OMOXUMHH, TeHETUKH, MOJIEKYJISIPHOM OMOJIOTHH.

IlepedyeHb MuIaHMpPyeMbIX Pe3yJbTATOB 00Y4YeHHS 10 TUCUHUIIJIMHE, COOTHECEHHBIX €
HHAUKATOPAMH JOCTHKEHHUS KOMIIECTECHIIMI

Komnerenuus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIeTCHIM I
1IK-1 HIK rx 1.1 3HaTh: TEOPETUYECKUE OCHOBBI H METOMBI
CrniocobeH TpUMEHATH Ha | 3HAECT TEOPETUUCCKUC KJICTOYHOW W  TEHETWYCCKON  HMHKCHEPUHU




MPAKTUKE TEOPETUUECKUE
OCHOBBI M 0a30BbIe METOJIbI
OHMOJIOTYECKO XUMUH,
TCHETHKH,  MOJICKYJISIPHOU
Oomomornu, (QUNOIOTHH |
OMOTEXHOJIOTHH PACTCHUH.

OCHOBBI OHMOJIOTHYECKOM
XHAMMWH, TEHETUKH,
MOJICKYJISIPHOU OMOJIOTHH,
OHMOTEXHOJIOTUH U
(hU3UOJIOTHN PACTCHHM,
0a30BBIX METOIOB

pacTeHuH, METO/IBI OMOTEXHOIOTUHU
CEJIEKIIHOHHOT O mpoiecca, 0CcOOEHHOCTH
KJIIETOYHBIX KYJIbTYp pPAacTEHHU#l, MpoIEecCcOB
nenudepeHInanmu u BTOPHYHOHN

muddepeHnraniy, ToaX0Abl, UCTIONb3yeMbIe B
CENICKIUM  PACTCHWH, METOIbl  CO3JaHUs

WCCJICIOBAHUH. TPAHCTEHHBIX (OPM PACTCHUM, MPAKTUYCCKHC
ACTICKTHI UX UCTIOIb30BAHHUS;
YMerTs: HCIIONTE30BAThH MIOJTy9YeHHBIC
TEOPETUUYECKHE 3HAHUS JUTSE pelieHus
(byHIaMEHTAILHBIX W  NPUKIAJHBIX  337ad
OMOTEXHOJIOTHH PACTCHUH.
Brnagets:  TepMuHONIOTHMEH, CBA3AHHOH C
KyJIbTHBHPOBAHUEM IN VIlr0 KJIETOK pacTeHHid,
MIPaKTHIECKUMU HaBBIKAMH  PabOTHI c
pacTUTENIbHBIMUA 00BEKTaMU B KYJIBTYpE iN Vitro
JJIsL BBIITIOJTHCHU S Pa3IMYHBbIX
OMOTEXHOJIOTHYECKHX 3a7ay.
HIK i 12 3HaTh: OCHOBHBIE METOABI OHOTEXHOJIOTHH
YMeeT npuMeHsTh pacTeHHWid, TpUMEHSEMBble IS H3YYCHHSA

OHOXHMHUYECKUE U
MOJIEKYJISIPHO-
OHOJIOTHYECKHIE METOIbI
HCCIIEOBAHUN JUISI U3yUYEHUS
OHOJIOTHYECKNX OOBEKTOB.

PaCTUTEIBHBIX 0OBEKTOR.

YMeTh: MCTONB30BaTh METOAMYCCKHUE TOIXOJIBI
KyJbTYpbl pPacTeHHWid iN VItro s pemreHus
poheCCUOHANBHBIX 3a7a4 B 001aCTH OMOXUMHUU
U MOJICKYJISIPHOIM OHOJIOTHH.
Bnaners: npueMaMu
COBPEMEHHBIX  METOJIOB
KJIETOK PACTEHUH.

KJIACCHUYECKUX u
KYJIbTUBUPOBAHUS

TIK-2

CnocoOeH HCII0JIb30BaTh
obopymoBaHue
OMOXUMHYECKUX u
MOJIEKYJIIPHO-
OHOJIOTNYECKUX
naboparopuit pu
BBIIOJIHEHUH Hay4YHO-

HCCICIO0BATCIBbCKUX pa60T.

UK 1 2.4
3HaeT NPUHIMITBI METOJIOB,
UCIIOJIb3YEMBIX B

3HaTh: NPUHLHUIBI METOAOB KyJIbTUBHUPOBAHUS
pacTUTENbHBIX OOBEKTOB.
YMeTh: UCHOIb30BaTh METOAWYECKHE ITOIXObI

OMOXMMHUYECKUX, KyJbTYypbl pacTeHuid in Vitro mnst pemieHus
MOJIEKYJISIPHO- po¢eCCHOHANBHBIX 3a/1a4.
OHMOJIOTUYECKUX U Buaners: HaBbIKAMM  IIOHCKA Hay4HOUI
OMOTEXHOJIOTUYECKUX uHQOpMalMK  TI0  BONpoOcaM  MPHUMEHEHUs
HCCIIEIOBAHUSX. METOAOB  OWMOTEXHOJOTMHM  pPacTeHud  is
pelleHusT  KOHKPETHBIX  HpodecCHOHATBHBIX
3ajad.
WK 1k 22 3HaTh: OCHOBHBLIE METOJbl OMOTEXHOIOTHH
Bnaneer ocHOBHBIMU pacTeHMi, TNpUMEHSEMBIE s  HU3Y4YECHHA
MeTOoIaMHu PacTUTETBHBIX OOBEKTOB.

9KCMIEPUMEHTAIBHON pabOThI
B OMOXUMHU U
MOJIEKYJISIpHOH OMOJIOTrHY.

VMETE: HCIIONIB30BATh METOAUYECKHE ITOAXOIEI
KyJbTYpbl pacTeHudd in Vitro mms  pemieHus
rpoeccHoHaIbHBIX 3a/1a4 B 00JaCTH OHOXUMUH
¥ MOJIEKYJIIPHON OHOJIOTHY.

Brnaners: npuemMamu KJIaCCUYECKUX u
COBPEMEHHBIX  METOJAOB  KYJIbTMBUPOBAHUS
KJIETOK PacCTEHUH.
T1K-3 UK x5 3HaTh: OCHOBHBIE TIPUHIATIBI METOI0B
Crioco0eH KpUTHIECKH YMeeT OCyIIeCTBIATh MOUCK | KyJIbTUBUPOBAHUS PACTUTEIHHBIX OOBEKTOB.
AHAJIU3UPOBATh HAYYHYIO nH(pOopMaIuH, padoTatk C YMeTs: OCYILIECTBISITh  TIOMCK  HAy4YHOU

JTUTEpaTypy,
9KCIIEPUMEHTANbHbIE TAHHBIE

Y TIPEJICTABIISATh OTYETHI O
pe3yabTaTax Hay4HO-
HCCIIE0BATEILCKON PabOTHI
B 001aCTH OMOXHMMHUH,

Hay4YHOH JIUTEpaTypoil;
U3J1arath U KpUTHICCKU
AHATU3UPOBATH TOTYYAEMYIO
uHGOPMAIUIO B
HaIpaBJICHUH
OMOXUMUYECKUX,

JUTEPaTypPHI 0 TEME UCCIIEAOBAHUSI.

Bragets: HaBBIKAMH KPUTHYECKOTO aHAJH3a H
U3JIOKEHUSI  TONlyyaeMod  uWHpOpManuu B
JAHHOM HalpaBJICHUN UCCIIEIOBaHUH.




TCHETHKH, MOJICKYJISIPHON
OMOJIOTHH.

T€HETUYECKUX,
MOJIEKYJISIPHO-
OHOJIOTHYECKUX
HCCIIeIOBAHNH, QU3NOIOTHH

1 OMOTEXHOJIOTHH PACTCHHIM.

UK ks 3HaTh: TpeOOBaHMS K  HANHCAaHUIO |
3HaeT TpeOoBaHuUs K COCTAaBJICHHIO  OTYETOB IO  pe3yJibTaraMm
HAIMCAHUIO U COCTABJICHUIO | IKCIIEPUMEHTAIBHBIX WCCJICIOBaHUI o
OTYETOB TI0 JIA0OPATOPHBIM OMOTEXHOJIOTHH PACTCHUH.
paboram, pe3yibpTaTam YMeTb:  OCYWIECTBISATH  IMOMCK  HAy4dHOU
IKCIEPUMEHTAIBHBIX JUTEpaTypbel NI aHanM3a  Pe3yJbTaToB
HCCIIE0BAHNMN, SKCIEPUMEHTAIbHBIX UCCIECIOBAHUH.
COOTBETCTBYIOIIIX Bragets: HaBpIKaMu HanmucaHUS ¥ O(GOPMIICHHS
npoQuIIIo. oryétoB ~ mo  JabopaTopHeIM  paboTam,

MOATOTOBKK  JIOKJIAJOB ©  MaTepHalioB K
MIPE3EHTANNSM TI0 OTIPEICTICHHBIM TeMaM.

WK i3s3 3HaTh: TpeOOBaHWSI K  HANHCAaHUIO |
Bnaneer HaBpikaMu COCTABJICHHIO  OTYETOB [0  pe3yJbTaraMm
CTaTHCTUYECKOTO aHAIIN3a, AKCIIEPUMEHTAIBHBIX WCCIIeIOBaHUN B
BH3YaJIN3allAN JaHHBIX OMOTEXHOIIOTUHN PACTCHH.

J1a00PaTOPHBIX YMeTh:  OCYIICCTBIATH  IMOWCK  HAyYyHOU
6I/IOHOFI/I‘IGCKI/IX JUTEpATypbl [JI1 aHaJIXW3a W BU3YyAJIM3allUuU

PICCJ'IGZ[OB&HHFI 1 HaIlMCaHUA
Hay4YHBbIX OTYCTOB.

JaHHBIX Ta0OPaTOPHBIX UCCIIECAOBAHUM.
Brnaners: HaBbIKaMy HamucaHus U 0QOPMIICHHS
Hay4YHBIX  OTYETOB, Mpe3eHTalud  3TUX
MaTEpHaJIOB.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM TUCHUILINHLI COCTABJAET 3 3a4eTHRIX exuHuLbl, 108 yacos.
N3 HUX peanm3yeTrcs ¢ UCIOIb30BAHUEM JICKTPOHHOTO OOYYCHHS M JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI 24 Jaca.

®opMa NPOMEKYTOUYHOM ATTECTANUM . 3a4ET.

4.1 CopepxxaHue IMCUUILIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaM, ¢ YKa3aHMeM BHAOB Y4eOHBIX 3aHSITUI M OTBEJEHHOI0 HAa HUX

KOJINYE€CTBA AKAACMHUYCCKHUX YaC0B

Ne Paznen nucoumiinHbl/ TEMA Buner yueGHOI paboThl, dopMma TeKylIero
®
n/H O | BKIIHOYAs CAMOCTOSTENIEHYIO paboTy 00yJarommxcsi , | KOHTPOJIA
= E MPAKTUYECKYIO MMOATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) ®opma
o g MPOMEKYTOYHOH
- KonrakTHas paboTa npemnogaBares ¢ =
) 2 aTrrecranuu
=) o0y4armuMucs =
@ < o ) (mo cemecTpam)
S S & =
Q = ® ®
ol =S g5
E Z ; £ Jlexknusi | Cemunap/ KoncyabTammsa | o &
- == TlpakTHYecKoe, € s
| @ = -
8 Q fs“’ S J1aGopaTopHoe 8 =
A > 3aHsiTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Paspes 1. BBenenue B 6MOTEXHOJI0THIO pacTeHuit. VCTHBII ompoc
Tema 1.1. Bsenenue. YcrpoiicTBo N
. 8 7 2 4 - 1 [InceMeHHBINM onpoc
OMOTEXHOJIOTHIECKOW JTabOpaTOPHH. KCP
Tema 1.2. Pa3BuTie OMOTEXHOIOTHH
2 Pa3gen 2. KyabTypa KJETOK BBICIIMX pacTeHUi VYcTHbIit onpoc
U ee 0COOEHHOCTH. 8 75 2 4 0.5 1 [IuceMenHsIi onpoc
Tema 2.1. OOmas cxema KyJbTHBUPOBaHHMS ' ’ KCP
KaJUTYCHBIX KJIICTOK.
3 Tena 2.2. X YcTHBIH ompoc
€Ma Z.Z. APAKTEPUCTUKA KIICTOYHBIX KVYJIBT u - .
P P YIRTYP 8 | 10,5 2 6 0,5 2 IIncbMeHHBIA OTUET
KyJbTHBUPOBAHHE KaJUTyCOB.
1o J1ab.pabore




KCP

Tema 2.3. DUTOrOPMOHBI U PETYISITOPHI POCTA

YcTHBII onpoc
IInceMeHHEIN OTYET

pacrenwuii. Bropuunas auddepenimartus in Vitro. 12,5 2 8 0.5 2 o ;1ab.pabore
Hoxknang
KCP
YcTHBII onpoc
[IucbMeHHBIM OTYET
Tema vZ.4. MUKpOKIIOHATEHOE ~ Pa3MHOKCHHE 225 ) 16 05 4 IO TMPOEKTY Cu
pacCTeHHH. Mpe3eHTanueu
Hoxmang
KCP
Pasnen 3. Comak/jioHaJIbHAsi W3MEHYHBOCTH IN
vitro.
Tema 3.1. I3MEHUMBOCTHP Ha YpOBHE Kajilyca U 6 2 2 ) 2 VYcTHbIii onpoc
pacTeHHsI-pereHepaHTa. KCP
Tema 3.2. MexaHU3MBI COMaKJIOHATIbHON
HW3MEHYUBOCTH
Pa3znen 4. Famionaust B cucremax in vitro.
Tema 4.1. TTony4yeHUe TarionioB. 6 2 5 i 5 YceTHblii onpoc
Tema 4.2. IIpoOmeMbl pereHeparyiv TaIlUIOMIHBIX KCP
pacTeHUH.
Paszpen S. I'eHeTnueckasi HHAKEHEPHUsI PACTEHUIA.
Tema 5.1. CrnocoObl mOMy4YeHHS TPAaHCTEHHBIX
pacTeHu.
Tema 5.2. SAnepuas arpo0akTepuabHas
Tpanchopmarys. VYcTHbIii onpoc
Tema 5.3. buonuctuk u IacTAuaHas
. Jlokman
TpaHCOpPMALHs C TIOMOIIIBIO TeHHOM ITyIIKH. 28 10 6 - 12 KCP
Tema 54. Hcnons3oBanue BUPYCHBIX
PETYISATOPHBIX 3JIEMEHTOB B OMOTEXHOJIOTMYECKUX 3amuTa npoekTa
paborax.

Tema 5.5. Co3maHue TpPaHCTEHHBIX pPAcTEHUH C
niomotsro Texnoaoruu CRISPR-Cas.
Tema 5.6. IlpuMeHeHNEe TPAaHCTEHHBIX PACTEHU.




4.2 T1naH BHeayIUTOPHOI CAMOCTOSITEIbHOI Pad0oThl 00YYaIOLIUXCS N0 THCHHUIIJIMHE

CaMocTosiTeNbHas paboTa 00yYaroIIUXCs Yu4eOHo-
METOANYECKOE
C | Hospanme pasnena, Tems: y Cpokn | [PYAOCM- OnenouHoe obecnieuenne
MeCTp Bun camocTosiTensHON paboThI KOCTB CpPEACTBO N
BEIMOTHEHMA | (/0 CaMOCTOSITETbHON
paboTHI
Pasnenr 1. Bsenenume B|[loarotroBka K TPakTUYECKOMY 3aHSATHIO C HCIIOJIb30BAHHEM V.a)1l(1-2)
OMOTEXHOJIOIMIO PACTEHHIi. |KOHCIEKTA JIEKIIMU U PEKOMEHYEMOH JIUTEPaTyPHI. V.a)2 (9- ]_O)
Tema 1.1. Beenenue.|I1oaroToBka k c10BapHOMY AUKTaHTY 110 OCHOBHOH TePMUHOIOTUH. YcrHbIi onpoc

8 YcrpoiicTBo 1-2 1 [InceMenHbIn
OHMOTEXHOIOTHYECKOM OIIpoC
n1abopaTopuu. KCP
Tema 1.2. PazButue
OMOTEXHOJIOTHH

8 [Pazmen 2. KyabTypa kiaerox|[loaroroBka X NpakTHYECKOMYy 3aHATHIO C HCIIOIBE30BAHAEM YCTHBIN ompoc V.a)l(1-2)
BBICIIIUX pac”re]-[])[if[ M  ee|KOHCHIEKTA JIEKIIUU U PEKOMEHAYEMOW JIUTEPATYypPHI. I IucbMEHHBIHA V. a) 2 (9_10)
0COOCHHOCTH. 3.4 1 oIpoc
Tema 2.1. OOmas cxema KCP
KyJbTUBHPOBAHUSA KaJTyCHBIX
KJIETOK.

8 INoaroroBka K INPaKkTUYECKOMY 3aHATHUIO C HCIOJIB30BaHUEM YcrHbIH onpoc V.a)l(1-2)
Tema 2.2. Xapakrepucruka|<OHCTIEKTa JEKIUMH 1 PEKOMEHYEMOH JIUTEPATYPEI. [TucbMeHHBIIH V. a) 2 (9-10)
KITETOUHBIX KyTBTYD y[HloaroToBka oruéra 1o 1abopaTopHoii padore. 3-4 ) OTIET O
KYJbTUBUPOBAHUE KAJLTyCOB. Ha6.pa60Te

KCP

8 IlogroroBka K TMPaKTUYECKOMY 3aHSITHIO C HCIIOJIH30BAHUEM YcrHbIH onpoc V.a)l(1-2)
Tema 2.3. ®uroropmomsi u|KOHCIICKTa JICKIMA M PEKOMEHILYeMOH JIMTEPATYphL. [Mucemennnrii | V. a) 2 (9-10, 12)
PEryIATOPbl POCTA pACTEHHIL. ITonroroBka 0030pHBIX JIOKJIANOB U NpeseHTaluii 10 TeMe 5.6 5 OTUET 1O
Bropuusas mubdepenimars «DHUTOTOPMOHBI Y PETyJIATOPbI POCTA PACTCHUID. - 11a6.paGoe
in vitro. IToaroroeka oT4éra 1o J1abopaTopHO padore. Jloknaz

KCP




CamocTosiTenpHas paboTa 00yJaromuxcs

VYuebno-

METOJINYECKOE
Ce- Tpynoem- OrneHouHOE
HaszBanue paznena, TeMbl . Cpoku obecrieueHne
MECTp Bun camocTosTenbHON paboOThI KOCTb CpeJICTBO N
BBITIOJTHCHHSI (wac.) CaMOCTOATENBHOU
' paboTHI
8 [TogroToBKa K TIPAKTUYECKOMY 3aHSATHUIO C HCIIOIH30BAHUEM VYV CTHBI orpoc V. a) 1 (1-2)
KOHCTIEKTa JIEKIIMH U PEKOMEHIyeMOii JTUTePaTyphl. [MucEMeHHBII V. a) 2 (9-10)
Tema 2.4. MI/IKpOKJ'IOI;IaJ'IBHOG Ioaroroska oT4éTa 10 1a60paTOpHOH padoTe. 5 4 OTHET 110 IIPOEKTY
pa3sMHOXXCHHUE PACTCHUMH. c HpegeHTauHeﬁ
Jloxmaz
KCP
8 |Paspen 3. ComakioHanbHas|[loAroToBKa K MNPaKTUYECKOMY 3aHITHIO C HCIOJIb30BaHHEM V.a)l(1-2,4)
N3MEHYHUBOCTD iN Vitro. KOHCIICKTA JICKIIUHU U peKOMeHHyeMOfI JUTEPATYpPHI. V. a) 2 (9_10)
Tema 3.1. M3MeHYMBOCTH Ha
YPOBHE Kajllyca U pacTeHUs- 8 2 YcrHbli onpoc
pereHepaHTa. KCP
Tema 3.2. MexaHU3MBI
COMaKJIOHAJIbHOM
W3MEHYMBOCTH
8 |Pasmen 4. Tamnouamss B|lloaroroBka K NPAKTUYECKOMY 3aHATHIO C HCIOJIB30BAaHHEM V.a)l (1-2, 4)
cucreMax in vitro. KOHCIIEKTA JIEKIIUM U PEKOMEHYEMOU JIUTEPATypHl. V. a) 2 (9-10)
Tema 4.1. IToxyuenue o
YceTHBIT onpoc
rarIou0B. 9 2 KCP
Tema 4.2. [IpoGnembt
pere’epanuu rarIoOuHBIX

pacTeHui.




Ce-
MECTP

HaszBanue paznena, TeMbl

CamocTosiTenpHas paboTa 00yJaromuxcs

Bun camocTosiTensHON paboThI

Cpoxnu
BBITIOJTHEHUS

Tpynoem-
KOCThb
(dac.)

OrneHoyHOE
CPEICTBO

VYuebHo-
METOIUYECKOE
obecnieyenue
CaMOCTOSATEIbHOMN
paboTHI

Paszgen 5. T'eHernyeckas
WHKEeHePUsl pacTeHuid.

Tema 5.1. CnocoOsl
MOTydeHUS TPaHCTCHHBIX
pacTeHui.

Tema 5.2.
arpo0akTepuaibHas
TparcopMaIus.
Tema 5.3. buomuctuk u
TIacTUAHas TpaHchopmanus ¢
MOMOILBIO TEHHOM MyIIKH.
Tema 5.4. Wcnoap3oBaHue
BUPYCHBIX PEryIATOPHBIX
3J1€EMEHTOB B
OHMOTEXHOJIOTHYECKHUX
paborax.
Tema 5.5.
TPaHCTEHHBIX
ITOMOIIEIO
CRISPR-Cas.
Tema 5.6. IIpumenenue
TPaHCTEHHBIX PACTCHUH.

S nepnas

Co3nanue
pacTteHuii ¢
TEXHOJIOTUU

HO,Z[I'OTOBKa K TPAKTUYCCKHUM 3aHATUAM C
KOHCIICKTA JICKIIUU 1 peKOMeHI{yeMOﬁ JIATEPATYPHI.
IloaroroBka M0KIa10B U npeseHTauHﬁ 10 TéMaM pasacia.

HCITIOJIb30BAHHUEM

10-11

12

YcrHbIi onpoc
Joxnan
KCP
3amuTa nNpoeKTa
10 CO3JaHUI0
TPAHCTCHHBIX
pacTeHui

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

OO6muii 00beM caMOCTOSITENFHOM paboThI MO TUCIUILINHE (dac) — 26

N3 Hux o00beM caMOCTOSTEIbHOH pPabOTHI

JUCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIA (Yac) — 6

¢ MCHOJb30BAHUEM JJICKTPOHHOIO 06yqemm H




4.3 ConepixaHue y4eOHOTr0 MaTepuasa

Pa3nen 1. BBenenune B 0MOTEXHOJIOTHIO PACTEHUI.

Tema 1.1. BBenenume B mnpeaMer OHOTEXHOJOTHH. YCTPOWCTBO OHOTEXHOJIOTHYECKOi
JabopaTopum.

Pacrennst kak o00bekT OworexHosoruu. Ornpeaenenne OuoTexHoiorud. (OcoOEHHOCTH
pPacCTHTEIBHBIX KJIETOK. UTO MOXKET JaTh OMOTEXHOJIOTHS CEIbCKOMY XO03sHCTBY. TexHoyoruu,
YCKOPSIONIME W OOJIErvaroIie TPaTuIUOHHBIM MPOIECC CEIBCKOTO XO035HWCTBA. TEXHOJIOTHH,
CO3/aM0IINe TEHETUYEeCKOe pa3HooOpa3ue M TIO3BOJSIONIUE IIYyTeM CEIICKIIMH Ha YpPOBHE
COMATHYECKUX KJIETOK MPOBOJUTH CKPUHUHI T'€HOTUIIOB C BaXKHBIMHU CEIbCKOXO35IMCTBEHHBIMU
npuszHakamu. Kiierounas u reneruueckas uHxeHepus. buonnxenepusi. OCHOBHbIE TEPMUHBI U
noHsATUA. buotexHomornyeckas gadoparopusi. CocTaB MUTATEIBHBIX CPE B KYJIbTYpE KIETOK U
TKaHeit In vitro. CrepuiM3anus TUTATEIBHBIX CPEN, MOCYIbl, JUCTHUIMPOBAHHOW BOJIBI,
WHCTPYMEHTOB, noMenieHus Jaboparopun. CrocoObl CTepUIN3AlUN PACTUTENIBHBIX YKCIUIAHTOB
IpY BBEJICHUU B KYJIBTYpY IN Vitro.

Tema 1.2. PazButHe GHOTEXHOJIOTHH (TEOpPETHYECKHE H METOX0JIOIHYECKHE ACTIEKTHI).
Hcropuss pasBuTusa mMerona KyJbTYPHI KJIETOK, TKAHEe W OopraHoB. buorexnosor Jlyu
[Tactep. OcnoBakiuna J[[xennepa. Paszputue Omorexnonorun B CIHA, Snonun, Kurae u
ctpaHax 3amagHoi EBpombl.  Ilomomp  gocTmwkeHwii B OunoTexHooruu  (epmepam,
CEIbCKOXO03SMCTBEHHBIM KOOIIEpaTUBaM M IMOTpeOuTensiM: 00pbba ¢ 3a00seBaHUSMHU JIIOJICH U
VKpEIUICHUE HUX 3J0pOBbs, O0ph0a ¢ 3a00JIeBaHUSMHU JKUBOTHBIX, CPAKEHUE C TOJOIAOM IyTEeM
MOBBILICHHUS] YCTOWYMBOCTH PACTEHUH K (PUTOMATOreHAM, MOMOIIb B COXPAaHEHUU OKpYKarolien
Cpelpl IMyTEM CHHKEHUS MCIOJb30BaHus nectuuuaoB. Konuennusa H. bopioyra o nepcnektuse
OMOTEXHOJIOTHU B 60pBhOE ¢ TOJ1010M U 00sIe3HIMH. BHO3THKa roJI0JaIoNuX U Pa3BUBAOIIUXCS
CTpaH.

Pa3nes 2. KyabTypa K/IeTOK BbICIIMX PACTEHHMI U ee 0COOEHHOCTH.

Tema 2.1. O0mas cxeMa KyJIbTHBHPOBAHHMSA KAJJIYCHBIX KJIETOK.

«IIpuBbikmiast TkaHb». IIpomeccel, mnpoucxoxdmue B KIETKaX IMpU KyJIbTUBUPOBAHHUU.
XapakTepucTuka KaJUIyCHOW TKaHU. TOTHIOTEHTHOCTh PacTUTENbHBIX KieToK. OcoOeHHocTH
MaCCUPYEMBIX KJIIETOYHBIX KYJIbTYD.

Tema 2.2. XapaKTepHCTHKA KJI€TOYHBIX KYJbTYP U KYJbTHBHPOBaHHE KAJLIYCOB.
[eTepOreHHOCTh KJIETOYHON KYJIbTYphl. [IpUYMHBI BHICOKOW CTENEHH W3MEHYHUBOCTH IN Vitro.
@akTophl, BIMAIOIIMNE Ha YPOBEHb M YacTOTy U3MEHYMBOCTU. KileTouHbI mITaMMm.
Mukcormonaus. XapakTepuCTUKAa IITaMMa. [HUObl  KIETOYHBIX nonmyisauui. I[IpuuunHbl
TeTepOreHHOCTH MOMYJSIuK KieTok. CrabuibHble nomynasuuu. V3MeHeHue MJIOUJHOCTH B
OHTOTeHe3e IN ViV0. BimsHue (UTOrOpMOHOB Ha YPOBEHb ILIOMAHOCTH MOMyssiud. CrocoOb!
KyJIbTUBHpPOBaHUS KajurycoB. OcHOBHbIE (a3bl pocTOBOrO LHUKIAa Kaayca. Mopdomnorus
KajutycoB. KynbTypsl KamTycoB B OMOTEXHOJIOTUH, TE€HETHKE U ceNeKIuH. [IurarenbHbie cpeabl
JUISL MHAYKIUW KaJUTycoreHe3a M KyJbTUBUPOBaHUA KaycoB. [lomydeHue KamtycoB u3
KOPEIIKOB (hacou.

Tema 2.3. ®UTOrOpMOHBI U PEryJsiTopbl pocra pacreHuil. Bropuunas nudpepenuunanus
in vitro.

OcoOenHocTH GUTOrOpMOHOB. XUMHUUYECKask MPUPOJIa, CHHTE3 B PACTEHUAX U (PU3NOIOTUYECKUE
apdexTsl purtoropmoHoB. CTUMYNSAIMS UM MHTHOMPOBAHUE TPOLIECCOB POCTAa U PA3BUTHAL
["'opMoHanbHast peryasius B KyJbType KJIETOK U TKaHeld. MeTaboau3M U COOTHOIIEHHE ayKCHHA
Y IIMTOKMHUHA B PETYJISIUU pocTa IN Vitro. BnusiHue ropMOHaTBHON CHCTEMBI HA TeHETUYECKHUH
armapar kietkd. [{uronuddeperimama KaJIyCHBIX TKaHeld, BOSHUKIINX B OTBET Ha
nopauenue. Omnpenmensonme (aKTOpsl HWHIYKIHKA ITHTOOU(MPQEPEeHIINPOBKT B
kasutyce. Tumer  mopdorenesa in  vitro. KopreoOpasoBamme. IIpaxtmdueckoe
npuMmenenre. (OOpasoBanme cTeOJEeBBIX M IIBETOYHBIX IIouek. DaxTopsl,
oOycyiaBIMBaMOIIME THI W WHTEHCHUBHOCTH IIPOIIECCOB OpTaHOTeHe3a  IIpHU



pereneparuu. fpycHocTh. BiamsHme KOJIHMYECTBEHHBIX COOTHOIIEHHWH  MEMKIY
duroropmonamu Ha passurue KjeTok. [loberoobpasoBanme 1 mpsaMasi pereHeparis.
Orarel yropernenusa. Comatuyeckuil aMmoproretes. Peryssiinus HHIYKIHH COMaTHYECKOTO
smOprorene3a u opranorcHesa. MDaxToprl, ompemessdionine THUO pereHepaimu. Pas3br
Mopdorenesa. ['ermerura mporeccoB peresepanmn. [lousarue pereHepanuy y BBICIITHX
pacrenuii. BHyTprBHIOBEIE pas3IHMUMs CIIOCOOHOCTH K pereHeparuu. HaciemoBaxume
KavecTBa pereHeparium.

Tema 2.4. MuKpoOKJIOHAIbHOE PA3MHOKEHHE PACTEHHIA.

OCHOBHBIE 3Talbl MHUKPOKJIOHAIBLHOTO pa3sMHOXeHHs. [lonydeHne O€3BHPYCHOTO MOCAI0YHOTO
Mmarepuaia. [luraTenpHble Cpeasl IS Mpoaudepay moderos, HHAYKIHH KOPHEOOpa3OBaHHMS,
KyJbTUBHUPOBAHUS MEPHCTEM, TIOJTY4YeHUsI MUKpOKITyOHeH. [IpoBepka mocagodoro Matepuana Ha
CTENEHb 3apaKCHHUs BUpPycaMHd. MHKpPOKIOHAIbHOE pa3MHOKCHHE PACTCHH TOMAaTOB U
KapTodens

Pa3znen 3. ComakiioHaIbHAs H3MEHYHBOCTH IN Vitro.

Tema 3.1. U3MeHYHBOCTH HA YPOBHE KAJLIYCA M PAaCTeHUsI-pereHepaHTa.

Cenexuus mraMMoB. ®Dusnonoruueckasi, -SHUTEHETHYECKass M TEHETUYECKas Mpupoja
COMAKJIOHJIBHBIX M3MEHEHUH. BUOBbIE pa3innuus MO U3MEHEHHSIM Ha N€HETHYECKOM YpPOBHE.
Hcnonp30oBaHne  MapKepHbIX IMPU3HAKOB Y  PACTCHUM-PEr€HEpPaHTOB  JUIsl  M3Yy4YEHUs
U3MEHYUBOCTH N Vitro. XpoMOCOMHBIC U I'eHHBIC MYTAllMU PACTCHHI-pereHepaHToB. DakTopsl,
BJIUSIIOLINE HA YPOBEHb COMAKJIOHAJIbHON U3MEHUMBOCTH.

Tema 3.2. MexaHU3MbI COMAK/JIOHAJIbHON U3MEHYHBOCTH.

Ammum¢ukanus JJHK. Comarndecknii KpOCCHHTOBEP M CECTPUHCKHE XPOMATHUIHBIE OOMEHBI.
MoOwuibHbie 3reMeHTHl. M3meneHust B xapakrepe MertwimpoBanus JIHK kymbTuBUpyembIx
KJIETOK pacTeHHH. TpaHCIIO3NIIMOHHBIE B3pbIBEI. | €HHBIE MyTalMK.

Paszaea 4. F'anuionaus B cucremax in vitro.

Tema 4.1. IlosryyeHnue ranjionaos.

3HaueHue TaruIOWIuM IS CeNeKUUd W TeHeTukH. CrocoObl MOJTydeHHs rariougoB. MeTon
OTHalieHHOW TuOpuaAn3anuu. Pereneparus pacTeHuil U3 HEOIJIOIOTBOPEHHBIX MOJOBBIX KIIETOK.
[Tomyuenue KU3HECTIOCOOHBIX (PEPTUIBHBIX AUTAIUIONAOB. [loydeHre rariouIHbIX pacTeHUi B
KyJIbType MBUILHUKOB. AHporeHe3. MakTophl aHAporeHe3a B KyabType In Vitro. IMomyuenue
rarjiouJIoB  4Yepe3 ANMMHUHALMI0 XpoMocoM. [lodyuyeHue rammouaoB 4Yepe3 KYyJIbTypy
HEOIJIOAOTBOPEHHBIX CEMSIIOUEK U 3aBsi3eil. | HHOreHes.

Tema 4.2. IIpoOsemMbl pereHepanuyu ranJIOUIHbIX PACTCHUH.

Juraruionuzanysi MoaydeHHbIX TaruiouoB. OCHOBHBIC CHOCOOBI TMONYYEHUS TAIUTOUIHBIX H
JUTATUIOUIHBIX pAaCTEHUN-PEreHepaHTOB. TeopeTUuecKre acleKThl U MPAKTUYECKOE 3HAYEHUE
TaIuION VU,

Paspnen 5. I'enernyeckas HHKEHEPUsl paCTEHHH.

Tema 5.1. Cnoco6bI noJiy4eHus TPAHCTEHHbIX PACTEHMIA.

TpansutHas u craOuibHas BUAbl TpaHCGopMmanuu. OrpaHUYeHus: MPSIMbIX U HENPSMBIX
crioco0oB Tpancopmanuu. Jlpyrue cmocoObl mpsmoro mepeHoca JIHK: snexrpomoparus,
ucnonp3oBanue  [IOI, kpemHueBble  urosouku. Muxpounbekuuu. Mcnosb3oBaHue
anektpodopesa 1ist BBeaeHus J{HK. TpancnopTHbie cucTteMbl HYyKJIEMHOBBIX KUCIOT U OEJIKOB B
pacTUTENbHBIX M JKMBOTHBIX KJEeTKax. [lepeHOC HYKJIEMHOBBIX KHUCIOT C IOMOLIBIO
TPAHCIIO30HOB U PETPOBUPYCHBIX 3JeMEeHTOB. Mcnonp3oBanue O6akrepuodaros ajs TpaHCIOpPTa
OMOMOJIEKYI.

Tema 5.2. Sinepuas arpod6akrepuanabHas TpaHchopmanusi.

Meron tpancdopmarmu, omocpenoBanHbiii Agrobacterium tumefaciens. Crpoenune T-
JHK, uHTerpamusi B pacTUTEIbHBbIA T'€HOM, MHUIICHEBBIE CAWTBl B PACTUTEIBHOM TE€HOME.
OKcrpeccuss U HAcIEAOBAaHUE YYKEPOIHBIX TI'€HOB B TPAHCIEHHBIX pacTeHUsAX. buHapHbIe



BEKTOphl. Metoasl  TpaHcopmanuu — arpoOakTepueil.  PexanbUuTpaHTHbIE — PACTCHHS.
OcBOOOX/IeHUE OT CEeNEeKTUBHBIX M pPENOpPTEPHBIX MapKepHbIX reHoB. Hacnenosanue
nproOPEeTEHHBIX 1EJIEBBIX '€HOB B pacTeHusX. [IpenMyiiecTBa cTabMIbHON arpodaKTepraiIbHOM
Tpanchopmanuu. KonuitHocTs TpaHcreHoB. Co3aHHe MeHETHYECKUX KOHCTPYKLHM Ha OCHOBE
TIHK.

Tema 5.3. BHOJIMCTHK ¥ MIACTHAHAS TPaHCHOPMAIUA € IOMOIIbLIO TeHHOM MyIIKH.

Hctopus co3manusi mepBOil OpuruHanbHOM reHHoil mymkn CosHdopaom u KisitHom.
@dakTopbl, BAUAIOIIME Ha TpaHC(HOpPMAIMIO, OMOCPEIOBAHHYIO TI'€HHOM mymkoil. OOBEeKTh U
MUILEHH, CITyXalue Ui TpaHc(hopMaIiy ¢ MOMOIIBI0 TeHHOHN MYyIIKH, OJArOTOBKA MaTepuania.
Cynw6a BBenénnoit JIHK: mosunmonnsiii 3ddexr, pekomOunHamnus, 3amonkanue. [lmactuaHas
tpanchopmanusa. Co3ganue MmiIacTUIHBIX BEeKTOpoB. [IpenmymectBa, konuitHOCTh. CTpyKTypa
reHOMOB IIacTul. [IoHATHE «MEXIeHHbIE IMPOCTPAHCTBA» M OLEHKAa TOMOJIOTHMH MEXTEHHBIX
obmacreil. OCOOCHHOCTH CO3MaHUSI AKCIPECCUBHBIX KOHCTPYKUMH a1 OMOTEXHOJIOTUYECKHUX

Hene  MpPOAYKIMHM  [EeHHbIX  OenkoB. OCBOOOXAEHHE TPAHCIJIACTOMHBIX  PACTCHMIA,
TOMOILIa3MCHHBIX 110 HCJICBOMY I'CHY, OT «I'CHCTHYCCKOI'0 MYCOpa».
Tema 5.4. MWcnoab3oBaHMe  BHPYCHBIX  PeryJsiTOPHBIX  JJIEMEHTOB B

0MOTeXHOJIOTHYecKHUX padorax.

[IpoGnemubie Bompockl cuHTe3a Oenka. Teopusi ckanupoBanus M. Kozak. Kom-
3aBUCHMasl M KdII-HE3aBUCHMMAas TpaHcisauus. Pennukanus BHPYCOB M 3aBUCUMOCTH  OT
TPaAHCISMOHHOTO anmapaTta pacTeHuil. BupycHas uHdekuus pacteHuid. bmmxuuit 1 nanbHuit
TpPaHCIIOPT  BUPYCOB IO pacTeHuto. lcnosp3oBaHue IIa3MoAecM JUIsl HYXKJ TpaHcIopTa
BUpycoB. Bmusiaue npouecca PHK unTepdepenunn u 3amonkaHue BHPYCHBIX IeHOB. bemku—
aHTucanneHcepsl. M3ydyenue Bupyca TabauyHON MO3aMKM B CHCTEMHOM PACIPOCTPAHEHHH 10
pacTeHur0. MexaHu3Mbl BUPYCOYCTOMYMBOCTH PpACTEHUN, CBS3aHHBIE C HAPYILICHUSIMU
TpaHcnopTa BUpycoB. Co3aHKe MaKyOUMXCsS PETPOBUPYCHBIX BEKTOPOB.

Tema 5.5. Coznanne TpaHCreHHBIX pacTeHuii ¢ moMoubio TexHoornu CRISPR-Cas.

OTKpbITHE MEXaHM3Ma AHTUBUPYCHOW 3aliuThl y Oakrepuil. Mcrnonb3zoBaHue cHCTEMBbI
CRISPR-Cas s KoppekLHMH TE€HOMOB Jpyrux opranu3moB. HMcmonb3oBanue CRISPR-
TEXHOJIOTMH IS YIIYYIIEHHS CBOMCTB CEJIbCKOXO3SIMICTBEHHBIX PACTEHUM.

Tema 5.6. [IppMeHeHue TPAHCTEHHBIX PACTCHUH.

TpancrenHble pacTeHUs M [POU3BOJCTBA OMO(apMaleBTUKOB (MYKO3aIbHBIX
opanbHbIX BakiuH, antuten, PHK u JIHK Bakumu, Ouomnorumueckux mo0aBOK U T.O.) U
reHorepanui. CTOMMOCTh MPOU3BOJCTBA M OuoOsIOrHYecKass 0€30MaCHOCTh Pa3IMYHBIX CHCTEM
skcnpeccun. CoOunojieHne HOpM OMOPTHKM M OHOOE30MacHOCTH HpU KOMMEpPLHUAIU3aLUuU
OMOTEXHOJIOTHYECKUX Pa3pabOTOK.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTHYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HanMeHOoBaHUE cCeMHUHAPOB, TpyaoemkocTb Ouenounble | MopMHupyemble
Nn/H | pa3aen NPaKTHYECKHUX U (uac.) cpencTBa KOMIeTeHIH U
am J1a00paTOPHBIX PpadoT Bcero | U3 Hux (MHIMKATOPBI)
TEMbI 4acoB | MPaKTHY. *
NMOJIT0TOBKA
1 2 3 4 5 6 7
1 | Temnl Bsenenne. OCHOBHBIE TEPMHHBI. 8 YcTHbIM onpoc IK-1
1.1-1.2. | Pa3BurHe OMOTEXHOIOTHI [TuchMeHHBIH HJIK ke 1.1
3HaKOMCTBO C  YCTPOICTBOM OIIpOC 110 TK-2
OMOTEXHOIOTUIECKON TEpMUHAM MK 2.
nabopaTopHUH. KCP
2 | Tembl KyneTypa  KIETOK  BBICIIHX 4 Ycrabiid ompoc IK-1
2.1 pacTeHuii 1 ee 0COOEHHOCTH. HHC;’;“;;HHH ngigg L
Oobmas cxema MK jean




KYJIbTUBUPOBAHUSA KaJLTyCHBIX
KJICTOK.

KCP

Tembl XapakTepuUCTUKA  KIIETOYHBIX 6 VYeTHBI ompoc NK-1
2.2 KyJIbTYp ¥ KYJIbTHBHPOBAHHE [TuchMeHHBII HJIK 1.1
KaJUIyCOB. OTYET 1O WK nkc 1.2
JlaboparopHbie paboThI mab.paboTte 1IK-2
«TexHuka HPUTOTOBJIEHHSI KCP Zﬂ K e
ﬂK 1K 2.2
MUTATENHLHBIX cpeny, MK-3
«[lonmyuenne  xamrycoB  u3 ATK picsn
KOPEIIKOB (pacom» MK 1xc33
Tema 8 YcTHBIR Ompoc IK-1
23 OUTOTOPMOHBI U PETYJSATOPBI HHCM{I.CHHHP? Zﬂ§ e
pocta pacTeHuit. Bropuunas oTHeT 1o LIZ]KIEIZHJ
o . nab.pabore
mudpdepeHnpamus  in - vitro. UK 1521
JlaboparopHas pabota I[I(ZKJIaIl HIIK g 22
CP
«upykuus  mopdorenesa B NK-3
KaJTyCHOM KYJIBT HJIK nxc3a
Y YIRPeY HJIK nxcs2
HJIK 13
Tema 16 YcTHBIH Onpoc IK-1
2.4 [TuceMeHHBIH HJIK ke 1.1
Muxpoknonansaoe OTY€T MO HIK 1.2
pa3MHOXKEHHE pacTeHHUid. TPOCKTY € HLIZ-I;C_ZZ
[IpoextHass pabora Ha OCHOBE NIpE3eHTalEH K Zz 2'2
NIPOBEAECHNUS DOKCIIEpUMEHTa B Hoxnan NK-3
KyJIbType in Vitro. KCP WK ess
HJIK nxcs2
WK nxc3s
Tembr | ComarJsioHasbHAsS 2 MK-1
3.1-3.2 | uameHYUBOCTH in Vvitro. HJIK 1.1
N3menunBocTh Ha YpOBHE YcrHbIi
KaJIyca u pacreHms- onpoc
pereHepanra. KCP
MexaHu3Mbl COMaKJIOHAILHON
N3MEHYHUBOCTH
TeMbl lamnounus B cumeremax 1in 2 IK-1
4.1-4.2 | vitro. Verubiit MK pic 1.1
[Tonydenue ramaouaos. OIpocC HH;('z
ITpob6emer pereHepanumu KCP AK ez
raIJIONIHBIX PACTEHUIA.
TeMbl Pazpen 5. I'eneTnueckas 2 K-1
5.1-5.6 | uHKCHEepHs pacTeHHI. HJIK ke 1.1
Tema 5.1. CrocoObl momydeHus IK-2
TPaHCTEHHBIX PAaCTEHUH. V CTHBIHA MK nic21
Tema 5.2. Snepnas oIpoc
arpo0akTepuaibHas Tlokua
TpaHchopMaIms. KCP
Tema 5.3. buomuctuk wu
[IpencraBnen
ITacTHIHAs TpaHChOpPMaIUs ¢
MOMOIUIBI0 T€HHOM MyIIKH. HC MPOCKTa
Tema 5.4. Wcnons3oaHue 110 CO3JIaHNI0
BUPYCHBIX PETYIATOPHBIX TpaHCTCHHBIX
JIIEMEHTOB B pacTeHui

OMOTEXHOIOTUYECKUX PadOTax.
Tema 5.5. Cosznanne
TPAHCTCHHBIX  pAacCTeHUH  C




ITOMOIIIBIO
CRISPR-Cas.
Tema 5.6.

TPAHCTCHHBIX paCTeHHﬁ.

TCXHOJIOTHUHU

IIpumeneHue

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMbBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CTYJA€HTaMH B PaMKaX camMocTosTe/1bHoi padoTsl (CPC)

1. Tema 3aganue dopMupyemasn 5010
KOMIIeTeHL M

n/n

1. | Tema 2.3. ®uroropmonsl u | M3y4nuTs TeOpeTHYECKHI MaTepHall 11O IK-1 UK ik 1.4
PEryJISTOPHI POCTA PACTEHHH. | BOIPOCAM: DUTOrOPMOHBI u IK-2 HJIK 2

PEryJsITOPI pOCTa pACTEHUM.

2. | Tema 5.1. Crioco0Osb1 | MI3y4unTh TeopeTHYECKHI MaTeprall 110 IK-1 UK 1k 1.4
MONyUYeHHs ~ TPAHCTCHHBIX | Bompocam: TpaH3uTHAs U CTaOWIIbHAS I1K-2 HJIK 2
pacTeHui. TparcopMaIus. [Ipsimbre u

HENpsMEIe CIOCOOBI TpaHChOpMAITUH.
TpancnopTHbIE CHUCTEMBI
HYKJICHHOBBIX KHCJIOT U O€JIKOB B
PaCTUTEIBHBIX M AKUBOTHBIX KJIETKaX..

3. | Tema 5.2. Snepnast | I3yuuth TeopeTHUECKUit MaTepuai 1o IK-1 UK 1k 1.4
arpobakTepranbHast BOIIPOCAM: DKcnpeccust " I1K-2 HJIK 2
TpaHchopmaLusl. HACJICIOBAaHUE YY)KEPOAHBIX TI'€HOB B

TPaHCTEHHBIX pacTeHHsX.
PexanbuuTpaHTHBIC pacTeHwus.
OcBOOOXIIEHHE OT CEJNEKTUBHBIX H
pEernoOpTEPHBIX ~ MAapKEPHBIX  I'€HOB.
Hacnenosanue MIPHOOPETEHHBIX
I[EJIEBBIX TCHOB B PACTCHHSIX.

4. | Tema 5.3. buomuctuk u | M3yunTh TEOpETUUECKUN MaTepHAI 1O IK-1 MK pc 1.1
acTuaHas TpaHcopmarms | BonpocaM: (OcoOEHHOCTH —CO3IaHUSA I1K-2 HJIK k24
C TIOMOIIBIO TEHHOHN MYIIKKA. | SKCIPECCHBHBIX  KOHCTPYKLIUH  JUIS

MOJTYYEHUS LEHHBIX 0enKoB.
OcBoboxeHne TPaHCIJIACTOMHBIX
pacTeHuii,  TOMOIUIa3MEHHBIX IO
[ENIEBOMY TEHY, OT «TeHETHYECKOIro
Mycopay.

5. Tema 5.4. Hcnonb3oBanue | 3yuuTh TEOpETHUECKHUN MaTepuani Mo [K-1 UK ik 1.4
BUPYCHBIX PEryJsTOpHBIX | BompocaMm: Pemukauuss BUPYCOB H IK-2 HJIK ik 24
3JIEMEHTOB B | 3aBUCUMOCTb OT  TPAaHCIISLUOHHOTO
OMOTEXHOJIOTUIECKUX anmapara pacteHuid. lcnomnb3oBaHue
paboTax. TUTa3MOJIECM  JUISI HYXKJ TpaHCIIOpTa

BUpycoB. Buimsgnue mnponecca PHK
UHTepPEpPEeHIMd W 3aMOJIKaHHe
BUPYCHBIX TeHOB. MexaHHU3MBI
BUPYCOYCTOWYMBOCTH pacreHui,
CBSI3aHHBIE c HapyUICHUSIMH
TPaHCHOPTa BUPYCOB.

6. | Tema 5.5. Cospmanne | M3yunTh TEOPETHUESCKUI MaTEPHA 1O IK-1 UK ik 1.4
TPAaHCI€HHBIX pacTeHuii ¢ | Bompocam: MCrmoabp30BaHUE CHCTEMBI I1K-2 HJIK pxc24
MTOMOIIIBIO texHosorun | CRISPR-Cas nns koppekunu reHoMoB
CRISPR-Cas. OpPraHU3MOB.

7. | Tema 5.6. Ilpumenenve W3y4uTh TEOPETHUECKUI MaTEPHA 10 IK-1 MK ik 1.4




MIPOM3BOICTBA OMOGhapMaIleBTHKOB.

4.4. Meroanyecknue YKa3aHusi [0 OPraHM3alMU CaMOCTOAATEJbHOH PadoThI
CTY/ICHTOB

CamocrosaTenbHas paboTa CTYJCHTOB SBISETCS COCTaBHOM YacThI0 y4eOHOro mporecca H
UMeeT LENbI0 3aKpeIUIeHHWEe U YIiyOJieHHe TIONYyYEHHBIX 3HAaHUM M HaBBIKOB, IOMCK U
npuoOpeTeHre HOBBIX 3HAHUHM, a TaKKe BBIIOJHEHHE Y4YeOHBIX 3aJaHHUi, MOJATOTOBKY K
IIPEICTOSALINM 3aHATUAM, 3a4€TaM U K3aMEHaM.

Jlnist opraHu3ai CaMOCTOATENBHOM padoThl MO TUCHMILIMHE «BHOTEeXHOIOTHS pacTeHUii»
UCIIOJIb3YIOTCS CIeNyIoIne (OPMbI CAMOCTOSITEIbHON Y4eOHOH pabOThl:

- PaboTa HaJ KOHCIIEKTOM JIEKITUH.

- [Ton6op, n3yueHue, aHaau3 peKOMEHJOBAaHHON JINTEPATYPHI.

- CaMocTosTeTbHOE H3yYeHHE OTACIBHBIX TEM, aparpagoB, He U3TI0KEHHBIX B JICKIINH.

- IloaroroBka K NIPAaKTHUYECKOMY 3aHATHIO COCTOMT B TEOPETHUYECKOM IOATOTOBKE U
BBIMIOJIHEHUH NTPAKTUUYECKUX 3aJJaHU (pellieHue 3a7a4, OTBEThI Ha BOIPOCHI U T.1I.).

- [ToaroroBka noknaznos.

- [ToaroroBka K TECTUPOBAHHUIO.

- Pazpabotka npoekra, ero nposeseHue, opopMiIeHHe 1 3aluTa.

- [IogroroBka k 3auery.

Iucvmennvie pabomsi. J{ns u3ydyeHUs: TeM, HE H3JI0XKEHHBIX B JIEKIIUU, PEKOMEHAYeTcs
MCII0JIb30BaTh OCHOBHYIO M JIONIOJHUTENBHYIO JINTEPATYPY, a TAK)KE UCTOUYHUKH, HallIEHHbIE TIPU
HOMOIIM HH(OPMAIIMOHHO-CIIPABOYHBIX M IMOUCKOBBIX cUCTeM. [l 3aKpeIuvieHHs Marepuana
peKOMEHAYeTCs IesIaTh KpaTKue KOHCIEKThI o Teme. B pamkax aucuunianHsl «buoTexHonorus
pacTeHHil» TaKKe IMPelyCMOTPEHO BBHIMOJIHEHUE MHCbMEHHBIX pPabOT, B KOTOPBIX CTYICHTHI
JIOJIKHBI COCTaBUTh CXeMY TPO(UUYECKUX OTHOLIEHUI B Pa3IMYHBIX MUKPOOHBIX COOOIIECTBAX U
CXEMBbl KPYTOBOPOTOB psiia OMOTE€HHBIX 37eMeHTOB (cM. m. 4.3.2.). KauecTBO BBINOJIHEHHON
paboThI OLIEHUBAETCS B X0J1€ 00CYK/IeHUSI JaHHBIX BOIPOCOB MPHU MPOBEIEHUHU KOJIOKBUYMa 110
COOTBETCTBYyMOIIEH Teme (cM. 1. 4.3.1).

Yemuwiii 0oknao — 3to cooOuienue B Tedenne 10-15 MuH, B KOTOPOM CTYAEHT B JAKOHUYHOM
dopMe 10IKEeH U3T0KUTh MaTepUall 0 COOTBETCTBYIOIEH TeMe, MPUAEPKUBASCH CIIETYIOLIEro
IJIaHA: BBEJCHHE, OCHOBHAs 4acTh, 3aKJIIOYCHHE. JIOKIIa[ CONMpPOBOXKAACTCS NPE3CHTALUEH,
OTpaKaIOIIE OCHOBHBIE IOJIOKEHHS 10 COOTBETCTBYIOLIEH TEME, BKIIIOUAIOLIEH HarisgHbIe
MaTepuaibl (Cxembl, Tabmuupl, ¢oro W T.4.). [lo OxOHUaHMM JOKJIaga CTYIEHTY 3a4al0T
BOIIPOCHI, KaK IpEenoJaBaTellb, TaK W CTYIEHTBI, Ha KOTOPHIE JNOKIAJAUUK [JOJDKEH JaTh
MCYEPIbIBAIOIINE OTBETHI.

Kputepun onieHMBaHMs YCTHOTO JOKJIAaJa:

- OneHka «OTIMYHO». B NOKIIage NOJNHOCTBIO pacKpbiTa TEMa, IPOAHAIU3HPOBAHO
COBPEMEHHOE COCTOSIHME BOINPOCA; CTYAEHT CBOOOJHO BJaJeeT MaTepHajioM, H3JlaraeT ero
JIOTUYHO, TIOCJEI0BaTEeIbHO, JIAKOHUYHO, COONIOAasi OCHOBHBIE IMpaBWiIa KYJIbTYpPhl PEUH.
Jloxiiay compoBOKIaeTcs Mpe3eHTaluel, KOTopas OTpakaeT OCHOBHBIE IOJIOXKEHMs JOKJIana,
MpEe3eHTAlMs COCTaBJI€HA IPAMOTHO € COOJIIO/IEHHEM OOIIMX TpeOOBaHMM, MPaBUI MIPUPTOBOTO
oopmienus, nojgauu rpaduueckoro marepuaia, UMEIOTCS CCBUIKM Ha IMpHBeIeHHBIE (OTO,
PUCYHKH, CXEMBbI U T.J., IPUBOJUTCS CIIMCOK MCIOJB30BaHHOM suTeparypsl. [Ipu obcyxnenun
JIOKJIaJa CTYAEHT JaeT HCUEPIBIBAIOIINE, APTYMEHTHUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- Onenka «xopouioy». Tema packpbiTa, IPUBEAEHO JOCTaTOYHOE KOJIMUECTBO MaTepuaia, HO
IIPY 5TOM MaTepHaj B HEJOCTaTOYHOM CTENEHH NPOAHATU3UPOBaH aBTOpoM. [IpeseHTanus He B
MIOJTHOM CTETEeHU COOTBETCTBYET OOIIMM TpeOoBaHUSAM. OTBETHI CTYJEHTAa HE Ha BCE BOIPOCHI
ABIIAIOTCSA UCYEPIBIBAIOIIMMY U apTyMEHTHPOBAHHBIMHU.

- OneHka «yIoOBJIETBOPUTEIBHO». Tema packpbiTa HE IIOJIHO, MaTepuai NPHUBEAEH Kak
npocTas KOHCTaTanus (akToB, HE IPOAHAIM3UPOBAH, CTYACHT IOKa3bIBA€T IOBEPXHOCTHBIE

TPAHCTCHHBIX PACTCHUH. Bompocy: TpaHcreHHbIE pacTeHUS AJs [1K-2 HJIK pxc24




3HaHMUS. [Ipe3eHTanyss 4YacTUYHO COOTBETCTBYET YCTAaHOBJECHHbIM TpeOoBaHusM. Ilpu
00CYX/IeHUM JOKJIa/Ja CTYJIEHT He BCErAa JaeT IpPaBUJIbHBIC, MCUEPIIBIBAIOIINE OTBETHl HA
3a/1aBa€MbIC BOIIPOCHI.

- OneHka «HEYIOBJIETBOPUTENbHO». Tema JoKiaza He pacKphlTa, CKYAHbBIM 00BeM
IIPUBEIEHHBIX MaTEpUaJIOB; Ipe3eHTalus OoTCyTCTBYeET. [Ipu oOCyKneHUM 10KIaaa CTYAECHT He
JIaCT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3aJaHHBIM BOIIPOCAM.

4.5, IlpumepHasi TeMAaTHKA KYPCOBbIX padoT (IPOEKTOB). HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. VYUEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JTACIHATITAHBI

a) [lepeyennb uTEpaTypHI
1. OcHoBHas uTEpaTypa

1. buotexunomnorus [Tekct] : B 2 4. : yue0. u mpakTUKyM JUIs akaj. OakanaBpuata / pen.: H.
B. 3arockuna, JI. B. Hazapenko. - 2-¢ u3a., ucnp. u joi. - M. : FOpaiir, 2018. - 24 cm. -
(bakanaBp. Akanemuyeckuit kype). - ISBN 978-5-534-074511-6. Y. 1. - 2018. - 162 c. :
BKJIL JI. B, WI. — ISBN 978-5-534-07410-9 : 495.72 p. (35 2k3.)

2. buotexnonorus [Tekct] : B 2 4. : yueb. U MpakTUKYM JUIs akaj. OakanaBpuara / pen.: H.
B. 3arockuna, JI. B. Hazapenko. - 2-¢ u3a., ucnp. u joi. - M. : FOpaiir, 2018. - 24 cm. -
(bakanaBp. Akanemuyeckuit kype). - ISBN 978-5-534-074511-6. Y. 2. - 2018. - 219 c. -
bubmmorp.: c. 214-218. - ISBN 978-5-534-07409-3 : 603.72 p. (26 3K3.)

3. Epmumun A.Il. I'enetndyeckun MoauduIMpoOBaHHBIE OPraHU3MBI U OMOOE30MACHOCTH
[OnexTponnbiii pecypc]. - Munck : benmapyckas nHaByka, 2013. - 171 c. - Pexum
noctyna: 9bC "Albykc". - Heorpannu. goctym. - ISBN 978-985-08-1592-7 : b. 1.

4. Nnre-Beuromor C.I'. 'enetnka ¢ ocHoBamu cenekiuu [ Tekct]: yueb. s ctya. By30B /
C.I'. Unre-Beuromos. - 2-¢ uzn. - CII0.: U3a-Bo H-JI, 2010. - 718 c. : mi. ; 22 cMm. -
bubmmorp.: c. 686-696. - ISBN 978-5-94869-105-3 : 600.00 p. (44 5k3.)

5. MosekynsipHO-TeHeTHUeCKue M OMOXMMMYECKHE METOJbl B COBPEMEHHOM OHOJIOrvu
pactenuii: HayuyHoe u3ganue / pea.: Bin.B. Kysuenos, B.B. Ky3neros, ['.A. Pomanos. -
M.: bunom. JlaGopatopus 3HaHmii, 2012. - 487 c. (2 3k3.). [DneKTpoHHBIN pecypc]
Pexxum noctyna: D43 "bubanorex". - 20 moctynos. - ISBN 978-5-9963-0978-8.

2.JlonoJIHUTeIbHAS JIUTEpPaTypa

6. KynpTypa kietok pactenuit um Ouorexnosorusi [Tekcr] = Plant cell culture and
biotechnology : Te3. moxn. IV Bcecoro3. koH]. (3-6 oKT.) / MexayBea. Hayy.-TEXH.
coBeT 1o ¢u3.-xuM. 6uonorun u ouorexnonoruu npu 'KHT u IIpesunuyme AH CCCP,
AH CCCP, Hayu. coser no npo0:a. ¢usuonorun u 6uoxumun pacrenuit, AH CCCP,
Wu-t  Qusmonorum pacrenust um. K. A. Tumwmpszea, AH MCCP, Ortn.
reHeTuku pactenuit ; pea. P. I'. Byrenko. - Kummnes : [ltunana, 1983. - 230 c. ; 21
cM. - 2.00 p. (ad 1 3K3.)

7. Beuepnuna, Huna Anexkcanaposna. buotexnonorus pacrenuii [Tekct] : yueb. mocobue
/ H. A. Beuepauna ; Anrtaiickuii roc. yH-T. - bapaayn : U3a-Bo Anrt. roc. yu-ta, 2009. -
223 c¢. :un. ; 21 cm. - bubnuorp.: ¢. 222-223. — ISBN 978-5-7904-0899-1 : 75.00 p. (1
1 9K3.)

8. buorexnonoruss [Texcr] / Bcecoro3H. uH-T Hayd. u TexH. uHpopm.; pea. II. B.
Hecrepos. - M. : BUHUTH, 1983 - . - 22 cwm. - (UToru Hayku u TexHukn). - ISSN 0208-
2330. T. 23: [Ipobaembl KCIIPpECCU yKEepPOAHBIX TeHOB B pacteHusix / 3. C. [TuzypsH ;
pen. B. H. Kedenn. - 1990. - 175 c. : mi. - ABT. yka3aH B BbIX. faH. - bubmmorp.: ¢. 158-
173.-1.50 p. (ad 1 3k3.)

9. Kamamnukora, Enena AnatonbeBHa. Knerounas unxeHepus pactennit [Tekcr] : yueo.
U npakTukyMm it By30B / E. A. Kanamnukosa. - 2-e u3z. - M. : FOpaiir, 2020. - 333 c. :


http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT_SIMPLE&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B5%D1%87%D0%B5%D1%80%D0%BD%D0%B8%D0%BD%D0%B0%2C%20%D0%9D%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT_SIMPLE&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D0%BB%D0%B0%D1%88%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0%2C%20%D0%95%D0%BB%D0%B5%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0

wi., Tabn. ; 24 cm. - (Beicmiee oOpazoBanue). - bubmumorp.: c. 328. — ISBN 978-5-534-

11790-5 : 862.92 p. (u 1 7k3.)

10. buorexnonorus pacrenuii [Teker]| : yde0. u mpakTUKyM s OakanmaBpuata
maructparypsi / JI. B. Hazapenko [u ap.]. - 2-¢ u3za., ucnp. u goi. - M. : Opaiit, 2019. -
161 c. : Tabm. ; 24 cm. - (YauBepcuteTsl Poccun). - bubmuorp.: ¢. 153-154. - ISBN 978-
5-534-05619-8 : 474.12 p. (2 7k3.)

11. BbenvkoBa H.JI. Bonpiioi mpakTUKym 1O OMOWHXeHepuu U OmomH(pOpMaThKe
[Tekct]: yueb.-meroa. mocobue : B 3 4u. / H.JI. benbkosa ; pemn.: C.M. Ilonkosa, I0.M.
Koncrantunos ; Upkyt. roc. yu-t, buon.-nous. ¢ak. - Upkyrck : U3a-so UI'Y, 2013 - .
- 20 cm. - ISBN 978-5-9624-0956-6. (39 5k3.)

12. Xenar I'.-B. buoxumust pacrenwmii: yuyeOHuk; nep. ¢ auria. M.A. Bpeirunoit [u
ap.]; pen.: A. M. Hocos, B. B. Uy6. - M. : bunowm. JlabopaTopus 3uanuid, 2011. - 471 c.
(3 9K3.). [Dnexrponnsii pecypc]. Pexxum nocryma: ObC "UznarensctBo "Jlawp". -
Heorpanuu. noctym.

13.

0) nepuoauYecKUue N3TaHUS
B) CIIMCOK aBTOPCKHX METOIMYECKHX Pa3padoToK.
r) 0a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMBI

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

2. Nndopmanuonnas cucrema «EauHoe OKHO AOCTyna K 00pa30BaTEIbHBIM pecypcam»»
(http://window.edu.ru)

3. OBC «IOPAMT». Anpec nocryma: https://www.biblio-online.ru/

4. Db Wsparennckoro meHTpa «Akamemusi». Anpec poctyma: http://www.academia-
moscow.ru

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

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

7. Coro3 006pa3zoBaTenbHbIX CallTOB - EcTecTBEeHHbIE HAYKU

8. http://tusearch.blogspot.com - Tlouck 3JEKTPOHHBIX KHHT, MyOJUKAIMA, 3aKOHOB,
['OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

9. Google Scholar —TTorckoBasi cuctema 1Mo Hay4YHOH JTUTEpaType.

10. Science Research Portal - Hay4ynas mnouckoBasi cHCTeMa, OCYIIECTBIISIOIIASN
MOJTHOTEKCTOBBIN MOUCK B >KypHaiaX MHOTHX KPYIHBIX HAyYHBIX M3AATEIbCTB, TAKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ap. Umer ctatbu U JOKYMEHTHI B
OTKPBITHIX HayuHBIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHoO-1200paTOpHOE 060py10BaHUE:

3ansaTusi npoxoadar Ha 6Oaze JlaGopatopum OuoTexHosoruu pacteHuit boTanuueckoro
cana Owuonoro-noyBeHHoro Qakynerera HWIY, B KkoTopol wumeercss Bc€ HeoOXoaumoe
o0opynoBanue ® peakTuBbl: crepwim3arop mnapoBod ['K-100-3; pH-merp OKCIIEPT-pH;
mkadsl uckyccrBeHHoro knumara «bMUOTPOH-4»; knumarndeckas kamepa «Bindery»; miura
HarpeBarenbHas nmabopatopHas [1JI-1818; mHu3koremmneparypubiii xonogunsHuk MDF-193AT;
BeChl J1a0OpaTOpHBIE HJIEKTPOHHBIE, TEPMOCTAT IEKTPUUECKHIA CYXOBO3IyLIHBIN; 00IydaTenu-
PELUPKYISATOPHl  BO3AyXa  yIbTpaHOJETOBble  OaKTepULMAHBIE;  aKBAJAUCTUILIATOP
anextpuueckuit [13-25 «CII6»; Mukpockon JoMUHECHeHTHbIH cBeToaunoanbiii MUKPOME]] 3
JIFOM LED; crepunuszarop Bo3aymHsid [TI-80 CIIY; crepunn3aTop BO3AYIIHBIA MEAUIIMHCKHAN
['TI-20-CI1Y; ©Oansi xoMmOuHHMpoBaHHas mnabOopaTtopHas ydeOHass BKJI-M; mkad BBITSDKHOM
nabopatopusiit IIIB-1,0; «Jlamunrap-Cy» (520,100).

Ha xadenpe MMEIOTCS TUIACTUKOBBIE COCY/bI JUIS BBIPAIIMBAHHUS KYJIbTYp pacTeHHi N
vitro (Sigma, CIIIA).



Kpome Toro, Ha Owuonoro-nouseHHoMm akyiabrere MIY wumeercs cuenyromee
MaTepuaIbHO-TEXHUYECKOE 0OecreyeHne TUCIUIUINHBIL:

Aynurtopust Juis IPOBEIEHUS 3aHATUHN JIEKIIMOHHOTO TUIAa. AyIUTOpHs 000py10BaHa:

cneyuanusuposanrotl (yaeOHoM ) mebenvio Ha 12 MocagouHbIX MECT,

mexHuyeckumu cpedcmeamu obyyenus: Jlocka ayauropHas menosas, IIpoextop BenQ
MS504, ciayxamuMmu ajia NOpeACTaBiICHUS ydyeOHOW uHpoOpManuu OONBIIOW ayJIUTOPHH IO
quciuruiiHe «BHOTEeXHONMOT S pacTeHHiT»; buoxuMudeckas tadopatopust (JlabopaTOpHBIE CTOIBI
- 4 mrT.); PakoBuHa ¢ TymOo# - 1 mrT., JlepeBsHHBIC TYMOBI 1Jis1 XpaHEHUs PEAKTHBOB - 2 IIT.,
HIka¢ erTspxuoi JIK-1500 1B - 2 mt., Becor ananutuyeckue TOCMETP Jlenunrpan - 1 wr.,
®dotornexrpokonopumeTp KOK-2 - 1 mT., AKBagucTULIIATOp deKTpudeckuii AD-14-«S-DI1x»-
01 - 1 wr., Tepmocrar snexTpudeckuii cyxoo3aymnbiii TC-1/80 CITY - 1 mrt.;

V4eOHO-HANAOHBIMU NOcoOUAMY, 00ECTIeUMBAIOIIMMHI TEeMAaTUYECKUE WJUIIOCTPAINK 1O
TUCUUIUTMHE «BHOTEXHONIOrus pacTeHHi?» B KOJIMYECTBE: TAONMMIBI — 3 IIT., MPE3CHTALUH IO
KaXKIOU TEME MPOTrPaMMBbl.

Aynuropus A IPOBEICHUS 3aHATHI MPAKTUYECKOTO TUTA. AYAUTOPHs 000pYyI0BaHa:

cneyuanuzuposannoti (yueObHoM) mebenvio Ha 12 mocagouHbix Mect, buoxmmmueckas
naboparopus (J1abopatopHbie cTolbI - 4 1mT.); PakoBuHa ¢ Tym60i# - 1 mT., JlepeBsiHHbIE TYMOBI
Ui xpaHeHusi peakTuBoB - 2 mrT., [lkad Bemspxaon JIK-1500 B - 2 mr.,, Becw
ananutnyeckue 'OCMETP Jlenunrpan - 1 wmr., @orosnekrpokonopumerp KOK-2 - 1 mr.,
AxBamucTHuATOp AnekTpuueckuii AD-14-«S-DI1»-01 - 1 mr., TepmocraT 3IIEKTpHUYECKHIA
cyxoBo3aymnsiii TC-1/80 CITV - 1 mir.;

00OpyJOBaHA mexHUuuYeckuMu cpeocmeamu o0yyenus: Jlocka ayIauTopHash MeJoBasi,
[Tpoexktop BenQ MS504, ciyxamumu [Uis MpeacTaBieHus yueOHOW HH(pOpMAIU OOJIBIION
ayIUTOPHUH TIO TUCIUTIINHE «BHOTEeXHOIOTHS pacTEHU».

Komnbrotrepnsiii knacce (yueOHasi ayauMToOpus) Adsi TPYIIOBBIX U HHAMBHIYaJTbHBIX
KOHCYJIbTAllMi, TEKYyLIEro KOHTPOJs M TMPOMEXKYTOYHOM aTTecTalliM, OpraHu3aluu
CaMOCTOSITENIbHOW pabOTHI: ayAWTOPUS C HEOTPAaHWYECHHBIM JIOCTYNOM K ceTd HHTepHer
obopynoBaHa:

cneyuanuzuposanHrot (yaeoHoi) mebenvio Ha 20 MOCaTOYHBIX MECT;

mexHuyeckumu cpedcmeamu ooyyenus: Cucremusiii 610k PentiumG850, Monutop BenQ
G252HDA — 1 mr.; Cucremusiii 610k Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mr.;
Cuctemnsbiiif 6mox PentiumD 3.0GHz, Mounutop Samsung 740N — 3 mT.; Mono6mok IRU
T2105P — 2 mr.; Cuctemusiii 6510k Pentium G3250, Morutop BenQG955 — 1 mt.; CuctemMHbIi
ook Pentium G3250, Mounutop BenQ GL2250 — 1 mr.; Cucremusiii 6ok Pentium G3250,
Monutop Samsung T200 HD — 1 mr.; Cucremusiit 010k Pentium G3250, MonuTop Samsung
T190N — I mT.; Cucremusrii 610k Pentium G3250, Monutop Samsung 740N — 1 mT.; mpoeKkTop
BenQ MX503; skpan ScreenVtdiaEcot; nocka memnoBast.

[lomemenne g XpaHeHHsT W OPOQUIAKTHYECKOTO OOCIHY)KHBAaHHUS Y4eOHOTO
000pyIOBaHUS: ayAUTOPHUS 000PYAOBaHA:

cneyuanusupo8antol mebenvlo Ha 8 TOCANOYHBIX MecT;, MmKkad BeITsHkHONW JIK-1500
HIB+BeHTHNIATOpP - 2 IIT., CTOJN ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIH - 4 IIT., CTON
KOMIBIOTEPHBIA - 1 IIT., MeTalmnuyeckue TymObl JUis XpaHEHHUS JabOpaTOpHOM MOCYIbl U
o0opynoBaHusi - 4 mT., JepeBsHHbIE TyMOBbI /I XpaHEHHs J1abOpaTOpHOW TMOCYAbl U
o0opysnoBanus - 5 wT., mKag-Kyne ABYXABEpHbIM - 1 mT., mkadp Meramindeckuit - 1 mr.,
xonoaunsHUK NORD J1X-241-0-010 - 1 mrt., snekrporumta Jlyd - 1 mr., pakoBuHa ¢ TyM00ii - 1
IT., Kad-Kyme TpexXABEpHbIN - 11IT., mKkad KHWKHBIN - 3 mT., MuKpockon buomen 2 Led - 7
mt., Mukpockon Levenhuk D870T - 1 mr., mukpockon Levenhuk D870T tpunokyssp - 1 mr.,
Mukpockorn Mukpomen P-1-LED - 1 mrT., mukpockonm MJI-5-b - 1 mr., Mukpockon
o6uonornyecknit Mb-1600b - 1 ., Mmukpockon P-14 - 4 mr., mukpockon Levenhuk 2L NG -



Sumir., ceerurens OU-12 - 1 mr., ®azoBsiit koHTpacT K®-3 - 1 mT., pazossiii kouTpact KOC - 1
mT., pH-MeTp noHomep yHmBepcasbHbli OB-74 - 1 mT., cnekrpodoromerp [13-5300 BU - 1
IT., MarHuTHas Memanka MM-5 - 5 mr., Bechl amamutuueckue BJIP-200 - 1 mT., Becsl
topcuonnbie BTII-500 - 4 mrt., Becbl Topcnonabie WAGA TORSYINA-WT - 3 mr., mpoekTop
Osepxen GEHA OHP Ecovision 24/3 - 1 m., cucremusiii 610k B komruiekte ASUS - 1 mir.,
monutop BenQ DL2215 - 1 mrT., HOyrOyk Lenovo G580 B kommuiekte - 1 1mT.,
MyabTH(YHKIIHOHAIBHOE yeTpoiicTBO SAMSUNG M2070 - 1 ., ckanep HP Scanjet G2410 - 1
wT., npuHTep Canon LBP 2900 - 1mit.

6.2. IlporpaMmmHoe obecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service
Pack 1 32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and
Standard without Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016
32/64-bit (Russian) - Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft
Imagine). Jlorosop Ne03-016-14 ot 30.10.2014r.

Kaspersky Endpoint Security mis ousneca - Cranmaptaeiii Russian Edition. 250-499.
®opyc Konrpakt Ne04-114-16 ot 14n0s6ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23n0510ps 20161 JIum.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInnensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuuensun Microsoft 41059241.

Office 365 mpodeccuonanbHblil TWTIOC A yuarmuxcs. Homep 3akasa: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnyeckue 1 JIeKTPOHHbIE CPEACTBA:
[Ipe3eHTanuu no BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns ocBOeHUA IUCHUILUIMHBI «BHOTEXHOJOTHS PACTEHUI» MNPUMEHSIOTCS CIEAYIOIINE
o0pa3oBaTeNbHbIE TEXHOIOTHHU:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 cKaroe M3JIOKEHUE OCHOBHBIX HAy4YHBIX
(dakToB, uTO sABIAETCS 0a30W AN aHAJIM3a PACCYKICHHH, OIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M TNHCbMEHHYIO
UHOPMALIMIO B BU3yalIbHYIO (hopMy, uTO POpMUPYET Yy HUX NPOPEeCcCHOHATBHOE MBIIIJICHUE 3a
CYeT CHCTeMAaTH3allid U BBIACJICHHUS Hauboiee 3HAYMMbBIX, CYIIECTBEHHBIX 3JIEMEHTOB
colepkaHus oOydeHus. 3ajgaya IperojaBaTeNs MCIOJIb30BaTh Takhe (OpPMBI HATSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAILMIO, HO U CaAMH SIBIISIFOTCSI HOCUTESIMU
uHpopMalUu (CXEMBl, PUCYHKH, CIAWJBI-TIPE3CHTAMM, U T.N.). DTOT BHJ JIEKIUU JIydlle
BCEro MCIOJIb30BaTh Ha 3Talle BBEACHMS CTYJIEHTOB B HOBBIM pas3zes, TeMy IUCIUIUINHBI.

- [Ipobnemnas nexyusa. B otiimune oT conxepkaHuss MHPOPMALMOHHOM JIEKIHMH, KOTOpOe
mpejiaraeTcsl MIpernojaBaTesieM B BHJAE W3BECTHOrO, MOJIEXKAIIEro JUIIb 3alIOMUHAHUIO
Mmarepuaiga, Ha MpoOJEeMHON JIeKUMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE IS
oOyuaromuxcs. IIpoGiemHass nekuus HauMHAETCS C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYI0 B XOJ€ H3JOXKEHUS MaTepuala HEOO0XOAWMO pemuThb. JIeKIus CTpOUTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI OOYYAIOIMIETOCs MPUOIMKAIOTCA K TOMCKOBOHM, HCCIIEIOBATEIHCKON
JeSITeIbHOCTH. 371eCh YUAaCTBYIOT MBIIIJICHHE OOYYalolIerocss W ero JMYHOCTHOE OTHOLICHHE
K YCBaHBa€MOMY MaTepuaiy.

- Jlexyus-6eceda. Ilpenmonaraet HEIIOCPEACTBEHHBIN KOHTAKT IPENOJaBaTeNsd C
aynutopueil. [lpenMyiiectBo jgekiuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET NMPUBJIEKATh



BHUMAaHHE CTY/ICHTOB K HanbOoJiee Ba)KHBIM BOIIPOCAM TEMBI, ONpPEICNATh COJAEpKaHHE U TEeMIl
U3JI0KCHUsT Y4eOHOTO MaTepHasa ¢ y4eTOM OCOOCHHOCTEH CTYICHTOB.

- [Ipakmuueckue 3anamus — 3TO 3aHATHE, IPOBOJAUMOE TI0J] PYKOBOJICTBOM MPEMNOIaBaTENs
B y4eOHOW ayIUTOPHH, HAIpABICHHOE HAa YIIyOJICHWE HAyYHO-TEOPETHUECKUX 3HAHUH U
OBJIQJICHUE OIPEACIICHHBIMH METOJaMH CaMOCTOSITENIbHONW pPaboOThl, KOTOpoe (OpMHpYET
npaktndeckue ymeHus. OMHON W3 GOpM MPAKTUYECKUX 3aHATUH B By3€ SIBISICTCS CEMUHAp.

- Jlabopamopnvle 3anamus — ofaHa UX APPEKTHUBHBIX (OPM MPOBEACHHUS ayAUTOPHBIX
3aHSATHI B By3€, YIIIyOJISFOT M 3aKPEIUISIOT TEOPETUIECKUE 3HaHMs. Ha 3TUX 3aHATUSAX CTYIEHTHI
OCBaWBAIOT  KOHKPETHbIE  METOABl  M3Y4YCHHs JUCHUIUIMHBL, TNPHOOPETAIOT  HAaBBIKU
CaMOCTOSITeNIbHOW paboThl ¢ MpuOOpaMHu M COBpeMEHHBIM o0opymoBanueM. Ha rabopaTopHbIx
3aHATUSAX CTYACHTBl OCBAaWBAIOT ITIOCTAHOBKY M BEACHUE SKCIEPUMEHTa, y4yarcs YMEHHUIO
HaOJIF0/1aTh, OIICHWBATh IOJyYCHHBIC PE3YJIbTAThI, JIENaTh BBIBOJIBI U 0000meHHs. Bemyrmiei
LEeNbI0 JTa00OpaTOPHBIX PabOT SBJISIETCS OBJAJEHUE TEXHUKOH SKCIIEPHMEHTa, YMEHHUE peIlaTh
NPaKTUYECKHE 3aJla4yM IyTeM IOCTaHOBKHU ombITa. [|Jis Bcex 1abopaTopHBIX paboT, KOTOphIE
BBIMIOJIHSIOT CTYJACHTHI, Ha BeAylled Kadeape COCTaBISIOTCS METOAMYECKUE YyKa3aHHA,
CoJiepKallie ONMUCaHWe pPadOThI, MOPSJOK e¢ BHIMONHEHUS U (popmy otuera. JlabopaTopHoe
3aHATUE MPOBOJAUTCS B COCTaBe MPO(UIBHON rpynmbl. B BomHONW Y4acTH 3aHATHS MPOBOIUTCS
3HAaKOMCTBO CTYJICHTOB C COJCPXKAHHUEM IPEICTOSIICH PadOThI, MOKa3 COCOOOB BBIMIOJHEHUS
OTJENbHBIX Ollepanuid, HAOMHUHAHHWE OTACIBHBIX TOJOKEHUH IO TEXHHKE OE30MacHOCTH.
OcHoBHast 4acTh TAOOPATOPHOTO 3aHITHS 3aKIIOYAETCS B IPOBEJACHHE CTYIEHTOM J1aO0OpaTOpHOI
paboThl. 3aKIOYMTENbHAS YacTh NPEAYyCMATPUBACT IOABEICHHE WTOTOB BBITOJHEHHOM
nabopaTtopHoit paboThl. [To Bcem Temam 1a00paTOPHBIX padOT MUCHMEHHBIN OTYET BBITOJIHACTCS
CTYZCHTaMH KaK CaMOCTOsITeIbHAs padoTa.

- Camocmosamenvuas paboma cmyoenmog (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHIIMOHHBIMH
00pa30BaTeNbHBIMU TEXHOJOTHSIMU MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOTHHU, PEeaTU3yeMble
B OCHOBHOM C IPUMEHEHHEM MH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JUCHUIUIMHBI «BHOTEXHOIOTHS pacTeHUI» MCTIONIBb3YIOTCS CIeyIOoIUe TeXHOIOTUH:

" WHTEPHET-TEXHOJOTHS — CIOCO0 TUCTAHIIMOHHOW Tepenadyn MHPOpPMAalnuu, OCHOBAHHBIN
Ha HMCII0JIb30BaHUM II100aJIbHBIX U JIOKAJIBHBIX KOMIBIOTEPHBIX ceTell s o0ecredeHus JocTymna
oOyyaromuxcst K HWH(POPMANMOHHBIM O00pa30BaTeNbHBIM pecypcaM H Ui  (OPMHPOBAHUS
COBOKYITHOCTH METOJIMYECKUX, OPraHU3allMOHHBIX, TEXHUYECKMX W IPOrpaMMHBIX CPEJICTB
peamm3ani W YOpaBJIeHHs Y4eOHBIM MPOIECCOM HE3aBHCHMO OT MeECTa HaXOXKICHHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshbiii mopran UI'Y - educa.isu.ru.

HanMeHoBaHMe TeM 3aHATHI ¢ HCI0JIb30BAHMEM AKTHBHBIX (popM 00yueHus:
Bun ®dopma / Metoasl Koma-Bo
3aHATHUS WHTEPAKTUBHOTO O0YYCHHUS 4acoB

Tema 3agaTus

HUroro gyacos

VIIl. OOEHOYHBIE MATEPUAJIBI 1JISA TEKYIHEI'O KOHTPOJIAA U
MPOMEXYTOYHOM ATTECTALIMA

Ouenounvlie mamepuanst 011 6X00H020 KOHMPONA

B KkadecTBe OIEHOYHBIX CPEJICTB JUISI BXOJHOTO KOHTPOJNS OIEHKHA YpPOBHS 3HAHHIA
CTYJICHTOB HCIIOJIb3yeTcsi cobeceroBanne. B mporecce codeceoBaHHS OICHUBACTCS YPOBCHb
BJIaJICHUs 0a30BBIMU 3HAHHUSIMH, YMEHHUSIMH, HaBBIKAMHU, HEOOXOAMMBIMU JIJIsi Ha4aga o0ydeHUs
0 JUCHUIUTMHE «BHOTEXHOJOTUS pPACTEHUI», ONPENCNIIeTCS CTCNCHb BIIAJICHUS HOBBIM
MaTepUaIoM 0 Havaja ero H3y4cHHs.



Ouyenounvie mamepuanvlt mMeKyuiec0 KOHMPOAA (HOPMUPYIOMCA 8 COOMBEEMCMEUU C
JIHA ynueepcumema

B pamkax gucuumiuHbel «BHOTEXHOJIOTHUS PAaCTEHHI» UCHONB3YIOTCS cieaytonye GhopMel
TEKYIIEero KOHTPOJIS:

® YCTHBIN ompoc,

NUCbMEHHBIE PA0OTHI,

JIOKJIQ/IbI,

3amuTa J1abopaTopHBIX PaboT (0hOopMIICHHE PEe3yNbTaTOB J1A0OpAaTOPHBIX PaboOT B

BUJIC OTUETA, aHAIN3 PE3YJIbTATOB),

® 3aIMTa MPOEKTHON pabOThl HA OCHOBE MPOBEICHHS IKCIIEPUMEHTA B KYJIbType IN
VItro Wi 1mo co3/aHuI0 TPAHCTEHHBIX PACTCHUH.

Paszpabomxa npoexma cozoanus 'MO
IIpenuaraercs cinenyromuil miaH opopMIICHHS TPOEKTa:

e AKTyaJgbHOCTH MpoOIeMbl (IPUKIAAHAS WK (yHIaMEHTaIbHAs 3a/1a4a, Ha PEIICHNE
KOTOPOH HaIpaBJIeH MIPOEKT, COBPEMEHHOE COCTOSIHME UCCIIEI0BaHUH, HOBU3HA).
[enb 1 3a1aun padbOTHI.

[Ipenyiaraembie METO/BI M TTOJIXO/BI, HEOOXOAUMBIE ISl TOCTHKCHHUS TEITH.
IIpeanonaraemele pe3yabTaThl.

Onenka 6uonoruueckoro pucka npu Baeapenuu I'MO B ipon3BOICTBO.
O6usiacTi NpUMEHEHUs NOJIYyYEHHBIX PE3yJIbTaTOB.

JlJis KOHTpOJISI CaMOCTOSITENIbHOM pabOThl CTYAEHTOB HCIONB3YIOTCS YCTHBIE OIPOCHI,
MACbMEHHBIE Pa0OTHI, JOKJIAAbI, MPE3CHTAIMH MPOEKTHOW palboThl MO JTA0OPATOPHOW YACTH
JUCLHUTIIIUHBI.

DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!

- TeMaTHKa U MaTepHalibl 3aJaHUH,

- TEMaTHKa ¥ BOIIPOCHI K CEMHHApaM,

- IepeyYeHb TeM JIOKJIaJI0B,

- BOMPOCHI JyI camocTosATenbHOro nuzydenus (CPC)

- BOIIPOCHI JIJTA 3a4€Ta,

- KPUTEPHUH OLICHKU 3HAHUH CTYIECHTOB.

Ha3nadeHue OIeHOYHBIX CPEICTB: BBIIBUTH chopmupoBanHOCTh Kommerenmmii [TK-1, TTK-2,

[TK-3 (cm. m. ).

Ouenounvie mamepuanvl 0714 RPOMEINCYMOUHOU ammecmayuu é hopme 3auéma.
dopMa MPOMEKYTOUHON aTTECTALUN - 3AUEM.

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4€Ty

TeopeTnueckas 4acThb
1. buorexHomoruss pacTeHMH Kak JucHUIUIMHA. OCOOEHHOCTH PACTUTENBHBIX KIIETOK.
Kiueroynas M redHermyeckas HH:KeHepusi. lcTopus pasBuTHs MeTONA KYJBTYPBI
KJIETOK, TKAHEW U OPraHOB.
2. OO0mas cxema KyJIbTUBUPOBaHMs KaJUTyCHBIX KJIeTOK. «[IpuBbikinas TkaHb». [Ipoueccsl,
IIPOUCXOAIINE B KIETKaX NpU KylIbTUBUpoBaHUU. KamutycHast TkaHb. TOTUIIOTEHTHOCTD.
Oco0eHHOCTH TacCUPYEMBIX KJIETOUYHBIX KYJIbTYD.
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10.

11.

12.

13.

14.

15.

16.

17.

XapakTepucTUKa KJIETOYHBIX KyJIbTyp. l'ereporeHHOCTh. IIpu4uHBI BBICOKOM CTEIEHU
U3MEHYMBOCTHU IN Vitr0. MakTophbl, BIMAIONIME HA YPOBEHb W YaCTOTY HM3MEHYHMBOCTH.
Knerounsi mramMmM. Mukcomionaus.

XapakTepucTruka IITaMma. THIbl KJIETOYHBIX MNOMyJsiui. IIpuunHBI TeTeporeHHocTr
nonyisuuy Kietok. CraduinbHbie nonyisiuuu. VI3MeHeHue mIouaHOCTH B OHTOreHe3e in
Vivo. Bausiiue pUTOrOpMOHOB Ha YPOBEHB IIOMIHOCTH MOMYJISIIUH.

Bropuunas muddepennmanus in vitro. LutomuddepeHnumanus KauTyCHBIX TKaHEH,
BO3HUKIIUX B OTBeT Ha mnopaHeHue. Omnpezgenstomue (HaKTOpbl HUHIYKIHH
nuTomuQPepeHIMpPoBKH B Kayuryce. Turmbl Mopdorenesa in Vitro.

KopueoOpazoBanue. Ilpaktuueckoe mnpumeHenue. OOpazoBaHue CTEONEBBIX H
I[BETOUHBIX MOYeK. PakTopbl, 00yclIaBIMBAIOIIME THUI W HMHTEHCHUBHOCTH IIPOLIECCOB
OpraHoreHes3a Ipu pereHepanuu. JpycHocTb. BiMsiHue KOIMYECTBEHHBIX COOTHOLIEHUN
MEeXIy (QuroropMoHamMu Ha pa3BuTHE KieTok. lloGerooOpa3zoBanue u mpsmMas
pereHepanus. JTan YKOPEHEHHUS.

Comaruueckuii sSMOpHUOTEHE3.

®dakTopsl, onpeaenstonpe Tun perenepaunn. dassl MmopdoreHesa. ['eneTnka mporeccon
perenepanuu. IloHsTre pereHepalnyu y BbICIIUX pacTeHUN. BHyTpUBHIOBBIE pa3nuyus
CIIOCOOHOCTH K pereHepaiuu. HacnegoBanue KayecTBa pereHepalym.

CoMakJioHalbHasT M3MEHYUBOCTH 1IN Vitro. M3MeH4YMBOCTP Ha YypOBHE Kajlyca H
pacteHusi-perenepanta. Cenekuuss mrammoB. Dusmonornueckasi, 3MUreHETUYECKAs U
FEHETUYEeCKass MpUpOoJa COMAKJIOHAIbHBIX HW3MEHEHUW. BumoBble pasnuuus 10
W3MEHEHUsIM Ha TEHETHUYECKOM YypoBHE. M Cronb30BaHME MApPKEPHBIX MPU3HAKOB Y
pacTeHuii-pereHepaHToB /IS M3yUCHUsT U3MEHUYMBOCTH IN VItro.

XpOMOCOMHBIE U T€HHbIE MyTallMd pPacTEeHUN-pereHepaHToB. PakTOpbl, BIUSAIOIINE HA
YPOBEHb COMaKJIOHAJIbHOM W3MEHYNUBOCTH. MexaHu3Mbl COMAaKJIOHAJIbHOMN
u3meHunBoctd. Ammndukanus JAHK. Comarndyeckuil KpOoCCHHIOBEp M CECTPHUHCKHE
XpoMaTHAHble OOMeHbl. MoOuibHble 31eMeHThl. 3MeHeHHMsT B Xapakrepe
metminpoBanus JJHK KyapTUBUpYEMBIX KIETOK pacTeHUN. TpaHCIO3UIIMOHHBIE B3PBIBEI.
I'ennble MyTanuu.

[Caronus B cucremax in Vitro. 3HaueHue 3TOro mpoiiecca /Ui CeICKIIMA U TeHETHKH.
Crioco0Obl mostyueHusi rarmioujoB. Meroa otnaneHHoM rubpuansauuu. Perenepanus
pacTeHMii W3 HEOIJIOJOTBOPEHHBIX MOJOBBIX KJIEeTOK. [lomydyeHue >KHU3HECTIOCOOHBIX
(epTUIIBHBIX TUTAIIONI0B. 3HAUEHHUE TaljIOUINH ISl CENCKIUH.

[ToyueHue ramioONAHBIX PAacTEHUl B KyJIbType MbUIBHUKOB. AHJporeHe3. ®akTopbl
aHJpOreHe3a B KynbType in Vitro. [lonydeHre rarion1oB 4epe3 JIUMHHAINI XPOMOCOM.
[Tomy4yeHnue ramiongoB 4Yepe3 KyJIbTYpy HEOIUIOJOTBOPEHHBIX CEMANOYEK M 3aBS3EH.
I'uHorenes.

[IpoGneMbl pereHepali TramIOWAHBIX pacTeHuid Jlurammouausanus IMOJTYYeHHbBIX
rarmaouioB. OCHOBHbIE CIOCOOBI MOJNYYEHHs TAIJIOUIHBIX M JUTAIJIOUIHBIX pacTeHUil -
pereHepanToB. TeopeTnyeckue acreKkThl U MPaKTUYECKOE 3HAUE€HUE TaIljIouIUH.
MHUKpOKIIOHAJIFHOE pa3sMHOKEHHE pacTeHui In Vitro. IlpenmymiecTBa, mpUMEHEHHE.
@akTophl, BIUSIOIIME HA TMPOLECC MHUKPOKJIOHAIBHOIO pa3MHOKeHUs. OCHOBHBIE
CIOCOOBI MUKPOKJIOHAJIBHOTO pa3MHOKEHHS IN VItro. DTamnsl KIOHATBHOTO Pa3MHOKEHHS
in vitro.

OCoOeHHOCTH aJanTalyy pacTeHUH-PEereHepanToB K yCIoBHsAM €X Vitro. [Tyt pernenus
npooJieM.

[TpakTyeckoe 3HAUEHUE METOJAa MHUKPOKJIOHAIBHOIO pa3MHOXKEHHA. O310pOBIEHHE
HCXOJIHOTO PacTUTENBHOr0 Marepuaina. MeTtoasl TecTupoBaHUs BUPYCOB. [IpuMeHeHue
KJIOHAJIbBHOTO MUKPOPAa3MHOKEHUS JIsl PELIEHUS CEJIEKIIMOHHBIX 3a/1ay.

[TpeumyrecTBa cucTeMsl iN VItro Kak YHHBEPCAIBHON AKCIEPUMEHTAIBHOM MOJICITH IS
U3y4eHHs] OMOXUMHUYECKUX PACTUTENBHBIX MyTaHTOB. CyCIIEH3MOHHBIE KYJIbTYPHI KJIETOK
pacTeHuil.
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OCHOBHBIC 3Talbl KIETOYHOU celleKIuu iN Vitro. OTKpBITBIE U 3aKPHITHIC CUCTEMBI B
NEPUOANYECKOM M MPOTOYHOM pEXKHMaxX BBIPAIIMBAHUS CYCIIEH3UOHHBIX KYJIBTYP
kiaerok. KpuBas pocra. BelpamumBanue  HM30JUPOBAHHBIX  KIETOK.  «DakTop
KOHJAUIIMOHUPOBAHU». METOl «TKaHU — HIHBKI.

[TpoTomnacTsl pacTUTENBHBIX KJIETOK. OTambl BBLACICHUS IPOTOIIACTOB. MeTobl
MOJIy4YEeHHsT MyTaHTOB PacTEHH iN VItro u ux orenka. MicxoaHblii MaTeprall B KJICTOYHOM
cenekuuu.  I[IpenmymecTBa  HCIOJIB30BAaHUS  W30JIMPOBAHHBIX  IPOTOIUIACTOB:
TpeGoBanusi, MpeabsBIsiEMbIE K MOJACITBHBIM O0bEKTAM.

M3MEeHYMBOCTh KIICTOYHBIX KyJabTyp IN Vitro. Myrarene3 in vitro. MyrareHsl,
UCIIOJIb3YEMbIE B KJIETOYHOW CeNeKUUU. BBDKMBAEMOCTh PAcTUTEIbHBIX KJIETOK MOCHEe
00paboTKKM MyTareHoM. MeTo bl CEJICKIIMN MYTAaHTHBIX KJIETOK IN Vitro

['eneTrnyeckas MHXEHEpUsl pacTeHUl. ArpoOakTepualibHas TpaHCPopMaIUsa: MEXaHU3M,
UCIIOJIb30BaHUE B KAuyeCTBE BEKTOpa Ui TEpPeHOca IENIEBBIX T'eHOB. J[pyrue Merojsl
CO3/IaHMSI TPAHCTEHHBIX pacTeHuil. [[puMeHeHre TpaHCTEHHBIX PACTECHUIA.
Mapxkép-accolMupoBaHHasi CEJIEKIUs PAaCTCHUM.

MeToapl cOXpaHeHUs TeHEeTHYeCKHX pecypcoB pactenuid. Kpuocoxpanenue. [Ipobnema
COXpaHEHHsI TeHETUYECKUX pecypcoB. ['eHeTnueckue 6aHku. MeTonbl XpaHEeHUs! CEMSH U
UX JIOCTOMHCTBA M HEJOCTAaTKU. PacTUTeNnbHBIM Marepuan aisi KPHOCOXpPaHEHHS.
@DaKTOpHI, BIUSAIONINE HA )KU3HECTIOCOOHOCTh KIIETOK IOCIIe KPHOCOXpaHeH . [IpuanHbl
TEHETUYECKOM 3PO3UH KYJIbTYPHBIX PaCTEHUH.

MyTareHe3 W KICTOYHAs CEJICKIMsS. OTambl MYTAllMOHHOW CEJeKIMU 1IN Vitro.
XapakTepucTuka MyTareHoB. MeToibl BbIJICJICHHSI MyTaHTOB, UX TeHETHYECKasi MpUpoa.
Tumbr  MyTaHToB. O((EKTUBHOCTH KICTOYHOTO MyTareHesa B CpPaBHEHHU C
9KCIIEPUMEHTAILHBIM MyTareHe30M pacTeHUH.

Bompocsr o nabopatopHoi 4acTu 3aHATUN
Tema 1.
Kak ycTpoena GuorexHonorudeckas 1adopaTopus?
KaK HpOCTCpI/IJ'II/ISOBaTI) IINTATCIBbHBIC CpeI[BI, HOCYI[y, I[I/ICTI/IJ'IJ'II/IPOBaHHYIO BOI[y,

HHCTPYMCHTBI, IOMCIICHNC J'Ia60paTOpI/II/I?

3.
4.

Kakwue crepunusyromiye pacTBOpPbl HCIOJIB3YIOTCS ISl PACTUTEIbHBIX IKCIUIAHTOB?
Kakue BemiectBa BXOJIAT B COCTaB IHTATENbHBIX Cpel, M Kakylo (yHKIHIO OHHU

BBITIOJIHSIOT B KYJIBTYpe KJIETOK U TKaHe# in vitro?

5.

6
7.
8.
9

Kak mony4aroT cTepiiibHbIE POPOCTKH | VISl YEr0 UX UCIOIB3YIOT?
Tewma 2.
YTo Takoe MUKPOKJIOHAIBHOE Pa3MHOKEHHE PACTCHHI: OCHOBHBIE TaIlbl?
KakoBbl OCHOBHBIE CITOCOOBI MUKPOKJIOHAIBHOTO Pa3MHOXKEHUS?
Kak monyunts 6e3BUpYyCHBIN MOCAAOYHBINA MaTepran?
Kakoit u3 cmoco6oB monydeHHs: OE€3BUPYCHOTO TIOCAIOYHOTO MaTepuana Bwl Obl

IpEeowIn B cBoei pabore?

10.

YeMm oTnMYarOTCs MUTATENbHBIE CpeAbl AN Hpoiudepanuud MNo0eroB, HHAYKIUU

KOpHEOOpa30BaHUsl, KyJIbTUBUPOBAHUS MEPUCTEM, TIOTYUEHUSI MUKPOKITYOHEH?

11. Kaxk nmporectrpoBaTe nocal04HbIA MaTeprail Ha CTETIEHb 3apaKeHUSI BUPYCAMMU?
Tema 3.
12. Ha3BaTe OCHOBHBIE CITOCOOBI KYTbTUBUPOBAHUS KAJLITyCOB.
13. Yro takoe nenudpepeHranys u npoaudepanus KIeTok?
14. YeM xapaKTepU3yIOTCsl OCHOBHBIE (ha3bl pOCTOBOIO KA Kajryca?
15. OTtnuyarorest i 10 MOP(OIOrUU KaTyChl Pa3JInYHbIX BUAOB PACTCHUSA?
16. JUid Kakux 1enedl MCIOJIb3YIOT KyJIbTYPY KallIlyCOB B OMOTEXHOJOIMM, I'€HETHKE U
cenexkuuu?
17. Kakue mnuTaTenbHBIE Cpeapl  HUCHOIB3YIOT JUISl HMHAYKIMM  KaUIyCOreHe3a H

KYJIbTUBHUPOBAHUS KaJJTycOB?



Tema 4

18. UYro Takoe GUTOrOPMOHBI, U KaKHU€ MPOLIECCHl B PACTUTENbHBIX KJIETKaX W TKAHAX OHU
CTUMYJIUPYIOT?
19. Kakue rpynmbl (QUTOrOPMOHOB CTUMYIHPYIOT U HMHTHOMPYIOT POCT U pa3BUTHE
pacTeHuit?
20. Kak ocymecTBisieTcss ropMOHaIbHAs PETYIISILUSA B KYJIbTYpe KJIETOK U TKaHEM?
21. KakoBa xmmuueckas mpupoia (UTOTOPMOHOB, M B KAaKUX OpraHax pacTeHHUs OHH
CHUHTE3UPYIOTCS?
22. Kakum 00pa3om ropMoHaabHas CHCTEMa BIIUSAET Ha TEHETUYCCKUHN arapaT KJIeTKu?
Paspaboruukmu:
%j/ noueHT A. B. TpetesikoBa
(nollnﬁcr:)

IIporpamma cocraBieHa B coorBeTcTBUU ¢ TpeboBanusimu OI'OC BO no HampaBieHHIO
06.03.01 «buonorus» u NpoGUIIO MOATOTOBKUA «BHOXHMUSD.

[Iporpamma paccmoTpeHa Ha 3aceaHud Kadeapsl OMOXHUMHM, MOJIEKYJISIPHOM OHOJIOTUU U
I€HETHKHU

« 29 » anpens 2021 r.

[Ipotokon Ne 7  3aB. xadenapoit C@67

Hacmoswas npozpamma, ne modcem 0Oblmb 60CnpousgeoeHa Hu 6 Kakou gopme 6e3

npeosapumenbHo20 NUCbMEHHO20 PAa3peuleHUs Kageopvl-paspadbomyura npospammbl.



