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1. Ilnanupyembie pe3yJbTAThl 00y4eHHUs 0 JMCIUINJINHE, COOTHECEHHbIE €
ycranoBjaeHHbIME B OITOII BO nunaukaTopaMu 10CTHKEHHSI KOMIIETEHITH I

1.1 Ilepeyenb KoMneTeHU i, GOPpMUPYEeMBbIX YUeOHOMH TUCUMTILINHOM

Koa u HauMeHoBaHue KOMIETEeH U

NHaukaTopbl JO0CTHKEHUSA KOMIIeTeHIH I
Ilnanupyemble pe3yJibTaThl 00y4eHUs]

IIpodeccnonaJbHA KOMIIETCHIIUSA

[IK-1 — Coco6eH cTaBUTh, POPMaTH30BLIBATH U
peniaTh 3a7a4u, B TOM YUCIIE pa3padaThiBaTh U

HCCJIICA0BATh MATCMATUYCCKUC MOACIIN U3YyHYaCMbIX

SIBIIGHUH | MIPOIIECCOB, CHCTEMHO aHAIM3UPOBAThH
Hay4JHBIEC TTPOOIIEMBI, TIOTY9YaTh HOBBIE HAYIHBIE
pe3yabTaThl

3unatb (3):

- TEXHHUKY BBEJCHHS B KYJIbTYPY U METOJIBI
BHIpAIIBaHKS iN Vitr0 M30IMPOBAaHHBIX KIETOK
U TKaHEW pacTeHUi;

- IUTOJIOTUYECKHE, TCHETHYCCKHUE u
(hU3MOTOT0-ONOXMMHIICCKHE 0COOCHHOCTH
MOMYJISIIAA ~ JUTUTENIbHO  KYJIBbTHBHPYEMBIX

PACTUTCIIbHBIX KJICTOK 1 TKaHeﬁ;

= TCPCIICKTHUBLI HCIIOJIB30BAHUA KJII€CTOYHBIX
KYJIbBTYD JUIA IMOJIy4CHUA O9KOHOMHYCCKH
Ba)KHBIX OMOJIOTHYCCKH aKTUBHBIX BCIICCTB,

- CYThb  TEXHOJOTHHl  MHKpPOKJIOHAIbHOIO
Pa3sMHOKEHHUSI  PacTeHHM M TOJIyYeHHs
03I0POBJICHHOT'0 MOCA0YHOI0 MaTepHana;

- TEXHOJOTMM sl OOJNErdyeHus M yCKOPEHHS
CEJIEKIIMOHHOIO TIpolecca, a TaKKe CHOCOOBI
reHEeTHUECKON TpaHc(opMaluu pacTeHuii;
MECTO U POJIb KYJbTYpbl KIETOK M TKaHEH B
COXpaHEHUH IeHo(OHIa BBICITNXPACTCHUI.

Ymers (Y):

- OCYHIECTBIISATh ACENTHYECKHE TPOLEIAYPHI
[0 TIONYYSHWIO W TACCUPOBAHUIO KaJUTyCHBIX
U CYCIIEH3UOHHBIX KYIIBTYD;

= [OpOU3BOAUTHL  YUCT ToKa3aTelie pocTa

KJIETOYHBIX  KYyJIBTYp, OLEHKY HX JKH3-
HECHOCOOHOCTH u MOP(OIOTUIECKUX
XapaKTEePHCTHK;

- OIpeAeNaTh HalpaBleHHEe MopdoreHesa B
KyJIbType KJIETOK M TKaHed Ha OCHOBE
BapbUPOBAaHMUsI COOTHOLIEHUS AyKCUHOB H

IMUTOKHWHHWHOB B MMUTaTeILHOM cpeac;

OPUMEHATh  3HaHUusE 00  OCOOEHHOCTSIX
KyJbTHBUPYEMBIX PACTHTEIBHBIX KJIE TOK MPH
OCYILECTBICHUH OMOTEXHOJIOTHYECKUX

IMpOoUCCCOB HA X OCHOBE

Baapgers (B):

- BJIaJACThb HaBBIKAMH,
MIPaKTHIECKOI pabote
CHeuaIncTa — OMOTEXHOJIOTa

HEOOXOIUMBIMH B
COBPEMEHHOTO

2. lean u 3a1a4u 0CBOCHH S Y4€OHOM TUCHMIIJIMHBI, MECTO IMCIUIIUHbI B
crpykrype OIIOITI BO

Jucnunnmuna KynpTypa TkaHell M KJIETOK pacTeHUM OTHOCUTCA K (PaKyIbTaTUBHBIM




JUCLUIUIMHAM  OCHOBHOH mpodeccHoHanbHOM  00pa30BaTeIbHOM  MPOrpamMMbl  BBICIIETO
obpazoBanus 19.04.01 buorexnonorust mpodriib buorexHonorust 1 6ModIKCIEPTHU3a TPOTYKITUH.

Ieab:  ocBOGHHME  CTYACHTAMU  TCOPETUYECKMX  OCHOB M METOAMYECKUX
INPUHUUIIOB KYJbTHUBUPOBAHMS KIIETOK, TKAHEM W OPraHOB pPAacTCHUHM M O3HAKOMIICHHUE
¢ (yHIaMEHTANbHBIMH U TPHUKIAJHBIMH aCHEKTaMH HCIIOJIB30BAaHUS  KYJIbTUBHUPYEMBIX
PaCTUTENBHBIX KIETOK

3ajayamMu AUCUMILIMHBI AIBJISIETCS H3y4YeHHe:

- BXOJUT U3y4eHUE METOJIOB HOTY4CHHS u HOJJIePIKAHUS B
yCIOBUSX N VIr0 KauTyCHBIX, CYCHCH3HOHHBIX KYJbTYp, TaIUIOWJHBIX KJIETOK, H30JIH-
POBaHHBIX MTPOTOILIACTOB;

- U3y4eHUe ($u31n0I0r0-OMOXUMUIECKUX IIPOLIECCOB y pactu-
TENBHBIX KIETOK B KyJIbType, a TakkKe OHOTEXHOJIOTHM Ha OCHOBE KYJIbTHBHUPYEMBIX
PaCTUTENBHBIX KIETOK

3. O0beM y4eOHOI JUCUMILIMHBI B 324e€THBIX ¢IUHULAX ¢ YKA3aHUEM
KOJIMYECTBA AKAIeMUYEeCKHUX YACOB, BbIJICJICHHBIX HA KOHTAKTHYIO padoTy
00y4arIumMxcs ¢ npenogasaresieM (10 BUAAM y4eOHBIX 3aHATHI, TEKYLIUA U
MPOMEKYTOYHbI KOHTPOJIb M0 JMCIHHUIJIMHE) U HA CAMOCTOSITEJIbHYI0 padoTy

o0yJarmmnxcs
3.1 Ounas ¢opma oOydeHus
Buj yae6HO# paboThI 2 cemMecTp

OO611ast TPYA0EMKOCTh AUCHUILIMHBI, 3a4ETHBIX €IMHHULL 2
4acoB 72
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 4,25
B T.4. 3aHATHUS JIGKIIMOHHOTO TUTIA 2
3aHSATHUS] CEMUHAPCKOr0 TUMA -
ITPOMEXKYTOYHAsl aTTECTALINS 0,25
CamocrosiTeibHast padoTa 00y4yaomMXCcsi, YaCoB 67,75
B T.4. KypcoBas pabota -
KonTpoas 4
Bua npomexyTo4HON arTecTannu 3a4eT

4. Conep:xxanue IMCHUILVIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBeJEeHHOI0 HA HUX KOJIMYeCTBA aKa/leMUUYEeCKHX YaCOB M BU/I0OB
Y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazodenoe OUCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHU
ayoumopuoi (KOHMmaKkmHoil) u camocmoamebHol padomasl, 6U008 KOHMPO.1ell

U nepeuna Ko.innemelmuﬁ
Ounas ¢popma 00yueHust

TpynoemMKoCTh, 4acOB Kon
B TOM 4YHCJIE HanMmenoBauu | KOMIIETEHI]
HaumeHoBaHue pa3fenoB U TeM ayJUTOPHOU € OIIEHOYHOT'O un
BCETO .. | CAaMOCTOSITEIb
(KOHTaKTHOW ) N CpeacTBa
HO paboTHI
paboThI
Pa3ngen 1. KyabTypa TKaHel u Komnoxksuym TIK-1
8 yALTYP 67,75 4 63,75 YM;

KJIETOK pacTeHuii CobecenoBanue




Beenenue 13,75 1 12,75

1.1. Mertoas!l KyIbTHBHUPOBAHUS
in vi-tro xmeroxk wu Tkame#t| 18 1 17
BBICIINX PACTCHHI

1.2. Buonorus KJI€TOK BBICIINX

pacrenwii in vitro 18 1 17

1.3. buorexHoiOrMM Ha OCHOBE

KYJIbTHBHPYEMBIX KieTtok,| 18 1 17

TKaHEeW ¥ OpraHoB pacTeHUM

Hroro 3a cemecTp 67,75 4 63,75

IIpomeskyToyHasi aTTECTAIMS 4,25 0,25 4 3ayer MK-1
UTOI'O no jucuunjinHe 72 4,25 67,75

4.2 Coodepotrcanue oucyuniunsl no pazoenam

Pa3znen 1. KyabTypa TKaHeil H KJI€TOK pacTeHui

Ileab — HayuuThCs ONpPENENATh TaKUe IOHATHA Kak OHMOTEXHOJIOTMYECKHMH Ipolecc,
OMOTEXHOJOIMYECKUH O0O0BEKT, OHOTEXHOJOrMYecKas cucreMa. YMETh aHaJU3UpOoBaTh
O6uoTexHoaoruyeckue Moaeau. [103HaKOMUTBCS ¢ TEOPETUYECKMMU OCHOBAaMH U NMPAKTHYECKUMHU
JOCTHDKEHUSIMH COBPEMEHHBIX OMOTEXHOJIOTHH, B TOM YHCIIE, KJIETOUYHOTO M MOJIEKYJISPHOTO
YPOBHS

3agauu — U3yYUTh MUKPOOOLIEHO3 Pa3IMYHBIX BUIOB IIPOU3BOJICTB; HAYUYUTHCS BBISIBIIATH
HOCTOPOHHUE MUKPOOPTaHU3MBbI B YCIIOBHSIX IIPOU3BO/ICTBA.

ITepeyenn y4eOHBIX 3J1€eMEHTOB pa3/eJia:

Bgeoenue. KynbTypa KIeTOK, TKaHEW M OpraHOB pacTeHUM: mpenmeT, 3agauu. Mcropus
pPa3BUTHUSI METOAOB KYJbTUBUPOBAHUS HM30JUPOBAHHBIX KIJIETOK, TKAHEH M OpPraHOB PAacTEHM.
3HadyeHUe KyJIbTyphbl KJIETOK, TKaHEH M OpraHoOB pacTeHWH s peuieHus (yHIaMeHTalbHbIX
npobaem 6monorun. KynbTrypa KIeToK u TKaHeil Kak OCHOBa OMOTEXHOJIOTUN PACTECHHIA.

1.1. Memoowt Kyrvmusuposanus in Vi-tro Kiemox u mxamnei 6blCULUX PACMEHUI.

VYCIIOBUSL aCEeNTUKU TPH BBIMOJHEHHH pabOT TO KYJIBTUBUPOBAHUIO PACTUTEIBHBIX
00BEKTOB IN Vitro. MeToibl ¥ IPUEMBbI CTEPHIIU3AINN PACTUTEIILHOTO MaTepralia Py BBEJICHUU
B KynbTypy. [lutatenbHble cpeipl. PerynsTtopsl pocta pacTeHHH W HMX NPUMEHEHHE IS
KyJbTUBUPOBAHUS PACTUTEIBHBIX KJICTOK M TKaHew N Vitro. Bausuue gusndeckux dakropos Ha
(bU3HONIOrHUECKOE COCTOSHHUE U30JIMPOBAHHBIX KIIETOK M TKAaHEHPACTCHHIA.

Kannycuvie Kyaomypol. Ponb KaluTyCHONW TKaHM B WHTAaKTHOM pacTeHud. [lomydeHue
KQUTYCHBIX ~ TKaHed In  Vitro.  MouekysasipHO-(pHU3HOIOTHYECKHEe  OCHOBBI  IpoIiecca
nenuddepeHuaui  KISTOK. THUIbl  KaUTYCHBIX  KYJIbTYp W HMX  XapaKTepPHCTHUKA.
CyOkynbTUBUpOBaHHE KaTycoB. [lokaszaTenmu pocTa KaJUTyCHBIX KynbTyp. Vcmonb3oBaHue
KaJUTyCHBIX TKaHEe! B ()yHAMEHTAJIbHBIX HUCCIICIOBAHUAX U OMOTEXHOJIOTHH.

Cycnenzuonnsie Kyaomypsl. OCHOBHBIC TMPEUMYIIECTBA KYJIbTHBHPOBAHUS KIETOYHBIX
cycrien3uil. CrocoObl TMONMY4YeHHsI CYCIEH3MOHHBIX KYIbTYp. THIBI KIETOYHBIX CYCIEH3HA.
@dakTophl, BIUSIONIME HA CTEMEHb WX AarperupoBaHHOCTH. (OCHOBHBIE MapaMeTphI
CYCHEH3UOHHBIX KyIbTyp. CriocoObl KyIbTHBUPOBAHUSIKIETOUHBIX CYCIIEH3UH.

Kynemueuposanue oounounwvix knemok. MeToipl M30JIMPOBAHUS OJMHOYHBIX KIIETOK.
Metozapl BbIpaniuBanus IN Vitr0 OJMHOYHBIX KJIETOK (METOJ KYJIbTYpbl — HSHBKH, METOJ
IUIEHTHHTA, METOJ MHKPOKYIBTYpHI). «DaKkTop KOHIUIIMOHUPOBAHHS». 3HAYCHHE KYIBTYPHI
OTJIEBHBIX KJIETOK IS JOKA3aTEeIbCTBA TOTUIIOTEHTHOCTH PACTUTENLHOMN KIETKH.

Kynemypot cannouonvix kKiemokx. MeToabl TONYY4EeHHs TalUIOWIHBIX pacteHwmit. Oc-
HOBHbIE MyTH aHjporeHe3a. Makropsl, BiusAoomMe Ha 3(PQPEeKTHUBHOCTH aHIporeHeza. Meroa
KYJIBTYPBl TIBUIBHUKOB M METOJ KYJIBTYPBl MHKPOCIIOP, WX MPEUMYIIECTBA W HEJOCTATKH.




I'mHorenes in vitro. CriocoObl naeHTHOUKAIIMN TaIIOUIOB.

Kynemyper  uzonupoeannvix npomonnacmos. VICnonb3oBaHHE  N30JUPOBAHHBIX
NPOTOIJIACTOB YIS PEIICHUS TEOPETUYECKMX W MPUKJIATHBIX MpoOjeM OHoNoruu. MeTobl
HOJYYeHHS HPOTOIIACTOB. YCIIOBHS W CIIOCOOBI KYJIbTHBHPOBAHMS IPOTOILIACTOB. MeTOobI
CIIUSTHHS TIPOTOILIACTOB, MEXaHU3M CIIHMSHUSI TPOTOILIACTOB.

1.2. Buonozus knemok évicuux pacmenuii in Vitro.

OCHOBHBIC TIEPECTPOMKH, TIPOUCXOJISIINE MIPU TIEPEBOJIC KIETOK PACTCHUI B KyJIbTypy IN
vitro. CpaBHHTENbHAS XapaKTEPHCTHKAa COMATUYECKHX KJIETOK BBICIIMX PACTCHUH U KIIETOK,
KyJbTUBUPYEMBIX B YCJIOBHSX IN Vitro. Mopdosorudeckass U reHeTHYECKas I'eTepOTreHHOCTh
HNONYJIALUI  JUIMTENPHO  KyJABTUBUPYEMBIX  KJIETOK BBICIIMX pacreHHid. CoxpaHeHue
AMUTCHETUYECKUX OCOOCHHOCTEH PACTCHUS IOHOPA. ACHHXPOHHOCTh KJIIETOYHBIX KYIBTYD.

Poct xierok B kymbType In Vitro. Xapakrepuctuka ¢a3 poctoBoro Iukia. CriocoOsl
CHHXPOHU3AINHU KJICTOUYHBIX KYJIBTYD.

JuddepennmpoBka KIeTOK K Kyiabrype In vitro. Tumbl auddepenumpoBku. More-
KYJSpHO-(U3HOIOTHYECKHE  OCHOBBI  mporecca auddepenumanuu. OCHOBHBIE — THIIBI
muddepeHpoBkr. ['ucrorene3. @OU3MOIOTMYECKUE AaCMEKThl CTHUMYJSALUU  (HI0dIMO- H
kcmiemorenesa. Mopdorenes. [Ipsmoii u Hempsimoit Mopdorene3. Mopdodusnonornyeckas
XapaKTepUCTHKAa pU30reHe3a, (uIopaibHOrO W cTeOieBoro  opraHoreHe3a. DakTopsl,
OIIpEICTISIONINEe BO3MOXKHOCTh M HAaIPaBIEHHOCTH Iporecca opraHorene3a. ComMaTH4ecKuit
smOpuoreHes. Perenepanus pacreHui.

1.3.  Buomexnonozuu Hna o0cHoée KynbMUGUDYEMbIX KI1eMOK, MKAHel U O0p2aHoe
pacmenuii.

Knemounvie mexnonozuu nonyyenus IKOHOMUYECKU  GANCHBIX  OUO102UYECKU
AKMUGBHBIX BeU|eCMmE pPACMUMENbH020 npoucxoxcoenus. llpeumyliecTBa HUCHOIb30BaHUS
KJICTOYHBIX KYJIBTYp B Ka4ECTBE IMPOTYIICHTOB OMOJIOTUYCCKH AKTHBHBIX BEIIECTB 110 CPABHEHUIO
C HHTaKTHBIMU pacTeHusiMH. (OCOOEHHOCTH BTOPHUYHOTO MeTa0oluM3Ma B  KYJIbTypax
W30JIMPOBAHHBIX KJIETOK BBICIIUX pacTeHUH. DaKTOPHI, BIUSIONIME HA HAKOIJICHHEC BTOPHUYHBIX
MeTabOoIUTOB KyJIbTUBHUPYEMBIMU KJIETKAMHU PACTCHUI.

depMeHTEpHOE  BBIpAIIUBAHHE OHOMACCHl  KJICTOK-TIPOJIYIICHTOB, KOHCTPYKTHBHBIE
OCOOCHHOCTH  OHMOpeakTopoB. PeXuMbl  KyIbTUBUPOBAHMSI  PACTHTEIBHBIX KJIETOK B
OuopeakTopax. JTambl pabOT MO CO3JAHHUIO0 MPOMBIIUICHHBIX TEXHOJIOTHH Jis TOJTy4YeHUS
OMOJIOTUYECKH AaKTHBHBIX BEIIECTB C TIOMOINBID KYJbTUBUPYEMBIX KJIETOK PaCTCHHIA.
[TpenmytiecTBa ¥ MEPCIIEKTUBBI UCIIOIB30BAHNS HMMOOWMIIN30BAHHBIX PACTHTEIHHBIX KIIETOK B
OMOTEXHOJIOTHUYECKHUX MIPOU3BOJICTBAX. OcHoBHbIE HaIpaBlIECHUS UCIIOJIb30BaHUS
KYJIbTUBHPYEMBIX PACTUTEIBHBIX KJIIETOK JIJIsl OMOTpaHchOpMaIiy.

Buomexnonocuu Knonanvnozo MuKpopazmMHodceHus u 0300POGIEHUA PACHMEHUIL.
[TpenmytiecTBa KIOHATBHOTO MUKPOPA3MHOXKCHHSI B CPABHCHUU C TPAIUITMOHHBIMU METOaMHU
BEreTaTUBHOTO pa3MHOXKEHUs pacreHud. OOmacTH NpUMEHEHUS MHUKPOPA3ZMHOKECHHUS.
TpeboBanust K 00bEKTaM, HUCIOIB3YEMbIM ISl KJIOHAIBHOTO MHKPOPAa3MHOKEHHUSI PacTEHHH IN
vitro. CrocoObl MHKpPOKJIOHHPOBAHHS pacTeHUi. XapaKTepUCTHKA OCHOBHBIX JTarloB
MUKpPOpa3MHOXKEeHHsI. DU3HONIOTHYECKHEe OCOOCHHOCTH PETreHEPAaHTOB W HEOOXOIMMOCTh B
CO3JIaHUU OCOOBIX YCIIOBHMH MX amamTaiuu eX Vitro. MakTopsl, Bausiomne Ha 3GGEKTHBHOCT
mporecca MHUKPOKJIOHATBLHOTO Pa3MHOKCHHS pacTeHUH. MeToabl MOTydeHHs] Oe3BHPYCHOTO
MOCa0OYHOT0 MaTepHralia, BO3MOKHOCTH U MEPCIEKTUBBI UX UCIIOJIL30BAHUS.

Kynbmypa u3onuposannvix Kiemok u mKaHneu 6 celeKuyuu U 2eHemu4ecKoul
unxcenepuu pacmenuii. OO0IAs XapaKTEPUCTHKA TEXHOJOTMM HAa OCHOBE KYJIbTUBUPYEMBIX
pPacTUTEIBHBIX KJIETOK, IPUMEHSAEMBIX B CEJIEKIIMH U TEHETUKE PACTEHUH.

Hcnonp3oBanue MeToAa SMOPHOKYIBTYPHI s TPEoAosieHHs iN VItro mporamMHOil u
NOCTTaMHONW HECOBMECTHMMOCTH IIPHU CKPEUIMBAaHMM TAKCOHOMHYECKHM OTAAJIEHHBIX NMapTHEPOB.
KynbruBupoBanue He3penblx THOPUIHBIX 3apoJblleil. OKclepUMEHTalbHas TaluIOUAMsL.
OcHOBHBIE TIpEMMYIECTBA M HANpPaBICHUS HCIOJIb30BaHUS TalVIOMJ0B B TE€HETHUYECKOH U



CeNeKIMOHHOM paborax. CoMakjoHalbHAs BapHaOENbHOCTh PACTUTEIBHBIX KIETOK U €€
UCIIOJIb30BaHNE B OMOTEXHONOTHH. MyTareHes U KJICTOYHas CENICKIUsl PacTeHUH B KyJabType in
vitro. 'mOpuamzanms COMaTHYECKUX KIETOK (MEKBUIOBasS M MEXPOAOBas) U €€ poib B
celleKMOHHOM Iporecce. Lnbpuauzanus. IlepeHoc K1eToOuHbIX OpraHesul.

['enerernyeckas TtpaHcdopmanuss pacreHui. OCHOBHbIE HaNpaBIE€HUS B CO3JaHUU
TPAHCTEHHBIX pacTeHuid. OOIMe NPUHIMIBI Pa3pabOTKH KOHCTPYKIUH sl TeHETHYECKOM
TpaHchopMallMKd pacTeHUH. XapaKTepUCTHKA METOJOB BBEIEHUS 3K30M€HHOIO I€HETUYECKOro
Marepualia B pacTUTEIbHbIC KICTKH. | eHeTmueckas TpaHcdopmanus pacTeHuit in Vitro c
nomoineto  Agrobacterium spp. bBamnmcTHdyeckuii MeTOA TEHETHYECKOM TpaHChOpManuu
pacTeHuil.

Hcnonv3oeanue Kyabmyp pacmumenbHbiX KIeMOK O1:A COXPAHEeHUue 2eHOpoHOa
evicuiux pacmenuil. HeoOXoquMocTb U NPOOJIEMBbI COXpaHEHHs TeHO(OHJA paCTCHUI.
OCOOCHHOCTH METOZOB COXPAHEHHs PACTUTENBHBIX KyJlIbTyp IN Vitro. Xapakrepucrika
[IEepPECalOYHBIX KOJUIEKUMU. JIeNOHMpPOBAaHUE KYJIbTYp KIIETOK, TKAHEM M OPraHOB PaCTEHUM.
OCHOBHBIE 3Tallbl TEXHOJIOIMH KPHOKOHCEPBALIUU PACTUTENbHBIX 00BEKTOB

5. OHCHO‘-IHI:IC mMaTrepuaJbl 110 JUCHUAILIMHE
OHGHO‘-IHI)IG MaTCpualibl MO AWUCHHUIINIMHE HPCACTABJICHBI B BHIC (1)0HI[a OLOCHOYHBIX
CPEICTB.

6. MaTepuaJbHO-TEXHHUYECKOE U Y1eOHO-MeTOou4ecKoe odecredeHmne
TUCHMILTAHBI
6.1 Ilepeuensv yueoHo-memoouuecko2o obecneueHus no OUCYUNIUHE

Ne ABTOp, Ha3BaHUC, MECTO U3AaHHs, U3AATCILCTBO, 'O U3aHNA, KOJIMYCCTBO CTpAaHHUIL, PCIKUM
/o JocTyna

MeToauueckue YKa3aHUA 110 U3YUYCHUIO JUCHUIIIIMHBL

6.2 [Ilepeuenv yueOHbIX U30AHUI, HEOOXOOUMBIX 0/l OCB0CHUA
oucyunIuHol *

DJeKTpOHHbBIE YUeOHbIC N3IaHUs B IEKTPOHHO-OMOIMOoTeYHbIX crctemax (OBC)**:

No | ABTOp, HAa3BaHHUE, MECTO M3AHUS,

Ccpuika Ha yueOHoe u3nanue B ObC
/11 | TOJT M3/IaHKs, KOJTMYECTBO CTPAHHIL

OcHoBHa:

Pa3zmMHOXEHHE TUTOTOBBIX
pacTeHuii B KyJbType in Vitro
[DnexTponnstii pecypc] / H.B. http://www.studentlibrary.ru/book/ISBN9789850819529.html
Kyxapuuk [unp.] ; mog oom1. pex.
H.B. Kyxapuuk - MuHCK :
Benopyc. Hayka, 2016.

bruoTtexHoMOTHS B CENEKITUH
pacteHull. 'eHomuka u
TeHETHYECKas HHKEHEePUs

2 | [DnextpoHHbIi pecypc] / Hay.
pen. A.B. Kunvuesckuii, JI.B.
XotbuieBa - MuHck : benopyec.
Hayka, 2014: Pexxum pocrymna:

http://www.studentlibrary.ru/book/ISBN9789850817914.html



http://www.studentlibrary.ru/book/ISBN9789850819529.html
http://www.studentlibrary.ru/book/ISBN9789850817914.html

Msaununa I'.1. OcHOBEI
3 | MosekynspHOM Ouogoruu. M.:
PY]JIH. - 156 c.

https://www.elibrary.ru/item.asp?id=20245353

VYuncon K., Yonkep k.
[IpuHIMIBI ¥ METOIBI OMOXUMUN
4 | 1 MonekyIsIpHOH 6nonoruu. M.:
Bunowm. JlabopaTtopus 3HaHUH. -
2013. - 848 c.

https://www.elibrary.ru/item.asp?id=21556869

JlomoHUTEIbHAS

Imug P., Harnsonas
OuortexHomornss ¥ reserudeckas | https://e.lanbook.com/book/66240
HH)XXEHepU [DNeKTpoHHBIN pecypc]
5 | : copaBounoe mocobue / IlImun P.
Mocksa : N3 parenscTBO
'JTaboparopus 3uanmit', 2015. -327
c. - Pesxum pocryna:

CxsopuoBa H.H. OcHoBa
MOJIEKYJISIpHO# Oronoruu. Cro: https://www.elibrary.ru/item.asp?id=30661704
Yuusepcurer U'TMO, 2015 — 74
c

Kysznenos, B.B. MonekynspHo-
reHeTHYEeCKHEe U OMOXMMHYECKHE
METOABI B COBPEMEHHOW OHOJIOTHH
pacTeHuii [D1eKTpoHHBIN pecypc] :
7 | yue6noe mocobue / B.B. Ky3Henos, https://e.lanbook.com/book/66252
B.B. Ky3nenos, I'.A. Pomanos. /
Mocksa : U3gaTeabscTBO
'Jlaboparopus 3uanuit', 2015.- 498 c. -
Pexxum noctyna:

** yrazviearomes IBC, ¢ komopvimu 3aKIH0UEHbL OUOTUOMEKOU aKadeMuu 002080pa Ul c60000OHO
pacnpocmparsiemvie OUbGIUOMEUHbIe CUCTIEMbL

6.3 Ilepeuenv 3neKkmpoHHBIX 00PA308AMEIbHBIX PECYPCO8 *

No DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc Hoctyn B DOP (cerh NHTEpHET, JJOKATbHAS
n/n ceTh, ABTOPU30BAHHBIN/CBOOOAHBII J0CTYN
1 | MomnekynsipHast GHOJOTHS ¥ TEHETHKA https://stepik.org/course/70/syllabus
(OTKPBITHIN JOCTYTI)
2 | MonekynspHas OHOTIOTHS http://molbiol.ru
(OTKpPBITHIN AOCTYT)
3 | buomonekyna http://biomolecula.ru
(OTKPBITHIN JOCTYTI)

omobpams umeiowuecs I0Pv1 01 ceoeli ducyuniunsl, pasodpamvcs ¢ 60NPOCcoM 00Cmyna,

6.4 Cospemennuie npogheccuonanvuvle 6a3vl OAHHBIX, UHPOPMAUUOHHBLE
CHPABOYHbBIE CUCEMbL U TUYEH3UOHHOE NPOZPAMMHOe 0DecneyeHue

CoBpemenHble poeccnoHaIbHbIE 0a3bl JAHHBIX, HH(POPMAIHOHHBbIE CIIPABOYHbIE
CHCTeMbl, LH(poOBbIE  JJICKTPOHHBIE  OHOJMOTEKM M JApYyrHe  JJIeKTPOHHbIE
oOpa3oBaTte/ibHbIE PecypcChl

1. loroBop o moxakiaoYeHWH K HamuoHanbHOW SIEKTpOHHOH OuOIMOTEKe U
MpEeOCTaBIeHUH JOCTyna K oObekTaM HanuoHampHOW — AJEKTPOHHOW — OMOTHOTEKH
Nel01/H3B/0502-11 ot 26.02.2020 5 net ¢ nposjoHranuei

2. Cornmamenue o OecrutaTHOM TecToBoM joctyrne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno


https://www.elibrary.ru/item.asp?id=20245353
https://www.elibrary.ru/item.asp?id=21556869
https://e.lanbook.com/book/66240
https://www.elibrary.ru/item.asp?id=30661704
https://e.lanbook.com/book/66252
https://stepik.org/course/70/syllabus
http://molbiol.ru/
http://biomolecula.ru/

3. Cornamenue o OecruiatHOM TecToBoM joctyne kK Polpred.com. O63o0p CMU
02.03.2020 6eccpouno

4. NuadopmarmonHo-ciipaBoynas cucrema «[apant» — URL: https://www.garant.ru/
Nudopmanmonno-cnipaBounass cucrema Jlunensumonnsld jporopop Ne 261709/0OI1-2 ot
25.06.2021

5. «Koncynprant [Tmoc». — URL: http://www.consultant.ru/ ceo6oaubIi goCcTyIn

6. DnekrponHo-6ubMoreunast cucrema AgriLib http://ebs.rgunh.ru/ (cBunerenscTBO 0
rocyJIapCTBEHHOM peructparuu 6a3nl nanHbIX No2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOM UH(GOPMALIMOHHO-00pa30BaTeJIbHOM cpene,
HHPOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTepHeT»

1. Cucrema gucranimontnoro ooyuenust Moodle www.portfolio.rgunh.ru (¢cBo6oau0
pacopocTpaHsIeMoe)

2. [IpaBo wucmoabs3oBanus nporpamMm mast OBM  Mirapolis HCM B cocrase
(byHKIMOHATIBHBIX OJIOKOB M MOAYyIel: BupryanbHas KOMHaTa.

3. MHHOBallMOHHAS CHCTEMa TECTUPOBAHUS — MPOrPaMMHOE OOecrieueHne Ha

mwiatdopme 1C (dorosop Ne K/06/03 ot 13.06.2017). Beccpounsiid.

4. OOpa3oBaTenbHbIil UHTEpHET — MopTal Poccuiickoro rocyaapcTBEHHOTO arpapHoro
3a09YHOT0 YHHBEPCHTETA (CBUICTEIHCTBO O PETHCTPAIMU CPEICTBA MACCOBBIX MH(POpMAHU DI
Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHoe  CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrieyeHue

1. OpenOffice —  cBoOoxmHbIi  HakeT  OPHMCHBIX  MPHIOKEHHH  (CBOOOIHO
pacrpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (cBO60IHO pacIpoCTpaHIEMOE)

3. DnekrpoHHO-OMOIMoTeuHas cuctema Agrilib http://ebs.rgunh.ru/ (cBunmerenscTBo 0
rocyapcTBeHHOU peructpanuu 6a3sl gaHHbix Ne 2014620472 ot 21.03.2014) coOGcTBEHHOCTH
YHHBEPCUTETA.

4. Odpunmanshas crpanuina I'bOY BO «Poccuiickuii rocy1apcTBEHHbI YHUBEPCUTET

HapoJHOro xo3siictBa umenn B.M. Bepnaackoro» https://vk.com/rgunh (cBOOOIHO
pacmpocTpaHsiemMoe)
S. AntuBupycHoe mporpamMHoe obecrieuenne Dr. WEB Desktop Security Suite

(Cy6nunensnonnsiit foropop Ne 13740 Ha nmepeady HEUCKIIIOUUTENbHBIX MIPAaB Ha MPOrpaMMBbl
st OBM ot 01.07.2021).

6.5 Ilepeyennb yueOHBIX ayIUTOPHIi, 000PYT10BAHMS U TEXHHYECKHX CPEICTB

o0ydeHusi**
HaumenoBanue
IIpennasnauenue Kopmvea Ilepeuensn
noMeuieHus prLyca, o0opynoBanus (B T.4. BUPTyaJIbHble aHAJIOTH) U
Ne nomenienus
(aynuTopum) TeXHUYEeCKHUX CPeACTB 00yueHus™
(aynuropumn)
s 3ansimutl Y4eOHo- Crieninanu3upoBaHHas Me0elb, Habop
JIeKYUOHHO20 munda aIMUHUCTPATUBHBIA | JEMOHCTPALIMOHHOIO o0opyoBaHwMsL. [IpoexTop
kopiryc Ne 329 myneTumMenna Aser p 72711IK, DkpaH cTanmoHapHBIA
DRAPER BARONET HW 10/120
Lna VYuebHo- UuraneHsiil 3an. IlepconanpHble KoMIbroTeps! 11 mT.
CAMOCmMOAMeNbHOU aMUHHUCTPATUBHBIM | BeIXom B  WHTEpHET, JAOCTYH B  JJIEKTPOHHYIO
pabomul KOpITYC. nH(pOPMAITMOHHO-00pa30BaATEIHHYIO cpeny
YHUBEpCUTETA



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

VYuebHo-
J1abopaTOPHBII
kopmyc. Ka6. 320.

Crienanu3upoBaHHas MeOeb,
KommbioTepsl 11 mT. BeIXxom B WHTEpHET, JOCTYN B

MH(OPMALMOHHO-00Pa30BaTEIBHYIO

TMCPCOHAIILHBIC

ANIEKTPOHHYIO
cpely yHUBEpCUTETa

VYuebHo-
aJIMAHUCTPATUBHBIN
KOpITyC.

Kab. 105. YueOnas
ayJUTOPUS JUIS
Y4eOHBIX 3aHITHI
oOyJaronmxcs u3
Yriciia HHBATUIOB U
nun ¢ OB3.

Crienman3upoBaHHas MeOelTh, Habop TeMOHCTPAIIOHHOTO
000pynoBaHHs. ABTOMAaTH3MPOBaHHOE pabodee MecCTo
JUIE  MHBAJHIOB-KOJSICOYHUKOB C  KOPPEKIIMOHHOW
TEXHUKOW ¥ WHAYKOHOHHOW cuctemonr nCuc 290;
pabouee MECTO JUTST

He3pSINX

ABTOMAaTHU3UPOBAHHOE
CIA00BUIAIINX M MOJb30BaTEICH  CO
cranoHapHeiM BuaeoyBenmuureneM iaCuc 29 ON,;
pabouee MECTO TUTSI

HE3PSTINX

ABTOMAaTHU3UPOBAHHOE
ClIa0OBUAALINX U NOJIb30BaTeNIell ¢
nopTaTuBHBIM BHAeoyBennuntenem OnCuc 207 CF,
pabouee

HE3PAUNX

ABTOMaTI/I3I/IpOBaHHOC MCCTO JUIS

CNa0OBUAANIMX U MOJIb30BaTeNiel ¢
gutaomed MamuHod I1Cuc 207 CN; AnmapaTHbId
KOMILIEKC ¢ (DYHKIMEH BUACOYBEITUUCHHUS M YTCHUS JUTS
CTa0OBUIANIMX U HE3PAYMX Mojib3oBaTenedt DnCuc 207

OsS.
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DEJEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIET'O OBPA3OBAHUSA
MUHUCTEPCTBA CEJIbBCKOI'O XO341MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCHUMUCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOJTHOI'O XO3SMCTBA
NMEHMU B.A. BEPHA ICKOI'O»

(YuuBepcuter BepHajackoro)

@oH/ O1IEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIero KOHTPOJIS U IPOMEKYTOYHOM
arrecTalMu 00y4aromMXcs Mo JucuMIuInHe KyibTypa TkaHeil U KJIeTOK pacTeHuii

Hampasnenue nonroroBku  19.04.01 buotexHoorust

Hamnpasnennocts (mpoduiib) nporpammsl buorexHosorusi u 0ModIKCcnepTU3a
NPOAYKIIUH

Kanudukamnus maructp

®opma 00ydyeHUsT OYHaAA

Banammxa 2024
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1.0nucanue nokasaresjiel 1 KpUTepueB OLEHUBAHNS TJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUs 10 y4eOHOM TUCIMIIUHE

KoMmnerenmmii HNuauxkarop HaumenoBanue
cpopMHPOBAHHOCTH YpoBeHb 0cBOeHU™ Ilanupyemblie pe3yabTaTbl 00y4eHUs OLIEHOYHOI'0
KOMIIeTeHIii cpeacTsa
IIK-1 - Ciocoben - 3umare (3):  TEXHUKY - 3HaTh: TEXHUKY BBEJCHHA B KynbTypy u | KOUIOKBUYM,
PYKOBOIUTH BBCICHHUSA B KYyJIbTypy H METOMBI BBIPAIIMBAaHUS iN Vitr0 HM301MPOBAaHHEBIX cobece1oBaHme
TEXHOJIOTHICCKUMH METOABI  BBIpAIMBAHHUS  IN KJICTOK U TKaHEH pacTeHHIA;

mnmpoucccaMu B paMKax

vitro H30JIMPOBAHHBIX KJICTOK

9 - IUTOJOTHUYECKHE, TeHETUYECKHE "
TIpHHATON B ¥ TKaHCH PaCTCHHH; (U3N0I0Tr0-0MOXUMHUYECKUE 0COOCHHOCTH
OpraHm3alut - LUTOJIOTHYECKHE, MOIYJIALUN JUIUTEIIBHO KYJIbTUBUPYEMBIX
TeXHoIoTHH TeHETHYECKHe M (PU3HOIJIOTO- PACTHTENBHBIX KJIETOK U TKaHEH;

TpOM3BOJCTBA OMOXMMHYECKUE -
OHOTEXHOJIOTMYECKOM OCO6CHHOCTH - HHHHI\;I TMEPCIICKTHUBLI HCITIOJIb30BaHUs KIJIICTOYHbIX
MOy KIHH LTS Y, KyJIBTYp JUIS TONYYCHUS SKOHOMHYECKU BaXKHBIX
[HIEBO MIATEIBPHO KYJIbTUBUPYCEMBbIX OMOJOrHYECKU aKTUBHBIX BEILECTB;
IPOMBIIIEHHOCTH giz;l;’;fﬂbHHX KICTOK " - CYTb TEXHOJIOTHH . MUKPOKJIOHaJIbHOT'O
’ Pa3MHOXKEHUS pacTeHuit u HOTyYEeHUS
- TNIEPCIICKTHBbI 037I0POBJIEHHOT'0 TI0CaI0YHOTO MaTepHana;
MCTIOMB3OBAHITA  IUTCTOMHBIX - TEXHOJIOTHMH JUIsi OOJIETYeHHs M YCKOPEHUS
KYJARTYp A HOJTYHCHHA IToporoeerii CEJICKIIMOHHOI'0 TPOIecca, a TaKKe CIOCOOBI
JKOHOMHHECKH BKHBIX | (y10BI€TBOPUTENBHO) | repeTnuecKoil TpaHCPOpMaIH PaCTCHUH;
6HOHOFH?GCKH AKTHBHBIX MECTO W POJIb KYJIBTYphl KJIETOK W TKaHEH B
BOIIECTE; 5 COXPaHEHNH TeHO(OH/IA BBICIINXPACTEHHI
A rexHonorH - yMeTb: OCYIIECTBIIATh acenTH4ecKue
MHKPOIJIOHATILHOTO . OpOLENypsl 10 TOJXYYSHHUI0 W TAaCCHPOBAHUIO
PasMHOMKCHUA ~ PaCTCHAM 1 KaJUIYyCHBIX U CYCIIEH3UOHHBIX KYJIBTYD;
HOJIYYeHUS] 03JI0OPOBJIEHHOTO .
ITOCATOUHOTO MATEPHAA; - TpOM3BOOWTH  y4eT TOKazaTeled  pocra
KJIICTOYHBIX KYJbTYD, OIICHKY ux KHN3-
- TexHojormm ot HECIIOCOOHOCTH 17§ MOP(OTOTHIECKUX
oOneryeHuss W YCKOPEHHS XBPAKTEPUCTHK,;
CEJIEKIIMOHHOTO TIpoliecca, a
TAKKe CIIOCOGEI - omnpenessTh HaNpaBJeHUE E/IOp(boreHesa B
FeHETHYECKO KyJIbTYype KIETOK W TKaHed Ha OCHOBE
TpaHChOpPMAIIMH PACTEHHU; BApbUPOBAHMA  COOTHOLICHMA — aYKCHHOB M
MECTO H POJIb KyIbTYpHI [MUTOKMHWHOB B TIUTATEILHOM Cpe/ie;
MPUMEHSTh 3HAHUSI 00 0COOEHHOCTSX
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TKaHen B
reHodoHma

KIETOK |
COXpaHEHUHU
BBICILIUXPACTEHUN

KYJIbTUBUPYEMBIX PaCTUTEIBHBIX KIETOK TIPH
OCYILIECTBIICHUH OMOTEXHOJOTHUYECKHX TPOILIECCOB
Ha UX OCHOBE

BJAJETh: - BIaJeTh HaBBIKAMH, HEOOXOIUMBIMHU
B MPAKTHYECKOM pabote COBPEMEHHOT0
CHelHaINCcTa — OMOTEXHOJIOra

- ¥Ymers (Y): OCYLIECTBIATH
ACCNTUYCCKUE MPOLENYPHI
1 (0] ITOJIy4YECHHIO 5
MMACCUPOBAHUIO KAJUTyCHBIX U
CYCIIEH3UOHHBIX KYJIBTYD;

- MPOU3BOIUTH yueT
roKa3zareJeu pocra
KJICTOYHBIX KYJIbTYP, OIICHKY
WX  OJKU3HECIOCOOHOCTH U
MOP(}HOJIOTUIECKIX
XapaKTePUCTHUK;

- OmpenaessATh HAIpaBICHHE
Mopdorenesa B  KYJIbType
KJIETOK M TKaHeil Ha OCHOBE
BapbUPOBAHMS COOTHOIICHHS
AyKCHHOB ¥ IIMTOKWHHUHOB B
MUTATENILHON Cpelie;
NpUMEHATh  3HaHWA 00
0COOEHHOCTSIX
KYJIbTUBHPYEMBIX
pPACTUTENBHBIX KIETOK MpH
OCYIIECTBICHUH
OMOTEXHOJIOTHYECKHUX
MIPOIECCOB HA MIX OCHOBE

IIpoaBuHyTHII
(xopo1uo)

- 3maer TBepa0: TCXHUKY BBEJICHUS B KYJIBTYpPY
M METOBI BEIPAIIMBAHUS iN Vitr0 M301MpPOBaHHBIX
KJIETOK U TKaHEW pacTeHUl;

- IUTOJOTHUYECKHE, TeHETUYECKHE "
(hU3HOIIOTO-ONOXUMIIECKHE 0COOCHHOCTH
HOHy.HS[HI/Iﬁ JJINTECIIBHO KYJIbTUBUPYCMBIX

PaCTUTECIIBHBIX KIIETOK U TKaHCﬁ;

- TMEepCHEKTHBBl  HUCIOJIb30BAaHMSI  KJIETOYHBIX
KyJbTYp JUIsl TOJY4YEHHS] SKOHOMHUYECKHU BayKHBIX
OMOJIOTMYECKN aKTUBHBIX BEIIIECTB;

- CYTb TEXHOJIOTHI MHKPOKJIOHAJIbHOT'O
Pa3MHOXCHUSL paCTeHI/Ifl nu MOJIy4YCHUA
O03J0POBJICHHOT'O ITOCAA0YHOI'0 MaTepuaia,

- TEXHOJIOTMH il OOJIErdeHus M YCKOPEHUs
CEJIEKIMOHHOTO TIpolLiecca, a TakXKe CHOCOOBI
TeHETHUYECKON TpaHchopMaIiy pacTeHUI;
MECTO M POJb KyJIbTYypbl KIETOK W TKaHEHd B
COXpaHEeHUH TeHO(OHIA BBICIIMXPACTCHUI

- ¥YmMmeer YBEPECHHO: OCYLICCTBJIATH
ACCIITUYCCKUC TMpoHeAypbl IO IOJIYUYCHUIO U

NACCHPOBAHHMIO  KAJUTyCHBIX M CYCIIEH3MOHHBIX
KYJBTYD,

- TpOM3BOIUTH y4eT T[oKasaTeled  pocra
KJIICTOYHBIX KYJbTYD, OIICHKY ux KHN3-
HECIIOCOOHOCTH u MopdomornyecKnx
XapaKTEePHUCTHK;

- OIpeAeNsTh HampaBleHHEe MopdoreHesa B
KylIbType KJIETOK W TKaHeW Ha OCHOBE

KOJUIOKBHYM,
cobeceoBaHue
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BapbUPOBAHMUS  COOTHOIICHHS  AyKCHHOB |
MUTOKUHWHOB B IIUTATEIHLHOM cpe/ie;

MIPUMEHSATH 3HAHUS 00 0COOEHHOCTSIX
KYJIbTUBUPYEMBIX PaCTUTCIBHBIX KIETOK TIPH
OCYIIECTBIICHIH OMOTEXHOJIOTHYECKUX MPOIIECCOB
Ha MX OCHOBE

Bnangeer yBepeHHO: - BiaueTh HaBBIKAMU,
HEOOXOJMMBIMU B MpPaKTHYECKOW  pabote
COBPEMEHHOT0 CIeluaarcTa — OHOTEXHOJIOora

Baaners (B): - Bianeth
HaBBbIKaMH, H€O6XOILI/IMI)IMI/I
B MpaKkTHYECKOH  pabote
COBPEMEHHOTO CIIeIHAaINCTa
— OMoTeXHOJIOTa

Bricokmii
(oTJM4HO)

= Hmeer cq)ole/IpOBaBmeecn CUCTEMATHYICCKHE
3HAHMA: TEXHUKY BBEICHHS B KYJIBTYPY U METOIbI
BBIpAIIMBaHUsA iN Vitr0 W30JIMPOBAHHBIX KJIETOK U
TKaHEeH pacTeHUl;

- IHUTOJOTHUYECKHE, TeHETUYECKHE "
(hU3HOIIOTO-OMOXUMHIIECKHE 0COOCHHOCTH
HOHy.HS[HI/Iﬁ JJINTEIIBHO KYJIbTUBUPYCMbBIX

PacCTUTEJIbHBIX KIICTOK U TKaHeﬁ;

- TMEepCHEKTHBBl  HUCIOJIb30BAHMSI  KJIETOYHBIX
KyJbTYp JUISl TOJYy4YEHHS] SKOHOMHUYECKHU Ba’KHBIX
OHMOJIOTHMUYECKH aKTUBHBIX BEIIECTB;

- CYTb TEXHOJIOTHI MHKPOKJIOHAJIbHOT'O
Pa3MHOXCHUSL paCTeHHfI nu MOJIy4YCHUA
O03J0POBJICHHOT'O IMOCAA0YHOI'0 MaTepuaia,

- TEXHOJOTHMHM il OOJIerdeHus] M YCKOPEHUs
CEJIEKIMOHHOTO TIpolLiecca, a TakXKe CHOCOOBI
TeHETHUYECKON TpaHchopMaIuu pacTeHUi;

- MECTO W POJb KyJbTYphl KJIETOK U TKaHEH B
coxpaHeHnU TeHo(OH/Ia BICIINX pacTeHnid Umeer
copmupoBaBuIeecss  cCHCTeMATHYecKoe yMeHHe:
OCYILIECTBIIATh ACENTHUYECKUE MPOLEAYphl IO
MOJIy4YCHUI0 U IIACCUPOBAHUIO  KAJUIyCHBIX U
CYCIIEH3UOHHBIX KYJIbTYD;

- TpPOM3BOIUTH YYeT IIOKa3aTesled  pocra
KIECTOYHBIX  KYJIbTYp, OLEHKYy  HMX  JKH3-

KOJUTOKBHYM,
cobecetoBaHNe
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Ha UX OCHOBE
IToxazan

HaBbIKAMH,
pabote
OnoTexHoJIora

CHCTEMATHYECKoe
HEOOXOIUMBIMU B
COBPEMEHHOTO

HECHOCOOHOCTH u MOP(OTOrHIECKUX
XapaKTePUCTUK;

- ompeaeiATh HampaBleHHWE MopgoreHesa B
KyJIbTYype KIETOK W TKaHel Ha OCHOBE
BapbUPOBaHMUA  COOTHOIICHHS  ayKCHHOB U
LIUTOKWMHHUHOB B TUTaTEIBLHON CpEJIE;

MPUMEHSTh 3HAHUA 00 0COOEHHOCTSIX

KYJIbTUBUPYEMBIX PACTUTEIIBHBIX KJI€ TOK IIpU
OCyHICCTBJICHUUN OHMOTEXHOJOTHUYECKUX IIpO1ECCOB

chopmupoBaBuIeecs
BJIaJETh
MPaKTUYECKOU

BJIQ/IeHHE: -

crienyajmcTra

* 3aUTEHO BBICTABISACTCS IIpHU YPOBHE OCBOCHUA KOMIICTCHIIMU HE HUKE ITIOPOTOBOT'O

2. Onucanue NIKaJ ONeHMBAHUSA

2.1 llkana oyenusanusn Ha ymane meKyuLe20 KOHmMpous

®opMa TeKylero OTcyTCcTBUE YCBOCHUS IToporossIii [TponBunyThIit (xopoio) | Beicokuit (0TIH4YHO)

KOHTPOJIS (HMKE TTOPOTOBOTO) (YZ1OBJIETBOPUTENBHO)

OTBeTHI Ha BOMIPOCHI B orBerax | OTBeThl oOTpaxaroT B 1enoM | Hemocratouno NojiHOEe | AKTUBHOE  ydyacTHE B

KOJUIOKBHYMa O0HapyKUBAOTCS IIOHMMAHUE H3Yy4aeMOMl TEMBI, | pAaCKPBITHE HEKOTOPBIX | 00CYXJIEHUH npobiem,
CYLIECTBEHHbIE MPOOEINbI | 3HAHWE COJIEP)KaHUS OCHOBHBIX | BOIIPOCOB TEMBI, | BBIHECEHHBIX IO TEMaTHKE
B 3HAaHUAX OCHOBHBIX | KATETOPUH W TMOHATHH, JIMLIb | JOIMYCKAKOTCS 3aHATHS,
MOJIOXKEHU y4eOHOU | 3HAKOMCTBO € JICKIIMOHHBIM | HE3HAUUTEIbHBIE CaMOCTOSITENTLHOCTD
JTUCLUUIUIMHBL,  OOJbINAsi | MATEPHAJIOM U PEKOMEHJIOBAHHOM | HETOYHOCTH B | aHaIM3a U CYXJICHHUH,
4acTh  MaTepuajga  HE | OCHOBHOM JINTEpATypoOil (bopMyTUPOBKE KaTETOpHii | CBOOOTIHOE BJIAJICHUE
YCBOEHA, HMEET MECTO U TIOHATHHM, MEHbIUAs | MATEPUAIOM, TOJHBIE U
MTaCCUBHOCTD Ha aKTUBHOCTb Ha | apryMEHTHPOBAHHbIE
cEMHHapax CEMUHAapax, HENOJIHOE | OTBETBI  HAa  BOIIPOCHI,
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3HaHHC peKOMeHHOBaHHOﬁ

ydyactTue B  OUCKYCCHAX,

00s13aTeNIbHON u | TBEpIOE 3HaHUE

JIOTIOJTHUTEITbHOM JICKIIMOHHOTO ~ MaTepuala,

JTUTEPaTyphl o0s13aTeTbHOU u
PEKOMEHI0BaHHOM
JIOTIOJTHUTEIIbHOU
JUTEPATyPHI

2.2 lllkana oyenueanus Ha Imane NPOME}CYMoOUHOU ammecmayuu (3auem)

®opma
IIPOMEKYTOUHON
aTTecTaluu

OTcyTCTBHE YCBOCHUS
(HPDKE TIOPOTOBOTO)

[oporoB.siii (YIOBIETBOPUTEIBHO)

[IponBuHyTHIN (XOpOILIO)

Bricokwii (oTianyHO)

BrimonaeHne UTOroBeIX
TecToB (He MeHee 15
BOIIPOCOB HAa BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ooitee
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3. TunoBble KOHTPOJIbHbIE 32IaHNS WM HHbIE MATEPHAJIbI, HE00X0AUMbIE /ISl OLleHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEeHIIUI B IIpoIecce OCBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

®OH/JI OHEHOYHbBIX CPEACTB JJIsA TEKYIIEI'O KOHTPOJIA

KomiuiekT BonpocoB Ko/UIOKBHYMa N0 gucuuiinHe KyJbTypa TkaHel U KJIETOK pacTeHu As
TeKylero KOHTPOoJIs.

1. KakoBbl INIaBHBIE HANpaBJICHUs] UCIOJNB30BaHHS KYJIbTYphl U30JMPOBAHHBIX KJIETOK M TKaHEH
pacTeHuid B OMOTEXHOJIOTHH.

2. Ha3oBuTe OCHOBHBIE KOMIIOHEHTHl OCHOBHBIX IIMTAaTEIbHBIX CpEH, HCIOIb3YyEeMBIX JUIS
KaJUTyCOTeHEe3a, Pa3IMYHbIX THIIOB MOP(OreHe3a  KIIOHAIBHOIO0 MUKPOPa3MHOXKEHUSL.

3. Bolgenute OCHOBHBIE ATAIbl B UCTOPUH PAa3BUTHUSI METOBI KYJIbTYPhl H30JIMPOBAHHBIX OPTAaHOB,
TKaHEW U KJIIETOK PACTEHHUI.

4. Yro Takoe KaJulyCHas TKaHb. Kak MOJy4UTh KaJUIyCHYIO TKaHb W KaKOBbI BO3MOXKHOCTU €€
HUCIIOJIb30BaHUA B 6I/IOTCXHOJIOI‘I/II/I.

5. Urto takoe neaudQepeHIMpOBKa KJIETOK U MOYEMY OHa SIBJISCTCS 00SA3aTeNBbHBIM YCIOBHEM
nepexosa CIelUaTu3upOBAHHON KJIETKH K ACTICHUIO U KaJulycooOpazoBaHHIO. Kakue rOpMOHBI SIBIISIOTCS
WHAYKTOpaMu aeaudepeHIuariim.

6. Tlouemy KalUTyCHYI0 TKaHb HEOOXOIUMO IaCCHPOBaTh HAa CBEXHE IHUTATEIbHBIC CPEJbL.
Ha3zoBure ¢a3sl pocTOBOT0 LUK KATyCHBIX KIETOK.

7. UTo mpeacTaBisioT co00il OITyXoJieBble U MPHUBBIKIINE TKaHN. KakoBO MX CXOJICTBO M Pa3iIndue
C KaJUIYCHBIMU TKaHAMMH.

8. KakoBbl MpHYMHBI TEHETUYECKOW HEOJHOPOJHOCTH KAJUTYCHBIX KIeTOK. Kak MoHO ee
UCIIOJIB30BaTh B OMOTEXHOJIOTHH.

9. Kak nosy4aroT U UCTIONIB3YIOT KYJIbTYpY KIE€TOYHBIX CYCIIEH3HIM.

10. Yto Takoe KIOHATHLHOE MUKPOPA3MHOKCHHIE PACTCHUI.

11. HazoBHUTE OCHOBHBIE 3TANbl KIIOHATBHOIO MUKPOPA3MHOKEHUS pACTCHUI.

12. Pacckaxute O pa3sMHOKEHHHM PACTEHUIl METONOM AKTHUBALMK Pa3BUTHUSA CYIIECTBYIOIIMX
MEPHUCTEM.

13. Pacckaxure 0 pa3MHOXKEHHUH PACTEHHH METOIOM WHAYKIMHM BO3HHUKHOBEHUS aJBEHTHBHBIX
100EroB HEMOCPEICTBEHHO Ha SKCILIAHTE.

14. KakoBa poJib TOPMOHOB B KJIOHAJTbHOM MHUKPOPa3MHOKECHHUH PACTCHHI.

15. Tepeuncnute myTH 03JOPOBJICHUS MMOCAJOYHOTO MaTepHala OT BUPYCOB.

16. HazoBure ycinoBus, 00eCTieunBaIONIie MUKPOPA3MHOKEHUE PACTCHHN.

17. Kak reHOTHI M BO3PACT MEPBUYHOTO AKCIUIAHTA BIUSIOT HA KIOHAJIBLHOE MUKPOPa3MHOKEHHE
pacTeHui.

18. Kakue ¢usnueckue pakTopbl BIUSIOT Ha KIOHAJIbHOE MUKPOPA3MHOXKEHNE PACTEHHH.

19. HazoBuTe MeTOb ONTUMHU3ALMH YCIOBUM KIIOHAIEHOTO MUKPOPa3MHOXKEHUS PACTEHHH.

20. IIperMy1iiecTB MONY4YeHUS BTOPHUYHBIX METAOOIUTOB C MOMOIIBIO KYJIbTYPhI KIETOK.

21. Yro Takoe comaruueckasi ruopuauzanusi. KakoBbl 0COOEHHOCTH MOTyUEHUS U
KYJIbTUBUPOBAHUS U30JIMPOBAHHBIX IIPOTOIIACTOB.

22. YTo Takoe TOTUINOTEHTHOCTh KAJUIYCHBIX KJIETOK M KaKOBa 4acTOTa €€ pean3allly.

23. Ha3oBuTe OCHOBHBIE THITBI MOP(OTeHe3a B KYIbTYpe KYJUTYCHBIX TKaHEH.

24. Kak MOXHO MHIYIIUPOBATH PA3JIUYHBIE TUITHI OPTaHOT€HE3A B KYJIBTYPE KAJLUTYCHBIX
TKaHEH.

25. YTo BaM U3BECTHOO TCHETHUYECKUX M SITUTCHETHIECKIX OCHOBaxX MopdoreHesa. Urto
MPEJICTABIISIIOT CO00M Oenku-mMapkepsl MopdoreHesa.

26. ®aKTOPHI,BIUSIONINE HA BBIXOJ] BTOPHYHBIX META0OIHTOB.

27. IMMOOMIM30BaHHBIE KIETKH 7Sl TOTYYSHUSIBTOPUYHBIX METa0OIUTOB.

28. Tlony4yeHHe HOBBIX BTOPHUYHBIX METAOOIMTOB C IIOMOIIBIO KYJIBTYPHI KJICTOK.

29. Perynsmus cuHTe3a BTOPUYHBIX META0OIUTOB B KYJIbType KJIETOK U TKAHEH pacTeHui
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30. MeTozp!l coxpaHeHus: TeHO(POHAa PACTCHUH.

31. MeTo1bl KpHOCOXPAHEHHUS, OCHOBHBIE TPUHIIUIIBI.

32. CoxpaHeHHe KALTYCHBIX KYJIbTYD

33. CoxpaHeHHe CyCIIeH3HOHBIX KYIBTYD.

34. CoxpaHneHue SMOPHOHOB ¥ SMOPHOUIOB.

35. CoxpaHeHHE MBLIBIIBL.

36. Pacckaxkxure 00 OCHOBHBIX 3Talax cCOMaTHYecKoro aMOpuoreHe3a. KakoBbl mpruuuHbI
€ro BO3HUKHOBEHUS, KAKHE YCIOBUS TPEOYIOTCS [UIs €T0 AaTbHEHIIET0 Pa3BUTHSL.

KOMIUJIEKT TECTOB 1715 npoMeKyTOYHOI aTTecTalllM (3a4eT)
10 JUCHMILIHHE

Bo BTOPOM CEMECTPE MPOBOJUTCA 3a4CT.

IIpumepHbie BONpoCHI IS C1a44 3a4eTa

Buier 1

1. Perymsamust Mopdorenesa in vitro: auddepeHnuanus KIeTox

2. Co3nanune HOBBIX (DOPM PaCTEHHIA C TOMOIIBIO SMOPUOKYIBTYPHI

Bujer 2

1. I'myOuHHOE KyIHTUBHPOBAHHUE KIIETOK B )KUIKOU MUTATEILHOU Cperie.

2. Perymsius Mmopdoreresa in Vitro: MeXKIETOUHbIC B3aMMOICHCTBUS U MOJIIPHOCTh

Buaer 3

1. OO6uue npuHIMIBL U TPAKTUYECKOE MPUMEHEHNE COMAaTUYECKON THOPUAM3AIIHH.

2. Mopdonornyeckre XapaKTePUCTUKU KAJUTYCHBIX KYJIbYD.

Bujer 4

1. PoJsib rTOpMOHOB B MHAYKIIMU KaJuTycoreHe3a u Mopgoresnesa. ['opMoHanbHas peryssiius
MopdoreHesa.

2. Beinenenue v KyJIbTHBHPOBAHUE IPOTOILIACTOB.

Bujer 5

1. OcHoBHbBIE IPUHLIUIIBI U OCOOEHHOCTH OpraHOreHe3a

2. llenu 1 MeTOJbl CO3JIaHMSI MCKYCCTBEHHBIX acCOIMALMI KJIETOK BBICIIMX PACTEHHH M
MHUKPOOPTaHU3MOB

Bujer 6

1. ®usnonornveckre v reHeTHIECKNE XapaKTePUCTUKH KAJLTYCHBIX KYJIbTYP

2. BBezieHHe MHUKpPOOPTaHM3MOB B MOMYJALUU KYJIbTUBHPYEMBIX KIETOK PACTCHHM.

Buaer 7

1. Koppensiuuu Mexy MOp(oIoro-rucToJIOTHYeCKUMU XapaKTepPUCTHUKAMH KaJUTYCHBIX
KYJBTYPTPEUUXH U X CIIOCOOHOCTHIO K MOP(OTeHe3y

2. I'eneTnueckasi MH)XEHEPHUS: 337a4, OCHOBHBIE ITAllbI, IPAKTUYECKOE UCIIOIb30BaHHE

Buner 8

1. DmOpHrouaoreHes v He3aBepIICHHbIN SMOPHOHIOTEHE3 B KAJUTyCaX TPEUNXH.

2. llmanoOakTepun B SKCIEPUMEHTAX 10 CO3/IaHUI0 UCKYCCTBEHHBIX aCCOLMAIMHA KIIETOK
BBICHIMXPACTEHUH U MUKPOOPTaHU3MOB

Buaer 9

1. CnusHue npoTOIIacToB

2. lenuddepeHnmanus 1 KaJUTyCOreHe3 KaKk OCHOBA CO3JJaHHS TIePECcaOYHBIX KIETOUHBIX
KYJIBTYD.

Bujer 10

1. Mero/b! aHaIM3a T€HETUYECKON MPUPOIbI THOPUIHBIX (HOPM pacTeHHUH.

2. YcnoBws, crioco0cTByoMIHe MOpdoreHe3y in Vitro.

Bujer 11
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1. Meronpl cenekuMM TUOPUIHBIX KIETOK B IApaceKCyadbHOW T'MOpUIU3AIMHU:
reHeTudeckas MOMOXUMHUYEeCcKasi KOMIUIEMEHTALUS.

2. Oco0eHHOCTH COMATUYECKOTO IMOPUOUIOTEHE3a

bujer 12

1. Mero/bI mepeHoca 4yKepOAHOT0 TeHETHYECKOT0 MaTepraa: IpsMble U HETIPSIMbIe

2. I'uctoreHes B KyJbType KJI€TOK U TKaHEH

Buaer 13

1. OcobeHHOCTH pereHepupyIOIIUX U HEPEreHEPUPYIOLIUX KaTyCHBIX KYJIbTYp

2. BBeneHrne MUKpPOOPTaHU3MOB B IPOTOILIACTHI

Bbuuer 14

1. PexoHCTpyKIMs U HIepecaika MUTOIUIa3MOHa. [lepeHoC KIeTOYHBIX OpraHe.

2. DKcHepuMeHTalbHBIA MOpdoreHes, TUIbl MopdoreHesa in Vitro.

Buaer 15

1. Cenexuuss  rUOpUAHBIX  KJIETOK:  MEXaHWYecKas  M30JIALUs,  MHAKTHBALUA
OMOXMMHUYECKUMU SIaMU U U3Ty4YeHUEeM, (pru3nyeckoe o0orameHue.

2. OcHOBHbIE TPEOOBaHMS K CO3/1aHUIO BEKTOPOB B TEHETHUUECKUI HHKEHEPUU.

Buaer 16

1. MeTo/1bl KJIOHAIBHOTO MUKPOPa3MHOXKEHUS pacTeHUN

2. Knerounasi cenekiysi B CO3JaHUM DPACTCHHUH, YCTOWYMBBIX K aMHUHOKHCIOTAM M HUX
aHajoram

buaer 17

1. ®dakropsl, BIUAIOLIME HA BBIXO BTOPUYHBIX META0OIUTOB B KYJIBTYpE KJIETOK.

2. Knerounasi cenexkmusi B CO3AAHUU ayKCOTPO(MHBIX M TEMIEpPaTypOUyBCTBHTEIBHBIX
MYTaHTOB.

Buaer 18

1. Ilpenmy1iecTBa U OrpaHUYEHUS KIOHATIBHOTO MUKPOPAa3MHOXKEHUS PaCTeHUH.

2. Krnerounas ceieKius B CO3/IaHUM PAaCTEHU, yCTOMYMBBIX K 3aCOJICHUIO.

Bujer 19

1. Metozsl in Vitro asst coxpaHeHHUs M UCTIOIb30BaHKsI MUPOBOTO FeHO(OH 1a pacTeHUH.

2. IlpeumymiecTBa, BO3MOXHOCTH M S5KOHOMUYECKHE aCHEKThl METOJa KyJIbTYphl TKaHEl B
MIPOM3BOJICTBE BTOPUYHBIX METAOOIUTOB.

Buaer 20

1. Ilpupona m MeXaHU3MbI BOSHUKHOBEHHS COMAKJIOHAIbHOW W3MEHYHNBOCTH.

2. Peaxiuu 6noTpancopmany ¢ ydacTHEM KyJIbTYphl KJIETOK PAaCTCHUH.

Buaer 21

1. Co3nanue pacTeHui ¢ TOMOLIBIO AaHAPOTeHE3a U TMHOTEHE3a.

2. ®akTopsl, BIUSIOMKE Ha YPPEKTHBHOCTH KIIOHATHHOTO MUKPOPA3MHOKECHHSI.

Buaner 22

1. Vcnonp30BaHWe  MMMOOWJIM30BAaHHBIX  KJIETOK  JUIS  TIOJYYEHUS  BTOPHUYHBIX
METa0O0JIUTOB, UX MIPEUMYIIECTBA.

2. Pa3zHooOpa3ue cOMaKJIOHATIBHBIX BAPHAHTOB U MX MPAKTHYECKOE UCTIOIH30BaHHE.

Buaer 23

1. KnoHampHOE MUKPOPa3MHOKEHHE IEHHBIX JPEBECHBIX MOPO/T..

2. KnerouHas cenekius, OCHOBHbIE METO/Ibl M IPEUMYILECTBA.

Bujer 24

1. BuorexHonorus - Hayka XX| Beka: COCTOSIHUE U EPCIEKTUBBI.

2. Knerounas celeKius B CO3/IaHUM PACTEHHH, yCTOWYMBBIX K MTATOTCHAM.

Buaer 25

1. KierouHast cenekuus B CO3IaHUH PACTEHHA, YCTOMYMBBIX K COJISIM TSDKEIIBIX METaJIOB.

2. buoTexHoIorn4eckue acreKThl pacTeHUEeBO/ICTBA.

Bujer 26

1. Vcnonb30BaHNe UCKYCCTBEHHOTO M CIIOHTAHHOTO MyTareHes3a B KJIETOYHOH CENeKIHH.
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CBCTa.

2. Metonbl XpaHEHHs KyJIbTYphl KJIETOK, TKAaHEH 1 OpraHoOB.

Bbuaer 27

1. KnerouHast cenekuus B CO3IaHUM aHTHOMOTUK- M TepOULINIYCTONYNBBIX MyTaHTOB.

2. buorexHonornyeckre METO bl MOJIydYeHus: (PUTOrOPMOHOB U (PUTOPETYIISTOPOB.

Bujer 28

1. buorexHoNOrHYeCKHEe aClIEKThl OOPHOBI ¢ BO3OYAUTEISIMU OOJIE3HEH pacTEHUH.

2. buosHeprus: (OTONMPOU3BOACTBO BOAOPOJAA U MPEBPAIICHUE HHEPTUU COIHEUHOTO

Bbuier 29
1. BHOTEeXHOIOTHYECKHE acIIeKThl OOPHOBI C BPEAHBIMH HACCKOMBIMH.
2. TlepcrieKTHBBI ~ pa3BUTHS HCCIACIOBAHMA W NPUMEHCHHUS (DUTOPETYJIATOPOB B

OHMOTEXHOJIOTHH U pacTCHHUEBOACTBE.

Buaer 30
1. BHOTEXHOIOTHYECKUE aCIIEKThI OOPHOBI C COPHOI PACTUTEILHOCTHIO.
2. KynabTypa MHKPOBOJIOpOC/CH B CBSI3U ¢ OOCCICUCHHEM TOJHOIICHHOTO IUTAHUS

CENbCKOXO03SHCTBEHHBIX JKUBOTHBIX.

20



