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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-4 CriocoGeH BBIOMpATh M HCIIONIH30BaTh COBPEMEHHBIE MHCTPYMEHTAIBHBIE METOJbI U TEXHOJIOTHH,
OCBalBaTh HOBbIE METO/bI U TEXHUKY UCCIIEIOBAaHUM ISl pelIeHNs KOHKPETHBIX 3aa4d MpodeccuoHanbHON
NesITeIbBHOCTH

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
cpepe: 01 OOpazoBanne u Hayka (B cdepax: peanusauu 00pa30BATEIBHBIX  IPOTPaMM
poeCCHOHAIILHOTO 00pa30BaHMs, BBICIIETO OOpa30BaHMA U JOMOJHHUTEIBHBIX MPO(ECCHOHATBHBIX
IIPOrpaMM; Hay4YHbIX UCCIIETOBaHUI)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrximn / Tpynoesie win HeobxoaMMOi 1t MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-4 Cnocoben Hcnone3yer coBpeMeHHbBIE HHCTPYMEHTAIBHBIE METOJBI U
BBIOMpATh U UCIIONIB30BaTh  |TEXHOJOTHH KYJIBTYpPhI KIIETOK H TKaHEH
COBpEMEHHbBIE

WHCTPYMEHTAIILHBIC METOJIBI
¥ TEXHOJIOTUH, OCBaUBaTh
HOBBIC METOJIBI U TEXHUKY
HCCJIETOBAHUH IS
pEIIeHUsT KOHKPETHBIX 3a/1ad
poecCroHATLHOM
JIEATENILHOCTHU

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-4 CriocobeH BbIOMpPATh M UCIIOIB30BAaTh COBPEMEHHBIC HHCTPYMEHTAIBHBIC METO/IbI
U TEXHOJOIMHM, OCBauBaTb HOBBIE METOIbl U TEXHUKY HCCIEIOBAHMM U1 pPELICHUS
KOHKPETHBIX 3334 MPO(pECCHOHAIBHON AeITEIbHOCTH

Ne HaumeHnoBanue ®dopma
n/m JUCLUIUINH, o0yueH
OIIpEESIOIINX ust
MEXIUCHUIUINHAPHBIE | OyHO-3
CBA3H ao4yHas
(cemect
p)
1
1| Teopernueckue u +
NPUKJIaJHBIC aCTIEKThI
COBPEMEHHOM
MHUKPOOUOTIOTHN

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsbi:

HucrunmHa «KyaeTypsl KJIETOK W TKaHEH» OTHOCHTCS K 00si3aTenbHOM yacTu ydeOHoro rurana OIl mo
HamnpayieHUI0 noArotoBku 19.04.01 - bruorexHonorus.




Jucuunnuza «KynbTypsl KJIETOK U TKaHEN» n3ydaercs B 1 cemecTpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCLMILIHMHEL: 3 3.€.
Ouno-3a04Hast: 3 3.e.

Bun yueGHOM paboThI

OuHo-3a04Hag
(Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 108
KonTaktHas pabora 26
Jlexuu (Jlekrun) 10
[Tpaktuueckue (IIpaxr. pab.) 16
CamocrositenbHas pabota (CP) 82

3auer

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
1 cemectp

1 O61mas CobecenoBaHue;
XapaKTePUCTHUKA Pedepar;
MeTOZa KyJIbTYypbl > | 4 |20 Kontponphas
W30JIMPOBAHHBIX pabora
KJIETOK U TKaHeH in
vitro.

2 MeTtonbl CobecenoBaHnue;
KyJbTUBUPOBaHUS Pecepar;
U30JIMPOBAHHBIX 4 | 4 |22 KontponbpHas
KJIETOK, TKaHE! U pabora
OpraHoB.

3 Knonansaoe CobecenoBaHnue;
MHKPOPA3MHOKCHHAE |, | 4 | 5 Pecepar;

KontponpHas
pabora

4 Cosznanue ¢ CobecenoBaHnue;
IIOMOIIBIO Pecepar;
OMOTEXHOJIOTUI KontponbsHas
OpPIraHHU3MOB C -1 4120 pabora
HOBBIMU
MOJIE3HBIMU
MpU3HAKAMHU.

Tema 1. O0mas XapakKTepucTHKA MeTOAA KYJIbTYPbI H30JMPOBAHHBIX KJETOK M TKaHe in vitro.

Jlexknus.

(OTIK-4)




OOmrast XxapakTepuCTHKa METoJa KyJIbTYphl M30JIMPOBAHHBIX KIETOK M TKaHeH in vitro. Mcropus merona
KYJBTYPBl PACTUTEIBHBIX KIETOK. JJOCTHKEHHUS U TePCIIeKTUBBI pa3BuTHs. OCOOCHHOCTH KJIETOK B IPUPOJIE
U TIpU KYJIBTUBHU-POBaHMHU in vitro. Jeauddeperunanus kak ocHOBa Kayurycorenesa. Mopdonoruyeckue,
¢duznonornueckue, ONOXU-MHUUECKHUE U TeHETHYECKHE XapaKTEPUCTUKU KaJITyCOB.

IIpakTH4Yeckoe 3aHATHE.
OO6mras xapakTepuCTHKa METO/1a KyJIbTYpPhl H30JMPOBAHHBIX KJIETOK M TKaHEH in Vitro.
IIman IMMPOBCACHHUA 3aHATHUA.
1.McTopus pa3BUTHS METOJA KYJIBTYPhl H30JIMPOBAHHBIX KJIETOK, TKAHEH U OPraHOB PACTCHUM.
2.JlocTiKeHUs M IEPCIEKTHBBI Pa3BUTHUS METOA KyJIBTYPHI in Vitro.

3.KynbTypa KJIeTOK BBICIIMX PACTEeHHI — YHUKaJIbHAas SKCIIEPUMEHTAJIBHO CO3JaHHasi Onoornyeckas
cUCTeMa — MOMyJSIus 1eAnPPepeHInPOBAHHBIX COMAaTHUYECKUX KIIETOK.

MeTtonnueckue peKOMEHIalluu: B IPOLecce 3aHATHS He00X0AUMO c(hOPMUPOBATH IOHATHUS O
XapaKTEepUCTHUKE METOAA KyJIbTYPbl H30JIMPOBAHHBIX KJIETOK U TKaHEH in vitro.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
1.0OnummTe pa3BUTHE METOAA KYJIBTYPbl H30JMPOBAHHBIX KJIETOK, TKAHEH U OpraHOB pacTEHUM
2.0numunTe JOCTUKEHUS U IEPCIIEKTUBBI Pa3BUTUS METOJA KyJIbTypHI in Vitro.
3. Kak nosy4arorcst KyJIbTypy KJIETOK BBICIIUX paCTEHUI?

Tema 2. MeToabl KyJbTUBHPOBAHNS U30JIMPOBAHHBIX KJIETOK, TKaHell n opranos. (OIIK-4)
Jlexknus.

CycnieH3uonHble KyabTypbl. OCOOCHHOCTH KyJIBTYp BBICIIMX PACTEHUH Kak MOMYJISIIHUNA COMAaTHYECKUX
kJIeToK. (OcoOEHHOCTH  KYJIbTHMBHPOBAaHHUS KAaJUIyCHBIX W CYCIEH3MOHHBIX KyJbTyp. PocToBble
XapaKTePUCTUKUA CYCIIEH3MOHHBIX KyJIbTyp. leTeporeHHOCTh KyJabTyp KaK OCHOBA YCTOHYHMBOCTH
nomyssiuy. KieTouHbli MUK B KyJAbTYpax in vitro.

IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3ansTre. MeTonbl KyJIbTUBUPOBAHMS U30JIMPOBAHHBIX KJIETOK, TKAHEW U OPTaHOB.
IIman IMPOBCACHHUA 3aHATHUA.
1. TexHuka IPUTOTOBJICHUS MUTATEIBHBIX CPE/I.
2. [IpaBuna cTepuan3anuy pacTUTENBHOIO MaTepHUaa, IOMEIIEHUS, THCTPYMEHTOB.
3. [IpaBuna paboTsl B O0OKCe.

Meroanueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOPMUPOBATH MOHATHUS O METOJAX
KYJIETUBUPOBAHUS U30JIMPOBAHHBIX KJIETOK, TKAHEH U OPraHOB PACTEHUN.

JlaboparopHoe 3aHsTHE. MEeTONBI KYITHTUBUPOBAHUS N30JIMPOBAHHBIX KIIETOK, TKAHEH M OPraHOB.
IIman IMMPOBCACHHUA 3aHATHUA.

1. TexHuka IPUTOTOBJICHUS MUTATEIBHBIX CPE/I.

2. [IpaBuna cTepuau3alnuy pacTUTENBHOIO MaTepHUaa, IOMEIIEHNS, THCTPYMEHTOB.

3. [IpaBuna paboTsl B O0OKCe.

Meroanueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOPMUPOBATH MOHATHUS O METOJAX
KyJIBTUBUPOBAHUS U30JMPOBAHHBIX KJIETOK, TKAaHEH U OPraHoB pacTeHUN. BrirmomHeHne 1abopaTtopHoit
paboThI.

JlaGoparopnoe 3ansitie. CpaBHeHHE 3()(HEKTUBHOCTH Pa3HBIX M0 TOPMOHAIBHOMY U MUHEPAJIbHOMY
COCTaBY MUTATEJIBHBIX CpeJl IPU KYJIBTHBUPOBAHUH U30JIMPOBAHHBIX TKAHEH PACTECHHIA.

IIman IMPOBCACHHUA 3aHATHUA.
1. OcBoeHMEe TPUEMOB MPOBENCHUS 1-T0 3Tana MUKPOPA3MHOKEHHUS B KYJIBTYp€E U30JIMPOBAHHBIX TKAHEH.

2. Onpenenenue yciaoBuil, HEOOXOAUMBIX JUISI TPOBEACHUS CIEIYIOIUX ITAOB MUKPOPa3MHOKEHUS
(popMupoBaHHS TPOPOCTKOB MM KAJLTyCa B KYJIBType H30JIMPOBAHHBIX 3apOIBIIIEH).

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue nurareabHbIe Cpebl UCTIONB3YIOTCS TSl KyJTBTUBUPOBAHUS H30JUPOBAHHBIX KYJIBTYP?



2. Onumure ImpaBujia CTCPUIN3aAlIUN PACTUTCIILHOTO MaTcpHraia, IOMCIHICHUA, MHCTPYMCHTOB.
3. Onumute npaBuia paboTsl B OOKCe.

Tema 3. Kinonaabnoe mukpopasmuo:kenue. (OIIK-4)

Jlekumus.
Hemuddepennmanus u auddepeHnrpoBka B KyabType in vitro. KieTtouHas WHXEHEpUs M KIETOYHAsS
CEJIeKIIHSI.
MopdoreHe3 B KaTyCHBIX TKaHSAX KaK IPOSBICHHE TOTUIIOTEHTHOCTH PACTUTEIbHOW KJIETKU. THIMBI
muddepeHn-poBKM B KynbType in Vvitro. ['mcToreHes3, BereTaTWBHBIH W QUIOpaibHBIA MOpPQOTEHE3.
Comarnueckuii sMOpuoreHes. KynbTypa W30MMpPOBaHHBIX KOpPHEH, JIMCThEB, TCHEPATUBHBIX OPTaHOB.
KynbTypa 3apossiiieit
KnonanpHoe MUKpOpa3MHOXKEHUE U O3J0POBJIEHHE IOCAJ0YHOTO MarepHuayia. TexXHOJOTHs KIOHAJIBHOTO
MUKpoO-pazMHoOXeHHs. [lomyuenue OGe3BupycHoro mnocaaodyHoro Marepuaina. CoxpaHeHue reHOPOHIA
BBICIIIUX PACTEHHUH B KOJUJIEKIUAX U KpuobOaHkax. CyIIHOCTb U TPYAHOCTH KPUOCOXPAHEHUSI.

Knerounast nmxeHepusi U KieToyHas cenekuusi. [lomydeHune ramiongHbIX pacTeHHH B KyJIbType in vitro.
Comarnueckuii smOpuorene3. ComakioHalbHasE M3MEHYMBOCTH. KileTouHass MHXKEHEpUs M KIETOYHAs
CeJIeKLusl.

IIpakTn4yeckoe 3ansATHE.
[Tpaktuueckoe 3anarue. lenuddepeHupoBka B KyasType in Vitro.
[Tan mpoBeaeHNs 3aHATHSL.
1.0co0eHHOCTH KIIETOK B IIPUPOJIE U MTPU KYJIBTUBUPOBAHUY in Vitro.
2.Mopodornorndeckne, Gruznorornyeckne, OMOXMMUIECKHE H TEHETHIECKNE XapaKTePUCTHKH KaJLTyCOB.
3.0co0eHHOCTH KYJIbTUBUPOBAHUS KAJUTYCHBIX M CYCIIEH3UOHHBIX KYJBTYP.

Metoanueckne peKOMEHIAIUH: B TPOIECCE 3aHATUS HEOOXOIMMO CPOPMUPOBATH IOHSATHUS O
nenuddepeHIPOBKe B KyJIbType in Vvitro.

[Tpaktuueckoe 3anarue. AuddepeHunpoBka B KylIbType in vitro.
[1nan npoBeneHUs 3aHATUS.
1 Tunsl quddepeHunpoBKH B KyIBType in Vitro.
2 Tucrorenes, BereTaTUBHBIN U (PIIOpabHBIN MOpQoreHes.
3 Comarnueckuii SMOpHOTEHE3.
4 KynbTypa U30JIMpOBAaHHBIX KOPHEH, INCTHEB, FTEHEPATUBHBIX OPTAHOB.
5 KynbTypa 3aponpliei.
MeTtonnueckue peKOMEHIaluu: B IPOLecce 3aHATHS He00X0AMMO c(hOpMUPOBATH CUCTEMY 3HAHUM 00
ocobeHHOCTAX MU (HepeHIIMPOBKU B KyIBTYpE In Vitro

[Ipaktuueckoe 3anstue. CyCcrieH3MOHHBIE KYJIBTYPHI.

[1nan npoBeneHUs 3aHATUS.

1.PocToBBIE XapaKTEPUCTUKHU CYCIIEH3UOHHBIX KYJBTYP.

2. Oco0eHHOCTH KYJBTYP BBICIIMX PACTCHHUH KaK MOMYJISIIANA COMAaTUUECKUX KICTOK.
3. I'eTeporeHHOCTh KyJabTyp KaK OCHOBA YCTOWYMBOCTH MOMYJISALINH.

4. KneTouHsld ITMKII B KJIETKaX in vitro. M301upoBaHHBIE TPOTOTIACTHI.

MeTtoauueckne peKOMEHIAIUU: B TIPOIECCe 3aHATUS HE0OX0AMMO C(HOPMUPOBATH MPEICTABICHUE O
MOJIyYEHUH CYCIIEH3UOHHBIX KYJIBTYP.

Jlabopatopnoe 3ansarue. leauddepennuporka u auddepeHuupoBKa B KyJIbType in Vitro.

IIman IMMPOBCACHHUA 3aHATHUA.

1. OcoGeHHOCTH KJIETOK B IPUPOJIE U TIPH KYJIBTHBUPOBAHUH in Vitro.

2. Mopdonorndyeckue, Gpu3noIorndecKrue, OMOXUMUIECKUE U TEHETHUECKHIE XapaKTePUCTHKH KaJLTyCOB.
3. OcoOeHHOCTH KYIBTHBUPOBAHUS KAITYCHBIX U CYCIICH3HOHHBIX KYJIBTYD.



4. Tunel qudPepeHIUPOBKH B KYJIBTYpe in Vitro.

5. l'ucrorenes, BereTaTuBHBIN U (prropanbHbBIN MOpdoreHes.

6. Comarnyeckuii sMOpHOTeHE3.

7. KynbTypa U30IMpOBaHHBIX KOPHEW, TUCTHEB, TCHEPATUBHBIX OPTraHOB.
8. Kynbrypa 3apoasliei.

JlaboparopHoe 3ansTre. KiioHansHOe MUKPOPa3MHOKEHUE.
[1nan npoBeneHUs 3aHATUS.

1. ToTUIIOTEHTHOCTD PACTUTCIIBHBIX KJICTOK.

2. KitoHanibHOE€ MUKPOPa3MHOKEHHE PACTECHUN.

3. [Nomyuenue 6e3BUPYCHOTO MaTepHuaia.

JlaGoparopHoe 3ansiTie. O300pOBICHUE TOCATOUYHOTO MaTepraa B KylIbType allMKaIbHBIX MEPHCTEM.
[IpoBecTu BbIAENIEHUE ANTMKATBHBIX TOYEYHBIX MEPUCTEM KapTodeis U OCYyIIECTBUTh BBEIEHUE UX B
KYJBTYDY.

JlaTh mpeacTaBiIeHHE O CIAEAYIONINX ATanax MUKPOPa3MHOXKEHHSI Ha TPUMEPE MUKPOUEPEHKOBAHUS
MpOoOUPOYHBIX pacTeHUH KapTodens u qaapHEHIIeH uX aganTaluy K TPYHTY.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.
1.KakoBbI 0COOEHHOCTH KJIETOK B IPUPOJIE U NPH KYJBTUBUPOBAHHH in Vitro?
2.0nummute MOp(HOIOTHIECKUE XapaKTEPUCTUKHU KaJLTyCOB.
3.0numuTe HU3NOIOTHIECKUE XapaKTEPUCTUKU KaJIITyCOB.
4.0nuiuTe OMOXUMHUYECKUE XapaKTEPUCTHUKU KaJLTyCOB.
5.0numuTe reHeTHYECKUE XapaKTePUCTUKHU KaJUTyCOB.
6.KakoBbI 0COOEHHOCTH KYJIFTUBUPOBAHUS KAJUTyCHBIX KYJIBTYp?
7.KakoBbl pOCTOBBIE XapaKTEPUCTUKHU CYCIIEH3UOHHBIX KYJBTYD.
8. OnumuTe 0COOEHHOCTH KYJIBTYP BBICIIMX PACTEHUHN KaK MOIMYJISINA COMAaTHIYECKUX KIIETOK.
9. B ueMm BbIpaxkeHa reTeporeHHOCTh KYJIbTyp?
10. Onumute 0cOOCHHOCTH MTPOTEKAHMS KJIETOYHOTO IMKJIAa B KJIETKax in vitro.
11. Onumure MeToAbl MOTYYESHHS U30JIMPOBAHHBIX MTPOTOILIACTOB.
12. Kak nomy4aroT KyJIbTypy U30JUPOBAHHBIX KOPHEN?
13. Kak nosmy4aroT KyJibTypy JUCThEB?
14. Kak nomy4arot KyJbTypy 3apOoJbIiei?

Tema 4. Co3nanne ¢ NOMOIIBIO OMOTEXHOJIOTHIl OPraHU3MOB ¢ HOBBIMH M0JI€3HBIMH NPU3HAKAMHU.
(OIIK-4)
Jlexknus.
HE MIPETyCMOTPEHO
IIpakTnyeckoe 3ansATHE.
Co3nanue ¢ noMOIIbI0 OMOTEXHOJIOTHI OPraHU3MOB C HOBBIMH ITOJIE3HBIMU IIPU3HAKAMH.

CoMakJIOHaTbHBIC BApHAHTHI M KIIETOYHAs CelieKIus. [ eHHas MH)KEHEepUs U TIOJTY4YCHHE TPAHCTEHHBIX
00BekTOB. KynbTyphI in vitro — IpOAYIEHTHI KJIETOYHBIX COCTMHCHUH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. Yto Takoe TOTUIIOTEHTHOCTh PACTUTENBHBIX KIETOK?
2. Kak ocy1iecTBIgeTcsl KIOHAIbHOE MUKPOPAa3MHOXKEHUE PACTEHUI?
3. Kak nomny4ator 6e3BUpyCHBIN MaTepuan?

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI



4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounTtpoJsbHnast padora

Tema 1. O0mas xapakTeprCTHKa METO/Ia KyJIbTYPhI H30JUPOBAHHBIX KJIETOK M TKaHEH in Vvitro.
1. Opranuzanust GMOTEXHOIOTUYECKON Tab0opaTopuu
2. MeToabl CTepuiIM3aliy MUTATENbHBIX CPEl, MOCYAbl, IUCTUILTMPOBAHHON BO/IbI, HHCTPYMEHTOB,
TTOMEIICHHS JTab0paTOpHUH
3. Kakue crepunuzyromniye pacTBOPbl HCIOIB3YIOTCS ISl pACTUTENIbHBIX SKCIUIAHTOB?
4. CocTaB OCHOBHBIX IUTATENBHBIX CPENL
5. [lutarenpHble Cpelbl UCIONB3YIOT M MHAYKLIMU KaJyCOreHe3a U KyJIbTUBUPOBAHUS KaJlTyCOB.

Pedepar

Tema 1. O0mas xapakTepuCTHKa METO/Ia KyJIbTYPhI H30JUPOBAHHBIX KJIETOK M TKaHEH in Vvitro.
1 Hcropus pa3BuTHs METOJA KYJIbTYpPhl H30JIMPOBAHHBIX KJIETOK, TKAHEW U OPraHOB PACTEHUM.
2 IlonyyeHue KyabTyphl KJIETOK BBICIIMX PACTCHUH.
3 Mertoab! KyIbTUBUPOBAHUS in Vitro KJIETOK, TKAaHEH U OPraHOB pacTEeHUIA.
4 TlutarenbHbIE CPEIbI, COCTAB U IPUTOTOBIICHUE.
5 HemuddepeHunanus 1 KauTycoreHe3 B KyJIbType TKaHEel BBICIIMX PACTCHUH.

CobecenoBanne

Tema 1. O6mas xapakTepuCTHKa METO/A KyJIBTYPBI H30JIMPOBAHHBIX KJIETOK U TKaHEH in Vitro.

1 Wctopusi pa3BuTus METOJA KYJbTYPhl HM30JIMPOBAHHBIX KJIETOK, TKAHEH W OpPraHoB pPACTEHUU H
JTOCTHXKEHUS B YIIPaBICHUH MOP(OTreHe30M.

2 KynbTypa KJIETOK BBICIIMX PAaCTeHHMH — YHUKajbHas 3KCIIEPUMEHTAJIbHO CO3JaHHas Ouojiornyeckas
cUCTeMa — MOMYJISIUs HeAnPPepeHINPOBAHHBIX COMAaTHUECKUX KIIETOK.

3 Tlonmy4eHue KylbTyphl KJIETOK BBICIIMX PACTCHHIA.
4 Metopl KyTbTHBHPOBAHUS in Vitro KJIETOK, TKAHEH 1 OPraHOB PAaCTCHUH.
5 TlpuHUMIIBI ACENTUKH.

Tema 2. MeTopl KyJbTUBUPOBAHUS M30JMPOBAHHBIX KJIETOK, TKAHEH U OPraHOB.
1. Kakue nurareiabHble Cpebl UCTIONb3YIOTCS ISl KyIbTUBUPOBAHUS M30JIMPOBAHHBIX KYJIBTYp?
2. OnumuTe npaBuiia CTEPUIN3ALUU PACTUTEIBHOTO MaTepHaa, OMEIIeHNs, THCTPYMEHTOB.
3. Onummre npaBuia paboTkl B OOKCe.

Tema 3. KinoHanmbHOE MUKPOPa3MHOXKEHHE.
1.KakoBBbI 0COOCHHOCTH KJIETOK B IIPUPOJIC U TIPH KYJIBTUBUPOBAHHH in Vitro?
2.0numunTe MOp(hoTOrHIecKre XapaKTePUCTUKU KaJITyCOB.
3.0numuTe GU3NOIOTHNIECKUE XapaKTEPUCTUKU KaJIITyCOB.
4.0numunTe OMOXUMUYECKHE XapaKTEePUCTUKU KaJlTyCOB.
5.0nuimrTe reHeTUYEeCKUE XapaKTEPUCTUKHU KAJLITyCOB.
6.KakoBbI 0COOCHHOCTH KyJIBTHBUPOBAHUSI KaJUTyCHBIX KYJIBTYp?
7.KakoBbI pOCTOBBIE XapaKTEPUCTHKH CYCIIEH3UOHHBIX KYJIBTYP.

8. Onummre 0cOOEHHOCTH KYJIBTYP BBICHIMX PACTCHUHN KaK MOMYJISALUN COMaTHUECKUX KIIETOK.
9. B yeM BbIpakeHa reTepOreHHOCTh KyJIbTyp?
10. OnumuTte 0COOEHHOCTH MPOTEKaHUs KJIETOYHOTO LIMKJIa B KJIETKaX in Vitro.
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11. Onumure METoAbl MOTYYESHHS U30JIMPOBAHHBIX MTPOTOILIACTOB.
12. Kak nomy4aroT KyJbTypy U30JIUPOBAHHBIX KOPHEN?
13. Kak nosmy4aroT KyJibTypy JUCThEB?
14. Kak nomy4arot KyJlbTypy 3apOoJbIiei?

Tema 4. Coznanue ¢ TOMOITEI0 OMOTEXHOJIOTHI OPraHU3MOB C HOBBIMH TIOJIC3HBIMU MTPU3HAKAMHU.
1. Yto Takoe TOTUIIOTEHTHOCTh PACTUTENBHBIX KIETOK?
2. Kak ocy1iecTBIgeTCsl KIOHAIbHOE MUKPOPA3MHOXKEHUE PACTEHUI?
3. Kak nomy4ator 6e3BUpyCHBIN MaTepuan?

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILIMHE IPOBOAUTCS B hopMe 3aueTa

Tunossie Bonpocsl 3aueta (OIIK-4)
1 IIpumepsl BompocoB 1o AUCHUILIUHE «KyJIbTypbl KJIIETOK M TKaHE» NI SK3aMeHa.
2 Hctopus pa3BUTUS METOJA KyJIBTYpHI in Vitro.
3 IlonsATHE 0 METO/E KYIBTYPHI M30JIMPOBAHHBIX TKAHEH M OPTaHOB in Vitro
4 Dranbl pa3BUTUS METOJA KyJIBTYpHI in Vitro
5 3HayeHue MEeToa JJIsl HAyYHbIX ¥ MPAKTUYECKUX UCCIICTIOBAHMI
6 TexHUKa KyIbTUBUPOBAHUS PACTUTEIBLHOTO MaTepuaja Ha MUTATEeJbHbBIX cpeaax.
7 MeTobl cTepuIn3aliy Mpy paboTe ¢ KyJIBTYPOH in Vitro.
8 OCHOBHbIE IPUHIIUIIBI COCTABIICHUS UCKYCCTBEHHBIX MTUTATENIbHBIX CPEJl AJI1 TKAHEBBIX U KJIETOYHBIX
KYJIBTYP.
9 HemuddepeHunanust 1 KaTycoreHe3 B KyJIbType TKaHEeH.
10 KynbTypa KajuTyCHBIX TKaHEH, MOJIy4YE€HHUE, KyJTbTUBUPOBAHUE U UCIIOIb30BAHUE.
11 CycneH3uoHHbIE€ KYIBTYpbI, UX MOJIy4EHUE, KyIbTUBUPOBAHUE U UCTIONH30BAHUE.
12 KynbTypa U30JIMpOBAHHBIX KJIETOK U MPOTOILIACTOB.
13 Comarudeckasi rTuOpuIU3aIus.
14 Tanonaus B CEIEKUUHA PACTCHUM.
15 Krnerounas cenekiusi.
16 uddepennnpoBka B KyIbType in Vitro.
17 Perenepanusi pacTeHUH B KyJIBType in vitro.
18 KynbTypa n30IupOBaHHBIX 3apOJbIIICH (IMOPUOKYIBTYpA).
19 KynbTypa N301MpOBaHHBIX KOPHEH.
20 KynbTypa U301MpOBAHHBIX JIUCTHEB U MOYEK.
21 KioHanbHOE MUKPOpPa3MHOKEHHUE.
22 KiioHanpHOE MUKPOPAa3MHOKEHHE PACTCHUI METOIOM In Vitro ¥ €ro OCHOBHBIE IIEJIH.
23 Kinaccudukanus METo0B KJIOHAJIHbHOTO MUKPOPA3MHOKEHHS.
24 Drtanbl KIOHAJIBHOTO MUKPOPA3MHOKEHHUSI.
25 IlpenMyiiecTBa U HELOCTATKU KIOHAJIbHOIO MUKPOPA3MHOXKEHUS PACTECHUM.
26 MeToasl 0310pOBJIEHUS TTOCATOYHOTO MaTepraja OT BUPYCHOM, OaKTepruaabHOW U TPUOHON
UH(DEKIUH.
27 MaciTtabbl ¥ TEpCHEKTUBbI UCIIOJIb30BaHUS KJIOHAJIbHOTO MUKPOPA3MHOKEHUS B CEIbCKOM
XO3SIICTBE.
28 Hcnonp3oBaHue KyJabTYphl KIETOK U TKAaHEH B OMOTEXHOJIOTHH.
29 OcHOBHbIEC HaNPABJICHUS U 3a]1a4l OMOTEXHOJIOTHH.
30 buoTtexHOJI0THS B IPOMBIILICHHOCTH.
31 buoTexXHONOrusl B CETLCKOM XO35UCTBE.
32 Dxosnorudeckasi OMOTEXHOJIOTHUSI.
33 KpuocoxpaHeHue u co3anue 0aHKOB KJIETOK U TKaHEH.



34 TexHonorus Npou3BOACTBA 0340POBIEHHOIO IOCAI0YHOIO MaTeprasa OBOIIHBIX, TUIOOBBIX, SITOJHBIX
U JICKOPATUBHBIX KYJIBTYDP.

Tunosble 3aganusa 1 3adera (OIIK-4)
1. IlpoBenuTe CPAaBHUTEIBHYIO XapaKTEPUCTHKY KAJTYCHBIX U CyCHEH3HOHHBIX KYJIBTYp MPH
UCTIOJIb30BaHUH UX B KauecTBe cyOcTpaTa /uid noiaydeHuss BAB 6MOTeXHOMIOrH4eCKMMU METOIaMH.
2. CoBepIiiieHCTBOBaHUE OMO0OBEKTOB Kak HCTOYHUKOB JIC BKIIIOYaeT HECKOJIBKO HAIPaBICHUI.
Omnpenenure 3TU HANIPABICHHUS B COOTBETCTBUH C IIEJIEBBIMHU 3aa4aMHU.
3. Ilpu nonyuenun BAB poct kamnycHol TKaHH B Tiporiecce (pepMEeHTAIUN OCYILECTBISETCS B HECKOIBKO
sTanoB. B kakoii (haze HEOOXOAUMO CTUMYIMPOBATh AKTUBHOCTD KJIETOK?
4. I1pu BHEIPEHNHU TEXHOJIOTUH CYCIIEH3MOHHOTO KyJIbTUBUpPOBaHUA: Kakue 0CHOBHBIE CBOICTBa
pacTUTENBHBIX KJIETOK HE00XonuMo yuuThIBaTh? Kak 3T0 cBs3aHO ¢ BEIOOPOM pexkrMa (GepMEHTALNU U
0COOBIM yCTpoOiicTBOM (hepMmeHTepa?
5. 3BectHO, uTo U3 pactenus Digitalis lanata MO)KHO CHHTE3UpPOBATh KaK TOKCUYHBIM TUTUTOKCHH, TaK U
MEHee TOKCUYHBIM JUrokcuH. Bo3zMoxHO 1n npeoOpa3oBaHUe AUTUTOKCHHA B IUTOTCUH C IOMOIIBIO
OuorexHosoruun?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

OIIK-4 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCUUILIMHE, MPOCIECKUBACT
MEXIUCHUIUIMHAPHBIE CBA3H. CBOOOJHO BIaJEET COBPEMEHHBIMU
MHCTPYMEHTAJIbHBIMH METOJaMH U TEXHOJOTUSIMU KYJIBTYPhI KJIETOK
U TKaHeu

«3a4YTCHO»

OIIK-4 Nmeer HU3KUK YpOBEHb 3HAHUW O JUCLHMIUIMHE, MPOCIEKUBACT
MEXIUCUUIUIMHAPHBIE  cBsi3u. He  BmageeT  cOBpeMEHHBIMU
MHCTPYMEHTAJIbHBIMH METOJaMH U TEXHOJOTUSIMU KYJIBTYPhI KJIETOK
U TKaHeu

«HEC 3a4YTCHO»

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-mMeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue IUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD) COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcst o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopabOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHON PabOTHI, 10 TeMe MpeAcTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHaTbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

6.1 OcHoBHas UTEpaTYypa:
1. Kaccumepuc JI., Jluaranma B.P., IInommep J[. Knerku mo JlbtonHy : ydyeOHOe mocobue. - Mockaa:

JlaGoparopus 3uanwmii, 2018. - 1059 c. - Tekct : anekrponHbiii // ObC «KoHCYAbTaHT cTyneHTa By3a H
MmeaBy3a [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015871.html

2. I'eneTnueckue OCHOBBI CENIEKIIMK pacTeHul : MoHoTpadus. - Munck: benopycckas nayka, 2014. - 654 c. -
Texkct : oanmextponnbii // OBC «YHuBepcuterckas Oubnmoreka onnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=330525

6.2 JlononHUTENBHAS IUTEpPATYpA:
1. ®amnep [. M., unnc [I. Monekynsipraas 6uonorus kietku. - M.: U3a-so bunom-IIpece, 2003. - 268 c.

2. Hazapenxo JI.B., lonrux FO.U., 3arockuna H.B., Pannyruna I"H. buotexnomnorus pacrenuii : yueOHUK
Y MPAKTUKYM JJIs1 OaKkaJlaBpuara U MarucTpaTyphl. - 2-€ U3/., UCIp. u Jor.. - Mocksa: IOpaiit, 2019. - 160,

[]ec.

6.3 VHbIe NCTOUHMKMU:

1. buomonexyna - https://biomolecula.ru/

2. Knaccuueckas u Mosekyisipaasi Ouonorus - http://molbiol.ru/
3. Mon6uo.py - http://molbiol.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecreveHne,
npogdeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPpOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyomee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyauTopruun Jid TIPOBCACHUA 3aHATUN JICKIHIUOHHOI'O WM CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIs1 TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
o0eCreunBarIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTHBHAS TOCKA).

JIuneH3noHHOE ¥ CBOOOHO PacIpOCTpaHIeMOe IPOrpaMMHOE 00eCIICUCHHE:
Microsoft Windows 10
Omneparmonnas cuctema Microsoft Windows 7, 8, 10
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Onepanuonnas cucrema "Anst O6pazoBanue"

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. LIndposoii obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOrO jgoctyma): 0a3za mamHbix. — URL:
https://www.springeropen.com

4. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX m3narenbeTB. — URL: https://arch.neicon.ru

6. TocynmapctBennass uHpopmainmonHas cucreMa «HarumoHanpHas snekTpoHHass Oubmmoreka» . — URL:
https://rusneb.ru

7. Hayunast snexkrponHas 6nbnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
8. Hayunas snexrponnas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

9. Hayunas oanektpoHHas OuOnuorexka Poccuiickoit akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

10. ITnargopma Nature . — URL: https://www.nature.com/siteindex

11. Tlpe3unentckas oubmmorexka umenn b.H. Enprinnaa. — URL: https://www.prlib.ru
12. Poccuiickas rocynapctBenHas oubnuoreka. — URL: https://www.rsl.ru

13. Poccwuiickast HarimonanbHast Oubmmoreka. — URL: http://nlr.ru

14. VYuuBepcurerckas OWOIMOTEKa  OHJIAWH:  AJNEKTPOHHO-OMOMMoTeyHast cucrema. —  URL:
https://biblioclub.ru

15. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https://www.edu.ru
16. OBC «YuuBepcuterckast Oubnmuoreka onmaita» . — URL: http://www.biblioclub.ru
17. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

18. ONEKTPOHHBIN KaTajaor @DyHIaMEeHTaJIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

19. KOpaiit: snexTponHo-0mbamoTeuHas cuctema. — URL: https://urait.ru

yIeKTpPOHHAs HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4YeHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



