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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 Crnocoben paspabarpiBaTh TPEIJIOKEHUS IO COBEPIICHCTBOBaHMIO OuoTexHonoruii BAB ¢
MCIOJIb30BaHUEM MHKPOOHMOJIOTHYECKOTO CHHTE3a M OmoTpaHchopManyl MHUKPOOPTaHU3MOB, KJIETOYHBIX
KYJBTYp *KUBOTHBIX U pacTEHUMN

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

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON IesSTEIhHOCTH B
chepax: 01 OOpazoBanne wu Hayka (B cdepax: peanuszanuu 00pa30BATEIbHBIX  MPOrPAMM
nmpo¢eCCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MporpamMM; Hay4dHbIX uccaenoBannii), 13 Cenbckoe X035HUCTBO M OXpaHa 3I0pPOBbs )KHBOTHBIX M Y€JIOBEKa (B
cdepax: OMOIOTHUECKOM 3aIIUThI )KUBOTHBIX, PACTEHHI, TOPOJT KUBOTHBIX, COPTOB PACTEHUH, CO3JaHHBIX C
UCIIOJIb30BaHUEM METOZ0B OMOTEXHOJIOTUH, TEXHOJOTMH T€HETHYECKONH U MOJEKYISIPHOM WHAMKAIMH U
UACHTU(DUKAIIMKM KUBOTHBIX M PACTEHHM, TPAHCTEHHBIX U KJIOHUPOBAHHBIX >KMBOTHBIX; BETEpUHAPHOMN
MMMYHOOMOTEXHOJIOTUH W (apMaleBTUKU, B TOM 4HCIE€ B 4YacTU pa3pabOTKH, HCCIENOBaHUN H
MIPOM3BOACTBA JIEKAPCTBEHHBIX CPEJCTB, BAKIIUH HOBOTO MOKOJIEHHSI, MOJUKIOHAIBHBIX ¥ MOHOKJIOHAJIBHBIX
aHTuTen, OakteprodaroB, aHTHUOMOTHKOB, TOPMOHOB, (EpMEHTOB, B TOM HYHCIE pa3pabOTKH
JUarHOCTUKYMOB, pa3BUTHs OaHKOB IITAMMOB MHKPOOPTaHM3MOB, OHOJOTHMYECKHX  0O0pa3loB,
UHQPACTPYKTYPHOTO OOECIHEUeHHUsl UCCIIEIOBAaHUNH Ha OWOJIOTMYECKHUX MOJAENSAX M LEJIEeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB W OHMOYHOOpEeHHI, KOpPMOBOTO Oelka W TPEMHKCOB Il >KMBOTHOBOJICTBA,
MMYENIOBOJICTBA,  PHIOOBOACTBA, MEPEPadOTKH  CENbCKOXO3WCTBEHHBIX  OTXOAOB, OHMOJOTMYECKHX
KOMITOHEHTOB KOPMOB M NPEMHUKCOB, IITyOOKOH mepepaboTKu 3€pHOBBIX U JPYTUX CEIbCKOXO3SIICTBEHHBIX
KynbTyp), 14 JlecHoe xo3siicTBO, oxoTa (B cdepax: NMpUMEHEHUsS OWOTEXHOJOTHUW I YNpaBICHUS
JICCOHACAKICHUSAMH; TPUMEHEHUS] OWOTEXHOJOTHI Il COXpaHEHHs] M BOCIPOW3BOACTBA JIECHBIX
TeHETUYECKUX PECYPCOB; CO3[aHHsl OMOTEXHOJOTHYECKUX (OpM AEpeBbEB C 3aJaHHBIMU MpPHU3HAKAMU;
co3/laHusi OMOJIOTMYECKHX CPEICTB 3aIlMTHI Jieca; pPa3BUTUS NPHUHLUIIOB OuopedailHMHra Ha OCHOBE
MIPOM3BOACTBA LEJUTIOI03bl; TPOU3BOICTBA OMOTOILIIMBA HA OCHOBE PEBECHOTO CHIPHS)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme

(hyHKUMY / TPYAOBBIC komriereHiu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt .
WuankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA

npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO

JeiicTBus (Ipy HaTUYUHU
npodcranaapra)

wiH pohecCHOHATLHOTO
NEUCTBUSA




- A OcymiecTBieHue
OMOTEXHOJOTHYECKUX
MPOILIECCOB MO MOTYUYCHUIO
FAB

- A/01.6 ITpoBenenue
MOATOTOBUTENBHBIX PadOT
IUIS1 OCYILECTBIICHHUS
OMOTEXHOJIOTHUYECKOTO
nporuecca noxydenus bAB

- A/02.6 ITpoBenenue
OMOTEXHOJIOTHUYECKOTO
mpoliecca ¢
WCTIOJIb30BaHUEM KYIIBTYP
MHUKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
pacTeHUil U JKUBOTHBIX,
BUPYCOB

- C Pazpabotka
MpeIOKEHUH 10
COBEPLICHCTBOBAHHIO
ouotexHonoruit BAB ¢
HCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHUKPOOPTaHU3MOB,
KJICTOUHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

- C/02.7 Pazpabotka
HOBBIX U MOJH(UKaIus
CYIIECTBYIOLINX
OMOTEXHOJIOTHYECKUX
npoueccos nonyuenus bAB

IIK-1 Cnocoben
pa3pabarsiBaTh
TPEIUIOKECHUS 110
COBEPILICHCTBOBAHUIO
ouorexnonoruii BAB ¢
UCIIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

AHamuzupyet TEHICHIINN pa3BHUTHUS HayYHBIX
WCCIICIOBAHUH W TPAKTHYECKUX pa3paboTok B cdepe
KyJBTHBHPOBAHUS PACTHTCIBHBIX KJIETOK W TKaHEH in
vitro

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[TIK-1 Criocoben pa3pabarbiBaTh MPEAIOKEHUS IO COBEPIIEHCTBOBAHUIO OMOTEXHOIOTHIA
BAB ¢ wucnonp3oBaHHEM MHKPOOHOJIIOTHYECKOTO CHHTE3a W OumoTpaHchopmaiuu
MHUKPOOPT'aHU3MOB, KJIETOUHBIX KYJIBTYp )KUBOTHBIX M PACTECHHM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OIIPEACIIAOMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
11213
1 [bnoMenunuHa u +
ouodapmarieBTHKa
2 |buorexnonorus +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
3 |brotexHoJI0rUs +
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB




4 |MonexynapHas +
ouonorus u
TeHEeTHYeCKas
MHKCHEPHS

5 |HoBble HanpaBieHus +
OMOTEXHOJIOTHH:
POTEOMHKA,
NEeNTUAOJIOTUS

6 (ITumesas +
OHMOTEXHOJIOr U

7|Cuctema 00pa3oBaHms +
U TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccun u 3a pyoeskom

8 [ Ympasnsemoe +
KyJIETHBHPOBaHUE
MUKPOOPTaHU3MOB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucuunnuna «KyasTUBHpOBaHHE PpACTUTENBHBIX KJIETOK M TKaHEH 1In Vitro» OTHOCUTCS K YacTH,
dbopMupyeMoOil y4acTHHKaMU OOpa30BaTeNIbHBIX OTHOIICHHWH, ydyeOHoro tuiana OIl mo HampaBieHUIO
noarotosku 19.04.01 - buorexuonorus.

JucuumuinHa «KyasTHBUpOBaHHE PACTUTEIBHBIX KJIETOK M TKAaHEH in vitro» n3ydaeTcs B 2 ceMecTpe.

3.00beM u conepxaHue JUCUUILINHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
OunHo-3a04Hast: 2 3.€.

OuHo-3a04HaA

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 72
KonTaktHas pabora 24
Jlexuuu (Jlexummn) 12
[Tpaktuueckue (IIpakr. pab.) 12
CamocrostenbHas pabota (CP) 48

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKyIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
2 cemectp
1 O61mas CobecenoBaHue;
XapaKTePUCTHUKA Pedepar;
MeTOZa KyJIbTYypbl 4l 4|16 Kontponphas
W30JIMPOBAHHBIX pabora
KJIETOK U TKaHeH in
vitro.




2 Hemuddepennmanu [IpakTrueckoe
au 3aganue; Pedepar;
g hepeHIpoBKa KonTponbHas
B KylbType invitro. | 4 | 4 | 16 pabora
KnonaneHoe
MHUKPOPa3MHOKEHHE
pacTeHui.

3 Co3znanue ¢ IIpakTrueckoe
MIOMOIIBIO 3aganue; Pedepar;
OMOTEXHOJIOTUI KonTponphas
OpPIraHHU3MOB C 4 14 |16 pabora
HOBBIMH
MOJIE3HBIMU
MIPU3HAKAMU.

Tema 1. O0mas XapaKTepucTHKA MeTOAA KyJIbTYPbI H30JMPOBAHHBIX KJETOK M TKaHe in vitro.
(ITK-1)
Jlexknus.

OOmrast XxapakTepuCTHKa METOJa KyJIbTYphl M30JIMPOBAHHBIX KIETOK M TKaHeH in vitro. Mcropus merona
KyJBTYPBl PACTUTEIBHBIX KIETOK. JJOCTHKEHHUS U TePCIIeKTUBBI pa3BuTHsl. OCOOCHHOCTH KIIETOK B IPUPOJIE
U TpU KyJIbTUBHPOBaHHHM in vitro. [enuddepennmanys Kak OCHOBa KajurycoreHesza. Mopdorioruueckue,
¢usnonornueckue, OHMOXMMHUYECKHE M T€HETHYECKHE XapaKTePUCTHUKU KaurycoB. CyCneH3HMOHHbIE
KyJbTypbl. OCOOEHHOCTH KYJIBTYpP BBICIIMX PACTEHUI KaK MOMYISIUNA cOMaTHYecKux KieTok. OcobeHHOCTH
KyJIbTUBUPOBAHUS KAJUTyCHBIX M CYCHEH3HMOHHBIX KyJbTyp. POCTOBBIE XapaKTEpPUCTHKH CYCIIEH3MOHHBIX
KyJbTYyp. [eTeporeHHOCTh KylIbTYp KaK OCHOBA YCTOWYMBOCTH MOMY/SAIMH. KiIeToYHbIH UK B KyIbTypax in
vitro.

IIpakTH4Yeckoe 3aHATHE.
[TpakTuueckoe 3ansTre. OCOOEHHOCTH PabOTHI B OMOTEXHOJIOTMYECKON JTaO0paTOpHUH.
IIman IMMPOBCACHHUA 3aHATHUA.
1. TexHuka IPUTOTOBJICHUS MUTATEIBHBIX CPE/L.
2. [lpaBuna cTepuan3aluy pacTUTENBHOIO MaTepHUaa, IOMEIIEHNS, THCTPYMEHTOB.
3. [IpaBuna paboTsl B O0OKCe.

[IpakTrueckoe 3anaTre. MeTobl KyJbTUBUPOBAHUS U30JIUPOBAHHBIX KJIETOK, TKAHEH M OpraHOB PaCTCHUH.
IIman IMMPOBCACHHUA 3aHATHUA.

1.McTopus pa3BUTHS METOJA KYJIBTYPhl H30JIMPOBAHHBIX KJIETOK, TKAHEH U OPraHOB PACTCHUM.
2.JlocTiKeHUs M IEPCIEKTHBBI Pa3BUTHUS METOA KyJIBTYpPHI in Vitro.

3.KynbTypa KJIeTOK BBICIINX PACTEHHI — YHUKaJIbHAas SKCIIEPUMEHTAIIBHO CO3JaHHasi Onoornyeckas
cUCTeMa — MOMyJSus 1eAnPPepeHInPOBAHHBIX COMAaTHUYECKUX KIIETOK.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Onumure ImpaBujia CTCPUIN3aAlIUN PACTUTCIILHOTO MaTcpHraia, IOMCIHICHUA, MHCTPYMCHTOB.
2. Onummumre npaBuiia paboTkl B OOKCe.

Tema 2. lenuddepenunanus u nuddepenunporka B KyJabType in vitro. KiionanbHoe
MHKpopasMHo:keHne pacrenmii. (IIK-1)

Jlexknus.



Mop@doreHes B KaJUIyCHBIX TKaHAX KaK MPOSBICHHE TOTUIIOTEHTHOCTH PACTUTEIBHOM KIETKU. THIIBI
muddepeHIUpOBKH B KylnbType in vitro. Iucrorenes, BereraTMBHbIM M (propanbHBI MOpQoreHes.
Comarnueckuii smOpuorenes. Kymprypa H307IMpOBAaHHBIX KOpPHEH, JHMCTHEB, T'C€HEPATUBHBIX OPTaHOB.
Kynerypa 3aponsimieil. KiioHambHOE MHMKpPOpPa3MHOXKEHHE W O37I0POBJICHHE IIOCAJ0YHOIO MaTepHuaa.
PocToBble XapaKTEpPUCTHKH CYCIIEH3MOHHBIX KyIbTyp. OCOOCHHOCTH KyJBTYp BBICIIMX PAcTEHUH Kak
MOMYJISIIMA COMAaTUYECKUX KJIETOK. [eTeporeHHOCTh KyJbTYyp Kak OCHOBAa YCTOWYMBOCTH TTOMYJISLIUH.
Knerounslit Uk B KiIeTKax in vitro. M301upoBaHHbIE TPOTOILIACTHI.

TexHonmorust KIOHAJIBHOTO MHUKpOpa3MHOXeHHs. [lomyueHue O€3BHPYCHOTO MOCAIOYHOTO MaTrepuana.
Coxpanenne reHO(OHAA BBICHIMX PACTEHUH B KOJUIEKIMSAX W KpuobOaHkax. CyIIHOCT U TPYAHOCTH
KPHUOCOXPAHEHHS.

IIpakTn4yeckoe 3aHsATHE.
[Tpaktuueckoe 3anarue. OCOOCHHOCTH KyJIbTUBUPOBAHUS KaJTyCHBIX KYJIBTYD.
[Tan mpoBeaeHNs 3aHATHSL.
1.0co0eHHOCTH KIIETOK B IIPUPOJIE U MTPU KYJIBTUBUPOBAHUY in Vitro.
2.Mopodornorndeckne, Gruznorornyeckrne, OMOXMMUIECKHE H TEHETHIECKIE XapaKTePUCTHKH KaJLTyCOB.
3.0co0eHHOCTH KYJIBTUBUPOBAHUS KAJUTYCHBIX KYJIBTYP.

[Tpaktuueckoe 3anarue. OCOOCHHOCTH KyJbTUBUPOBAHMS CYCIIEH3UOHHBIX KYJBTYP.
[1nan npoBeneHUs 3aHATUS.

1.PocToBbIE XapaKTEPUCTUKHU CYCIIEH3UOHHBIX KYJBTYP.

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

4. KneTouHsld ITMKII B KJIETKaX in vitro. M301upoBaHHbIE TPOTOTIACTHI.

[IpakTuueckoe 3anatue. KynbTypbl KOpHEN, TUCTHEB, 3aPOABIILIECH.
[Tnan npoBeneHUS 3aHATHS.
1. Tunel tuddepeHITUPOBKHU B KYJIBTYpE in Vitro.
2. I'mcrorenes, BereTaTUBHBIN U (1opaibHbII MOphoreHes.
3. Comarnyeckuii 5MOproOTeHe3.
4. KynbTypa H30IUpOBaHHBIX KOPHEH, JIUCTHEB, TCHEPATUBHBIX OPTaHOB.
5. Kynberypa 3apopliiiei.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1.KakoBBI 0COOCHHOCTH KJIETOK B IIPUPOJIC U TIPH KYJIBTUBUPOBAHHH in Vitro?
2.0numunTe MOp(hoTOrHIecKre XapakKTepUCTUKN KaJTyCOB.
3.0nummre GU3noNIornueckie XapakTepuCTHKU KaJllTyCOB.
4.0nuimunTe OHOXUMUYECKHE XapaKTEePUCTUKU KaJlTyCOB.
5.0numrTe reHeTUYECKUE XapaKTEPUCTUKHU KAJLITyCOB.
6.KakoBbl 0COOCHHOCTH KYJIbTUBUPOBAHUS KAJUTYCHBIX U CYCIIEH3HOHHBIX KYIbTYp?
7.KaxkoBbI pOCTOBbIE XapaKTEPUCTUKH CYCIICH3UOHHBIX KYJBTYD.
8. OnumuTe 0COOCHHOCTH KYIBTYP BBICIINX PACTCHHIA KaK MOMYJISIIIAA COMAaTUIECKUX KIIETOK.
9. B yeM BbIpakeHa reTepOreHHOCTh KyJIbTyp?
10. Kak mpoTekaeT KJIeTOYHBIN UK B KJIETKAX in Vvitro.
11. OnuimmTe METOIbl OIYYEHHS U30JIMPOBAHHBIX MPOTOIIACTOB.

Tema 3. Co3nanne ¢ NOMOIIBIO OMOTEXHOJIOTHIl OPraHU3MOB ¢ HOBBIMH M0JI€3HBIMH NPU3HAKAMMU.
(ITIK-1)
Jlexknus.

ComaknoHanbHbIE BapUaHTbl M KJIETOYHAas cenekuusa. [eHHas MH)KEHepHsl M IOJIYy4YEHHE TPaHCI€HHBIX
pactenuil. Kynsrypsl in vitro — mpoayleHThI KIETOYHbBIX COSAMHEHHH.

IIpakTH4eckoe 3aHATHE.



IIpakTHueckoe 3aHsTHE.

[1nan npoBeneHUs 3aHATUS.

1. TOTUIIOTEHTHOCTh PACTUTENBHBIX KJIETOK.
2.KiioHalIbHOE MUKPOPA3MHOKEHUE PACTEHUM.

[IpakTuyeckoe 3aHATHE.
[1nan npoBeneHus 3aHATUSI.
1.MacmtaObl ¥ IepCIEeKTUBBI UCTIOIB30BAHMSI KIIOHATBHOTO MUKPOPa3MHOXKEHHSI B CETTLCKOM XO3SHCTBE.
2. [lony4yeHnue Oe3BUPYCHOTO MaTepHaIa.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 CycrnieH3uOHHBIE KYJIBTYPBI U OCHOBHBIE CITOCOOBI HX TOTYYCHHS.

2 OmpeneneHue CTENICHN arperupOBaHHOCTH, KU3HECTIOCOOHOCTH, TUIOTHOCTH CYCIICH3HUH.

3 T'opMmoHanbHasl peryasiuus B KyJabType KJIETOK U TKaHEH.

4 HVcnoab30BaHUE ralIOUIOB B CEIEKIIMU U T€HETUKE.

5 OcHOBHBIE CTIOCOOBI TOTYUYEHUS TAIUIOUIHBIX U JUTAIUIOUIHBIX PACTCHHI-PETeHEPAHTOB.

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

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. O61mas xapakTepuCTHKa METO/A KyJIBTYPBI H30JIMPOBAHHBIX KJIETOK U TKaHEH in Vitro.
1 Ucropus pa3BUTHS METO/A KYJIBTYPHI in Vitro.
2 IloHsATHE O METOZE KYJABTYPhl H30JMPOBAHHBIX TKAHEH U OPraHOB in Vitro
3 DTansl pa3BUTHS METOJA KyJABTYPHI in Vitro
4 3HaueHue METO/A JJISl HAYYHBIX U MPAKTHYECKUX UCCIICAOBAaHUN
5 TexHuKa KyJIbTHBHPOBaHUS PACTUTEIBHOTO MaTepraia Ha MATATEeIbHBIX Cpeaax.

IIpakTnyeckoe 3aaHue

Tema 2. Jlenudpepennmanus u nupdhepeHnupoBKa B KyasType in vitro. KionanbHoe MUKpOpa3MHOKEHHE
pacTeHui.

Oco0eHHOCTH KyJIBTUBHPOBAHHS KAJTYCHBIX KYJIBTYP.

1. OcobGeHHOCTH KIIETOK B MPUPOJIE U IPU KYIBTHBHPOBAHUH in Vitro.

2. Mopdonoruueckue, GU3N0IOTHIECKUE, ONOXUMUUECKUE U TCHETHUECKUE XapaKTePUCTUKHU KaJUTyCOB.
3. OcobeHHOCTH KYIBTHBHUPOBAHUS KAJLTYCHBIX KYJIBTYP.

Oco0eHHOCTH KYITBTUBUPOBAHUS CYCIICH3HOHHBIX KYJBTYP.

1. PocTOBbIE XapaKTEpUCTUKHU CYCIIEH3UOHHBIX KYJIBTYD.

2. OcoOGEHHOCTH KYJIBTYP BBICIINX PACTEHHM KaK MOIMYJISIMNA COMaTHYECKUX KIETOK.
3. I'eTepOoreHHOCTh KYJABTYp KaK OCHOBA YCTOMYMBOCTH MOMYJISLIMH.

4. KieTouHbIi UK B KJIETKAX in vitro. M3omupoBaHHBIC TPOTOILIACTEI.

KynbTypsl KOpHEH, TUCTHEB, 3apOIBIILIEH.
1. Tunel tuddepeHITUPOBKHU B KYJIBTYpE in Vitro.
2. I'mcrorenes, BereTaTUBHBIN U (iopaibHbII MOphoreHes.
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3. Comarnyeckuii aMOpHOTeHe3.
4. KynbTypa U30JIUpOBaHHbBIX KOPHEH, IUCTHEB, FTEHEPATUBHBIX OPTraHOB.
5. Kynberypa 3apoasiiei.

Tema 3. Coznanue ¢ MOMOIIbI0 OMOTEXHOIOTUH OPraHU3MOB C HOBBIMHU TIOJIE3HBIMH NPH3HAKAMHU.
[IpakTuyeckoe 3aHATHE.
1. TOTUMOTEHTHOCTh PACTUTEIBHBIX KIETOK.
2. KitoHannbHOE€ MUKPOPa3MHOKEHHE PACTEHUM.

[IpakTyeckoe 3aHATHE.
1. MacmTaObl 1 IePCIEKTUBBI UCIIOIB30BAHUS KIIOHAIBHOTO MUKPOPA3MHOKEHHUS B CETILCKOM XO35HCTBE.
2. [lonyueHnue 6e3BUPYCHOTO MaTepuaa.

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 KJIIETOK BBICIIMX PACTCHUH.
3 Mertoab! KyIbTUBUPOBAHUS in Vitro KJIETOK, TKAHEH U OPraHOB pacTEeHUIA.
4 TlutarenbHbIE CPEIbI, COCTAB U IPUTOTOBJICHUE.
5 HemuddepeHunanus 1 KauTycoreHe3 B KyJIbType TKaHel BBICIIMX PACTCHUH.
6 OCcoOEHHOCTH KJIETOK B IPUPOJIC U TIPH KYJIBTHBUPOBAHHH 1n Vitro.
7 Mopdonoruueckue, GU3NOIOTUIECKUE, OMOXUMUUECKHUE  TeHETUUYECKHE XapaKTEPUCTUKU KaJIITyCOB.
8 Oco0eHHOCTH KyIbTUBUPOBAHMSI KAJTYCHBIX U CYCIIEH3UOHHBIX KYJIBTYD.
9 PocToBbIE XapaKTEPUCTUKHU CYCIIEH3UOHHBIX KYJIBTYD.
10 ®a3b1 poCcTOBOrO HUKJIA KYJTBTUBUPYEMBIX KJIETOK.

CobecenoBanue

Tema 1. O0mas xapakTepuCTHKa METO/Ia KyJIbTYPhI H30JUPOBAHHBIX KJIETOK M TKaHEH in Vvitro.
. OCHOBHBIE 3TaIbl MEKPOKIIOHAIEHOTO PA3MHOXKCHHSI PACTCHHIA.
. OcHOBHBIE CIOCOOBI MUKPOKJIOHAIBHOTO Pa3MHOXKEHUSI PACTEHUH.
. Crioco0OrbI moy4eHust 0e3BHPYCHOTO MOCaJOYHOT0 MaTepHalia.
. TecTupoBaHue MOCaAOYHOTO MaTepHala Ha CTENEHb 3apakKeHUsI BUPYCaMHU.
. KynmbTypa kammycHbIX TKaHEH.
. Uro Takoe nequddepenumanys u mposudepanus KJIeTok?
. OcHoBHBIE (ha3bl POCTOBOTO IUKJIA KAJUTYCHBIX TKAHEH.
. Mopdonorus kamtycos.

O 00 1 N Lt A W N =

. IlyTu ucronb30BaHUs KAJTyCHBIX KYJIBTYp B OMOTEXHOJIOTHH, TEHETHKE U CENEKIUH.
4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3auera (I1K-1)
1 Ucropus pa3BUTHS METO/A KYJIBTYPHI in Vitro.
2 TMonsTHE 0 METONE KYABTYPhI H30JIMPOBAHHBIX TKAHEW U OPTAHOB in Vitro
3 Dtansl pa3BUTHS METOJA KyJABTYPHI in Vitro
4 3HaueHHWe METO/A /7Sl HAyYHBIX U MPAKTUYCCKUX HCCIEI0BAaHUN
5 TexHHKa KyIbTUBUPOBAHUS PACTUTEIBHOIO MaTepHasia Ha MUTATENbHBIX Cpeax.
6 Metoabl cTepuIM3alMy Ipu padboTe ¢ KYIbTYpoil in vitro.



7 OcCHOBHBIE MPUHIUIIBI COCTABJIICHUSA UCKYCCTBCHHBIX IMUTATCIIBHBIX CPCI AJII TKAHCBLIX U KJIICTOYHBIX

KYJIBTYP.

8 JemuddepeHunanus u KauIycoreHe3 B KyJIbType TKaHEeH.
9 Kynprypa KajuTyCHBIX TKaHEH, OTydeHHe, KyJbTUBHPOBAHHUE M UCIIOIE30BaHHE.

10 CycrnieH3MOHHBIE KyJABTYpbI, UX MOITY4YEHHUE, KyJbTUBUPOBAHUE U UCIIOIb30BAHUE.

11 Kynbrypa u30IupOoBaHHBIX KJIETOK U MPOTOILIACTOB.

12 Comarnueckas THOpUIU3ALIIHSL.
13 Tamuionaus B ceIEKUUHA PACTCHUM.

14 KnerouHas cenekius.
15 HuddepenuupoBka B KyIbType in Vitro.
16 Perenepanust pacTeHUi B KyJIBType in vitro.

17 KynbTypa W30UpOBaHHBIX 3apOJbIIICH (IMOPUOKYIBTYpA).

18 KynbTypa N301MpOBaHHBIX KOPHEH.
19 KynbTypa U30JIMpOBAHHBIX JIUCTHEB U MOYEK.

20 KioHanbHOE MUKPOpPa3MHOKEHHUE.
21 KionansHOE MUKpPOPa3MHOKEHHE PACTCHUI METOIOM In Vitro ¥ €ro OCHOBHBIE IIEJIH.

22 Knaccudukanus METoI0B KIIOHAJIHbHOTO MUKPOPA3MHOKEHHSL.

23 Drarnbl KIOHAJIBHOTO MUKPOPA3MHOKEHHUS.
24 TlpeuMmy1iecTBa U HEAOCTATKH KJIOHAIBHOTO MUKPOPa3MHOXKEHHS pACTEHUM.
25 MeToasl 030pOBJIEHUS MTOCATOYHOTO MaTepraja OT BUPYCHOM, OaKTepruaabHOW U TPUOHON

UH(DEKIUH.

26 MacuTtaObl ¥ TEpCHEKTUBbI UCIIOIb30BaHUS KJIOHAJILHOTO MUKPOPA3MHOKEHUS B CEJILCKOM

XO3SIUCTBE.

27 Ucnonp3oBaHue KyJAbTYPhI KIETOK U TKAHEH B OMOTEXHOIOTHH.

28 OcHOBHbIEC HAaNPABJICHUS U 3a]1a4ll OMOTEXHOJIOTHH.

29 BbuoTexHoJorusl B MPOMBIIUIEHHOCTH.

30 BHOTEXHOIIOTHSA B CEJIHCKOM XO3AHCTBE.

31 Dxonoruueckasi OMOTEXHOIOTHUSI.

32 KpuocoxpaHeHue U co3aHue 0aHKOB KJIETOK U TKaHEH.

33 TexHomorus Mpou3BOACTBA 030POBICHHOIO IOCAI0YHOTO MaTeprasa OBOIIHBIX, TUIOIOBBIX, SITOJHBIX
U JIEKOPAaTUBHBIX KYJIBTYP.

He npenycmotrpeno

Tunosble 3axanus s 3a4era (IIK-1)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI
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Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«3a4YTCHO»

IK-1

HNmeer mnpexacraBineHue 00 aKTyalbHBIX MpobjemMax, OCHOBHBIX
OTKPBITUAX B O0ONACTU KYJIBTYPhl KJIETOK. AHAJIU3UPYET TEHACHLUU
Ylpa3BuTHS HAYYHBIX UCCIICIOBAHUN W JIpaKkTHUECKUX Pa3padOTOK B
chepe JKyIbTUBUPOBAHUS PACTUTEIHHBIX KJIETOK M TKAaHEH in vitro

«HE 3a4TCHO»

IK-1

He ananm3upyeT TEHIEHIIMHM pPa3BUTHSl HAYYHBIX HMCCIICIOBAaHUN W
MPaKTUYECKUX  pa3padOTOK B chepe  KyabTHBHUPOBAHHS
pacTUTENBHBIX KJIETOK U TKaHEH in Vitro

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:



[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

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

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

12
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

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

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS 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 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. I'eneTnueckre OCHOBBI CENIEKIIUM pacTeHuil : MoHOrpadus. - Munck: benopycckas nHayka, 2014. - 654 c. -
Texct : osnextponsbii // OBC «YHuBepcuterckas Oubnmoreka ommaiH» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=330525

2. Epmumua A. I1. Tenetnueckn MoauuIMpOBaHHBIE OpTraHU3MBI M OMO0E30MaCHOCTh | MOHOTpadus. -

Munck: benopycckas Hayka, 2013. - 172 c. - Tekct : anexrponHsiid // DbC «YHUBEepcuTeTCKass onbamorexa
onnaiiny» [caitT]. - URL: http://biblioclub.ru/index.php?page=book&id=231206

6.2 JlononHUTENBHAS IUTEpPATYpA:

1. Kaccumepuc JI., Jlunranmna B.P., Ilnommep J[. Knerku mo JlbtonHy : ydyeOHOe mocobue. - Mockaa:
JlaGoparopus 3uanwmii, 2018. - 1059 c. - Tekct : anekrponHsiii // ObC «KoHCYAbTaHT cTyneHTa By3a H
MmenaBy3a [caiit]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015871.html

2. [llesenyxa B.C. Cenbckoxo3siicTBeHHass OMOTEXHONOTHS | Y4eOHUK 71t By30B. - M.: Beicm. mk., 1998. -
416 c.

3. Hazapenko JI.B., lonrux }0.U., 3arockuna H.B., Panayruna I'H. buorexnonorust pacteHuit : y4eOHHUK
Y MPAKTUKYM JJIs1 OaKaJlaBpuara U MarucTpaTyphl. - 2-€ U3/., UCIp. u Joi.. - Mocksa: IOpaiit, 2019. - 160,

[]ec.
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4. Kanamnukosa E. A. Knetounas nmxenepusi pacteHuil : Y4eOHUK U MPAKTHUKYM JUIS BY30B. - 2-€ U3/L.. -
Mocksa: HOpaiit, 2020. - 333 c. - Tekcr : snekrponnsii // OBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/448580

6.3 VlHble HICTOYHUKMU:
1. buomonexyna - https://biomolecula.ru/
2. EBporeH - http://evrogen.ru/education/education.shtml

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNIbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllMMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust AJ11 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JIEKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
00ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonanbusiii moc 2007

Onepanuonnas cucrema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmuremarndeckas pedepaTuBHO-OnOMHoOrpaduyeckas U HaykoMeTpuueckas 0asa
nauHbixX . — URL: https://apps.webofknowledge.com

5. TocynmapctBennass uHdpopmainmonHas cucreMa «HarumoHampHas snekTpoHHass Ombmmoreka» . — URL:
https://rusneb.ru

6. ApXMB Hay4HBIX JKypHaJIOB 3apyOexHbIX n3narenascTB. — URL: https://arch.neicon.ru
7. Hayunas snexrponnas oubnunoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
8. Hayunas snexrponnas 6ubnmorexka eLIBRARY.ru. — URL: https://elibrary.ru

9. Hayunas osnexktponHass OubOnmoreka Poccuiickoit akamemun — ecrectBozHanui. —  URL:
https://www.monographies.ru

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

11. [pesunentckas 6udbnmuoreka umenu b.H. Ensiiuna. — URL: https://www.prlib.ru
12. Poccwuiickas rocynapctBennas oubnuoreka. — URL: https://www.rsl.ru

13. Poccuiickas HaunoHanbHast 6ndnmmoreka. — URL: http:/nlr.ru

14. VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru



15. ®enepanbHoe xpanunuine «EguHas kommekmus 1udpoBbIX oOpa3oBaTrenbHBIX pecypcoB». — URL:
http://school-collection.edu.ru

16. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https:// www.edu.ru

17. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

18. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

19. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

20. KOpaiit: snextporHo-0mOIMoTeuHas cucrema. — URL: https://urait.ru

DJIeKTPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BzanMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEIILHON CPEIe YHUBEPCHUTETA.

15



