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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobHocth K mNpodeCCHOHATBHON AKCIUTyaTalli COBPEMEHHOTO OHMOTEXHOJIOTHYECKOTO
000pyIOBaHUS U HAYYHBIX TPHOOPOB

IIK-1 ToToBHOCTH K TUTAHMPOBAHUIO, OPTAHHW3ALMUA U TPOBEACHUIO HAYYHO-HCCIICIOBATEIILCKUX padoT B
001acTH OMOTEXHOJIOTHH, CLIOCOOHOCTHIO TTPOBOJAUTH KOPPEKTHYIO 00paObOTKY pe3ysIbTaTOB HKCIIEPUMEHTOB
U ienaTh 000CHOBaHHbBIE 3aKJIFOYEHHS U BHIBOJIBI

1.2 Bunp! u 3a1aun mpo¢eCcCUOHATBLHOMN NeITETBHOCTH 110 UCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

monoop, 00paboTKka W aHAIM3 HAYYHO-TEXHUYECKOW W IMaTEHTHON WH(OpMAIMU MO0 TeMaTHKe
UCCIICIOBAaHUS C MWCIHOJNB30BAHUEM CIICIHAJIM3UPOBAaHHBIX 0a3 JaHHBIX C HCIOJIB30BAHUEM
MH()OPMAMOHHBIX TEXHOIOTHIA

aHaNu3 ToKa3aTeNeil TEeXHOJIOTMUECKOTo Mpoliecca Ha COOTBETCTBUE HAYYHBIM pa3paboTKaM
pa3paboTka MporpaMM Hay4IHBIX HCCIICOBAHHM, OIICHKA M aHAJIN3 MTOJYYECHHBIX PE3yIbTaTOB
MIOUCK M pa3pab0TKa HOBBIX A(PPEKTUBHBIX MyTeH MOMYyYeHHS OMOTEXHOJOTHUECKUX MPOIYKTOB,
CO3JJaHHE COBPEMEHHBIX OMOTEXHOJIOTHI, B TOM YHCJIE HaHOOMOTEXHOJOTHMH, TEXHOJOTHM
PEKOMOMHAHTHBIX J1€30KCUPHUOOHYKICMHOBBIX KHCIIOT, KJIIETOYHBIX TEXHOJIOTUH

BBIJICICHUE, WIACHTU(UKAIIMS ¥ aHalu3 TMPOAYKTOB OWocuHTe3a U OuoTrpaHchopmarmmy,
MOJTYYCHHE HOBBIX IITAMMOB-TIPOIYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3/1aHHe KOMIO3UIIMOHHBIX ()OPM U ONTUMANBHBIX CIIOCOOOB MPUMEHEHUsI OMOIpenapaToB
MIPOBEICHUE BAIMIALIUUA TEXHOJIOTUYECKUX MPOIECCOB U AHATUTUYECKUX METOIUK

M3ydeHUE OMOXMMHUYECKMX W OHOJOTHYECKHUX 3aKOHOMEPHOCTEH TIpoIleccoB OWOCHHTE3a,
MHUKPO- H MAaKPOCTEXUOMETPHUHU, MUKPO- H MAKPOKUHETHKH POCTa TOMYIISIIUNA MHKPOOPTaHH3MOB
U KJICTOYHBIX KYJIBTYp, B3aUMOACHUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTa0OIMUeCKUX TyTeHd W OCOOCHHOCTEH yTWIM3aluM CcyOcTpara W CHHTE3a TPOAYKTOB
MeTabonu3zma

CO3JJaHHE TEOPETUYCCKUX MOJIEJICH, TO3BOJIIONINX IPOTHO3HPOBATh XapakTep H3MECHEHUS
CBOWCTB CBIpBSl B TIpollecce ero OMOTpaHC(HOpPMALMU W TONydYaTh MPOAYKIHUIO C 3aJaHHBIMHU
KaueCTBECHHBIMH XapaKTePUCTUKAMHU

AKCIEPUMEHTATILHOE HCCIEIOBAHUE OMONOTHMUECKON M (PU3UKO-XMMHUYECKOH KMHETUKH Ha BCEX
CTaIUSAX TEXHOJOTUYECKOTO MPOIlecca U UX MaTeMaTHYeCKOe OMTUCaHUE

IIOATOTOBKA HaquO-TCXHquCKOfI OTYETHOU AOKYMCHTAIlUH, AHAJIUTUYCCKHUX O630pOB n
CIIPAaBOK, JOKYMEHTalUH [JJI Yy4acTUs B KOHKypCcax Hay4YHBIX IIPOEKTOB, IIPOEKTOB
(apmakoneiHbIX cTareil (rocyIapCTBEHHBIX CTAHIApPTOB), MyONMKALUs HAyYHBIX pPE3yJIbTaToB,
3aIUTa HHTEJUICKTYIbHON COOCTBEHHOCTH

- IPOEKTHAs

OLIEHKa BBIOpAaHHOTO Ccrocoba MPOM3BOACTBA U aNbTEPHATUBHBIX BapHMAHTOB TEXHOJOTHYECKON
CXEMBI U €€ Y3JI0B, BIOOP ONTUMAIBHOIO BapuaHTa

IMPOCKTUPOBAHHUE  OIILITHBIX, OINBITHO-IIPOMBINIJICHHBIX W IIPOMBIINUICHHBIX  YCTAaHOBOK
OHMOTEXHOJIOIHYSCKOTO IMPOU3BOJACTBA

PEKOHCTPYKLIMSA U MOJAEpPHHU3alusl JCHCTBYIOIMIMX OMOTEXHOJIOTMYECKUX MPOLECCOB U
MIPOU3BOCTB

MOJIETUPOBAHKE M ONTUMHU3ALUS [IPOLIECCOB U allapaToB MUKPOOHOIOTHYECKOTO CHHTE3a
pa3paboTKa OCHOBHBIX JTAllOB TEXHOJIOTUYECKOM CXEMBI, HCCIEIOBAHHUE TEXHOJIOTUYECKOTO
npoliecca Ha ONBITHON M OMBITHO-TIPOMBIIIUIEHHON YCTaHOBKAX

MaTeMaTu4eckoe MOJAEIMPOBAaHWE M  ONTHUMH3AlMs OCHOBHOHM ammapaTypbl ¥ Y3JIOB
TEXHOJIOTHYECKON CXEMBI

TEXHOJIOTHUECKUH pacueT o0OpyIdoBaHUs, BbIOOp CTaHAAPTHOIO M MPOEKTHPOBAHUE
HECTaHJIaPTHOTO OMOTEXHOJIOTHYECKOT0 000PYI0BaHUS



- pa3paboTka OHMOJOTMYECKHX METOJOB I YTHIM3AIMH OTXOJOB MPOU3BOACTB M BPEIHBIX

BCIICCTB,

CO3aaHuUC

3aMKHYTBIX

TEXHOJIOTUH,

pa3paboTka METOAMK U  TIPOBEICHHE

OMOMOHHMTOPHUHTA, pEIIEHUE PYTUuX MpoOIeM, CBSI3aHHBIX C OXPAHOM OKPY’KAIOLIEeH Cpeabl

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 CnocoGHOCTh K 3HaeT U IOHUMAaeT:
npoQeccHoHanbHOI - METOIbl TEOPETUYECKOTO U IKCIEPUMEHTAIBHOIO
OKCILTyaTaluu HCCIEN0BAaHUA B 00J1aCTH OMOTEXHOIOTHU;
COBPEMCHHOIO - ONTHUMAJbHBIE W PALUOHAIBHBIE TEXHOJIOIMYECKUE
OMOTEXHOJIOIMUECKOTO

000pYIOBaHUSI U HAYYHBIX
IpUOOPOB

PSXKHUMBI KYJIBTUBUPOBAHUS OOBEKTOB OHOTEXHOJOTHH,
paboThl OMOTEXHOIOTHUECKOTO 000PYIOBAHUS;
- METOJIbI aHAJIN3a CBOMCTB CHIPhS U TOTOBOU MIPOITYKITUU

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):
- aHaTU3UpPOBaTh OUOTEXHOJIOTUYCCKUE IPOIECCHl MpPHU

MIPOCKTUPOBAHUU BHOBb CTPOAILIUXCS,
PEKOHCTPYUPYEMBIX U ACUCTBYIOMUX TPEATPUITHI;
- MIPOBENICHUSA HEOOXOMMBIX pacyeToB

OHOTEXHOJIOTHYECKOTO mpornecca,

- paBpa6aTI>IBaTB OHMOTEXHOJIOTHUECKHE mponeccoel M
000CHOBEIBATh Tpe6OBaHI/I$I K ux BCIACHHIO B
MMpOU3BOACTBO.

Bmaneer:

- HaBBIKAMH BEIICHUS OMOTEXHOJOTUYECKUX IPOIECCOB
MIPOU3BOJICTBA;

- METOAMKOM pacueTa IPOU3BOJACTBEHHBIX IPOIIECCOB,
OTACIBHBIX 3JIEMEHTOB OMOTEXHOJOTHYECKOTO MpoIecca
MIPOU3BOJICTBA;

- TIPOBEJICHUS aHATW30B (UCIBITAHUI) HA COOTBETCTBHE
MPOAYKIIMU YCTaHOBIICHHBIM TPEOOBAHUSM.

ITIK-1 I'oToBHOCTH K
IJIAHUPOBAHUIO,
OpraHu3aluy U
MIPOBEACHHUIO
Hay4YHO-HMCCIICI0BATEIbCKUX
pabor B ob1acTu
OMOTEXHOIOTHH,
CITOCOOHOCTBIO MPOBOTUTH
KOPPEKTHYIO 00paboTKy
pe3y/IbTaToOB
SKCIIEPUMEHTOB U JeJIaTh
000CHOBaHHEIE 3aKITIOUCHUS
Y BBIBOJIBI

3HaeT ¥ IMOHUMAET:

- COACPIKAHUC n METOOOJIOTHYCCKHE OCHOBBEI
TCOPCTUUYCCKUX n OPaAKTHYCCKUX 3HAHUH JJIA
OIpeACIICHUA n peuICHuA HCECTaHAAPTHBIX

HUCCICAO0BATCIIBCKUX 3a/1a4 B obmactu 6I/IOTCXHOJ'IOFI/II/I;
- CHOC06LI, METOObI u OpHUCMbI pcann3anuun
HCCICA0BATCIbCKUX 3ada4.

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

- TMPUMEHATh CHUCTEMY TCOPETUYCCKUX U TMPAKTHUSCKHUX
3HAHUU JJI OPTaHU3AIMH U PEIICHUS HCCISIOBATEIhCKUX
3a7a4 B o0yacTH OMOTEXHOJIOTMH, KOMIUIEKCHBIN aHaau3
HAayYHBIX MTPOOJIEM, Pa3IMYHBIC MOIXO/IbI K UX PEIICHUIO;
- HCTIOJTb30BaTh COBPEMEHHBIC METO/IBI OMOTEXHOIOTHH

Bnaneer:

- OCHOBaMH MOJICTUPOBAHUA © KOHCTPYHPOBAHUS
THIMAYHBIX ¥ HECTAHAAPTHBIX HCCIEAOBATEIHCKUX 3a/1ad B
00pa3oBaTeIbHON JEATEITHHOCTH;

- HaBBIKOM CHCTEMAaTHU3WPOBAHUS TEOPETHUCCKUX |
MPaKTUYECKUX 3HAHWM I TIOCTAaHOBKA MW PEIICHUS
HCCIEA0BATEIbCKUX 3a/1a4.




1.4 CormacoBanue MCKIAUCHUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

OIIK-1  CpnocobHocth K  Hpo(eCCHOHAIBHOM  AKCIUTyaTallud  COBPEMEHHOTO
OMOTEXHOJIOTUIECKOTO OOOPYIOBAHUS 1 HAYYHBIX TPUOOPOB

Ne HaumeHnoBanue ®dopma

/1 JIACIIUTUINH, o0ydeHHs
ONPEACTAOIINX OuHo-3a04yHas

MCXKIUCHUITIIMHAPHBIC (CCMCCTP)

CBA3N 1 2 3 4

1 |broTexHOIOrnYeCKHe +
OCHOBEI
(hapManeBTHYECKOTO
MIPOU3BOJICTBA

2 |buorexnonorus +
JPOACKEH U
MHIETHAIBHBIX
rpuboB

3|OcHOBBI +
MIPOU3BOJICTBA
OHOJIOTHYECKHUX
CPEJICTB 3aIIHUTHI
pacTeHui

4 (TTumesas +
OHMOTEXHOJIOr U

5 |TIpakTurka 1mo + | +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUH U HaBBIKOB

6 |CenbCKOX03SIHiCTBEHHA +
s1 OMOTEXHOIOTUS

7|CoBpeMeHHbIE +
POOIEMBI
OMOTEXHOJIOTUU

8| Teopetnueckue u +
NPUKJIaJHBIC aCTIEKThI
MHUKPOOUOTIOTHI

9 [LlnanoGaxTepun: +
(dyHAaMeHTaIbHOE U
NpUKJIaTHOE 3HAYCHUE

10 |9xonornueckas +
OMOTEXHOJIOTHS

IK-1 I'oroBHOCTB K IIJIAHUPOBAHMIO, OpraHu3anuu u IIPOBEICHUIO
HAyYHO-MCCIIEIOBATENIbCKUX paboT B oOmacT OMOTEXHOJOTHH, CIIOCOOHOCTBIO
NPOBOAMTH  KOPPEKTHYIO  OOpabOTKy  pe3yJabTaTOB  JKCIIEPUMEHTOB M Jenarb
00OCHOBAHHBIE 3aKJIFOYEHUS M BBIBOJIBI

Ne HanmenoBanwme ®opma oOyueHus
/1 JIACLIVIUINH,
OuHo-3a049Has
OMNPEASTISIONINX
(cemecTtp)
MEXIUCIUIUTHHAPHBIC

112(3(14]5

CBA3U




1 |broTexHOIOrnYeCKHe +
OCHOBEI
(hapManeBTHYECKOTO
MIPOU3BOJICTBA

2 |buorexuomorus +
OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB

3 |buoTexHONOTHA +
JPOACKEH U
MHUIETHAIBHBIX
rpuboB

4 |buorexHoaorus +
MPUPOAOIIOIB30BAHUS

5 | KynbTuBUpOBaHUE +
PaCTUTENBHBIX KIETOK
Y TKaHew in vitro

6 | MonekymspHas +
Ouosorus u
TeHETHYECKas
WHXKCHEPHS

7 |HanoOnoTEXHOIOTHH +

HUP +

\O | o0

HoBsie HanpaBieHus +
OMOTEXHOJIOTUU:IIPOTE
OMHKa, IEITHI0TIOT U

10 (TTumeBas +
OHMOTEXHOJIOTHS

11 |IIpakTHka mo + | +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH 1 HaBBIKOB

12 (TIpenaumnioMHas +
MPaKTHKA

13 [ITpuxnamgaast +
OMOTEXHOJIOTHS U
MHKPOOHOJIOTHS

14 |CenbCcKOX03sIHiCTBEHHA +
s1 OMOTEXHOIOTUS

15|CoBpemeHHbIE +
POOIEMBI
OMOTEXHOJIOTUU

16 [Teopetuueckue u +
NPUKJIaIHBIC aCTIEKThI
MHUKPOOUOTIOTHN

17 |llnanobakrepuu: +
(hyHIITaMEHTAIEHOE H
MIPHUKJIATHOE 3HAYCHUE

18 |Oxonornueckas +
OMOTEXHOJIOTHS

19 [DxoHOMMKA +
OMOTEXHOJIOTHH

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

HucrummHa «KyabTypel KJIETOK M TKaHEW» OTHOCHUTCS K 0a3oBod dvactu ydeOHoro turana 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 QUCIUIUIHHEL: 4 3.€.
Ouno-3aouHast: 4 3.¢.

. OuyHo-3a04yHast
Bun yueGHOM paboThI

(Bcero yacos)
OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 144
KonTaktHas pabora 20
Jlexuu (Jlekrun) 10
[Tpaktuueckue (IIpaxr. pab.) 10
CamocrosrenbHas padota (CP) 88
DK3aMeH 36

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 > 2 | oa Kontponphas
W30JIMPOBAHHBIX pabora
KJIETOK U TKaHeH in
vitro.

2 MeTtonbl CobecenoBaHnue;
KyJbTUBUPOBaHUS Pecepar;
U30JIMPOBAHHBIX 4 1 4 |24 KontponbpHas
KJIETOK, TKaHE! U pabora
OpraHoB.

3 Knonansaoe CobecenoBaHnue;
MHKPOPa3MHOKCHHAE |, | 5 | 5 Pecepar;

KontponpHas
pabora

4 Cosznanue ¢ CobecenoBaHnue;
IIOMOIIBIO Pecepar;
OMOTEXHOJIOTUI KontponbsHas
OpPIraHHU3MOB C -1 2120 pabora
HOBBIMU
MOJIE3HBIMU
MpU3HAKAMHU.

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

Jlexknus.

(TTK-1)




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 N30JIMPOBAHHBIX KJIETOK, TKaHeil n opranos. (OIIK-1)
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-1)

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.
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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-1)
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
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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 10 AUCIHUILINHE IPOBOAUTCS B GopMe IK3aMeHa

Tunossie Bonpocekl 3xk3amena (OIIK-1, ITK-1)
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 3aganua a4 3x3amena (OIIK-1, ITK-1)

1. IIpoBenuTe CpaBHUTENIBHYIO XapaKTEPUCTUKY KAJTyCHBIX U CYCIIEH3UMOHHBIX KYJIBTYp IpU
UCTIOJIb30BaHUH UX B KauecTBe cyOcTpaTa /uid noiaydeHuss BAB 6MOTeXHOMIOrH4eCKMMU METOIaMH.

2. CoBepIiiieHCTBOBaHUE OMO0OBEKTOB Kak HCTOYHUKOB JIC BKIIIOYaeT HECKOJIBKO HAIPaBICHUI.
Omnpenenure 3TU HaIPaBJIEHUSA B COOTBETCTBUH C LIEJIEBBIMU 3aJadaMH.

3. Ilpu nonyuenun BAB poct kamnycHol TKaHH B Tiporiecce (pepMEeHTAIUN OCYILECTBISETCS B HECKOIBKO
sTanoB. B kakoii (haze HEOOXOAUMO CTUMYIMPOBATh AKTUBHOCTD KJIETOK?

4. Ilpu BHEIpEHUH TEXHOJIOTUH CYCIIEH3MOHHOTO KyJbTUBHpOBaHUs: Kakne 0CHOBHbIE CBOMCTBA
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 TOKCHYHBIN JUTOKCHH. BO3MOXHO 11 mpeoOpa3oBaHue JUTUTOKCHHA B IMTOTCHH C TIOMOIIBIO

OMOTEXHOIOrNn?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMK

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JTOCTH>KCHHUSI pE3yJIbTaTa)

«OTIIMYHO»

OIIK-1

OTIMYHO 3HAET METONbl TEOPETHYECKOT0 M JKCIEPUMEHTATbHOIO
UCCIIEOBaHUS B O0JacTH OMOTEXHOJIOTMH; ONTHUMAaJbHbIE H
paloHaJIbHble  TEXHOJOTHYECKHUE PEXHUMBl  KyJIbTUBUPOBAHUSA
O0OBEKTOB ~ OMOTEXHOJIOTMH,  pabOTBl  OMOTEXHOJOTUYECKOTO
0o00OpyIOBaHUsA;, METOJAbl aHAJIN3a CBOWCTB CHIPbSI W TOTOBOM
MPOAYKIIHH.

OTnM4YHO yMeeT aHaJu3UpOoBaTh OMOTEXHOJIOTUYECKHE IPOLIECChH
IpU MPOEKTUPOBAHUU BHOBBH CTPOSAIIUXCS, PEKOHCTPYHUPYEMBIX H
NEUCTBYIOUINX MPEINPUITUI; TPOBEICHHUS HE-00XOIUMBIX PacieToB
OMOTEXHOJIOTUYECKOTO mporiecca; pa3pabaTbiBaTh
OMOTEXHOJOTU-YECKHE TIPOLIECCHl U 00OCHOBBIBATh TPEOOBAHUS K UX
BEJICHUIO B MPOU3BOJICTBO.

CBoOoAHO BiazeeT HaBbIKAMH BEIEHUS OHOTEXHOJOTUYECKUX
MPOLIECCOB MPOM3BOJICTBA; METOAMKON pacuera MPOM3BOACTBEHHBIX
MPOLIECCOB, OTJENIBHBIX 3JIEMEHTOB OMOTEXHOJIOTMYECKOTO Mpolecca
MPOMW3BOJCTBA;  TNPOBEJACHUS  aHaIW30B  (MCIBITAaHWK)  Ha
COOTBETCTBHE NMPOAYKINH YCTAHOBICHHBIM TPEOOBaHUIM.

OTBeT NOCTPOEH JIOTMYHO, MaTepuaj U3Jaraercs 4YeTKO, SICHO,
XOPOIIHUM S3BIKOM, apTYMEHTHUPOBAHO.

IK-1

OTnMYHO 3HaeT CcoAepkKaHHE U  METOAOJOIMYECKHE OCHOBBI
TEOPETUUYECKUX W TNPAKTUYECKUX 3HAHUM [UIsl ONpenesieHus |
pelleHrs HEeCTaHAApTHBIX HCCIIEeIOBaTeIbCKUX 3aJad B o0nactu
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl U TPHUEMBbl peaau3aluu
HCCIIEIOBATEIbCKUX 3a/1au.

OTnmu4HO  yMeeT NPUMEHATh CHCTEMY  TEOPETHYECKUX M|
MpPaKTUYECKUX  3HAHUW  JUII  OpraHu-3allid U pelIeHHs
MCCIIEI0BATENbCKUX 3a/1a4 B 001acTU OMOTEXHOJIOTUH, KOMIUIEKCHBIHN
aHaJIM3 HAy4HBIX IpPOOJeM, pa3iMyHble MOAXOAbl K UX PEIICHHUIO;
HCIIOJIb30BaTh COBPEMEHHBIE METO/IbI B OMOTEXHOIOTHH.

CB0OOAHO BNaJic€T OCHOBAaMH MOJEIUPOBAHUS M KOHCTPYHUPOBAHUS
TUMIUYHBIX U HECTAHJAPTHBIX HCCIENOBATEIbCKUX 3aJad B o0nacTu
OMOTEXHOJIOTUH; HAaBBIKOM CHCTEMAaTU3HPOBAHUS TEOPETHUECKUX U
MPaKTUYECKUX  3HAaHUM  JJI1  TOCTAaHOBKM M pPELICHUS
HCCIIEI0BATEIbCKUX 3a/1au.
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«XOPOIIIO

OIIK-1

XOpomo 3HAeT METOAbl TEOPETHUECKOT0 M HKCIEPHUMEHTAIBHOTO
UCCIIeIOBAaHUA B OONAacTHM OWMOTEXHOJOTHM; ONTHMAaJbHBIE U
palMoHaNbHBIE  TEXHOJOTHUECKHE PEKUMBI  KYJIBTHUBUPOBAHUS
OObEKTOB ~ OHMOTEXHOJIOTHUH,  pabOTBl  OMOTEXHOJIOIMYECKOTO
00opynOBaHUsI.

YMeeT aHaIM3UpPOBATh OMOTEXHOJIOTMYECKHE MPOIECCHl  IpH
NPOCKTUPOBAHUU BHOBb  CTPOSIIUXCS, PEKOHCTPYHPYEMBIX U
JEUCTBYIOUINX MPEANPUATUH; MPOBEIACHUS HEOOXOJUMBIX PACUETOB
OMOTEXHOIOTUYECKOTO TpoIiecca.

Bnaneer HaBbIKaMH BeleHHUS OMOTEXHOJIOTMYECKHX MPOIIECCOB
MIPOM3BOJICTBA; METOAUKON pacyera MPOU3BOJCTBEHHBIX MPOILIECCOB,
OT/IE€TbHBIX AIIEMEHTOB OMOTEXHOJIOTUYECKOTO nporecca
MIPOU3BO/ICTBA.

B oTnenpHBIX mpuMepax MOXKET BBIICIUTh MEKAUCUUIUIMHAPHBIC
CBSI3H.

OTBeT NOCTPOEH JIOTUYHO, MAaT€PHAJI M3JIaraeTCsl XOPOIIUM SI3BIKOM.

MK-1

3HaeT colep:kaHue U METONOJIOTUYECKHE OCHOBBI TEOPETHUECKUX U
MPAKTHYECKUX 3HAHWK I ONPEICNICHUS U PEIICHHs CTaHIapTHBIX
HCCIIEIOBATEILCKUX 3aJa4 B 00JacTH OHMOTEXHOJOTHMH; CIIOCOOHI,
METOIbl ¥ TIPUEMBI peaTH3alliy UCCIIeI0BATeILCKUX 3a/1a4.

YMeeT NpUMEHSTh CUCTEMY TEOPETHUECKUX U MPAKTHUECKUX 3HAHUN
JUISL OPTaHU3allid U PEIICHUs] UCCIIEOBATEIbCKUX 3a/1a4 B 00JIaCTH
OMOTEXHOJIOTUH, PA3TUYHBIE TIOAXOABI K UX PEIICHUIO.

CB0OOAHO BIaJceT OCHOBAaMH MOJEIHMPOBAHUSA M KOHCTPYHMPOBaHUS
TUMIUYHBIX ¥ HECTaHJAPTHBIX HCCIIEIOBATEIBCKUX 3a7ad B 00NacTu
OMOTEXHOJIOTUH; HABBIKOM CHCTEMATH3MPOBAHUS TEOPETHUECKUX H
MPAKTHYECKUX  3HAHUM  JJIE  TOCTAaHOBKM W PEIICHUS
HCCJIEI0BATEIBCKHUX 3a/1a4.

Bompochkl,  3agaBaemple  TpemogaBaTelieM, HE  BBI3BIBAIOT
CYUIECTBEHHBIX 3aTPyTHCHUU.

«YAOBJICTBOPHUTCIBHO»

OIIK-1

3HAET HEKOTOPBIE METOJbI TEOPETHUECKOTO M AKCIIEPUMEHTAILHOTO
WCCIEIOBaHMSI B 00JIAaCTH OMOTEXHOJIOTHH. YMEET aHaJu3MpOBaTh
OMOTEXHOJOTUYECKHUE TTPOIIECCHI; MPOBOIUTH HEOOXOIUMBIE PACUETHI
OMOTEXHOJIOTUYECKOTO TMporecca. YacTUYHO BIaJCeT HaBBIKAMH
BEJICHUS MMPOU3BOICTBA OMOTEXHOIOTHYCCKHUX MTPOIIECCOB.

IK-1

3HAeT OTIEIbHBIE METOJOJIOTHUYECKHE OCHOBBI TEOPETHUYECKUX U
MPaKTUYECKUX  3HAHWM  JUIl  ONpeNeNieHus W pelIeHus
HUCCIIENOBATENbCKUX 3a1ad B 00J1acTH OMOTEXHOJIOTHH.

Brnameer Hay4HO-METOMOJNIOTHYECKOW 0a30il TEOPETHUYECKUX H
MPAKTUYECKUX OMEpalyii I peaju3alii  HCCIIeI0BATeIbCKUX
3a1ad B 001acTh OMOTEXHOJIOTHH.

Cnabo opueHTHpYETCs B HANpaBICHUSIX HCCICIOBAaHUN B 00JIaCTH
OHMOTEXHOIOT U M.

OIIK-1

JleMOHCTpHUpYET claldblii YpOBEHb 3HAHMHM TEOPETHUYECKHUX OCHOB
OMOTEXHOJIOTUN

He wmoxer mnpuBecTM mpuMepbl U3  peajbHOM  MPAKTUKHU
OMOTEXHOIOTUYECKUX HCCIIETOBAaHUIN

HeyBepenHo 1 toruyecku HEMocCiIeq0BaTeIbHO U3JIaraeT MaTepHall.
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TIK-1 He 3HaeT MeTONONOTMYECKHE OCHOBBI  TEOPETHYECKUX U
«HEYNTOBJICTBOPUTEIBHOY MPAKTHYECKUX  3HAHWM s ONpENCNIeHHUss U PelICHHS
HCCJIEI0BATEIbCKHUX 33/1a4 B 00JIACTH OMOTEXHOJIOTHH.

He Bnageer Hay4yHO-METOJOJOTMYECKOM 0a30i TEOPETUYECKUX U
MPAKTUYECKUX OMepanuii s peaau3allid HUCCIeI0BATEIhCKUX
3a/1a4 B 00J1aCTH OMOTEXHOIOTUH.

He opuenTHpyercs B HalpaBIICHUSX WCCIEAOBaHUN B oOmacTu
OMOTEXHOJIOTHH.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO IMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aIlUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHHUIO OUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEeHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszienbl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaibHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHMe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHuUe,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTeprallaMy 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TT0 TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepHalibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO MU PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTABICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCHOJIb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:
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- JenaTh 3allUCH MO XOMy YTEHHS B BHJIE MPOCTOTO WJIM Pa3BEPHYTOrO IIaHa (co3qaBaTh INEPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3II0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJILHOCTD UCIIOJIb30BAaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MMOCOOMI M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIBLHOCTD HUCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/IaHue.
VYCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COICpPKaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTh MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YATAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIeHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHAIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOJTHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkeHus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHsS JIOCTHXKEHHUSA
PEe3yIBTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
1. Kaccumepuc JI., Jluaranma B.P., [Tnommep JI. Knetku mo JIptouHy : ydeOHOe mocoOue. - Mockga:

JlabGoparopust 3Hanuii, 2018. - 1059 c. - Tekct : anekrponnslii // DBC «KoHcynbraHT cTyneHTa By3a U
MenBy3a [caitT]. - URL: https://www.studentlibrary.ru/book/ISBN9785001015871.html
2. I'eHeTnueckre OCHOBBI CENIEKLIMU pacTeHul : MoHorpadus. - MuHck: benopycckas Hayka, 2014. - 654 c. -

Texct : osnextponsbii // OBC «YuuBepcuterckas Oubnmoreka ommaiH» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=330525



18
6.2 JlononHUTENbHAS JIUTEPATYpA!
1. ®annep 1. M., lllunac /1. MonekynspHas ouonorus kiaetku. - M.: M3a-sBo bunom-IIpecc, 2003. - 268 c.

2. Hazapenxo JI.B., Jonrux FO.U., 3arockuna H.B., Panayruna ["H. buorexnonorus pacrenuii : yueOHUK
Y TIPAaKTUKYM Ui OakajaBpHara U MarucTparypsl. - 2-€ u3a., UCp. U JIoIL.. - Mocksa: FOpaiit, 2019. - 160,

[]ec.

6.3 VlHble UCTOYHUKMU:

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

2. Knaccuueckast u MosekysipHasi ouonorus - http://molbiol.ru/
3. Mon6wuo.py - http://molbiol.ru/

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTAlMM, TEKYLIETr0 KOHTPOJII M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHpOpManu
OOJIBITION ayTUTOPHH.

[TomernieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CpPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHIECKUE WILTIOCTpalud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JlunieH3noHHOE IPOrpaMMHOE 00ECTICUCHHE:
Microsoft Windows 10

Omnepanuonnas cucrema Microsoft Windows 7, 8, 10
Omneparnmonnas cuctema "Anst O6pazoBanue"

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snextponno-6ubnnoreunas cuctema. — 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-OnONMHOrpadudeckas U HaykoMeTpuueckas 0asa
nauHbixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru

6. TocymapctBenHas uHpopmannoHHas cucrtema «HarmumonaneHasi snexTponHass O6ubnuoreka» . — URL:
https://rusneb.ru

7. Hayunas snexrponnas oubnuoreka «KubepJlennnkay. — 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 6udnmuoreka umenu b.H. Ensiinna. — 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:  ANEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru
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15. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https:// www.edu.ru
16. OBC «YuuBepcuterckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
17. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library
18. ONEKTPOHHBIN KaTajaor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
19. KOpaiit: snexTponHo-0mbaunoTeuHas cuctema. — URL: https://urait.ru

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

BsaumogeiictBue mnpemnopaBarensi M CTyAE€HTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



