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

IIK-1 Crnocoben paspabarpiBaTh TPEIJIOKEHUS IO COBEPIICHCTBOBaHMIO OuoTexHonoruii BAB ¢
WCTIOJIB30BAaHIEM MHUKPOOHOIIOTUYECKOTO CHUHTE3a W OMOTpaHC(HOpPMAIMH MHUKPOOPTAaHH3MOB, KJIETOYHBIX
KYJIBTYp )KUBOTHBIX U PACTCHHIA

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

OCBOCHHUA NUCHUIIIIUHBI:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucuuriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B

cepe: 01

O6pazoBanue u

(B

HayKa

chepax:

peasmzanu  00pa3oBaTeNbHBIX  MPOrpamMm

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
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM TS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

npodeccroHaIbHbIE (opMHUpPOBaHHS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
- A OcymiecTBieHue [IK-1 Cnocoben [InanupyeT W OPOBOAUT IKCHEPUMEHTHI C KYyIbTypamMHu
OMOTEXHOJOTHYECKUX pa3pabarsiBaTh MHUKPOOPTaHU3MOB. AHaJIM3UPYeT M HWHTEPIPETHPYET
MIPOLIECCOB M0 TOTYYEHHUIO  |MIPEATIOAKEHHS 10 MOJTYYCHHBIC TaHHBIE
BAB COBEPLIECHCTBOBAHUIO
- A/01.6 IIpoBenenue ouotexHonoruit BAB ¢
MOATOTOBUTENBHBIX Pa0OT  |HCTIONB30BaHUEM
JUIS OCYLIECTBIICHUS MHUKPOOHOIOTHYECKOTO
OMOTEXHOJIOTHYECKOTO CHUHTE3a U
nporecca nonydeHust BAB |6norpanchopmannu
- A/02.6 IIpoBeneHue MUKpPOOPTraHU3MOB,
OMOTEXHOJIOTHYECKOTO KIJIETOYHBIX KYIBTYD
nporecca ¢ KUBOTHBIX M PACTCHUI
WCTIOJIb30BaHUEM KYIIBTYP
MUKpPOOPraHU3MOB,

KJIETOYHBIX KYIBTYD
pacTeHHil U )KUBOTHBIX,
BUPYCOB

- C Pazpabotka
MpeIOKEHNH O
COBEPLICHCTBOBAHHIO
ouorexnonoruii BAB ¢
WCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a
ouorpanchopmannu
MHUKPOOPTaHH3MOB,
KIJIETOYHBIX KYIBTYD
KUBOTHBIX U PACTCHUI

- C/02.7 PazpaboTka
HOBBIX U MOJU(HKALIUS
CYIIECTBYIOLINX
OMOTEXHOJOTHYECKUX
npoueccos nonyuenus bAB




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

[TIK-1 Criocoben pa3pabarsiBaTh MPEAIOKEHUS IO COBEPIIEHCTBOBAHUIO OMOTEXHOIOTHIA
BAB ¢ wucnonp3oBaHHEM MHKPOOHOJIIOTHYECKOTO CHHTE3a W OumoTpaHchopmaiuu
MHUKPOOPTaHU3MOB, KJIETOUYHBIX KYJIBTYp )KUBOTHBIX M PACTECHHM

Ne HaumenoBanue dopma
n/m JIMCITUILINH, o0yueHus
OIIPEICIIAOIMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS as
CBA3U (cemectp)
11213
1 [bnomenunuHa u +
ouodapmareBTHKa
2 |buorexuomorus +
OMOJTOTHYECKHU
aKTHBHBIX BEIICCTB
3 |buorexHomorus +
JIPOXOKEN U
MHIIETHATBHBIX
rpuboB
4 |KynsTHBUpOBaHHE +

PacCTUTEIBHBIX KIECTOK
M TKaHEH 1n vitro

5 |MonexynapHast +
Ouosorus u
TeHEeTHYeCKas
WH)KEHEPHS

6 |HoBbie HammpaBieHUs +
OMOTEXHOJIOTHU:
POTEOMUKA,
TETTUAOJIOTUS

7 (ITnmeBas +
OHMOTEXHOJIOTHS

8 |Cucrema oOpazoBanus +
Y TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccun u 3a pybesxom

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

JucuumuinHa «YpasisieMoe KyJbTHBUPOBAHHE MHKPOOPTaHM3MOB» OTHOCHUTCS K 4acTH, (OpMHpYyeMon
yYaCTHHKaMU 00pa3oBaTeIbHbIX OTHOLIEHUH, y4yeOHoro rutana OIl mo Hampasneruto noarorosku 19.04.01
- buorexunomnorus.

JucuunnuHa « YopasisieMoe KyJIbTUBUPOBaHUE MUKPOOPTraHM3MOBY H3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 3 3.€.
OuHo-3a04Hasi: 3 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108

Konrakthas pabota 22

Jlexmmm (JIextmm) 10




[Tpaktuaeckue (IIpaxr. pad.)

12

CamocrostensHas padota (CP)

86

3auer

3.2.Conepxanue Kypca:

Ne
TEMBI

HazBanue
pasnena/TeMbl

Bun yueOnoi
paboThI, yac.

Jlex
1005051

IIpa
KT.
pao.

CP

0O-3

0O-3

DOopMBI TEKYIIETO
KOHTPOJIS

4 cemecTp

Monenupyemsliit
00BEKT — KJIeTOYHas
TOITYJISIIIHSA.

2

2

14

Ompoc

OKCIIOHEHITHAILHAS
¢aza pocra
KJICTOUHBIX KYJIBTYD.

14

Omnpoc;
TecTtupoBanue

WNurubuposanue u
aKTHBALIUS
KJIETOYHOTO POCTA.
Kunernka
KJIETOYHOTO pPOCTa B
MIEPEXOTHOM
COCTOSIHUM.

14

Ompoc

Kunernka teniaoBoi
ru0eiy KIETOK U
crop.
HectpykrypupoBan
HBIE MOJICIIN
KJIETOUYHOT'O pOCTa B
MEPUOUYECKHUX
npoiieccax

14

Ormpoc;
TectupoBanue

CTpyKTypupOBaHHBI
€ MOZIENIN KUHETUKU
KJIETOYHOT'O pOCTa.
Onrumusanus
KJIETOYHOT'O pOCTa.

14

Ompoc

Kuneruka
o0pa3oBaHUs
MOMYJISALUSIMUA
KJIETOK MPOTYKTOB
MeTabonu3ma.
CerperupoBaHHbIE
MOJIETH KHHETUKHI
KJIETOYHOTO POCTa U
o0Opa3oBaHUs
MIPOAYKTOB
MeTabonu3ma.

16

Ormpoc;
TectupoBanue

Tema 1. Moaenupyembiii 00beKT — K1eTouHas nomyJasinus. (IIK-1)

Jlexknus.




HcTtopudeckoe pa3BUTHE KyTHTUBUPOBAHUS MUKpoopranusMoB. Pabotsr JI. [Tactepa, M. Pomsna, P. Koxa u
IPYTUX YYEHBIX II0 CO3JaHUI0O M COBEPIICHCTBOBAHUIO METOJOB KyJIBTHBUPOBAHMS M HU3YUEHUIO
noTpeOHOCTEH KIETOK MUKPOOPTaHU3MOB, OTHOCSIIUXCS K Pa3HBIM TAKCOHOMUYECKHM IPYTIIaM.

AKTyallbHOCTh IPUMEHEHUS KYJIbTYpP MUKPOOPTaHM3MOB B Pa3jMUYHbIX 00JacTSIX OMOJIOTHH, METUIIUHBI U
CEJIbCKOTO X03sicTBa. BO3MOXHOCTh WX MCIOJIb30BaHUS B PEUICHUH psifia OMoiorndeckux mpoodmem. Ponb
MUKpPOOPTaHU3MOB B OMOTEXHOJIOTUH MPHU MPOU3BOJCTBE OMOIOTMYECKH aKTUBHBIX BEIIECTB; MPUMEHEHHE
WX B TCHETHUECKOW, MEAUITMHCKOM, (PapMaKoIOrHUeCcKON MPAKTHUKE, B CETbCKOM XO3SMCTBE H JIp.

IIpakTnyeckoe 3ansATHE.
OcHOBHBIE THITBI 000PYIOBaHMS ISl KYTBTHBHPOBAHUS MUKPOOPTaHIU3MOB
IInan npoBeneHUs 3aHATHS.

1 Annaparypa.

2 Ilnranne MuKpoopra-Hu3MOB. [IuTarenpHble cpenbl, UX MPUTOTOBICHUE U CTEPUIIA3ALIMS.

3 Meroapl KyJIBTHBHPOBAHUS MHKPOOPTaHM3MOB: IOBEPXHOCTHBIM, IIIyOWHHBIH, NEPHOANYECKHIA,
HETIPEPbIBHBIN, 00bEMHO-IO0JIMBHOM M METOX MPOIJICHHS NEPUOIMYECKON KYIBTYpHI, YIpaBseMoe
KyJBTUBUPOBAHHUE.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

Ponp MuKpOOpraHu3mMOoB B OHMOTEXHOJOTHMHM TPH TPOU3BOJICTBE OHOJIOIMYECKHM AaKTHBHBIX BEIIECTB;
NPUMEHEHHE MX B F€HETUYECKOM, MEJUIIMHCKOHN, (papMaKoIOrHueCKOl MpaKTHKE, B CEIBCKOM XO3SCTBE U

Ap.

Tema 2. JxcnnoHeHnManabHas ¢ga3a pocra KjIeTo4HbIX KyJapTyp. (IIK-1)
Jlexknus.

Arnmaparbl A7 OYUCTKM BOJBI, HMCIOJNb3YEMOHM [JIsi HPUTOTOBJIEHUS IUTATENBHBIX CPEN WU MBIThA
KyJBTYypalbHOM mocynspl. X  XapakrepucTuka UM BO3MOXHOCTH  IIOJIYYEHUS CBEPXYHUCTOM H
obmenaboparopHoii Bojabl. [IpuOopbl, anmaparbl M PEAaKTUBBI JUISI MBIThbS W CTEPHIIM3ALUHN TIOCYIBI,
00eCreynBaloIe BBIMOJHEHUE BCEX JTAlOB TEXHOJOTHMYECKOTO IIpolecca: CYHIMIbHBIE MIKabl ¢
IPUHYIUTEIBHON TNPOJYBKOM TOpSYMM BO3AYXOM, IapOBbIE WM BO3AYLIHBIE CTEPWIM3ATOPHl U T. I.
[TpuGopsl A7 AO3UPOBAHMS, pa3BeleHUS M MPoO0OTOOpa. ABTOMATHYECKHE M IOJYaBTOMATHUECKHE
J103aTOPBI-IMIIOTOPBI, MUNETKH U T. 1. OCHOBHBIE TPEOOBaHUS, MPEABIBIIEMbIE K TAKOTO posia mprudopam.
VYerpoiicTBa JUIsl TIPUTOTOBJICHMS MNUTATeNbHbIX cpel. OCHOBHbIE TpeOOBaHMS, MPEIbIBISEMBIE K
MUTATEIbHBIM CpeJaM JUlsl KJIETOYHBIX KyJBbTYp. YCTAaHOBKU Ui CTEPMIIM3YIOIMIEH (MIBTPAIIUHN JKUAKHX
MUTATENbHBIX cpel. MUKpo- W yabTpaQuibTpalvs NHUTATENBHBIX cpel. BoKcoBble mNOMEIIeHUs u
JamMuHap-00Kcel. VX Tumbl, o0ycTpoiicTBO u 3HaueHue. JlabGopatopublie TepmocTtaTsl. CrenuaibHbIe
TpeOOoBaHuUs, MPEabsBIsSEMbIE K TaOOPAaTOPHBIM TepMOCTaTaM il KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB, U
TUNBl UX KOHCTpyKimid. CO2-unkyOaTopsl U a3paropsl. HeoOXonuMOCTh M 3HaYeHHE WX HCIIOJIB30BAHMUA.
Arnmapatsl JJ1i MaCCOBOTO KYJIBTUBUPOBAHHS KJIETOK, 00€CIIEUNBAIOIINE IPUHYAUTEIBHOE TIepeMEIINBaHE
U adpaluIo MHUTATENbHBIX CPEl ¢ MOMELICHHBIMH B HHUX KYJIBTypaMH MUKpPOOpPraHu3MoB. JlaGopaTtopHbie
BCTPAXHUBATENIN U POJUIEPHBIC YCTAHOBKH, MX THUIIBI, PEKUMBI paOOTHl U 3HAYEHHUE Ui KYJIBTMBUPOBAHUS
kieTok. JlabopatopHeie U npombinuieHHBIE GepMenTepbl. VX Ha3HaueHHe, TUIIbI, KOHCTPYKIMA U 00JacTu
npuMeHeHus. Cnenuduuyeckue ocoOeHHOCTH palboThl ¢ depmentepamu. [Ipobrembl eHOOOpa3oBaHUs U
MEHOTaleHus. XeMOCTaThl, TypOUI0CTaThl U IPYrHe CHOCOObl YIpPaBICHUs MPOIECCOM KYJIBTUBUPOBAHUS
MuUKpoopranuszmMoB. KynsrypaneHas nocyaa. OcoOble TpeOOBaHUS K CBOMCTBAM MOBEPXHOCTH U MaTepHay
M3 M3 CTeKJIa M IUJIaCTUKA, MPEeIHA3HAYCHHBIX Ui KyJIbTUBUPOBAHHUA MUKPOOHBIX KIIETOK.
CrnenuanbHasi KyJdbTypajibHas mocyna: (prIakoHbI, KOJIOBI, MaTpackl, 4amku lleTpu, ruiarel, pojuiepHbIE
cocyabl, MPOOUPKH, MUNETKH U T. . OOIaCTH MPUMEHEHHS CTEKJIIHHON U IJIACTUKOBOH mocysl. OCHOBHBIE
MIOJIXO/IbI, CIOCOOBI U CTETIEHB MOATOTOBKHU MOCY/AbI K KYJIBTUBUPOBAHHIO MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.

KonmuyecTBeHHass XapaKTEPHCTHKA KYJIBTYp M ITAMMOB: CKOPOCTh POCTa; SKOHOMHYECKHH KOIPPHUIHMCHT
WY BBIXOJ OMOMAcCCHI.

[1nan npoBeneHMs 3aHATHUS.
1 JIlunamuka pocta KyJlIbTypbl MUKPOOPTaHM3MOB M XapaKTepHble 0COOEHHOCTH KaXKI0H (a3bl.

2 TlapameTpbl pocTa: CKOpPOCTh POCTa, YpOXKall KJIETOK, BpeMsl T€HEpalWH, JIUTEILHOCTh Jar-(assbl,
SKOHOMHUYECKUH U META0OTNYECKHIN KOA(DPUITUEHTHI U Jp.



3 Ousuyeckue, XUMUYECKHUE M OHWoNoruueckue (HakTopel, BAUSIONINE Ha 3(PPEKTUBHOCTH Mpolecca
KyJBTUBHPOBAHHSI MUKPOOPTaHH3MOB.

4 HapaMeTpLI, ONpCACIIAIOIHNEC MPOAOJLKUTCIIBHOCTh CTAAWU adalTallui KJIICTOK MHUKPOOPTaHU3MOB K
HOBBIM YCJIOBHUAM KYJIBTUBUPOBAHUS.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Cnemudpuueckue ocoOeHHOCTH paboTHI ¢ PepMeHTEepaMHu.
2 IIpo6nembl meHoOOpa30BaHUS U NIEHOTAIICHHUS.

3 XemocTarbl, TypOMIOCTaThl U IPYTHe CIOCOObI YIIPaBIEHUS MPOLECCOM KyIbTUBHPOBAHUS
MHUKPOOPTaHU3MOB.

4 KynbrypanbHas nocyza.

5 Ocobble TpeOoBaHUs K CBOWCTBAM MTOBEPXHOCTH U MaTepualy U3JEJINi U3 CTEKJIa U TUIACTHKA,
NpeAHa3HaYCHHBIX JUIs KyJIbTUBUPOBAHUS MUKPOOHBIX KJIETOK.

Tema 3. UHrudupoBanne U aKTUBalus KJIETOYHOro pocra. KnHeTtuka KJIeTO4HOro pocra B
nepexogHom cocrossunu. (ITK-1)
Jlexknus.
[IpyHUMIIBI COCTaB/IEHUS NUTATENbHBIX cpeld. OCHOBHBIE THUIBI M COCTAB HMUTATENbHBIX Cped IS
KyJbTUBUPOBaHUSI MUKPOOPTaHMW3MOB pa3IMYHbIX TAKCOHOMHYECKUX TIpymnil. OCHOBHbIE NUTAaTEIbHBIE
noTpeOHOCTH KiIeTOK. KadecTBeHHOE M KOJMUYECTBEHHOE COJEpKAHUE BCEX HEOOXOIUMBIX KOMIIOHEHTOB,
00eCTeYnBaONINX ONTUMAIBFHOE PA3BUTHE MHUKPOOHBIX KJIETOK, IMOJYYCHHBIX U3 PA3TUYHBIX NCTOYHHUKOB.
[IpenmymiecTBa U HEAOCTATKU Pa3HbIX THIOB MMUTATENbHBIX cpel. Ilogbop cocraBa muTaTrenbHBIX Cpel C
y4eTOM THUIOB MHUTAHUS KYJIGTUBHPYEMBIX MHKpPOOpraHu3MoB. (OCOOEHHOCTH MHUTATEIbHBIX Cpe,
IIpEeIHA3HAYEHHbIX [UIsI JMHAMUYECKOIO U CTAallMOHAPHOTO KYJIBTUBUPOBaHUA. BiusHue ycnoBuii
KyJIbTUBUPOBAHUS Ha SKU3HEACATEIBHOCTh MHUKpOOpranuzMoB. CrocoObl ONTUMHU3AIMH  YCIOBHUH,
o0eCreyrnBaroNe MaKCUMAJIbHBIA YpPOBEHb MPOAYKLIUHM OHMOMAcCChl M MHUKPOOHBIX METa0OJIHMTOB.
[ToTpeGHOCTH B KUCIIOPOJIE U a’palys.
IIpakTH4Yeckoe 3aHATHE.
WHrnbupoBanue U akTUBaLKs KJIETOYHOTro pocTa. KHHETHKa KJIETOYHOIro pocTa B IEPEXOAHOM COCTOSHUU.
IInan npoBeneHUs 3aHATHS.
1 OcOOEHHOCTH NMTATENBHBIX Cpell, NpeJHa3HAaYeHHBbIX [ JUHAMUYECKOTO U CTALMOHAPHOIO
KyJIBTUBUPOBAHMS.
2 BinsiHue ycnoBHi KyJIBTUBUPOBAHUS Ha JKU3HEIACATEIBHOCTE MUKPOOPTaHU3MOB.

3 CrniocoObl ONTUMHU3AIUH YCIOBUN, 00€CIIEUNBAIOIINE MAKCUMAIIBHBINA YPOBEHb MPOLYKIIMH OHOMACCHI
¥ MUKPOOHBIX METAOOJIUTOB.

4 TloTpeOHOCTH B KMCIOPOJE U adparisl.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 OcHOBHBIE THTATENBHBIEC TOTPEOHOCTH KIICTOK.

2 KadgecTBeHHOE M KOJTHYECCTBCHHOE COACPIKAHUEC BCEX HCO6XOI[I/IMI>IX KOMIIOHCHTOB, 06CCH6‘II/IBaIOH_[I/IX
OINITUMAJIBHOC PAa3BUTHC MI/IKpO6HBIX KJICTOK, IMOJTYYCHHBIX U3 PA3JIMYHBIX HCTOYHHUKOB.

3 IIpeumyriecTBa U HEAOCTATKU PA3HBIX TUIIOB MUTATEIbHBIX CPE.

Tema 4. KuneTrnka TensioBoii rude/im KJjieTok u cnop. HecTpykTypupoBaHHbIe MOJ€eJIN KJIETOYHOIO
pocta B nepuoanyeckunx npoueccax (IIK-1)

Jlexknus.
HE IIPENYyCMOTPEHO

IIpakTnyeckoe 3ansATHE.
BrrsicHeHue BIUSHUS yCIOBHNA KyJIBTUBUPOBAHUS HAa XapakTep pocTa OaKTepuil.
IInan npoBeneHUs 3aHATHS.



1 Jlunamuka pocTa KyJIbTYpbl MHUKPOOPTaHM3MOB U XapaKTepHblE OCOOCHHOCTH KakKIoW (asbl.
[TapameTpbl pocTa: CKOpOCTb pOCTa, YpoKail KIETOK, BpeMs I'€HEpaluu, JIUTEIbHOCTH Jiar-(hasbl,
SKOHOMHYECKUH U Merabonudeckuit koddpduumentst u ap. Dusndeckue, XUMHUYECKHE U
Ouonornueckre  (GakTopel, BIMAOMKME Ha  A(PQPEKTHBHOCTH  Mpolecca  KyJIbTUBUPOBAHHSA
MHUKpoopranusmoB. [lapameTpsl, ompenensionye MpoaoKUTEIBHOCTh CTAAMK AJaNTalMUd KIETOK
MHUKPOOPTaHU3MOB K HOBBIM YCIIOBHUSIM KyJbTUBHUPOBAHHSL.

2 dusuyeckne, XUMUYECKHEe U Ouojornueckue (GakTopbl, BIMsIoNMe Ha 3()PEKTHUBHOCTH Mporiecca
KYJIBTHBUPOBAHUSI MUKPOOPTaHU3MOB.

3 ITapameTpsl, ompenensiomue MpoJODKUTEIFHOCTh CTaIUHM aIAaNTalH KIETOK MHKPOOPTaHM3MOB K
HOBBIM YCJIOBHSIM KYJIBTHBUPOBAHUSL.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
JluHaM#Ka pocTa KYJIBTYPhl MUKPOOPTaHU3MOB U XapaKTepHbIE 0COOEHHOCTH KaXKIO0U (hasbl.

Tema 5. CTpyKTypHpOBaHHBbIE MOJEJIH KMHETHKH KJIETOYHOro pocta. OnruMu3anms KJIETOYHOIO
pocra. (IIK-1)
Jlekumus.
[ToBepXxHOCTHOE KYJIBTHUBHPOBAHME MUKPOOPIaHU3MOB. BO3ZMOXKHOCTH M OCOOEHHOCTH KYJIBTUBHUPOBAHUS
MUKpPOOPTaHM3MOB  PA3IMYHBIX TPYII MOBEPXHOCTHBIM crnocoboMm. CycCleH3HMOHHOE, TIIyOHMHHOE
KynpTUBHpoBaHue. Co31aHNue CYCHEH3MOHHBIX KYyJIbTyp. BO3MOXXHOCTH U OCOOEHHOCTH KyJIbTHBHUPOBAHUS
MHKPOOPraHW3MOB Pa3JIMYHBIX TPYNN B JKUJIKUX NUTATENbHBIX cpenax. [lepuoanyeckoe KylIbTUBUPOBAHHE
MHKPOOPraHW3MOB U €ro JOCTOMHCTBA M HeHocTaTkd. I[loaxonpl, MO3BONAIOIME MPOMIUTH BpPEMS
CYILLIECTBOBAHUS MEPUOAMYECKUX KYIbTyp. MCIonb30BaHUE MEPUOAMYECKUX KYJIBTYp B MPOMBIIUICHHBIX
TEXHOJIOTHSIX W Ja0opaTopHOW MpakTHUKe. Pa3HOBHAHOCTHM NEPUONUYECKOTO  KYJIBTHUBHPOBAHUS
MHKPOOPraHu3MoOB. MHOIOUMKIMYECKOE W  MHOTOCTaJUHHOE KyJIbTHMBUpOBaHME. HemnpepsiBHOE
KyJbTHUBHpPOBaHHE KaK HamOosee MPOrpecCHUBHBIN Mpoliecc KyIbTUBUPOBAHMS KJIETOK MUKPOOPTaHHU3MOB.
Oco0eHHOCTH W BO3MOXKHOCTH, JOCTOMHCTBA M HEIOCTATKHU KYyJIbTUBHUPOBAHUS MHUKPOOHBIX KJIETOK
MPOTOYHBIM CIOCOOOM. OTIHYUTENbHBIE MPU3HAKH XEMOCTAaTHOTO M TypOUIOCTaTHOTO KYJIHTUBHUPOBAHUS.
Pa3HoBuIHOCTH CHOCOOOB ymNpaBieHHs] MPOLECCOM KYyJIbTUBUPOBAHHMS MHUKPOOPTaHU3MOB IO NPUHIUILY
Typbunocrara. Metonbl co3ganus U OMOJOTUYECKUE CBOMCTBA CHHXPOHHBIX KYJIBTYP MUKPOOPTaHU3MOB.
VYpasiseMoe KyJbTUBUPOBAHNE MUKPOOPTAHU3MOB C 33JaHHBIMU CBONCTBAMU.
IIpakTH4eckoe 3aHATHE.
CrpyKTypupOBaHHBIE MOJIENIN KMHETUKHU KJIETOUYHOTO pocTa. ONTUMH3aLUs KIETOYHOTO POCTA.
[1nan npoBeneHus 3aHATUSI.
1 TToBepXHOCTHOE KYJIBTUBUPOBAHUE MUKPOOPTAHU3MOB.
2 BO3MOXXHOCTH ¥ OCOOGHHOCTH  KYJIBTUBHUPOBAaHUS ~ MHUKPOOPTAaHU3MOB  Pa3lUYHBIX TPy
MOBEPXHOCTHHIM crtocoboMm. CyCrieH3MOHHOE, TITyOUHHOE KYJIETUBUPOBAHUE.
3 BO3MOXHOCTH M OCOOCHHOCTH KYJIBTHBHUPOBAHUS MUKPOOPTaHU3MOB PA3IMUYHBIX TPy B KUIAKUX
MUTATENbHBIX Cpeiax.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 Pa3HOBHIHOCTH NEPUOANYECKOTO KYJIBTUBUPOBAHNS MUKPOOPTaHU3MOB.
2 MHOTrOUMKJIMYECKOE U MHOTOCTAIMHHOE KyJIbTUBUPOBAHUE.
3 HenpepriBHOE KyJIbTUBHPOBAHHE KaK HauOoJee MPOTrPECCUBHBIN MpoLiecC KyJbTUBHPOBAHUS KIETOK
MHUKpPOOPTaHHU3MOB.
4 MeTtoabl co3aHusl M OMOIOTHYECKHE CBOMCTBA CHHXPOHHBIX KYJIBTYP MUKPOOPTaHU3MOB.
5 VhpasnseMoe KyJIbTUBUPOBAHUE MUKPOOPIaHU3MOB C 33JaHHBIMU CBOMCTBAMH.

Tema 6. Knneruka o0pa3oBaHus NONyJIsINUSIMU KJIETOK POAYKTOB MeTa00/1M3MA.
CerperupoBaHHble MOJe/JIH KHHETHKHU KJIETOYHOIO POcTa U 00pa30BaHus NPOAYKTOB MeTadoau3Ma.
(ITK-1)
Jlexknus.
HE TPEAYCMOTPEHO
IIpakTnyeckoe 3ansATHE.



VcinoBuss © 4YacTora NepeCccBOB MHKPOOPTaHN3MOB B 3aBUCHMOCTHU OT OCOOCHHOCTEH UX
KUBHECACATCIBHOCTH.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1

2
3
4

1
2
3
4

BO3MOXHOCTM ~ JUIMTETBHOTO  TOAJAEPKAHUS B HKU3HECIIOCOOHOM  COCTOSSHUM  KYJBTYD
MUKPOOPTraHU3MOB C COXPaHEHHEM TAaKCOHOMHYECKUX U IPYTHX BaXKHBIX MpU3HAKOB. [lepuonnyeckue
nepeceBbl MHUKPOOHBIX KJIETOK Ha MUTAaTelbHbIE Cpeldbl. YCIOBUS M 4acToTa IIepPEeceBOB
MUKPOOPTraHU3MOB B 3aBUCUMOCTH OT OCOOCHHOCTEH UX Ku3HenesTeNbHOCTH. [lonaepxanue KieTok
Mexay nepeceBamu. llpenMylnecTBa W HEIOCTaTKHM MNEPUOAUYECKUX IME€PECEBOB. XpaHEHHUE
MUKPOOPTraHU3MOB 0] MUHEpPaJIbHBIM MaciaoM. MuHepaibHOe Maciao. Beioop yciaoBuii 11st XpaHeHUS
MUKPOOPTraHU3MOB PA3IMYHBIX TAaKCOHOMHYECKUX rpynn. [IpemmyiiectBa W HEAOCTAaTKH JAaHHOTO
MeToAa. XpaHEeHUEe KIETOK B JMOPWIN3UPOBAHHOM COCTOSHUHU. YCIIOBUS TOJIYYEHHUS U XpaHEHHS
IMO(GUIN3UPOBAHHBIX KYNBTYp. 3alllUTHBIE CpeAbl U pexuMbl Juoduminzanuu. [Ipeumyiiectsa u
HEIOCTaTKU JaHHOTO MeToAa. XpaHEHHWEe MHUKPOOHBIX KJIETOK MpPU HUBKUX U CBEPXHHU3KUX
temneparypax. KpuokoncepBamus. Kpuomnporekropsl M ycnoBus xpaHeHus. [IpeumymiectBa u
HEIOCTaTKHU JIaHHOTO METO/Ia.

Hepno;mqecxne HepeCGBbI MI/IKp06HbIX KJICTOK Ha ITUTAaTCJIbHBIC CpCI[BI.
[TonnepskaHue KIETOK MEXTy TIEPECEBaMH.

[IpeumymiecTBa u HEAOCTATKU NEPUOANUECKUX TIEPECEBOB.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

XpaHeHHue KJIETOK B JIMOPHIU3NPOBAHHOM COCTOSIHUU.

VYcnoBus OMyYeHUS U XPaHSHUS JTHO(DUIN3UPOBAHHBIX KYIBTYD.
3anIuTHBIC CPEAbl U PEKUMBI JINOPHITU3AIHIH.

[IpeumytiecTBa 1 HEMOCTATKH TAHHOTO METOIA.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

1
2

4
5

6

S O 0

1

11
12

Onpoc

Tema 1. Mogenupyembiii 00BEKT — KJICTOYHAS TTOMYJISIIHS.
®epmenTepbl. TUITBI U YCTPOICTBO (hepMEHTEPOB.

OcobeHHOCTH 1 TPOOIEMBI KYJTFTUBUPOBAaHUSI KJIIETOK B Onopeakropax. [lenooOpa3zoBanue u
TICHOT allICHHUE.

BoKCcOBbIC TOMEIICHUS M CTEPUIIBHBIE padodre MecTa. THITbI KOHCTPYKIU, OCHAIIICHHE 1 TPeOOBaHMUS
K pabore.
B03MOXHOCTH HCTIOIB30BaHUS TIPH KYJIBTUBUPOBAHUH Pa3HBIX THUIIOB KJIETOK.

JlaGopaTopHbIe TEPMOCTAThI, a3PATOPhl U MHKYOATOPHI. THITBI KOHCTPYKLUI 1 BO3SMOKHOCTH
IIPUMEHEHUs JUIsl Pa3HBIX TUIIOB KIIETOK.

Amnmaparsl Ui MaCCOBOTO KYJIBTUBHPOBAHUS KIETOK. THIIBI, peXKUMBI paOOTHI K BO3MOKHOCTH
UCITIOJIB30BAHUSA I KYJIBTUBUPOBAaHHUS KIIETOK.

Kynberypanbhas nocyna.

Oco0ble TpeboBaHMs K CBOMCTBAM NOBEPXHOCTH U MaTepuaty U3IeIUN U3 CTEKJIA U IUIaCTHKa.
CrienmanpHast KyapTypaibHas nocyaa. O0macTi IpuMEeHEHHs 1 BO3MOKHOCTD UCIIOIb30BaHUS.
Amnmnapatsl JUIsi OY4MCTKH BOJIbI, XapaKTEPUCTHKA U BO3MOKHOCTH HOITY4YEHUS CBEPXUYUCTON U
obmenaboparopHoit

XapaKTepUCTUKA OCHOBHBIX TUIIOB KYJIBTUBUPYEMBIX KJIETOK MUKPOOPTaHU3MOB.

CpaBHHTENIbHAS XapaKTEPUCTUKA MUTATEIBHBIX TOTPEOHOCTEH KyIBTUBUPYEMBIX KIETOK
MHUKPOOPTraHU3MOB.
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13 XapakrepHble 0COOCHHOCTH KaueCTBEHHON M KOJMYECTBEHHOM OIICHKH OCHOBHBIX ITapaMeTPOB POCTa
KJIETOYHOM KYJIBTYPBI.

14 B03MOXHOCTH KyJbTUBUPOBaHMS KJIETOK PAa3HBIX TUIIOB B U3BECTHBIX KYJIbTYPAJIbHBIX CUCTEMAX.
TecrupoBanue

Tema 2. DkcrioHeHIMANBHAS (ha3a POCTa KICTOYHBIX KYIIBTYD.
L-dbopmbl 6akTepwmii:
=a)bakTepuu, yTpaTuBIINE KICTOYHYIO CTEHKY, HO COXPAaHUBIIIHE CIIOCOOHOCTh K Pa3MHOXKEHHUIO
b)He natoreHHsI 151 YeIoBEKa
¢)OKpy>KeHbI NENTHAOTIIUKAHOM
d)ImeroT HapyXHYIO MEMOpaHy
e)lIpenHa3HaueHBI 1Ji1 COXpPAHEHUS BUIA

2. Muromnazmaruueckast MeMOpaHa:

a)O0pasyercs 1Mo BO3ICHCTBUEM TIEHUITUUTMHA

b)3amuiaer KIETKy OT KUCIOT U IeIoueit

= ¢)TpexcnoitHast CTpyKTypa

d)Cnusucroe obpa3oBanue

€)O0pasyercs Mpu BO3JCHCTBUN HEOIAroNMPUATHBIX (aKTOPOB

3. 3HaueHue crop y Oaruu:

a)PasMHOXEHME

=b)CoxpaHeHue Bu1a B HEOIArONPHUATHBIX YCIOBUIX
c)HaxkoruieHre JOMOTHUTENBHBIX TUTATEIbHBIX BEIIECTB
d)IIpu3Haku nereHepanuu KIeTKH

€)3ammIaeT OT MUMMYHHOM CHCTEMBI MAaKpOOPTraHU3Ma
¢)CaHTUMETPBI

4. ]It MOp¢OoJIOTUH U CTPOCHUS TPUOOB XapaKTEPHO:
a)OTCyTCTBUE KJIETOYHON CTECHKHU

=b)O6pazoBanne MuLEIUs

¢)O06pa3zoBaHMe KaTCyJbl

d)nddy3Ho pacnonokeHHas sepHas CyOCTaHIIH
e)Hanuure )KupOBOCKOBBIX BEIIIECTB

5.3acayru [Tacrepa B MUKpOOHOIOTHU
a)OTKpBITHE BUPYCOB

=b)Pa3paboTka nmacrepuzanuu

¢)OTKpBITHE BO30YIUTENS TYOepKyie3a
d)Bocnpoussen s3KkcriepuMeHTaIbHBIA CUPHUITUC
€)OTKpBITHE BO3OYIUTENSI XOJIEPHI

6.Mopdomorust CiupoxerT:
a)lllapoBuaHble
b)HureBuHbIC
c)llamodykoBUIHBIE
d)KonycoBuansie

= ¢)U3BUTHIE



7. OCHOBHOW TaKCOHOMHYECKHM METO/I OKPACKH OaKTePHIA:
a)llo Heiiccepy

=b)I1o I'pamy

c)llo Mopo3zoBy

d)ITo Jlebdaepy

e)llo byppu-I'uncy

8.DYHKIIMH HUTOIUIa3MAaTUYECKON MEMOpaHbI:

a)O0ecnieunBaeT aire3ur0 MUKPOOPTaHN3MOB

b)He comepxuT nbIxarenbHbIe HENH

c)He oGpa3zyet Me30CcOMBI

d)SIBnsieTcs HOocUTeNneM TeHeTUYeCKoi nH(popMaun

= ¢)OcyILIEeCTBIIAET TPAHCIIOPT NUTATEIbHBIX BEIIECTB B KIETKY

9.K ’KUJIKUM NUTATEIBHBIM CPEAaM OTHOCST:
a)MsiconenToHHBIN arap

b)Cpena Dup0

c)KpoBsiHoii arap

=d)MsiconenToHHBINH OYyJIbOH
e)’KenrouHo-cosneBoii arap

10.BniepBbie OGaKTEpHOIOTUYECKUI METOI IPUMEHHIT:
a)JI. [Tactep

=b)P. Kox

¢)1.MeunukoB

d)A. Ban-JleBenryk

e)K.D6epT

11.PubGocomsr:

a)Cmy>kaT EHTPOM JUIsl 3a1aca MUTaTeIbHbIX BEIECTB
b)sABISIOTCS MPOU3BOAHBIMY IIUTOIIIA3MATHIECKOM MEMOpaHbI
= C)SBJISIFOTCS IICHTPOM CHUHTE3a Oelka

d)cmysxar s coxpaHeHus BUIa

€)COXPAaHSIOT KJIETKY OT HeOIaronpusTHBIX BO3ACHCTBHIMA

12.ITo MCTOYHMKY SHEPTUH Cpeau OaKTepuil pa3Iuyaror:
=a)DoToTpodbI

b)Metarpodsr

¢)OpranoTtpodsl

d)Aspo6sI

e)AyToTpodsI

13.TepmocTar npegHa3HauyeH 1J14:
=a)KyJbTUBUPOBaHUS MUKPOOPTraHU3MOB
b)Crepunm3aiuy MUTaTeIbHBIX CPEl
¢)O06e3BpeKUBaHNs OTPaOOTaHHON KYJIBTYPbI
d)ITonyueHus TUCTUIUTMPOBAHHOMN BOJIBI
e)JInopunbHOM cymiku

12
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14. Jlnist oOmuraTHBRIX aHAAPOOOB XapaKTEepPHO:

=a)[lorubaroT B MpuUCyTCTBUU KHCIOPOIA

b)ConepxaT HUTOXPOMBI

c)lIpu meiicTBuu Kucmopoaa oOpasyeTcs BoAa, KOTopas TYOUT KIIETKY
d)/lns pocTa HEOOXOAUM COJTHEYHBIN CBET

€)OKHUCIISAIOT TIIOKO3Y A0 YIJIEKUCIIOTO ra3a v BOJAbI

15.9Kk30(pepMEeHTHl Y MUKPOOPTaHU3MOB:
a)ACCUMWIHPYIOTCS BO BHYTPEHHEH cpefie
b)JIokanu3yroTcst B IUTOIUIa3ME KIETKU
c)HaxonsTcst B epuIuIa3MaTHIeCKOM MPOCTPAHCTBE
d)JIokanu3yroTcs B IUTOILIA3MaTHIECKO MeMOpaHe
= ¢)BBIIensIoTCS B OKPYKAIOUIYIO CPemy

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosblie Bonpocsl 3auera (IIK-1)

1 ®epmentepsl. Tumbl 1 ycTpoiicTBo ¢epmeHTepoB. OCOOEHHOCTH W MPOOIEMbI KYJIBTHBHPOBAHUS
KJIETOK B OnopeakTopax. [leHooOpa3oBaHue 1 TIEHOTalICHHUE.

2 BokcoBbI€ TOMEIICHUS U CTEpUIIbHBIE padodre MecTa. THUIlbl KOHCTPYKIU, OCHALIIeHHEe U TpeOOBaHUs
K pabore. BO3aMOXHOCTB HCIIONB30BAHUS TIPU KYJIBTHBHPOBAHUH PA3HBIX TUIIOB KIIETOK.

3 JlabGopaTopHble TepMOCTaThl, a’paTopbl M WHKYOaropbl. THIBI KOHCTPYKIMH ¥ BO3MOXHOCTH
IIPUMEHEHUs JUIsl Pa3HBIX TUIIOB KIIETOK.

4 Anmaparel JUii MacCOBOTO KyJIBTMBUPOBAaHUS KIETOK. THIBI, peXHMBI PabOThl U BO3MOXXHOCTH
UCIIOJIB30BAHUA I KYJIBTUBUPOBAaHHUS KIIETOK.

5 KynsrypaneHas nocyga. OcoOble TpeOOBaHUS K CBOMCTBAM NMOBEPXHOCTH M MaTepHaiy U3ACIHA U3
cTekya U Tuactuka. CrenuanbHas KynbTypaibHas mocyna. OOnacT NMpUMEHEHUS M BO3MOXKHOCTB
UCIIOJIb30BAHMS.

6 Ammaparel ISl OYMCTKH BOJbI, XapaKTEPUCTHKAa M BO3MOXHOCTU IIOJIYYEHUS CBEPXUYHCTON U
oOurenaboparopHoit Bozbl. [Ipubopsl, annmapaThl U peaKTUBBI AJI MBIThS U CTEPUIU3ALUHU TOCYIbL.

7 TlonmyuyeHnue W KyJIBTUBHPOBAHWE MPOTOILIACTOB rpuOoB. [luTarensHbie cpenpl U ycioBus. PeBepcus
TPUOHBIX MPOTOILJIACTOB.
8 IlomyueHue u KyJIbTHBUpPOBaHHE OakTepuajbHBIX MpoTOIIacToB. [luTaTenbHble Cpeapl M yCIOBUS.
PeBepcust OakTepranbHbIX TPOTOILIACTOB.
9 XapakTepucTHKa OCHOBHBIX THIOB KyJbTHBHUPYEMbIX KIIETOK MUKPOOPTaHU3MOB.
10 CpaBHuUTEnbHAST  XapaKTePUCTHKA  MHUTATEIbHBIX  TMOTPEOHOCTEH  KyIBTHBHPYEMBIX  KJIETOK
MHUKpPOOPTraHU3MOB.
11 XapakrepHble 0COOEHHOCTH Kaue€CTBEHHON M KOJMYECTBEHHON OIICHKH OCHOBHBIX IapaMEeTpPOB POCTa
KJIETOYHOM KYJIBTYPBI.
12 BO3MOXHOCTH KYJIbTUBUPOBAHUS KJIETOK Pa3HBIX TUIIOB B U3BECTHBIX KYJIBTYpPaJIbHbBIX CUCTEMAX.
13 OcobGeHHOCTH MMOBEPXHOCTHOTO CIIOC00a KYJIbTUBUPOBAHMS KJIETOK MUKPOOPTaHU3MOB.
14 CpaBHuUTenbHAS XapaKTEPUCTHUKA COAEPIKaHUS OCHOBHBIX (ha3 pa3BUTHUS MOMYISALUHU KIETOK.
15 B03MOXHOCTH CYCIIEH3UOHHOTO KYJIbTUBHUPOBAHUS MUKPOOPTAHU3MOB.

16 CpaBHuUTENbHAs XapaKTEPUCTUKA MEPUOJUYECKOIO M HENPEPBHIBHOIO MPOLECCOB KYJIbTUBUPOBAHUS
KJIETOK.

Tunosble 3aganusa 1 3adera (ITK-1)
1 CpaBHHTE KpUBBIE POCTa MUKPOOPTAaHU3MOB TPU MOJTYYECHUU NEPBUYHBIX U BTOPUYHBIX METaOOIUTOB
B OMOTEXHOJIOTUYECKOM IIPOU3BOJICTBE.



2 Kak u3BecTHO, IPOU3BOACTBO BUTaMuHa B12 OTHOCHTCS K YMCTO OMOTEXHOIOTUYECKOMY CIIOCO0Y €To
IIOJyYyeHUs, KOIZla B KauecTBE IMPOAYLEHTA JAHHOTO BHUTAMUHA HCIIOJB3YIOTCS IPONHOHOBBIE
6axrepuu. [Ipeanoxure onTUMaIbHBIN MEeTO (PepMEHTAIIMH U YCIOBUH €€ IPOBEICHHS.

3 Inst 3¢p¢deKTHBHOTO TPOBEAEHUS OWOTEXHOJIOTHYECKOTO TMpoliecca OONbIIOe 3HAYEHUE HWMEET
NUTaTelIbHasl cpefla, B KOTOPOHM MHMKPOOPTaHU3MBI-IPoAyleHThl BAB ucnons3yloT B KadecTBe
MCTOYHMKA a30Ta pa3IMyHbIE a30TCOJEPKalINe COSANMHEHHUS, COAepKalllie aMUHHBIA a30T UM HOHBI
ammonus. Kakue ycnoBus mnpoBeaeHHs (GEpMEHTAlUMU [0 HCTOYHMKY a30Ta MpU MOJy4YEeHUU
AHTUOUOTHUKOB OYIYT SIBISATHCS ONTUMAIbHBIMU?

4 B mporecce OMOCHHTE3a aHTHOMOTHUKOB OOJIBINIOE 3HAYEHHWE MMEET COJEp)KaHHe YIIepoza, a3oTa U
docdopa B nutarenpHOU cpere. Kak BiuseT M3MEHEHHE COAEPKAHMSI ITHX BELIECTB HA MPOIECC
OMOCHHTE3a BTOPUYHBIX META0OIMTOB, U Ha TIpoliecc GepMEHTAITUH B 1IeJI0M?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCHUILIMHE, MPOCIECKUBACT
«3a4TECHO» MEXIUCLIUIIIMHAPHBIE CBSI3HU. Bnaneer METOJIaMH
AKCIEPUMEHTAJILHON pabOoThI C KYJIBTYpaMl MUKPOOPIaHU3MOB

TIK-1 HMeeT HU3KUI YpOBEHb 3HAHMN MO JUCIUIUIMHE, HE IPOCIIEKUBAET
«HE 3a4TCHO» MEXTUCIUIUTMHAPHBIE CBSI3U. He BJIaJIceT METOJIaMH
HKCTIIEPUMEHTAIBHOM paboThl ¢ KyIbTypaMu MUKPOOPTaHU3MOB

5. MeTonnueckue ykazaHusi AJisi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOIaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TPOrpaMMHOE obecreueHue, MpodecCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCIUILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B paszmene «YueOHo-meToamueckoe u  HUH(POpMAIMOHHOE OOECleYeHUEe JUCIHUIUIMHBDY —YyKa3aHa
pEeKOMEeHTyeMasi OCHOBHAS U JIOTIOJTHUTEIbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX U WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JTUCIUIUTAHBL.

5.2 Pexomenanuu oOy4aromumcs 1o padbote ¢ TEOpeTUUECKUMHU MaTeprallaMu 110 TUCLUILIINHE

[Tpu u3yyennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKIMOHHOM 3aHATUM MaTepual M JOMNOJIHWUTh €ro € YYEeTOM PEKOMEHAOBAHHOW IOMOIHUTEIbHOU
JIUTEPATYPBI;

- IIPY CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENaTh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbIE CUCTEMBI:

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

- IIPYU NOATOTOBKE K TEKYILIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoH1a oleHouHbIX cpencTs (POC).
5.3 Pexomennaruu o pabore ¢ Hay4HOU 1 y4eOHOM uTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 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.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:



- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Anemmmna E. C., JIpo3nosa E. A., Pomanenko H. A. KynsTuBHpOBaHHE MUKPOOPTraHU3MOB KaK OCHOBA
OMOTEXHOJIOTUYECKOTO Tpoliecca : yueoHoe mocodue. - OpenOypr: Yaupepcuret, 2017. - 192 c. - Teker :
anekTponnbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=481743

2. CoortuakoB B. b., Kapanaim M. M., Mockanes A. B., Kieuxo JI. U. MukpoOuosorusi, BUpycojaorus 1
MMMYHOJIOTHS : PYK. K J1a0. 3aHATUAM : yueb. mocooue. - M.: [DOTAP-Menna, 2014. - 319 c.; 319 c.

3. lllymaesa, I I1., CBupunona, T. B., Kopueesa, O. C., Mansuena, O. 1O., Memepsxkosa, O. JI., MoTtuHa,
E. A. Mukpobuosnorus ¢ OCHOBaMH OHOTEXHOJOTHM (TEOpUs W TIpaKkTUKa) : ydeOHOoe mocobwue. -
2023-09-29; Mukpobuosorusi ¢ OCHOBaMH OWOTEXHOJOTHH (TEopus M TpakThka). - BopoHex:

BopoHexckuii rocygapCTBEHHBIM YHHBEPCUTET HH)XEHEPHBIX TexHojoruit, 2017. - 316 c. - Tekct :
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/70810.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. BopoOreB A.A. MenuinHcKass MUKpPOOHOJIOTHSI, BAPYCOJIOTHSI 1 UMMYHOJIOTHS : Y9€OHUK )1 CTY/ICHTOB
Me€]I. By30B. - 2-€ U3/., ucrp. u gom.. - M.: MUA, 2012. - 704 c.

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust u npakruka B 2 4. Yacts 1 : YueOHuk s
By30B. - Mockga: FOpaiit, 2020. - 315 c. - Tekcr : snexrponmbiii / DBC «FOPAUT» [caiir]. - URL:
https://urait.ru/bcode/450147

3. HerpycoB A. U., KotoBa U. b. MukpoOuosorusi: Teopust U npakTuka B 2 4. YacTts 2 : Y4eOHHUK a5
By30B. - Mockaa: IOpaiit, 2020. - 332 c. - Tekcr : snekrponnsii / DBC «FOPAMT» [caiit]. - URL:
https://urait.ru/bcode/451769

4. 3BepeB B.B., boituenko M.H. OCHOBBI MHUKPOOHOJIOTMHM M UMMYHOJOTMM : Y4eOHHK. - MoCKBa:
I'S0TAP-Menua, 2019. - 368 c. - Tekcr : anekrponnbiit // 3bC «KoHCynbTaHT cTylneHTa By3a U MeEIBYy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970450468.html

6.3 VlHble UCTOYHUKHU:

1. Mon6uo.py - http://molbiol.ru/

2. Pycckuii MmenumHcKuii cepsep - http://www.rusmedserv.com

3. Mukpo6uomnorus - http://microbiology.ucoz.org

4. Menynugep - http://meduniver.com

5. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILINHBI, IPOrpaMMHOe o0ecrnedyeHue,
npogeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUWsl 3aHATHH MO JUCIMIUIMHE HEOOXOAWMO CIENyHIlee MaTepUualbHO-TEXHUIECKOEe
obecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJIS W TNPOMEKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpAUd (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).
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