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

OIIK-4 TOTOBHOCTH HCHOJB30BaTh METOIBl MAaTEMAaTUYECKOTO MOJIECIMPOBAHUS MATEPUAIOB U
TEXHOJIOTHYECKHUX TMPOIECCOB, TOTOBHOCTHIO K TEOPETUUECKOMY aHAJIM3y M IKCIEPUMEHTAIBLHON MPOBEPKE
TEOPETHUYECKUX THITOTE3

[TIK-5 CnocoOHOCTh OCYIIECTBIATH TEXHOJOTHUECKUH pacyeT 00OpyIOBaHUS, BHIOOpP CTaHIAPTHOTO U
MPOEKTHPOBAHNE HECTAHAAPTHOTO 000PYIOBAHUS

[1K-6 CriocoGHOCTh K pa3paboTKe MPOEKTHOM JOKYMEHTAIH

1.2 Buns! u 3a1a4u poQeCCUOHANBHON A€ATEIbHOCTH MO AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

noadop, o0paboTKka M aHaJIM3 HAyYHO-TEXHHMYECKONW M MAaTEHTHOM HMH(OpMaIMu Mo TeMaTHKe
UCCIICIOBAHUSA C UCIIOJIb30BaHMEM CIICHUAIM3UPOBAHHBIX 0a3 JaHHBIX C HCHOJIH30BAHUEM
MH(POPMALMOHHBIX TEXHOJIOTUH

aHaJN3 TI0Ka3aTelieil TEXHOJIOTMYECKOTO TPoIiecca Ha COOTBETCTBUE HAYYHBIM pa3padoTKamM
pa3pa60TKa nporpamMm Hay4HbIX HCCHCI[OBaHHﬁ, OIICHKA U aHAJIM3 IMMOJTYYCHHBIX PC3YyJIbTaTOB

MMOUCK M pa3paboTKa HOBBIX 3P(HEKTUBHBIX MyTEH MOMYYCHHS] OMOTEXHOJIOTHYECKUX MPOTYKTOB,
CO3JJaHHE COBPEMEHHBIX OHMOTEXHOJIOTHMH, B TOM YHCJIE HaHOOMOTEXHOJOTHH, TEXHOJOTHM
PEKOMOMHAHTHBIX JIE30KCHPUOOHYKICHHOBBIX KHCIIOT, KIIETOYHBIX TEXHOJIOTUH

BbIJICJICHUE, WJCHTU(UKAMS W aHaIuW3 TMPOAYKTOB OHOCHHTEe3a U OHOTpaHCOpMaLuH,
MOJTYYEeHHE HOBBIX IITAMMOB-TIIPOYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3JJaHHe KOMIIO3ULIMOHHBIX ()OPM U ONTHMAJIBHBIX CIOCOO0B MPUMEHEHUS OMOTIpEenapaToB
MPOBEICHUE BaJIHIAIIMH TEXHOJIOTHYECKUX MPOIIECCOB M aHATUTUICCKIX METOIHK

n3yueHHe OWOXMMHMYECKUX U OHOJOTMYECKHMX 3aKOHOMEPHOCTEH IpoleccoB OHOCHHTE3a,
MHUKPO- U MaKpOCTEXHOMETPUH, MUKPO- U MAaKPOKWHETHKH POCTA MOMYJIALUNA MUKPOOPTaHU3MOB
U KJIETOYHBIX KYJIBTYp, B3aUMOACHUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTabOMMUECKUX MyTel M OCOOCHHOCTeW yTHIM3aluu cyOcTpaTa M CHHTE3a MPOIYKTOB
MeTabonu3ma

CO3[JaHHE TEOPETUUYECKHX MOJENeH, MO3BOJISIONINX IPOTHO3MPOBATh XapakTep H3MEHEHUS
CBOWCTB CBIpbSl B IIpoliecce ero OHoTpaHchOpMALMU W TMOMy4yaTh NMPOAYKLUHUIO C 3aJaHHBIMU
KaueCTBECHHBIMH XapaKTEPUCTUKAMHU

IKCTIEPUMEHTAIBHOE MCCIIEIOBAHNE OMOJIOTUYECKOW U (PU3MKO-XMMUYCCKOM KUHETHKH Ha BCEX
CTaIIUsIX TEXHOJIOTHYECKOTO MPOIECca M UX MAaTeMaTHIeCKOE ONMCaHNE

MOATOTOBKA HAYYHO-TEXHUYECKOM OTYETHOW JTOKYMECHTAIMH, AaHATUTHYECKUX O030pOB W
CTIpPaBOK, JOKYMEHTAllMH JJIsl yd4acTUss B KOHKypCcaX HAay4YHBIX IIPOEKTOB, MPOEKTOB
(dhapmakoneHbIX cTaTedl (roCcyJapCTBEHHBIX CTAHIAPTOB), IMyOJMKAIMS HAYYHBIX pPE3YJIBTATOB,
3aliTa UHTEJUIEKTYaIbHON COOCTBEHHOCTH

- MPOEKTHAs

OIICHKa BBI6p3.HHOFO croco0ba MMPOU3BOACTBA U AJBTCPHATUBHLIX BAPUAHTOB TEXHOJIOTUYECKOM
CXCEMEI U €€ y3JI0B, BI:IGOp OIITUMAJIbHOTO BapuaHTa

MMPOCKTUPOBAHUC OIIBITHBIX, ONBITHO-TTPOMBIIIJICHHBIX u IMPOMBINIJICHHBIX YCTaHOBOK
OMOTEXHOJOTHIECKOTO IMpOn3BOACTBA

PEKOHCTPYKLIMST ¥  MOJEPHH3aLUsl JCHCTBYIOIIMX OHOTEXHOJIOTMYECKUX IMPOIECCOB U
IIPOU3BOJICTB

MOACIIUPOBAHUEC U ONITUMU3AIUA [TIPOLCCCOB U allapaTroB MI/IKp06I/IOHOFI/I‘-I€CKOFO CHUHTE3a
pa3paboTKka OCHOBHBIX STalOB TEXHOJIOTHMYECKON CXEMbl, HCCIEJOBAHHE TEXHOJIOTMYECKOTO
IpolLecca Ha OMBITHON U OMBITHO-MIPOMBIIIJIEHHONW yCTaHOBKAX

MaTeMaTU4YEeCKOE MOJETUPOBAaHUE W  ONTHUMH3AIUMsl OCHOBHOW ammaparypbl U y3JIOB
TEXHOJIOTHYECKON CXEMBI

TEXHOJIOTMYECKH pacueT 00OpydOBaHHSA, BBIOOP CTAaHJAPTHOTO U  IMPOEKTHPOBAHHE
HECTaHIapTHOTO OMOTEXHOJIOTHIECKOTO 000PYIOBAHUS



- 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-4 I'oToBHOCTB
WCTIOTIb30BAaTh METObI
MaTeMaTHIeCKOTO
MOJICITUPOBAHUS
MaTepHayoB 1
TEXHOJIOTHYECKHUX
MPOIIECCOB, TOTOBHOCTBIO K
TEOPETUIECKOMY aHAIIN3Y H
SKCHEPUMEHTAIBHOU
MIPOBEPKE TEOPETUIECKIX
TUIOTE3

3HaeT ¥ MOHUMAET:

MCTOABI MATCMATUYICCKOI'O MOACIMPOBAHUA MATCPUAJIOB U
TCXHOJOTUYCCKUX IMMPOLCCCOB.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

HCIOJIB30BATh METOAbBI MATEMATHYCCKOI0 MOACINPOBAHUA
MaTCpUuajioB U TCXHOJOTHUCCKUX MPOIECCCOB.

Bnaneer:

HaBBIKaMU TCOPECTUYCCKOTO aHajan3a u
SKCHepHMeHTaHLHOﬁ MOPOBCPKE TCOPECTUIYCCKUX I'MIIOTEC3.

[IK-5 CnocobnocTh
OCYIIECTBIISITh
TEXHOJIOTUYECKUM pacyuer
obopymoBaHus, BEIOOP
CTaHIApPTHOTO U
MPOEKTHPOBAHUE
HECTaHAapTHOTO
obopymoBaHUs

3HaeT ¥ MOHUMAET:

o0opynoBaHus,
MPOEKTUPOBAHHUSI

0COOEHHOCTH TCXHOJIOTHUH pacyeTta
BLI60pa CTaHAAPTHOTO n
HECTaHAAapTHOI'O O60py,Z[OBaHI/I}I.

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

OCYIIECTBIIAITh TEXHOJOTMYECKUN pacueT o0OpyIoBaHus,
BBIOOD CTaHIapPTHOTO " MPOCKTHPOBAHUE
HECTaHIapTHOTO 000PYI0BAHHSI.

Bmaneer:

HaBBIKAMHM TEXHOJOTHYECKOTO pacdera OO0OpYIOBaHHUS,
BBIOOpA CTaHJAPTHOTO Hu MPOCKTUPOBAHUS
HECTaHAapTHOTO 00OPYIOBAHMSL.

[TK-6 CnocoGHOCTH K
pa3paboTKe MPOSKTHOM
JOKYMEHTAIUN

3HaeT U MOHUMACT:

0COOEHHOCTH pPa3pabOTKH TPOCKTHOW ITOKyMEHTAITUU B
Pa3IMIHBIX HaTpaBJICHHUIX OMOTEXHOJIOTHUECKOTO
MPOU3BOJICTBA.

YMeer (criocoOeH IPOAeMOHCTPUPOBATH ):

COCTABJISITh TIPOCKTHYKO AJOKYMCHTAIIMIO B Pa3IMYHBIX
HaIIpaBJICHUAX OHOTEXHOIOTHYECKOTO MMpOU3BOACTBA.

Bmaneer:

HaBBIKAMHM COCTABJICHHUS MPOCKTHOW JTOKYMEHTAllUUu B
Pa3IUYHBIX HaIpaBICHUSIX OHMOTEXHOJIOTHYECKOTO
MIPOU3BO/ICTBA.

1.4 CornacoBaHue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-4 ToroBHOCTH

HCII0JIB30BAaTh

METOJbI

MATEMATUYCCKOI'O

MOACIIUPOBAHUA

MaTepUajoB U TEXHOJIOTHYECKUX IPOLECCOB, TOTOBHOCTHIO K TEOPETUUECKOMY aHAJIN3y U
9KCIEPUMEHTAJIbHON ITPOBEPKE TEOPETUUECKUX TUIIOTES

No HaunmenoBanue
/1 JIACLIVIUINH,

®opma
0o0ydJeHus




ONPEACTAIOIINX Ou4HO-33049H
MEXIUCIUIUTHHAPHBIC ast
CBA3U (cemecTtp)
1134
1 |udopmarivioHHbIe +
TEXHOJIOTUH B
npodeccrnoHaIbHON
JIESATSILHOCTH
2 |HanobuorexHomoruu +
3|HUP +

I1IK-5 CnocoOHOCTh OCYIIECTBIATh TEXHOJOTHUECKUH pacdeT 00O0pyIOBaHUs, BBIOOD
CTaHJAPTHOTO U MPOEKTHPOBAHNE HECTAHAAPTHOTO 000PYIOBAHHUS

Ne HaumeHnoBanue ®dopma
n/n JMCIUATUINH, o0ydeH
OTIPEIICIISTFOTITIX ns
MEXKTUCITUTUTHHAPHEIE | OqHo-3
CBi3HU aoyHas
(cemect
p)
3
1 [buoTexHONOTHA
TPOACKEH U
MHIETHAIBHBIX
rpuboB

[TK-6 CriocoGHOCTh K pa3paboTKe MPOEKTHOM JOKYMEHTAIH

Ne HaumeHnoBanue ®dopma
n/m JMCIATUINH, obydeH

OTIPEIICIISTFOTITIX us
MEXKIUCITUTUTHHAPHEIE | OqHo-3
CBi3HU aoyHas
(cemect

p)

3
1 |HaHOOHOTEXHOIOTHUH

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuunnuHa «YmpapisieMoe KyJbTUBUPOBAaHUE MHUKPOOPraHU3MOB» OTHOCHUTCS K BapUaTHMBHOM YacTu
yaebHoro turana OIl mo nanpasnenuto noaroroBku 19.04.01 - buorexHomorusi.

JucuunnuHa « YopasisieMoe KyJIbTUBUPOBaHUE MUKPOOPTraHM3MOBY H3ydaeTcs B 3 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIUILUIMHEL: 2 3.€.
OuHo-3a04Hasg: 2 3.€.

OuHo-3a04YHas

Bun yueOHOM paboTHI
Y p (Bcero 4yacoB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 72
KonrakTHast pabora 10
Jlexmmm (JIextmm) 4

[Tpaktuueckue (Ilpakt. pab.) 6




CamocrosrenbHas padota (CP)

62

3auer

3.2.ConepxaHue Kypca:

Ne
TEMBI

HazBanue
paszzerna/TeMsbl

Bun yuebHo
pabotsl, yac.

Jlex |IIpa| CP
LIUH | KT.

pao.

0-3{0-3|0-3

DOpMBI TEKYILETO
KOHTPOJIS

3 cemectp

Monenupyembli
00BEKT — KJIETOYHAS
TTOTTYJISITHSI.

Omnpoc

OKCIIOHEHIIHATbHAS
¢a3za pocra
KJIETOYHBIX KYIBTYD.

Ormpoc;
TectupoBanue

NurnbupoBanne u
aKTUBAIM
KJIETOYHOT'O POCTAa.
Kuneruka
KJIETOYHOT'O pOCTa B
MIEPEXOTHOM
COCTOSIHUH.

Omnpoc

Kuneruka TeniaoBoit
ru0eiy KJIETOK U
crop.
HectpykrypupoBan
HBIE MOJIEJIH
KJICTOYHOTO POCTa B
MIePUOTUIECCKHIX
rporeccax

Omnpoc;
TecTtupoBanue

CTpyKTypupOBaHHBI
€ MOZIeNTU KHHETUKU
KJIETOYHOT'O pPOCTAa.
Ontumuzanus
KJIETOYHOT'O POCTAa.

Omnpoc

Kuneruka
oOpazoBaHUs
MOMYJALUAMU
KJIETOK MPOTYKTOB
MeTabom3ma.
CerperupoBaHHbIE
MOJIETH KUHETUKH
KJIETOYHOT'O pOCTa U
oOpazoBaHUs
MPOAYKTOB
MeTabom3ma.

Omnpoc;
TecTtupoBanue

Tema 1. Mogeaupyembiii 00beKT — KJIeTouHast nonyuasuus. (ITK-6)

Jlexkuns.




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. JxcnnoHeHnMaabHas ¢ga3a pocra KJIeTOYHbIX KyJabTyp. (IIK-6)
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-5)
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. Kuneruka tensioBoi ruéesu KieTok u cnop. HectpykrypupoBaHHble MoeIH KIE€TOYHOTO
pocTta B nepuoandeckux npoueccax (IIK-5)

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. (OIIK-4)
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.
(OIIK-4)
Jlexknus.
HE TPEAYCMOTPEHO
IIpakTnyeckoe 3ansATHE.

10



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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12

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
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14

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

Tunossie Bonpocsl 3auera (OIIK-4, ITK-5, ITK-6)

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 3aganun 14 3auera (OIIK-4, IIK-5, I1K-6)
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
MONyYeHUsl, KOrla B KadecTBE NPOMYICHTa JaHHOTO BUTAaMHUHA HCIONIB3YIOTCS TPOIMMOHOBBIC
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

Onenka

Kommnerenmu

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

«Ba4YTCHO»

OIIK-4

OTnu4YHO 3HAaeT METOAbl MaTeMaTHYECKOrO  MOJAETUPOBAHUS
MaTepuaioB M TEXHOJIOTMYECKUX TMpolueccoB. OTIMYHO yMeeT
UCIIOJIb30BaTh METO/IbI MaTeMaTH4YeCKOr0  MOJEIUPOBAHUS
MaTepuajoB M TEXHOJOTHYeCcKuX IMpoueccoB. CBOOONHO BiaaeeT
HaBbIKAMU TEOPETHMYECKOTO aHaliu3a M  HKCHEepHUMEHTaIbHOU
MpoOBEpKEe TeopeTuyeckux rumnore3. OTBET MOCTPOEH JIOTUYHO,
MaTepuan  M3JaraeTcs  YeTKO, SICHO,  XOPOILIUM  SI3BIKOM,
apryMeHTUPOBAHO.

IIK-5

OTMYHO 3HAeT TEXHOJIOTHIO pacuera o0OpymoBaHUsA, BbIOOpa
CTaHJAPTHOTO M TPOCKTUPOBAHMS HECTaHAAPTHOTO OOOPYIOBaHMS.
OTIMYHO  yMEeT  OCYIIECTBIATh  TEXHOJIOTHYECKHHA  pacueT
o0opymoBaHus, BHIOOP  CTAaHAAPTHOTO W  IMPOCKTUPOBAHHE
HECTaHIapTHOTO oOopymoBaHusi. (CBOOOTHO BlaJEeT HaBBIKAMHU
TEXHOJIOTHYECKOTO pacdeTa 000pyI0BaHUs, BEIOOpa CTAHIAPTHOTO U
MPOEKTHUPOBAHUS HECTAHIAPTHOTO 000PYIOBAHHS.

I1K-6

OTimuHo 3HAET 0COOGHHOCTH  pa3pabOTKH MIPOCKTHOM
JOKYMEHTAIIMH B PA3JIMYHBIX HATPABICHUSX OMOTEXHOJIOTHYECKOTO
npou3BoAcTBa.  CBOOOTHO  yMEET  COCTaBJIATH  MPOCKTHYIO
JOKYMEHTAIMIO B PA3JIMYHBIX HAMPABICHHUSIX OMOTEXHOJIOTHIECKOTO
npou3BoAcTBa. OTIMYHO  BIAZCET HABBIKAMH  COCTABIICHHS
MPOEKTHOMH  JIOKyMEHTAllMd B PA3JIMYHBIX  HalpaBIICHHUIX
OMOTEXHOJIOTUIECKOTO TIPOM3BOACTBA.

«HEC 3a4YTCHO»

OIIK-4

JleMOoHCTpUpyeT cnabbIi YPOBEHb 3HAHUU METO/I0B
MaTeMaTU4YE€CKOr0 MOJAETUPOBAHUS MaTepHalIoB U TEXHOJIOTHYECKUX
npoueccoB. He ymeer wucmosnp3oBaTb METOAbl MaTEMaTUYECKOTO
MOJICIMPOBAHMSI MaTEPHAIOB M TEXHOJOTMYECKUX mporeccoB. He
BJIa/IeeT HaBbIKAMU TEOPETUYECKOTO aHAJIN3a U SKCIIEPUMEHTAIBHOMN
MPOBEPKE TEOPETUYECKUX Turore3. HeyBepeHHO U JIOrMyYecKu
HEMOCJIEZI0BATEIbHO U3JIaraeT MaTepual.

IIK-5

He 3naer TtexHomormio pacdera 0OOpymaOBaHMs, BBIOOpa
CTaH/JapTHOTO U MPOEKTUPOBAHUSA HECTAHJAPTHOTO OOOPYHIOBaHUS.
He ymeer ocymecTBisiTh NPUMUTHUBHBIN TEXHOJIOTHYECKUNA pacyeT
o0opyoBaHus, BHIOOP  CTAaHAAPTHOTO W  IMPOCKTUPOBAHHE
HecTaHAapTHOro obopynoBanus. He Biajeer HaBbIKAMH HEKOTOPOTO
TEXHOJIOTMYECKOro pacyera o00pydOBaHuUs, BHIOOpA CTaHIAPTHOTO U
MIPOEKTUPOBAHUS HECTAHAPTHOTO 000PYIOBAHHUS.




I1K-6 He 3HaeTr HeKoTOpble OCOOCHHOCTH pa3pabOTKU IMPOEKTHOU
JOKYMEHTAIlMM B PA3JIMYHBIX HANPABICHUSX OMOTEXHOJOTHYECKOTO
pou3BoACTBA. He yMmeer cocTaBisTh IPOCKTHYIO JOKYMEHTALUIO B
Pa3IMYHBIX HANPaBICHUSIX OMOTEXHOJIIOTHYECKOTo Mpoun3BoAcTBa. He
BIIAJCCT HABBIKAMM COCTABJICHHUS IPOCKTHOM JOKYMEHTALlMU B
Pa3UYHBIX HANpaBIEHUSIX OMOTEXHOIOTUYECKOTO POU3BOACTBA.

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CAMOCTOSITEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OO0ydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueii mporpammbl nuctuiumHbl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMaIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecrieueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TEXHUYECKOE OOECIeueHUue ITUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro C Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIC 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

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

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

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WK B OTAEIBbHOW 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 CCBHUIKY Ha MCTOYHUK HHPOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U Trofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT ObITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTE€HHS B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
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- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYILETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO 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  T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MMOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALUU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpAHUS U JIMTEPATyphl), MpaKTHUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pasJiesaM IMporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Anemmna E. C., [lpo3znosa E. A., Pomanenko H. A. KynsTuBupOoBaHNE MHUKPOOPTraHM3MOB KaK OCHOBa
OMOTEXHOJIOTUYECKOTO TpoIiecca : yuyeObHoe nmocobue. - Opendypr: Yaupepcutet, 2017. - 192 c. - Teker :
sanektpoHusli  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743

2. CooituakoB B. b., Kapamax M. M., Mockanes A. B., Knenko JI. 1. Mukpobuonorusi, BApycoIorusi 1
UMMYHOJIOTHS : PyK. K J1a0. 3aHATHIM : yue0. mocobue. - M.: I'DOTAP-Menua, 2014. - 319 c.; 319 c.
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3. lllymaena, I I1., CBupunona, T. B., Kopueesa, O. C., Mansuena, O. 1O., Memepsxkosa, O. JI., MoTtuHa,
E. A. Mukpobuosnorus ¢ OCHOBaMH OHOTEXHOJOTHM (TEOpUs W TIpaKTHUKa) : ydeOHOoe mocobwue. -
2023-09-29; Mukpobuosoruss ¢ OCHOBaMH OHMOTEXHOJOTHH (TEopus M TpakThka). - BopoHex:
BopoHexckuii rocygapCTBEHHBIM YHHBEPCUTET HH)XEHEPHBIX TexHoioruii, 2017. - 316 c. - Tekct :
anekTpoHHbii // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/70810.html

6.2 JlonosHUTENbHAS TUTEpPATYpA:
1. BopoOreB A.A. MenuinHcKass MUKPOOHOJIOTHSI, BAPYCOJIOTHSI 1 UMMYHOJIOTHS : YY€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. - Mocksa: FOpaiit, 2020. - 315 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/450147

3. HerpycoB A. U., KotoBa U. b. MukpoOuosorusi: Teopust U npakTuka B 2 4. YacTts 2 : Y4eOHHUK myst
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekcr : anexrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451769

4. 3BepeB B.B., boituenko M.H. OCHOBbI MHUKPOOHOJIOTMHM M UMMYHOJOTMM : Y4eOHHK. - MoCKBa:
I'SOTAP-Menua, 2019. - 368 c. - Teker : anexkrponnslii // ObC «KoHCynbTaHT CTyA€HTa By3a U MEIBY3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970450468.html

6.3 VlHble HICTOUHUKHU:

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. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAWBHUIYaJIbHBIX KOHCYJbTALUM, TEKYLIEr0 KOHTPOJI U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOM nHbOpManu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
nH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIre TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JInneH3noHHOE MPOrpaMMHOE 00eCTIeUeHuE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

7-Zip 9.20

Onepannonnas cucrema Microsoft Windows 10

Microsoft Office [Ipodeccuonanbusiii moc 2007

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. IPR BOOKS: snekrponno-6ubanorednas cuctema. — URL: http://www.iprbookshop.ru
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2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru
5. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

7. Hayunas osnektpoHHas OuOmuorexka Poccuiickoit  akamemun — ectecTtBo3HaHms. —  URL:
https://www.monographies.ru

8. Odunmanbuelii caiit @onga oduiecrBenHoro MmaeHus. — URL: https:/fom.ru

9. [Tnardopma Nature . — URL: https://www.nature.com/siteindex

10. Ipesunentckas 6ubnmorexka umenn b.H. Enpumna. — URL: https://www.prlib.ru
11. Poccwmiickas rocynapctBenHas o6uomuoreka. — URL: https://www.rsl.ru

12. Poccuiickas HarmonanpHast oudnuoreka. — URL: http://nlr.ru

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

14. ®enepanbubrii noptan «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru
15. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

17. DNIEeKTPOHHBIN Karajor dyHIaMEeHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

18. KOpaiit: sanexkrpoHHO-OubMMOTeYHast cuctema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEMMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pA30BATEILHON CPEe YHUBEPCUTETA.



