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

IIK-1 Crnocoben pa3pabarpiBaTh NPEIJIOKEHUS TIO0 COBEPIICHCTBOBAHHIO

onorexnoioruii BAB ¢

MCIOJIb30BaHUEM MHKPOOHMOJIOTHYECKOTO CHHTE3a M OmoTpaHchopManyl MHUKPOOPTaHU3MOB, KJIETOYHBIX
KYJBTYp *KUBOTHBIX U pacTEHUMN

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
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

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

[ImanupyeT W MOPOBOAMT SKCHEPHUMEHTHl C KyIBTypamu
MUKpPOOPraHU3MOB. AHAIU3UPYEeT U HUHTEPIPETUPYET
MOJTyYEHHBIE TaHHBIE

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITK-1 Cniocoben pa3pabaTbiBaTh NPeIOKEHHS IO COBEPIIEHCTBOBAHUIO OMOTEXHOJIOTUI
BAB ¢ wucnonp3oBaHHEM MHUKPOOHOJIOTHYECKOTO CHHTE3a U OHOTpaHchopManuu
MHUKPOOPI'aHU3MOB, KJICTOUHBIX KYJIBTYp >KUBOTHBIX M PACTEHHUM

Ne HanmenoBanwme ®opma oOyueHus
n/m JMUACIUTUINH, OuHas Ou4HO-32049H
ONpEACIIAOIINX (cemecTtp) as
MEKTUCITUTUTHHAPHEIE (cemecTp)
CBA3U 112 (41111213
1 |buomenuiiga u + +
orodapmarieBTHKa
2 |Buorexnonorus + +
OHOIOrHYECKH
aKTHUBHEBIX BEIIECTB
3 |buoTexHONOTHA + +
TPOACKEH U
MHIETHAIBHBIX
rpuboB




4 |KynsTuBupoBaHue + +
pacTUTENBHBIX KIETOK
¥ TKaHel in vitro

5 |MonekynspHas + +
ouonorus u
TeHETHYECKas
WHKCHEPHSI

6 (ITumesas + +
OHMOTEXHOJIOr U

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

JucuunnuHa «YrnpaisieMoe KyJIbTHBUPOBAHHE MHKPOOPTaHM3MOB» OTHOCHTCS K 4acTd, (OpMHpyeMoit
y4aCTHUKaMH 00pa30BaTelIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo Hanpasnenuto moarotosku 19.04.01
- buorexnonorus.

JucuuninuHa « YopasiasieMoe KyJIbTUBUPOBaHNE MUKPOOPraHU3MOBY n3ydaercs B 4, 3 ceMecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIMHEL: 3 3.€.

Ounas: 3 3.e.

OuHo-3a04Has: 3 3.¢.

B yueGHoi paGoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 108 108
KonrakTHast pabora 80 22
Jlexuuu (Jlexuum) 32 10
[Tpakruueckue (Ilpakt. pad.) 48 12
CamocrostensHas padota (CP) 28 86
3auer - -
3.2.Conepxanue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O |03 O |O-3] O |03
4 cemecTp
1 Mogenupyemslit Omnpoc
O00BEKT — KJeTouHast | 8§ | 2 8 |12 |4 |14
OIS
2 OKCHOHEHIMAIbHAS Ompoc;
¢aza pocra 8 2 8 2 14 |14 TecTtupoBaHue
KJIETOUYHBIX KYJBTYD.
3 WNurnbuposanue u Omnpoc
aKTUBAIUS
KJIETOYHOTO POCTA.
Kuneruka 8 2 8 2 | 4 |14
KJIETOYHOTO POCTa B
MIEPEXOTHOM
COCTOSTHUH.




4 Kuneruka TernioBoit Ormpoc;
rudenu KJIeTOK U TectupoBanue
CIiop.
HectpykrypupoBan
HBIE MOJIETIH
KJICTOYHOTO pPOCTa B
NEPUOTUECKUX
npoueccax

5 CTpyKTypupOBaHHBI Omnpoc
€ MOJIeNT! KHHETUKU
KJIETOYHOT'O POCTA. 8 | 4 8 2 6 | 14
Onrumusanus

KJIETOYHOTO POCTA.

6 Kuneruka Ormpoc;
o0pa3zoBaHUA TectupoBanue
MOMYJISIUAMA
KJIETOK TIPOJYKTOB
MeTabonu3ma.
CerperupoBaHHbIE - - 8 12| 4|16
MOJIENT! KHHETUKU
KJIETOYHOTO pOCTa U
o0pa3oBaHUs
MIPOIYKTOB
MeTabonu3ma.

Tema 1. Moaenupyembiii 00beKT — Ki1eTouHas nomyasinus. (IIK-1)
Jlexknus.
HcTtopudeckoe pa3BUTHE KyTHTUBUPOBAaHUS MUKpoopranusMoB. Pabotsr JI. [Tactepa, M. Pomana, P. Koxa u

IPYTUX YYEHBIX II0 CO3JaHUI0O M COBEPIICHCTBOBAHUIO METOJOB KyJIBTHBUPOBAHMS M HU3YUEHUIO
noTpeOHOCTEH KIETOK MUKPOOPTaHU3MOB, OTHOCSIIUXCS K Pa3HBIM TAKCOHOMUYECKHM IPYTIIaM.

AKTyallbHOCTh IPUMEHEHUS KYJIBTYp MUKPOOPTaHM3MOB B Pa3jMYHbIX 00JacTSIX OMOJIOTHH, MEIUIUHBI U
CEJIbCKOTO X03s1icTBa. BO3MOXHOCTh WX MCIOJIb30BaHUSI B PEUICHUH psia Ouosiorndeckux mpobiem. Ponb
MUKpPOOPTaHU3MOB B OMOTEXHOJIOTUH MPHU MPOU3BOJCTBE OMOIOTMYECKH aKTUBHBIX BEIIECTB; MPUMEHEHHE
WX B TCHETHUYECKON, MEAUITMHCKOM, (PapMaKoJIOrHIeCcKON MPAKTHUKE, B CEIbCKOM XO3SMCTBE H JIp.

IIpakTnyeckoe 3ansATHE.
OcHOBHBIE THITBI 000PYIOBAHUS /ISl KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB
[1nan npoBeneHUs 3aHATUS.
1 Annaparypa.
2 Iluranue MUKpoopra-HU3MOB. [TuTarenbHbie Cpeabl, UX MPUTOTOBICHNE U CTEPUIIU3ALIMSL.

3 Meroabl KyJIBTHBHPOBAHUS MHKPOOPTaHM3MOB: MOBEPXHOCTHBIM, IIIyOWHHBIH, NEPHOANYECKHIH,
HETIPEPhIBHBIN, 00bEMHO-IO0JIMBHOW M METOX MPOIJICHHUS NEPUOIMYECKON KYIBTYpHI, YIpaBiIseMoe
KyJIETUBUPOBAHUE.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Ponp MHKpOOpraHu3MOB B OHOTEXHOJOTHMHM TPH TPOU3BOJICTBE OHOJIOIMYECKHM AaKTHBHBIX BEIIECTB;
NPUMEHEHHE X B FeHETUYECKOM, MEJUIIMHCKOHN, (papMaKoIOrHueCcKOl MpaKTHKE, B CEIBCKOM XO3SHCTBE U

Ap.

Tema 2. JxcnnoHeHnnanbHas ¢ga3a pocra KjaeTo4HbIX KyJapTyp. (IIK-1)
Jlexknus.



Arnmaparbl A7 OYUCTKH BOJBI, HMCIOJNb3YEMOHM Jisi HPUTOTOBJIEHUS IUTATENBHBIX CPEN WU MBIThA
KyJBTYypalbHOM mocynsl. X XapakrepucTuka UM BO3MOXHOCTH  IIOJIyYEHUS CBEPXYHUCTOM H
obmenaboparopHoii Bojabl. [Ipubopbl, anmaparbl M PEAaKTUBBI JUISI MBIThbS W CTEPHIIM3ALUHN TIOCYIBI,
00eCreynBaloIe BBIMOJHEHUE BCEX JTAlOB TEXHOJOTHMUYECKOTO IIpolecca: CYHIMIbHBIE MIKabl ¢
IPUHYIUTEIBHON MPOJYBKOM TOpSYMM BO3AYXOM, IapOBBIE WM BO3AYLIHBIE CTEPWIM3ATOPBl U T. I.
[TpuGopsl A7 AO3UPOBAHMS, pa3BeleHUS M MPoO00TOOpa. ABTOMATHYECKHE U IOTYaBTOMATHUECKHE
J103aTOPBI-TMIIOTOPBI, MUNETKH U T. 1. OCHOBHBIE TPeOOBaHUS, MPEABIBIIEMbIE K TAKOTO posia mprudopam.
VYerpoiicTBa JUIsl TIPUTOTOBJICHMS MNUTATENbHbIX cpel. OCHOBHbIE TpeOOBaHMS, MPEIbIBISEMBIE K
MUTATEIIbHBIM CpeJaM JUlsl KJIETOYHBIX KyJBbTYp. YCTAaHOBKU Ui CTEPUIIM3YIOIMIEH (MIBTPAIIUH SKUAKHX
MUTATENBbHBIX cpel. MUKpo- W yabTpa@uibTpals NHUTATENBHBIX Ccpel. BoKcoBble mOMEIIeHUs u
JamMuHap-00Kcel. VX Tumbl, o0ycTpoiicTBO u 3HaueHue. JlabGopatopubie TepmocTtaTsl. CrenuaibHbIe
TpeOOBaHuUs, MPEabsBIsEMbIC K TaOOPAaTOPHBIM TepMOCTaTaM il KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB, U
TUNBl UX KOHCTpykimid. CO2-unkyOatopsl U a3paropsl. HeoOXonuMOCTh M 3HaYeHHE WX HCIIOJIB30BAHMUA.
Ammapatbl JJ1 MaCCOBOTO KyJIBTUBUPOBAHMS KJIETOK, 00€CIIeUNBAIOIINE IPUHYAUTEIBHOE TIepeMEIINBaHUE
U adpaluIo MHUTATENbHBIX CPEl C MOMELICHHBIMH B HHUX KYJIbTypaMH MUKpPOOpPraHu3MoB. JlaGopaTtopHbie
BCTPAXUBATENIN U POJUIEPHBIC YCTAHOBKH, X THUIIBI, PEKUMBI paOOTHl U 3HAYEHUE VI KYJIBTHBUPOBAHUS
kieTok. JlabopatopHeie U npombinuieHHbIE GepMeHTepbl. VX Ha3HaueHHe, TUIIbI, KOHCTPYKIMA U 00JacTu
npuMeHeHus. Cnenuduyeckue ocoOeHHOCTH palboThl ¢ depmentepamu. [IpoGrembl eHOOOpa3oBaHUs U
MEHOTaleHus. XeMOCTaThl, TypOUI0CTaThl U APYrHe CHOCOObl YIpPaBICHHUs MPOIECCOM KYJIbTUBUPOBAHUS
MUKpoopranuzMoB. Kynsrypanenas nocyaa. OcoOble TpeOOBaHUS K CBOMCTBaM MOBEPXHOCTH U MaTepHaly
M3 M3 CTeKJIa M IUJIaCTUKA, MPEeIHA3HAYCHHBIX Ui KyJIbTUBUPOBAHUA MHUKPOOHBIX KIIETOK.
CrnenuanpHasi KyJdbTypajibHas mocyda: (prIakoHbI, KOJIOBI, MaTpachkl, 4amku lleTpu, ruiarel, pojuiepHbIE
cocyabl, MPOOUPKH, MUNETKH U T. 1. OOIaCTH NPUMEHEHHS CTEKJIIHHON U IJIACTUKOBOM mocyisl. OCHOBHBIE
MOJIXO/IbI, CIOCOOBI U CTETIEHB MOATOTOBKHU MOCY/AbI K KYJIBTUBUPOBAHHIO MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.

KonmuyecTBeHHass XapaKTEPHCTHKA KYJIBTYp M IITAMMOB: CKOPOCTh POCTa; SKOHOMHYECKHH KOIPPHUIIHMCHT
WY BBIXOJ OMOMAcCCHI.

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

2 TlapameTpbl pocTa: CKOPOCTh POCTa, YpOXKal KJIETOK, BpeMsl T€HEpaIlWH, JIUTEILHOCTh Jar-(assbl,
SKOHOMHUYECKUH U META0OTNYECKI KOA(DPHUITUEHTHI U Jp.

3 ®usndeckue, XUMHUYECKUE W Owosiorudeckue (GakTopbl, BIUsAONMKE Ha 3((HEKTUBHOCTH Ipoliecca
KyJIBTUBHPOBAHUSI MUKPOOPTaHM3MOB.

4 TlapaMmeTphbl, ONPEACISAIONINE MPOIOJDKATEILHOCTh CTAAUN aJaNTalMH KJIETOK MHKPOOPTaHU3MOB K
HOBBIM YCJIOBUSIM KYJIBTHUBHUPOBAHUS.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Crnemuduueckue 0coOeHHOCTH paboThl ¢ hepMEHTEPaAMHU.
2 TIpob6nemMbl meHOOOPa30BaHUS U TICHOTAIIICHUSI.

3 XemocTatbl, TypOUAOCTaThI U APYTHE CIOCOOBI YIPABICHUS MPOLIECCOM KYTHTUBHPOBAHUS
MHUKPOOPTaHU3MOB.

4 KynbrypanbHas nocyzua.

5 Oco0bie TpeOOBaHUS K CBOMCTBAM IMOBEPXHOCTH M MaTepUaly U3ICIUN U3 CTEKIIA U MJIACTUKA,
MpeIHa3HAYEeHHBIX AJIs KyJbTUBHUPOBAHMSI MUKPOOHBIX KJIETOK.

Tema 3. UHruOupoBanue 1 aKTHBALMS KJIETOYHOr0 pocta. KuHeTHKa KJI€TOYHOr0 pocTa B
nepexoaHoM cocrossuuu. (ITK-1)
Jlekuus.



[TpuHIUMBI COCTaBIEHUS NHUTATeNbHBIX cpel. OCHOBHBIE THUIIBI W COCTaB MUTATENbHBIX Cpea JUis
KyJIBTUBUPOBAHUS MHMKPOOPTaHM3MOB pPa3IMYHBIX TAKCOHOMHUYECKHUX Tpymn. OCHOBHBIE NHUTATEIbHbIC
noTpeOHOCTH KiIeTOK. KadecTBeHHOE M KOJMUYECTBEHHOE COJEpKAHUE BCEX HEOOXOIUMBIX KOMIIOHEHTOB,
00eCTeYnBaONINX ONTUMAIBFHOE PA3BUTHE MHUKPOOHBIX KJIETOK, IMOJYYCHHBIX U3 PA3TUYHBIX NCTOYHHUKOB.
[IpenmymiecTBa 1 HEAOCTATKU PAa3HBIX TUIIOB MHUTaTeNbHBIX cpea. [lombop cocTaBa MUTATENBHBIX CPEX C
Y4E€TOM THUIIOB TUTAHHUS KyJIbTUBUPYEMBIX MHKPOOPraHu3MoB. OCOOEHHOCTH NHTATENbHBIX Cpel,
NpeIHAa3HAYEHHBIX JUIsI JMHAMMYECKOrO M CTAI[MOHAPHOTO KYJIGTUBUPOBAaHMSA. BiusHue yciaoBuit
KyJIbTUBUPOBAHUS Ha SKU3HEACATEIBHOCTh MHUKpOOpranuzMoB. CrocoObl ONTHMHU3AIMHM  YCIOBHUH,
o0ecrneyrnBaroNe MaKCUMAJIbHBI YpPOBEHb MPOAYKLIUHM OHMOMAcChl M MHUKPOOHBIX METa0OJIHMTOB.
[ToTpeGHOCTB B KUCIIOPOJIE U a’3palys.
IIpakTH4eckoe 3aHATHE.
WHrnbupoBanue U akTUBaLKs KJIETOYHOTro pocTa. KHHETHKa KJIETOYHOIro pocTa B IEPEXOAHOM COCTOSHUU.
[Tnan npoBeneHUs 3aHATHUSI.
1 OcOOEHHOCTH NMTATENBHBIX Cpell, NpeJHa3HAaYeHHBbIX [ JUHAMUYECKOTO U CTALMOHAPHOIO
KYJIbTUBUPOBAHUS.
2 BnusiHMe yci0BUH KyJIbTUBUPOBAaHUS Ha )KU3HEAEATEIbHOCTh MUKPOOPTaHU3MOB.
3 Crnioco0Obl ONTUMU3AIUH YCIOBUH, 00€CIICUNBAIOIINE MAKCUMAIIBHBINA YPOBEHb MPOLYKIIMH OMOMACCHI
¥ MUKPOOHBIX METAOOJIUTOB.
4 TloTpeGHOCTH B KUCIOPOIE U a3palusl.
3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 OcHOBHBIE THTATENBHBIEC TOTPEOHOCTH KIICTOK.
2 KauecTBEHHOE U KOJIMUYECTBEHHOE COJEPKAHUE BCEX HEOOXOIMMBIX KOMIIOHEHTOB, 00€CIIeUNBAIOIINX
ONTUMAJILHOE PA3BUTHE MUKPOOHBIX KJIETOK, NOTYYEHHBIX U3 Pa3IMYHbIX HCTOYHUKOB.
3 IlpeumymiecTBa M HEAOCTATKH PA3HBIX THUIOB IIUTATEIBHBIX CPEL.

Tema 4. Kuneruka tensioBoi ruéesu KieTok u cnop. HectpykrypupoBaHHble MoeIH KIE€TOYHOTO
pocta B nepuoanyeckunx npoueccax (IIK-1)
Jlexknus.
HE TPEAYCMOTPEHO
IIpakTnyeckoe 3ansATHE.
BrrsicHeHue BIUSHUS yCIIOBHNA KyJIBTUBUPOBAHUS Ha XapakTep pocTa OaKTepuil.
[1nan npoBeneHMs 3aHATHUS.

1 Jlunamuka pocTa KyJIbTYpbl MHUKPOOPTaHM3MOB W XapaKTepHblE OCOOCHHOCTH KaKIOW (asbl.
[TapameTpbl pocTa: CKOpOCTb pOCTa, YpOKail KIETOK, BpeMs I'€HEpalluu, JJIUTEIbHOCTH Jiar-(hasbl,
SKOHOMHYECKUH U Merabonudeckuii koddduumentst u ap. Dusndeckue, XUMHUYECKHE U
Ouonornueckre  (GakTopel, BIMAOMKME Ha  A(PQPEKTHBHOCTh  Mpolecca  KyJIbTUBUPOBAHHSA
MUKpOOpranusMoB. Ilapamerpsl, onpenensiouniye NpoaODKUTEIbHOCTh CTAIUU aJalTaluy KJIETOK
MHUKPOOPTaHU3MOB K HOBBIM YCJIOBHUSIM KyJbTUBHUPOBAHHSL.

2 dusuyeckne, XUMUYECKHE U Ouojornueckue (akTopbl, BIMsIONMe Ha d()PEKTUBHOCTH Mporiecca
KyJIbTUBUPOBAHUS MUKPOOPTaHU3MOB.

3 Ilapametpsl, onpeAemnstomye NPOJOKUTENbHOCTh CTaJUH aJalTalud KIETOK MUKPOOPTaHU3MOB K
HOBBIM YCJIOBHSIM KyJIbTUBUPOBAHHUS.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

JluHaMuKa pocTa KyJIbTYpPbl MUKPOOPTaHU3MOB U XapaKTepHbIe 0COOEHHOCTH KaXK01 (a3bl.

Tema 5. CTpyKTYypupOBaHHbIE MOJIeJIM KHHETUKH KJIETOYHOI0 pocTa. ONTUMH3aIUA KJIETOYHOI0
pocra. (IIK-1)
Jlekumus.



[ToBepXHOCTHOE KYJIBTHBUPOBAHHE MUKPOOPTaHW3MOB. BO3MOXHOCTH M OCOOCHHOCTH KYyJIBTUBHUPOBAHHUS
MHUKPOOPTaHU3MOB  PA3IMYHBIX TPYII TOBEPXHOCTHBIM crnocoboM. CyCneH3MOHHOE, IITyOMHHOE
KyJabTUBUpoBaHue. Co3naHue CyCHEH3MOHHBIX KYyNbTYp. BO3MOXXHOCTH W OCOOCHHOCTH KYJIBTHBHPOBAHUS
MHUKPOOPraHU3MOB pa3JIMYHBIX TPYII B )KUJIKUX IMUTATENIbHBIX cpefax. Ilepuonuyeckoe KylabTUBUPOBAHHE
MUKPOOPraHU3MOB U €r0 JOCTOMHCTBA W HenocTarkd. I[logxonbl, MO3BOMIAIOIUE IMPOMIUTH BpPEMs
CYLIECTBOBAHUS INEPUOAUYECKUX KYIbTyp. MCIonb3oBaHUE MEPUOAMYECKUX KYJIBTYP B INPOMBIIUICHHBIX
TEXHOJOTHSIX M JabOopaTopHOM  mpakThke. Pa3sHOBUAHOCTH MEPUOIUYECKOTO  KYIHTHBHPOBAHUS
MHKPOOPraHu3MOB. MHOIOUMKIMYECKOE W  MHOIOCTaJUHHOE  KylIbTMBUpOBaHME. HemnpepsiBHOE
KyJIBTUBUPOBAHHUE KaK HambOoliee MPOrpecCUBHBIN MPOIECC KyJIbTUBUPOBAHUS KIETOK MHUKPOOPIaHU3MOB.
OCOOEHHOCTH M BO3MOXHOCTH, JOCTOMHCTBA W HEJOCTATKH KYJIBTMBUPOBAHUS MHKPOOHBIX KIIETOK
IPOTOYHBIM cHIOCOO0M. OTINYUTENbHBIE MPU3HAKK XEMOCTAaTHOTO U TYpOUIOCTAaTHOTO KYJIbTHBHUPOBAHHUS.
PazHoBHIHOCTH CITOCOOOB YIPaBICHUS MPOLECCOM KYJIBTHBUPOBAHUS MHUKPOOPTaHU3MOB IO NPHHLHUITY
TypObunocrara. MeToabl co3laHust M OMOJIOTHYECKHE CBOMCTBA CHHXPOHHBIX KYJIBTYP MHUKPOOPTaHM3MOB.
VYipasnseMoe KyJIbTUBUPOBAHUE MUKPOOPTAHU3MOB C 33JaHHBIMU CBOMCTBAMU.

IIpakTnyeckoe 3ansATHE.
CTpyKTypupOBaHHbIE MOJIETIN KUHETUKH KJIETOUYHOIO pocTa. ONTUMHU3aIUs KJIETOYHOTO pOCTa.
[1nan npoBeneHUs 3aHATUS.
1 TloBepxXHOCTHOE KyJIBTHBUPOBAHUE MUKPOOPTaHNU3MOB.
2 Bo3MOXXHOCTH ¥ OCOOEHHOCTH  KYJIBTUBUPOBAaHUS ~ MHUKPOOPTaHU3MOB  Pa3UYHBIX TPy
MOBEPXHOCTHBIM criocoboM. CycrieH3MOHHOE, IITyOUHHOE KYJIHTUBUPOBAHUE.
3 BO3MOXXHOCTH M OCOOEHHOCTH KyJbTHUBHUPOBAHUS MUKPOOPTaHU3MOB PA3IMYHBIX TPYMNN B KHIKHX
MUTATEIbHBIX Cpeaax.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1 Pa3HOBHIHOCTH NEPUOANUYECKOTO KyJbTUBUPOBAaHUS MUKPOOPTaHU3MOB.
2 MHOTOIUKINYECKOE U MHOTOCTAIMMHOE KYJIbTHUBUPOBAHUE.
3 HemnpepsiBHOE KyJIBTUBUPOBAaHUE KaK HauOoJIee MPOrpeCCUBHBIN MPOLIECC KyTbTUBHPOBAHUS KIETOK
MHUKPOOPTaHU3MOB.
4 Metozpl co3jaHus U OMOJIOTHYECKHE CBOMCTBA CHHXPOHHBIX KYJIBTYP MUKPOOPTaHU3MOB.
5 VnpasnsieMoe KyJIbTUBUPOBAHHE MUKPOOPTaHU3MOB C 33IAHHBIMU CBOMCTBAMHU.

Tema 6. Kuneruka o0pa3oBaHusi NOMyJISAUUSMH KJIETOK MPOAYKTOB MeTad01u3Ma.
CerperupoBaHHbIe MOJEJIH KHHETHUKH KJIETOYHOI0 POcTa U 00pa30BaHusl NPOAYKTOB MeTad0IM3Ma.
(IIK-1)

Jlekumus.
HE IIPETYyCMOTPEHO
IIpakTH4Yeckoe 3aHATHE.
VYcrnoBuss W YacToTa IMEPEeceBOB  MUKPOOPraHM3MOB B 3aBUCHUMOCTH OT OCOOEHHOCTEM  HX
KU3ZHENIEATEIbHOCTH.
[1nan npoBeneHUs 3aHATUS.

1 BO3MOXXHOCTH ~ JAJUTEIBHOTO  HOAJEPXKaHUA B JKU3HECHOCOOHOM  COCTOSSHUM  KYJBTYD
MUKPOOPraHU3MOB C COXPAHEHUEM TAaKCOHOMHYECKUX U JPYIUMX BaKHBIX IIPU3HAKOB. Ilepuonnyeckue
TNEPCCCBhI MI/IKpOGHBIX KJICTOK Ha TMHUTATCIbHBIC CPCIBI. VYcaoBuss M 4gacToTa NEepeCccBOB
MHUKPOOPTaHU3MOB B 3aBUCHMOCTH OT 0COOCHHOCTEH MX >KHM3HEAEATeNbHOCTH. [lonepkanne KIIeTok
Mexay nepeceBamu. llpenMyinecTBa M HEIOCTAaTKM NEPUOAMYECKHUX IIEPECEBOB. XPpaHEHUE
MHUKPOOPTaHU3MOB I10J] MUHEPAJIbHBIM MaciioM. MuHepansHoe Maciio. Beibop ycnoBuii /Ui XpaHeHUs
MUKPOOPraHU3MOB PAa3JIMYHBIX TAaKCOHOMMUYECKUX TIpynim. lIpeumyimiecrBa M HEAOCTaTKU JAaHHOTO
MeTo/a. XpaHEHHE KJIETOK B JIMOPHIU3UPOBAHHOM COCTOSHUHU. YCJIOBHUS TONyYEHHS U XPaHCHHS
TUOQMIN3UPOBAHHBIX KYJIBTYp. 3allUTHBIE CpeAbl U PEeXUMbl Jduodminzanuu. llpemmymiectsa u
HEJIOCTaTKM JAaHHOTO MeToja. XpaHeHHe MHUKPOOHBIX KJIETOK NpU HHU3KUX M CBEPXHHU3KUX
temneparypax. KpuokoncepBanus. Kpuomnporekropel M ycinoBusi XpaHeHus. IlpeumymectBa u
HEAOCTAaTKHU JaHHOI'O ME€TOAA.

2 Ilepuoanueckue rnepeceBbl MUKPOOHBIX KJIETOK HA MUTATENbHBIE CPEJIbI.



3 IlopnepxaHue KJIETOK MEXKIY IIEpECEBAMU.

4 IlpeuMyuiecTBa U HEAOCTATKU MEPUOIMYECKHUX MTEPECEBOB.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 XpaHeHue KJIETOK B TUOPUITNZUPOBAHHOM COCTOSTHUH.

2 VYcnoBus NOMYYEHUS M XpaHEHHS THO(PUIN3UPOBAHHBIX KYJIBTYP.

3 3ammTHBIC CPEIbl U PEKUMBI JTHO(DHITA3AITIY.

4 TlpeumyuiecTBa U HEAOCTATKU JaHHOTO METO/A.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

nocemaemMocts — 10 0ajuioB

TEKyIIUi KOHTPOJIb — 60 6aioB

4 cemecTp

KOHTPOJBHBIE Cpe3bl — 3 cpe3a mo 10 6amioB KaxabIi

npemMuaabHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJIioB 1O 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeACHNS 3aHATUS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. [Mogenupyemsiii | Ompoc 10 VYeTHBIE OMpoc MOMKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
00BEKT — (poHTaNbHBIN, WHAWBUAYaAIbHBIH, KOMOMHUPOBaHHBIH. (OCHOBHBIE
KJIETOYHAas Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:
MOMYJIALHS. - IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCTH HCIIOJB30BAaHHBIX MIPUEMOB U CIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO MaTepuana;

- panuMOHATBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJaHue.

8-10 0OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec €My
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUs

5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-4 Gamna — CTyOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

10



OKCIIOHEHIIMAITb
Has Qasa pocra
KJIETOYHBIX

KYJBTYD.

Ormpoc

10

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-4 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaT€pPHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctout u3 15 Bompocos.

7-10 GamyoB — CTyAEHT MpaBHIbHO OTBedaeT Ha 75-100% Bompocos B
TecTe

4-6 GannoB — CTyAeHT NpaBWIbHO oTBeuaeT Ha 50-74% BompocoB B
TecTe

1-3 Gamnm — cTymaeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Menee 25% mpaBHIIBHBIX OTBETOB OAJJTOB HE JAET.

11
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VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-4 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaT€pPHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

12
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VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-4 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaT€pPHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

Tect coctout u3 15 Bompocos.

7-10 GamyoB — CTyAEHT MpaBHIbHO OTBedaeT Ha 75-100% Bompocos B
TecTe

4-6 GannoB — CTyAeHT NpaBWIbHO oTBeuaeT Ha 50-74% BompocoB B
TecTe

1-3 Gamnm — cTymaeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.

Menee 25% mpaBHIIBHBIX OTBETOB OAJJTOB HE JAET.
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Ormpoc

10

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1-4 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaT€pPHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
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6. Kunernka Omnpoc 10 VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
o0OpazoBaHus (poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
HOMYTALUSIMA KauecTBa YCTHOTO OTBETA MOAJICKAILETO OLIEHKE:!

KJIIETOK - IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;
MPOIYKTOB - IOJTHOTA W TITyOMHA OTBETA;
MeTaboIn3Ma. - CO3HATENBFHOCTh OTBETA;
CerperupoBanH - JIOTHKa U3JI0KEHUSI MaTepuaa;
bI€ MOZETH - palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
KUHETHKU MOCTaBJICHHON y4eOHOH 3a/1auu;
KJIETOYHOTO - CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
pocra MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;
o0Opa3zoBaHus - MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;
MPOIYKTOB - PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
MeTaboIM3Ma. 3aJjaHue.
8-10 OamnoB — CTYAGHT YMEET COIOCTaBUTh TONYyYEHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA
5-7 Ganna - CTyIEHT yMeeT MIPUMEHSTDH MOTYyYEHHYIO TIPH OATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTU JUCKYCCHIO C HCIONB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.
1-4 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaT€pPHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyXxaaeMyto npodiaemy
Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
TecTupon 10 Tect cocTout u3 15 Bonpocos.
aHue(KoH 7-10 GamyoB — CTyAEHT MpaBHIbHO OTBedaeT Ha 75-100% Bompocos B
TPOJILHBI Tecre
i cpe3) 4-6 GannoB — CTyAeHT NpaBWIbHO oTBeuaeT Ha 50-74% BompocoB B
Tecre
1-3 Gamnm — cTymaeHT mpaBWIBHO OTBedaeT Ha 25-50% BompocoB B
TecTe.
Menee 25% mpaBHIIBHBIX OTBETOB OAJJTOB HE JAET.
[TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
8. IIpemMuansHBIC OaITHI 20 [IpemMuansHbIC OAITBL:
MIPOXOXKICHNE OHIaH-Kypca — 20 6amioB
9. |MnauBuayanbHBIC 3a1aHUS, 90 Jo6op: CTyOeHT MOXKET MpeNoCTaBUTh BCE 3aJaHMs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI
10. HUroro 3a cemectp 100

HToroBast oueHka 1o 3a4ery BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPeXOaIbHOM

mkane. IlepeBox  100-0annpHOU

peﬁTHHFOBOﬁ OLICHKHU 10 JUCHUITIIIMHE B TpaAUIIUOHHYIO

YeThIpeX0aIbHYIO0 OCYIIECTBISIETCS CIEAYIOUIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

50 - 100 6aiutoB

3ayTeHo

0 - 49 Gaiu10B

He 3auteno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
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Onpoc

Tema 1. Mogenupyempiii 00BEKT — KJICTOYHAS TIOTTYJISIIHS.
1 depmentepsbl. Turibl U ycTpoHCTBO (pepMEHTEPOB.

2 OcoOeHHOCTH U TIPOOJIeMBbI KyJbTUBUPOBAHUS KIETOK B OMopeakTopax. [leHooOpa3oBanue u
TICHOT allICHHUE.

3 BokcoBbIe TOMENICHHS U CTepUIIbHBIE paboune MecTa. TUIbl KOHCTPYKITMH, OCHAIIICHHE W TPEOOBaHUS
K pabore.

4 B03MOXHOCTH UCITOJIb30BaHMS IIPpU KYJIbTUBUPOBAHWH PA3HBIX TUIIOB KJICTOK.

5 JlabGoparopHble TEPMOCTATHI, a3paTopbl U UHKYOATOPhI. THUITBI KOHCTPYKIMHI U BO3MOXKHOCTH
IIPUMEHEHUs JUIsl Pa3HBIX TUIIOB KIIETOK.

6 Anmapartsl 111 MACCOBOTO KyJIFTUBUPOBAHUS KJIETOK. TUIIBI, pexXKUMbI pabOThI U BO3MOKHOCTH
UCITIOJIB30BAHUA I KYJIbTUBUPOBAaHUS KIIETOK.

KynbrypanbHas nocyna.
Oco0ble TpeboBaHMs K CBOMCTBAM NOBEPXHOCTH U MaTepUaty U3AeIUN U3 CTEKJIAa U IUIaCTHKa.
CrienmanpHast KyapTypaibHas nocyaa. O0macTi IpuMEeHEHHs 1 BO3MOKHOCTD UCIIOIb30BaHUS.

S O 0

10 Anmapatsl A OYMCTKH BOZbI, XapaKTEPUCTUKA U BOSMOXKHOCTH TOTYUYEHHS CBEPXUHCTOM U

obmenaboparopHoit
11 XapakTepucTHKa OCHOBHBIX THUITOB KYJBTUBUPYEMBIX KJIETOK MHKPOOPTaHH3MOB.

12 CpaBHUTENbHAS XapaKTEPUCTUKA TUTATEIBHBIX MOTPEOHOCTEN KYIbTHBHPYEMBIX KIICTOK
MHUKPOOPTraHU3MOB.

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. DxcrioHeHIMANBHAS (ha3a POCTa KICTOYHBIX KYIBTYD.
L-dbopmbr 6akTepwmii:
=a)bakrepuu, yTpaTuBIINe KICTOYHYIO CTEHKY, HO COXPAaHUBIIIHE CIIOCOOHOCTh K Pa3MHOKEHHUIO
b)He natoreHHsI 11 YeToBEKa
¢)OKpy>KeHbI NENTHAOTTIUKAHOM
d)meroT HapyXHYIO MEMOpaHyY
e)lIpenHa3HaueHBbI 1Ji1 COXpAHEHUS BUIA

2. Muromnazmarnueckast MeMOpaHa:

a)O0pasyercs 1Mo BO3ICUCTBUEM TIEHUITUUTMHA

b)3amumaeT KIeTKy OT KUCIOT U IeIoueit

= ¢)TpexcnoitHast CTpyKTypa

d)Cnusucroe obpa3oBaHue

€)O0pasyercs Mpu BO3JCHCTBUN HEOIArONMPUATHBIX (aKTOPOB

3. 3HaueHue crop y Oaruu:

a)Pa3zMHOXEHME

=b)CoxpaHeHue Bu1a B HEOIATONPHUATHBIX YCIOBUIX
c)HaxkoruieHre JOMOTHUTENBHBIX TUTATEIbHBIX BEIIECTB
d)IIpu3Haku nereHepanuu KIeTKU

€)3ammIaeT OT MMMYHHOM CHCTEMBI MAaKpOOPraHU3Ma
¢)CaHTUMETPBI
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4. ]It MOp¢OoJIOTUH U CTPOCHUS TPUOOB XapaKTEPHO:
a)OTCyTCTBUE KJIETOYHON CTEHKHU

=b)O6pazoBanue MuLeIUs

¢)O06pa3zoBaHHe KaTCyJbl

d)Anddy3Ho pacnonokeHHas sepHas CyOCTaHIIH
e)Hanuyre )KupOBOCKOBBIX BEIIECTB

5.3acayru [Tacrepa B MUKpOOHOIOTHU
a)OTKpBITHE BUPYCOB

=b)Pa3paboTka nmacrepuzanuu

¢)OTKpBITHE BO30YIUTENS TYOepKyie3a
d)Bocnpoussen s3kcriepuMeHTaIbHBIA CUPHUITUC
€)OTKpBITHE BO3OYIUTEIS XOJIEPHI

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

= ¢)U3BUTHIE

7. OCHOBHOW TaKCOHOMHYECKHUI METOJI OKpAaCKH OaKTepuit:
a)llo Heiiccepy

=b)[lo I'pamy

¢)lTo Mopo3zoBy

d)ITo Jledhdnepy

e)llo Byppu-I'uncy

8. OyHKIIMH IUTOIIA3MAaTHIECKOM MEMOpaHBI:

a)O0ecreunBaeT are3u0 MUKPOOPTraHU3MOB

b)He conepxut apIxaTenbHbIC HETH

c)He o6pazyet Mme30combl

d)SABnseTcs HocuTEIEM TeHETUUECKON MH(MOPMAITIT

= ¢)OCyIIeCTBISECT TPAHCIIOPT MUTATEIHHBIX BEIIESCTB B KIETKY

9.K ’kuKuUM MUTATENbHBIM CPEAaM OTHOCSAT:
a)MsiconenToOHHBIN arap

b)Cpena Du10

c)KpogsiHoii arap

=d)MsiconenToHHbII OyTbOH
e)XKenTouHo-coyeBoii arap

10.BriepBbie GaKTEpHOIOTHUECKUN METOJT TPUMEHWIT:
a)JI. [Tactep

=b)P. Kox

¢).MeununkoB

d)A. Ban-JleBenryxk

e)K.D6ept
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11.PubGocomsr:

a)Cmy>kaT IEeHTPOM JUIsl 3araca MUTaTeIbHbIX BEIECTB
b)sABISAIOTCS MPOU3BOAHBIMY IIUTOIIIIA3MATHIECKOM MEMOpPaHbI
= C)SBJISIFOTCS IICHTPOM CHHTE3a Oelka

d)cmysxar s coxpaHeHuUs BUIa

€)COXPAaHSIOT KJIETKY OT HeOIaronpusTHBIX BO3ACHCTBHIA

12.ITo MCTOYHMKY SHEPTUH Cpea OaKTepHuil pa3Iuyaror:
=a)DoToTpodbI

b)Metarpodsr

¢)OpranoTpodsl

d)Aspo6sI

e)AyToTpods

13.Tepmocrar npeaHa3HauyeH 1J14:
=a)KyJIbTUBUPOBaHUS MUKPOOPTraHU3MOB
b)Crepunm3aiuy MUTaTeNbHBIX CPEl
¢)O06e3BpeKUBaHNs OTPAOOTaHHON KYJIBTYPbI
d)ITonyueHus TUCTUIUTMPOBAHHOMN BOJIBI
e)JInopunbHOM cymku

14. [l oGnuraTHeIX aHA3pOOOB XapaKTEepPHO:

=a)[loru6aroT B MpUCYTCTBUH KUCIOPO/IA

b)Conepxar HTUTOXPOMBI

c)lIpu neticTBuM KUCI0poa 00pazyeTcst Boua, KOTopasi TYOUT KIETKY
d)dsis pocta HEOOXO UM COTHEUHBIN CBET

€)OKHCIISIFOT TITFOKO3Y JI0 YITICKHCIIOTO Ta3a U BOJBI

15.9x30(hepMeHThI Y MUKPOOPTaHHU3MOB:
a)ACCUMUIMPYIOTCSI BO BHYTPEHHEN cpezie
b)JIokanuzyroTcs B MUTOIIA3ME KIETKH
c)HaxopasiTcst B mepuIuia3sMaTuieckoM MpOCTPAHCTBE
d)JIokanu3yroTcst B IUTOTIIa3MaTHIECKONH MeMOpaHe
= ¢)Brigensiorces B OKpyXarollyo cpeay

4.3 TIpomexxyTouHas aTTecTalus M0 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-1)

1 ®epmentepsl. Tumbl U ycTporcTBO (pepMeHTepoB. OCOOCHHOCTH W MPOOIEMBbI KyJIbTHBHPOBAHUS
KJIETOK B OmopeakTtopax. [leHooOpa3oBaHue U MIEHOTAIIICHHE.

2 BoxcoBsie MOMEIIEHUS U CTEpHIbHBIE paboune MecTa. THUITbI KOHCTPYKIIUNA, OCHAIIICHUE U TPeOOBaHUS
K pabote. BO3BMOXXHOCTB HCIONB30BAHUS TP KYJIBTUBUPOBAHUU PA3HBIX TUIIOB KJIETOK.

3 JlaGopaTopHbIE TEPMOCTaThl, a’paToOpbl W HWHKYOATOphl. THMBI KOHCTPYKIMH M BO3MOXHOCTH
MPUMEHEHUS Ui Pa3HbIX TUIIOB KIIETOK.

4 Anmapatrbl JUisl MacCOBOTO KyJAbTHBHPOBAHHS KJIETOK. THIBL, pEeXKUMbI pabOThl U BO3MOXKHOCTHU
MCIIOJIb30BaHUs JIJIs1 KYJIbTUBUPOBAHUS KIIETOK.



5 KynsrypaneHas nocyna. OcoOble TpeOOBaHUS K CBOMCTBAM NMOBEPXHOCTH M MaTepHaily U3ACIHA U3
cTekya U Iactuka. CrenuanbHas KylbTypaibHas mocyna. OOnacT NMpUMEHEHUS UM BO3MOXKHOCTB
UCIIOJI30BAHMS.

6 Ammaparel Il OYMCTKH BOJbI, XapaKTEPUCTHKAa M BO3MOXHOCTU TIOJIYYEHHS CBEPXUYHCTON U
oOuienaboparopHoit Bozbl. [Ipubopsl, anmapaThl U peaKTUBBI AJIS1 MBIThS U CTEPUIN3ALUHU TOCYIbI.

7 TlonmyuyeHnue W KyJIBTHUBHPOBAaHUE MPOTOILIACTOB rpuOoB. [luTarensHbie cpenpl u ycnoBus. PeBepcus
TPUOHBIX MPOTOIJIACTOB.

8 IlomyueHne u KyJIbTHBUpPOBaHHE OakTepuajbHBIX MpOTOIIacToB. [luTaTenbHble Cpeapl M yCIOBUS.
PeBepcust OakTepranbHbIX TPOTOILIACTOB.

9 XapakTepucTHKa OCHOBHBIX THIOB KyJbTUBHUPYEMBIX KIIETOK MUKPOOPTaHU3MOB.

10 CpaBHuTenbHasE  XapaKTEpPUCTHKA  IMUTATEIbHBIX  MOTPEOHOCTEH  KyIBTUBHPYEMBIX  KJIETOK
MHUKPOOPTaHU3MOB.

11 XapakrepHble 0COOEHHOCTH Kaue€CTBEHHON M KOJMYECTBEHHON OIICHKH OCHOBHBIX IapaMETPOB POCTa
KJIETOYHOM KYJIBTYPBI.

12 B03MOXHOCTH KyJbTUBUPOBaHUS KJIETOK PAa3HBIX TUIIOB B U3BECTHBIX KYJIbTYPAJIbHBIX CUCTEMAX.
13 OcoOGeHHOCTH MOBEPXHOCTHOTO CIIOC00a KYJIbTUBUPOBAHMS KJIETOK MUKPOOPTaHU3MOB.

14 CpaBHuUTENnbHAS XapaKTEPUCTHUKA COAEPIKAHUS OCHOBHBIX (ha3 pa3BUTHUS MOMYIALUHU KIETOK.

15 BO3MOXHOCTH CYCIIEH3UOHHOTO KYJIbTUBHUPOBAHUS MUKPOOPTAHU3MOB.

16 CpaBHuUTENbHAs XapaKTEPUCTUKA MEPUOJUYECKOIO M HENPEPHIBHOIO MPOLECCOB KYJIbTUBUPOBAHUS
KJIETOK.

Tunosble 3aganusa 1 3adera (ITK-1)
1 CpaBHHTE KpUBBIE POCTa MUKPOOPTAaHU3MOB TPH MOJTYYESHUU NEPBUYHBIX U BTOPUYHBIX METaOOIUTOB
B OMOTEXHOJIOTUYECKOM IIPOM3BOICTBE.
2 Kak u3BecTHO, IPOU3BOICTBO BUTaMuHa B12 OTHOCHTCS K YMCTO OMOTEXHOIOTUYECKOMY CIIOCOOY €To
IIOJyYyeHUs, KOIZla B KauyecTBE IPOAYLEHTA JAHHOTO BHUTAMUHA HCIIOJB3YIOTCS IPOINHMOHOBBIE
6axrepuu. [Ipeanoxure onTUMaIbHBIN MeTO (pepMEHTAIIMH U YCIOBUH €€ IPOBEICHHS.

3 nst 3¢p¢deKTHBHOTO TPOBEAEHUS OWOTEXHOJIOTHYECKOTO TMpoliecca OOJbIIOe 3HAYEHUE HWMEET
NUTaTeNIbHasl cpefla, B KOTOPOM MHMKPOOPTraHU3MBI-IPoAyleHThl BAB wucnons3yloT B KadecTBe
MCTOYHMKA a30Ta pa3IMYHbIE a30TCO/EPKalIe COSANMHEHHUS, COAepKallue aMUHHBIA a30T UM HOHBI
ammonus. Kakue ycinoBus mnpoBeaeHHs (GEpMEHTAlMU [0 HCTOYHMKY a30Ta MpU MOJy4YEeHUHU
AHTUOUOTHUKOB OYIYT SBISATHCS ONTUMAIbHBIMU?

4 B mponecce OMOCHHTE3a aHTHOMOTHUKOB OOJIBINIOE 3HAUYEHHWE MMEET COMEp)KaHHe YIIepozaa, a3oTa u
docdopa B nutarenpHOU cpere. Kak BiuseT M3MEHEHHE COAEPKAHMSI ITHX BELIECTB HA IPOIECC
OMOCHHTE3a BTOPUYHBIX META0OIMTOB, U Ha TIpoliecc GepMEHTAITUH B 1IeJI0M?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

IK-1 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCHUILIMHE, MPOCICKUBAET
MEXIUCLIUIIIMHAPHBIE CBSI3HU. Brnageer METOAAMH
SKCHEPUMEHTAJILHON pabOoThI C KYJIBTYpaMl MUKPOOPTaHU3MOB

«3a4TCHO»
(50 - 100 6anoB)

TIK-1 HMMeer HU3KHN ypPOBEHb 3HAHUU IO TUCLHUILIMHE, HE MPOCIEKUBACT
MEXIUCLUIIIMHAPHbIE CBS3H. He BIIAJICET METOJIaMHU
AKCTIIEPUMEHTAIBHOM paboThI ¢ KyIbTYypaMyu MUKPOOPTaHU3MOB

«HE 3a4TCHOY»
(0 - 49 6amon)

5. MeTonnueckue yKkazaHusi AJisl 00y4a0IIUXCS 10 OCBOCHUIO M CHUILTHHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOy4arolmMMCs HEOOXOIUMO O3HAKOMHTHCS
copepkanueM paboueit mporpammbl nuctmiuinabl (PIT[), xotopas ompexpensier coiep:kanue, oObeM, a
TaKKe MOPAIOK N3yUEHHsI U TIPENoAaBaHus y4eOHOU AUCIUIUINHBI, €€ pa3/elia, YacTH.
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Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH 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 KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd 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.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 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.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATENIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BAaHHBIX IIPUEMOB U CTIOCOOOB PEIIEHUS TOCTABIEHHONW yueOHO! 3a1auu;

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

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMoOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHuE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPaHUS U JIMTEPATyphl), MpaKTUUeCcKas HaNpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aeKBaTHOCTh MCIOIb30BAHMSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHU, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE HUHOpMAIH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.
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MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.
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OOJIBITION ayTUTOPHH.
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