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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 oOyyeHus
wn OI%PIG(;H;;T?OH;;IX Ounas Ou4Ho-3a04HAs
(cemectp) (cemectp)
MEXTUCITUTUTMHAPHBIS
CBS3H 1|12 (3|41 (2]3]4
1 [bnoMenunuHa u + +
ouodapmarieBTHKa
2 |buotexnomorus + +
Omonornyecku
AKTUBHBIX BEIIECTB
3 |buorexnonorus + +
JIPOXOKEN U
MUTENATBHBIX
rpuboB
4 |KynsTHBUpOBaHHE + +

PacCTUTEIBHBIX KIECTOK
M TKaHEH 1n vitro

5 |MonexkynapHast + +
Ouosorus u
TeHEeTHYeCKas
WH)KEHEPHS

6 |HoBbie HammpaBieHUs + +
OMOTEXHOJIOTHU:
POTEOMUKA,
TETTUIOJIOTUS

7 (ITnmeBas + +
OMOTEXHOJIOTHS

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

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

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

JucuunnuHa « YopasisieMoe KyJIbTUBUPOBaHHUE MUKPOOPTraHU3MOBY H3ydaeTrcs B 4 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCIHHUILUIMHEL: 4 3.€.

Ounas: 4 3.e.
B yueGHoi paGoTs! Ounas OuyHo-3a04yHas
(Bcero yacoB) | (Bcero 4acoB)
O0mast Tpy10éMKOCTb TUCHHUILTHHBI 144 144
Konrakthas pabota 24 22
Jlexmm (Jlextmm) 8 10
[Tpaktuueckue (Ilpakt. pad.) 16 12




CamocrosrenbHas padota (CP)

84

86

OK3aMeH

36

36

3.2.ConepxaHue Kypca:

Ne HasBanue
TEMBI paszena/TeMsbl

Bun yueGHO# paboThI, yac.

Jleknun

[Tpakr.
pao.

CP

0 |03

0 |03

0 |03

DOpMBI TEKYILETO
KOHTPOJIS

4 cemectp

1 Monenupyembli Omnpoc
00BEKT — KJIeToyHas | 2 2 2 2 |14 | 14

MOITYJIA YA

Ormpoc;
TectupoBanue

2 OKCIIOHEHIIHATIbHAS
¢aza pocra 2 12 (21121414
KJICTOYHBIX KYJBTYD.

3 NurnbupoBanne u Ompoc
aKTUBAIM
KJIETOYHOT'O pPOCTAa.
Kuneruka 2 2 2 2 [ 14 ] 14
KJIETOYHOT'O pOCTa B
MEPEXOTHOM

COCTOsIHHH.

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

Omnpoc;
TecTtupoBanue

5 CTpyKTypupOBaHHbI Omnpoc
€ MOZIeNTU KHHETUKU
KJIETOYHOTO POCTA. 2 41412 (14|14
Ontumuzanus

KJICTOYHOTI'O pOCTa.

Omnpoc;
TecTtupoBaHue

6 Kuneruka
oOpazoBaHUs
MOMYJIALUAMU
KJIETOK MPOTYKTOB
MeTabonm3ma.
CerperupoBaHHbIE - - 4 | 2 |14 |16
MOJIETM KUHETUKH
KJIETOYHOT'O pOCTa U
oOpazoBaHUs
MPOAYKTOB
MeTabonm3ma.

Tema 1. Mogeaupyembiii 00beKT — KJIeTouHast nonyasuus. (ITK-1)
Jlekumus.
Hcropuueckoe pa3BuTHE KyJIBTUBHPOBaHUS MUKpoopranuzMoB. Pabotsr JI. [Tactepa, M. Pomna, P. Koxa u
JOPYTMX YYEHBIX IIO CO3JaHUI0O M COBEPIICHCTBOBAHUIO METOJOB KYJIBTUBHUPOBAHHS U H3YUYEHUIO
noTpebdHOCTEN KJIETOK MUKPOOPTaHU3MOB, OTHOCSIIIIMXCS K Pa3HBIM TAKCOHOMHUYECKHUM TpyIIaMm.



AKTyaJbHOCTh PUMEHEHHUS KYJIBTYP MHUKPOOPTaHM3MOB B Pa3IMYHBIX 00JacTAX OMOJIOTHM, MEIUIIUHBI U
CEJICKOTO X03AUCTBAa. BO3MOXXKHOCTh MX MCIOJIB30BaHMS B PELICHUHU psiaa OMOIIOTHYecKuX mpoodiem. Posb
MHUKPOOPIaHU3MOB B OMOTEXHOJIOTUH MPH MPOU3BOJCTBE OMOIOTUYECKH aKTHUBHBIX BEIIECTB; IPUMEHEHUE
UX B TEHETHUYECKON, MEAMIIMHCKOH, (DapMaKoIOrMueCKOi MPaKTHKE, B CEILCKOM XO03UCTBE U JP.

IIpakTH4Yeckoe 3aHATHE.
OcHOBHBIE THUIIBI 000PYAOBaHMS 111 KYIbTUBUPOBAHUS MUKPOOPTraHU3MOB
Ilnan IMMPOBCACHHUA 3aHATHUA.
1 Anmapartypa.
2 Iluranue MuUKpoopra-HU3MOB. [TuTarenpHble cpesbl, UX MPUTOTOBJICHNE U CTEPUIIA3ALIMSL.

3 Metoapl KyJAbTHBHPOBAHUS MHUKPOOPTaHW3MOB: TOBEPXHOCTHBIN, TIIYOWHHBIN, NEPHOANYECKUM,
HENpPEepBIBHbIN, 00BEMHO-IOIMBHOW M METOJ MPOJUICHUS NEPUOIUYECKON KYIBTYpHI, YIpaBiIseMoe
KyJBTUBUPOBAHHUE.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

Ponp MukpoopraHu3MoB B OHOTEXHOJOTMHM TPU MPOU3BOACTBE OMOJOTUYECKHM AKTUBHBIX BEIIECTB;
MIPUMEHEHNE WX B TEHETUYECKOM, METUIIMHCKON, (hapMaKOJIOTHIECKON MPAKTHKE, B CEIIBCKOM XO3SMCTBE H

Ap.

Tema 2. IkcnoHeHIIHAIBbHAA (pa3a pocTa KJIeTOYHbIX KyabTyp. (ITK-1)
Jlekumus.

Anmaparel I OYUCTKM BOJIbI, MCIIOJIB3YEMOW [IJIsi NMPUTOTOBJICHHUS NUTATEIbHBIX CPEI WIM MbIThS
KyJAbTypallbHOM  mocyabl. MX  XapakTepucTMKa W BO3MOXKHOCTH  TOJYYEHHsS] CBEPXUUCTOM U
obmienadoparopHoii Boabl. [IpuOopbl, ammapaTbl M pPEaKkTUBBI AJII MBIThsl M CTEPUIIM3AIMH TOCYHbI,
o0ecreurBaroNIie BBIMOJHEHUE BCEX H3TallOB TEXHOJIOTHMUECKOTO Ipolecca: CYLIMWIbHbIE MIKadbl ¢
MPUHYIUTEIBHON TMPOJYBKOM TOpSYMM BO3AYXOM, IapOBbIe HJIM BO3AYIIHBIE CTEPHIIM3ATOPHI U T. .
[IpuGopsl ass 103upoBaHuUs, pa3BeACHUS M MPoOooTOOpa. ABTOMATUYECKHE U IOJIyaBTOMAaTUYeCKHe
J103aTOPbI-TUIIOTOPHI, MTUNETKU U T. 1. OCHOBHBIE TpeOOBaHUS, IPEABIBISIEMbIE K TAKOTO poja Mprudopam.
VYerpoiicTBa A NPUTOTOBIIEHUST MUTATENbHBIX cpea. OCHOBHbIE TpeOOBaHMS, TPEABABISEMbIE K
MUTATENBHBIM CpeAaM JJIsl KJIETOYHBIX KYNBTYp. YCTaHOBKU JUISl CTEpUIM3YIOIIEH (DUIBTpAlUU KUIKUX
MUTATeNbHBIX cped. Mukpo- U yaprpaduiabTpanusl NHUTATENbHBIX Ccpel. bokcoBble momemieHuss M
naMuHap-00kcel. WX Ttumbl, oOycTpoiicTBO u 3HaueHue. JlaboparopHwie TepmocTarhl. CrenuaibHbIC
TpeboBaHus, MPeAbABIseMbIe K J1a00paTOPHBIM TEpMOCTaTaM Ui KyJbTUBHPOBAHHUS MUKPOOPIaHU3MOB, U
bl uX KOHCTpYKIuid. CO2-uHKyOaTophl U a’patopbl. HeoOXonMMoCTh W 3HAYCHHE WX HCIIOJIH30BAHUS.
Arnmaparsl 1 MacCOBOTO KYJIBTUBUPOBAHUS KIIETOK, 00ECIEUNBAIONINE TPUHYIUTEIBHOE MTepeMEIINBaHue
U a’palyio MUTATeIbHBIX Cpell C MOMEIIEHHBIMH B HUX KYJIbTYypaMH MHUKpPOOPTraHu3MoB. JlaGoparopHble
BCTPSIXMBATENU U POJUIEPHBIE YCTAHOBKH, WX THUIIBL, PEXUMBI pabOThl U 3HaYCHHE Ui KyJIbTUBUPOBAHUSA
kietok. JlaboparopHbie U pomblluieHHbIe (hepmeHTephl. VX Ha3HaueHHe, TUIBI, KOHCTPYKLIUS U 00nacTu
npumenenus. Cnermudpuueckue ocodbeHHOCTH paboThl ¢ pepmentepamu. [Ipobiaembl meHOOOpa3oBaHUS U
MEHOTalIeHUs. XeMOCTaThl, TypOUJOCTaThl U JIPyrHe CIOCOObI YIpaBIeHUs MMPOLECCOM KyIbTUBUPOBAHUSA
MuKpoopranu3MoB. KynsrypansHas nocyna. Ocobbie TpeGoBaHUS K CBOMCTBAM MOBEPXHOCTU M MaTepuaiy
U3ENUA M3 CTEeKIa M IUIACTHKA, NpeJHa3HAYEHHBIX MJi1 KYJIbTUBUPOBAHUS MHUKPOOHBIX KIIETOK.
CreunanbHasi KylbTypaidbHas mocyfa: (UiakoHbl, KoiObl, Marpachl, damku IleTpu, miarel, posiepHbIe
COCY/IbI, IPOOUPKH, TUNIETKH U T. 1. OOIaCTH MPUMEHEHHS CTEKISHHON U TUIACTUKOBOM ToCynbl. OCHOBHBIC
MOJXO/IbI, CIOCOOBI U CTETEHb MOJITOTOBKH MOCY/AbI K KyJIbTUBUPOBAHUIO MUKPOOPTaHU3MOB.

IIpakTnyeckoe 3aHsATHE.

KonudecTBeHHass XapaKTEpPUCTHUKA KyJIbTyp M IITAMMOB: CKOPOCTH POCTa; SKOHOMHYECKHIH KOIPPHUIHCHT
WY BBIXOJ OMOMACCHI.

[Tnan npoBeneHUS 3aHATHS.
1 InnaMuKa pocTa KyJIBTypbl MUKPOOPTaHM3MOB U XapaKTePHbIE 0COOCHHOCTH KaXKI0M (a3bl.
2 IMapameTphl pocTa: CKOPOCTh POCTa, ypOKal KIETOK, BpeMs Te€HEepalluu, AIUTEIBHOCTh Jar-¢assbl,
HYKOHOMHYECKHIA U METAa00THMUeCKHi KOIPPUITUSHTHI U JIp.
3 Ousnyeckue, XUMUYECKHE M OHonoruueckue (HakTopel, BAUSIONINE Ha 3(PPEKTUBHOCTH Mpolecca
KyJBTUBHPOBAHHSI MUKPOOPTaHH3MOB.



4 HapaMeTpLI, ONpCACIIAIOIHNEC MPOAOJLKUTCIIBHOCTL CTAAWU aJdalTallui KJIICTOK MHUKPOOPTaHU3MOB K
HOBBIM YCJIOBHUAM KYJIBTUBUPOBAHUS.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 Cnemudpuueckue ocoOeHHOCTH paboTHI ¢ PepMeHTEepaMHu.
2 IIpo6nembl meHo0Opa30BaHUs U EHOTAIICHHUS.

3 XemocTarbl, TypOMIOCTaThl U IPYTHe CIOCOObI YIIPaBIECHUS MPOLECCOM KYIbTUBHUPOBAHUS
MHUKPOOPTaHU3MOB.

4 KynbrypanbHas nocyza.

5 Ocobble TpeOoBaHUs K CBOWCTBAM MTOBEPXHOCTH U MaTepualy U3JEINi U3 CTEKJIa U TUIACTHKA,
NpeAHa3HaYCHHBIX JUIs KyJIbTUBUPOBAHUS MUKPOOHBIX KJIETOK.

Tema 3. UHrudupoBanne U aKTUBalHs KJIETOYHOro pocra. KnHeTnka KJIeTO4HOro pocra B
nepexogHom cocrossunu. (ITK-1)
Jlexknus.
[IpyHUMIIBI COCTaB/IEHUS NUTATENbHBIX cpeld. OCHOBHBIE THUIBI M COCTAB HMUTATENbHBIX Cped IS
KyJbTUBUPOBaHUSI MUKPOOPTIaHMW3MOB pa3JIMYHbIX TAKCOHOMHYECKUX TIpymnil. OCHOBHbBIE NUTAaTeIbHbIE
noTpeOHOCTH KiIeTOK. KadecTBeHHOE M KOJIMYECTBEHHOE COJEpKaHUE BCEX HEOOXOIUMBIX KOMIIOHEHTOB,
00eCTeYnBaONINX ONTUMAIBFHOE PA3BUTHE MHUKPOOHBIX KJIETOK, IMOJYYCHHBIX U3 PA3TUYHBIX HCTOYHHUKOB.
[IpenmymiecTBa U HEAOCTATKU Pa3HbIX THIOB MUTATENbHBIX cpel. Ilonbop cocraBa muTaTrenbHBIX Cpel C
y4eTOM THUIOB MHUTAHUS KYJIGTUBHPYEMBIX MHKpPOOpraHu3MoB. (OCOOEHHOCTH MHUTATEIbHBIX Cpes,
IIpEIHA3HAYEHHbIX [UIsI JMHAMUYECKOIO U CTAllMOHAPHOIO KYJIBTUBUPOBaHUA. BiusHue ycnoBuii
KyJIbTUBUPOBAHUS Ha SKU3HEACATEIBHOCTh MHUKpOOpranmzMoB. CnocoObl 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, NpeJHa3HAYeHHbIX s JUHAMUYECKOTO U CTALlMOHAPHOIO
KyJIBTUBUPOBAHMS.
2 BinsiHue ycnoBHi KyJIBTUBUPOBAHUS Ha JKU3HEIACATEIBHOCTE MUKPOOPTaHU3MOB.

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

4 TloTpeOHOCTH B KMCIOPOJE U adparisl.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 OcHOBHBIE THTATENbHBIEC TOTPEOHOCTH KIICTOK.

2 KadgecTBeHHOE M KOJTMYECCTBCHHOE COACPIKAHUEC BCEX HCO6XOI[I/IMI>IX KOMIIOHCHTOB, 06CCH6‘II/IBaIOH_[I/IX
OINITUMAJIBHOC PAa3BUTHUC MI/IKpO6HBIX KJICTOK, IMOJTYYCHHBIX M3 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 IIPENYCMOTPEHO

IIpakTnyeckoe 3ansATHE.
BrrsicHeHue BIUSHUS yCIIOBHUNA KyJIBTUBUPOBAHUS HA 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 BO3MOXXHOCTH ~ JUIMTENBHOTO  MOJACpPXAaHUS B JKU3HECIIOCOOHOM  COCTOSIHUM  KYJIBTYp

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.

2 Ilepuoanueckue nepeceBbl MUKPOOHBIX KIETOK Ha TUTATENIbHBIC CPE/IbI.

3 Tlonnep:kaHue KJIETOK MEXKy EPECEBaAMU.

4 TlpeumyniecTBa U HEAOCTATKU NEPUOAUYECKUX IEPECEBOB.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 XpaHeHue KJIETOK B THO(DUIM3UPOBAHHOM COCTOSIHUH.

2 VYcroBus NOTYYEHUS U XpaHEHUS THO(QUIN3UPOBAHHBIX KYJIBTYP.

3 3ammTHBIE CpeAbl U PEKUMBI JINOPHUITUIALHH.

4 IlpeuMyuiecTBa U HEAOCTATKU JAHHOTO METOAA.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

4 cemectp
rmocemraemMocts — 10 6ayuioB
TEKYILHI KOHTpOsb — 60 6amioB
KOHTPOJIbHBIE Cpe3bl — 3 cpe3a 1mo 10 6aoB Kax bl
npeMuanbHblie 6amtsl — 20 6anos

Pacripenenenne 6aioB 1mo 3aJaHusIM:

TC
MBI

Hazpanue tembl | Dopmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
/ B y9eOHOW |TEKyIIero | Koi-BO
paboThI KOHTpOs | Oamios
/ cpe3sl
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Mogenupyemslit
00BEKT —
KJIETOYHAsI
MOIYJISLIHS.

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.

11
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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.

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.
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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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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 MPUMEHSTh MOyYCHHYIO IPU MOATOTOBKE
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 OIlEHKa IO DJK3aMEHY BBICTAaBIIIETCS B
YeThIpexOasIbHOW  IIIKaJe.

[TepeBon

100-6amnbHOM  peUTUHTOBOM

100-6annpHOM mIKame W B TPATUIMOHHOMN
OLIEHKW [0 JUCHUIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-0ajuibHasg cucreMa

TpanuuonHas cucrteMa

85 - 100 6ammoB OTiIn4yHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO

Memnee 50

HeynosnerBopurenbHo
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4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
Omnpoc

Tema 1. Mogenmupyempiii 00BEKT — KJICTOYHAS TTOMYJISIIHS.
1 depmentepsl. Turbl U ycTpoicTBO (PepMEHTEPOB.

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

3 BokcoBble TOMENICHHS U CTEpUIIbHBIE paboune MecTa. TUTbl KOHCTPYKITMH, OCHAIIICHUE W TPEOOBaHUS
K pabore.

4 B03MOXHOCTH HCITOJIb30BaHUS IIPpU KYJIbTUBHUPOBAHWH PA3HBIX TUIIOB KJICTOK.

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

6 Anmapartsl 111 MaCCOBOTO KyJIBTUBUPOBAHUS KJIETOK. TUIIBI, pexXKUMBI pabOThI U BO3MOXKHOCTH
UCIIOJIB30BAHUA I KYJIBTUBUPOBAaHHUS KIIETOK.

Kynberypanbhas nocyna.
Oco0ble TpeboBaHMs K CBOMCTBAM NOBEPXHOCTH U MaTepuaty U3AeIUN U3 CTEKJIA U IUIaCTHKa.
CrienmanpHast KyapTypaibHas nocyaa. O0macTi IpuMeHEHHs] U BO3MOKHOCTD MCIIOIb30BaHUS.

S O 0

10 Anmapatsl A1 OYMCTKH BOZbI, XapaKTEPUCTUKA U BOSMOXKHOCTH TOITYYEHHS CBEPXUHCTOM U

obmenaboparopHoii
11 XapakTepucTHKa OCHOBHBIX THITOB KYJBTUBUPYEMBIX KJIETOK MHKPOOPTaHH3MOB.

12 CpaBHUTENbHAS XapaKTEPUCTUKA TUTATEIBHBIX MOTPEOHOCTEN KYIBTHBHPYEMBIX KIICTOK
MHUKPOOPTraHU3MOB.

13 XapakrepHble 0COOCHHOCTH Kaue€CTBEHHON M KOJTMYECTBEHHOM OIICHKH OCHOBHBIX ITapaMeTPOB POCTa
KJIETOYHOM KYJIBTYPBI.

14 B03MOXHOCTH KyJbTUBUPOBaHMS KJIETOK Pa3HBIX TUIIOB B U3BECTHBIX KYJIbTYPAJIbHBIX CUCTEMAX.
TecrupoBanue

Tema 2. DxcrioHeHIHANBHAS (ha3a pOCcTa KIETOYHBIX KYIBTYD.
L-dbopmbl 6akTepwmii:
=a)bakrepuu, yTpaTuBIINE KICTOYHYIO CTEHKY, HO COXPAaHUBIIIHE CIIOCOOHOCTH K Pa3MHOKEHHUIO
b)He natoreHHsI /11 UeTIOBEKa
¢)OKpy>KeHbI MENTHAOTIIUKAHOM
d)meroT HapyXHYIO MEMOpaHyY
e)lIpenHa3HaueHBI 1Ji1 COXpAHEHUS BUIA

2. Huromnazmarnueckast MeMOpaHa:

a)O0pasyercs 1Mo BO3ICUCTBUEM TIEHUITUUTMHA

b)3amumaeT KIeTKy OT KUCIOT U IeIoueit

= ¢)TpexcnoitHast CTpyKTypa

d)Cnusucroe obpa3oBanue

€)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
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€)3ammIaeT OT UMMYHHOM CHCTEMBI MAaKpOOPraHU3Ma
¢)CaHTUMETPBI

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

=b)O6pazoBanue MuLEIUs

¢)O06pa3zoBaHHe KarCyJbl

d)Anddy3Ho pacnonokeHHas sepHas CyOCTaHIIH
e)Hanuure »KupoBOCKOBBIX BEIIIECTB

5.3acayru [Tacrepa B MUKpOOHOIOTHU
a)OTKpBITHE BUPYCOB

=b)Pa3paboTka nmacrepusanuu

¢)OTKpBITHE BO30YIUTENS TYOepKyie3a
d)Bocnpoussen s3KcriepuMeHTaIbHBIA CUPHUITUC
€)OTKpBITHE BO3OYIUTENSI XOTIEPHI

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

= ¢)U3BUTHIE

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

=b)[1o I'pamy

c¢)ITo Mopo3zoBy

d)ITo Jledhdnepy

e)llo Byppu-I'uncy

8. OyHKIIMH UTOILIA3MaTHIECKOM MEMOpaHBI:

a)O0ecreunBaeT are3u0 MUKPOOPTraHU3MOB

b)He conepxuT abIxaTenbHbIC HETH

c)He o6pazyet Me30combl

d)ABnseTcs HocUTEIEM TeHETUUECKON MH(MOPMAII

= ¢)OCyIIeCTBISCT TPAHCIIOPT MUTATEIHHBIX BEIIECTB B KIETKY

9.K ’kuIKUM NUTATENBHBIM CPEAaM OTHOCSAT:
a)MsiconenToOHHBIN arap

b)Cpena Du10

c)KpogsiHoii arap

=d)MsiconenToHHbII OyTbOH
e)XKenTouHo-coeBoii arap

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

=b)P. Kox

¢).MeununkoB



d)A. Ban-JleBenryk
e)K.D6epT

11.PubGocomsr:

a)Cmy>kaT EHTPOM JUIsl 3araca MUTaTeIbHbIX BEIECTB
b)sABISIOTCS MPOU3BOAHBIMY IIUTOIIIA3MATHIECKOM MEMOpaHbI
= C)SBJISIFOTCS IICHTPOM CHHTE3a Oelka

d)cmysxar s coxpaHeHus BUIa

€)COXPAaHSIOT KJIETKY OT HeOIaronpusTHBIX BO3ACHCTBHIMA

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

b)Metarpodsr

¢)OpranoTrpodsl

d)Aspo6sI

e)AyToTpodsI

13.Tepmocrar npegHa3HadyeH 1J14:
=a)KyJbTUBUPOBaHUS MUKPOOPTraHU3MOB
b)Crepunm3aiuy MuTaTeIbHBIX CPEl
¢)O06e3BpeKUBaHNs OTPAaOOTaHHON KYJIBTYPbI
d)ITonyueHus TUCTUIUTMPOBAHHOMN BOJIBI
e)JInopunbHOM cyniku

14. J1ns oGnuraTHeIX aHA3pOOOB XapaKTEepPHO:

=a)[loru6aroT B MpUCYTCTBHH KHUCIOPO/IA

b)Coneprxar HTUTOXPOMBI

c)lIpu nericTBuM KUCI0poa 00pazyeTcst Boua, KOTopas TYOUT KJIETKY
d)yis pocta HEOOXOUM COTHEUHBIN CBET

€)OKHCIISIFOT TITFOKO3Y JI0 YITICKUCIIOTO Ta3a U BOJBI

15.9x30(epMeHThI Y MUKPOOPTaHHU3MOB:
a)ACCUMUIMPYIOTCSI BO BHYTPEHHEN cpezie
b)JIokanuzyroTcs B MUTOIIIA3ME KIETKH
c)HaxonsTcst B mepuIuia3MaTHueCcKoM MPOCTPAHCTBE
d)JIokanu3yroTcst B IMTOTIIa3MaTHYECKONH MeMOpaHe
= ¢)BbIIensIoTcs B OKPYKaIOILYI0 CPEy

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTNHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3amena (I1K-1)

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

2 BoxkcoBsie MOMEIECHUS U CTEpHIIbHBIE paboune MecTa. THUITbl KOHCTPYKIIUHA, OCHAIIICHUE U TPeOOBaHUS
K pabote. BO3BMOXXHOCTB HCIONB30BAHUS TP KYJIBTUBUPOBAHUU PA3HBIX TUIIOB KJIETOK.

3 JlaGopaTopHBIE TEPMOCTaThl, a’paToOpbl W WHKYOATOphl. THMBI KOHCTPYKIMH M BO3MOXHOCTH
MPUMEHEHUS I Pa3HbIX TUIIOB KIIETOK.

4 Anmaparbl JUisl MacCOBOTO KyJAbTHMBHPOBAHHS KJIETOK. THIBL, pPEeXKUMbI 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 s 3k3amena (IIK-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 OO6nagaeT BHICOKMM yYPOBHEM 3HAHHMH IO TPEIMETY, IIPOCIEKHUBACT
MEXTUCIUIUTHHAPHBIE CBs3H. CIIOCOOCH BBITIONHATH IKCIIEPEMEHTHI
C KyJIbTypaMi MUKPOOPTaHH3MOB.

«OTIIMYHOY
(85 - 100 6anoB)

TIK-1 OO6nagaeT XOpOLIUM YPOBHEM 3HAHUH MO MPEAMETY, MPOCICKUBACT
MEKAUCHHUILTHHAPHBIE CBSI3H. CIIOCOOCH BBIMOIHATH 3KCIEPEMEHTHI
C KyJBTYpaMi MUKPOOPTaHU3MOB.

«XOPOIIIO
(70 - 84 6amoB)

«ynosnerBoputenbo» |TTK-1 Ob6nanaer 6a30BbIM ypoBHEM 3HaHHMI Mo mnpeamery. CrnocobeH
(50 - 69 6annoB) BBITIOJTHATH SKCIIEPEMEHTHI C KYJIBTYpaMH MHKPOOPTaHH3MOB.
IK-1 OO6nagaeT HU3KUM YPOBHEM 3HAHHI O TIPEIMETY, HE TPOCICKUBACT

«HCYAOBJICTBOPUTCIILHO»

MEXKIUCIUIIMHAPHBIE ~ CBs3M.  He  cmocoOeH  BBIMOJHATH
(menee 50 6amioB)

AKCIEPEMEHTHI C KyJIbTYpaMU MUKPOOPTaHHU3MOB.

5. Metoanueckue yKkazaHus JJisl 00y4al0UUXCsl IO OCBOCHHMIO TMCIUILIMHBI (MOXYJIA)




5.1 Meronuueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOM paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B NEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHuwe, oObem, a
TaKXKe MMOPAJOK N3yUeHHsI U IIPENoAaBaHus y4eOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

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

B pasgene «O0beM U conep)kaHWe IUCIHMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

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

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe TUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npo¢eCCHOHABHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX ISl OCBOCHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIHHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- IPOCMOTPETH €Ile pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM JIOMOIHUTEIbHOU
JUTEPATYPHI;

- TIPY CaMOCTOSATEJIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

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

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JIHUTEPAaTYpOl SIBISETCS IIaBHOM (POpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI I10 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pa3MmenieHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIOJHEH B paMKax pacliedyaTKd BbIIa4uH
Mpe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JODKEH ObITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JMUTEparypbl NPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaXJbli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa W3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM W 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
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.
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