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1. OFBbEM JUCHMUILINHBI
Beero: 2 3ayeTHble e JUHMLIBI TPY10EMKOCTH (72 axanemuyeckux yaca)

Ounas dopma o6yqenus

Buz yuebHoit paGoTh! i Cemectp 1
JHCIHIUTHHY

AyXUTOPHBIE 3aHATHS (KOHTAKTHAN paboTa ¢

IpernojaBareiemM), BCero 4acoB 26 26
B TOM YHCJIE:

Jlexiun 10 10
JlabopaTopHble paGoTh! 16 16
Camocrositebnas paGora, Beero 4acos 46 46
B TOM 4HcJIe:

[Moxroroska K 3auery 18 18
Jlpyrue BB cAMOCTOATENBHOM paboTEI

(camocTosITeIEHOE U3y UeHHE Tem (pa3zenos) 28 28
AUCIATINHEL NOJrOTOBKA K PYGesKHOMY KOHTPOIIO)

Buji npomeskyTounoi aTrecTamum 3ayer 3a4eT

LOﬁman TPYA0EMKOCTb THCHHILTHHBI 1 7 7
TPYA0EMKOCTh I10 ceMeCTpaM, 4acoB
O4no-3a0unas popma obyyenus
Bun yuebHoit paboter Ha sea Cemectp 1
JMCIHIIIHHY

AyauTopHBIE 3aHATHS (KOHTAKTHAS pabora ¢

npernojaBare/ieM), BCEro 4Yacos 22 22
B TOM YHcJIe:

Jlexkuun 8 8
JlaBoparopHble paGoTs 14 14
Camocrosrensnas pa6ora, Beero 9acon

B TOM YHCJIe: 20 50
[oxroroBka k 3avery 18 18
Hpyrue BuIBI camocTosTensHON paboTe!

(camocTosATEIILHOE H3yYeHUE Tem (pa3zernos) 32 32
AUCHMIUIHHEL TOArOTOBKA K PyGeskHOMY KOHTPOTO)

Bua npomeskyTounoii arrecramun 3aver 3aueT
Obmas Tpynoemocts AncHuMNAHIL! 1 7 7

TPYAOEMKOCTH IO cemecTpam, 4acoB




2. MECTO JUCIUAILIMHBI
B CTPYKTYPE OBPA30BATEJILHOII IMPOT'PAMMBI

Mucnpmmna « OcHOBEI KYJIbTHBHPOBAHHS MHKPOOPIaHU3MOB)Y OTHOCHTCS K MUCLHUIITIHHAM
4acTi QOPMUPYEMYIO Y4aCTHHKA 00pasoBaTeNEHBIX OTHONICHHUIL y4ebHoro uukia Brnoxka 1.

YueOuplit Kype mucHumMab «OCHOBHI KyJIbTUBUPOBAHHS MHKPOOPTaHH3MOBY SABIISETCS
NPODUTLHEIM — KOMIIOHEHTOM  §a30Boi IIOATOTOBKM ~ MarkucTpoOB  HApaBIEHHOCTH
«Mukpobuonorusy nanpasnenus «BHOIOTHY B BBICILIEM Y4eOHOM 3aBE/ICHHN.

Kypc noarorosnen ¢ yuetom moseifmmix TEHJICHIUH B Pa3sBUTHH GHOIOTHH, COOTBETCTBYET
TpeGOBaHHAM  LOCYNAPCTBEHHOTO oOpasoBatensHOro CTaHlapTa TIOATOTOBKH MarkcTpoB
HanpasieHus «buonorus» 06.04.01 u COLCPXKUT OCHOBHBIC DA3NENBI W TEMbI, TPALHIHOHHO
PaccMaTpHBacMble B XO/I€ U3yUCHUS JAHHOMN IHCIIAILIHHEL.

Kpatkoe coxepanme queunmummnp:

Ocnosbr Kynomucuposanus MUKPOOP2AHUZMOG U K1emoKk Kak paszel MHKpOOHOIOrHYecKOoi

Hayku. Lens u 3anaun qucnunmmgeL, MexucnummnapHsie cas3r,

Kuxerounsre KyaeTypel. O6miee mnpencrasnenue o KYyJIBTypax KICTOK - J1abopaTOpHBIX
CHCTCMAX, B KOTOPBIX KIETKH, TKAHM WM OPraHbl COXPaHAKOT IKH3HECIIOCOGHOCTD W
CHOCOOHOCTB K Pa3sMHOMKEHHIO in Vitro. Hcropust nonyuenus u NIPHMEHEHUS KYJIBTYp KIETOK K
MHKpOOpraHu3MoB. I IpHHIIHIET Moty yeHns KYNBTYp KI€TOK. Brinenenue supycos na KyIbTypax
kineTok. Knaccupuxarms KYJIBTYp KIIETOK (1O BHIY GHONOTHYECKOro obbekta). Kyabrypo
KIIETOK (POCT KJIETOK in Vitro , He obpasyromux eaunyo TKaHb). KynsTypsl Tkameii u OpraHon
(poct  TKaHeii, 3agarkom OPraHOB MIM HX 4YacTeH in vitro TP COXPaHEHHH WX
nadepennupork, CTPYKTYPBI WM  (yHKIHH). Knacenduxarms KYIBETYyp KIeToK (1o
Mopdonoruu  popmupyomux  ee Kietok). Knaccuduxarnms KyJBTYP KJICTOK 10 cnocoBy
KyJIeTHBHpOBaHuS.  Kiaccudukamus KYIbTyp — KIETOK 10  CTpyKType: MIEPBHYHEIE,
lICpEBHBACMbIC, JHIUIOMAHBIe. TIpUMeps KIeTOYHBIX KyIbTyp. VYcioBust s TMOJTy YeHH S
KyIbTyp KieTok. JlaGopaTopmsrif HHCTpYMEHTapuii, obopynosanue, CPENBl M IpaBUIA WX
TOATOTOBKH. YCIIOBHS MHKYGamuy KYIBTYp KieToK. Ilpunmumner nomyvenmns KYJIBTYp KJIETOK.
Oranbl paGoter. Pacuer moceBHBIX KOHICHTpauni KIETOK B KyJbType. Hcnonbzosanne KK
BUPYCOJIOTHH.

Kynastusupopanue MHKRpoopranusmos. Kynstusuposamme MHKPOOPTaHHU3MOB — OJfHH W3
OCHOBHBIX NPHEMOB B MUKPOGHOTOrHH. OCHOBHEIe HUCTOYHMKH TIOJyYeHHS MHKPOOPraHH3MOB,
HCIOMIL3YEMBIX  JUISL  KyJIbTHBHPOBAHMUS. Croco6sr KYJIbTHBUDOBAHHS MHKDPOOPTaHH3MOB.
Cmelnanusle ' uucrple KyTBTypsl MUKpOOprauusmos. HakonuTensmpre KynbTypel. CrocoGs1
TONYHIeHHs YUCTBIX KymbTyp. ONHCaHHE KONOHMIY MHKpoopranusmoB. Ilonstre o pocre u
Pa3MHOIKEHMH MUKPOOPraHu3MoB. Pocr OTACNBHBIX MHKPOOPTaHH3MOB U HOIY NALHHA (KyJIbTYD).
CbanancupoBanmpIii 51 HecOanaHCHpoBaHHBIH pocr. Boamoxusre TIPHYHHBI
HecOalaHCupoBaHHOTO pocra. OcHOBHBIE 11apaMeTper pocTa KymisTyp. 3axonoMepHOCTH pocra
UHCTBIX  KYJIBTYD IIPH MepHOmHYecKoM BRIpamuBanuM. PoctT Mukpooprarusmon pu
HEMPEPEIBHOM KyJThTHBHPOBAHHH. 3HAYeHHe HEIPCPBIBHOIO KYJNBTHBHPOBAHHS [Is U3YYeHHs
CBOHCTB MHKPOOPraHM3MOB M I Hx TIPAKTHYECKOTO HUCIIOIb30BAHHSL. CHHXpOHHEIE KYTBTYpEI;
CHOCOOLI MONydeHHs M 3HaYeHwHe, Bripamusanne u NOZIEPKAHHE MHUKPOOHBIX KYIBTYp B

MHKpOOpranusmMoB. OCHOBHEIE GHOreHHBe SIIEMEHTE! (MaKpOS/IEeMEHTEI) 1 MHKDPOSJIEMEHTEL.
Crennduyeckue NOTPeOHOCTH  OTHENBHBIX TPYNIl  MHKPOOPraHHW3MOB. Kynerusupopasue
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aPOOHBEIX 1 aHAYPOOHBIX MHKPOOPTaHH3MOB. HosepxHocTHOE M TybHHHOE BBIpAIMBaHUE.
Boitenenne w  kommuecTseHHbI YUET MHKpoQIopsl Bosayxa. IlpukiaHbie OpHeMBI U
[IPAKTHYCCKOE 3HAYCHHUE Ky/IETHBHPOBAHKS MHKPOOPIAHA3MOB H KIIETOK.

OcBoenne  ofyyawomumues  amenENIRHLI «OcHOBBI KYJALTHBHPOBAHHS
MHKPOOPraHH3MOB» ONHpPAETCd HA 3HAHHS M YMCHHS, HABBIKH M KOMIIeTEHLHH,
NPHODPETEHHBIE 00YyYAKMEMHCS NP HM3yMCHHH JHCHMIVIMH GHOJOTHYECKOT0 MHKIA B
X0¢ OCBOEHHs IPOrpamMm HpOrpaMMbl  MATHCTEPCKOH NOAroToBKH «CHCTeMATHKA
Oakrepuity, «CBeToBas MHUKDOCKOIIUSL B OOTaHMKe u MHKPOOHONOTHUH»,  «OCHOBEI
BHPYCOJIOTHHY, « DH3HOIOTHS ¥ GHOXHMUS OakTepuiiy.

Pesynbrater oGywenus mo mucrmmmme HCIOJIB3YIOTCS TIPH H3YYEHUH MCLHILIHH
"MeunuHckas MuKpoOHonorus", «Ocobo omackHbe HHQEKIUH», H HeoOXO0muMbI I
BBINIOIHEHHS] PA3JIENIOB BBITYCKHOM KBATH(DHKAIHOHHOIMN PpaGoTE! (MarucTepcKoit JUCCEpTaLH)
B 4aCTH Npo0JieM CaHUTapHON! MHKPOGHOTOTHH,

TpeGosanus k BxoAHEM 3HAHEAM, YMCHHAM, HABBIKAM U KOMIIETEHIIHSIM

- BIIaJlenHe HaBbIKAMH Pa3sroBOPHO-OBITOBOMN pewm;

- INOHHMaHHE YCTHOH (MOHOJIOTHYECKOH W JHAIOTHYECKOH) peur Ha GBITOBBIE U
OOIIEKYIBTYPHBIE TEMBI;

- BlajeHue Haubolee yNoTPeGHTeNbHON rpaMMATHKOH i OCHOBHBEIMH I'DaMMaTHYECKHMH
ABJICHHUSIMH, XapaKTePHBIMH ISl YCTHOH W MHCHMEHHOM PeH NOBCEIHEBHOTO 06IEHHST;

- 3HaHHE OA30BOI NIEKCHKH, TIPECTABNSIOMmEl CTHIE TIOBCCHEBHOTO M OOIIEKYIBTYPHOTO
00LIEHHS.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHHUS

Henu u 3a0auu oceoenus oucyunaunp

Henvio ocoenust muerummmme: «OCHOBBI KyJILTHBHPOBAHMSI MHKDOOPraHH3MOB)
ABNACTCA  TIDHOOPETEHME  COBPEMEHHBIX  3HaHuiT B 00nacTH  mpuKIamHBIX paszienoB
MHKPOOHMOJIOTHH, ~ CBS3aHHBIX C  BEIIETEHHeM W TONCPIKAHHEM KyIBTYp KIETOK |
MHKPOOPTraHU3MOB.

K samavam nucrmmmans: otHocsTos:

L. llpuoGperenue obmero IPE/ICTABICHHUS O KYJIbTypax KIEeTOK KaK Tab0paTOPHBIX CHCTEMAX.
2. O3Hakomenue ¢ HCTOPHEH [OTyYeHUs ¥ IpHMEHEeHHs KYJIBTYP KIIETOK X MHKPOOPTaHH3MOB,
3.Mzyuenue npunummnon TOTIY{CHHS ¥ TIOJIEPIKAHMS KyTIBbTYD KIETOK K MHKPOOPTraHH3MOB.

4. Uzyuenue cnioco6on Ky/IbTHBUPOBAHHS MUKPOOPIaHH3MOB H KIIETOK.

5. OcBoenHe TeopeTHYECKUX OCHOB 1 HPAaKTHYECKUX HABBIKOB MOy YeHuUs, BEIPAIHBAHHSA 1
HOANICpKaHUs MHKPOGHBIX KyJIbTYp B 11abOpaTOPHEIX yCIOBHAX.

6. Usyuenne npaktuyeckoro 3HAYCHHS KYJILTHBHPOBAHMS MHKPOOPraHH3MOB H KJIETOK.

I'maBras samava xypca OchoBm KYJILTHBUPOBAHUH MHKDPOOPraHH3MOBY» - HAY4HTE
MAaruCTpaHTOB OPHEHTHPOBATHCS B COBPEMEHHOI Hayke. 3HaHHs, TOJIyYCHHBIE TIPH H3yYeHHH
Kypca,  HeoOXOaMMEI B Hay4qHO-MCCIIEI0BATENBCKOIH, Hay4IHO-IIDOM3BOACTBEHHOH 1
[I€JaroruIecKoi 1eaTenbHOCTH GHOMOTA,

Komnemenyuu, (hopmupyemsie B PE3YJIbTaTe OCBOCHHS JMCIMILIMHEL

IIK-2  Cnoco6en OCYIIECTBILATH MOATOTOBKY NPOG M BBITONHATE II0OCEBa MX Ha MHUTATeIbHbIE
Cpeaibl, obecneunBars HeoGXoaMMbIE YCIIOBHH IIDH BBIpAIHBAHMH MHKpPOOPraHH3MOB;

B pesynbrare usyuenns JAUCTHIUIMHEL 00y YatoHiics TomKen:

- 3HaThE  MeTomoNOrHIo Hay4qHOrO aHalM3a M CHHTE3a B HaykaXx o Ouonormuyeckom
pazHooOpasumu.

-3HaTh  HcTopHiO m METOMOJIOTHIO  GHONOrHYeCKHX HayK, (yHIaMeHTanbHbIe

buonornyeckue npencrasienus g cdepe npodeccronanpuoi ACATENBEHOCTH JUIS TIOCTAHOBKH U
PELICHHS HOBBIX 3ajay,




- 3HaTh METO/IMYECKHE OCHOBBI [IPOCKTHPOBAHHS, BBITOJHEHHUS IOIEBEIX U 1aGOPaTOPHbIX
OHOIOTHYECKHX, YKONOIHYECKHX HCCIIeNOBAHHI, MCIIOTB30BATE COBPEMEHHYIO amnmaparypy u
BbIMHCITHTCIIbHBIE KOMILICKCHI (B COOTBETCTBHH C HANPABICHHOCTHIO (podymitem) mporpammer
MarucTpaTypsr).

- 3HaTh OCHOBBI yueHus o Guochepe.

- YMeTh HCIOIB30BATh TBOPYECKUH NOTEHIHAN H METOJIONIOTHIO HAYYHOIO IIOHCKAa TIpH
BBILIOJIHEHHH  IIOCTABIICHHEIX 3ala4; IPHMEHATh abCcTpaKTHOE MBIIUICHHE, aHAIN3, CHHTE3
JTAHHBIX;

- YMETh CAMOCTOSTENBHO CTABHTH H peIIaTh HOBEBIE 3aNayuu, IPAMEHSS 3HAHHE HCTOPHH H
METOIOJIOTHH GHONOTHYIECKUX HayK.

- YMeTb H3maraTe u KpHTHYECKH aHaIM3UPOBATh [PO(ECCHOHATBHY 0 HH(YOPMALIHIO.

Bnanets crioco6rocThO K a0bCTPaKTHOMY MBIULIEHHIO, aHaJU3y, CHHTE3Yy;

- Bnanets mMeromamm cratmcTHyecKoit omeHkH TI0Kasaresiel, MeTogaMu OIHCATENLHOH 1
IKCIIEPUMEHTAIBHOH OHOIOrHH.

- Braziets noHuManmeM cospemeHHBIX GHoChEpPHBIX MPONECCOB ISt CHCTEMHOI OILIEHKH
TCONONUTHYECKHUX SBICHHUA M MPOTHO3a IOCIEHCTBHIL pealusalu  COIHATbHO-3HAYUMBIX
IIPOEKTOR.

B pamkax ocBoenus qumenummuel «OcHOBBI KyJbTHBHPOBAHHUSI MHKPOOPIraHH3MOB)
o0yyaromuecs: FOTOBATCS K PEeHHIO CENYIOMUX NIPO(ECCHOHANBHEIX 3a1a4 B COOTBETCTBUH ©
BUJIAMHU IPO(ECCHOHANBHOMN IEATEILHOCTH 1 IpPO(HIEM MOATOTOBKH:

HAy4YHO-HCC/Ie0BATEIbCKASA AeSITeJIbHOCTD:

CaMOCTOATENBHEL BBIOOD H 000CHOBaHHE Lew, OpraHU3anus U NPOBENCHHE HAYYHOTO
HCCIIC/IOBAHHA 110 aKTYalbHOH IpoOiieMe B COOTBETCTBHH ¢ HalpaB/IeHHOCTBIO (mpoduiem)
IPOrpaMMBI MaruCTPATypEI;

(opmyHpOBKa HOBEIX 3a/1a4, BO3HHKAIOMIHX B XO/I€ UCCIIEIOBAHMS;

BBIOOD, 000CHOBAHUE U OCBOEHHE METOIOB, a/ICKBATHBIX [I0CTABICHHOM e,

OCBOCHHE HOBBIX TEOpHH, MOJENell, MeToJoB HCCJICNOBAHUSA, Da3paboTKa HOBEBIX
METOTHYECKHX II0/IX0/IOB;

paboTa ¢ Hay4yHOii HH(pOpMaIHeii ¢ HCIOMB30BaHHEM HOBBIX TEeXHOJIOTHif;

00paboTKa i KpuTHYECKas OlleHKa PE3YNBTATOB HCCIIENOBAHHIA;

TIOArOTOBKA M O(opMIIeHHE Hay4HBIX IyOIMKaluil, OTYETOB, MATEHTOB u JOKJIAZIOB,
NpOBECHUE CEMUHAPOB, KOH(EpEeHIHit.

Hay'HO-IIPOH3BOACTBEHHAS IeSATEALHOCTD:

CaMOCTOATE/ILHOE IMITAHUPOBAHHE M IIPOBEIEHHE TOJIEBBIX, JIA00PATOPHO-NPHKIIAHEIX
paboT, KOHTPONEL GHOTEXHONOTHYECKHX TIPOLICCCOB B COOTBETCTBHH C HATIPABIEHHOCTEHIO
(mpodunem) nporpammer MarucTpaTypsi,

OCBOCHHE H y4acTHE B CO3TAHIUH HOBBIX OHOJIOTHUECKIX TEXHOJIOTHIA;

OpTaHu3alKs [0JTyYEHHS OHOIOTHYECKOTo MarepHana;

[IIAHUPOBAHHUE U TIPOBEMIEHHE IPUPOJOOXPAHHEIX TPENNPHSITHII;

[UIAHNPOBAHKUE U MIPOBE/IEHHE OGMOMOHMTOPHHTA H OICHKH COCTOSHHS IIPUPOJTHOM CpPEIBI;

cbop M aHanM3 HMeromeiics uHpopManuu 1o npobieMe ¢ MCHOJNB30BaHHEM
COBPEMEHHBIX METOJIOB aBTOMATH3HPOBAHHOIO cbopa 1 06paboriu HHbOpManum;

0bpaboTka, KpUTHUECKHii aHAM3 MOy YE€HHBIX JTAHHEIX;

MOATOTOBKA U ITyOIHKALIHS 0030poB, NIATEHTOB, CTaTel;

NPOCKTHAS 1eSITeIbHOCTD:

[OArOTOBKA 1 Iy O/MKaLUsl HAYYHO-TEXHUYECKHX OTYETOB H MIPOEKTOB;

HO/IrOTOBKA HOPMATHBHEIX METOHUECKHX JOKYMEHTOB;

COCTaBIICHHE MPOCKTHON JOKYMEHTAI[HH;

TOATOTOBKA HAYYHO-TEXHAYIECKHX IPOEKTOB;

OPTraHH3ALMOHHO-YIIPAB/ICHYECKAS AeATeTbHOCTD:

IUIAHUPOBAHHE M OCYINECTBIICHHE nabOpaTOpHBIX K [OJIEeBbIX HCCIICJIOBaHUH B
COOTBETCTBUH C HAIIPABJIEHHOCTELIO (mpodpmitem) mporpammer MaruCTpaTyphI;




[LTAHHPOBANHE ¥ OCYLUECTBNCHHE MEPONPHATHII 10 OXpaHe HpPHPOJIEL, 6UOMOHHTOPHHTY,
9KOJIOTHYECKOM 9KCTIEPTH3E, OLIEHKE H BOCCTAHOBIICHHIO GHopecypcos;

[TAHAPOBAHHE H OCYIECTBICHHE CEMHHAPOB H KOH(EPEHITHIA;

MOJIrOTOBKA MaTEPHATIOB K ITy6IHKAIHH;

nareHTHas pabora;

COCTABJICHHE CMETHO! H OTYETHOMN JOKYMEHTALHH;

NICIArOrHYIeCKAast H IPOCBETHTEhLCKAN AeATELHOCTE

IIOArOTOBKA 1 UTeHHE KyPCOB JIEKIIHIA,

4. COIEPYKAHME TUCIHUILIAHDI

4.1. YaeGHo-TeMaTHUecKHI MIan
Ounas dopma oGyuenus

HIugp KosmuecTso yacos kontaxTHOM PpaboTeI
Py6ex | pazmen Hanmenoparse passiena, Tems: C IIpernoaaBaTelieM 110 Bizam yueOHBIX
JUCLIHUI | a, TeMEI 3aHSTHIA
JHCIHILTHHBI
JIMHBL | JUCILIHIT Testonn Jla6oparopn JlaBoparopu
JIMHEBI b€ paboTEI ble paboTEl
[1 2 3 4 5 6
1 O6mee npexcrapaenne o 2 3 g
KYyJbTypax KJIeTOK
Hpunuune: noxyvenus u
KIaccHpUKANHS KyIbTyp 2 3 -
KJIETOK.
Ucnoarsosanne kynpryp 7 7 )
KIIETOK B BHPYCOJIOTHH
PyGesxublit kKoHTpOIE | - 1 -
KyiasTtusnpoanue
MHKPOOPraHH3MOB — OJIHH H3
OCHOBHBIX IPHEMOB P 3 .
B MHKpoGuoorun. IMonstue
0 KyJIbTYpax
Bybex MHKPOOPraHH3MOB.,
7 OcHoBHbIe napamerph
pocra KyJIbTYp 2 3 -
MHKPOOPTraHH3MOB.
Tunsr cpex u cioco6wr
Ky/JIbTHBHDOBAHHA 1 1 -
MHKPOOPIraHH3MoB
PyGexuplii konTposs 2 - 7 -
10 16 -
OuHo-3a0unas Gopma obyuenns
Indp Komuyectso yacos konraxTHom paboThI
Pybexx | pasmen Hanvenosanne paszena, tems: | © "PETIOAaBaTENeM 110 BHZIaM y4eOHBIX
JUCHHI | &, TEMBI B 3aHATHI
JIMHBL | JTUCIHII ek JlaGopatopu JlaGopatopu
JINHBI ble paboTEI bI€ paboTE!




1 2 3 4 5 6
1 Oobmee npeacrasiaenne o 2 4 )
KyJIbTYPax KJIeToK
Ipunnune: nosryvenus u
PyGex 2 KJIaccHpHKANHSA KyIbTyp 1 2 -
1. KJIETOK.
3 Hcenonk3oBanue xynstyp 7 ] )
KJICTOK B BHPYCOJIOTHH
PyGesxHe1ii konrpons 1 - 1 -
4 IonsTHe 0 KyABLTYpaX 2 2 s
MHKDPOOPraHH3MOB.
OcHoBHBIE napamMeTphbl
Pybex 5 pocTa KyJabTyp 1 2 -
) MHKPOOPIraHH3MOB.
) Tunel cpex u cnocodnI
6 KYJIbTHBHPOBAHMS 1 1 -
L MHKPOOPraHu3MoB
| Py6eskHBI KOHTPOIIB 2 - 1 -
Bmozo 24 8 14 =
= =]
4.2. Coaep:xanue JeKIHOHHBIX 3AHATHI
Pybex 1. Kyantypa kierox
1. O6mee npencraBienue o KyJIbTypax KJIeTOK.
Kyibrypa knerok - cucrema, B KOTOPOH KJIEeTKH, TKaHH WM OpraHbl  COXpaHsIOT

JKU3HECIIOCOOHOCTh M CIIOCOGHOCTL K Pa3MHOXEHHIO in vitro Gonee 24 wacos. Hcropus
follyderust M npuMeHenus Kymbtyp. XIX Bek: Hcmonb3osamme KOMILIEKCHBIX COJIEBBIX
PaCTBOPOB JUL COXPAHEHHS JKHBOTO HM30JHPOBAHHOTO cepaua xupoTHOro (Sydney Ringer).
1885: nnurensHoe coxpaHeHHe TrOTOBHOrO Mo3ra KYPHHOTO 5MOpHOHA B GEIKOBO-CONICBOM
pactBope  (Wilhelm Roux). 1907-1910: OKCIEPUMEHTANbHbIE  paloThl 1O  pa3paGoTke
METOLOJIOTHH TIOJIYHeHHs H COXPAHEHUs KIETOK MHOTOKIETOYHOIo opranusma in vitro ( Ross
Granville Harrison). 1940-e rr.: IOJIy9eHHe aHTHOMOTHKOB M HX HCIIONb30BaAHME TIIPH TIOJTYYEHHH
KyJIbTypel KI€TOK. 1950: oTkphITHE Ccrioco6HOCTH BHpYCa IOJIHOMHEIIHTA K PasMHOYEHHIO B
KynbTypax iierok ( John Franklin Enders). 1953: PaspaboTka nepBoii Ky IbTypanbHOH BAKIHHEI
HpOTHE nomuomuenuta (John Franklin Enders ¢ corp.).

2. lpuHOUNL! Notyvenus u KIacCH(PHKANMS KyJIbTYp KIETOK.
Knaccuduxanms KYJbTYp KJIETOK (II0 BHAY GHOJIOTHYECKOro o0nekta). Kymbrypsr knetox (poct
KJIETOK in Vitro , He o6apy3yrommmx CIMHYIO TKaHk). KynbTyps Tkaneit u OpraHoB (POCT TKaHEi,
324TKOB OpraHOB WM X YacTeH in vitro mpu COXpaHEeHHH HX Ju(hepeHnupoBKH, CTPYKTYpbI
WM (DYHKIHHK),

Krnaccndurarqus KyIbTyp KIETOK (mo  Mopdosorun bopmupyromux  ee KIJIETOK).
Pubpobnactuple  KK. Mopdonorus  ¢pubpoGnactuoii  xnerTku. Onuremnansupe KK,
Mopdonorns snurenmansuoi kreTk.

Knacenduxanus KyIBTYp KIETOK TIO CcIocoby KyJIbTHBHpOBaHHs. Mounocnoitaere KK.
Kynprusuporanue KK B knetourrom Monocoe. KK na MukponocuTemx. Kynsruuposanne KK
Ha  MHKpoHOcHTeNnsX. Cycnenszuonnple KK, Kynmprusuposanne KK B CYCIICH3HH.
Knacenpuranus kymeryp xirerox mo CIPYKTYpe: INEPBUYHBIC, MEPEBHBAEMEIC, IHIIOHIHbIC.
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Hpumepsr KK (nepeuunas KyJIbTYpa KIETOK U3 NOYKH NOPOCEHKA, NMepeBHBaeMast KyJIbTYpa
KieTok Vero).
Yenosus juist nostydeHums KyJIbTyp Kietok: (1) Acentudeckue ycmopus TIOJIYYEeHHS, XpAHEHHS U
SAPAKCHAS KyIBTYp KIETOK. (2) Brbop mocymsr u ee moaroToska, (3) Bsibop nurarensHoii
cpeast. (4) Cobimogenue ycnosmit HHKYOarmmy.
ObopynoBanne u cpepl. Hocynma nst kyneTyp xnetox (crexnsunas win (nyumne) nnacruxosas,
CTCPHIbHAA, HE JOJDKHA CONEPIKATh OCTATKOB Oenka, comeif, TOKCHuECKHX BEIECTR).
Hoxaroroska nocyaer (morpysxkenue s MBUIBHBI UM MBUIbHO(EHOTBHBII pacTBop, oOpaboTka
pactsopom Xpomiikka (1 1 xonm H2S04 80 r K2Cr207) B Teuenue 3 9acoB, IPOMBIBAHUE B
BOJIONIPOBOJHOM, NHUCTHUIHPOBAHHON OHIMCTHITHPOBAHHON BoZe B TeueHme 5 dacos,
Crepunnsanust npu 170-180C B Teuenme 1-2 4acoB). ITuratensusie cpespl. TpeboBanus k
nurarenbHbim cpenam (Iuramne knetok. Poct kierok. bakrepuocratiunocts. Bydeprocts.
Ocmotnueckoe napienne).
Knacenukanus  nurarensubx Cpell MO  HasHaveHHIO (poctosele (10% CBIBOPOTKH),
floanepxcueiomue (2% CeBOPOTKH)). IMpumepsl muTaTENBEHBIX Cpen (mMTarenbHas cpema ¢
ruapomusaroM nakransbymuna (I'JIA), reMoruaponmnsar 2,5% - mpomyxr (epMeHTaTHBHOTO
pacluenienns cryctkos kposu KPC u 8 Buramunos. cosepas OCHOBA — pacTBop XeHKca, cpesa
Wrna, copepxaruas HabOp aMHHOKHCIOT Ha pactBope DOpna). Vcrosus HHKYOaIHn
(Temmieparypa uHKyGanuu 36C, oGecredenne mMOCTOSHHOrO KOHTaKTa KJIETOYHOrO0 MOHOCIOS ¢
THTATENLHOMH  cpenoi).  OBopymosanue (maGoparopHbrit TEpMOCTAT,  GHOpeaKTopkI.
ITpomeinnennsie OuopeakTopsl, cxema paboTsl u yerpoiicto. KoMmmekcHure GuopeaxTopsr),
[pruuuner nonygenus KYIbTyp KICTOK. OTamsl paGoThi (monyueHne monopckoit TKaHH,
TPHIICHHHM3ALNA, LeHTpH(YTrHpoBanHe (ocBoGosKaEHHE OT TPHUNCHHA), TIOACYET KIETOK,
CYCHEHAMPOBAHKE B MUTATENBHOI cpenie). Pacuer moceBHbrx KOHLEHTPALHIT KIETOK B KYJIbType.

3. Hcnmonb3oBanne KYJIBTYp KJIETOK B BHPYCOJIOrHH
Beinenenue supycos ma KyJIbTypax KieTok. Usonsanus supycos us natMatepuana. Hakomrenne
1 COXpaHCHHE BUPYCOB B Jlabopatopuu, Turposanue Bupycos. Honyyenne kymstypansHbix
BakiuH. [locranoska peakiuu HEHTpaH3anuH.
Kyabrusuposanue Bupycos B KK, IuTonatuyeckoe IelicTBHe MH o dexr. Obpazopanue
BHYTPHIGICTOUHBIX BKITIOYeHHI . MeTon uMMyHO(Iyopecrenumy, Hmmynorucroxumugecknii
Meron . (DeHoMeH remancopOLum. Wnrepbepennus eupycos. IMposrenns LU TONATHYECKOTrO
JCHCTBYSA (JIM3HC NUTOILIA3MBI U ANpa, OKPYIIIEHHE KIIeTOK, 06pasoBanue "okoH", obpaszoBanne
(oxycor Tpanchopmanun, 06pazoBaHIe CHMILIACTOR I CHHLUTHEB, KAPHOTU3HC, CIUIHHE Aep,
KapuonukHo3). [IpakTnyeckoe 3navenne KK B BHPYCOJIOTHH.

Py6ex 2. Kynstupupopaune MHKPOOPraHuiMoB

4. IlonsTie 0 KyabTYpax MHKPOOpPraHH3MOB.
KyanTusuposanne Mukpoopranusmos — oqun u3 OCHOBHBIX NPHEMOB B MHKPOOHOIOTHH.
OCHOBHBIE MCTOUHMKH TONyYeHHs MHKPOOPraHH3MOB, MCIIO/IB3YEMBIX JUIS KyJI5THBHPOBAHHUS.
CriocoObl  KyJIbTHBHpOBAaHHS MHKpOOpraHu3mMoB. CMeWIaHHBIE W  YHCTEE KYJIBbTYPBI
MHUKpoopranusmoB. OnucaHue KOJOHHI MHKpPOOPraHU3MOB. HaxonureasHbie KYIBTYPEl H
[PUHIMIT - 57eKTHBHOCTH.  CIOCOGBI  MONYYEHHS 9HCTBIX KymbTyp. YHCTBIE KyIbTYpEI
MHKPOOPraHU3MOB. MeTob! ToNyYeHus 1 3HaYCHHE.
Kynbtusnposanue aspo6Hex u AHa’POOHBIX MHKPOOPIaHH3MOB, IlosepxHocrHoe u ry6unHoe
BbIpallluBaHue. BrlieneHne n KOTHYeCTBEHHbII YYeT MHKpO(TIOPEI BO3/TyXa.
5. OcHoBHBIE napaMeTpsl pOcTa KyabTyp.




Poct  ornensrbIx MHKPOOPraHW3MOB M IONYNANHE  (KyIbTyp). CoanancupoBanHbii  u
HecOanaHCHPOBAHHBIH PocT. Bo3MOKHEE TIPHYHHBI HeCOaIaHCHPOBAHHOTO POCTA.
OcHoBHble mapameTpr! pocra KYJIBTYp: BpeMs IeHepalyu, yjielbHas CKOPOCTh poCTa, BBIXOZ
Gruomaccer. 3akoHoMepHOCTH POCTa HHCTBIX  KYJBTYP HPH NEPHONMYECKOM BBIPAIMBAHUH.
Kpusas pocra, ocobennocts oTnensHBX $a3. Poct Muxpoopramusmon IIPH  HENIPEPHIBHOM
KyIbTHBHPOBAHHH. 3HAYEHHE HENpEpPHIBHOTO KYJIBTHBUPOBAHUS [/ H3YYeHHsS CBOHCTB
MHKPOOPTraHU3MOB H ISl HX MPAKTHIECKOrO HCIIOMb30BAHMS, CHHXPOHHEIE KyTBTYpEI; COCOGDI
TOJIyYEHUS U 3HAYEHHE,
Hammune wuw  mHeo6xomumbiii HabOp MHUTATeNBHBIX BemecT s SHEPTeTUYECKHX U
KOHCTPYKTHBHBIX peakuuii Jis pocTa M pasBHTHS MHKPOOPTraHH3MOB B TpuUpoge H B
JIaGOpaTOpHBIX  yCIOBHAX. TpeboBanus pasmbix Ipynm MHKPOOPTaHH3MOB K HCTOYHHKAM
SHEPTHH M XHMUYECKAM 3JIEMEHTAM OMNpeieNsioTes HX MeTabOIMUCCKUME  BO3MOYKHOCTSIMH,
Beipammpanue u nomnepkanme MHKPOOHEIX KYJBTYp B 1ab0paTOpHH, OCHOBaHHOE Ha
MOJC/MPOBAHHH  €CTCCTBEHHBIX YCIOBHI OGHTAHHS IaHHOrO Opranusma B jaboparopumu, a
TalOKe HA SHAHHH 0COOEHHOCTEl 06MeHa BelnecTs.

6. Tuner cpex u coco6u KYJbTHBHPOBAHHS MHKPOOPTAHH3MOB.
TpeGosanns  Muxpoopranmsmor x [HTATENbHEIM  BemecTBaM. THIBI cpen u  cmocoGsr
KYJILTHBHPOBAHNS MHKDOOPTaHH3MOB. OCHOBHBIE GHOEHHEIE SNEMEHTEI (MAKPOS/IEMEHTHI):
YLIepon, asor, ocgop, Kucnopon, Bomopos, C€pa, KaK KOMIIOHEHTHI GElKOB, YrIeBOMOB u
JKHPOB, A TAKIKE HYKIEHHOBBIX KHCIIOT. Maxpoanementsi, kotopsie TPebYIOTCS B 3HAYHTELHEIX
KonuuecTBax  (r/1): HMOHEI  Kans, MarHus, HaTpus, KaJdblUS W  IKelesa. DyHKIHH
MaKposneMeHToB B kietke. K kax (axtop axrueHOCTH Gombmoro YHCIa (DEPMEHTOB, B
YaCTHOCTH, (DepMEHTOB BenKoBOro cuuTesa. Cal - MaKpO3JIEMEHT, KOTOPBIH ONpezeser
YCTOHYHUBOCTE GaKTepHATBHBIX SHIOCNOp K Harpesanuio. Pons Mg?" g crabumm3anuu pubocom,
MHOTUX (DEPMEHTOB M KJIETOYHBIX membpan. Fe** u Fe’* - cocrapmag 9acThb LUTOXPOMOB |
KOoakTophl SJIEKTPOHIIEPEHOCAIIUX OEIIKOB,
Muxposnements, Heo6x0xHMBIE B MHKPOMOJISIDHBIX KOJIMYECTBAX: HOHBI TAKHX METaJIOB, Kak
XpOM, KOOANLT, Me/ib, MOTHGeH, MapraHen, HUKeIb, CelleH, BOIb(pam, BaHaii, UHUHK, 06BIYHO
BXOJIAILUE B cOCTaB (pepMEHTOB 1 KO(haKTOpOB. Co>r- KOMITOHEHT BuTamuHa By, Cu? BXOJIHT B
COCTaB IHTOXPOMOKCHIA3b! H KYIIPEIOKCHHOB, Mn>" AKTHUBUPYET (pepPMEHTBI, KaTalu3HpyonHe
nepenoc  ochatHex rpymm, Mo®' Bxozur B COCTaB HHTPOTEHa3bl M HHTPATPELyKTa3bl,
Ni** sBasercs KOMIIOHEHTOM ypeaskl, THAPOTreHas3Hl, xodakropa Fizg, Zn®* Bxomur B cocran
kapboanruapasel, JJHK- u PHK-nomumepaz u .71, Conepxanne B 06b19HOl BOJIOIIPOBO/IHOIE
BOJE HEOOXOIMMBIX JUI MHKPOOPraHH3MOB KOJIHYECTR MHKPOSJIEMEHTOB; IIpH paGoTe Ha
AUCTUITNPOBAHHOH BOJIE MHKDPOIJIEMEHTBI 0GABIISIOT CHEIHAILHO B BHJE PAaCTBOPOB HX
MHHEPAILHEIX coneii. Crenuduueckre ToTpe6HOCTH OTAE/BHEX TPy MEKpOOpranu3moB. Tax,
AHATOMOBRIC BOZIOPOCIIH, BKITIOYAIOIIHE B CBOH KIIETOYHLIC CTCHKH 3HAYHTENBHEIE KOIHYECTBA
COCIMHEHHH KpeMHus, TpeOyIOT N06ABICHIS UX B CpeIy B BBLICOKO#H KOHLEHTPAIHH.
Moctynneie s MuEKpoopranusmos (opmEr GHOreHHBIX 3MeMenTOR B mHTarenbHol cpene. Kak
UPABHIIO, HOHBI MeTamos, cepa, dochop u MHAKPOS/ICMCHTB NOOABNSIOT B Cpey B BHue
MHHEpAIbHBIX  COJed. MuHepaabHas ocHOBa Cpesbl  (MUHepanbHBI  (hoH) NPaKTHYECKH
OAMHAKOBA 114 GOJIBUIMHCTBA MHKPOOPTaHA3MOB, Opranuyeckue u Heopranuueckue HCTOYHHKH
YIJIEPOa u a30Ta B cpejie.

4.3. JIaGopatopusie pa6ors
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Conepxanne JI200PATOPHBIX 3aHATHIA 1 KOHTPOJbLHBIX MePONPHATHIA

Tpynoe
MKOCTh
Haumenopanue pasaeina, HanmenoBanue u COICPXKAHUE MPAKTHIECKHX e
TEMBI TUCIUILIIMHBI abor i ’
L P 04YH/0-
340YH.

2 3 4

Ofmee npexcrasienue o
KYJIbTYpax KJIETOK.

Kynbrypa krerok - CHCTeMa, B KOTOpOi
KIICTKH, TKAHH UM OPTaHbl COXPAHSIOT
JKU3HECTIOCOOHOCTE M CIIOCOBHOCTE K
PasMHOXEHHIO in vitro Gonee 24 yacos,
Vcropus nomnyyenns u npumenenus
KYJBTYp.

3/4

Hpusuunel nonyvenus u
KJIaccHpUKRANUSA KyIbTyp
KIIeTOK

Kynsrypsr knerox (poct xnetoxk in vitro , ne
obpasyromux enuHyro TKaHb). KyneType
TKaHeil 1 OPraHoB (PocT TkaHel, 3a9aTKOB
OPTaHOB HIM HX YacTel in vitro mpu
COXpaHCHHH HX (D (epeHIHpoBKH,
CTPYKTYPBI il ()YHKIIHH).

Knacengukanms kynstyp xnerox: mo BHJTY
OHonornueckoro o6sexra, o Mopdooruu
dopMHpyrOImIIX ee KTeTOK, o crocody
KYJILTHBUPOBAHHS. Y CIOBHSI [IS ITOJTy YeHHsT
KyIeTyp knetok. OGopymoBanue u cpespr.
[puniune: nomyyenus KYJIbTYP KIETOK.
Oraisl paGots, Pacuer mocesrprx
KOHUCHTPAIHIA KIIETOK B KyJBTYype.

32

Henoaszosanne kynstyp
KJICTOK B BHPYCOJIOTHH

Brinernenne supycos na KYJBTypax KJIETOK.
W3omsamus Bupycos us naTMarepuaa.
Haxonnenne u coxpanenue BUPYCOB B
naboparopuu. Tutpopanue BHPYCOB.
[onyuenwe KynbTypaTbHEIX BaKIHH.
ITocranoBka peakuun HeHTpamusanuu.

Kynsrusuposanue sipycos B KyJIbTypax
KJIETOK.,

1/1

Py6exubrii konTpoas Nel

1/1

Honsitue o kyabTypax
MHKPOOPIraHH3MOB

OCHOBHEIE HCTOYHHMKH MIOJIyYCHHS
MHKPOOPTaHHU3MOB, HCTIONb3YeMbIX s
KynbTHBHpoBaHus. CriocoGer
KYJIbTHBHPOBaHHS MHKPOOPTraHH3MOB,
CMeniannble 1 ucTHIe KyJIBTYDEI
MHKpOOpranusmMoB. Omucanue KoJIOHMI
MHKpPOOpraHu3moB. Hakonurensubie KYJIBTYPBI
W IIPHHIHIT JIEKTUBHOCTH. CIIOCO6ET
TIOJYYEHHUs UCTHIX KyNbTyp. YncThie
KYJIBTYPbl MHKPOOPIaHH3MOB. MeTo sl

3/2
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2 3 4
TIONTYYEHHs] H 3HAYEHHE.

OcuoBnble mapamerper | Poct OTAETbHBIX MUKPOOPraHU3MOB U 32
pocra KyabTyp IOy ALK (KyJIBTYD). CbanancupoBanuwii 1
MHKPOOPIaHH3MOB. HecOalaHCHPOBaHHEIH PocT. Bo3aMosKHEe

TIIPHYHHBT HeCOANaHCHPOBAHHOTO pocTa.
OcHoBHbIe mapaveTps! pocra KYJIBTYp: BpeMms
TCHepalliY, yNebHas CKOPOCTh POCTa, BHIXON
6romaccel. 3akoroMepHOCTH PocTa YHCTHIX
KYNBTYp IPH NEPHOANYECKOM BEHIPALMBAHUH,
KpuBas pocra, ocobennoctn oraemsmpx ¢as.
Poct muxpooprarusmos npu HEIPEePEIBHOM
KyJIbTHBHPOBAHHUH. 3HAY€HHE HETPEPEIBHOrO
KYJbTHBHPOBAHHUS JUIS H3YYEHHUS CBOHCTR
MHKPOOPraHH3MOB U JUI MX NPAKTHUECKOrO
HCIO0TR30BaHNsA. CHHXPOHHEIE KY/bTypB;
CII0COOBI MOITYYeHHS U 3HAYEHHe.,
Tuns! cpen u ciocodpr TpeGoBaHHs MUKPOOPraHU3MOB K 1/1
KYJIbTHBHDOBaHHUSI THTATeNEHBIM BelecTsaM. THIE! cpex u
MHKPOOPraHH3MOB CIIOCOOKI KyIJIbTHBHPOBAHKS MHKPOOPTaHH3MOB.
OcHoBHble GHOreHHEIE STeMeHTET
(MaxposneMenTeI): yruepoz, asor, pocdop,
KHCIIOPOA, BOIOPOL, cepa, Kak KOMIOHeHTE]
6enkoB, YIIeBoI0B 1 XKHPOB, a Tarke
HYKJICUHOBBIX KHUCIIOT. JloCTyNHbIE st
MUKPOOPraHU3MOB (hOPMEI GHOrEHHEIX
JIIEMEHTOB B IIHTATENLHOH cpefie.
Opranudeckue u neopranmueckue UCTOYHHKH
YIIepozia u a30Ta B cpejie. MHKpoaieMenTsL.
Py6esuprii konTpoan Ne2 1/1
16/14

5. METOIUYECKHUE YKA3AHWSI OBYYAIOIIUMCST
I1O OCBOEHHIO AACIUATLIAHBI

Huciummna «OcHOBEI KYJILTHBHPOBAHHS MHKPOOPTaHH3MOBY U3y4yaeTcs B TeyeHue |
cemecTpa B hopMe JTEKIHOHHBIX 1 IIPAKTHYECKHX 3aHATHIA.
OpranusalmoHHO  Kypc cocTouT m3 2 pyGexHbIX pasmenos: «Kyabrypa kmerox»,
«KyasTHBHpoBanue MHKDOOPTraHH3MOBY.
Tempr, pacemarpusaembie B Kypce:
1. Obmee npescrasienne o KYJBTYpax KJIeToK
2. lMpunnune: NIOJIyYEHHS M KiIaccHpUKAus KYJIbTYp KJIETOK.
3. Ucnoab3oBanue KYJIBTYD KIETOK B BHPYCOJIOTHH
4. lousitie o KYyJbTYypax MHKPOOPIraHH3MOB.
5. Ocnobubre apaMeTphbl pocTa KyJbTyp.
6. Tunel cpen u cocodwbI KYJILTHBHPOBAHUS MHKPOOPIaHH3MOB.,

YueOHas IucuMmIMHA BKMIOYaer B KauecTBe 00A3aTeNbHOrO MHHHMyMa TEMaTHKY
TCOPETHYECKOr0, NPAaKTHYECKOTO M KOHTPONBHOIO yuebHOro Mmarepuaia. Teopernyeckuit
MaTepuall 10BOJINTCS 10 MarHCTPAHTOB HA NEKITHsX. Conepxanue nexmuii s 00001IeHHOM BHzE
HOTKHO BIUIIOYATE B ce6si: OCHOBHBIE MOHSTHS 1 TEPMHUHEL, BENyILHE HAYYHBIE HICH, OCHOBHEIE
34KOHOMEPHOCTH, TEOPHH, IPUHIIAIILL, TIOJIOKEHHS PAaCKpBIBAIOIINX CYITHOCTD SIBJICHHIT B Hayke
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O BHPYCAX, TeMaTHYecKy:o undopmanmo u HaydHele ¢akter. [ocne kaxmoi JIEKITHH
HEOOXOMUMO  O3HAKOMHTECH ¢ PEKOMEH/yeMol nuTepatypoit. B OpraHH3allMOHHOM IIaHe
TIPAKTHYCCKHE 3aHATHS — 3TO COBMECTHOE TIPOSKTHBHO-[IESTETEHOCTHOE pelmeHe MarucTpamu u

YMCHHS, CBA3aHHBIE ¢ TBOPYECKOH CAMOCTOAITENILHOCTDIO, H B TIepBYyIO OYepesb — YMEHH YUTATE
H IIOHUMATh y4eOGHBIE M HaydHbIe TEKCTbI, CHCTEMAaTH3MPOBATH U« KOHUENTyanu3upoBars
CONCPKALLNECsT B HHUX 3HAHHS O MCTOPHH M METONONOTHH GHomormy B COOTBETCTBUH ¢
ATOPHTMOM M IJIAHOM  JOKJIafa. ANroput™  Moxer GpiTp BBIPAGOTaH  cTynentom
CaMOCTOATEIILHO MIIH MPeJIOKeH TIpenoIaBaresem.

Hpennaraemere popmer TPAKTHYECKUX 3aHATHH MoryT HCIIOTIB30BATHCA B Pa3iHYHBIX
COYCTAHHSX Ha yCMOTPEHHE Ipenonasare;is,

HTACMOMY  Kypey JeKimii, KOTODLIH OXBAaTHIBACT BakHeime TEMBI 00WIel M wacTHOIH
MEIHMLUHHCKOH MUKpOGHONOrHY, camocTosTeNnbHAS pa6oTa MAaruCTpaHTOB 3aKirouaeTcs B ux

HHOOPMALIHH, B TOM qicie HOBeHIme my6mukanuy p obnacTu MexumHHCKOH MHKpoGHOIOrHH,
CIPaBOYHO-3HITHKIIONEIHYe CKH Matepuan u t.x. Ilpn caMocToaTensHoN pabore crenyer
cobmonats PeKOMeHIaum:

Crenoparn METOIUYECKUM YKa3aHUsIM, HMEIOLIHMCS B Y4YEOHBIX M3anmsxX.

Obpawars BHEManme Ha H3Y4YEHHE TOAXOJ0B U MCTOIIOB, HCIONB3yeMBIX B [PaKTHKE
CaHHTAPHOH MUKPOOHONOTHY,

3HaTh U rpaMoTHO HCIIOJIB30BATh TOHATHAHO-TEPMUHONOrHYe K] anmnapar HaykH,

Jlnst Texymero KOHTPOJIL ycrieBaeMOCTH st 0uHOl OHHO-3204HOH opMBI 06yueHms
UCHONB3YeTCs OANBEHO-peHTHHT oRAS CHCTEMa KOHTPOJISL M OLIEHKH AKaIEMHYECKOM aKTUBHOCTH,

OCHOBE NPOYHTaHHOro MaTepHana COCTaBISETCA KOHCIEKT 10 Bompocam mpejcTosmiero
CEMHHapa (Te3nucHOe H3JIOKEHHE), TOTOBHTCH TekeT Aokana/coobmenns, TOTOBUTCA ILIaH
IPaKTHYECKOTO HeCIe0BaHHS (3kciepumenTa).
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OTOBOPCHHOH ¢ mNpenonaBatenem opwme. Ipenycmarpusaercs npa BAPHAHTA: MEPBEII —

OTBE€YACT Ha BOIIPOCHI TIPaKTHYE€CKOro 3aHATHS, C aKIEHTOM Ha TEMax, BbI6HpaeMBIX
IperoiaBaTenem.

BLIHOJ‘IHEHHC CaMOCTOSTEIILHOH pa6OTI:I IoapazymMeBaeT CaMOCTOsITENIbHOE H3YYeHue
pasaeios JUCLUIIIMHEL, BKJIIOYas OOATOTOBKY K Ha60paTOpHLIM 3aHATHAM, K pyﬁe)KHBIM
KOHTPOJIAM, MOATOTOBKY K 3a4ery.

Pexomennyemas tpynoemxocts CaMOCTOATENIBHON paboThl pecTaBiena B Tabnure:
Pexomenjtyemprii pexxum €aMOCTOATETbHOI PadoThI

Pexomenmyemas
TPYIOEMKOCTE
Haumenosanue pyn ’
5 akan. yac.
BH/la CAMOCTOATENBHOM paGoTh!
(oun/o4H-
340YH.)

Camocrostennnoe H3yyenne Tem (pasmemoB) quennmANHDL:

Obmee npencrasienue o KYJIbTypax KIETOK

Hpunnune: nonyuenns u KNaccHPuKalMs Ky IbTyp KIeToK,

Hcnonszosanne KYJIbTYp KJIETOK B BUPYCOIOTHH 16/21
IHoustre o kyasTypax MHKPOOPraHH3MOB.

OCHOBHBIE 1apaMeTpsI pocta KYJIBTYD.

Tuner cpest u crioco6e KYIbTHBAPOBAHUS MHKPOOPTaHH3MOB.,
Ioaroroska K pyOe:kHoMy KOHTpO.IIO (0 2 u. Ha KamabIi pybex) 4/4
Ioaroropka k N26OPATOPHBIM 3aHATHSIM (mo 2 4. Ha 1 npakTHveckoe 8/7
3aHsITHE)

IloaroToBka k 3auery 18/18
BCEI'O 46/50

L

6. ®©OHJ] OIEHOYHEBIX CPEACTB
JJISI ATTECTALIMHA IO JUCIHUIIIMHE «OCHOBBI KYJIbTUBUPOBAHMSI
MUKPOOPTAHU3MOB H KJIETOK>

6.1. Ilepeyens onenoyHbIX cpeacTs
1. Bannero-peiitunrosas  cucrema KOHTPONIL M OLEHKH aKaJeMHYECKOH aKTHBHOCTH
obyqaromuxcst B KI'Y (715 04HOM, 0uHO-3209HO# opmer 06y uenns).
2. Ilepeyens samanmuit k pyGeskEbM KOHTpossm Ne 1, No 2,
3. Ilepeuens Bonpocos k 3ayery.
4. TemaTuka HHAMBHIYaIbHEIX 3a0aHMT (TeMBI 0TYETOB 110 naGopaTopHEM paGotam) i
TEKYIICr0 KOHTPOJISI YCIIEBAEMOCTH

6.2. Cucrema 0a/IbHO-Pe THHI OB O OLICHKH
PaGoThI 0GyaomuXCs M0 AUCHHIIIHHE

Hanmenon Conepxanne
anue
Pacnpenen Ounas popma obyqenns
eHHe
GaioB 3a Bun VP:
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cemectp Toceme-

10 BUAaM HHE TToaroroexa Py6esxunrit Py6exnprit
yaebHoI 3aHATHH, | HHIUMBHTyans KOHTPOJIL KOHTpOIIH 3aver
paboTsl, aKTHBHAs | HBIX 3aJaHMi Nel Ne2
CPOKH pabota
clauu Bamp
yuebHomn Hast 21 9
paboThI OIleHKa
(noBoasTC :
A 10 Bcero:
CBeeHHSs 8 6.
Maruerpa 2-x 4ac. na6.
HTOB Ha pab. (2 6ann)
HepBoM x 8 nab. = 16
y4edHom 6. IToxrororxa %
3AHATHH) 1 neku, (16.) U 3al[HTa ArtTecrarus eI
ITpume i B opme
wangs; | >+ =56 CIONTAN B Gopue KOJUTOKBHY
IMaccusnoe (otuera) mo KOJUTOKBHyMa
HIPUCYTCTBH | Tteme HUAP e
eB
aAYTUTOPHH
He
OLIEHHBaeTC
S,

Maxcumanonas cymma = 100 bainos
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Pacripenen
€HHe
Oannos 3a
ceMecTp

Ouno-3a04nasn tbopma obyuenns

ITocente-

110 BHJIaM Hue Ioxroroeka PyGexubrit Py6Gesxnsrit
Y4eOHoI 3aHATHH, HHIUBHAYATh KOHTPOJb KOHTPOJIb 3aver
paboTsl, aKTHBHAasl | HBIX 3amaHmit Nel Ne2
CpOKH paboTa
cJlauu Banns
yeOHOMH
- = 15 15 20 20 30
paboTsr OIIEHKa
(aoBoasTC :
110 Bcero:
CBeIeHHsI 11 6.
Marucrpa 2-x yac. na6.
HTOB Ha pab. (2 6ann)
nepBomM X7 nab. =14
y4ebHOM 6.
ITonroroBka
3aAHATHH) 1 neku. (1 ATtTecTamnus
H 3aIuTa ATtTecranus
Ilpume | 6.)x4y4.=4 B (hopme
JIOKJIana B (hopme
HAREY, = (oTdeta) mo | komnoxsuyma | KOVIOKBHY
IMaccusnoe HIP y Ma
npucyrcTey | M€
eB
ayIUTOPHH
He
OILICHHBAeTC

o,
Maxcumanvuas cymma = 100 bannos
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F Kpurepuii nepecuera

f;li:gi;omym v 60 1 MeHee GaIoB — He 3a4TeHO;
61...100 — 3auteHo.

110 UTOraM paboThl B

CeMeCTpe U 3ayeTa

3 | Kpurepun nonycka x Hnst pomycka k nmpoMexyToumoiM aTTecTauuy  (3adery)
POMEXKYTOYHOH MarucTpanT f0JukeH Habpath He MeHee 50 GalIoB M BHITOIHATE
aTTecTalHH, BCE HPaKTHIECKUEe PadOTHI H PyGEKHBINA KOHTPOIIb.
BO3MOIKHOCTH JUis monyueHus saueta «aBTOMATHYECKI) o0yyaromemycs
Oy YeH s HEOOXOIUMO BBINOHHUTE BCE nabopatopuele paGoThl U HaGpaTh
9K3aMEHAIMOHHO 3a CeMecCTp CIENYIOIEEe MUHIMAIIBHOE KOHYECTBO OalLIOB:
OIIEHKH - 61 GaIT IU1s IOy YeHNs «aBTOMATHICCKID) 3ayera.
«aBTOMATHYECKM» TI0 Io cormacoBanmio ¢ mpenoxasarerem MAarucTpasTy MOryT
JUCLUILIHHE, ObITh  106ABNEHBI  JOONHUTETEHbLE (BonycHsle) Gamier 3a
BO3MOXKHOCTh aKTHBHOC y4aCTHE B HAYYHOH M MeTOJHYeCKoH pabore,
NOJTyYeHusT GOHYCHBIX OPUTHHAIILHOCTE  IIPHHSATBIX PELICHHH B XOXe BBIIOIHECHMUS
Oasios nabopaTopHbIX paboT, 3a y4dacTHe B 3HAYUMBIX Y4eOHBIX H

BHEYYEOHBIX MEPOTIPHSTHAX KadeapsL.

4 | dopMbI U BUIE! Yue6HOH B cnyuae, ecnmn x mpomerxyrounoit arTecTanmu HabpaHa
paboTeI mtst Ccymma MeHee S50 GasloB M He BEIIOJHEHBI Boe 3a71aHu,
HEYCIEBAIOIIMX MaruCTpanTy — HEOOXOMMMO  BBIIONHHTE  JOMOIHHTETLHEIE
(BOCCTAHOBHBINMXCS HA | 3ajaHus 1[0 KOHIIA TocienHer (3adeTHoil) Hemenu ceMecTpa.
Kypee 00ydeHHs) Ilpu  sToM  Heo6xomHMO npopaloTarh  Marepual — Bcex
MarucTpaHToB st IpONYIEHHbIX NPaKTHYECKUX paborT,

HOJTyYeHH s DOpPMBI  JONONHUTENBHBIX  3amaHmil (Ha3HagaroTes

HE/IOCTAIONMX OA/LIOB B | Ipenoaasaternem):

KOHIIE cemecTpa - BBIIONHCHHE M 3allMTa OTYETOB IO IIPOMYIICHHBIM
Jexnuam (1 Gamn);

- BBINOJIHCHHE M 3alMTA NPONYIICHHBIX J1a60PaTOPHBIX
pabor (IpH HEBO3MOKHOCTH OTIOMHHTEILHOIO IPOBEICHHS
nabopaTopHO# paboTHI NpernoaaBaTens YCTaHABIUBAET (Gopmy
JIOTIONHUTENBHOTO  3aaHusl 10  TeMaTHKe IIPOITY IEHHON
JabopaTopHOi paGoTE! CaMOCTOSTENIBHO) — 1 Ga;

- TIOBTOPHOC  NPOXOXEHHE  PYOEKHOrO  KOHTPOINS
(MakcuManbHas cyMMa GaIOB — COLIACHO GanneHON oleHKe
COOTBETCTBYIOIIETO pyberka, CM. BBIIIE).

JIuxBunauus akanemuueckux 3a/I0JDKEHHOCTEH, BO3SHHKIIIHX
M3-33 PasHOCTH B YYeOHBIX IUIAHAX IIPM mepeBoje HITH
BOCCTaHOBJIEHUH, IPOBOJHTCSA yTem BBIIIOJIHEHHS
JAONIOMHATETIbHBIX  3afaHui, ¢opmMa u  obbem KOTOPBIX
OTIPEIEIAETCS IIPENoiaBaTeieM. ]

6.3. Ilpoueaypa oueHHBAHUS Pe3yIbTATOB 0CBOCHHS JHCIUINIHHBI
PyGexubre xoutponmm mposomarcs B dopme  xomnokemyma, BKIIOYAKOIMIETO  yCTHOE

cobecenonarme u paGory ¢ 3azanmamu. Ha KaXIBIH pyOeXHBIH KOHTPONb OTBOAMTCS 1o 1
aKajieMuyeckomy vacy. Ilpenonasatens ouenuBaer B Gamiax PE3YJIBTAThI Ka)KIOTO pyGeKHOTO
KOHTPOJIA ¥ 3aHOCHT X B BEAOMOCTE TEKYIIEH yCIICBAEMOCTH, Ilepen mpoBemenueM kaxmoro
pyGexHOro KOHTpOIS TpemoaBates npopabaTeiBaeT ¢ 06YYAIOLUMHCT OCHOBHOM MaTepua
COOTBETCTBYIOMNX Pas/ie/OB IUCIMIIIMHEL B (hopme 3aHSATHA-TUCKYCCHH.
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3aver (mo uroram | CEMECTpa ISl OYHOM M 0YHO-3204HO dopmEI 06yuers) HPOBOJUTCS B
dopme yerHOro cobecenopams. Bonpocrr k 3avery conepxarcs B Omierax s 3ayera,
BIJIIOYAIOIIKX 110 2 TeopeTHYeckux Bompoca. Ha noxrorosky k OTBETY 06yqarommemycs naetcs

6.4. IIpumepbI onenouHEIX CPEICTB 11s1 pyGesKHbIX KOHTpoJ1eli 1 3auera

Hpumepnas memamuxa UHOUBUOYaNbHBIX 3a0an il (mem onuemog no memam HUP,
npakmuuecrkux paGom) ona meKyuezo konmpona ycnesaemocmu

1. TpeGopanus MHKPOOPTaHH3MOB M KJIETOYHEIX KYJIBTYD K IIHTATENbHEIM BelecTsam,
2. Tumsl cpeyt # crioco6wr KyJIbTHBHpOBaHUS MHKPOOPraHHU3MOB.,
3. OCHOBHEIE GHOTeHHbIe SJTIEMEHTEI (MaKpoanemeHTm): YLIepon, asot, pocdop, KHCopo,
BOZOPOZ, cepa, KaKk KOMIOHEHTh] GenkoB, yriesonos u KUPOB, & TAKKe HYKIIEHHOBBIX KHCIIOT.
4. Maxposnemente, KOTOpbIE TpeOyIoTes B 3HAUMTE IBHBIX KOJMY€ECTBaX (I/JT): HOHBI KaJTus,
MarHHs, HATPHSA, KaIbLHS U HKelesa, DyHKIHH MakposeMenTOB B KIIeTKe,
5. K" kax {akrop aktHBHOCTH BosbIoro uncna ¢bepmentos, B 9acTHOCTH, (hepMeHTOBR
0elIKOBOrO cHHTE3A.
6. Ca** - MaKpOSJIEMEHT, KOTOPBIit ONPCACIACT YCTOMYHBOCTE OakTepuambHEIX SHAOCTIOp K
HarpeBaHuro.
7. Poms Mg** g cTabHM3a pubocom, MHOTHX (epmenToB 1 KreTouHKX MeMOpaH.
8. Fe™ u Fe** - COCTaBHAA YacTh IUTOXPOMOB K KoakToper SJICKTPOHIIEPEHOCANIHX GEIKOB,
9. MuxposiiemenTsr, HEOOXOIUMEIE B MHKPOMOJIAPHBIX KOIMYECTBAX;: HOHE] TaKHX METAJIIOB
KaK Xpom, KobaibT, Menp, MosubaeH, Mapranery, HUKeJIb, CeNen, Bobhpam, BaHa/IUH, LHHK,
00BIYHO BXOZISTME B cocTan (epmenton u Ko(akTopos.
10. Crietmguueckue NOTPeOHOCTH OTHENBHBIX TPYNII MHKPOOPraHH3MOB.
11. Qocrynusie mis MHKPOOPraHu3MOB (hOPMBI GHOTEHHBIX dTeMenToR B MUTaTELHOI cpefe.
12. Opranuyeckue u HEOPraHHYECKHE HCTOYHHUKY YIepojia 1 a30Ta B cpefe.

3adanua ona pybexcnozo KoHmpoaa:

Ipumep eonpocos ona I Pybescnozo Konmpona
1. Onpenenenne KYJbTYPBI KIIETOK
2. cropus nonyvenus u IIPUMEHEHHS KYJITYp KJIETOK,
3. Knacenduxarnus KYJIBTYp KIETOK IO BHIY GHONIOrHYECKOro o0beKTa.
4. Kimaccuduranms KYJIBTYp KI€TOK M0 MOp(oI0run bopmupytomux ee knerox.
DubpobnacTHEIe M IMUTETHANBHEE KIIETKH.
5. Knaccuurarms KYJIBTYp KJIETOK TIo criocofy KYJIbTHBUPOBaHHU4.
6. Kynbrusuporanue KK B KIETOYHOM MOHOCJIOE,
7. Kynbtusuposanue KK ga MHUKPOHOCHTeISIX,
8. Kynbrusuposanue KK s CYCITEH3HH,
9. Knaccuduxarus KYJIBTYD KJIETOK MO CTpyKTYype: TIEPBIIHBIC, [IEPEBUBACMBIE, JIHILIOHIHEE.
10. Ipumeper KK (nepBuuHas KyJIbTypa KIeTOK M3 IMOUKH IIOPOCEHKa, IepeBHBaeMas KyJIBTYpa
Kierox Vero).
1. Yenorust ans nonyvenus KYJILTYp KIETOK H MOICpIKaHHE YeaoBHil HHKyOauuu.
12. O6opynoBanue u CPEIBL, HCIIONIB3YEMBIE TS KYIBTYPBI KIIETOK.
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13. Tpunimms: nonyyenns KYJTbTYp KIETOK.

14. Drans paborsl (monyuenue mowopckoii TKaHH, TPUIICHHU3AINS, IEHTPA(DYTHPOBaHKe
(ocBoGoMIEH E OT TPHIICHHA), MOJICYET KIIETOK, CYCIIEHAUPOBAHNE B IMUTATEIHHOM cpene).
15. Pacuer noceBubIx KOHIEHTpaLKi KIETOK B KyJIbType.

TIpumep sonpocog onn 2 Pybedxucroz0 Konmpons
I. IousiTne o KyabType MHKPOOPraHU3MOB B MHKPOGHOIOIHH.

2. OcHoBHBIE HCTOYHUKH TOJTy4YeHHSA MHKpOOpI‘aHHSMOB, HUCIIOJIB3YEMBIX JJIs KYIbTUBUPOBAHHS.

3. CriocoGel Ky IbTHBHpPOBaHHS MHKDPOOPraHU3MOB.

4. CMelanHble U unCTHIC KYJbTYPBI MHKPOOPTAHH3MOB.,

5. Onucanue Komonuit MHKPOOPTraHH3MOB.

6. HakorurensHpie KyJIbTYPBI U IPHHIAIT JIEKTHBHOCTH.

7. Uncreie KyabTypl MHKpOOpranu3moB. CocoGH 0Ty e u s U 3HAYeHHe,

8. KynbrusupoBanue a’pO0CHBIX H aHA3POGHEIX MHKPOOPTraHH3MOB.

9. IloBepxHocTHOE 1 IyOMHHOE BRIpaIIHBanme,

10. Beienenue u kougecTReHHLI YH4€T MHKPO(DIIOPE! BO3IyXa.

11. Homsitre 0 pocTe oTaenpHBIX MHMKPOOPraHU3MOB U TIOLYJISIIH (xyneTyp).

12, CoanancupoBaHHEIif 1 HecOanaHCHPOBAHHBIN pocT. Bo3amMoxHbIe TpHYnHEET
HecOallaHCHPOBAHHOTO POCTa.

13. OcuosHsle napamerpst POCTA KyIbTYp MHKPOOHH3MOB: BpEMs TCHEepaIuH, YIenbHAL
CKOPOCTh POCTA, BBIXOJ OGHOMACCEHL.

14. 3akonomeprocTH pocta uHCTHIX KyJIbTYp DU IEPHOANYECKOM BBIDALMBAHUH, Kpusas
POCTa, 0COOEHHOCTH OTAEMBHEIX (as.

15. PocT Mukpoopranusmon UPH HENIPEPLIBHOM KyJIbTHBHPOBAHHH. 3HAYCHKE HETIPEPLIBHOIO
KyJIbTHBHPOBAHHS JJ1 H3YUEHHSI CBONCTR MHKPOOPraHM3MOB M JUIS HX TPAKTHYECKOTO
HCIIONB30BaHHs. CHHXPOHHBIE KYTbTYPBI; COCOGHI TIOJIyYEHUS U 3HAYCHHE.

Bonpocur k 3auemy

1. Mecropus nonyuenus u IIPUMEHEHHUS KYJIBTYP KIETOK.

2. lpunmuner noyyenus KYJIbTYD KJIETOK.

3. Knaccudurkarms KYJLTYP KIETOK 10 BUJTy GHOJIOrMYECKOro 06hCKTA.

4. Knacendurauus kymstyp knetok mo Mopdonorun hopmupyrowmx ee KieTok,

5. Knaccuduxarus KYJBTYP KIIETOK 10 CI10CO6Y KyJIbTHBHPOBAHMS.

6. Yenosus s mosnyuenns u HO/UIEPIKAHUS KyIIbTYp KIETOK.

7. O6opynoBanue s KYNbTHBHPOBAHHSI KJIETOK.,

8. Tpebopatus k muraTensHpM CpeZiaM JUIst Ky IIbTYPBI KIETOK H KIACCH KAy TIHTATEIIbHBIX
cpen

9. [poMbliieHHbIe OHOpeakTOpEI, cXeMa paboTEI B ycTpoiieTBo. KoMmmexcHsie OHOpeakTophL.
10. Dransr paboTe! (110:myvenwe JIOHOPCKOH TKaHH, TPHICHHU3ALMS, IEHTPU(YIUpOBaHHE
(ocBobozKIEeHHE OT TpHNICHHA), ToICYeT KJICTOK, CYCIICHAHPOBAHKE B IUTATENTbHOM cpene).
11. Pacuer nocesmbix KOHILEHTpANHii KIETOK B KYJIbType.

12. Boinenenue BHPYCOB Ha KyIbTypax KJeTok. Mzomsmms BHPYCOB M3 marMarepualia.

Haxonnenue u coxpanenue BHPYCOB B JIaOOpaTOpHH.

13. Monyuenne KyNbTypa/bHBIX BaKiHH. [TocTaHOBKa peakiuu HeWTpanusaum.

14. Tlpaxrrueckoe 3navenne KK g BUpyconoruy. KyibTusuposanue Bupycos B KK.

15. Iposiznenus LHTONATHYECKOr0 NEHCTBHS (JIM3UC [IMTOMIA3ME] 1 A0pa, OKPYIIIEHHE KIIETOK,
obpazoBanue "oxon", obpazopanue poxycon TpanchopMaum, o6pazosamue CUMIIIACTOB U
CHHIWATHCB, KAPHOJIH3KC, CIIHSHHE sep, KapHOIHMKHO3).
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16. Crioco6sr KyJIbTHBHPOBAHHST MHKPOOPTAHH3MOB,

17. Cmetnannsie u yncrse KYJIbTYPBI MHKPOOPraHH3MOB,

18. Onmcanme kononmi MHKPOOPraHH3MOB.

19. Hakomurephpre KYJIETYPbI U IPHHIHIT 3IeKTHBHOCTH.

20. Yuctsie kymbTyphI MHKPOOPraHusMoB. MeTo! monyyenus u 3HaYeHHE,

21. Kynbrusnposanue a3POCHEIX H aHAIPOGHBIX MHKPOOPraHHU3MOB.,

22. CbanancupoBanuprii 1 HecOanaHCHpoBaH KT POCT KynbTyp MHKpOOprannsmos. Bo3mosxwsie
HPHYHHBL HecOaTaHCHPOBaHHOTO pocra.

23. OcHoBHEBIE MapamMeTphl POCTa KyIbTyp: Bpems TeHepatuy, yensHas ckopocts pocTa, BEIXO
OHomaccsr,

24. 3akoHoMepHOCTH POCTa MHCTBIX KyNbTyp HpH neprommaeckonm BbIpamusanuyu. Kpusas
PocTa, 0coOEHHOCTH OTAEPHEIX tas.

25. Poct MHKPOOPraHH3MOB IIpH HENPEPLIBHOM Ky JTbTHBHPOBAHKH,

26. CHHXpOHHEIE KYJIBTYpPEIL; CIOCOGKI IOy dYeHus 1 3HaYeHMUe.

27. Hanmmaue u Heo6xoqumprit HabOop MUTATENBHEIX BemecTs JULA SHEPreTHYECKUX U
KOHCTPYKTHBHEIX peaximii s POCTa H Pa3BHTHS MHKPOOPraHH3MOB B IIpUpPoOJie U B
1ab0paTOPHEIX YeIIoBHAX.

28. TpeGoBanust pasubIx TPYIII MEKPOOPTaHU3MOB K HCTOYHHKAM OHEPIHH H XHMHYECKHM
INICMEHTAM OTIPEENISIOTCS HX MeTabonHdecKnmMu BO3MOXHOCTSIMH.

29. Tuner cpen ans KYJIBETHBHPOBAHHMS MHKPOOPTaHH3MOB.,

30. OcHoBHBIE GHOreHHpBIE JIEMEHTEI (MaKpO3/IeMeHThI): YrIaepon, asot, docdop, KHCIopon,
BOAOpOL, cepa, KaK KOMIIOHEHThI OelKOB, yrIeBonoB 1 KHPOB, & TAKIKE HyKIIEHHOBBIX KHCIIOT.
31. Makposnementsl, KOTOpEIe TpeGyIoTes B 3HAYHTE I HEX KOJImuecTsax (r/m): nons! kanus,
Maruus, HaTpusl, KaJbLMS H jKemTesa, QyHKUHH MakposnemenTos B KJIeTKe,

32. MuKposneMenTs, HEe0OX0HMEIe B MHUKPOMOJIIPHEIX KOJNHYecTRax

33. Crenuduyeckue HOTPEOHOCTH OTHENBHbIX IPYNI MHKPOOPraHH3MOB.

34. Ilocrynueie na MHKPOOPTaHH3MOB (hOPMBI GHOTreHHIX SIIEMEHTOB B TIATATEIbHOI Cpejie.
35. Opranuyeckue n HEOPraHWYeCKHe HCTOYHHUKH YTIIepona u asora B cpefe.

36. 3navenne HETIPEPEIBHOTO KYJIBTHBUPOBAHHUS MHKPOOPraHH3MOB JUIS U3YYEHHS CBOHCTR
MHKPOOPIaHH3MOB H JUIsl HX MPAKTHYECKOro HCIIOJIL30BAHUS.

6.5 ®ong oueHouHBIX cpencrs
Honuent Gamk 3amanmii ATA TEKYILIero, pyOeHbIX KOHTpONICH u mpoMekyTouHOi
arTecTaldu I0 JMCLHILIHHE, TIOKA3aTe/l, KPHTEPHH, IUKANEl OLeHHBAHMS KOMITIETEHIIHH,
METO/IHYECKIE MaTepHabl, ONPENCIIIOMHE  PONEYPH  OEHHBAHMS o6pazoBarenpHbIx
PE3YJIbTATOB, IPUBEIEHBI B Y4e6HO-MeTOqHYEeCKOM KOMMIeKCe AUCIHUILTHHEL

7.YueGno-meroanueckoe u HH(popManHonHoe 06ecnieyenme AHCHHILTHHBL

7.1. Ocnosnas Aumepamypa

I'yces M.B., Muneesa JLA., Mukpo6uonorus : yuebnux nng CTYZ€HTOB BY30B, 06Y4aionuXCs
116 HanpapJieHuto "bruonorus" u Guonormyeckmy crenuanpHocTsM / M. B. T'yces, JI. A.
Muneesa . - Mockga: Axanemus, 2004, 462 c.

Emues B.T. Mumycrun E.H. MuxkpoGuonorus: Y4eOHHK JUL% CTy eHTOB By30B / B.T. Emnes,
E.H. Mumycrun. — M. Hpoda, 2005. 445 .

[paxrukym mo MHKpPOOHOMOrHY : yuyeGHOe oco6ue AL CTYICHTOB By30B, 06y4aromumxcs o
Hanpasjienmio "buonorus", crenuansrocTH "Mukpo6uonorus" u GHoIOrHYeCKIM
crenuaneHoctaM / A. U. Hetpycos [ 1p.] . - Mockaa: Axanemus, 2005, 603 c.
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7.2. lonoanumenonan Aumepamypa

Tennep E.3., Iluipuukosa B, K., Iepesepzepa I'. U. HpaKTHKyM TI0 MHKPOGHOIIOTHY : yueBHoe
10co0ue A1t cTy IeHTOB BY30B, 00yyJaromuxcs o CIICLHANBbHOCTH "MHuKpoGHOoNOrHS" 1
OHOMNOrHYECKUM CIIeLHATBHOCTSM / E. 3. Tenmep, B. K. lunsHuxosa, I, U, Tlepesep3esa , -
Mocksa: Jipodha, 2005. 256 c.

®upcos H.H. MuxpoGuonorus : CJoBape TepmuHoB / H. H. ®upcos, — Mocksa: Hpoda, 2005.
256c.

CCIbCKOXO3MHCTBEHHBIX MHCTATYTOB) / T, [llerens ; iep. E. H. Konzpatsesoit u I, A, Kypennsr
> IO pelt. u ¢ npeauci. E. JI. Py6am. — M.: Mup, 1972. 476 c.

IKOJIOTHs MHKPOOPraHu3MOB : YYeOHUK 11 CTyIeHTOB YHHUBEPCHUTETOB, 06y9aromumxcs o
cnenuaipnocts 012400 "Mukpoduomorus” u APYTHM GHONOTHYECKMM CHIEMHATLHOCTSIM /A .
Hetpycos [u 1p.] , mox pex. A.M.Herpycora. — Mockga: Axanemus, 2004 267 c.
Omuzootonorus ¢ MHKPOOHONIOTHEH : yue6HuK / B, A. Kysbmus [u 1p.] . - Mocksa: Axagemus,
2005. 429 c.

7.3 Memoouueckan numepamypa

Haymenxo 3.C. OcHoBupie UMCHA W JaThl B HCTOPHH MHKpOOHONOrUn  (MeTommyeckie
YKkasamns).- Kypran: KI'Y, 2006.- 35 c.

Haymenxo 3.C., Haymenxo H.U. Wsyuenue 6uopasHooGpasus pacTeHui, rpubos,

7.4 Humepuem-pecypet

Ne I/IHTepHeT~pecypc Kparkoe onncanue
O Bl « H

6 | heseth - CACpaNbHBIA opran «Poccuiickoe

—RWWW.edu.ru/ o0pazoBanuey
7 | http://ru.wikipedia.or ﬁﬂunxnoneam Bukunenus
) Caiit MockoBckoro TOCYAapCTBEHHOTO

§ | http://www.msu.ru yHUBEpCHTETa M. M.B.JlomonocoBa

9 | http://elibrary.ru OnekTpoHHas Hay4Has Oubnnoreka
Hayuno-o6pasosarensaprit IIPOEKT,

6 | http://sbio.info TOCBAEHHBIH GHOIOTHE M CMEXHEM
HayKam

7_| http://www.ebio.ru/index-1.htm] Buonorus - snexrponnsri y4eOHUK.

2 H allHOHHO- YHEIH pe II

8 | http://www.cellbiol.ru Hnpopmanrorno SIPABOSERIN pecypeTio

Gronorun

MuxpoGromorus. M. [anexTponnbrii

q . 1 1 Nd=
9 | http:/elibrary ru/title about.asp?id=7899 ecype]. HonHoTexcTosas Bepcsy.

8. HHOOPMAIIMOHHBIE TEXHOJIOTHHY,
ITPOTPAMMHOE OBECHEYEHUE

" NUH®OPMALIMOHHBIE CIIPABOYHBIE CHUCTEMBI
1. DBC «Jlaupy
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2. DBC «KoHcynprant CTYJIEHTa)
3. BBC «Znanium.comy
4. «Tapanty - CITPABOYHO-TIPABOBAs CHCTeMa

9. MATEPI/IAJILHO-TEXHI/I'-IECKOE OBECIIEYEHHE AUCIUILINHBI

CHELHATH3UPOBAHHBIX AYUTOPHUAX, CHAGKEHHBIX HEeo0X0 MmOt annaparypoit (meperocuoi
TIEPCOHATILHEIN KOMITBIOTED, MYJIETHMEMHHEL npoekTop, MYJIBTHMETHIHEIT 5Kpan).

lpakrhueckue  samsrag TPOBOIATCS B cenuambHO 000pynoBaHHO Yy4eOHOH
1abopaTopuu,  OcHameHHOM MHKpPOCKOIIamMH, GHHOKY IAPHBIME IynmamH, MHKpocKomuoif
CHCTEMOH BH3yanmsaruu c BO3MOKHOCTSMH 3aITHCH I TIPAMOTO BbIBEICHHS M300pakeHns Ha
GonbIIoit  sKkpan. Honxmouenne x cern Hnreprer nosponser HCIOJIE30BaTh B Xose
HPAKTHYECKHX 3aHATHIE BOSMOKHOCTH OHJIAHH - TeXHOIOrHi],

B komrekuun Kabenpsr  Guomormm  — HONHOCTEIO  o6ecnieunBarome Kypc
(buxcuporaumsie IIpenapaTel, KOMIEeKIIMOHHbIe 00pasuwr 1 ux H300paXeHHs, yueOHple buaEMEL
s obecrnevenus CaMOCTOATENLHON  paboTEI obyyarommxcs HCIOMB3yeTest  uTeparypa,
COTJIACHO CIHCKY B pasnmene 7. B PAaCIIOPSHKCHUH  CTY[eHTOB - SJICKTPOoHHAs GubiuoTexa
Kaenper Guonoruu (Gonee 500 H3JHHH 110 pasHEM pasyeam HaYKH).

11. dns CTYAeHTOB, 00y4awmuxcy ¢ HCIO/IB30BAHMEM IMCTAHMOHHLIX 00pasoBaTeabHbIX
TeXHOJIOTHii :

UPHUHHMACTCS. ¢ yYETOM MHeHus BENYINEr0 mpenojaBarenss u HAOBOAUTCS 10 CBegeHuUs
00yJaromuxes,
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AHHOTaNH] K Pabodeii nporpamme JUCLHIIITHHE]
«OcHoBpr KYJILTHBHpOBaHus MHKDPOOPraHu3MoB))

o6pasosaresHoj TIPOTPaMMBI BBICINEro 06pazoBamys —
TpOTPaMMbI MarucTparype;
06.04.01 - Buosorus
Hanpagnennocrs:
«Muxpo6uonorussy

Tpymoemkocts AACHHIIHEL: 2 3E (72 aKaNeMUYCCKHX Yaca).
Cemecrp: | (ounas, 0YHO-33a04Has (hopmp 00yuenns)
®opma npomeskyTounoit aTTEeCTALUH: 3ayeT

OCHOBHBIX NIPHEMOB B MHKPOGHOTOr M. OcHoBHEIE HeTOUHMIKY NIOJTyYeHHs MUKpPOOpraHu3moB,
UCTIONBb3YEeMbIX  JiIst KyIeTHBHPOBaHuA.  Croco6p KYNLTHBHPOBaHHA MuKpoOprammamop,
Cmemannpie u uncrpie KYJBTYPBI MHKPOOpPraHH3MOB, Haxonwurenpupre KYIBTYpEL. Crioco6pr
TONyHeHUS YHCTHIX KymbTyp. Omucanue xomnomuit MHKpoopranusmos. IToustue o pocre u
PasMHOMEHHH MHKpOOpraHm3mMoB, Pocr  ormensupx MHKPOOPTaHH3MOB g MOy AT M
(xynbTyp). Coanancupopanmeii g HecOalaHCHpOBaHKELH PocT.  Bosmosxubre TIPHYHHEI
Hecbanancuposannoro pocta. OcHoBHEIE TlapamMeTpel pocta KYIBTYp. 3akoHOMepHOCTH pocra
QHCTBIX  KyTbTyp Tipn NICPHOMYECKOM  BhIpammBanuy, Poct MHKPOOPraHA3MOB npw
HEIPCPBIBHOM KyJTbTHBHPOBAHHML, 3Havenme HETIPEPLIBHOIO Ky/IbTHBHpOBAHKS AN U3ydeHHs
CBOHCTB  MHKPOOpraHmsmon H IS UX IOpakTHYeCKoro HUCTOJIb30BAHHS.  CHHXpOHHbIC
KYJILTYPBI; CrOCOOBI Monyderus: u 3Ha4eHue. Brlpamupsanme p TONIIEPIKaHHE MUKPOGHBIX

Kynsrusuposamme 43POOHBIX M aHA3POGHBIX MHKpooprammsmos. ITosepxaocroe x Ty6uHHOE




