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

OIIK-1 CnocobGeH npUMEHSATH 3HAHUE OHMOJIOTHYECKOTO pa3HOOOpa3us W HCIIOJIB30BaTh METObBI
HaOMIONe s, UACHTU(DUKALINY, KIACCU(PUKAIIUN, BOCIIPOU3BOJCTBA U KYJIbTUBUPOBAHUS KUBBIX OOBEKTOB
IUIs peleHus: mpodeccroHaIbHBIX 3a/1a4u

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
coepe: 01 OOGpazoBanne u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISAX OXPaHbI IPUPOJIbI)

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

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIPH HATHIUAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-1 Cnocoben
MPUMEHSATH 3HAaHUE
OHOJIOrHYECKOTO
pasHooOpaszus u
HCIOIB30BaTh METOIEI
HaOII0ACHNS,
uaeHTU(DUKALINY,
KJIACCU(UKAITIH,
BOCITPOU3BOJICTBA H
KYJABTHUBHPOBAHUS JKUBBIX
00BEKTOB IS PEIICHUS
poecCHOHABHBIX 3a7a4

I/ICHOHB3yeT 3HaHUA TCOPCTUICCKUX OCHOB
MI/IKp06I/IOJ'IOFI/II/I AJId U3YYCHUSA KU3HU U CBOICTB >KHBBIX

06’BCKTOB, ux I/I)ICHTI/I(bI/IKaI_II/II/I U KYJIbTUBUPOBAHUS.
HpI/IMeHHeT METOAbI Ha6J'IIOZ[CHI/I$I, KJ'IaCCI/I(I)I/IKaL[I/II/I,
KYJIBTUBUPOBAHUA, BOCIIPOM3BOACTBA
MI/IKp06I/IOJ'IOI‘I/I"IeCKI/IX O0OBEKTOB B OpUpPOAHBIX U

na0opaTopHBIX  YCIOBUSX. Mcmomb3yeT TOJydeHHBIE
3HaHUs JUId aHajlu3a B3aMMOICHCTBUI OpraHW3MOB
Pa3NUYHBIX BUIOB APYT C APYTOM U CO Cpelioi oOuTaHus

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

OIIK-1 CnocoGeH mpuUMEHSTh 3HAHHE OMOJOTHYECKOro pazHoOOpas3usi U HUCIOIb30BaTh

METOAbl  HAOIIOACHUS,

UICHTH(UKAIIH,

KIaccupuKaIum,

BOCIIPOM3BOJICTBA U

KyJBTUBUPOBAHHUS )KUBBIX 00BEKTOB IS PELICHUS MPO(ECCHOHAIBHBIX 3a/1a4

Ne HaumeHnoBanue ®opma
/1 JIUCITATLTNH, 0o0ydJeHus
OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBs3U 1 3 4
1 |Anpronorus +
2 |Anaromus u +
MopdoJtorus
pacTteHuit
3|300morus +
4 |O3HaKoMHUTETbHAS +
MpaKTUKa

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:




JucrtummHa « MUKpOOHOIOTHS» OTHOCUTCS K 00s13aTeNIbHON YacTu yueOHoro turana OIl mo HanpaBieHuto

noarorosku 06.03.01 - buonorus.

JuctumnimHa « MukpoOuosorus» u3ydaercs B 4, 5 cemecTpax.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00beM OUCLUILUIAHEL:

Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 396
KonrakTHast pabora 168
Jlexuuu (Jlexum) 56
JlaGoparopnsie (J1ab. pab.) 112
CamocrostensHas padota (CP) 192
OK3amMeH 36
3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKyIIETO
TEMBI paszena/TeMsbl pabortsl, yac. KOHTPOJIS
Jlex |JIa6 | CP
uu | .
pao.
0|0 ]|O
4 cemectp
1 Mukpob6uosnorus. [IpakTyeckas u
Ucrtopus, paznensr, | 6 | 12 | 24 nabopaTtopHas
METOIBI. pabora
2 Mopdosnorus u [IpakTnueckas u
(byHKIMOHATBHAS naboparopHas
CTpyKTypa 6 | 12 | 28 pabora;
OakTepuaIbHON KontponpHas
KJIETKH. pabora
3 IIuranue u poct IIpakTnueckas u
MUKpoOpranusmoB. | 6 | 12 | 28 naboparopHas
pabora
4 DHEPreTuYecKue [IpakTyeckas u
MIPOIIECCHI. nabopaTopHas
6 | 12|28 pabora;
KonTtponbHas
pabora
5 cemecTp
5 buocunretnueckue IIpakTnueckas u
IIPOLIECCHI. 8 | 18 | 21 naboparopHas
pabora
6 [TpunIUTIBEI KonTtponbHas
KJIacCU(pUKaIUN 8 - |21 pabora
IIPOKapuOTOB
7 Paznoobpaszue u [IpakTuyeckas u
CUCTEMaTHKa 8 |30 ] 21 naboparopHas
MUKpPOOPTaHHU3MOB. pabora




8 JleiictBue pakTopoB [IpakTuueckas u
BHEIIIHEH cpeibl Ha naboparopHas
MHUKPOOPTaHU3MBI. 8 | 16 | 21 pabora;
Okonorus KontponbpHas
MUKPOOPTaHU3MOB. pabora

Tema 1. MukpoOuosnorusi. Uctopusi, pasneinl, Metoabl. (OIIK-1)
Jlekumus.
Jlexmmst Nel. ictopus pa3sutusi Mukpoouosorun. [Ipenmer u 3apaqm MUKPOOHOJIOTHH, €€ MECTO M POJIb B
COBPEMEHHOM OMO0oTuy. 3HaYeHNEe MUKPOOHOJIOTHH B HAPOTHOM XO3SMCTBE M MEAUITMHE. DTaIlbl Pa3BUTHS
Mukpoouonorun. OTKpeITHE MUKpOoOpraHu3MoB A.JleBenrykoM. Paboter ommcarensHoro nepuosa (P. I'yka,
KJILJL broddona, 1. Kanbsip ne Jlarypa, T. [lIBanna, ®@. Kroruunra). Hayunas nestensrocts JI. [lacTtepa,
€ro poiib B GOpMUPOBAHUU HAYKH O (PYHKIMSIX MUKPOOPTa-HU3MOB M BOSHUKHOBEHUHU PA3IUYHBIX 00acTeit
Mukpoouonorun. 3HadeHue padot P. Koxa, M. beliepunka, A.®@nemunra, A Jle bapu.

Posib  OT€YeCTBEHHBIX YYEHBIX B pa3BUTUM HAYKH O MHUKpOOpraHusMmax. PasBurthe oTeuecTBEHHOU
mukpobuonoruu. Ilepsoie pycckue mukpoduonoru (JI.C. Llenkosckuit, 1.U. Meunukos, H.®. I'amarnes,
JLK. 3abonmotHblii W 1p.), UX BKJIAX B pa3BUTHE HAyKU O MHUKpoopraHuzmax. 3HaueHue pador C.H.
Bunorpaackoro u B.JI. OwmensHckoro [uiss pa3BUTHS HOBOIO HANpaBICHUS — DKOJIOTMYECKOU
mukpo6uonoruu. M.C. BopoHUH — 0CHOBaTeNb OTEYECTBEHHOM MUKOJIOTHH.

OtkpeiTre BupycoB u 6akrepuodaros. Padorst [.W. MBanosckoro, @.J1. Dpems.

PazButne mukpobuonoruun B XX Beke. JlocTmwkeHUus COBEeTCKUX MHKpoOuosioroB. Paboter I"A. Hancona,
Bb.JI. Ucauenko, A.A. Mmmenenxoro, H.A. KpacunsnukoBa, E.H. Mumyctuna, B.H. Illanomnukosa,
C.I1.LKocteruesa. B.C. byTkeBuya.

OtkpbiTie aHTHUOMOTHKOB. PabGorel A.@nemunra, X. ®@nopu u O. Yeitna. Bximag 3.B. EpmonbeBoii B
pa3paboTKy OT€YECTBEHHBIX AHTUOMOTUIECKUX MPENapaToB.

OcCHOBHbBIE HaNpaBJICHUs Pa3BUTUSI COBPEMEHHON MUKPOOMOIOTHH; 0011asi MUKPOOUOJIOTHsI, MEAULIMHCKAS,
IIPOMBILIIEHHAsA, CEJIbCKOXO3MCTBEHHAsA, MOuBeHHasd M Ap. Kparkas xapakrtepuctuka ux 3aaad. Hosble
HaIpaBJIEHUS] B MUKPOOUOJIOTUU U TIEPCTIEKTUBBI Pa3BUTH.

Jlexmmst Ne2. MeToap! ucciaenoBaHusi B MUKPOOHOIOTHH.
[IpokapuoTbl — OCHOBHOW OOBEKT M3Yy4YEHHUS COBPEMEHHOM MHKpPOOHONOTHH. XapaKTepHCTUKA
MPOKAPUOTHBIX OP-TaHU3MOB. J[Be BETBU MPOKAPHOT: apXeH U DyOaKTEPHUHU.
MUKpPOCKONIMYECKHE METOAbl  HCCIIEOBAaHUSL MHUKpPOOpraHu3MoB. (CBETOBOM MHUKpPOCKON U  €ro
Pa3HOBUJHOCTU: TEMHOIONbHAS, ()a30BOKOHTPACTHAs W JIFOMHUHECIEHTHAass MUKpocko-mus. [Ipemapatsi
KJIETOK MUKpoopranu3MoB. [Ipocteie u quddepeHnnpoBaHHbIE METOIBI OKPACKHU KIETOK.

JlaGopaTopHbie padoThbI.
Opranu3zaiiys MUKpOOHOIOTHYECKOM JTabopaToprn U paBuiia padoTel B Hell. Crepunusanus. [lutarensHbie
CpEIBbI.
[1nan npoBeneHus 3aHATUSI.
1. Crepunuzanus.
2. IlurarenbHble CpeIb.
3. KynbTUBUpOBaHME MUKPOOPTAHU3MOB.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cPOPMUPOBATH OHATHUS O
CTEpPHIIN3AIIUH, TUTATEIBHBIX CpellaX, BEIPa00TaTh HABBIKM MPUTOTOBJICHUS TUTATEBHBIX CPEl.

KoHTposnpHBIE BOIIPOCHI.

Kakne meTonpl cTepunmzanuu Bbl 3HaeTe?

Kakue ObIBatOT KylIbTYpbl MUKPOOPTaHH3MOB?

Kaxkune ObIBaroT muTaTenbHbIE CpeIbl?

Kak nmpoBoauTCs KyIbTUBUPOBAHUE a3POOHBIX MUKPOOPTAaHU3MOB?

Kax mpoBoauTcst KyaIbTUBHPOBaHUE aHA3POOHBIX MUKPOOPTaHU3MOB?

JlaboparopHast pabora. MUKpPOCKOITMYECKUE METO/IBI UCCIISTIOBAHIS MUKPOOPTAaHH3MOB.



JlaGoparopnas pabota. IIpaBuia paboTsl ¢ MUKpoopranu3MaMu. [IpuroTosieHrne NpUKU3HEHHBIX U
MOCTOSIHHBIX TIPETaparoB.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.

3ananue 1. [ToqroroBuTh COOOIIEHUS O MHOTOOOpa3UH MUKPOOPTaHW3MOB, UX POJIM B MIPUPOJIE U KU3HU
YeJioBeKa.

3amanue 2. [103HAKOMUTBCS ¢ KPATKOM UCTOPHEH MUKPOOUOJIIOTHH M COCTaBUTh TAOIHITY «XPOHOJIOTHS
MUKpPOOHOJIOTUYECKUX OTKPBITUI.

3amganue 3. 3amoMHUTE CICAYIONTYI0 TabauIty: "TemMneparypHbIii PeKUM TPH PA3IUIHBIX CIIOCO0ax
TEePMHUYECKOMN cTepuiIn3anuu."

Jlaiite onpeeneHue MOHATUAM «CTEPHIIM3ALMSDY, «racTepuzanus». OObsICHUTE, 3a4eM UCIIONIBb3YIOTCS ATH
MIPOLIECCHI.

Tema 2. MopdoJiorust 1 pyHKIMOHAJIBHAS CTPYKTYpa OakTepuaabHoil KieTku. (OIIK-1)
Jlexknus.
Jlextmst Ne3. Mopdomorust MUKpOOPTaHU3MOB.

Pasmepbr  mukpoopranu3moB. OIHOKJIETOYHBIE H MHOTOKJIETOUHBbIe (opmbl. OCHOBHBIE (HOPMBI
OJTHOKJICTOYHBIX OakTepmii. XapakTepHble oObeAMHEHHUs KiIeToK. Mopdonorudeckas muddepeHnmnpoBka
MHUKPOOPTaHU3MOB.

[Murorutazma U KIETOYHBIE BKIIOYECHHS IIPOKAPUOTHON KIIETKH.

[Tokosimuecst GopmMbl MUKPOOPTaHU3MOB. DHAOCTOPHL. VX cTpoeHue, Gu3nonoruyeckoe rnperiHa3HaueHue.
Oransl GopMHUPOBAHUS SHAOCTIOPHI.

Jlekuusa Ne4 CtpoeHue 1 XUuMHUYECKHI COCTAaB MPOKAPUOTHOM KIIETKH.

OCOOEHHOCTH CTPOEHHsI KJIETOK MPOKAPUOTOB B CPAaBHEHHM C dyKapuoTaMH. [I0BEpXHOCTHBIE CTPYKTYPHI
npokapuoroB. CocTaB U CTPOEHME KIETOYHBIX CTEHOK y MpoKapuoT. KieTrouHble CTEHKH
IPaMIIOIOKUTENBHBIX U TPAMOTPULIATENbHBIX OaKTepuil. 3HaYCHUE KIETOYHBIX CTCHOK.

[Iporomnactel U cdepomiactel. L-hopMbl M MUKOIIa3Mbl, BO3MOXKHbIE HPUYUHBI MX BO3HUKHOBEHUS.
Cnu3ucThie CIIOM M KaIlCyJIbl; XUMHUYECKU cocTaB W pyHkumu. [logBmxHOCTh y OakTepuil. XXryTuku: ux
YHUCJI0, COCTaB M pac-MoJIokeHue y Oakrepuid. OceBasi HUTh CIUPOXET. AKcuaibHble (GUOpMLIbl. MexaHnu3m
JBIDKEHUS Y OaKTEpHIA.

Peakiuu Takcuca y mpoKapuoTOB (29pPOTaKCHC, XeMOTAKCHUC, POTOTAKCHUC).
®umOpun u nonossie Bosiocku (F-munn) y 6akTepuit, ux QyHKIHH.

MeMOpaHHBIE CTPYKTYPHI KJIETKH TTpokapuoToB: L[[IM, Me30coMBbl, THIIAaKOUIBI, XpOMaTOhOPHI, a3POCOMBI
u ap. Llurozons u pubocomel. BrirtoueHus:, UX cOCTaB U 3HaY€HUE Y Pa3HbIX MUKPOOPTaHU3MOB.

Jleknusa No5. ['eHeTHKa MUKPOOPTaHU3MOB

CoctaB W 0COOEHHOCTH OpraHu3allid TEeHEeTWYeCKoro ammaparta (Hykieouna). Permmukamus JIHK.
I'eneTnueckuii Ko U cuHTE3 OeKa. BHEXpOMOCOMHEBIE 3IeMEHTHI HACIEICTBEHHOCTH POKapUOTOB.

OO6nacTy MPaKkTUYECKOTO HCIOIb30BAaHUS MYTAaHTOB MHUKPOOPTIaHM3MOB. PekoMOHMHAIUS y NPOKAPHOTOB:
TpaHc-popMaLus, TPAHCAYKIMs, KOHBIOTalus. MoOJEKyIspHble OCHOBbI MyTareHe3a M THUIBl MYTalluil.
Mytanuu, wmyrareHHsle (¢aktopsl. Pa3sHooOpasume MyTanTtoB. YacTtoTa M CKOPOCTH  MYyTallWH.
[eHotunuueckass W (EHOTHNUYECKAass W3MEHYMBOCTh. IlomynsiMoHHAs W3MEHYMBOCTh. CeneKius
pa3nuyHbIX MyTareHoB. OONacTH MPaKTUYECKOTO HC-TIOJIb30BAaHUS MYTAaHTOB MHKPOOPTaHU3MOB.
PexomOuHammst y mNpoKapHOTOB: TpaHchopMmalysi, TpaHCAYKIMSA, KOHBIOranus. PexomOuHamus y
JYKapUOTHBIX MUKPOOPTaHU3MOB. 110110BOM U MapaceKcyaabHbIM POLECCHI.

Posib TpaHCTE€HHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKHU U IPOU3BOACTBAX B TEHHON MHXKCHEPUH.
JlaGopaTopHbie padoThbI.

IIpakTrueckoe 3aHsATHE. MUKpPOCKOIINYECKHUE METOABI UCCIIEA0BAaHU MUKpOOpraHu3MoB. Hekotopsie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman MMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHON CTEHKU. BHYTpUIIMTOIIIa3MAaTUYE€CKUE BKIIFOUCHHUSI.



4. [TuTOXUMHUYECKHE METO/IbI MCCIICIOBAHNS MUKPOOHOM KIIETKH.
5. JlJabopatopnas pabora.

Meroanueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cPOPMUPOBATH MOHSATHUS O
MHUKPOCKOITNYECKIX METOaX UCCIEIOBAHNS MUKPOOPTaHU3MOB, 0COOEHHOCTSX CTPOSHHSI TPOKAPUOTHOM
KJIETKH, BEIPA0OTaTh HABBIKM MUKPOCKOIIMPOBAHUS, IPUTOTOBICHUS M OKPAITUBAHUS MUKPOCKOITNYECKIX
MPEerapaToB, BHISBICHUS 0COOEHHOCTEH CTPOCHUS KIIETOK.

KoHTponbHbIE BOITPOCHI.

. Kakue TuIel MUKpPOCKOIIOB HCIIOJIB3YIOT B MUKPOOUOJIOTHYECKUX UCCIICTOBAHUAX ?

. I3 kakux yacTer COCTOUT MUKPOCKOIT U KAaKOBO MX Ha3HaYEHUE?

. Kak npoBoaurcs HacTpolika ocBemenus no Kenepy?

. s 9ero ucnonap3yercs UMMEpCHOHHAsI MUKPOCKOTIUA?

. Kakas nocyna ucnomns3yercs Ui BbIPAIIMBaHUS MUKPOOPTaHU3MOB?

. Kakue cBoiicTBa MUKpOOPraHM3MOB UCCIIETYIOTCS Ha MPY>KU3HEHHBIX U MTOCTOSHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBiieHHas Kars»?
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. Kakumu Metonamu npoBoauTcst puxcaiysi MUKpOOPraHU3MOB Ha IIPEIMETHOM CcTekIie?

9. Kakue KpacuTeny NCIob3yIoT ISl OKPACKU MUKPOOPraHu3MoB? J{Jis Kakux 1ejed UCIONb3YIOT
CJIO’KHBIE METO/IbI OKPacKu?

10. B yem cynrHocTs MeTOa OKpaluBanus 6akrepuit o I'pamy?

11. Kakue ¢akTopbl OKa3bIBAIOT BIUSHUE HA PE3yabTaT OKpamuBanus o [ pamy?
12. Kakue cymiecTByroT MOAM(HUKALIMU METOa OKpaliBaHus 1o ['pamy?

13. B ueM oTiu4us TpaMITOIOKUTEIIBHBIX M TPAMOTPUIIATEILHBIX OaKTepuii?

14. Kakoli KOMITIOHEHT KJIETOYHON CTCHKH SIBISICTCS 00s3aTeIbHBIM IS TPAMIIONOXKHUTEILHBIX U
TpaMOTPHUIATENLHBIX OaKTepuii?

16. Uto 3HaUUT «rpamMBapualOenbHbII»?
17. Kak mpoBOAMTCS OKpacka crop OakTepuii?

[IpakTrueckoe 3ansTue. Mopdonoruyeckue u KylabTypaibHble IPU3HAKU OaKTepHil © MUKPOMMIIETOB.

[Tan mpoBeaeHNs 3aHATHSL.

1. Mopdonorust MUKpOOpraHU3MOB

2. PoCT MUKpOOPraHN3MOB Ha TUIOTHBIX MUTATEIBHBIX CPEIax.
3. MukpocKonuyecKue rpuobl.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOPMUPOBATH MOHATHUS O
MOP(OJIOTHYECKUX U KYIbTYPaJIbHBIX MIPU3HAKAX OaKTepuil © MUKPOMHIIETOB, BEIPA0OTATh HABBIKU
OIIpeETIEHUS] MUKPOOPTaHU3MOB.

KoHTposnpHBIE BOIIPOCHI.

. Kakue hopmbl UMEIOT MEKPOOPTaHU3MBI?

. OT "ero MoXxeT 3aBUCETh pazMep u popma OakTepuii?

. Kakas cTpykrypa kineTku nmomaepxuBaeT popMy OakTepmii?

. Kak pacnonaratorcs KleTKd MUKPOOPTaHU3MOB TIOCTIE ICTICHHUS?
. UTo Takoe «capiHb»?

. Kakne Mukpoopranu3mbl Ha3bIBaIOT OanusuiaMu?

. UeM OTIIMYAIOTCS CIMPUILIIBI OT CIIUPOXET?

0 I N n bW

. Kak o6pazytorcst HuTuarsie popmel 6akTepuii?

9. Kak paccmarpuBaeTcsi COBpEMEHHOE CHCTEMAaTH4eCKO€e MOJI0KEHUE IPUOOB B MUPE JKUBBIX CYIIECTB?
10. Kakrie 0CHOBHBIE TAKCOHOMHYECKHE KPUTEPUU UCTIONIB3YIOTCS IS Kiaccu(uKauu rpuooB?

11. Yto 03HA4YarOT TEPMHUHBI «TETEPOKAPHUO3», «aHamopday, «rereomopdar?



12. Kakue ciocoObl pa3MHOKEHHS U3BECTHBI y TPUOOB?

13. Kakumu npu3Hakamu Xxapaktepusytorces ponbl Penicillium u Aspergillus?

14. B yem 3axit04aoTcsi 0COOEHHOCTH MOP(OIOTHIECKOTO CTPOCHUS APOACGKEBBIX TpOOB?
15. Kakumu crmocob6amu OCyIIECTBISETCS PA3MHOKECHHUE Y JPOXOKEBBIX TPUOOB?

Jlabopatopnas pabota. Ciio’kHBIE METOJIBI OKPACKH MUKpoopranu3MoB. Okpacka mo [’ pammy, okpacka
CHOp, Karcyi.
Jlaboparopnas pabora. Mopdonorust 6akrepuii.
3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:
1. KakoBbI nipeaesnsl qudQepeHanuy y mpokapruoT?
2. Kak koppenupyeT Mmopdonorusi ¢ XuMu4ecko QpyHKIuei y 6akrepuii?
3. YTO 1OMKHO MPUCYTCTBOBATh B Cpejie, UTOOBI KyIbTypa pocia?
3amganue 2. 3aMoIHUTE CICTYIONTUE TaOTUIIbI:
XapakTepucTUKa KJICTOYHOM OpraHn3aluid MUKPOOOB.
Pacrnipenenure nepeunciieHHble HUXe GOPMBI MUKPOOOB I10 ABYM I'pYIIIIaM COIVIACHO UX KJIETOYHOMN
OpraHu3alii.
OTtHomenne O0akTepuii K okpacke 1o ['pamy
3ananue 3. Choenaiite pUCyHKH BCEX MEPEUUCICHHBIX (GOpM OaKTepHid.
3ananue 4. [IpencraBpre B TAOIUIIAX PUCYHKHA BHYTPEHHEH CTPYKTYPhI OaKTEpUATBLHOM KICTKU U CACIIAlTe
Ha HEM COOTBETCTBYIOIINE 0003HaUeHUs U pamH.
3ananue 5. M300pa3ute B Tabauie OaKTepUH C PA3IMYHBIM YUCIIOM U PACTIONOKEHUEM KTy TUKOB.
HazoBuTe BubI ABMKEHUN OaKTepuil U MpUBEAUTE IPUMEPHI (HOPM, TEPEABUTAIOIINXCS TAKUM CIIOCOOOM.

3amganue 6. Hapucyiite u mosicHuTe 0COOEHHOCTH CITOPOOOpa30BaHMM y OaKTEpHil.

Tema 3. Ilutanue u poct mukpoopranusmos. (OIIK-1)
Jlexknus.
Jlextmst Ne6. PaznooOpasue THIIOB MUTAHUS Y MUKPOOPTaHU3MOB.

Crioco0sI CymiecTBOBaHUS MUKPOOPTHAN3MOB. ABTOTpodust u rereporpodus. dotorpodus u xemorpodus.
[Iporo-tpodsr u aykcorpodswl. JAuddys3us u axtuBHbI TpaHcnopT. [loTpeOHOCTP MUKpPOOPraHU3MOB
Pa3IMYHBIX AJIEMEHTaX U (akTopax pocTa.

Opranuyeckue U HEOPraHMYECKHUE COCAMHEHUS YITEepOaa, UCIOIb3yeMble MUKPOOPTaHU3MaMH, UX POJIb B
MeTabo-Tu3Me. Y4yacTHe MHKPOOPraHM3MOB B KpPYyroBOpoTe yriaepoia. [pymnmel MHKPOOPTaHU3MOB,
YYacTBYIOIIMX B KpyroBopore ymiepoaa. OKHCIEHHE MOHOMEPHBIX U IMOJMMEPHBIX YIJIEPOACOACPKALIIX
coenuHeHnil. GUKcanus ynie-KUCJIOTbl MUKPOOPTraHU3MaMHu.

Opranuyeckue M MHUHEpAIbHbIE COCTUHEHHs a30Ta, HCIOJIb3yeMble MHUKPOOPraHW3MaMH, UX pOJIb B
MeTabonmu3Me  KIETOK. YdYacTue MHUKPOOPTaHM3MOB B KPYroBOpoTe  a3oTa.  A30TO(UKCaIus,
aMMOHHU(UKALXs, HUTPUPUKALUS, TEHUTPUPUKAIIHS.

CriocoOHOCT, MHUKPOOPTaHU3MOB HCIOJIb30BaTh pa3iHuHble coeAuHEHUs cepbl u (ocdopa. Kpyrosopor
cepbl B Mpupone. MUKpOOPraHU3Mbl, Y4acTBYIOIIME B 3TOM mpouecce. [loTpeOHOCTh B *kKele3e, MarHuu,
KaJbl[UU; KaJliW, HaTpUM, Maprasie, MonuOaeHe W Apyrux sneMeHTax. Mx ponp B merabonusme.
[Torpe6HOCTH MHUKpPOOPTaHW3MOB B TOTOBBIX AMHHOKHCIOTaxX, BUTAMHHAX W APYTrUX (QakTopax pocra.
[IpakTHueckoe npuMeHeHne ayKCOTPO(HBIX MUKPOOPTaHU3MOB.

Jlexusa No7. Poct 1 pa3sMHOKEHUE Y MUKPOOPTaHU3MOB.
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CriocoObl  pa3MHOXEHHUSI TPOKAPUOTHBIX M HSYKAPHOTHBIX MHUKPOOPraHM3MOB. buHapHOe neneHue u
no4ykoBaHue OakTepuil. POCT OTAENBbHBIX MUKPOOPIaHU3MOB M POCT MOMYJALMA. 3aKOHOMEPHOCTH pOCTa
MOMyISALMA  MHUKpoopranm3moB. KpuBas pocrta. IlpuuuHBI JTUMUTAIMM pPOCTa H  OTMHUPAHUS.
[lepuonuueckne KylIbTYpbl M TOMOT€HHO-HEIPEPHIBHOE KYyJIBTUBHUPOBAHUE. 3HaueHue MeToja
HEMPEPBIBHOTO KYJIBTUBUPOBAHUS ISl M3YYCHHUS CBOMCTB MHUKPOOPTaHU3MOB M HCIOIH30BAHHE €r0 B
MPOMBIIUICHHOCTH. BblgeneHne ©  KynbTHBHpPOBaHHWE. HaKONMUTENbHBIE KYJIBTYPhl ¥ MPUHIIMII
AIIEKTUBHOCTU. UHCTBIC KYIBTYPhl MHUKPOOPTAaHH3MOB. MeTo/bl MoNy4YeHuss U 3HaueHue. OCHOBHBIC THUIIBI
Cpell, UCTIOIB3yEeMBbIX ISl KYJIbTHBUPOBAHUS MUKPOOPTaHU3MOB. METObI MPUTOTOBJICHUS M CTEPUITU3AIIUU
MUTATeNbHBIX  cpen.  KynsTuBHpoBaHMe ~ a’pOOHBIX,  aHa’POOHBIX W (POTOCHHTE3UPYIOIINX
MHUKpOOpranu3MoB. [ToBepxHOCTHOE, IITyOMHHOE U IMMEPCUOHHOE KYJIFTUBUPOBAaHHUE MUKPOOPTaHU3MOB.

JlaboparopHbie padoThbI.
[IpakTrueckoe 3ausTHE. TUIBI TUTaHUS Y MUKPOOPTraHU3MOB.POCT U pa3MHOXKEHHE Y MUKPOOPTaHU3MOB
[Tnan npoBeneHUS 3aHATHS.
1. CriocoO#bI Cy1iecTBOBaHMSI MUKPOOPTaHNU3MOB
2. ABrotpodus u rereporpodust
3. ®otorpodus u xeMorpodusi. CrtocoObl pa3MHOKEHUS MPOKAPHUOTHBIX W SYKAPUOTHBIX
MHUKpPOOPTaHHU3MOB.

4. POoCT OTZIENTbHBIX MUKPOOPTaHU3MOB U POCT MOMYJIALMN. 3aKOHOMEPHOCTH POCTa MOMYJISLIMI
MHUKpPOOPTaHHU3MOB.

5. 3HaueHune MeTojla HEMIPEPbIBHOTO KYJTUBUPOBAHUS JIJIs1 U3YUEHHS] CBOMCTB MUKPOOPTaHU3MOB U
MCIOJIb30BaHUE €TO B IPOMBILIEHHOCTH.

6. OCHOBHBIE THIIBI CPEI, UCIIONB3YEMBIX JIIsl KYJIBTUBUPOBAHUS MUKPOOPTraHU3MOB. MeTo bl
MIPUTOTOBIICHUS U CTEPHIIM3ALIMH MUTATENbHBIX CPEl.

MeTtonnueckue peKoMeHIaluu: B IPOLEcce 3aHATUS HE0OX0AUMO c(hOpPMUPOBAThH MOHATHUS O CITOCO0aX
CYLIECTBOBAHMSI,POCTE U PA3MHOKEHUHU MUKPOOPTaHU3MOB.

KoHTponbHBIE BOITPOCHI.

1. Kakue cymecTByIOT crioco0bl CyIIeCTBOBAaHUS MUKPOOPTHAU3MOB?

2. JlaiTe onpeneneHust MOHATUSAM aBTOTpodust u retepoTpodust,hoToTpodus u XxeMoTpodus.

3. Oxapakrepusyiite HoOTpeOGHOCTF MUKPOOPTaHMU3MOB PA3JIMYHBIX 3JIEMEHTaX U (pakTopax pocra.

4. KaxoBa posib B MeTab0IM3Me MPOKAPUOTOB OPraHUYECKUX U HEOPraHNUECKUX COeIMHEHUN yIepoa,
azoTa, cepbl?

5. OxapakTepusyiTe criocoObl pa3MHOKEHUSI IPOKAPHUOTHBIX U 3YKapUOTHBIX MUKPOOPTaHU3MOB.

6. OxapakrepusyiiTe 3aKOHOMEPHOCTH POCTa MOMYIAINN MUKPOOPTaHH3MOB.

7. KakoBo 3HaueHHE METOa HEMIPEPHIBHOTO KYJITUBUPOBAHUS JIJIsl U3YUEHHS] CBOMCTB MUKPOOPTaHU3MOB U
MCIIOJIb30BaHUE €TO B IPOMBIIUIEHHOCTH?

8. Kakue CylecTBytOT OCHOBHBIE THUIIBI CPEJI, UCIIOJIb3YEMBbIX /ISl KYJIbTUBUPOBAHUS MUKPOOPTaHNU3MOB?
9. OxapakTepu3yiTe METObI IPUTOTOBJICHUS U CTEPUIN3ALMHI TUTATENBHBIX CPELL.

JlaGoparopHas pabora. buoxumudeckue cBoicTBa MPOKAPHUOTOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3anonmaute Tabnuiy "CrnocoObl pa3MHOXKEHUS (IeIeHHs) TPOKapruoTOB."

Tema 4. DHeprernueckue npoueccol. (OIIK-1)
Jlexknus.
Jlextmst Ne8. IlyTu momydeHus: 3HEPTUU, OCHOBaHHBIE HAa CyOCcTpaTHOM (oCcPOpHUINPOBAHUY.
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KoHcTpykTHBHBIE (OMOCHHTETUYECKUE) U SHEPIeTUUYECKHE MPOLECCHl Y MPOKapruoToB. X B3aUMOCBS3HU Y
pasHBIX MHUKPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MAMHU
SHEpPIruu. DHJOTCHHBIE U 3K30T€HHBIE OKUCIsieMble cyocTparsl. OpraHnueckue U HeOpraHMYecKue JOHOPHI
W aKUEenToOphl  3MEeKTPOHOB.  OCO-OCGHHOCTH  ANIEKTPOHHOTPAHCHOPTHBIX ~ CHCTEM  Pa3IUYHBIX
MUKpoOpranuzMoB. Dopmbl 3HEpruu, HCIoab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocobObr ee
obpa3zoBanus (cyoctparHoe (ochopuIrpoBaHue, OKUCIUTENbHOE (OCHOPUIMPOBAHNE TPU JIBIXAHUH,
¢dorodochopunupoBanue).
Bpoxenue. O6mas xapakrepuctuka npouecca. Onpenenenue noHATHI«OpoxeHue». Ilytu cOpaxkuBaHus
yreBo-10B (rekco3oaudocdarueiii 1 MoHodocharubie mytn). COpakuBaHUE APYTMX MOHOMEPHBIX M
MIOJIMMEPHBIX COeU-HEHUH. MosnouHokucnoe roMo- u rerepoepMEeHTaTUBHOE
OpOXKEeHHUE,IPOITMOHOBOKHCIIOE, MYPBBHUHOKUCIOE (OpO-)KEHHE CMEIIAHHBIX KHCIIOT),MaCIsTHOKUCIIOE,
alleTOHOOYTUIJIOBOE M CHHPTOBOE OpoxeHue. OCHOBHBICTIPOMYKTHI pa3iU4HbIX OpoxeHuil. M3menenue
OpOKEHUH B 3aBUCHUMOCTH OTYCJIOBUH BBIPALIMBAHUS MHUKpPOOPraHU3MOB. JIByx¢a3zHOCTb OpokeHHil,
CeNPUUMHBL. XapaKTEepPUCTHKa MUKPOOPTaHU3MOB, BBI3BIBAIOIIMX pa3IMyHbIeOpoxkeHus. IlpakTuueckoe
3HaYEHHUE ITUX IPOLIECCOB.
Jlextmst Ne9. IlyTu nonmydeHus: 3HEPTUu, OCHOBaHHBIE Ha (hoTodochoprunpoBaHu.
doToTpodHbIE MUKPOOPraHu3Mbl. Vcronp30BaHHE PHEPIUU CBETa (POTOTPOPHBIMH MHUKPOOPraHU3MaMHU.
bakrepu-anbHblii dhoTocHuHTE3. [TurmeHTsI. YerporicTBo(hOTOCHHTETHYECKOTOAIIIapaTa.
HavanpnaplecranuudorocrunTesa. O06pa3yeMbIeNTPOTy KTHIMITY THUXUCITONIB30BaHU . OKCUT€HHBII u
aHOKCUTeHHBIN (poTocuHTE3. CriocoObl oOpazoBa-Husi ATD ¢oroaBTOoTpodhamu.
Jlexmmst Ne10. ITyTu mosrydeHust SHEPTruy, OCHOBAaHHBIE HA OKUCIUTEILHOM (OChHOPIIMPOBAHUH.
JIpIXxaTenbHbIe MPOLECCHl Y MPOKapruOTOB. A3poOHoe abixanue. GopMbl yyacTusi KUCIOPOAA B OKHCICHUU
OpraHu-yeckux cyocrparoB. PazHooOpasme cyOcTparoB, OKHCISIEMBIX MHUKpOOpraHusmamu. Pasnmoxenue
BBICOKOMOJIEKY-JIIPHBIX COCTUHEHUH (OENIKOB, YINIEBOJOB, HYKJIECHHOBBIX KHCIOT, TUMUI0B). OKuCIeHHE
YIIEBOAOPOIOB, MEXAHW3M KOHEYHOTO OKHCJICHUS OpPraHWYecKUX coenuHeHMd. L{ukn TpukapOOHOBBIX
KHUCJIOT U MEeHTo30(ochaTHBIN OKUCIU-TeNbHBIA UK. HenonHoe okucienne. XeMOCHHTE3 Y MPOKAPHOT.
OOmiee mousTHE. THUIBI XeMOCHHTE3a. XeMOJUTOTPOGHBIE U XeMOOpraHoTpodHsle Oak-repuu. [pymnmbl
XEMOJIMTOABTOTPO(MHBIX MHUKpoopranu3MoB. OcHOBHbIE cBoiicTBa. Hutpudukamus, ¢assl mpouecca,
IIPOMEKYTOUHBIE U KOHEUHbIE IPOAYKThL. COEIMHEHUS CEPBI U JKEJIE3a, OKUCISE-MbIE MUKPOOPTaHU3MaMHU.
IlyTn oKuCEeHNs, KOHEUHbIE TPOAYKTHI. 3HAYEHUE ITUX MPOLECCOB. DIEKTPOHHOTPAHC-IIOPTHBIE CUCTEMBI
pa3NUYHBIX  XeMONUTOTpooB. KoHEUHBIE aKUENTOpbl AICKTPOHOB. JIpIXaTeNbHBIE MPOIECCH Yy
npokapuotoB. JlpixarenbHas uenb. AHadpoOHoe apixanue. Cynbhar M CepoOBOCCTa-HABIMBAIOLINE
6akrepun. IlyTp nuccuMuMISIIMOHHON cynbdarpenykuuu. Oxucisemble cyOcTparbl. MHKpOOPraHM3MBI,
BOCCTaHABJIMBAaIOUIMEe HUTPAThl. [lyTh IUCCUMMISIMOHHON HHUTparpenykiuu. OKHCIseMble CyOCTparThl.
Henutpudukanus.
JlaGopaTopHbie padoThbI.
[Tpaktudeckoe 3anarue. [yt noiaydeHus: 3Hepruu, OCHOBaHHBIE HAa CyOCcTpaTHOM (oCcHOPUIMPOBAHUY.
IInan npoBeneHUs 3aHATHS.
1 KonctpykruBHBIE (OMOCUHTETUYECKHE) M SHEPTETUIECKHUE MPOIIECCHI y TPOKAPUOTOB.
2 Bbpoxenue. OOmas xapakTepucTUKa MpoIecca.

3 MoOYHOKHUCIIOE TOMO- B TeTepoepMEHTATUBHOE OPOKEHHUE,IPOITMOHOBOKHCIIOE, MyPBbHUHOKHUCIIOE
(OposkeHHe CMEIIaHHBIX KUCIIOT),MacIsHOKHCIIOE, alleTOHOOYTHIIOBOE M CITUPTOBOE OpOXKEHHE.

4 OCHOBHBICTIPOIYKTHI Pa3IHYHBIX OpokeHU. MI3MeHeHue OposkeHHid B 3aBUCIMOCTH OTYCIIOBHH
BBIPAILIUBAHUS MUKPOOPraHU3MOB.

5 JIByx(da3HoCTh OpOXKEHUI, eePUUNHBI. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX
pasnmuuHbleOpoxenus. [IpakTuyeckoe 3Ha4eHNE 3TUX MPOIIECCOB.

Meroanueckrue peKOMEHIAIUH: B IIPOIECCe 3aHATUS HEOOXOMMO C(OPMUPOBATH MOHATHUS O CyOCTpaTHOM
bochopunpoBanuu.

KoHTposnpHBIE BOIIPOCHI.

1. Kakue peakmnuu jie’xaT B OCHOBE TOMO- M TeTepOPEPMEHTATUBHOTO MOJIOYHOKHUCIIOTO OpOXKEHUS?

2. Kakue npoayKTel 00pa3yloTcs B pe3ysbTare rerepo(epMeHTaTuBHOTO MOJIOYHOKHUCIOTO OpOKeHuUs?

3. Kakue GakTepuu OCyIIECTBISIOT MOJIOYHOKHUCIIOE OpoKeHuE?
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4. Kakue npu3HaKku XapakTrepusyroT cemeiictBo Lactobacillaceae?
5. Kakue BUIIBI MOJIOYHOKHCIIBIX KOKKOB M MAJIOUEK MCIIOIB3YIOT IIPH IPOU3BOJICTBE MPOIYKTOB TUTAHHS?

6. Kakyto (hyHKITMIO BBIMOHSIOT MOJIOYHOKHUCITBIE OAKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBbIIIICHHO BayKHbIE OMOJIOTMUECKH aKTHUBHBIE BELIECTBA 00PA3yIOT IPOKKH?
9. Kakue peakiuu jexar B OCHOBE CIIUPTOBOTO OpOXKEHHS?

10. Kak 1pox:ku UCIIOJIB3YIOTCS B XO35IMCTBEHHOM JEATEIbHOCTH YEIOBEKA?

11. Kakue npogayKTel MOTYT 00OPa30BBIBaTHCSI B PE3YNIBTATE MACISTHOKUCIIOTO Opoxenusi? Kakue peakiuu
BEAYT K 00pa30BaHUIO MACISTHON KUCIIOTHI?

12. Kakrie MUKpOOPTIaHU3MBbl OCYIIECTBISIIOT MaclIsTHOKHCI0e OpoxeHue?

13. Ha ocHOBaHWYM KaKUX MPU3HAKOB OIPEAEIIACTCS MPUHAIICSKHOCTh OakTepuii kK poay Clostridium?

14. Kakue cBoicTBa MacCISTHOKHMCIIBIX KJIOCTPUANM UCIIONB3YIOT MPU NOIYyYEHUE HAKOIUTEIbHON KyJIBTYpbI?
15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

[Mpaktudeckoe 3ansarue. [yt mony4eHus: 3HEPru, OCHOBAaHHbBIC Ha OKHCIUTEIHHOM U
dhotodochopunupoBaHu.

IInan IMPOBECACHHS 3aHATHUAA.

1 dotoTpodHbIe MUKpOOpraHU3MbL. Vcrionbp30BaHNe SHEPrUu cBeTa (HOTOTPOYHBIMU
MHUKPOOPTaHU3MaMH.

2 bakrepuanbHblil porocunres. [TurmMmeHTH!I.

3 VYcrpolicTBopOTOCHHTETHYECKOTOAITIapaTa.

4 OKcUTeHHBIN 1 aHOKCUTEHHBIH (poTocuuTe3. Criocobbr oopazoBanus ATD dotoaBToTpodhamu.
5 JlpIxarenbHble MPOLIECCHl Y MPOKAPHOTOB.

6 AnpoOHOE JbIXaHue.

7 PaznooOpa3zue cyOCcTpaToB, OKHCIIEMBIX MUKPOOPTaHU3MaMH. XEMOCHHTE3 y pokapuoT. O01ee
NoHsATHE. THITBI XeMOCHHTE3A.

8 XemomuroTpodHbIe U XeMOOpraHOTpo(dHBIE OakTepuu. [ pynmbl XeMOIUTOABTOTPODHBIX
MHKPOOpPraHu3mMoB. OCHOBHBIE CBOMCTBA.

9 CoenMHEHHUS Cephl U JKeje3a, OKHCIIIEMbIe MUKPOOPTaHU3MaMH.
10 JlprxaTenbHble MPOLIECCH] Y IPOKAPUOTOB. JIpIXaTenbHast LEb.
11 Ana’poOHOE JbIXaHHE.

Metoanueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOpMUPOBATH MOHATHUS 00
OKHCIIUTEIBHOM U (oToochopunnpoBaHUH.

KoHTponbHBIE BOITPOCHI.
1 Oxapakrepusyiite HoToTpohHBIE MUKPOOPTAHU3MBI.
2 OxapakrepusyiiTe 6akTepHuanabHbIi (HOTOCHHTES.
3 Kak ycTpoeH poTocuHTeTHUECKHfanapar y npokapuor/. HauanbHblecTaqun@oToCcuHTE3A.
4 Omnwummre crocoosr oopazoanust ATD ¢oroaBToTpodhamu.
5 OxapakTepu3yiTe IbIXaTelbHbIE IPOLIECCH] Y IPOKAPHOTOB.
6 OxapaxTtepu3yite ad3poOHOE JbIXaHUE Y MPOKAPHUOTOB.
7 Kak npoucxoauT OKUCIEHUE YITIEBOAOPOAOB?
8 OxapakTepu3ylTe MUK TPUKAPOOHOBBIX KUCIOT U MEeHT030(0C(haTHBIN OKUCITUTEIBHBINA UK.
9 OxapakTepu3yiTe XEMOCHHTE3 Y IPOKAPHOT.
10 Tunsl XeMOCHHTE3A.

JlaboparopHast pabora. MHUKpOOpraHU3MBI, OCYIICCTRIIIOIINE MacIITHOKHCI0e Opokenue. bakTepun pona
Clostridium.



JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIIECTBIISIONINE OposkeHue. MOTOYHOKHCIIBIC MTAaJTOYKH 1
KOKKH.

JlaGoparopHas pabota. @OTOCHHTE3UPYIOLIUE TPOKAPHOTHI.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:

1. B uem otninume sHEpreTUKH PoTOTPODHBIX U XeMOTPO(GHBIX OPTaHU3MOB?

2. MoxeT 11 XeMOTpO(HBII OpraHnu3M pa3BUTHCS B M0JIE TEPMOANHAMHYECKON YCTOHYUBOCTH CyOCcTpara
peakiuu?

3. Kakue poTtoTpodHbIe Opranu3Mbl pa3BUBAIOTCS B M10JI€ TEPMOTUHAMUYECKOHN YCTOHUMBOCTH cyOcTpara
peakiuu?

4. Bo3MOXXHO JIM UCTOIb30BaHUE KIIETKOM YHEPTUU HE CBA3AHHOM C MEPEHOCOM 3JIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCMMOCTb SHEPIreTUKHU KJIETKHA OT KOHIEHTPAIIMHU BEIleCTBa B cpefie?

6. Kak monnepkuBaroTcs B KIETKE YCIOBHS, 00€CIIEUHBAIOIINE €€ )KU3HEIEATEIHbHOCTh?

7. Bo3MOXHO JI HapyIIeHHUE [IETOCTHOCTH MEMOPAHBI y MPOKAPUOTHOTO OpraHu3ma?

8. Kakue peakiuy CBA3bIBAIOT IIUTO30JIb LIUTOILIA3MbI ¢ MeMOpaHHbIM anmaparoM? C pubocomamu?
9. KakoBo 3HaueHue 3amacHbIX BemecTB 1 pororpodos? st xemorpodho?

10. Kakoe 3HaueHue UMEIOT KOMOMHATOPHBIE MPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?
3amganue 2.0xapakTepu3ynTe pa3IundHbIC TUITBI OPOXKCHUIM.

1. Oxapakrepusyiite 1o cleAyIOIIel cXeMe MPOIMHOHOBOKHUCIIOE OpOKEeHHE

- UCXOJHBIN cyOcTpat(b)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peaKuit

- YCJIOBHUSA MPOTEKAHUS MpoIecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHbI JHEPTETUYECKUI BBIXOJ

- MUKPOOPTaHU3MbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

- IPaKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS

2. OxapakTepu3yiTe 1o CIAeAyIONeH cxemMme reTrepoPpepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOXKEeHNE
- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKHUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS MPOLIECCa, BAPUAHTBI Pa3BUTHS MpOLEcca NP U3MEHEHUH YCIOBUI

- CyMMapHBbIil JHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OpPOKEHUS

3. OxapakTepu3yiTe 1Mo CIeayIel cXxeMe CITUPTOBOE OPOKEHHE

- HCXOIHBINA cyOcTpaT(bl)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peakuit

- YCJIOBHUS MPOTEKAHUS MpOoIlecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHbI YJHEPTETUUYECKUI BBIXOJ

- MUKPOOPT'aHU3MBbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

- IPaKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS
4. OxapakTepu3yHTe 10 CIASAYIONIEH CXeMe MaCISTHOKUCIIOE OpOKEHUE
- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEeIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS IPOLIECCa, BAPUAHTBI PA3BUTHS MpOLEcca IPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3ananue 3. 3anonHsst Tabauiy "CrocoObl NOTy4YeHUS SHEPTUH MUKPOOPTaHU3MaMu'', IPUBEIUTE B HEM
KOHKPETHBIE IPUMEPBI.
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Tema 5. buocunrernueckue npoueccol. (OIIK-1)
Jlexknus.
Jlextmst Nell. ITyTu KOHCTPYKTHBHOTO MeTabo0JIM3Ma Y IPOKAPHUOTOB
OCHOBHBIE MOHOMEpPBI KOHCTPYKTHBHOIO MeTaboiu3Ma (OpraHM4ecKue KUCIOThl, aMUHOKHUCIIOTHI, caxapa,
a30TU-CTble OCHOBaHMA U 11p.). [lyT nx oOpa3oBaHus U AaJbHEUIIETO UCTIOIb30BaHMSL.

AccuMHIIALINS YITIEPOJICOMEpKAINX COeAMHEHU TerepoTpodamu u aBtoTpodamu. IlyTn accumumsiiuu
MHUKPOOP-TaHU3MAMH dbopmanbaeruia, pubynozomoHodochaTHbIM u CEePUHOBBII ITAKJTBI.
Nxpacnpocrpane-uue.Mcnonp3oBaHueaeTaTauIpyrux;AByyriepOauCThIXCOCTUHEHU . 3HaueHue
LUKJIATPUKapOOHOBBIX KUCIOT U ITIMOKCUJIATHOTO TYHTa B KOHCTPYKTUBHOM MeTa00Inu3Me.

YcBoeHHE MHUKPOOpPTaHM3Ma MUMHHEPAIBHBIX COCIMHEHUH a30Ta. ACCHMHIISIIMOHHAS HUTPATPEILyKITHSL.
[Tytn oOpa3oBaHusi aMUHOKUCIIOT. «CBEPXCHHTE3» aMUHOKHCIIOT U APYTHX a30TCOMCPIKAIINX COCAMHEHHIM.
[MpuurHBI W TpakTUYECKoe HCToNb3oBaHue. Dukcamust MoneKymspHOro azora. CBOOOTHOXHBYIIUE U
cuMOuoTnueckue azoT-pukcaropsl. [1yTe azorducaruu. [IpakTudeckoe 3HaUeHUE TTpoIIecCa.

Hcnonp3oBanne COeNMHEHHUM cepbl. ACCUMIIIAIIMOHHAS cyiabdarpenykius. CHHTEe3 HYKJICHHOBBIX KHUCIIOT,
OenKOB, JHUMHAOB, MOJUCAXapua0B, NOPGUPHHOBBIX COEAMHEHUH, APYTUX BaKHEHUIIMX COEIWHEHUN
MUKpOOHOI1 kieTku. [ToHsTHE «BTOPUYHBIE META0OIUTHD.

Ponp MHKpOOpraHu3MOB B KpyroBOpOTE€ a3oTa: aszoTdukcanus, HUTpUDUKAIUA, ICHUTpUPHUKALLS,
aMMOHHU(HKa-1IUs1. XapaKTepUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIIUX 3TH mpouecchl. [Tyt accumumsiimn
MHUKPOOpPIraHU3MaMH OPTraHWYECKUX U MUHEPAJIbHBIX COCIMHEHUH a30Ta.

buoxuMuyeckre OCHOBBI M YPOBHH PETYISIIMKA MeTabonu3Ma. MeXaHu3Mbl PETYISIIUKU CUHTe3a (PepPMEHTOB
(uHnyk-uus, penpeccusi). Perymanus axktuBHocTH (epMeHTOB. OCHOBHBIE MEXaHU3MBI PETYISLNU:
aJNIOCTepUYECKU, H30CTEPUUECKUH, KOBaJIEHTHAs MOAUUKaLU U JIp.

JlaboparopHbie padoThbI.
[TpakTuueckoe 3ansTre. MeTaboau3m a3ora.
[Tnan npoBeneHUS 3aHATHS.

1. Azordukcanus

2. AMMoHUUKaIUs

3. Hurpuduxarus

4. Nenutpudukanus

5. JlJabopatopHas pabora

Meroanueckne peKOMEHIAIUK: B IPOIecce 3aHATHS He00X0AUMO chpopMUpPOBATH OHATHS O
azoroukcanui, aMMOHU(BHUKAIIMY, HUTPU(PHUKALUN U JCHUTPU(PHUKALINH, BEIPAaOOTaTh HABBIKU BBIICICHUS
U KYJIbTUBUPOBAaHUSI MUKPOOPTaHU3MOB, YYaCTBYIOLINX B META00IM3MeE a30Ta.

KoHTposnpHBIE BOIIPOCHI.

1. Kak mpoucxoauTt nporece pukcaruu azota y 6akrepuii? B uem 3akmodaeTcst 3KOJIOTHIECKOE U
MpaKTHYECKOE 3HaUYeHUE PUKcau a3ora’?

2. Kakue npeacTaBUTEIN OTHOCATCS K CBOOOAHOXKHUBYIIIUM a30T(uKcaTopam?

3. Kakumu npusHakaMu xapakrepusyercs poa Azotobacter?

4. Kakue npeacTaBUTEIN OTHOCATCS K CHMOMOTHYECKUM a30ThUKcaTopam?

5. Kak npoucxoaut oOpa3oBaHre KOPHEBBIX KITyOeHbKOB? UTo Takoe OakTepouib?
6. Kakoe BiusiHME OKa3bIBaCT KUCIOPOI Ha TIpoliecc pukcamnuu a3ora?

7. Kak noy4aroT HaKOIUTENbHBIE KyJIbTYPhl a30T(UKCATOPOB?

8. Kakue (hyHKIIMH BBIMOTHSIOT KamcCylbl a3oTo0akTepa? Kakumu MeToaMu MOXHO BBISIBUTH KarlCyJibl IPU
MHKPOCKOITUPOBAHUU?

9. Yrto coboit mpencrapiseT nporecc amMmoHupukaruu? Kakiue MUKpOOPTraHU3MbI YH4aCTBYIOT B 3TOM
npouecce?

10. Yrto coboit mpeacrtaiser mpoiecc HuUTpudukanun? Kakue MUKpOOpPraHu3Mbl y9acTBYIOT B 3TOM
npouecce?

11. Kakyto a3y aurpudukanum ocymecTBisioT 6akrepun poaa Nitrospira?

12. Kakyto ¢a3y HUTpUHUKAIMK OCYIIECTBIAIOT OakTepun pona Nitrosococcus?
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13. Kak MOXXHO NOJTY4YHUTh HAKOMUTENBHYIO KYJIBTYpy HUTpUuImpyomux 6akrepuii? Kakue gpaxrops
UCIIOJIB3YIOTCS 111 CO3/IaHUS DJIEKTUBHBIX yCIOBHUIL?

14. Kakue kaueCcTBEHHbIE PEAKIIUU TTO3BOJISIOT BBISIBUTH HATMYHE HUTPATOB M HUTPUTOB B KyJIBTYPaTbHOM
SKUOKOCTH?

15. Yro coboii mpezcraisier nporecc qeHuTpudurannu? Kakrue MUKpOOpraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

Jlaboparopnas pabora. MeTtabonusm azora. CBOOOTHOKHUBYIITHE M CUMOMOTHYECKHIE a30TPUKCATOPHI.
CewmeiicTBa Azotobacteriaceae u Rhizobiaceae.

JlaGopatopnas pabora. MeTaboau3Mm a3zora. XeMonIuTOTpo(pHBIC OakTepuu. XapaKTEePUCTHKA
npeacTaBuTeneit cemeiicta Nitrobacteriaceae.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

3ananue. 3anonHas Tabauy "Turel TUTaHUsS MUKPOOPTaHU3MOB'", IPUBEIUTE B HE KOHKPETHbIC
IIPUMEPBHI.

Tema 6. [lpunuunsl kiaaccupukanuu npoxkapuoros (OIIK-1)

Jlekumus.
Jlexmmst Nel2. CoBpeMeHHasl cuCTeMaTHKa MPOKapHOTOB. MUP MHKPOOPTaHU3MOB, OOIIME MPU3HAKUA H
pazHooOpasue. [lonoxxenune cpenu Apyrux opranu3zMoB. Kmaccudukamus npokaproroB. Homenknarypa u
JIUArHOCTHKA. 3HauyeHHEe MOP(OIOTHUYECKUX, IUTOJIOTMYECKUX, KYJIbTYPaJIbHbIX, (U3UOIOTUYECKUX H
OMOXMMUYECKUX TPU3HAKOB Ui CHUCTeMaTuku Oakrtepuil. XemorakcoHoMusa. CepoanarHOCTHKA.
Hymepuueckas takconomusi. Cucrema kimaccudukanuu onpenenurtens oakrepuit bepmku. MonekynspHbie
OCHOBBI CHCTEMAaTHKU U (UIOTeHHU. DBONIONMS MPOKAPUOTOB. ['MMOTE3bI O MPOUCXOXKIACHUM >KU3HUU
CBOMCTBAaX MEPBUYHBIX OPraHU3MOB. BO3HHKHOBEHHE MPOKAPHOTOB M JyKapHOTOB. DHIIOT€HETHYECKUE
CBSI3M PA3IMYHBIX TPYNIM HKpoopraHu3MoB. MxorpaxkeHueBcucreMaru-ke.OCHOBHbIE HaIlpaBIICHUS B
OHMOJIOrMYeCKOM IBOIIOLIUU.

JlaboparopHbie padoThbI.
HE TPEAYCMOTPEHO

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3aganue 1. OTBeThTE HA BOIPOCHI.
1. Kak pacnpenenstoTcst xapakTepHble GyHKIUH 110 puioreneTnueckomy npesy? Hampumep,
azor¢ukcanys, TepMmoduins, aBrorpodus, aHadpodbrno3, ruaporeHoTpodus?
2. [NoueMy nMaHOOAKTEPUHN COCTABUIIU OTACTHHYIO BETBb, & HE PACIPEIEIIINCE IO BETBIM KaK JIPyTHE
¢dororpodsr?

Tema 7. PaznooOpa3ue u cucremaruka Mukpoopranuszmos. (OIIK-1)
Jlekumus.

Jlexumst Nel14. PaznooOpasue Mupa npoKapruoToB.
Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOEHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
TPaMITIO-JIOKUTENbHBIX, MHUKOIUIA3M M apxeOakrepwii. XapaKTEpHCTHKA OTAEJIOB TPaMOTPHUIATEIHHBIX,
TPaMITONIOKUTENNb-HBIX, MUKOIIJIa3M U apxebakTepuil. [pynmbl mpOKaprHOTHBIX OpraHu3MoB. CHUPOXETHI.
A»spoOHbBIe, TOABMKHBIE CIIMPATCBUIHBIC I H30THYTHIE TPAMOTPHIIATEIbHBIE OaKTePHH.
W3Buteie popmbl Oakrepuil. CampoTpodHble U Mapa3sUTHUYECKHE MPEICTaBUTENIH, PACHpPOCTPAHEHHUE U
SKOJIOTHSI.
HenonsuxHbIe TpaMOTpHUIIaTEeIbHBIC U30THYTHIE OAKTEPUH.
I'pamoTpuniaTennbHble a’pOoOHBIE U MHUKPOa’dpoduiIbHbIE MaloYyku M KOKKU. OOmias xapakTepUCTHKA.
Jlenenve Ha ceMeHUCTBA.
CewmelicTBo Acetobacteriaceae. CemeiicTBo Azotobacteriaceae. CemeiictBo Rhizobiaceae. CemeiicTBo

Halobacleriaceae. CemetictBo Legionellaceae. CemelictBo Neisseriaceae. CemerictBo Methylococcaceae.

Cewmeii-ctBo Pseudomonadaceae.
@dakynbTaTHBHO aHAYPOOHBIE TPAaMOTPULIATEIbHBIE MATOYKH.
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['pamoTpuLaTenbHBIE HECTIOPOOOpa3yoLe MaloYKU. PacrnpocTpaHeHue U poiib B MOYBEHHBIX M BOIHBIX
JKOCH-CTEMAX.

OOmiasi  xapakTepuCTHKa, OTHelIbHBIe TmpencraButenn. J[lenmennme Ha  cemeiictBa. CemeiicTBO
Enterobacteriaceae. CemeiicTBo Pasteurellaceae.

AHa’poOHBIE TPAMOTPUIATENIbHBIEC IPSIMbIE, H30THYThIEC WM CIIUPAJICBUIHbIC MATOUKH.

bakrepun, XxapakTepusyrolmuecs JAUCCUMIJISIIIMOHHBIM — BOCCTAHOBJICHHEM Cephl WM  Cylb(ara.
Ocobennoctr MOp-GosIoTHH U (PU3NOJIOTHH. DKOJIOTUYECKAS POJIh B aHAPOOHBIX AKOCHCTEMAX.

AHa3pOOHBIE TPAMOTPHIIATEIIEHBIC KOKKH.
Pukkercun v XaMuIuN — OOJIUraTHbIe BHYTPUKJIETOYHbIE apa3uTbl. OCOOEHHOCTH MeTaboIu3Ma.
doTocHUHTE3UPYIOIMNE OaKTEPUH.

dotoTpodHble OaKTEpUH, OCYIIECCTBISIONME OEeCKHCIOPOAHbI (oTocuHTe3. DoTtoTpodHbie OakTepuwu,
OCYILECTB-JIAIOUINE KUCIOPOIHBINA (POTOCHHTES.

AdpoOHBIE XeMOTUTOTPO(HBIE OaKTepHH U OIM3KUE K HUM OpPTraHU3MBI.
Bbakrtepun, o6pa3yroriye CIM3UCTYI0 000JIOUKY.

[Topsmox Cytophagales.

[Topsinok Beggiatoales — Hutuateie popmbl OakTepUi.

XapakTepucTuka CTEOEIbKOBBIX, MOYKYIOUIMXCS U CKONb3AmMX Oaktepuil. Ckonb3smme OakTepuu,
oOpa3yromue ionoBsie Tena. [lopsmok Myxobacteriales.

I'pammonoxurenpabie KOKkH. OcobeHHOCTH Mopdonoruu. [enenne Ha moarpynmsl. [loarpynma a’spo6os
(cemeticTBO Micrococcaceae).

[Moarpynmna (akyasTaTUBHBIX aHaYPOOOB (ceMeicTBO Streptococcaceae).
Cnopoo6pa3yrorniue 6akTepun. TUITBI CITOPOOOPA30BAHUS.

['pamMnonoXKUTENBbHBIE TAIOYKH M KOKKH, oOpasyromrie sHaocnopsl. Mopdosorus u ¢usnonorus. Tursl
ciopooO-pa3zoBanusi. Pox Clostridium. Pon Bacillus. Bacillussubtilis: xapakrepucTtrka, 0CoOCHHOCTH
OHTOT€HE3a, TIOy4YEeHHUE NEKTUBHOU KYIBTYPBHI.

I'pamnonokutensHble, HE oOpasylomue Ccrop nanodykd mnpaBuibHON Gopmel. Pom Lactobacillus.
MosnouHokucibie 6akrepuu. [omodepmeHTaTuBHbIEC U reTepodepMEHTATUBHBIE MOJIOYHOKHUCITBIC TAIIOUKH.

['pamnionoxuTenpHble, HE 00pa3yroIIUe CIOp MaJO4YKH HempaBHIbHOW (opmbl. OOmas XxapaKTepHCTHKa
rpynmnbl.  PazHooOpasme mnpencrtaButeneid. Pom Actinomyces. Pon Arthrobacter. Ilmeomopdusm. Pog
Bifidobacterium.

CanpotpodHsie u marorenHsle KopuHedaxkrepun. Pox Propionibacterium.
Muko6aktepun. CanpoTpodHbI€ U MaTOTeHHbIE MUKOOakTepru. Bo3Oyautenu TyOepKyse3a u mpoKasbl.

AKTUHOMHIIETHI U POJACTBEHHbIE OpraHu3Mbl. OOIas XapaKTepHCTHUKA, OCOOECHHOCTH MOpP(OIIOTHH H
pasmMHOXKeHUs. PacipocTpanenue, sxkoorus u npaktuueckoe 3nauenue. Kiace Thallobacteria.

Muxomnasmel. Otnen Tenericutes, kiacc Mollicutes, nmopsaok Mycoplasmatales. CBoiicTBa MUKOIUIA3M,
0OyCIIOB-JICHHbIE ~ OTCYTCTBHEM  KJIETOYHOH CTeHKH. PacmpocTpaHeHne ©  MecTa  OOHTaHUS.
Pacnpoctpanenue u Mmecra oouranus. CanporpogHbie U MaTOreHHbIE MUKOTIIIa3MBbl.

Apxebakrepun. Otaen Mendosicutes. O6rias xapakrepructuka. Oco0eHHOCTH MOP(OTIOTUN U (PUZUOIOTHH.
OKc-TpeMalibHbIe apxeu. PacmpocTpaneHue, Mecta OOWTaHHS €W poib B Tpupoae. PasHooOpaszme
apxebakTepuil.

Mukpockonuueckue rpudbl. Mopdonorus u ¢usznonoruss rpubHON kieTkd. CrocoObl NUTAaHHUS H
pa3sMHOXKEHHsI. DKOJOTHYECKUE TPYIIBI TPHOOB M UX MpakTUYecKoe 3HayeHne. OCOOeHHOCTH CHCTEMaTuKU
JPOXOKEBBIX TPHOOB.

JlaGopaTopHbie padoThbI.
[TpakTudeckoe 3austue. Kiaccupukanus mpokapuoTos.
[1nan npoBeneHUs 3aHATUS.
CoBpeMeHHasl cucTeMaThka MpOKapruOTOB.
Knaccudukanus npokapuoroB. HomeHkIaTypa v TMarHoCTHKA.

3HaueHue MOp(HOIOTHIECKUX, IUTOIOTUYECKHUX, KYJIBTYPalIbHbIX, PU3UOIOTUIECKUX U OMOXMMUYECKUX
MIPU3HAKOB JUIS CUCTEMATUKU OaKTEPHIA.

Cuctema xnaccudukarmu Onpenenurens 6aktepuit bepmxu.
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MornekyssipHble OCHOBBI CUCTEMAaTUKU U (PUIIOTCHHUU.
OBOIIOLHS POKAPUOTOB I MITOTE3bI ONPOUCXOKIECHUM KU3HU U CBOMCTBAX MEPBUYHBIX OPraHU3MOB.

OUIIOreHETUYECKHUE CBSI3U Pa3InYHbIX TPy MUKpoOpraHu3MoB. Mx oTpaskenue B cucreMartnke.OCHOBHBIE
HarpaBJICHUsS B OMOJIOTUYECKOM SBOIIOIUH.

Metoanueckre peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOXOIMMO C(POPMUPOBATH MOHATHUS O COBPEMEHHON
KJ1acCU(UKAIIUH TPOKAPUOTOB, UX IBOJIOLHH.

KoHTposnbHBIE BOIIPOCHI.
1 OxapakTepusyiTe COBPEMEHHYIO CUCTEMATUKY MPOKaApPHUOTOB.

2 KakoBo 3Ha4eHHE MOP(OIOTHIECKUX, IUTOTOTMYECKUX, KYIbTYPAIbHBIX, (PU3NOIOTHUECKUX U
OMOXMMHYECKUX MPU3HAKOB JIUIsI CHCTEMAaTHKH OaKTepHil.

3 Oxapakrepusyiite cucremy kinaccupukamuu Onpenenutens Oakrepuit bepmxu.

4 OxapakTepusyiTe MOJEKYIIPHbIE OCHOBBI CHCTEMAaTUKH U (DHIIOTCHHH.

5 Kaxk mpoucxoauiia 3BOIOIUs TPOKAPHUOTOB?

6 OxapakTepu3yiTe PUIOreHETHIECKUE CBSI3U PA3TUYHBIX TPYII MUKPOOPTAHU3MOB.

JlaGoparopnas pabora Otnen Gracilicutes. CiupoxeTsl.

Jlaboparopnas pabora Otaen Gracilicutes. ' pamoTpuarensHbie, a3poOHBIE MUKPOAIPO(PHIIbHBIC TTAJTOUKH
u kokku. CemetrictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas pabora Otaen Firmicutes. ['paMIionoxxutenbHbIe KOKKH.
JlaGoparopnas pabora Otnen Firmicutes. [lanoukunkokku, oopasytromiue sHnocnopsl. Pox Bacillus.
MeTtoasl OKpacku crop.
Jlaboparopnas padora Otaen Firmicutes. AKTHHOMUIIETBI U POJCTBEHHBIC OPTaHU3MBI.
JlaGoparopHas pabota XapaKkTepUCTHKa 3yKapUOTHBIX MUKPOOPIaHN3MOB. MULIETHATIBHBIE U JPOKKEBbIE
TpHOBI.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3ananue 1. Hapucyiite n onummure 0cOOEHHOCTH CTPOEHUS MUKOIIIIa3M U aKTHHOMMIIETOB. YKaKUTE,
KaKOBBI pa3Mephl U opMa MUKOIUIA3M, KAKOBA TOJIIIMHA (TOHKUH, TOJCTBIN) M OpraHu3anus MULIETHS
(OIHOKJIETOYHBIH, MHOTOKJIETOYHBIH) aKTHHOMULIETOB. MOp(hOJIOT sl MUKOIUIa3M U aKTHHOMUIIETOB.

Tema 8. /leiicTBue (pakTOPOB BHELIHEH cpeAbl HA MUKPOOPTraHM3Mbl. JKOJOTUSI MUKPOOPTraHU3MOB.
(OIIK-1)

Jlexnus.
Jlexmmst Nel5. JleticTBue akTOpOB BHEIIHEH Cpeabl HA MUKPOOPTaHU3MBI.
dusznueckue, XUMHUYECKHE U Ouoioruyeckue (akTopsl, HUX BIMSHHE HAa MHKpOOpraHusmbl. Poct
MHUKPOOPIaHU3MOB B 3aBUCHUMOCTH OT Temmeparypbl. OcoO€HHOCTH MCUXpPO(UIOB, Me30(HUIIOB,
tepmoduiioB. [lpuumnabl ncuxpopunuu U TepMopminu. TepMOyCTOWYMBOCTh BETETAaTUBHBIX KIIETOK
Pa3IUYHBIX MUKPOOPTaHU3MOB, YHJIOCTIOP OAKTEPHH U APYTHX MOKOSIIUXCSA GOPM.
Bnusiaue runpocrarndeckoro jamBineHus. Ocmorudeckoe jaaBieHue. OcoOeHHOCTH OCMOQMIOB U
ranouios.
W3ny4yenus u ux neiicTBUe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTH MUKPOOPTAaHU3MOB K YIIBTPa(UOIETOBBIM
JyyaM ¥ MOHU3UPYIOLUM U31ydeHUsIM. POoTopeaKkTUBalys.
Poct MUKpPOOPraHU3MOB B 3aBUCUMOCTH OT BIQXKHOCTH. YCTOWYMBOCTH K BBICYIIMBaHUIO. JInodunmnsanus.
3nauenue pH cpenpl. lllenoveycroitunBbie, KUCIOTOYCTONYHMBBIC U allU10(QUITLHBIE MUKPOOPTaHU3MEI.
OTHOIIEHHE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AlpoObl, (axKylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,
MHUKPOa’po-(QUIbHBIE W MHKPOA’pOTOJepaHTHbIe (GopMbl.  Bo3MOXHBIE NPUYMHBI WHTUOMTOPHOTO
JeUCTBUSL KUCIIOpOJa Ha CTpOrue aHa’poObl. PocT pa3snmuyHbIX a’po0OB B 3aBUCUMOCTH OT COJEPKAHHS
KHUCJIOPOJA.
HeiictBue  Ouomormueckux  (akTOpoB  Ha  MUKpPOOpraHu3Mbl. DopMBl  CUMOMOTHYECKUX U
AQHTAarOHUCTUYECKUX  B3aU-MOOTHOUICHUN  MEXAY MHMKpPOOpPraHusmMamu. Tumsl — B3aUMOAEHCTBUI
MUKpPOOPTaHU3MOB C PaCTEHUSAMH, )KUBOTHBIMHU 1 YEIIOBEKOM.
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[ToHATHE «IMTATENbHBIE U AHTUMHUKPOOHBIE BemecTBay. [Ipupona u npoucxoxaeHne (aHTHOMOTUYECKOE U
OMOTH-YeCKOe) aHTUMUKPOOHBIX BemecTB. CrerupuuHOCTh U MEXaHU3M ACUCTBUS. MUKpOOOCTaTHUECKUN
U MUKpoOOIMa-HbIH 3 dexT. [IpuMeneHre aHTHOMOTHKOB M MEphI 0€30MaCHOCTH.

B3aumooTHOIIEHHST MUKPOOPTaHU3MOB MEXy cO00M U ¢ ApyrumMu opranudmMamu. CUMOM03 U aHTUOHO3.
®opMbl CUMOMOTHYECKUX B3aUMOOTHOLICHUM MeXIy opraHusMamu. Paszmuusble ¢opMbl aHTAaroHU3Ma,
(hakTHYeCKOe UC-TI0IH30BAHNE AHTATOHM3Ma B MEIUIIMHE U CETTLCKOM XO3SHCTBE.

MukpoopranusmMbl U pacteHus. Pusocdepnas u osmudurHas wmukpoduiopa. CumbuoTHUECKHE
B3aMMOOTHOIICHUSI MEXJY MHKpPOOPTraHM3MaMU M pPAacTeHHsIMU (KIyOeHbKOBBIE OakTepun M OOOOBbIE
pacTeHusi, MUKOPH3HBI U 1Ip.). PUTONATOTeHHBIE MUKPOOPTaHU3MBI.

HopmanbHast ~ mukpoduopa  yenoBeka W KHUBOTHBIX.  CHMOMOTHYECKHME  B3aMMOOTHOILICHUS
MHUKPOOPTaHU3MOB U KUBOTHBIX.

[Mapa3uTu3m ¥ MaTOrEHHBIE MHUKPOOPTaHU3MBL. DaKTOpHI, 0OyCJIOBIIMBAIONIME MATOTCHHOCTh H
BUPYJICHTHOCTh. EMWHHIIBI W3MEPEHUS BHPYJICHTHOCTH. YCJIOBHO MAaTOTCHHBIE MHUKPOOPTaHU3MBI.
OOpa3oBaHue MHKPOOpPTaHM3MaMH TOKCHHOB. [loHsATHE 00 WMMYyHHTETE. YCIOBHO-TIATOTCHHBIC
MHUKpPOOpraHu3Mbl. Bo3OyauTenn onacHbIX 3a001eBa-HUM.

Jlexuusa Nel6. Dkonorvust MUKpOOPTraHU3MOB.

buocdepa u pacnpocTpaHeHue MUKPOOPTaHU3MOB. JKOJOTUIECKUE HUIIU U IKOCUCTEMBIL. UUCICHHOCTh U
pa3Ho-00pa3re MUKPOOPTaHU3MOB B DKOCHCTEMAX: B IOYBE, BOJOEMax U aTMoc(epe.

Mukpodnopa mouB. OCHOBHbIE TpyNIlbl MOYBEHHBIX MHMKPOOPraHU3MOB. Poilb MHKpOOpPraHu3mMoB B
M0YBOOOPA30-BaTENbHBIX MpoIeccax W IJIOAOPOIUM TIOYB. YYacTHE€ MHUKPOOPIaHM3MOB TIOYBHI B
ouonerpanauy 3arpsa3HeHNH.

Muxkpodiopa Boabl. 3Hau€HHE MHKPOOPTaHU3MOB B MEPBUYHOMN MPOIYKIMH BOJOEMAa M MHUHEpAIU3aLUU
OpraHuye-CKuX BelecTB. buomornyeckue MeToAbl OUYMCTKH CTOYHBIX BOJ.

Mukpodaopa Bo3zmyxa. Pomb MUKpoOpraHu3MOB B KpPyroBopoTe Ta30oB armocdepbl. Metompl
0OaKTepUOIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaJIN3a MUKPOGIIOPHI MTOYBBI, BOJbI, BO3/AyXa.

JlaGopaTopHbie padoThbI.

Jlaboparopnas pabora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeToIbl HeCaeI0BaHUST
CaHUTAPHO-MUKPOOHOIOTHYECKas OL[EHKa MUKPO(IOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodopa 00beKTOB BHEITHEN Cpeibl. MeTombl UCCIIeI0OBAHUSN
CaHUTapPHO-MHUKPOOUOJIOTHYECKAs OI[EHKa MUKPOMIOPHI BOMIBI U BO3IyXa.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
3ananue 1. 3anogHUTE CrEayIOMNE TAOIUIBL:
Tabnuma 1. OTHOMIEHHE MUKPOOOB K a’spaliuu.
Tabnuna 2. OTHOLIEHNEe MUKPOOOB K TeMIIeparype.

3amanue 2.Pa3depurech, uTo Takoe OakTepranbHbIC yIoOpeHus (MUKPOOHBIC 3eMIIey100pUTEIbHBIC
npenaparsl) u 3anojgHuTe Tadbnuiy "bakrepuanbHbie ynoopeHus'", oTBeuas Ha epeUrcIeHHbIC B HEM
BOIIPOCHI.

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

4 cemectp
* mocemaemMocts — 10 0atoB
*  TeKylMi KoHTpoisb — 70 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amuiel — 20 6amIoB

Pacripenenenre 6aioB 1mo 3aJaHusIM:
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Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBEAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | Mukpo6uonoru | [Ipaktuue 15 CTyneHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
1. Ucropus, CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT NPaKTHYECKHE M JabopaTopHbIE
paszensl, naboparop paboThl, pe3yasrarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
METOIBL. Has Oautam pamkupyercs ot 1 1o 5.
pabora
2. |Mopogonorus u |I[Ipakruue 20 CTymeHTBHI B paMKax CaMOCTOSTEIbHOM paboThl MpopadaThIBAIOT
(yHKUMOHANBHA [ CKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPAKTHYECKHUE
g CTpyKTypa |71aboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
OakTepuanbHOM Has Oayutam pamkupyercs ot 1 1o 5.
KJIETKH. pabora
Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MuHyT (BCe
bHasI 3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBIMOIHII PadOTy MOTHOCTBIO, HO AOMYCTHI B
Hell He OoJiee oAHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
Oonee IBYX HEJJOUETOB.
4-5 Gayia — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI HE Oonee ABYX rpyObIX OmMOOK, Wi He Oomnee
OIHOH Tpy0Ol M OfHON HETpyOOH OIMOKH W OJHOTO HEJOYeTa, WU
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETBIPEX-TISITH HEIOYETOB.
2-3 Oamnma — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOIMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
3. |IIuranue u poct | [IpakTnue 10 CTymeHTBHI B paMKax CaMOCTOSTEIbHOM paboThl MpopadaThIBAIOT
MHUKPOOPTaHHU3M | CcKas U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE W TPaKTHYECKHUE
OB. naboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oayutam pamkupyercs ot 1 1o 5.
pabora
4. |Oneprernuecku | [Ipaktnue 25 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
€ MPOLECCHI. CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPaKTHYECKHUE
naboparop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Hast Oautam pamkupyercs ot 1 1o 5.
pabora
Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 6-7 0anIoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He Oosiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
Oonee IBYX HEJJOUETOB.
4-5 Gaya — CTYISHT NPaBWIBHO BBHIMOJHHI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOi OMMOKKA M OJHOTO HEIOUYeTa, U
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OOHOM HerpyOoi
OmMMOKKA M TPeX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTYOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOMYCTHII HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OUIHOOK.
5. [TocemaeMocTs 10 Crynent nocerun Bce 100% 3ansaTuit
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6. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- 32 TIPOGKT, BHINOJHCHHBIH 1O 3aka3zy paborojarens W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl IMpakTHUECKHX 3aHsATHi — 10
0aIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl M0 TEMaTHKE B
pamMKax qUCIUILTUHBL — 10 6aos;
- y4acTHe C JIOKJAJIOM BO BCEPOCCHICKOW ONUMIIHMAJIE 10 TEMaTHKE
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
COOpPHHMKE CTYJACHYECKMX paboT / MaTepuanax BCEPOCCHIICKOM
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.
7. |VHauBHyanbHbIC 33/1aHUS, 90 JloGop: CTYIEeHT MOXKET TPEeNOCTaBUTh BCE 3aJaHHs TEKYIIEro
C TMIOMOIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUTEITbHBIC OaJlTbI
8. Hroro 3a cemectp 100
5 cemecTp
* mocemnraemocts — 10 GammoB
*  TeKylUi KOHTpoJb — 60 6ayioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaKabIi
* mpemuasibHbIe 0asuibl — 20 6amioB
* OTBET Ha ’Kk3aMeHe: He Oonee 10 6amioB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. | buocunrernuec | [IpakTude 15 CTyneHTsI B paMKax CaMOCTOATEIBHON paboTel MpopadaTHIBAIOT
KU TPOIIECCHl. | CcKasi u yKa3aHHbIE TEMbl W BBIMOJHSIOT J1A0OPATOPHBIC W TMPAKTHYCCKUE
maboparop paboThI, pe3ynbTaThl O(QOPMIIIIOTCS B BHAC OTYETOB, OIEHKA II0
Has OaytaM pamkupyercs oT 1 10 5.
pabora
2. IIpuHnuMIEL KonTpoa 10 Ha nmceMeHHyI0 KOHTpoONbHYI0 paboTy orBomutcs 90 MuHYT (Bce
KIIaCCHU(HUKAINK | bHasA 3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABIYIIIUMH TEMaMU 3aHATHH.
MIPOKapHUoOTOB | padoTa(k 8-10 GammoB — CTYAEHT BBIMTOTHII paboTy 6e3 OMNOOK W HEJOYETOB,
OHTPOJIBLH JOITyCTHII HEe O0JIee OTHOTO Helo4YeTa.
blii cpe3) 6-7 6aMI0B — CTYAEHT BHIIOJIHII PaboTy MOTHOCTHIO, HO JOMYCTHII B

Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEMOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

4-5 Gayia — CTYJCHT NPaBWIBHO BBHIMONHUI HE MEHEe IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMUOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OIXHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYECTOB.

2-3 Oamna — CTyOEHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JTOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT MpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.
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Pasznoobpasue u | [Ipaktuue 35 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
cucTeMaTHKa CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE U TPAKTHYECKHUE
MHUKPOOPTaHU3M |J1a00paTop paboThl, pe3yasTarbl OGOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
OB. Has Oaytam pamxupyercs ot 1 g0 5.
pabora
[eiictBue [IpakTnue 10 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
¢daxTopoB CcKasl U yKa3aHHbIE TEMBl M BBIIONHAIOT JIA0OpaTOpHBIE M TPaKTHYECKHUE
BHEIIHEH cpenpl [mabopatop paboThl, pe3yasrarbl OQOPMISIOTCS B BUAE OTYETOB, OLEHKA II0
Ha Hast Oayutam pamkupyercs ot 1 1o 5.
MHUKPOOpraHu3M | paboTa
bI. DKOJIOTHs KonTpoa 10 Ha nucbMeHHYI0 KOHTPONBHYIO paboTy orBomutcs 90 MuHYT (BCe
MHUKPOOPIraHU3M [ pHas 3aHaTHE). Tema paboThI CBsI3aHa C MPEIBITYIIIUMHI TEMaMH 3aHSATHIH.
OB. padora(x 8-10 6amioB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
OHTPOJIBH JOMYCTHII He OoJiee OHOTO HEeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He Oojiee OlHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OIMIMOOK, Wi He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOi OMMOKKA M OJHOTO HEIOUYeTa, U
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WU MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.
2-3 Oamnma — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.
1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
[TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
IIpeMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:
- 3a TIIPOEKT, BBHIIOJHEHHbIM 1O 3aka3dy paloromarens H
peann30BaHHEIN Ha mpakTuke — 20 6aUIoB;
- IOCTOsIHHAsi aKTMBHOCTb BO BpeMs NpakTHYeCKUX 3aHATud — 10
0aJIIoB;
- MOJIHOCTBIO MOATOTOBJIEHHAs K IyOIMKAallMM CTaThs 110 TEMAaTUKE B
paMKax JUCIUIUTHHEI — 10 6aios;
- y4acTHhe € JIOKJIaJJOM BO BCEPOCCHUMCKOW OJIMMIIMAJZIE MO TEMaTHKe
m3ydaemMoi mucruruinae — 20 6aios;
- ydacTH€ B BBICTaBKE 10 TEMAaTHUKE M3y4aeMOH IUCHMIUIMHBEL — 20
0aJIIoB;
- IyOnuKanMs CTaTbd 110 TEMaTHUKE H3y4yaeMoil IUCLUIUIMHBL B
COOpPHHMKE CTyACHUECKMX paboT / MaTepuajigax BCEPOCCHICKOM
koH(pepeHiuy / xypHaie u3 nepeuns BAK — 10/ 15/ 20.
OTBeT Ha ’K3aMeHe 10 1-4 Ganna — CTyIEHT pacKpbll OCHOBHBIE BOTIPOCH H 3a/laHUsI Oniera
Ha OLICHKY «YyIOBJIECTBOPUTEIHHO
5-7 0amnoB — CTyAEGHT pacKpbll OCHOBHBIC BOIPOCH U 3aJaHHA
OusieTa Ha OLIGHKY «XOPOLIOY,
8-10 OamnoB — CTyAEHT PAcKpbUl OCHOBHBIE BOIIPOCHI W 3aJaHUs
Ousera Ha OLIEHKY «OTIMYHO».
WnnuBuayanpHble 3a1aHus, 80 JloGop: CTyZEeHT MOXKET IpelOoCTaBUTh BCE 3aJaHUs TEKYIIEro
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOTIOJIHUTEJIbHBIE OaslIbl
Hroro 3a cemectp 100

Hrorosas OIICHKa TII0 JOK3aMCHY BBICTAaBJIICTCA B

yeThlpexOauibHOM  mikane. IlepeBon

100-6annpHOM MIKajge W B TPATUIIMOHHOMN

100-6amapHOM  PEUTHHTOBOM OIIEHKH 10 JUCIUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CICIYIONNM 00pa3oM:
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100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTETHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 2. Mopdonorus u pyHKIIMOHAIbHAS CTPYKTypa OaKTepUaIbHOM KIETKH.

1 BnusiHue ¢pusnyeckux U XuMUUECKUX (PaKTOpoB HA MUKPOOpraHu3Msl. Mcnoias3oBaHue 3TOTO
BJIMSIHUSI B TIPOMBIIIJIEHHOCTH U TIPAKTUYECKOM e TEIbHOCTH YeI0BEKa.

2 OTHOIIIEHNE MUKPOOPTaHU3MOB K KUCIIOpoay. A3poOsl, (haKyIbTaTUBHBIC W OOJIUTaTHBIC aHA3POOHI,
MHUKPOa’pO(HIIbHBIC U MUKPOAdPOTOJIEPAaHTHBIE (DOPMBI.

@DopMbI CUMOMOTHYECKUX U AHTaTOHUCTUYECKUX B3aMMOOTHOIIEHUN MEXKIY MUKPOOPTaHU3MaMH.
THbl B3aUMOIEUCTBUI MUKPOOPIaHU3MOB C PACTCHUSIMU, )KUBOTHBIMU U YEJIIOBEKOM.
Paznuunble (GOpMBI aHTAarOHW3MA, HCIIOJIB30BAHNE AHTATOHU3MA B MEIUIIMHE U CEIbCKOM XO35HCTBE.

AN D B~ W

[Tapa3utusm 1 naToreHHbIe MUKPOOpraHu3Mbl. PakTopbl, 00YCIOBIMBAIONINE TATOTEHHOCTD U
BUPYJICHTHOCTb. ETMHULIBI U3MEPEHUs] BUPYJIEHTHOCTH.

7 Muxkpodiopa moyB. OCHOBHbIE IPYTIIbI TOYBEHHBIX MUKPOOPTaHU3MOB. POl MUKPOOPraHU3MOB B
0YBOOOPA30BaTEIbHBIX MPOIECCAX U TUIOJOPOAUU TIOYUB.

8 YyacTtue MUKpOOPraHM3MOB IIOYBHI B OMOETpaalluy 3arpsi3HeHUH. 3HaueHe MUKPOOPTaHU3MOB B
NIEPBUYHON NMPOAYKLIMH BOAOEMA U MUHEPAIN3ALUU OPraHUYECKUX BELIECTB.

9 buonoruueckue MCTOAbI OYHMCTKH CTOYHBIX BOA.

10 Metoapl 6aKTEPUOIOTMYECKOTO U CAHUTAPHO-MUKPOOHOIOIHUECKOT0 aHaIn3a MUKPO(IOPHI OYBHI,
BOJIbI, BO3/IyXa.

IIpakTnyeckas u 1adoparopHas padora

Tema 1. Mukpo6uonorus. Mctopust, pa3nenbl, METONBI.
[TpakTrueckas padora. Opranuzamnus MUKpOOHOIOTHYECKOM JTabopaToOpru 1 TIpaBuiia padOThl B HEH.
Crepuwinzanus. [lutarenbHbie cpesbl.
JlaboparopHas pabora. MUKpOCKONIMYECKHE METO/IbI UCCIIEIOBAaHHUS MUKPOOPTaHU3MOB.

JlaGoparopnas pabota. [IpaBuna paboTsl ¢ MUKpoopranu3MaMu. [IpuroTosieHrne NpUKU3HEHHBIX U
MOCTOSIHHBIXIIPENapaToB.

Tema 2. Mopdomnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOM KICTKHU.

IIpakTrueckoe 3aHsTEe. MUKPOCKOIIMUYECKUE METObI UCCIENOBAHUS MUKPOOpraHu3MoB. HekoTopeie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.
[Tpaktuueckoe 3anaTue. MopQonorudeckue u KylibTypajabHble IPU3HAKU OaKTEpUil 1 MUKPOMHIIETOB.

JlaGoparophas pabota. CiIoKHbIE METO/IBI OKpacKu MUKpoopranuzMoB. Okpacka no ' pammy, okpacka
CTIOp, Karcyl.
JlaGoparopnas pabora. Mopdonorust 6akrepuid.

Tema 3. [TuTanue u pocT MUKPOOPTaHNU3MOB.
IIpakTueckoe 3aHsaTHE. TUIBI TUTaHUS Y MUKPOOPTraHU3MOB.POCT 1 pasMHOXXEHHE Yy MUKPOOPTraHU3MOB

Jlabopatopnas pabota. buoxumudeckrue cBOHCTBA MPOKAPHOTOB.



23

Tema 4. DHepreTuYecKue MpoIEeCChl.
[Tpaktuueckoe 3anarue. [yt nomydeHus: 3Hepruu, OCHOBaHHBIE HAa CyOCcTpaTHOM (oCcHOPUIMPOBAHUY.

[Mpaktudeckoe 3ansarue. [yt momy4eHus: 3HEPruu, OCHOBAaHHbBIE Ha OKHCIUTEIHHOM U
dhotodochopunupoBaHu.

JlaboparopHas pabota. MUKpOOpraHU3MBbI, OCYIICCTBISIOIINE MAaCISTHOKUCIIOE OpokeHue. bakrepuun pona
Clostridium.

JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIIECTBIISIOIINE OposkeHUEe. MOTOYHOKHCIIBIC MTAaJT0YKH 1
KOKKH.

JlaGoparopHas pabota. @OTOCHHTE3UPYIOIIUE TPOKAPHOTHI.

Tema 5. buocuHTETHYECKHE POLIECCHI.
[TpakTuueckoe 3ansTre. Meraboau3m a3ora.

Jlabopatopnas pabora. MeTtabonusm azora. CBOOOTHOKHUBYIITHUE M CUMOMOTHYECKHIE a30TPUKCATOPHI.
CewmeiicTBa Azotobacteriaceae u Rhizobiaceae.

Jlabopatopnas pabora. MeTabomu3Mm a3zora. XeMoIuTOTpo(pHBIC OakTepuu. XapaKTEePUCTHKA
npeacTaBuTeneit cemeiicta Nitrobacteriaceae.

Tema 7. PazHooOpasue u cucteMaTiKa MUKPOOPTaHU3MOB.
[TpakTuueckoe 3ansTue. Knaccudukamus mpokapruoToB.

Jlaboparopnas pabora. Otaen Gracilicutes. CiupoxeTsl.

JlaGoparopnas pabora. Otnen Gracilicutes. [ pamorpunarensabie, a3poOHbIE MUKPOA3POPHUIIBLHBIE TATIOUKH
u kokku. CemeiictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas padora. Otnen Firmicutes. [ pammnonoxurenbHbIe KOKKU.

Jlabopatopnas pabora. Otaen Firmicutes. [Tamoukumkokku, oopasyromue sag0ctopsl. Pox Bacillus.
Mertoapl OKpacku crop.

Jlabopatopnas pabora. Otaen Firmicutes. AKTHHOMHIIETHI U POACTBEHHBIC OPTaHU3MBI.

JlaGoparopHas pabota. XapakTepuCTHKA SYKapHOTHBIX MUKPOOPTaHU3MOB. MHUIIeIHaIbHbBIE U APOAIKEBBIC
TpUOBI.

Tewma 8. JleiicTBue (hakTOpOB BHEITHEH CpeIbl HA MEKPOOPTAHU3MBbI. DKOJIOTHS MUKPOOPTaHU3MOB.

Jlaboparopnas pabora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeToIbl HeCaeI0BaHUST
CaHUTAaPHO-MUKPOOHOIOTHYECKas OI[EHKa MUKPO(IIOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodopa 00beKTOB BHEITHEH Cpeibl. MeTombl UCCIIeI0OBAHUSN
CaHUTapPHO-MHUKPOOUOIOTHYECKAs OI[EHKa MUKPOMIOPHI BOMIBI U BO3IyXa.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCHUILTNHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunossie Bonpocekl 3auera (OIK-1)

1 TlpeameTt u 3a7a4 MUKPOOUOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOM OMOJIOTHH. 3HAYCHHE
MUKPOOHOJIOTUN B HAPOIHOM XO341CTBE U MEIUIIMHE.

2 Dramnbl pa3BUTHS MUKPOOHOIOTUU. POJIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHH HAYKH O
MUKPOOPTraHU3Max.

3 OCHOBHBIC HaIIPABJICHHS Pa3BUTHS COBPEMEHHON MUKpoOuoaoruu. HoBbie HampaBieHus B
MUKPOOHOJIOTUH U TIEPCIIEKTUBBI PA3BUTHS.

4 MUKpOCKOIIMYECKHUE METO/IbI UCCIIE0BAHUS MUKPOOPTaHU3MOB M UX IPUMEHEHHUE.



5 TlpoxapuoThl — OCHOBHOM 0OBEKT U3yUEHHSI COBPEMEHHON MUKPOOHOIOTHH. XapaKTepHCTUKA
IPOKapUOTHBIX OPTraHU3MOB. /[Be BETBU POKApUOT: apXeu 1 3yOaKTepHH.
6 Pa3mepsl MukpoopranuzMoB. Mopdosnorus MUKpOOPTraHU3MOB.

7 Tokosimuecs: hopmbl. IHAOCTIOPHL. VX cTpoeHue, Gu3HoIorndecKoe npeaHa3HadYeHue. JTarbl
dbopMHUpPOBaHUS SHOCIIOPHI.
8 CTpoeHue MpoKapuoTHOMN KIIETKH.
9 CocraB U CTpOEHUE KJIETOUHBIX CTCHOK y MPOKapuOT. KIIleTOUHBIE CTEHKU TPaMIIONIOKHUTEIbHBIX U
IpaMOTPUIIATEIILHBIX OaKTepHUid.
10 Cdepomnactsl, nporomnactsl U L-popmbl 6akTepwHii.
11 TlogBuxHOCTB y OakTepuid. KryTuku, akcuanbHbie PuOpHIUIEI. MeXaHnu3M JIBIKCHUS Y OaKTepHil.

12 CocraB 1 0COOCHHOCTH OpraHU3aLMU TeHETUYECKOTo anmnapara Oakrepuil. BuexpoMmocomHbIe
AJIEMEHTHI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

13 MemOpaHHbIE CTPYKTYpPbI KJICTKH.
14 IluTomiasmMa v KJIETOYHBIE BKIIOYEHUS MPOKAPUOTHOM KIIETKH.
15 Knaccuduxanus MEKpOOPraHM3MOB, HOMEHKJIATypa M TUarHOCTHKA.

16 3naueHue MOp(OIOTUYECKUX, IUTOJOTHUECKUX, KYIbTYPAIbHBIX, (PU3NOTOTUYECKUX U
OMOXMMHUYECKHUX MPU3HAKOB JJI CUCTEMAaTUKH OaKTEpUd.

17 XapakTepucTuKa OTJICJIOB TPAaMOTPHIIATEIbHBIX, TPAMIIOI0KUTEIBHBIX, MUKOTUIa3M U apXeOaKTEPHiA.

18 U3Butbie hopmsbl 6akrepuii. CanpoTpodHbIe U MapasUTUYECKUE MPEICTABUTENN, PACIPOCTPAHECHUE U
DKOJIOTHSL.

19 I'pamoTpuIaTesibHBIE HECTIOPOOOpasyomue Manouku. PacmpocTpaHeHre U pojb B TOYBEHHBIX U
BOJIHBIX DKOCHCTEMAX.

20 OGnuratHble BHYTPUKIETOUHBIE Tapa3uTsl. OcOOEHHOCTH MeTaboIn3Ma.
21 XapakTepucTHuKa XeMOJUTOABTOTPOPHBIX OaKTEPHil.
22 XapakTepHCTUKa CTeOCTbKOBBIX, TOYKYIOIIUXCS U CKOJIB3SAIINX OaKTepHil.

23 Monounokucieie 6akrepun. [ oMo epMeHTaTUBHBIE U TeTepoPepMEHTAaTUBHBIC MOJIOYHOKHUCITBIC
MaJT04YKH1

24 CnopooOpasytonue 6aktepun. TUITBI cIOpooOpa30BaHUs.

25 AKTHHOMHIIETHI U POJICTBEHHbIE OpraHu3Mbl. O011as XapaKTepUCTHKA, 0COOEHHOCTH MOP(OIOTHUHU U
pa3sMHOXeHUs. PacripocTpaHeHue, JKOJIOTHs U PAKTUYECKOE 3HAYCHUE.

26 Muxkoruta3mbl. CBOICTBa, 00yCIIOBICHHBIE OTCYTCTBUEM KJIETOYHOM cTeHKH. PacnpocTpanenue u
MecTa OOUTaHUSL.

27 Apxebakrepun. OcobeHHOCTH MOP(}OIOTHH U PUNOTIOTHH. DKCTpEMalIbHbIC apXeu.
PacnpocTpanenue, Mmecta 0OMTaHHs U POJIb B IPUPO/IE.

28 Muxkpockonuyeckue rpudsl. Mopdosorus u ¢pusuonorus rpudbHoi kietku. CrocoObl MUTaHUS U
pa3sMHOXKEHHUSL.

29 DkonoruvecKue TPyIIbl rpruOOB U UX MpaKkTUudeckoe 3HadeHne. OCOOEHHOCTH CUCTEMATUKH
JPOXOKEBBIX TPHOOB.

30 Ilpupona BUpYCOB ¥ TUIIOTE3BI UX NPOUCXOKAEHUS. CTpOEHHE U XUMUYECKUN COCTaB BUPYCOB.

TunoBble 3axanus s 3a4era (OIIK-1)
HE TIPETyCMOTPEHO

Tunossie Bonpocsl 3xk3amena (OIIK-1)
1 Dramnbl B3auMoeiicTBUS BUpyca ¢ KieTkoid. OCOOEHHOCTH B3aMMOICHCTBUS 300TIaTOTEHHBIX,
(UTONATOreHHBIX BUPYCOB U OakTepuo(}aroB ¢ KIETKOH-XO3STMHOM.

2 Bupouasl 1 npuoHbI. 3a00JeBaHNs, BbI3bIBAEMbIEC IPHOH-TIPOTEHHAMH.

3 AOopTuBHAas, IPOAYKTUBHAS U UHTETPaTUBHAS (hOPMBI B3aUMOJICHCTBHSI. XapaKTepUCTHUKA CEMEHCTB
JHK- u PHK-coaep:xamux BUpycoB.
4 Bupyc numMmMmyHoneuIuTa 4eI0BeKa.



5 Crnoco0b!I cy1ecTBOBaHUS MUKPOOPTraHU3MOB. ABTOTpOdBI U rerepoTpodsl. IloTpedHOCTH
MHUKPOOPTaHU3MOB PA3IMYHBIX JIEMEHTaX U (aKTOpax pocra.

6 I'pynmnsl MUKpPOOpPraHM3MOB, YUYacTBYIOIIUX B KpyroBopore yrieponaa. OKucieHne MOHOMEPHBIX U
NOJIMMEPHBIX YIIIEPOACOAEPKAUX COeaUHEHUHN. PuKcalus yIIEKUCI0TH MUKPOOPTaHU3MaMHU.

7 KpyroBopot cepsl B ipupozie. MUKpOOpraHU3Mbl, y4acTBYIOLIME B 3TOM IIPOLIECCE.

8 CrnocoObl pa3MHOXKEHHSI TPOKAPUOTHBIX M 3YKAPHUOTHBIX MUKPOOPIaHU3MOB.

9 3akoHOMEpHOCTH pocTa MOMYJISALUMM MUKpoopranu3MmoB. Kpusas pocra. [IpyunHbl tumMuTanyuu
pocra u ormupanus. [lepuonuueckue KyabTypsl U T'OMOIE€HHO-HENPEPBIBHOE KYIBTUBUPOBAHHUE.

10 YucTble M HAKONUTENBHBIE KyJIbTYpbl MHUKPOOPIaHM3MOB. lIpMHIMI 37E€KTUBHOCTH KYJIBTYpBHI.

11 MeTtonbl TPUTOTOBJIEHUS U CTEPUIIM3ALMU MUTATENbHBIX cpell. OCHOBHBIE THUIIBI CPE/I,
WCITOJIB3YEMBIX JIJIsl KyJbTUBUPOBAHUS aBTOTPOGOB U TeTepoTpodOB.

12 KynbTuBHpOBaHWE adpPOOHBIX, aHAYPOOHBIX U (DOTOCHHTEZUPYIOITUX MUKPOOPTAaHU3MOB.

13 KOHCTpYKTUBHBIE U SHEPTETUUECKHE MTPOLIECCH] Y IPOKAPHOTOB.

14 CniocoOsI momyyeHuss MUKpooprann3Mamu 3Hepruu. Poas AT® u cmocoOsl ee 00pa3oBaHws.
15 Bpoxenue. O01as XxapakKTepuCcTUKA.

16 TomodepMeHTaTUBHOE MOJIOYHOKUCIIOE OpOsKEHUE: XUMU3M, BO3OYIUTEINH, YCIOBHSI IPOTEKAHNUS,
HapO/I0X035IICTBEHHOE 3HAYECHHUE.

17 TerepohepMeHTaTUBHOE MOJIOYHOKUCIIOE OpOXKEeHUE: XUMU3M, BO3OYIUTEINH, YCIOBHSI MPOTEKAHNUS,
HapO/I0X03siiCTBeHHOE 3HaueHue. [[ponrnonoBokucioe OpoxeHue.

18 CnmproBoe OpokeHHEe: XUMHU3M, BO3OYIUTENH, YCIOBHSI MPOTEKAHUS, HAPOIOXO3HCTBEHHOE
3Ha4YEHUE.

19 MacnsHokucaoe OpoXkeHre: XUMU3M, BO3OYIUTENH, YCIOBHS MPOTEKAHUS, HAPOIOXO3IHCTBEHHOE
3HaueHue. A1ieToOyTUII0BOE OpOKEeHNE.

20 bakrepuanpubiii hoTtocuHTe3. POTOTpOPHBIE MUKPOOPTaHU3Mbl. OKCUTEHHBIN M aHOKCUTEHHBII
dotocunte3. Criocoosr oOpazoanuss ATD ¢oroaBToTpodhamu.

21 XemocunTe3 y npokapuot. O01iee nonsTue. TUITBI XeMOCHHTEe3a. XeMOJIUTOTPOGHBIE 1
XeMOOPTaHOTPO(HBIE OaKTEPHUH.

22 JIsIxaTelbHbIC IPOIIECCh Y TPOKapruoToB. L{uki TpukapOoHOBBIX KUCIOT. HemomHoe okucienue.
23 JIpixarenbHbIe IPOILECCH Y MPOKAPHOTOB. J[pixarenbHas nenb. AHa poOHOE JbIXaHUE.
24 AccuMuISALUS YIIEPOJICOACPKAIINX COSAMHEHH reTepoTrpodamMu M aBTOTpodammu.

25 Ponb MEUKpOOPraHU3MOB B KPyTOBOPOTE a30Ta: a30T(HUKCAIMS, HUTPUPUKAIHS, JTSHUTPUDUKAIIHS,
aMMOHHU(UKaMA. XapaKTepUCTUKa MHUKPOOPTaHU3MOB, BBI3BIBAIOIIUX ATH MPOIIECCHI.

26 Iyt acCUMWJIALIMM MUKPOOPTaHU3MaMHU OPTaHUYECKUX M MHUHEPAIbHBIX COSAMHEHHH a30Ta.
CBobonHas a30TouKCcaMs: XUMU3M, IPEICTABUTEH, YCI0BUA d3PPEKTUBHOCTH MpOIecca.
XapaKkTepucTHUKa OAHOTO U3 NPEACTABUTEIICH.

27 Ilytn acCUMWJIAIIMM MUKPOOpPraHM3MaMU OPraHUYECKUX M MUHEPAJbHBIX COCAUHEHHUI a30Ta.
CumbnoTnyeckas a30To(UKCAIU: XUMU3M, TIPEACTABUTENH, YCIOBHS 3PGEKTUBHOCTH TpoIiecca.

28 Ilytn acCUMWJIAIIMM MHUKPOOpPraHM3MaMU OPraHUYECKUX M MUHEPaJbHBIX COCAUHEHHUI a30Ta.
Hurpuduxamus. XuMu3m, mpeacTaBUTEIH.

29 AMMoHudukanus. XuMu3M, IpeICTaBUTEIN.

30 Jenutpudukarus. XuMu3M, MpeICTaBUTEIH.

31 OcHoBHBbIE TyTH OMOCHUHTE3a aMUHOKHCIIOT Y aBTOTPO(HBIX U FeTepOTPO(PHBIX MUKPOOPTaHU3MOB.

32 BnusHue GpU3NYECKUX U XUMHUECKUX (DAKTOPOB HA MUKPOOPTraHU3MBI. MICIoIp30BaHUE 3TOTO
BJIMSIHYSL B IPOMBIIIJIEHHOCTH U IIPAKTUYECKON JESATEIBHOCTH YEI0BEKA.

33 [eiictBue Gpusnueckux (pakTopoB HA MUKPOOPTaHU3MBI.

34 JleiicTBUE XMMUYECKHX (DAKTOPOB HA MUKPOOPraHU3Mbl. OTHOIIIEHHE MUKPOOPTaHHU3MOB K
KHCIOpoay. A3poOsl, (paKyaIsTaTUBHBIC U OOJUTATHBIE aHAAPOOBI, MUKPOAIPO(HIIbHBIC 1
MHUKPOA3POTOJIEPAHTHBIE (DOPMBI.

35 MeiictBue Ononoruueckux (pakropoB Ha MUKpOOpraHu3Mbl. DOpMBI CUMOMOTHUYECKUX U
AQHTAarOHUCTUYECKUX B3aUMOOTHOILLIEHUN MEXIYy MUKPOOPraHu3MaMu. THUIIBI B3aMMOJAEHCTBUN
MHUKpPOOPIraHU3MOB C PACTEHUSMH, )KUBOTHBIMU U YEJIOBEKOM.



36 Ilapa3utusM U naToreHHble MUKpOOpraHu3Mbl. GakTopbl, 00yCIOBIMBAOIINE TATOTEHHOCTh U
BUPYJICHTHOCTb. ENMHULIBI U3MEPEHUs] BUPYJIECHTHOCTH. YCIOBHO AaTOI€HHBIE MUKPOOPTaHU3MBI.

37 Muxkpoduopa mouB. OCHOBHBIE TPYIIIEI MOYBEHHBIX MUKPOOPTAaHU3MOB. POJIb MUKPOOPTaHU3MOB B
OYBOOOPA30BaTEIbHBIX MPOIECCAX U TUIONOPOANH MOYB. YYaCTHE MUKPOOPTaHU3MOB ITOYBHI B
Ouonerpasaum 3arpsi3HeHUH.

38 Mukpoduiopa Boabl. 3HAUCHHE MUKPOOPTAHU3MOB B IEPBUYHOM MPOTYKIIMHA BOAOEMA U
MUHEpATU3alii OPraHMYeCKUX BellecTB. bronoruueckie MeTo bl OUUCTKU CTOUYHBIX BO/I.

39 Muxkpodiopa Bo3ayxa.
40 Mertonpl GAKTEPUOIOTUYECKOTO U CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHAIHM3a MUKPO(IOPHI TIOYBBI,

BOJIbI, BO3AYXa.

41 Crepunuzanus.

42 Bacillussubtilis: xapakrepucTrka, 0COOCHHOCTH OHTOTEHE3a, MMOTYyUYEHNE AICKTUBHOMN KYJIBTYPHI.

43 IlonHast XapakTepUCTHKa MUKPOOpPraHU3Ma.

44 Bo30OyauTenu onacHbIX 3a001eBaHUH.

45 DOpomonus npokapuotroB. COBpeMeHHask CUCTEMATUKA IIPOKAPHOTOB.

o ['pamy.

TunoBble 3axanus Ajs s3xk3amena (OIIK-1)
1. [IpuroToBsTEe PUKCHPOBAHHBIN MpEMNapar onpeaeIeHHOro MuKkpoopranusma. [Iposenure okpammBanme

2. IlpuroroBwTe npemnapat Bacillus subtilis, mpoBenuTe okpammBaHue 3HI0CTIOP.

3. IIponeMOHCTpUPYHTE IKCIIEPUMEHT MOCTAHOBKHU AJIEKTUBHOM KYJBTYPBI ONPEACIEHHOTO

MHUKpPOOPTaHU3Ma.

4. Onpenenurte MpeIoKeHHBII MUKPOOPTaHU3M, UCTIONB3YsI OMOXUMHUYECKUE METO/IbI TUATHOCTUKH.

5. Onpenennute KOJIMYECTBO MUKPOOPTAaHU3MOB B 1 MJT BOIOIIPOBOHOM BOJBI (OTIHIIIMTE METOAUKY
MIPOBEICHHMS SKCTIEPUMEHTA).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3auer

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

«3a4TCHO»
(50 - 100 6anoB)

OIIK-1

3HaeT TEOPETUYECKUE OCHOBHI MHUKPOOHMOJOTMH W HUCIOIB3yeT HUX
JUIS  W3y4YeHUsT OSKU3HM M CBOWCTB JKUBBIX OOBEKTOB, WX
uAeHTU(QHUKAIIMK W KyJIbTHBUPOBaHUSA. B coBeplIeHCTBE yMmeer
MIPUMEHSATD METOJIBI HaOIIONEeHNUS, KJIacCU(pUKAIIH,
KyJBTUBHPOBAHHSI, BOCIIPOU3BOJICTBA MUKPOOHOIOTUYECKUX
O0OBEKTOB B MPHUPOTHBIX M JTAOOPATOPHBIX YCIOBHSIX U HCIOIB3YET
MONTyYeHHBIC 3HAHWS IS aHAllM3a B3aUMOJCHCTBHI OPraHu3MOB
Pa3IMYHBIX BUIIOB APYT C APYTOM U O cpenoi oouranus. [lonnmaer
poib OMOJOrMYECKOro pa3HooOpasusi Kak BeAyllero Qaxropa
YCTOMYHMBOCTH )KMBBIX CHCTEM U OUOC(hEpHI B 1IEIOM.

«HE 3a4TCHO»
(0 - 49 GannoB)

OIIK-1

HNmeer cnalplii  ypoBeHb  3HAHUH  TEOPETUUYECKHX  OCHOB
MuKpoOHnonornu. He MokeT NpuUBECTH NpUMEpPHl U3 pPeaTbHOMN
NPAaKTUKA MUKPOOMOJIOTUYECKUX HccienoBaHnii. HeyBepeHHO W
JIOTUYECKU HEINOCIIEI0BAaTEIbHO U3JIaraeT MaTepHall.

DK3aMeH

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKa3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)
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OIIK-1 3HaeT TEOPEeTHYECKHUE OCHOBBI MHUKPOOMOJOTHMHM M HCIOIBb3YeT HX
IS W3YYEHHsS. OJKM3HHM W CBOMCTB JKHBBIX OOBEKTOB, HX
uIeHTH(UKAIIMM W KYJIbTUBUPOBaHMS. B coBepuIeHCTBE yMeeT

MIPUMEHSATD METOJIBI HaOIIONeHNS, KJIacCU(pUKAIIH,
«OTIIHYHO» KyJIbTHBUPOBAHHUS, BOCITPOHM3BOJICTBA MHKPOOHOJIIOTUYECKUX
(85 - 100 6amnoB) 00BEKTOB B MPUPOAHBIX M Ja0OPATOPHBIX YCIOBHAX M HCIOJb3YET

MOJYYCHHBIC 3HAHUS JUIsl aHalM3a B3aUMOJCHCTBUN OpPraHU3MOB
Pa3NUYHBIX BUJOB APYT C APYTOM U €O cpenoil ooutanus. [lonnmaer
poib OMOJOrMYECKOro pa3HooOpasusi Kak BeAyllero ¢axrtopa
YCTOWYMBOCTH KHUBBIX CUCTEM U OHOC(EphI B LIETIOM.

OIIK-1 3HaeT TEOPETHYECKHUE OCHOBBI MHUKPOOMOJOTHMHM U HCIOIBb3YeT MX
IS M3YYEHHST OJKM3HH W CBOMCTB JKHBBIX OOBEKTOB, HX
uaeHTHQUKAMM ¥ KylbTuBUpoBaHuWs.  [loHmMmaeT  poib
OMOJIOTMYECKOro  pa3HoOoOpasWst  Kak  Beaymero  Qakropa
YCTOWYMBOCTH KHUBBIX CUCTEM U OHOC(EphI B LIETIOM.

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-1 3HaeT TEOPEeTHYECKHUE OCHOBBI MHMKPOOMOJOTHMHM M HCIOIBb3YeT HX
IS M3YYEHHS. OJKM3HH W CBOMCTB JKHMBBIX OOBEKTOB, HX
UICHTH(UKAINY U KYITbTHBUPOBAHUSL.

«YIOBJIETBOPUTEIHHOY
(50 - 69 6amnoB)

OIlIK-1 Nmeer cnalOblii  ypoBeHb  3HAHWW  TEOPETUYCCKUX  OCHOB
«HEYIOBICTBOPHTEIILHO MukpoOuonorud. He MoxeT mnpuBecTH NpUMEpPhl M3 pPeabHOM
(menee 50 6amoB) MPaKTUKH MHKPOOMOJIOTHYECKUX HcclieqoBanuii. HeyBepenno wu

JIOTMYCCKHU HETIOCJICA0BATCIIbHO U3J1aracTt Mmarcpuall.

5. MeTonnueckue ykazaHusi AJisi 00y4a0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBHOM PabOThI 00YUYaIOIIUXCSI:

[Tpuctynas K M3Y4YEHUIO AMCLUMIUIMHBI, B TEPBYIO oO4epenb OOy4aroUMMCS HEOOXOIUMO O3HAKOMMTHCS
comepx)aHueM paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSTENbHOM paboThl BaXKHOE 3HaYEHHE UMEIOT pa3zeisl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U nHGOpMAIIMOHHOE 00ecrieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrnieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHBIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

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

B pasgene «YdeOHO-meTomumueckoe U HH(POpMaLMOHHOE oOecleueHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX U HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JAONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccruoHabHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

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

- TIPH MIOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

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

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

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

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

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

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

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

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

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

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

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

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

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

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

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

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

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



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

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. HerpycoB A. U., KotoBa U. b. Mukpobuonorusi: Teopust 1 npaktuka B 2 4. Yacte 1 : YueOHUK s
By30B. - Mocksa: FOpaiit, 2020. - 315 c. - Tekct : snekrponssiii / IBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/450147

2. HerpycoB A. U., Korora U. b. MukpoOuonorus: Teopust u npaktuka B 2 4. Yacts 2 : Y4ueOHHK myst
By30B. - Mockgsa: FOpaiit, 2020. - 332 c. - Tekcr : anekrponnsii // DbC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451769

6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. T'yces M.B., MuneeBa JI.A. Mukpobuonorus : Yueb. s CTyd. BY30B. - 5-¢ W3.,CcTepeoTHm.. - M.:
Axanemus, 2004. - 462 c.

2. Bopo6reB A.A. MenuuuHcKass MUKPOOHOJIOTHSI, BUPYCOJIOTHSI 1 UMMYHOJIOTHS : Y9€OHUK JJISI CTY/ICHTOB
Me€l. By30B. - 2-€ U3/., ucrp. u gom.. - M.: MUA, 2012. - 704 c.

6.3 VHbpIe NICTOUHMKMU:

1. MukpoOuonor.py - http://micro-biolog.ru

2. The American Society for Microbiolog - http://asm.org

3. Pycckuit MmequnmHCcKuit cepsep - http://www.rusmedserv.com

4. Knaccuueckas 1 MOJIEKyisipHasi Ouonorus - http://molbiol.ru/

5. Menynugep - http://meduniver.com

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

7. MaTepuajibHO-TeXHHYecKoe o0ecrnevyeHne TUCHMILIUHBI, MPOrpaMMHoe odecrnedeHmne,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHHM JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTAlMM, TEKYLIETr0 KOHTPOJII M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUH JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Microsoft Office [Ipodeccuonansusiii moc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Onepanuonnas cucrema Microsoft Windows 10
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Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year

Educational Renewal Licence

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru

3. Hayunas snexkrponHas 6ubnmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
4. Hayunast snextponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Hayunas osnektpoHHas OuOnmuoTrexka Poccuiickoil — akageMuM — €CTECTBO3HAHMSI.

https://www.monographies.ru

6. [Ipe3unentckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru

7. Poccuiickas rocynapcTBeHHas onbnuoreka: odumnuanpabiid caidt. — URL: https://www.rsl.ru
8. Poccwuiickas HanmoHanpHast Oubnnoreka: opuuuanbhbiid caifT. — URL: http://nlr.ru

9. VHuBepcurerckas  OuOnMoTeka  OHJANH:  3JEKTPOHHO-OMONMOTEYHAss  CUCTEMA.

https://biblioclub.ru
10. OBC «YuuBepcuterckas oubnmmoreka onnaita» . — URL: http://www.biblioclub.ru
11. Dnexrponnas oudanorexka PODU. — URL: https://www.rfbr.ru/rffi/ru/library

URL:

URL:

12. KOpaiit: oOpa3oBarenbHas miaTdopMma, JIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa

https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, UCHOIb3yEeMbIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



