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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH wuCmonb30BaTh W MPUMEHATH (yHIAMEHTAIbHBIE OHOJOTHUYECKUE TMPEICTABICHUS M
COBPEMEHHBIE METOJIOJIOTUYECKUE MOIXObI ISl MOCTAHOBKU U PELIEHUS HOBBIX HECTAaHAAPTHHIX 3ajady B
chepe mpodeccnoHaNbHOM NEATeTLHOCTH

OIIK-2 CrocoOeH TBOPYECKH HCIOIBb30BaTh B  NPOPECCHOHAIBHOW  JESATEIBHOCTH  3HAHMA
(dyHIAaMEHTANBHBIX W TPHUKIATHBIX Pa3[eioB AUCIHUIUIAH (MOAYJEH), OMpeAeNsonuX HampaBIeHHOCTh
MPOrPaMMBI MarUCTPATYPBI

OIIK-7 Cnocoben B cdepe cBoell mpodeccHoHaNbHOW EATETLHOCTH CaMOCTOSITEIBHO OMPEEsITh
CTpaTeTui0 U MpoOSeMaTUKy HCCIENOBAaHUN, NPUHUMATh pEIIeHHs, B TOM YHCIE HWHHOBAI[MOHHBIE,
BBIOMpaTh W MOAM(PUIMPOBATH METOMABI, OTBEYaTh 3a Kaue€CTBO pabOT M BHEAPEHUE HX pPe3yJbTaToB,
o0ecrnednBaTh Mepbl MPOU3BOJCTBEHHON O€30MaCHOCTH MPH PEUICHUH KOHKPETHOH 3a1a4u

OIIK-8 CmocobeH HCMmoab30BaTh COBPEMEHHYIO MCCIICIOBATENIbCKYIO aImmapaTypy W BBIYHCIUTEIBHYIO
TEXHUKY JJIs PellieHUs] MTHHOBALIMOHHBIX 3a/1a4 B MPpo(eccCHOHaNbHON AEITeIbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JTUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepe: 01 ObpazoBanue u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW IMPUPOIHI,
HAy4YHbBIX MCCJIEOBAaHUI C HCIIOJIb30BaHUEM OHMOJIOTMYECKHX CHUCTEM B XO3SHUCTBEHHBIX M METUIIMHCKUX
LeJsIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromMXCsl TOJKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue

(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 Crocoben AHanm3upyet TEeHIICHITNN pa3BUTHA Hay4YHBIX
UCIIOJIB30BaTh U IPUMEHATh |HUCCIENOBaHUM M MpPaKTHUYECKUX pa3paboTok B cdepe
(byHnaMeHTaIbHbIE COBpPEMEHHOH MHUKPOOHOJIOTHH. dopmynupyer
Ouosoruueckue WHHOBAIMOHHbIE HPEAIOKEHUS Ui peLeHus
IIPEACTaBIECHUS U HECTaHJapTHHIX 3a1a4
COBpPEMEHHbBIE
METOI0JIOTMYECKHUE

MOJIXOJTBI JIJIsl TIOCTAHOBKHU U
peleHus HOBBIX
HECTaHJAPTHBIX 33124 B
chepe poeccnonanbHON
JeSITETBHOCTH

OIIK-2 Cnocoben
TBOPYECKHU UCIIOIB30BATh B
podheccHoHaIbHOM
JEATENHHOCTH 3HAHUS
(yHIAMCHTAJIBHBIX U
MPUKIIAIHBIX Pa3ICIIOB
TUCITUTUINH (MOIyJieit),
OMNPEASTISIONINX
HaIPaBJICHHOCTh
MIPOrpaMMbl MarkCTpaTyphbl

TBopYecKkH HCIONB3YET CIEIHANbHBIE TEOPETHUECKUE U
MpakTUYeCKHe 3HAaHUS B 00JacTH  COBPEMEHHOU
MHKPOOHOJIOTHN 1711 (POPMHUPOBAHUS HOBBIX PEIICHHUMA
MyTEM MHTETPAIUH PA3IMIHBIX METOAMYCCKHUX TTOIX0/I0B




OIIK-7 CnocobeH B cdepe
CBOCH MpodhecCHoHATBLHOM
JEATEIBHOCTH
CaMOCTOSITEIIBHO
OMPENICINISATh CTPATETUIO U
npobieMaTuky
UCCJICIOBAHUI, IPHHUMATh
pCELICHUs, B TOM YHCIIe
MHHOBAI[OHHBIC, BEIOMPATh
1 MOIH(UITMPOBATH
METOJIbI, OTBEYATh 32
Ka4ecTBO padoT U
BHEJPEHHE HX PE3YJIBTaTOB,
o0ecreunBaTh MEPHI
MPOU3BOJICTBEHHOU
0e30macHOCTH IPU
peUICHUH KOHKPETHOM

BrisBiser mepcriekTUBHBIE TPoOIeMbl U (popMmymupyer
MIPUHITATIBI peuieHus AKTyaJTbHBIX
Hay4YHO-HMCCIEA0BATEIBCKUX 3a1a4 B oOmactu
MukpoOuonoruu. Pa3pabareiBaeT METONUKH PEUICHUS U
KOOPJIMHUPYET WX BHIMOJHCHUE C Y4YETOM TpeOOBaHUI
TEXHHUKH 0€30TaCHOCTH

anmaparypy u
BBIUUCITUTCIBHYIO TEXHUKY
JUTSL PEIICHUS
WHHOBAIIMOHHBIX 3a/1a4 B
npoecCroHATLHOM
JCSITEITBHOCTH

3aJa4u
OIIK-8 Cnocoben Hcnone3yeTr coBpeMEHHYIO anmapaTrypy Ul TOJNEBBIX U
HCTIOJIb30BATh n1a00paTOpHBIX HMCCIENOBaHUI B 00NAacCTH COBPEMEHHOW
COBPEMEHHYIO MHUKPOOHONIOTHH

HCCIIEIOBATENBCKYIO

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:

Hucuunnuna «TeopeTndeckue W NPUKIAAHBIE ACHEKThl COBPEMEHHOW MHMKPOOHMOIOTHMI» OTHOCHUTCA K
o0si3arenbHOM yacTu yueOHoro miana OIl mo manpasnenuto noaroroku 06.04.01 - buonorusi.

JuctunmHa «TeopeTHyeckne M MPUKIIAIHBIE aCleKThl COBPEMEHHOM MHUKpPOOHMOJOTHM» H3ydaeTcs B 1

cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM IHUCIUILIUHEL 6 3.¢.

Oumnas: 6 3.¢.

OuHo-3a04Hasd: 6 3.c.

. Ounas OuyHo-3a04yHast
Bun yueGHOM paboThI

(Bcero yacoB) | (Bcero 4yacon)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216 216
KonTaktHas pabora 48 32
Jlexuuu (Jlexummn) 16 16
[Tpaktuueckue (IIpakr. pab.) 32 16
CamocrositenbHas pabota (CP) 130 146
DK3aMeH 36 36

KypcoBas pabora 2 2

3.2.Cozepkanue Kypea:

Ha3zsanue

Bun yuebnoli paboThI, yac.

DOpMBI TEKYIIETO

E




TEMBI paszena/TeMsl Jexuun | Ipakr. CP KOHTpOJIS
pao.
O |0-3] O [O3] O [O-3
1 cemectp

1 Muxkpobuonorus. Omnpoc;
Hcropus, paznensl, Brimonnenue
METOBI. - - 4 2 120 |24 MPAKTUYECKON

paboTsr;
TectupoBanue

2 Mopdosnorus u Brinonnenue
(byHKUIMOHATBHAS IIPAKTHYECKOM
CTpYyKTypa 4 14 |6 |2 |22|24 paboTbl
OakTepuaIbHON
KIICTKH.

3 [Iutanue u pocr Brimosnnenue
MHKPOOPraHH3MOB. | i 2 | 4 |29 |04 MIPAKTUYECKOM

paboTsr;
TectupoBanue

4 OHepreTuuecKue u Omnpoc;
OMOCHHTETHYECKHE | - - 8 | 4 |22 |24 KontponpHas
MIPOLIECCHI. pabora

5 Pa3noo6pasue n Ompoc;
CHUCTEeMaTHKa 6 6 - - 12224 TecTtupoBaHue
MHUKPOOPI'aHU3MOB.

6 JleiicTBue (pakTopos Omnpoc;
BHEIIHEN cpeibl Ha KonTponphas
MHUKpPOOPTaHU3MBI. 6 | 6 | 6 |4 |22]26 pabora
Dkonorust
MUKpPOOPTaHHU3MOB.

Tema 1. MukpoOuosnorusi. Uctopusi, pasneinli, Metoabl. (OIIK-1)
IIpakTH4Yeckoe 3aHATHE.
[TpakTrueckoe 3ansTue. Mukpoouonorus. Mictopusi, pa3aenbl, METOIBI.

[Ipenmer u 3amaud  MUKpPOOHOJIOTHH, €€ MECTO U pOjidb B COBPEMEHHOH Ouonoruu. 3HauyeHHE
MHUKPOOHMOJIOTUM B HApOIHOM XO3SHCTBE M METUIIMHE. JTambl pa3BUTHI MHKpoOuonoruu. OCHOBHBIC
HalpaBJICHUs] Pa3BUTHA COBPEMEHHOW MHKpOOWOJOrMM; OO0Ias MHMKpOOMOJOTHs, MEIUIIMHCKAS,
IIPOMBILIVIEHHAsA, CEJIbCKOXO3MCTBEHHAsA, MOuYBeHHas M Ap. Kparkas xapakrtepuctuka ux 3azaad. Hosble
HaIpaBJIEHUS] B MUKPOOUOJIOTUU U TIEPCTIEKTUBBI Pa3BUTH.

[IpokapuoTbl — OCHOBHOW OOBEKT M3Yy4YEHHUS COBPEMEHHOM MHKpPOOHONOTHU. XapaKTepHCTUKA
MIPOKapUOTHBIX OPraHU3MOB. /[Be BETBU MPOKApUOT: apXen U 3yOaKTepuH.

MI/IKpOCKOHI/I‘-IeCKI/Ie MCTOABI UCCIICAOBAHUA MUKPOOPTraHU3MOB.

CBeToBOM MHUKPOCKON M €ro pPa3HOBUAHOCTU: TEMHOIOJbHAs, (Pa30BOKOHTpACTHAsl W JIIOMUHECLIEHTHAs
Mukpockomnus. [IpenmapaTsl Ki1eToK MHKpoopranu3moB. IIpocteie u audQepeHIupoBaHHBIE METObI
OKpPACKH KJIETOK.

[TpakTuueckoe 3ansTue. OpraHu3anus MUKPOOMOJOTHYECKOH J1aboparopun W TpaBuiia pabOThI B HEM.
Crepuwinzanus. [lutarenbHbie cpesbl.

[1nan npoBeneHMs 3aHATHUS.

1. Crepunnzanus.

2. ITutarenbHbIC CPEBI.

3. KynbTuBHUpOBaHNE MUKPOOPTaHU3MOB.
4. JlabopartopHas pabota



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
1 Kakue MeToapl cTepuIn3alliy Bbl 3HAETE?
2 Kakue ObIBalOT KyJIbTYPbl MUKPOOPTaHH3MOB?
3 Kaxkue ObIBatOT mUTATEIIBHBIC CPEIBI?
4 Kak npoBOAMTCS KYITHTUBHPOBAHUE a3POOHBIX MUKPOOPTaHU3MOB?
5 Kax mpoBoauTCst KyJIbTUBUPOBAHUE aHAPOOHBIX MUKPOOPTAaHU3MOB?

Tema 2. Mopdosiorust 1 pyHKIIMOHAJIbHAS CTPYKTYpa 0akTepuaabHoil kiaeTku. (OIIK-2)
Jlekumus.
Mopdonorus mukpooprann3moB. CTpOCHHE U XUMUYECKHI COCTaB MPOKAPUOTHOM KIICTKH.

Pasmepsl  MukpoopraHu3moB. OJHOKJIETOYHbIE M MHOTOKJIETOuHbIe (hopMbl. OCHOBHBIE (HOPMBI
OIHOKJIETOYHBIX OakTepuil. XapakTepHble oO0beanHEeHHs KieTok. Mopdonoruueckas nudpdepeHupoBKa
MHUKPOOPT'aHU3MOB.

I_II/ITOHJ'IaBMa " KJICTOYHBIC BKIIIOUYCHUA HpOK&pHOTHOﬁ KIJICTKU.

[Toxosiuecst popMbl MUKPOOPTaHU3MOB. DHIoCTIOphl. VX cTpoeHue, (U3NOI0rHuecKoe IpeaHa3HaueHue.
Otansl GOPMUPOBAHUS SHAOCHIOPHI.

OCOOEHHOCTH CTPOEHHs KJIETOK MPOKAPUOTOB B CPAaBHEHHM C dyKapuoTaMH. [I0BEpXHOCTHBIE CTPYKTYPHI
npokapuoroB. CocTaB U CTPOEHME KIETOYHBIX CTEHOK y MpoKapuoT. KieTrouHble CTEHKHU
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
YHUCJIO, COCTAB U pacroioxeHue y 0akrepuid. OceBasi HUTh CIIUPOXET. AKCHAIbHBIC (UOPWILIBI. MeXaHu3M
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.

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Permkamus JIHK.
['eHeTnueckuii KO U CHHTE3 Oeika. BHEXpOMOCOMHEBIE 2IEMEHTHI HACIEICTBEHHOCTH IPOKAPHUOTOB.

['eHeTHKa MUKPOOPraHU3MOB

OO6nacTy MPaKkTUYECKOTO HCIOIb30BAaHUS MYTAaHTOB MHUKPOOPTIaHM3MOB. PekoMOHMHAIUS y NPOKAPHOTOB:

TpaHchopMarys, TpPaHCAYKIUS, KOHBIOT ALK

Posib TpaHCTEeHHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKU U IPOU3BOACTBAX B TEHHON MHXKCHEPUH.
IIpakTnyeckoe 3ansATHE.

IIpakTueckoe 3aHsATHE. MUKpPOCKOIIMYECKHE METOABI MCCIEAOBAaHUS MHUKpOOpraHuzMoB. Hekotopbie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTeHKU. BHYTpUIIMTOIIIa3MAaTUUE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI UCCIIEIOBAHNS MUKPOOHOM KIIETKH.

5. JlTabopatopHas pabora.

[Tpaktudeckoe 3ausTHE. MOpdonIoruyeckue U KyjiabTypalbHble MPU3HAKK OaKTepUi U MHUKPOMUIIETOB. (4
yaca)

[Tnan npoBeneHUS 3aHATHS.

1. Mopdomorust MUKpOOPTaHU3MOB

2. Poct MUKPOOPraHU3MOB Ha IJIOTHBIX MUTATEIbHBIX CPEIax.
3. MUKpPOCKOTTUYECKHE TPHOBL.

4. JTaboparopHast pabora.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.
. Kakue Tunel MUKpOCKOTIOB UCTIOIB3YIOT B MUKPOOHOJIOTMYECKUX UCCIIEIOBAHUAX ?
. 3 xakux yacTeil COCTOUT MUKPOCKON M KaKOBO UX Ha3HaYeHue?
. Kak npoBoauTcs HacTpoiika ocenienus no Kemnepy?
. Jl71s 4ero ucnosp3yeTcss IMMEPCUOHHAs MUKPOCKOIIUS ?
. Kakas nmocyna ucnomnb3yercs /Ui BbIpalluBaHUSI MUKPOOPTaHU3MOB?
. Kakue cBoiicTBa MUKpOOPraHM3MOB UCCIIEIYIOTCS Ha IPY)KU3HEHHBIX U TOCTOSIHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBieHHas Karish»?

0 I N W bW

. Kakumu metogamu mpoBoauTCS PUKCALNS MUKPOOPTaHU3MOB Ha MPEIMETHOM CTeKiIe?

9. Kakue kpacuTenu UCIoNb3yIOT JJIs1 OKPACKW MUKPOOPTraHUu3MOB? J{J1 KakuX LeJIel UCTIOJIb3YIOT
CJIO’KHBIE METOJIbI OKPacKu?

10. B yeM cymHOCTh MeTO/Ia OKpaIuBanus 6akrepuit mo I'pamy? [IpuroroBeTe mpemapaThl, OKPachTe HX.
11. Kakue ¢axTopbl OKa3bIBalOT BIMSHUE HA pPe3ysbTaT OKpaluBanus o ['pamy?

12. Kakue cymecTByroT MOIU(PUKAIIMA METO/Ia OKpaIIuBaHus 1Mo ['pamy?

13. B yem oTiIMuus rPaMIOIOKUTENBHBIX M IPaMOTPHLIATENIbHBIX OaKTepuii?

14. Kakoii KOMITOHEHT KJIETOYHOM CTCHKH SIBJIACTCS 00s3aTEIBHBIM JIJISl TPAMITOIOKHUTEIBHBIX U
TPaMOTPHUIIATEIBHBIX OAKTEPHiA?

16. Yto 3HauuT «rpaMBapualOeIbHBIN?
17. IlpoBeaute oKpacKy criop 6akTepuil.

Tema 3. Ilutanue u poct muxkpoopranusmos. (OIIK-7)
IIpakTnyeckoe 3aHsATHE.
IIpakTnueckoe 3ansatue. [Iutanue u pocT MUKPOOPraHU3MOB.
Crioco0sI cymiecTBOBaHUS MUKPOOPTHAN3MOB. ABTOTpodust u rereporpodus. dotorpodus u xemorpodus.

[Iporotpodsr u aykcorpodsl. duddy3us u akTuBHBIA TpadHcnopT. [loTpeOHOCTP MHKPOOPTaHU3MOB
pa3IMYHbIX IEMEHTaX U (paKkTopax pocra.

Opranuyeckue U HEOPraHMYECKHUE COCAMHEHUS YINEepOaa, HCIOIb3yeMble MUKPOOPTaHU3MaMH, UX POJIb B
MeTabonu3Me. Y4dacTie MUKPOOPIaHU3MOB B KPYTOBOPOTE YITIEPOAA.

Opranuyeckue M MUHEpAIbHbIE COCTUHEHHs a30Ta, HCIOJIb3yeMble MHUKPOOPraHW3MaMH, UX pOJIb B
MeTaboIu3Me KIETOK. YUacTHe MUKPOOPTaHU3MOB B KPYTOBOPOTE a30Ta.

CrocoOHOCTh MUKPOOPTaHU3MOB HCIIONB30BaTh Pa3IMuHbIe COSAMHEHU cephbl U (pocopa.

ITorpeGHOCTE B )kene3e, MarHuy, KajabliUK; KU1, HAaTPUU, MapraHiie, MOIHOIeHe U APYTUX 31eMeHTax. Mx
poJib B MeTabonmmu3Mme.

ITorpeOHOCTH MHKPOOPraHU3MOB B TOTOBBIX AMMHOKHCIIOTaX, BUTAMHHAX M Jpyrux (axropax pocra.
[TpakTnyeckoe npuMeHeHHe ayKCOTPO(GHBIX MUKPOOPTaHU3MOB.

Crnioco6b! pa3MHOXKEHUS POKAPHUOTHBIX U 3YKapUOTHBIX MUKPOOPTaHU3MOB.

3aKOHOMEPHOCTH POCTA MOMYJISAILIMA MUKPOOPTaHU3MOB.

Brinenenue u kynstuBupoBaHue. HakonurenbHble KYJIbTypbl M IPUHIMI IEKTUBHOCTU. YUCTBIE KYJIBTYpPbI
MHUKPOOPIraHu3MOB. MeTo/Ibl IOTy4YEHUS U 3HaUEHHE.

OCHOBHBIE TUIIBI CPEJ, UCIIOIb3YEMBIX AJISl KyJIbTUBUPOBAHUSA MUKPOOPTaHU3MOB. MeTOAbI IPUTOTOBIICHUS
U CTEPUIIN3ALMH IUTATEIBHBIX CPENl.

KyneruBrpoBaHue a’poOHBIX, aHAPOOHBIX U (POTOCUHTE3UPYIOLMX MHUKpoopraHu3MoB. IToBepxHocTHOE,
[yOMHHOE U UMMMEPCUOHHOE KYJIbTHBUPOBAaHHE MUKPOOPTIaHU3MOB.

[TyTn nomydenus SHEpruu, OCHOBaHHBIE Ha CyOcTpaTHOM (hocoprIMpOBaHNH.

KoHcTpykTHBHBIE (OMOCHHTETUYECKUE) U SHEPIeTUUYECKHE MPOLECCHl Y MPOKapruoToB. X B3aUMOCBS3HU Yy
pasHBIX MHUKPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MaMH
SHEpPIruu. DHJOTCHHBIE U K30T€HHBIE OKHUCIsieMble cyocTparsl. OpraHnueckue U HeOpraHMYecKue JOHOPHI
M aKIeNnTopsl  3JeKTPOHOB.  OCOOCHHOCTH  DIEKTPOHHOTPAHCIOPTHBIX  CHUCTEM  Pa3IHUHBIX
MUKpoopranuzMoB. Dopmbl 3HEpruu, HCIoab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocobObl ee
obpaszoBanus (cyoctparHoe (ochopuIrpoBaHue, OKUCIUTENbHOE (OCHOpPUIMPOBAHUE TPU JBIXAHUH,
¢dorodochopunupoBanue).



Bbpoxenune. OOmias xapakrepuctika npouecca. OnpezneneHue MOHATHS «Opoxenuey. [lytu cOpakuBaHHs
yriieBoJioB (rexcozonudocdarusiii 1 MOHOGOChaTHBIE TyTH). TUITBI OpOXKEHHUS.
[TyTu nmomydeHus: SHEpPruy, OCHOBaHHbIE HA POTO(HOCHOPHUINPOBAHHH.

®dotoTpodHbIe MUKpOOpraHu3Mbl. Vcmnonb3oBaHue sHEpruu cBera (HOTOTPOGHBIMH MHKPOOPTaHHU3MaMH.
bakrepuanpubiii  porocunTes. I[IlurmenTbl. OKCUTEHHBIH W aHOKCUTCHHBIM (oTocuHTe3. CrocoObl
obpazoBanust AT® dortoaBroTpodamu.

1

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[TyTn momydeHust SHEpruM, OCHOBAaHHBIC HA OKUCIUTEIBHOM (HOCHOpUITUPOBAHHH.

2 JlpIxaTenbHbIE TPOLECCHl Y MPOKApHOTOB. AspoOHoe nbixaHue. DOpMBI ydacTusi KHUCIOpOna B
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OKHCJICHHH OPTaHUYecKuX cyocTparoB. PasHooOpasue cyOcTpaTroB, OKUCIEMBIX MUKPOOPTaHU3MaMHU.
PaznoxeHne BBICOKOMOJIEKYISIPHBIX COEAMHEHHH (OENKOB, YIVIEBOIOB, HYKJIEHMHOBBIX KHCIIOT,
munuzoB). OKUCIIEHNE YIIIEBOJOPOI0B, MEXaHU3M KOHEYHOTO OKHMCIEHUS! OPTaHUYECKUX COETUHEHUM.
ki TprukapOOHOBBIX KUCIIOT U MIEHT030(0ChaTHbI OKUCIUTENbHBIN UK. HermomHoe okuciaenue.
XemocunTe3 y mnpokapuor. OOmee mnoustHe. Tumbl XeMocuHTE3a. XeMOTUTOTPO(HBIE U
XeMOOpraHoTpodHble OakTepuu. [PymIbl XeMOIUTOABTOTPO(PHBIX MHUKPOOPraHu3MOB. OCHOBHBIE
CBOMCTBA.

Hutpudukanus, ¢aspl mporecca, IPOMEXYTOUHbIE M KOHEUYHbIE NMPOAYKThl. COEAMHEHUs cepbl U
JKelle3a, OKUCIIAEMbIE MUKpOOpranu3sMaMu. 1IyTn okuciieHusi, KOHEUHbIE NPOMYKTBI. 3HAYEHUE DTHUX
IPOLIECCOB.  DJEKTPOHHOTPAHCIIOPTHBIE CHUCTEMBl  PA3IMUYHBIX  XeMOJIUTOTpooB. KoHeuHble
AKLIENITOPBI NIEKTPOHOB.

JlpIxaTenpHbIe TPOIECCHl Y MPOKapuoToB. JlprxarenpHas 1enb. AHadpoOHoe apixaHue. Cymbdar u
cepoBoccTaHaBnuBaomue Oakrepuu. [lyTh nuccumunsuuoHHON cynabdarpenykuuu. OKHCIseMble
cyOcTparsbl.

MuKpoOpranu3mMbl, BOCCTAHABIMBAIONUINE HHUTPAThl. IlyTh AMCCUMHISALIMOHHOW HUTPATPEIYKIIHU.
Oxucnsemsie cyoctparsl. JleHuTpudukarus.

buocunTeTHYECKME TTPOLIECCHI

OcHOBHBIE MOHOMEpPHI KOHCTPYKTHUBHOTO MeTa0oiau3Ma (OpraHMYeCcKHe KHUCJIOTHI, aMUHOKHUCIOTHI,
caxapa, a30TUCTble OCHOBaHUS U 11p.). [lyTu ux ob6pazoBaHus U JaTbHEHUIIEr0 UCIIOIb30BaHUS.

AccuMuIAIASL  YIIEPOACOAEPKAIMX ~ COCMMHEHM reTeporpodamu  u  aBrorpodamu. I[lytm
ACCHUMWJISILIUA MUKPOOPTaHu3MamMu (hopMalbieruaa, puoyno30MoHO(GochaTHBI U CEPUHOBBIHN ITUKJIIBI.

Ponp MuUKpOOpraHusmMoB B KpyroBopoTe a3ora: a3zoTdukcanus, HUTpUdUKALUs, ASHUTpUPUKAIUS,
aMMOHH(UKAIMA. XapakTepUCTHKA MHMKPOOPTaHU3MOB, BBI3BIBAIOIIMX OTU mporecchl. [lytu
ACCUMWIIALIMYA MUKPOOPTraHU3MaMy OPraHUYECKUX U MUHEPAIbHBIX COSAMHEHUH a30Ta.

Tema 4. JHeprernueckne U OnocuHTeTHYecKue npoueccel. (OIK-7)
IIpakTH4eckoe 3aHATHE.

[TpakTuueckoe 3ansTue. Merabonm3m MUKpoooB. bpokenue.

Ilnan IMMPOBCACHHUA 3aHATHUA.

1. ITpormecc OposkeHwMs

2. Mono4yHokucioe OpoXKeHHE
3. [IponmmoHOBOKHCIIOE OpOKEHIE

4. CriuproBoe OpokeHHe
5. MacnsiHOKHCTIOE OpOKEeHHE

6. AleToHOOyTHIIOBOE OpOXKEHUE
7. JJabopatopHas pabora

[TpakTuyeckoe 3angaTue. MeTaboau3M a3oTa.
[1nan npoBeneHMs 3aHATHUS.

1. Azor¢ukcarus

2. AmMmoHubUKaIus

3. Hurpuduxanus

4. lenutpudukanys



N

. JJaboparopnas pabora
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
. Kakue peakium nexxar B OCHOBE TOMO- M reTepo()epMEeHTaTUBHOTO MOJIOYHOKHUCIIOTO OpOKeHuUs?
. Kakue npoaykrtel 00pa3yroTcst B pe3ynbrare rerepoepMeHTaTHBHOIO MOJIOYHOKHUCIOTO OpOXKEHUs?
. Kakune OakTepun ocymecTBIsSIOT MOJIOYHOKHCIIOE OpoxkeHue?

1

2

3

4. Kakue npu3HaKy XapakTepusyroT cemeiicTBo Lactobacillaceae?

5. Kakue BUJIbI MOJIOUHOKHUCIIBIX KOKKOB M NAJI0YEK UCTOIb3YIOT IIPU IPOU3BOJCTBE MPOJYKTOB TUTAHUS?
6

. Kakyro ¢hyHKIIHIO BRIMOTHSIIOT MOJIOYHOKHCIIBIE OAKTEPUH B TTUIIICBAPUTEIILHOM TPAKTE YEJIOBEKA U
SKUBOTHBIX ?

7. Yem xapakTepHu3yeTcsl IPOIMOHOBOKHUCIIOE OpokeHne?

8. Kakue mpoMBIIIUIEHHO BaKHBIE OMOIOTUYECKU aKTUBHBIEC BEIIECTBA O0PA3YIOT APOXKKU?
9. Kakue peakuuu jiexatr B OCHOBE CIIMPTOBOTO OPOKEHUS?

10. Kak Apox>Ky UCTIONB3YIOTCS B XO3SIICTBEHHOM IESITEIbHOCTH YeloBeKa?

11. Kakue mpomyKThl MOTYT 00pa30BBIBaThCS B PE3yIbTaTe MaCasTHOKUCIOTO OpokeHus? Kakue peakmm
BEIyT K 00pa30BaHUIO MACIISTHOM KUCIIOTHI?

12. Kakue MUKpOOpraHU3MbI OCYIIECTBIISIOT MACITHOKUCIIOE OpOKeHHE?

13. Ha ocHOBaHMU KaKuX MPU3HAKOB ONpeEAEIsIeTCs IpUHAAIeKHOCTh Oakrepuii k poxy Clostridium?

14. Kakue cBoMCTBa MaCISTHOKUCIBIX KIOCTPUANN UCTIOIB3YIOT MPH MOJYYEHUE HAKOTUTEIbHON KYJIBTYpbl?
15. Yem xapakrepusyercs alieTOHOOyTUII0BOE OposkeHHe?

1. Kak mpoucxoaut nporece pukcaiuu azota y 6akrepuii? B uem 3akimodaeTcst 3KOJIOTHIECKOE 1
MpaKTHYECKOE 3HaUYeHUE PUKcau a3ora’?

. Kakue npencraButen 0OTHOCATCS K CBOOOJHOXKUBYIIIUM a30T(UKcaTOpam?

. Kakumu npusnakamu xapaxkrepusyercs poa Azotobacter?

. Kakue npencraButen OTHOCATCS K CHMOMOTHYECKUM a30TpHKcaTopam?

. Kak nponcxonut obpa3oBanue KOpHEBBIX KiIyOeHbKOB? UTO Takoe GakTepouabl?
. Kakoe BnusiHue OKa3pIBaeT KUCIOPO Ha mporiece pukcanuu azora’?

. Kak nmony4aror HakonuTenbHbIe KyJIbTYphl a30T(HUKCATOPOB?

0 N L A WD

. Kakue pyHKIIMU BBIMONHAIOT Karcynbl a3oTobakTrepa? KakuMu MeTogaMyu MOXKHO BBISIBUTD KarlCyJbl U
MHKPOCKOITUPOBAHUU?

9. Uro coboit mpencrapiseT nporecc amMmoHupukaruu? Kakue MUKpOOPraHU3MbI YYaCTBYIOT B 3TOM
npouecce?

10. Yrto coboit mpeacraiser mpoiecc HUTpudukanun? Kakue MUKpOOpraHu3Mbl y9acTBYIOT B 3TOM
npouecce?

11. Kakyto a3y aurpudukanmm ocymecTBisioT 6akrepun poaa Nitrospira?

12. Kakyto ¢a3y HUTpUHUKAIMK OCYIIECTBIAIOT 6akTepun pona Nitrosococcus?

13. Kak MOYKHO MOJTYyYHUTh HAKONMUTENBHYIO KyJAbTYpY HUTpUUIHpytonux Oakrepuii? Kakue dhakTops
UCIIONIB3YIOTCS JIJISl CO3/IaHUS JIEKTUBHBIX YCIOBHIL?

14. Kakue kaueCTBEHHBIE PEAKIIMH MTO3BOJISIIOT BBIIBUTh HAJIMYUE HUTPATOB U HUTPUTOB B KYJIBTYPAIHHOU
JKUIKOCTH?

15. Yrto coboii mpeacrasisier mpoiecc neantpudukanun? Kakne MUKpoopraHu3Mbl y4acTBYIOT B 3TOM
npouecce?

Tema 5. PaznooOpa3ue u cucremaruka Mmukpooprann3mos. (OIIK-8)
Jlexknus.
[TpuHIUMBI KTacCUPUKAIIMNA TPOKAPUOTOB.
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CoBpeMeHHas cHCTEMaTHKa MPOKapuOTOB. MUpP MHKpOOPraHM3MOB, OOIIME NMPHU3HAKK U pa3sHOOOpasHe.
[Tonoxxenue cpenu npyrux opranu3moB. Knaccudukanus npokapuoroB. HoMmeHKaTtypa W AMarHOCTHKA.
3HaueHue MOP(QOJIOTHYECKUX, ITUTOJIOTHYECKUX, KYJIbTYPaJbHbBIX, (PU3HOIOTUYECKUX M OMOXUMHUYECKUX
NPU3HAKOB sl cUCTeMaTHKH Oaktepuil. XemorakcoHomus. CepomuarHoctuka. Hymepuueckas
takcoHomus. Cuctema kinaccupukamun Ormnpenenurens Oaxrepuit bepmxu. MonekynsipHble OCHOBBI
CHCTEMaTUKU M (PUIOTEHUH. DBOIOLHUS IPOKAPHUOTOB.

PazHo0Opasue Mupa npoKaproToB.

Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOCHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
IPaMIIOJIOKUTENbHBIX, MHUKOIUIA3M M apxeOakrepuil. XapakTepHCTUKA OTAEIOB TIPaMOTpPULATEIbHBIX,
IPaMIIOIOKUTENbHBIX, MUKOIUIA3M U apXeOaKkTepuil.

['pynmsl IpOKapHUOTHBIX OPTaHU3MOB.
CnupoxeTsl.
AspoOHbIe, MOABMKHBIE CIIUPATIEBU/IHBIE UM U30THYThIE IPAMOTpPUIIATEIbHBIE OaKTEPHH.

W3Buteie popmbl Oakrepuid. CampoTpodHble U Mapa3sUTHUYECKHE MPEICTaBUTEIH, PACHpPOCTpAaHEHUE U
HKOJIOTUSI.

HCHOI[BI/I)KHBIG rpaMOTpHUIATCIIbHBIC U30THYTLIC 6aKTepI/H/I.

I'pamoTrpuniatenpHbie adpOOHBIE W MHUKPOA’PO(HUIbHBIE TAJTOYKH M KOKKH. OOImas XapaKTepuCTHKA.
Jlenenve HA cemMeNUCTBA.

CemetictBo Acetobacteriaceae. CemeiictBo Azotobacteriaceae. CemelictBo Rhizobiaceae. CemeiicTBo
Halobacleriaceae. CemetictBo Legionellaceae. CemelictBo Neisseriaceae. CemerictBo Methylococcaceae.
CewmetictBo Pseudomonadaceae.

®akynpTaTHBHO aHAYPOOHBIE TPAaMOTPULIATEIbHBIE MATOYKH.

I'pamoTpuLiaTenbHbIe HECTOpooOpasyroue najodku. PacnpocTpaneHue U poiib B MOYBEHHBIX M BOJIHBIX
HKOCHCTEMAX.

OOmrast  xapakTepuCTHKa, OTIEIbHBIC TpencrtaBuTenu. Jlemenne Ha  cemeiictBa.  CemelCTBO
Enterobacteriaceae. CemeiictBo Pasteurellaceae.

AHa’poOHbIE TPaMOTpHIIATEIbHBIE IPSIMbIE, U30THYThIE WU CIIUPAIEBUIHbIEC TAOYKH.

bakrepuun, xapakTepusyrommecs JAUCCUMUJISIIMOHHBIM BOCCTAHOBICHHEM CEphl WM  Cylb(ara.
OcobenHoctu Mopdonoruu U GU3NOIOTUU. IKOJIOTHIECKAS POJIb B aHAIPOOHBIX IKOCHCTEMAX.

AHa’poOHBIE TPAMOTPHUIIATEIbHBIE KOKKH.
Pukkercuu 1 XmaMuauu — oONUraTHeIe BHY TPUKIETOUHBIE Tapa3uThl. OCOOEHHOCTH METaboMn3Ma.
doTocuHTE3NpYIOLINE OaKTEPHH.

dororpodHbIe OaKTEpHUH, OCYHIECTBISAIONINE OCCKUCIOPOAHBIA ¢doTocuHTe3. DoTOTpOodHBIE OaKTEpHH,
OCYIIECTBIISIONINE KHCIOPOIHBINH (DOTOCHHTES.

AspoOHBIE XeMOTUTOTPO(HBIC OaKTEpUH U OJU3KHE K HUM OPTaHU3MBI.
Bbakrepuu, oOpazyronue CIu3ucTyo 000I0UKY.

[Topsimox Cytophagales.

ITopsnok Beggiatoales — HuTuarbie popMbl OGaKTEpHIA.

XapaKTepucTHKa CTEOCNBKOBBIX, TOYKYIONIMXCS U CKOJB3AMMX Oaktepuil. CKomb3smme OaKTepuu,
oOpasytomue miogossie Tena. [lopsmox Myxobacteriales.

I'pammnonoxkurensHbie KOKKU. OcobenHoctu mMopdonoruu. Jlenenne Ha moarpynmsl. [loarpynma aspo6oB
(cemeticTBO Micrococcaceae).

[Tonrpymnma daxynsTaTUBHBIX aHAIPOOOB (cemMeicTBO Streptococcaceae).
Crnopoo0Opa3yromue 6akrepuu. TUbl ciopooOpa3oBaHusl.

['pamMnonOXXUTENFHBIE TIAIOYKK M KOKKH, oOpasyromie SHAocnopsl. Mopdomorus u ¢pusnonaorus. THITb
cnopoo6pazoBanusi. Pox Clostridium. Pox Bacillus. Bacillus subtilis: xapakrepuctuka, 0COOCHHOCTH
OHTOT€HE3a, TIOyYCHUE AIEKTUBHOU KYIBTYPBHI.

['pamnonoxuTensHple, He OOpa3ylollMe CrIop NaJloyku mnpaBwibHOM ¢Gopmbl. Pon  Lactobacillus.
MonouHokucisie 6akrepuu. [omodepmenTaruBHbIe U reTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE TAJIOYKH.



['pamnonoxuTenpHble, HE 00pa3yrollue CHOp MajJO4YKH HenpaBHIbHOH (opmbl. OOmIas XapaKTepHCTHKa
rpynmnsl.  PazHooOpasue mpeacraButeneil. Poxy Actinomyces. Pon Arthrobacter. Ilneomopdusm. Pox
Bifidobacterium.

CamnporpodHsie 1 maroreHHble kopuneOakrepun. Pom Propionibacterium.

Muxo6akrepuu. CanporpodHbie U naToreHHsle MUkoOakTepuu. Bo3Oyaurenu TyOepKynes3a u mpoKassbl.

AKTUHOMMIIETHI M POJCTBEHHBbIE OpraHu3Mbl. OOIIas XapaKTepUCTHKA, OCOOCHHOCTH MOp(OJIOTHH U
pasMHOXeHHs. PactipocTpanenue, sKoyiorus u npaktudeckoe 3Hauenue. Kimacc Thallobacteria.

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
Muxkomnasmel. Otnen Tenericutes, kimace Mollicutes, mopsimok Mycoplasmatales. CBoiicTBa MHUKOIUTa3M,
00yCJIOBIICHHBIE OTCYTCTBHEM KJIETOUHOM cTeHKH. PacnpocTpanenue u mecta obutanus. Pacnpoctpanenue
1 Mecta ooutanus. CanporpodHbie U MaTOTEHHBIE MUKOILIa3MBbl.
Apxebakrepun. Otaen Mendosicutes. O61mias xapakrepuctuka. OcoO6eHHOCTH MOP(OTIOTUH U (PUZUOIOTHH.
OKcTpeMallbHbIe apxeW. PacmpocTpaHeHue, Mecta OOWUTaHHMS W poJib B Tpuponae. PasHooOpasume
apxeOakTepuil.

Mukpockonuueckue rpudbl. Mopdomnoruss u ¢usznonoruss rpubHON kieTkd. CrocoObl NUTAHHUS H
pa3sMHOXKEHHsI. DKOJIOTUYECKHE TPYMITbl TPHOOB U UX MpakTHUYecKoe 3HaueHne. OcCOOEHHOCTH CHCTEMaTUKU
JPOXOKEBBIX TPHOOB.

Tema 6. [leiicTBue (pakTOPOB BHELIHEH cpeAbl HA MUKPOOPTaHU3Mbl. JKOJIOTUsI MUKPOOPTraHU3MOB.
(OIIK-8)

Jlekumus.
JleticTBre (hakTOpOB BHENTHEH Cpelbl HA MUKPOOPTaHU3MEI.
dusnueckue, XUMHUYECKHE U Ouoioruyeckue (akTtopsl, HUX BIMSHHE Ha MHKpOOpraHusmbl. Poct
MHUKPOOPIaHU3MOB B 3aBUCHUMOCTH OT Temmeparypbl. OcoOeHHOCTH MCUXpPO(UIOB, Me30(HUIIOB,
tepmoduiioB. [lpuumnasl ncuxpopunuu U TepMopminu. TepMOyCTOWYMBOCTh BETE€TAaTUBHBIX KIIETOK
Pa3IUYHBIX MUKPOOPTaHU3MOB, SHJIOCTIOP OAKTEPH U APYTHX MOKOSIIUXCSA POPM.
Bnusiaue runpocrarndeckoro jamineHus. Ocmorndeckoe aaBieHue. OcoOeHHOCTH OCMOQMIOB U
ranouios.
Wzny4yenus u ux neiicTBUe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTh MUKPOOPTAaHU3MOB K YIIBTPa(UOIETOBBIM
JyyaM ¥ MOHU3UPYIOLIUM H3TydeHUsIM. PoTopeaKkTUBals.
Poct MUKpPOOPraHU3MOB B 3aBUCUMOCTH OT BIQXKHOCTH. YCTOWYMBOCTH K BBICYIIMBaHUIO. JInodunmnsanus.
3nauenue pH cpenpr. lllenodeycroiturnBbie, KUCIOTOYCTONYHMBBIC U all10(QUITEHBIE MUKPOOPTaHU3MEI.
OTHOIIEHNE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AspoObl, (axylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,
MHUKPOa’pOoPUIBHBIE U MUKPOAIPOTOJIepaHTHBIE (hOpMbl. BO3MOXKHBIE TPUYUHBI HHTHOUTOPHOTO JIEHCTBUSA
KHCJIOPOJia Ha CTPOTre aHadpoObl. PocT pa3nuuHbIX a3po00B B 3aBUCUMOCTH OT COACPKAHUS KUCIOPO/Ia.
JletictBue  Omosormueckux  (akTopoB Ha  MUKpoopraHusMmbl. DOpMbl  CUMOMOTHYECKHX U
AHTArOHUCTUYECKUX  B3aMMOOTHOILICHHN  MEXIy  MHUKpPOOpraHM3MaMu. THUIbl  B3aUMOJCUCTBUI
MHKPOOPTraHU3MOB C PACTEHUSMH, ) KUBOTHBIMU U YEITOBEKOM.

[ToHATHE «IMTaTENbHBIE U AHTUMHUKPOOHBIE BemecTBay. [Ipupona u npoucxoxaeHue (aHTHOMOTUYECKOE U
OMOTHYECKOE) aHTUMUKPOOHBIX BemiecTB. CrnennuIHOCTh U MEXaHU3M AeUCTBUS. MHUKPOOOCTaTHYECKHA
1 MUKpoOomaHbIH 3¢ dekT. [Ippmenenne aHTHONOTUKOB U MEpBI OE30MTaCHOCTH.

B3anmooTHOIIEHNST MUKPOOPTaHU3MOB MEXIy COo00H M ¢ ApyruMu opranum3Mamu. CumMOMO3 W aHTHOWO3.
@®opmMbl CHMOMOTHYECKMX B3aUMOOTHOIICHHH MEXAy opraHu3MaMu. Paszmmunble (GOpMBI aHTaroHM3Ma,
(axTH4eckoe MCIOIb30BaHNE AHTArOHM3Ma B MEANIIMHE U CEIICKOM XO3SIHCTBE.

MukpoopranusmMbsl U pacteHus. Pusocdepnas u osmudurHas wmukpoduiopa. CumbuoTHUeCcKue
B3aMMOOTHOIICHUSI MEXAY MHUKpPOOPraHM3MaMu M pPAacTeHHsIMU (KIyOeHbKOBbIE OakTepun M OOOOBbIC
pacTeHusi, MUKOpPH3HI U 1Ip.). PUTONATOTeHHBIE MUKPOOPTaHU3MBI.

Hopmanbnast  mukpodmopa  denmoBeka M OKMBOTHBIX.  CHMOMOTHYECKHME  B3aMMOOTHOILICHHMS
MHKpPOOPTaHU3MOB M JKHBOTHBIX.
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[Tapasutu3m © MaToreHHble MHUKpPOOpraHu3Mbl. DakTopsl, 00YCIOBIMBAIOUIME IATOTEHHOCTb H
BUPYJICHTHOCTb. EMUHMIIBI W3MEPEHUS BHUPYJIEHTHOCTH. YCJIOBHO MAaTOTCHHbIE MHKPOOPIaHU3MBI.
OOpa3oBaHue MHKPOOpPraHU3MaMH TOKCHHOB. IloHsTHE 00 HWMMyHHTETE. YCIOBHO-IIATOTCHHBIC
MHUKpOOpranu3Mbl. Bo30ynuTenu onacHbIX 3a001eBaHuUi.

DKoJI0rusi MUKPOOPTraHU3MOB.

buocdepa u pacnpocTpaHeHue MUKpPOOPraHU3MOB. DKOJIOTUUECKUE HUIIU U IKOCUCTEMBL. UUCIEHHOCTh U
pa3zHooOpa3re MUKpOOPraHU3MOB B SKOCHCTEMaXx: B MIOUBE, BOjloeMax U atMocdepe.

Muxpodiopa mouB. OCHOBHBIC TPYMIBI OYBCHHBIX MHKPOOPTaHM3MOB. PoOjb MHKPOOpPTraHW3MOB B
MMOYBOOOPA30BATCIIBHBIX IPOILECCax M IUIOJOPOJUU TIOYB. YYacTHE MHKPOOPTaHH3MOB IIOYBBI B
Ouojerpagayy 3arpsa3HeHUH.

Muxkpodnopa Bozxbl. 3Hau€HHE MHUKPOOPTaHU3MOB B TEPBUYHOM MPOMYKIMHM BOJOEMAa U MHHEpaIU3aLUH
OpraHNYeCKMX BelecTB. bruomornueckue MeToapl OUUCTKU CTOYHBIX BOI.

Mukpodmopa Bozayxa. Pomb  MHKpPOOPraHM3MOB B KPYroBOpoTe ra3oB armocgepbl. Mertoas
0aKTEepHOIIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHATN3a MUKPOQIOPHI TIOYBHI, BOJIBI, BO3yXa.

IIpakTH4Yeckoe 3aHATHE.
Mukpodiaopa 00bEKTOB BHEIITHEH CPEJIBI.
[1nan npoBeneHus 3aHATUSI.
1 Mukpodmopa mouBs
2 Mukpodiopa Boabl
3 Muxkpodnopa Bo3ayxa
4 MuKpoOHOIOTHYECKOE 3arpsi3HEHUE OMOIOTMYECKOTO ChIPhS
5 Unentudukarms MUKpOOPTaHU3MOB
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. Kakue akTopsl cpepl BIUSIOT Ha paCIPOCTPAHEHHE MUKPOOPTAaHU3MOB B TIpUpoIe?
2. Yem 00BsICHSETCS MIUPOKOE PACIIPOCTPAHEHHE MUKPOOPTaHU3MOB B Ipupoze?
3. KakoBa poJjib MUKPOOPTaHM3MOB B ITOYBE, BOJIE U BO3AyXe?

4. Yro npexacraisieT coOO0i MUKpOQIIopa BO3ayxa OTKPBITHIX MECT M 3aKpBIThIX omenieHunii? Kakue
CYLIECTBYIOT KpUTEPUN YHCTOTHI BO31yXa?

5. Kakue MUKpOOpraHu3Mbl MOTYT IIPUCYTCTBOBATh B Bo3ayxe? Kak onpenesnts ux KoJIu4ecTBo?

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

1 cemectp
*  TeKylMi KoHTpoisb — 50 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB Kakaplid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

No  [HasBanue Ttembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl
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Muxpobuomnoru
. Uctopus,
paszensl,
METOIBL.

Ormpoc

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

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

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

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

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpaUMOHATBHOCTH UCIOIB30BaHUS BPEMEHH,
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

OTBCACHHOI'O Ha

Brmonne
HHE
MIpaKkTH4IeC
KoM
paboThI

CryneHTBl B paMKax CaMOCTOATEIHHON pabOTBl B MallbIX TPYyIax
MpopalaThIBalOT yKa3aHHBIE TEMbl W BBHITIONHSIOT TPAKTHYECKUE
paboTel, pe3ynpTaThl OGOPMIISIIOTCS B BHAE OTYETOB, OIIEHKA II0
OayiaM paHXHpyeTCs

or 1 no 5.

Tectupos
aHue

Tect coctout u3 15 Bompocos.

5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% BompocoB B
TecTe

3 Gama — CTyAEeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpoCoB B TecTe
1 Gamy — cTyZIeHT paBMWIIBHO OTBeuaeT Ha 25-50% BOMPOCOB B TeCTe.

Menee 25% mpaBIIIBHBIX OTBETOB 0AJJTOB HE JAET.

Mopdomnorus u
(yHKIMOHANTbHA
sI CTPYKTypa
OakTepuanbHOM
KIIETKH.

Brmonne
HHE
MPaKTHYIEC
KoM
pabots

CTyneHThl B paMKaX CaMOCTOSATEIBHOH pa0OTBl B MallbIX TPYyIIIax
MpopabaThIBAIOT yKa3aHHBIC TEMbl W BBHITIONHSIOT TPAKTHYCCKUE
paboThI, pe3ynbraThl O(OPMIISIFOTCSI B BHUJAE OTUYETOB, OIICHKA II0
OayiaM paHXUpyeTcs

or 1 mo 5.

[Tutanue u poct
MUKPOOPTaHU3M
OB.

Brmonne
HHE
MPaKTHYIEC
KoM
pabots

CTyneHThl B paMKaxX CaMOCTOSATEIBHOH pa0OTBI B MallbIX TPYyIIIax
MpopabaThIBAlOT yKa3aHHBIC TEMbl W BBHITIONHSIOT TPAKTHYCCKUE
paboThI, pe3ynbTaThl O(OPMIISIFOTCSI B BHUJAE OTYETOB, OIICHKA II0
OayiaM paHXUpyeTcs

oT 3 mo 5.

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

5 0ajmIoB — CTYIEHT NpaBWIIbHO oTBeuyaeT Ha 75-100% BompocoB B
TecTe

3 Ganna — CTyAEHT npaBHiIbHO oTBedaeT Ha 50-74% BOmpoCoB B TecTe
1 Gann — cTyaeHT npaBUWIIbHO OTBeuaeT Ha 25-50% BOIpPOCOB B TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/lIOB HE JAAET.
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DHepreTUUeCcKu
eu
OMOCHHTETHYEC
KHE TIPOIIECCHI.

Ormpoc

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

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

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

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

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

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

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.
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PaznooOpa3ue u
cHCTEeMaTHKa
MHUKPOOPTaHU3M
OB.

Ormpoc

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

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

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

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

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

Tectupos
aHue

Tect coctout u3 15 Bompocos.

5 6annoB — CTyAEHT HpaBWIbHO oTBedaeT Ha 75-100% Bompocos B
TecTe

3 Gamya — CTyAeHT MpaBMIIbHO oTBedaeT Ha 50-74% BOMpOCOB B TeCTe
1 Gamy — cTyZIeHT MpaBMWIIBHO OTBedaeT Ha 25-50% BOMPOCOB B TeCTe.

Menee 25% mpaBHIIBHBIX OTBETOB OAJJTOB HE JAET.
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HelicTBue
¢dakxTopoB
BHEIIHEN CpeIbl
Ha
MHUKPOOpPTaHU3M
Bl. DKOJIOTUS
MHUKPOOpPTaHU3M
OB.

Ormpoc

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

- IPaBWJIBHOCTH OTBETA IO COACP KaHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

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

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

- MCTIOJIb30BaHKE JIOTIOHUTEIBHOTO MaTepuana;

- PpanuMOHANBHOCTH UCIONB30BAHUS BPEMEHH, OTBEACHHOIO Ha
3aJjaHue.

5 OaIoB — CTYIEHT YMEET COINOCTAaBUTh MOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblec EMy
BOMPOCHI, BECTH JUCKYCCHIO C HWCIOJb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUSA

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO PU MOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MHQOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH TUCKYCCHIO C HCIIOJIb30BAaHHMEM TEPMUHOJIOTHUHU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BOMPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

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

KonTtpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomutcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ MPEABTYIIIUMH TEMaMU 3aHATHH.
8-10 6ayT0B — CTYIEHT BBIMOIHIIT PaboTy 6€3 OIMmMOOK U HETOYETOB,
JIOTTYCTHII He 00Jiee OJTHOTO HeJoueTa.

6-7 6aIOB — CTYIEHT BBITOJHUI Ppa0dO0Ty MOJHOCTEIO, HO JIOIYCTHII B
Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

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

2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIONHUI MEHEE IIOJIOBUHBI
paboThI, JIOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HETOUETOB MIIA OoJiee 3 rpyOBIX OMTHOOK.
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7. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- 32 TIPOEKT, BHINOJIHCHHBIH 10 3aka3ly paboromarens 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;
- y4acTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAJAE IO TEMAaTHKe
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.

8. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBJIETBOPUTEIHHOY,
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6GamroB — CTYIEHT pacKphUl OCHOBHBIC BOTPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTIUIHOM.

9. |WupuBuIyanbHBIC 3aaHUS, 70 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro

C TMIOMOILBIO0 KOTOPBIX KOHTPOJISI 1 KOHTPOJBHBIC CPE3bl
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
10. HUroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOanmpHON  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

Pacrnipenenenne 6amioB mo KypcoBoii padore:

MIPEICTABIICHUE COIEPKATEIILHON YacTH — He Oosee 55 6aos,

* odopmieHrne U HHPOPMAIIMOHHOE COMTPOBOXKIeHHE — HEe Oornee 20 6amios,

3aIuTa KypcoBOM paboThl — He Oojiee 25 6aios.

Pacnipenenenne 6anioB mo BumaM yueOHON pabOThI U METOIMKA HAYUCIICHHS OAJIIOB:

18

Max.
Ne Bun yueOHoii padoThI KOJI-BO
0aJ10B

MeTonuka HAYHCJIeHUA 0a1710B




[IpencraBnenue
coliep>KaTeIbHOM YacTu

55

41-55 GamnoB — comepxaHue pabOTHl COOTBETCTBYET BBIOpAaHHOMY
HalpaBJIeHUIO TOATOTOBKH/CIICUATBLHOCTH U TeMe paboThl, pabora
aKTyalbHa, BBIMOJHEHAa CaMOCTOSTENBHO, MMEET TBOPUYECKUH
XapakTep, OTJIMYaeTcs ONpEACJICHHOW  HOBU3HOW;  IpOBENEH
OOCTOSITENbHBI aHAJM3 CTEMEeHH TEOPETUYECKOTO MCCIeIOBAHMS
MpoOIeMBbl, Pa3IMYHbIX MOAXOAOB K €€ PEIICHHIO, MTOKa3aHO 3HAHHE
WHPOPMAIIMOHHON (IIpH HEOOXOOUMOCTH — HOPMAaTUBHOH) O0a3bl,
WCTIOJIb30BaHbl aKTyalbHbIE JaHHBIE; MPOOJIeMa PacKphITa ITyOOKO U
BCECTOPOHHE, Marepuan H3JIOKEH JIOTUYHO, TEOPETHUYECKHE
MOJOKEHUsI ~ OPTaHWYHO  CONPSDKEHBI € MPAaKTUKOH,  JaHBI
MPaKTUYECKHE PEKOMEHIAINHY, BBITCKAIOIIUE U3 aHAIN3a MPOOIEMBI;
NpoBeNeH  KOJMMYECTBCHHBIM  aHamM3  MpoOJeMbl,  KOTOPBIA
MOATBEP)KAAET BBIBOABI  aBTOpa, MUIIOCTPUPYET — aKTyaJbHYIO
CUTYyalluIo, TIPUBENICHBI TaONUIBI CpaBHEHUH, rpaduKu, AUarpamMMel,
¢dopMynbl, TOKa3bIBAIOIIME yMEHHE aBropa  (OpMaIn30BaTh
Ppe3yJIbTaThl NCCICOBAHMS;

21-40 OamnoB — coaepkaHHE pabOTBI B LEJIOM COOTBETCTBYET
BBIOpaHHOW TeMe, CTPYKTypa IJIaHa JIOTUYHA W NPOIMOPLHOHAIBHA;
000OCHOBAaHHE AaKTyaJbHOCTH TEMBI MOAKPEIUIACTCS.  aHaJIH30M
CTEIIEHH TEOPETHYECKOTO HCCIICAOBAHUS MPOOIEMBI; OCHOBHBIC
MOJIOKEHHsI Pa0OTBHl PACKPHITHI Ha JOCTAaTOYHOM TEOPETHUYECKOM U
METONOJIOTHYECKOM ~ YpOBHE, Oomblas dYacTh TEOPETUUYECKUX
MOJIOKEHUH CONpPsDKEHA C MPAKTHKOW; MPAaKTUYECKHE PEKOMEHAAINH
00OCHOBaHBI; BBIBOABI MO paboTe colepKaTeNbHBl U B LEJIOM
COOTBETCTBYIOT IIOCTABICHHBIM 3a/1a4aM;

1-20 OammoB — WMEET MECTO ONpEACIEHHOC HECOOTBETCTBUE
cofiepxkanusi pabOTHl 3asBICHHON TeMe; HccieayeMas mpobiema B
OCHOBHOM pAaCKpbITa, HO HE OTJIMYAETCS HOBU3HOW, TEOPETUUYECKOM
IyOMHOH W apryMEHTHPOBAHHOCTHIO; BBISBICHBI HEIOYETHI B
METOJIOJIOTHUECKUX XapaKTEPUCTUKAX KYPCOBOTO UCCIEAOBAHUS;, €CTh
HapylleHUsl JIOTUKUA U3JIOKEHUsl MaTepuaia, MOCTaBICHHBIC 3aJadu
PEIICHBI HE TIOTHOCTHIO; TEOPETUICCKIE MOJIOKCHHS C1a00 CBSI3aHBI C
MPAaKTHKOM, TPAKTUYECKUE PEKOMEHIAMUA HOCAT (HOPMaTbHBIH
0e3/10Ka3aTeNLHBIN XapaKTep

Odopmnenue u
MHPOPMALIIOHHOE
COIIPOBOXKIICHHE

20

16-20 GamioB — MIMPOKO IMpeAcTaBieHa OubaHorpadgus mo Teme
paboThl, B TOM YHCIE M 3apyOC)KHbIC HWCTOUHHKH, MPUIOKEHHS K
paboTe WIUTIOCTPUPYIOT AOCTHXKCHUS aBTOpa M TMOAKPEIUIIOT €ro
BBIBOABL, OdopmiieHHE  Pa0OTBl  MONHOCTBIO  COOTBETCTBYET
TpeOOBaHUAM, IPEABSIBIIEMBIM K KyPCOBOMY MCCIIEIOBAHUIO;

8-15 OamnoB — NPWIOKEHHS, HCIOIB3YEeMBIE B HCCICIOBAHUH,
COCTaBJICHBl TPaMOTHO, IPOCIEKHUBACTCS CBS3b C MOJOKESHUSIMH
KypCOBO#1 pabOThI; CIIMCOK HCIONIB30BAaHHOM JUTEPaTypbl COCTABJICH,
cienyst 'OCTy, u B 1OCTaTOYHON Mepe COOTBETCTBYET TeMe padoThl;
UMEIOTCS ~ OTHENbHBIE HETOYHOCTH B  OQOpPMIICHHM  paboTHI
(OTCYTCTBYeT 4YacThb CCBUIOK Ha HCIIONb3yeMble HCTOYHHMKH, €CTh
OT/EIbHBIE CTUIMCTHYECKUE, TpaMMaTrieckue u opdorpaduueckue
OIITUOKM);

1-7 6amioB — B paboTe HE IMOJHOCTHIO MCITOJIB30BaHA HEOOXOmMMMast
IUISL PACKPBITHS TEMBl HAay4Has JIUTEpaTrypa, MHOOPMAIIMOHHBIE 0a3bl
JMAHHBIX, a TaK)Ke MaTepHalbl MCCICAOBAHHM; OMOMHOTpadudeCKumit
CIHMCOK 0(OPMIICH HEBEPHO; COEPKaHUE IPMIIOKEHUN HE OTpa)xaer
pelieHus  IOCTABJICHHBIX 3afad  (OTCYTCTBYIOT — HEOOXOIMMBIE
HNPUIOKEHUs);  MMEIOTCS ~ MHOIOYHUCICHHbIE  HETOYHOCTH B
odopMIIeHUHN pabOTHI

19
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3. |3ammra KypcoBoi paboTHI

25

19-25 GamioB — 3amUTa OTIMYAETCS MOJHOTOH PACKpPBITUS TEMBI U
MIPEJCTaBICHUS MOMYyYEHHBIX PE3yJAbTaTOB; CTYACHT NEMOHCTPHUPYET
YBEPEHHOCTh W YOEAWTENLHOCTh MaHEphl BBICTYIUICHHUS; CTUIb M
IPaMOTHOCTb PE€YM  COOTBETCTBYIOT KyJAbType MpEICTaBICHUSA
pEe3yAbTaTOB HAYYHOI'O HMCCIENOBaHMS; OTBETHl Ha JONOIHUTEIbHBIC
BOIPOCHI XapaKTEPU3YIOTCS KPaTKOCTBIO U apTyMEHTHUPOBAHHOCTHIO;
10-18 GammoB — CTPYKTypa W PEMIAMEHT BBICTYIUICHHS B IIEIIOM
COOJIIOJCHBI; 3aIlUTa COIPOBOXKIAETCSI TPAMMATUIECKH NPaBUIILHOIA,
SMOLMOHAJILHON PeYblo; CTYACHT MOJAEP)KUBAET XOPOIINH KOHTAKT C
ayAUTOpHEN; OTMEYaeTCsl TBOPYECKHUM MOAX0 B IIOATOTOBKE OOBEKTOB
HalJIIAHOCTH IIPE3€HTALMM; JIONIOJHUTENIBHBIE BOIPOCH! BBI3BIBAIOT
HEKOTOpBIE 3aTPYIHEHHUS;

1-9 6amIoB — CTYOEHT IEMOHCTPUPYET HEBBHICOKOE KaueCTBO YCTHOTO
JOKJIaza; TOCTYIMHOCTh M OOPa3HOCTh MPEACTABICHUS MPOIEIaHHON
paboThI U TMOMYYSHHBIX PE3YJAbTaTOB BHI3BIBAET BOIPOCH]; OTMEYAETCS
YaCTHYHOE HECOOTBETCTBHE IPE3ECHTALMU COJAECPKAHUIO KypCOBOTO
WCCIIEIOBAaHUS; IN3aiiH BU3yaJbHON HHTEPIIPETALIH MPEACTABICHHON
paboThI 3aTPyAHSET €€ BOCIPUSATHE

HUTOIO:

100

HrtoroBast orneHka mo KypcoBoil pabote BbicTaBisiercs B 100-OaimpHON IIKajae W B TPaJAUIMOHHOMN

YeThIpEeX0a/UIbHOW  IIKAJIe.

[TepeBon

100-6ampHOM  PEUTHHTOBOW OIIGHKH 10 JUCIUIUIMHE B

TPAJAULIMOHHYIO YEThIPEX0aJUIbHYIO OCYLIECTBIISIETCS CIEIYIOIINM 00pazoMm:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

BrinosiHeHHe MpaKTH4YeCKOl padoThI

Tema 1. Mukpobuonorus. ictopus, pa3aenbl, METOIBI.

3ananue 1. [loAroToBUTH COOOIIEHUS] O MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B IPUPOAE U KU3HU

YCJIO0BCKa.

3ananue 2. [103HAKOMUTBCS ¢ KPaTKOW UCTOPUEH MUKPOOHOIOTUN M COCTABUTh TaONHUILy «XPOHOIOTHUS

MHUKPOOHOJIOTUYECKUX OTKPBITHI.

3amanue 3. 3anonaHUTE creayromyo Tadnuiy: Tabnuma 1. TemneparypHbIid pexUM MIPU PA3TUIHBIX
croco0ax TEPMUYECKON CTePUIIN3ALUU

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOM KICTKH.

3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:

1. KakoBsl ipeensl nuddepeHImanuy y npokapuoT?

2. Kak xoppenupyet Mop¢hoJorusi ¢ XUMU4eckoi pyHkuueit y 6akrepuii?

3. Yto A0KHO MPUCYTCTBOBATH B Cpeie, YTOOBI KyabTypa pocia?

3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:

OTtBeyast Ha BOMPOCHI TaOJ. 1, B COOTBETCTBYIOIIMX I'padax mocraBsre 3HAKU (+) i (-).

Tabnuma 1. XapakTepucTrka KICTOUHOW OpraHU3allii MUKPOOOB

Tema 3. [TuTanue u pocT MUKPOOPTaHNU3MOB.



3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:

1. B uem otninumne sHEpreTUKH PoTOTPODHBIX H XeMOTPO(DHBIX OPTaHU3MOB?

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

3. Kakue poTtoTpodHbIe OpraHu3Mbl pa3BUBAIOTCS B [10JI€ TEPMOJUHAMUYECKOHN YCTOHUMBOCTH cyOcTpara
peakiuu?

4. Bo3MOXHO JIM UCTIOIb30BaHUE KIIETKOM YHEPTUU HE CBA3AHHOM C MEPEHOCOM 3JIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCMMOCTb SHEPIreTUKHU KJIETKHA OT KOHIIEHTPAILIMHU BEIlleCTBa 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 A pororpodos? st xemorpodhoB?

10. Kakoe 3HaueHHEe UMEIOT KOMOMHATOPHBIE MPOLIECCHI B TEHETUKE MUKPOOPTaHU3MOB?
3amanue 2. OxapakTepu3ynuTe pa3auvdHbIC THITEI OPOKEHUH.

1. OxapakrepusyiiTe 1o CleAyIOIIel cXeMe POIMHOHOBOKHUCIIOE OpOsKEeHHE

- UCXOJHBIN cyOcTpat(b)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peakuit

- YCJIOBHUS MPOTEKAHUS MpOoIecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHbI YHEPTETUUYECKUI BBIXOJ

- MUKPOOPT'aHU3MBbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

- IPAKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS

2. OxapakTepu3yHTe 1o CIAeAYIONEeH cxeme reTepoPpepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOXKEeHNE
- UCXOAHBIN cyOcTpar(bl)

- MIOCJIeI0BaTEeIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS IPOLECCa, BAPUAHTBI PA3BUTHS MpoOLecca NP U3MEHEHUH YCIOBUI

- CyMMapHbIil JHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3. OxapakTepu3yiTe 1Mo CIeAYIIel cCXeMe CITUPTOBOE OPOKEHHE

- HCXOIHBIN cyOcTpaT(bl)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peaKuit

- YCJIOBHUS MPOTEKAHUS MpoIlecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHbIi Y3HEPTETUUYECKUI BBIXOJ

- MUKPOOPT'aHU3MbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

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

- IOCJIeI0BATEIbHOCTh OMOXMMHUECKHUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS IPOLIECCa, BAPUAHTBI PA3BUTHS MpoOIiecca IPU U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3ananue 3. 3anonHsst Tabauny 1, npuBeauTe B Hell KOHKpeTHbIe puMepsl. Tabmuma 1. CriocoOsr
MOJTYYEHHUs] SHEPTUU MUKPOOPTaHU3MaMHU.

KounrtpoJsbHnasi padora

Tema 4. DHepreTuecKkre U OMOCUHTETHYECKUE MTPOIIECCHI.
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1 Ilpeamer u 3a1a4u MUKPOOMOJIOTHH, €€ MECTO U POJIb B COBPEMEHHOH OMoioruu. 3HauyeHue
MHUKPOOHOJIOTUH B HAPOJITHOM XO3SICTBE M MEAULIMHE.

2 Dransl pa3BUTUSI MUKpOOHOTIOTHH. POJTb 0T€UeCTBEHHBIX YUEHBIX B Pa3BUTHU HAyKH O
MUKPOOpPraHU3MaXx.

3 OcHOBHBIE HAIIPABICHUS PA3BUTHSA COBPEMEHHOM MUKpooOuonoruu. HoBbie HarpaBieHus B
MHUKPOOHMOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/IG MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NTPUMCHCHUC.

5 TIpokapuoThl — OCHOBHOM OOBEKT U3YYCHHUSI COBPEMEHHON MHUKPOOUOIOTHH. XapaKTEePUCTHKA
IIPOKAPUOTHBIX OPTaHU3MOB. J[Be BETBH MIPOKAPUOT: apXeH U 3yOaKTEePHH.

Omnpoc

Tema 1. Mukpo6uonorus. Mcropust, pa3nenbl, METOBI.
. Kakue paxkropbl 0ka3pIBaloOT BIMSHUE HAa YHCIEHHOCTh MUKPOOPIaHU3MOB B BojjoeMax?
. IlepeuncinnTe noka3arean CAHUTAPHO-TUTMEHUYECKON OLIEHKH BOJIBI.
. Kak mpoBoauTcst caHuTapHO-MHUKPOOHUOJIOTMYECKUNA aHATTN3 BOJBI?
. Kakne MUKpOOpraHu3Mbl OTHOCSITCSI K CAHUTapHO-TI0Ka3aTenbHbIM? YTO OHM XapaKTepu3yroT?
. Kakue nokasarenu XxapakTepu3yoT YUCTOTY BOJJOEMOB M MUTHEBOU BOJIbI?
. Kakue Qaxropsl 0ka3pIBaloT BIUSHUE HA Pa3BUTHE MUKPOOPTaHU3MOB B IOYBE?

~N N L kW N =

. Kakue BubI 3arpsi3HeHni MOUBBI M BOJIBI OTHOCATCS K HanOoJee omacHpM? Kak mpoucxoaut
CaMOOYHILIEHUE TTOYBLI U BOALI?

8. Kak MOXHO onpeiesIuTh YUCIEHHOCTh MUKPOOPTaHM3MOB B TTOYBE?
TecTupoBanme

Tema 1. Mukpobuonorus. ictopus, pa3aenbl, METOIBI.
1. Kak Ha3bIBatOTCS MPOLIECCHI MTEPEXO/IA CIOKHBIX A30TUCTHIX BEUIECTB B COCMHEHNE aMMHaKa?
Hurpuduxarnueit
AMMoHuUKaIuein
bpoxennem
Jdenurpudurxanuei

2. Hurpuduxkanus — 310. ..

IIpouecc okuc/IeHHs AMMHAKA 10 HUTPATOB U HUTPHUTOB
ITporecc okucieHus XKupa B IULEPUH U KUPHBIE KUCIOTHI
[Tpouecc oKuCIEHNS TIIIOKO3bI B IMMOHHYIO KHCIIOTY

[Tporecc OKUCIEHHS STHIIOBOTO CITUPTA B YIIEKUCITYIO KUCIIOTY

3. MuKpoOpraHu3Mbl CIIUPTOBOTO OPOKEHUS — ITO. ..
Bupycol

AKTHHOMHUIIETEI

bakrepuodaru

Apoxxn

4. Kakue MUKpOOPTaHU3MBI SIBIISIOTCS aBTOTPO(HBIMU?
azoTo0aKTep

XeMOCHHTe3UpyK e u (pOTOCHHTe3MpyoIHe 0aKTepuu
JPOAOKH, MOJIOYHOKHCIIbIE OaKTepUU

XJIAMHUIUU



5. ABTOTpO(BI MPU UCTIOIB30BAHUHM MUHEPAJILHOTO a30Ta MEPEBOIAT €ro B popmy:
HUTPUTOB

HUTPATOB

aMMHaKa

aMUHOKHCIIOT.

6. Kakne MUKpoOpraHn3Mbl y4acTBYIOT B (pukcanuu atMmochepHoro a3zora?
MICEBIOMOHAC, HUTPOOAKTED

a30To0aKTep, pu300MyM, IUAHOOAKTEPUH

Oanunnyc, XJIOPOKOK, (haru

KHILIEYHAs NalI0uKa, JPOXKKU, MyKOp

7. ukn TpukapOOHOBBIX KUCIOT OTHOCUTCS K MPOIIECCY:
AbIXaHUSA

OpOXKEeHHSI

dborocuHTe3a

DJIMKOJIN3a

8. B ocHOBe ToMO(epMEHTATUBHOTO MOJIOYHOKHCIIOTO OPOYKCHHUS JICHKHT:
¢dorocunTes

aHa00JIN3M

IIMKOJIN3

KaTa0OoJIHN3M

9. Cnoco0 monry4yeHus 23Hepruu, mpu kKotopoM AT® obpasyeTcs B mporecce aHadpOOHOTO OKUCICHHS
OpraHUYECKHX CyOCTpaToOB B peakIusix cyocTparHoro ¢hochopunrupoBanus.

1) porocunTes
2) npIXaHue

3) Opo:keHue
4) napa3suTusm

10. AnaspoOHOe mpeBpalieHue caxapa moj AeMCTBHEM MOJIOYHOKHUCIIBIX OaKTepuil ¢ 00pa3oBaHuEM
MOJIOYHOM KUCJHOTBI — 3TO...

MoJiouHOKHCI0€ OpOoKEeHHE

[TponmoHoBOKKCIIOE OpOKEHHE

MacnsiHokucoe OpokeHue

A11eToHOOYTHIIOBOE OpO’KEHHE

4.3 IIpomexxyTouHast aTTECTAlU 110 AUCIUIUTHHE MPOBOAUTCS B hopMe IK3aMeHa

Tunossbie Bonpocsl 3k3amena (OIIK-1, OIIK-2, OIIK-7, OIIK-8)

1 Ilpeamer W 3aga4u MHUKPOOMOJIOTMM, €€ MECTO M pOJIb B COBPEMEHHOM OHOJIOTMH. 3HayeHHE
MHUKPOOHOJIOTUH B HAPOJITHOM XO3SIICTBE M MEAULIMHE.

2 Dranbl  pa3BUTUS  MHKpOOMONOruMH. Ponb OTEUeCTBEHHBIX YUYEHBIX B pa3BUTHM HAyKd O
MUKPOOpPTaHU3MaX.

3 OcHOBHBIC HAampaBIEHUS Pa3BUTHS COBPEMEHHOH MuKpoOuonmoruu. HoBbele HampaBieHus: B
MHUKPOOHOJIOTUH U TIEPCIIEKTUBHI Pa3BUTHSL.

4 MI/IKpOCKOHI/I‘-IeCKI/Ie MCTOAbI UCCIICAOBAHUS MUKPOOPTAHU3MOB U UX NTPUMCHCHUC.
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10
11
12

13
14
15
16

17
18

19

20
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[IpokapuoTbl — OCHOBHOH OOBEKT H3yYEHHsS] COBPEMEHHOW MHKPOOMOIOTHU. XapaKTEepUCTHKA
IPOKapUOTHBIX OPTraHU3MOB. /[Be BETBU POKApUOT: apXeu 1 3yOaKTepHH.

Pasmeps! Mukpoopranu3mMoB. Mop¢hoa0rust MUKpOOPTaHU3MOB.

[Toxosimuecst dopmbl. DHAocmopel. WX cTpoenme, (GU3HOIOTHYECKOE TMpeAHA3HAYCHHE. TaIlbl
dbopMHUpPOBaHUS SHOCIIOPHI.

CtpoeHue mpoKapuoOTHOM KIIETKHU.

CocraB U CTpOEHHUE KIIETOUHBIX CTEHOK y NMpoKapuoT. KileTOYHbIE CTEHKH TpaMIOIOKHUTEIbHBIX U
IpaMOTPHULIATETILHBIX OaKTEPHIA.

Cdepomunactsl, mportorutactsl U L-popmbl OakTepuid.
[TonBmwxHOCTH y OakTepuil. JKryTuku, akcnaibHble GUOpHiLIbl. MexaHu3M JIBIKEHUS Y OAKTEPHIA.

CoctaB W OCOOCHHOCTH OpraHU3allMiM TEHETHYECKOTo ammapara OakTepuil. BHexpomocoMHbIe
AJIEMEHTHI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

MemOpaHHBIE€ CTPYKTYPBI KIETKH.
[{uTonyazma U KJIETOYHbIE BKIFOUEHHS IPOKAPUOTHOM KIIETKH.
Knaccudukarus MUKpoOpraHu3MOB, HOMEHKJIATypa U JUarHOCTUKA.

3HayeHne  MOpP(OIOTMYECKHX,  LUTOJOTUYECKUX,  KYJAbTYPalbHBIX,  (HU3UOJOTUYECKUX U
OMOXMMHUYECKHUX MPU3HAKOB JJI CUCTEMAaTUKH OaKTEpUd.

XapakTepucTuKa OTAEIOB IPaMOTPHUIATEIbHBIX, [PAMIIOIIOKUTENbHBIX, MUKOIIJIA3M U apXe0aKTepHid.

WzButeie Gpopmbl 6akrepuii. CanpoTpodHble U Mapa3UTHYECKHUE MPEICTaBUTENH, paCIIPOCTPAaHEHUE U
HKOJIOTHUSI.

I'pamorpunatensHble HecropooOpasyrolye Majouku. PacmpocTpaHeHHe W poiib B TOYBEHHBIX H
BOJIHBIX DKOCHCTEMAX.

OO6nuratHele BHYTPUKJIETOUHbIE Tapa3uThl. OCOOEHHOCTH METa00IM3MA.

TunoBble 3axanus 1is sk3amena (OIIK-1, OIIK-2, OIIK-7, OIIK-8)

CpaBHUTE KpUBbIE pOCTa MUKPOOPTaHU3MOB MPU MOJyYEHUHU MEPBUYHBIX U BTOPHUUHBIX METa0OIUTOB
B OMOTEXHOJIIOTUYECKOM IIPOU3BOJICTBE.

Kak u3BecTHO, mpon3BoacTBO BUTaMuHa B12 OTHOCUTCS K YMCTO OMOTEXHOJIOTMYECKOMY CITOCO0Y €ro
MOJyYyeHUs, KOrla B KauyecTBE IMPOAYIEHTa JaHHOTO BHUTAMHUHA HCIIOJB3YIOTCS TPOIMHOHOBBIE
Oaxtepun. [Ipeayioxxure onTuManbHbINA MeTO (hEPMEHTALIUY U YCIIOBHM €€ IPOBEACHHUS.

Hns >pdexTuBHOrO mnpoBeneHUs] OMOTEXHOJIOIMYECKOTro Ipolecca OOJbIIOe 3HAYEHHUE HMEEeT
nuTaTeabHas cpefa, B KOTOPOH MHUKPOOPraHU3MBI-IpoAyLeHThl BAB ucnons3yror B KadecTBe
MCTOYHMKA a30Ta pa3jIM4HbIE a30TCOAEPIKALINE COSANHEHNUS, COACPKAIINE aMUHHBIA a30T UM HOHBI
ammoHus. Kakue ycnoBusi mpoBeaeHus (EepMEHTAllMd [0 HMCTOYHHMKY a30Ta MPH TOTy4YEHUH
AQHTUOMOTHKOB OYZyT SBIATHCS ONTUMAIBEHBIMU?

B npornecce 6uocuHTe3a aHTHOMOTHKOB OOJBIIOE 3HAYEHUE MMEET COACp)KaHUE YIIIepona, a3oTa U
docdopa B murarenvHON cpene. Kak BiausieT M3MEHEHHE COAEP)KAaHHsS 3THUX BEIIECTB HAa IPOIECC
OMOCHHTE3a BTOPHYHBIX METAaOOIUTOB, M Ha MpoLecc epMEeHTALUH B LIEIOM?

[Ipu monmy4eHnH TeHHO-MH)XCHEPHOTO MHCYIMHA KaKhe MHUKPOOPTaHU3MBI UCIOJIB3YIOTCS B Ka4eCTBE
MPOJIYLIEHTOB?

Tunosbie Tembl KypcoBbIx padot (OIIK-1, OIIK-2, OIIK-7, OIIK-8)

PacTurenbHO-MUKPOOHBIE CHMOOMO3BI. [ eHeTHYEeCKIEe MEXaHU3MBbI BOJIIONINN OaKTepuid —
CUMOHOHTOB PaCTEHUH.

CumOunoreHHast HBOJIIOIHSI MUKPOOPTaHN3MOB

Mukpo61om 4enoBeka, ero CBsA3b C OHKO3a00IEBaHUSIMH.

BrnusiHre MUKpPOTIOJUTIOTAHTOB Ha BOAPOCIEBO-0aKTEpHUAIbHBIC IICHO3HI.
Mukpo61oM CeMEUKOBBIX KYJIBTYp U BIUSIOLINE HA HETO (PaKTOPHI.

KoponaBupycnas undekius COVID-19. OcoGeHHOCTH OMyYeHHs BAKIIMH U MEXaHHU3M UX
IEUCTBUSL.

Metarenom nouBbl. CTpyKTypa U BIMSIOIINE HA HETO (PAKTOPBHI.
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Orenka

Komrmerennn

Jeckpuntops! (ypOBHU) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

OIIK-1

Hwmeer mnpexacraBieHne 00 akTyaJlbHBIX MpOoOJIeMax, OCHOBHBIX
OTKPBITHSX B 001aCTH COBPEMEHHOW MUKPOOHOIOTUU. AHATTU3UPYET
TeHJICHUMUH Ypa3BUTUS HAy4YHBIX HCCIEAOBAHMM U YIpakTUYECKHUX
pa3pabotok B cdepe 9coBpeMeHHON MukpoOuonoruu. CBOOOAHO
bopMynupyeT{MHHOBAIIMOHHBIE ~ NPEIJIOKECHUS  JUIA  pEIICHUs
HECTaHJapTHBIX 3a7a4

OIIK-2

dopMupyeT  HOBBIE  peIIeHHss B  00JaCTH  COBPEMEHHOU
MUKpPOOHOJIOTUN IIyTEM HWHTErpaluy pa3iNyHbIX METOINYECKUX
MOAXOMOB.  AHamu3upyeT  TEHIEHUUH  pPa3BUTHS  HAyYHBIX
UCCIIEIOBAaHUN U MPAKTUYECKUX pa3paboToK B cepe COBPEMEHHOM
MUKpPOOHOJIOTHH, POCIIEKUBACT MEKIUCITUIIMHAPHBIE CBSI3U

OIIK-7

O6nanaer 3HAHUAMM TEPCHEKTUBHBIX MPOOJIEM U aKTyaJbHBIX
Hay4YHO-YHCClIeOBAaTEIbCKUX 3a/a4 B 007acTH MHKPOOHOJIOTHH.
Pa3pabarbiBaeT METONMKHM  peHIEHHS U KOOPAMHHPYET  HUX
BBITIOJTHEHHE C y4ETOM TpeOOBaHMI TEXHUKH 0€30IacHOCTH

OIIK-8

CBoOOIHO BiIaJ€eT HABBIKAMU  HCITONIL30BAHHS BCEX THUIIOB
COBPEMCHHOW ammapaTypsl Ui TOJEBBIX W JIAOOPATOPHBIX
HUCCIIEIOBAHUI B oOactu MHKPOOHOJIOTHH. Oo6namaer
METOJIOJIOTHEeH HAyYHBIX W MPHUKIAJHBIX HCCICIOBAHWK B 00NacTh
ouonoruu

«XOPOIIIOY
(70 - 84 6amnoB)

OIIK-1

AHanm3upyeT TEHICHIMW pPa3BUTHS HAyYHBIX WCCICIOBAHUN W
MPaKTUYECKUX pa3paboTok B chepe JcoBpeMEeHHON MUKPOOHOIOTHH.
@opMynHpyeT WHHOBAIIMOHHBIC TPEMJIOKEHUS Ui PEIICHUS
HECTaHJIAPTHBIX 33124

OIIK-2

dopMupyeT  HOBBIE  peIIeHHsT B  00JaCTH  COBPEMEHHOU
MUKpPOOHOJIOTUN IIyTEM HWHTErpaluy pa3iNyHbIX METOINYECKUX
noaxonoB. [IpocnexuBaeT MeXAUCIUILTHHAPHBIE CBSI3U

OIIK-7

Obmamaer 06a30BBIMH 3HAaHMSAMU TEPCIEKTUBHBIX MpoOIeM U
aKTyaJIbHBIX ~ HAay4YHO-MCCIIEJOBAaTEIbCKUX  3a7ady B  0OJIacTH
MUKpoOHosnoruu.  Pa3pabarbiBaeT ~ METOAMKH  pEUICHUS U
KOOPAMHUPYET WX BBINOJHEHUE C YYETOM TpeOOBAaHUN TEXHUKH
0€30MacHOCTH.

OIIK-8

3HaeT W MOXKET UCIOIb30BaTh OCHOBHBIE THIIBI COBPEMEHHOMN
ammapatypbl A TOJIEBBIX W J1A0OpaTOPHBIX HCCIENAOBAHUN B
obmactu MmukpoOuomornu. OOramaeT METOAONOTHEH HAYYHBIX
HCCIEN0BAHUI B 00JIaCTH OMOIOTHHI

«YZIOBJIETBOPUTEIHHOM
(50 - 69 6amnoB)

OIIK-1

AHanu3upyeT TEHICHIIMM PpA3BUTUS HAYYHBIX HWCCICAOBAHUNA U
MPAaKTUYECKUX pa3paboToK B chepe COBPEeMEHHON MUKPOOUOIOTHH.

OIIK-2

Crnocoben (popMupoBaTh HOBBIE PEIICHUS B OOJIACTH COBPEMEHHOMN
MUKPOOHMOJIOTUU TYTEM HWHTETPAlUN PA3IUYHBIX METOANYCCKUX
MOJIXO/IOB

OIIK-7

Ob6namaer 0a30BBIMH 3HAHHSAMHU TEPCHEKTUBHBIX MPOOIEM |
aKTyaJIbHBIX ~ Hay4YHO-HCCIIEJOBAaTeIbCKUX  3afa4y B oOJacTH
MUKpoOHosiornu. Pa3zpabaThiBaeT METONUKH PEHICHUS C Y4YETOM
TpeOOBaHUI TEXHUKHU O€30MMaCHOCTH.

OIIK-8

Hcnonb3yer OCHOBHBIE THIBI COBPEMEHHOHM ammapaTypbl s
MOJICBBIX M JIaDOpAaTOPHBIX  HCCIEAOBaHWM B oOiacTu
MUKPOOHOJIOTHH
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OIIK-1 He ananu3upyeT TEHOEHIMM pa3BUTUS HAyYHBIX HCCIEAOBAaHUN U
MPAaKTUYECKUX pa3paboTOK B cdepe COBPEMEHHOW MUKPOOHOIOTHH.
He cnocoben ¢opMmyanpoBaTh MHHOBAIIMOHHBIC MPEATIOKEHUS IS
peleHNs HeCTaHAAaPTHBIX 3a/1a4

OIIK-2 NMeeT HU3KMI ypOBEHb TEOPETUUECKUX 3HAHUN IO ITUCLUIUIMHE, U
HE TIPOCIIEKHMBACT MEXKIUCUUIUIMHAPHBIE cBA3u. He crnocoben
dbopMupoBaTh HOBBIE peHICHHS B  0O0NAacTH  COBPEMEHHOM
MHUKPOOHMOJIOTUM TYTEM HWHTETPALUN PA3TUYHBIX METOANYECKUX
MOAXO/I0B

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

OIIK-7 He o6nanmaer 3HaHUSMH TMEPCIEKTHUBHBIX MPOOJIEM U aKTyaJbHBIX
Hay4YHO-MCCIIEIOBATEIbCKUX 3a/1a4 B 00J1aCTH MUKPOOUOIOTHH.

OIIK-8 He 3HaeT OCHOBHBIE THUIIBI COBPEMEHHOM ammaparypsl I MOJIEBbIX
U J1a0opaTopHBIX MCCIENOBaHUN B oOnacTu MukpoOuoioruu. He
o0s1aaeT METONOJIOTHEH HAYYHBIX M MPUKIAJHBIX UCCICIOBAHUN B
obnactu Guonoruu

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO TMCIUIIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Tpuctynas x M3y4EHUIO AMCLUIUIMHBI, B IEPBYIO odepelb OOydarolMMcs HEOOXOIUMO O3HAKOMMTBCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenensieT comepskaHue, oObeM, a
TaKKe MMOPAJO0K N3yUeHHsI U IIPENoAaBaHus yueOHON AUCIUILINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TeXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIE CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAS U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOeCIeyYeHHUE,
npodeccroHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpeuyeHb
npo¢eCCHOHAIBHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIPABOYHBIX CHCTEM, HEOOXOAUMBIX IS OCBOCHUS
JTUCLUUTUINHBL.

5.2 Pexomennaruu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMy 110 TUCIUILIIMHE

[Tpu n3yuennn u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

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

- IPY CaMOCTOSATEIIBHOM U3yYEHUH TEOPETUUECKON TEeMBbI CJIeNaTh KOHCIIEKT, UCTIONIb3Yysl PEKOMEH/I0BAHHbIE
B PITJI ucrounuku, npogeccruoHanbHble 6a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

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

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoaMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
MCTOYHHUKOB M JIUTEPATYPhI IO TEMATHKE JCKIIHA.

KoHCHeKT JIeKInu JOKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOKeT OBITh BBITIOJIHEH B paMKax pacliedyaTKH BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

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

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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7. EmueB B. T., Mumyctun E. H. Cenbckoxo3siicTBeHHass MUKpoOOMOJOrHs : Y4YeOHMK Ui BYy30B. -
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8. EmueB B.T., Mumyctun E.H. Cenbckoxo3siicTBeHHass MUKpOOHOJIOTHS @ NpakTHYECKoe Irocolue. -
Mockasa: FOpaiit, 2019. - 204, [1] c.

9. KcenoonroB b.C. OCHOBBI MUKPOOUOJIOTHH M 3KOJOTHUECKONH OMOTEXHOJIIOTHH : yuyeOHOoe mocobue. -
Mocksa: U]I "®OPYM", UHD®PA-M, 2018. - 220 c.

6.3 VlHble HICTOUHUKHU:

. Mukpo6wuoror.py - http://micro-biolog.ru

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

. Pycckuit MmenunmHCKuU cepsep - http://www.rusmedserv.com

. Mon6wuo.py - http://molbiol.ru/

. Mukpo6uomnorus - http://microbiology.ucoz.org

. Menynugep - http://meduniver.com

. The Microbiology Society - http://www.microbiologyonline.org.uk
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7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJSA M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThl.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE MILTIOCTpaud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JlunieH3noHHOE ¥ CBOOOTHO PAcIIPOCTPaHIEMOE MPOTPpaMMHOE 0OecTIeUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

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

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHbBIE CUCTEMBI:
1. LIndposoit obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOTO jAoctyma): 0a3za mamHbix. — URL:
https://www.springeropen.com

4. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX u3aarenbeTB. — URL: https://arch.neicon.ru
6. Hayunas snexkrponHas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas oubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osmekrtponHas OubOnuoreka Poccuiickoit akamemunm — ectecTtBo3Hanms. —  URL:
https://www.monographies.ru

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

10. IIpesunentckas 6unbamoreka mmeHnu b.H. Enprimaa. — URL: https://www.prlib.ru

11. Poccuiickas rocynapcTBeHHasi Oubnuoreka: opuuuanbuelii caiit. — URL: https://www.rsl.ru
12. Poccwuiickast HarimoHanbHast Oubnuoteka: odpunmanbapiii cadT. — URL: http://nlr.ru

13.  VYuuBepcurerckas OuOIMOTEKa  OHJIAWH:  AJIEKTPOHHO-OMOMMoTeyHast cucrema. —  URL:
https://biblioclub.ru

14. ®enepanpublit mopran «Poccuiickoe obpazosanue». — URL: https:// www.edu.ru
15. OBC «YuuBepcuterckas oubnmuoreka onnaita» . — URL: http://www.biblioclub.ru
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

17. ONEKTPOHHBIN KaTrajor dyHIaMeHTaJIbHON OubmuoTeKn TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

18. KOpaiit: oOpa3oBarenbHas maTdopma, AIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru
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BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



