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

OK-7 Crioco6HOCTh K caMOOpraHu3aIii 1 caMo00pa30BaHUIO

OIIK-3 CnocoOGHOCTh MOHMMATh 0a30BbIE IMPEICTABICHUS O Pa3HOOOpa3uu OUOJOTHYECKUX OOBEKTOB,
3HaYeHHE OMOpa3HOOOpas3usi Uil YCTOWYMBOCTH OHOCHEpPHI, CIOCOOHOCTHIO HCIOIB30BaTh METOBI
HaOMIOZICHNs1, ONTUCAaHUs, HICHTH(PUKALUH, KITacCU(PUKALIUH, KyIbTUBUPOBAHUS OMOJIIOTHYECKIX 0OBEKTOB

OIIK-4 Cmoco0HOCTE

IIPUMCHATH

IIPHUHIUIIBI

CTPYKTYpHOM ¥ (PYHKIIMOHAIBHOW OpTraHU3aIuu

OMOJIOTMYECKUX O0BEKTOB U BJIaACHUEM 3HAHUEM MEXaHU3MOB TOMEOCTaTUIECKOM peryisnun; BJIaJCHUCM
OCHOBHBIMH (1)I/I3I/IOJ'IOFI/ILI€CKI/IMI/I METOAAMHU aHaJIn3a U OL€HKH COCTOSHUS )KUBBIX CUCTEM

1.2 Bunpl u 3a1aun mpo¢eCCUOHATBLHOMN NeITEIbHOCTH 110 UCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

- HAY4YHO-UCCJICAOBATCIIbCKaA ACATCIBHOCTE B COCTABC I'PYIIIILI

- IIOATrOTOBKA 00BEKTOB U OCBOCHHUE MCTOJO0B HUCCIICAOBAHUA

- ydacTue B IPOBEACHHUHU JIA0OPATOPHBIX U IMOJIEBBIX OMOJIOIMYECKHX MCCIEIOBAaHUI MO 3aJaHHOM

METOIUKE

- BBIOOp TEXHUYECKUX CPEJICTB U METOJOB pabOTHI, paboTa Ha IKCIICPUMEHTAIBHBIX YCTAHOBKAX,
MOITOTOBKA 00OPYIOBAHHMS
- aHaJIM3 MOJy4YaeMOoU MOJIeBOM U JIabOpaTOpHON OMOIOTUYECKON MH(OPMAIINH C UCTIOIh30BaHUEM
COBPEMEHHOM BBIYMCIUTEIbHON TEXHUKHU
- COCTAaBIJICHHE HAYyYHBIX IOKJIAJ0B M OMOIHMOrpauIecKuX CIIUCKOB 10 3aJaHHOM TeMe

- yyacTue B pa3pab0TKe HOBBIX METOJUUECKUX MTOIXO00B

- ydyacTue B TMOATOTOBKE HAyYHBIX OTYETOB, 0030pOB, MyOIHMKAIMil, MAaTEeHTOB, OpPTraHU3ALMU

KOH(pepeHIui

- negarorudycckas

- TIOATOTOBKA W MPOBEJCHHUE 3aHATUI 1O OUOJIOTHH, YKOJIOTHUH, XUMHH B 0011€00pa30BaTEIbHBIX
OpraHU3aIMsIX, SKCKYPCHOHHAs, TPOCBETUTEIbCKAS U KPY)KKOBasi paboTa

1.3 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU:

O06001TIeHHBIE TPYIOBEIE
(yHKIMH / TPYAOBBIC
(OYHKIMY / TPYAOBBIC HIIH
npodeccroHaTbHBIC
JecTBUs (IPU HATTUYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAUMBIC TSI JOPMUPOBAHHS
TPYJOBOTO JICHCTBHS / KOMITIETCHIINU

OK-7 CnocoOHOCTB K
CaMOOpraHU3aLuH U
camM000pa30BaHUIO

3HACT ¥ MOHUMAET:

- (pu3moNOTHUECcKre OCHOBHI OPTaHU3aIlNHU PEXIMa TPY/a;
- METONWKH CTaTUCTHYECKHUX HCCIIEN0Ba-HUH, METOIUKH
pacuéra nokasareiei.

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

- OpraHM3OBBIBATH pabodyee MECTO WM TpPYH COTIIACHO
TpeOOBaHUAM HAyYHOW OpPraHU3alNU TPYIA;

- paborarb ¢ nHpOpMaLUEH.

Bnageer:

HaBBIKAMH CO3JaHHSI MYJIBTHMEIUHHBIX Ipe3eHTAIUH,
OCHOBAaMH JIOKJIaJa TAHHBIX B ayJUTOPHUH.

OIIK-3 CniocodHOCTH

3HAeT ¥ IOHUMACT:




IMIOHUMaTh 0a30BEIE
TIPEICTABIICHUS O
pazHooOpazuu
OHOJIOTMYECKUX 00BEKTOB,
3HaueHUE OropazHooOpasus
JUIS yCTOMYMBOCTU
o6uochepsl, CmoCOOHOCTHIO
HCIOJIB30BaTh METOJIBI
HaOJIIOEHNs], OITMCAHU,
HaeHTU(UKATIVH,
KJ1accupuKaImm,
KYJIETUBUPOBAHUS
OHOJIOTHYECKUX 00BEKTOB

- TCOPCTUYCCKUC OCHOBBEI MI/IKpO6I/IOHOI‘I/II/I u
BHUPYCOJIOTUH M HUCHOJB3YCT UX IS U3YUCHUSA KU3HU U
CBOMCTB  JKHMBEIX O6’L€KTOB, nux I/I,I[eHTI/I(l)I/IKaLII/II/I u

KYJIBTHBHPOBAHUS;
- 3HaueHHEe OHOpa3HOOOpasusi Ui  YCTOWYMBOCTH
onocdepsl.

YMeer (criocoOeH IPOIEeMOHCTPUPOBATH ):

NPUMEHSTh METOAbl HaONMIOAeHMs, KiaccupuKa-1uy,
KyJABTUBHUPOBAaHUS, BOCIPOM3BOACTBA OMONO-THYECKUX
00BEKTOB B IPUPOIHBIX U T1aOOPAaTOPHBIX yCIOBHUSX;

- WCIOJB30BaTh IONYYCHHBIC 3HAHUS UIsI aHaIH3a
B3aMMOJICHCTBUM OPraHU3MOB PAa3IUYHBIX BHIOB JPYT C
JPYTOM U CO Cpeoil OOUTaHus;

Bunaneer:

- OTBITOM y4acTHs B paboTax Mo MOHUTOPHUHTY M OXpaHe
OMOpPECYPCOB, MCMONB30BaHUS OUOIOTHYECKUX OOBEKTOB
JUTSL aHAJIM3a KauecTBa CPe/Ibl X OOUTAHUS,

- TMOHHMMAET pPONb OHOJOTHYECKOTO PAa3HOOOpasus Kak
BEAyIIEro (akropa YCTOWYMBOCTH JKHUBBIX CHCTEM W
orocdeps B 1IEIOM.

OIIK-4 CnocobHOCTh
TIPUMEHSTh TTPUHITUTIBI
CTPYKTYpHOU U
(hyHKIIMOHATHHOM
OpraHU3aINH
OHOJIOTHYECKUX OOBEKTOB U
BIIaJICHHEM 3HAaHUEM
MEXaHH3MOB
TOMEOCTaTHIECKOM
PETYISIITNY; BIaICHHEM
OCHOBHBIMU

(hHM3HOTOTHYIE CKIMH
METOAAaMH aHAJIN3a U
OIICHKH COCTOSIHUS KUBBIX
CHCTEM

3HaeT ¥ IMIOHUMAET:

- TPUHLUOBL  CTPYKTYpHOH W (YHKUHMOHAIBHOM
OpraHu3aluy OUOJOTHYECKUX 0OBEKTOB;

- OCHOBHBIE  CHCTEMBl  JKM3HeoOecleueHHss U
TOMEOCTATHUECKON PErysUUH >KU3HEHHBIX (YHKUUH Y
MUKpPOOPraHU3MOB,

CocOOBl  BOCHPHSATHS, XpaHEHUs W [epeaadu
uHPOpPMAlMKM,  OPUEHTHPYETCS B  COBPEMEHHBIX

METOIMYECKUX IMOAXOAaX, KOHIEMIUSIX M MpobdieMax
MHUKPOOHOJIOTHH.

YMmeeT (crocoOeH MPOAeMOHCTPUPOBATH):
- W3Marath W KPUTUYECKH aHaJIM3MPOBaTh 0Oa30BYIO
obmenpodeccnoHabHYI0 HHPOPMAITHIO;

BBISIBIISITH ~ CBA3U  (DUBUOJIOTMYECKOTO  COCTOSIHUS
00BeK-Ta cakropamu OKpYy Karomei cpensl,
WCTIOJIb30BATh PETYJSITOPHBIE MEXaHW3MBI 00eCICUCHHUS
TOMEOCTa3a KHUBBIX CHCTEM.

Bnaneer:

- HaBBIKAMH M METOAAMH MHKPOCKONMYECKHX U
MHKPOOHOJIOTHYECKUX ~ HMCCIICIOBAaHUN  OHOJIOTHYECKUX
00BEKTOB;METOAAMH CBETOBON MHUKPOCKOIINH;

- MeToJaMH  KYIGTUBHUPOBAaHUS ¥ OINpEIeNICHUs
MHUKpPOOPTaHU3MOB;

- METOJaMHU HCCIIEIOBAaHUS M aHaln3a XUBBIX CHCTEM,
MaTeMaTHIeCKUMHU METoIaMi 00pabOTKH PE3yIbTaTOB.

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

OK-7 CriocoOHOCTH K caMOOpraHU3aluy 1 caMo0Opa30BaHUIO

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemecTp)

112(3(4]|5]6

—

AmnaromMus u
MopdoJtorus
pacTteHuit




AHatoMus u
(husHoNoTHA YeIoBeKa

Bsenenue B
MIPOCKTHYTO
ESATENLHOCTD

T'eoboTanmka

3oo01orus
0€eCII03BOHOYHBIX

3o0morust
[MO3BOHOYHBIX

MNunosanmonHas
SKOHOMMKA U
TEXHOJOTHMUECKOE
MpPEeANPUHUMATEIBCTB
0

Undopmaruka n
MHPOPMAIIIOHHEIE
TEXHOJIOTUN

MonexynapHas
ononorus

10

IIpakTuka o

MOy YEHHUIO
podecCHOHATBHBIX
YMEHHH U OMbITa
npodeccrnoHaTbHON
JIESTeTbHOCTH

11

[Ipennuniomuas
NpaKTHKa

12

Cucremarnka
pacTteHuit

13

dusuka

14

dusnonorus
pacTteHuit

15

XuMus

16

ITutonorus u
TUCTOJIOTHS

17

OKoJIoTUS

+ |+

OIIK-3 CnocoGHOcTh MOHHMMAaTh 0a30BBIE MPEACTABICHUS O Pa3sHOOOpa3HH OMOJIOTH!

00BEKTOB,
HCITOJIB30BaTh

MCTOObI

KyJIBTUBUPOBAHUS OMOJIIOTHYECKHX 0OBEKTOB

OIMMCAHUS,

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®dopma oOydeHus

Ounas
(cemecTtp)

2131451617

—

AnantanuoHHas
JTUCIUIITAHA JTS
WHBAJIHIOB U JIHII C
OB3 "BoszpacTtHas
¢duzuonorus”

+

AmnaromMus u
MOPQOITOTHS
pacTteHuit

3HaueHHe OuopazHooOpasusi g YCTOWYMBOCTH Ouochepsl,
HAOIIONCHUS,

uaeHTU(DUKAIIH,

CIIOCOOH
KIaccuug



3|BospactHas +
(usuonorus

4 |T'epnieTomorus +

5|Tuapobuonorus u + | +
UXTHOJIOTHUS

6 (3o0morus + | +
0€eCITI03BOHOYHBIX

7 |300n0rus + | +
[M03BOHOYHBIX

8 |Mukonorus +

9]0co060 oxpaHsembie + | +
TPUPOTHBIC
TEPPUTOPUH

10 |ITapasuTonorus +

11 |IIpakTrka o + + +
MOy YEHHUIO
MEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB

12 |®nopa u dayna +
TamOo0BCKOH o0OIacTn

OIIK-4 CrnocoOHOCTh TPHUMEHSATh MPHUHIUIIBI CTPYKTYpHOW U (yHKIIMOHATHHOMN
OpraHu3aly OHMOJOrMYecKHMX OOBEKTOB U  BIAJCHMEM 3HAHUEM MEXaHHU3MOB
TrOMEOCTAaTUUYECKON PEryyiliy; BilIaJleHUEM OCHOBHBIMH (DU3HOJIOTHUYECKUMH METOJaMU
aHaJIM3a U OLICHKU COCTOSIHUS KUBBIX CUCTEM

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPENETIAIOINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

11234 |5]6[7]38

1 |Anatomus u + | +
Mopdonorus
pacTeHui

2 |AHaToMus 1 + | +
(husmoNorus YemoBeka

3 |buokubepHeTHKa 1 +
yIpaBlicHHE
(QYHKIMSIMH
opraHuzma
JeSITETIbHOCTH

4 |buoxnumuyeckue +
OCHOBBI CTPOCHHS
(OYHKITHOHUPOBAHUS
JKHMBBIX OPraHH3MOB

5 (300morus + | +
0€eCITI03BOHOYHBIX

6 |3oonorus + | +
[M03BOHOYHBIX

7 |Muxonorus +

8 [IIpakTuka o +
MOJTY4YEHUIO
po(heCCHOHATTLHBIX
YMEHUH U OIIbITa
poheCCHOHATTLHOU
JeSITeIbHOCTH




9|ITpakTuka mo + + +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHHU 1 HaBBIKOB

10 {ITpenounioMHuas +
MPaKTHKA

11 |Cucremaruka + | +
pacTteHuit

12 |®usnonorus BeICIIEH +
HEPBHOMN
JIeITEILHOCTH

13 (®usnonorus +
pacTeHui

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuumimHa « MEKpOOHOJIOTHSI ¢ OCHOBAaMH BHPYCOJIOTMM» OTHOCUTCS K 0a30BOM YacTH y4eOHOro IjIaHa
OII no nanpasnenuto noarorosku 06.03.01 - buonorus.

JucrummHa « MUKpOOHOJIOTHS C OCHOBAMH BUPYCOJIOTHIY U3Y4aeTcs B 5, 6 ceMecTpax.

3.00beM U coep:kaHMe TUCHHUILTHHBI
3.1.00beM ITUCIUTUIHHEL: 8 3.e.

Ounas: 8 3.e.
Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 288
Konrakthas pabota 124
Jlexuuu (Jlexuum) 32
JlaGoparopnsie (J1ab. pab.) 74
[Tpaktuueckue (IIpakr. pab.) 18
CamocrositenbHas pabota (CP) 128
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoMU DOpMBI TEKYIIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
UM | . | KT
pab. |pab.
O|O0|]0O0]|O
5 cemecTp

1 Mukpob6uomorus. JlaGopatopHas
Ucrtopwust, pazmensr, | 4 | 6 | 2 | 10 pabora
METOJIBI.

2 Mopdosorus u JlaboparopHas
(byHKIMOHATBHAS pabora;
CTPYKTypa 4 16 |4 |16 KonrtponbpHas
OakTepHaIbHOM pabota
KIICTKH.

3 IIuranue u poct JlaboparopHas

4 16 | 4 |16
MUKpPOOPTaHHU3MOB. pabora




4 OHepreTudeckue JlaGoparopHas

IIPOLIECCHI. 41 sl alis pabora;
KonrtponbpHas
pabora

5 buocunreTnueckue JlaGoparopHas

2 | 8|4 |16
MIPOLIECCHI. pabora
6 cemecTp
6 Bupycomnorus. JlaGopatopHas
6 | g T pabora;
KonTponbHas
pabora

7 PaznooGpasue u JlaGopatopHas
CHUCTEMaTHKa 4 (24| - | 18 pabora
MHUKPOOPI'aHU3MOB.

8 JleiicTBue (pakTopos JlaGoparopHas
BHEIIHEN cpeibl Ha pabora;
MHUKPOOPTraHU3MBI. 4 18 - | 18 KonrtponbpHas
Okosorus pabora
MHUKPOOPI'aHU3MOB.

Tema 1. MukpoOuosnorus. Ucropus, pa3nensl, MeToabl. (OK-7)

Jlekumus.
Jlexmmst Nel. Mictopus pa3zButusi Mukpoouosorun. [Ipenmer u 3apaqum MUKPOOHOJIOTHH, €€ MECTO M POJIb B
COBPEMEHHOU OHMO0ruy. 3HaYeHHEe MUKPOOHOJIOTHH B HAPOTHOM XO3SMCTBE M MEAUITMHE. DTaIbl Pa3BUTHS
Mukpoouonorun. OTKpeITHE MUKpoOopraHu3MoB A.JleBenrykoM. Paboter ommcarensHoro nepuosa (P. I'yka,
KJILJL broddona, I11. Kanbsip ne Jlarypa, T. [lIBanna, ®. Kroruunra). Hayunas nestensrocts JI. [lacTtepa,
€ro poiib B GOpMUPOBAHUU HAYKHU O (HYHKIMSIX MUKPOOPTa-HU3MOB M BOSHUKHOBEHUHU PA3IUYHBIX 00acTeit
Mukpoouonorun. 3HadeHue padot P. Koxa, M. beliepunka, A.®@nemunra, A Jle bapu.
Ponp oTeuecTBEHHBIX YYEHBIX B pPa3BUTUM HAayKM O MHKpoopraHu3Mmax. Pa3BuTue oTedecTBEHHOMU
mukpobuonoruu. Ilepsoie pycckue mukpoduonoru (JI.C. Llenkosckuit, 1.M. Meunukos, H.®. I'amarnes,
JLK. 3abonmotHblii W 1p.), UX BKJIAX B pa3BUTHE HAyKU O MHUKpoopranuzmax. 3HaueHue pador C.H.
Bunorpaackoro u B.JI. OwmensHckoro [uiss pa3BUTHS HOBOIO HANpaBICHUS — DKOJIOTMUYECKOU
mukpob6uosnoruu. M.C. BopoHUH — 0CHOBaTeNb OTEYECTBEHHOM MUKOJIOTHH.
OtkpeiTre BupycoB u 6akrepuodaros. Padors! [.1. MBanosckoro, @.J1. Dpems.

PazButne mukpobuonoruun B XX Beke. JlocTmwkeHUss COBETCKUX MHUKpoOuosioroB. Paboter I"A. Hancona,
Bb.JI. Ucauenko, A.A. Mmmenenkoro, H.A. KpacunsnukoBa, E.H. Mumyctuna, B.H. Illanomnukosa,
C.I1.LKocteruesa. B.C. byTkeBuya.
OtkpbiTie aHTUOMOTHKOB. PabGorel A.@nemunra, X. ®@nopu u O. Yeitna. Bximag 3.B. EpmonbeBoii B
pa3paboTKy OT€YECTBEHHBIX AHTUOMOTUIECKUX MPEIapaToB.
OcHOBHBIE HAPaBICHUS PA3BUTUS COBPEMEHHOW MUKPOOHOIOTHH; 00IIasi MUKPOOUOIOTHS, MEIUIIMHCKAS,
MIPOMBIIIUICHHAS], CEbCKOXO3sMCTBEHHAsI, MMOUBeHHass U Ap. KpaTkas xapakrepuctuka ux 3aaad. HoBbie
HaANpPaBIEHUS B MUKPOOUOJIOTHH U MTEPCTICKTHBBI PA3BUTHSL.
Jlexmmst Ne2. MeToapl ucciaeoBaHusi B MUKPOOHOIOTHH.
[IpokapuoTbl — OCHOBHOW OOBEKT M3Yy4YEHHUS COBPEMEHHOHM MHKpPOOHONOTHU. XapaKTepHCTUKA
MPOKAPUOTHBIX OP-TaHU3MOB. J[Be BETBU MPOKAPHOT: apXeH U DYOaKTEPHUHU.
MuKpoCKONTUYeCKHE METOABI UCCIEA0BAHNUSI MUKPOOPTaHU3MOB.
CBeToBOI MHUKPOCKON M €ro pPa3HOBUAHOCTU: TEMHOIOJbHAs, (Pa30BOKOHTpACTHAsl W JIIOMUHECLIEHTHAs
MuKpocko-niusi. Ilpemaparel kieTok MUKpoopraHuzmMoB. IIpocTeie u auddepeHunpoBaHHBIE METObI
OKpPacCKH KJIETOK.

IIpakTH4eckoe 3aHATHE.
Opranu3aiys MUKPOOHOJIOTHYECKON JJabopaTopuu U mpaBwiia padoTel B Hell. CTepun3arusi.
[TuTaTenbHbIE Cpeabl.



[1nan npoBeneHus 3aHATHSI.

1. Crepunuzanus.

2. IlurarenbHble CpeIb.

3. KynbTuBUpOBaHME MUKPOOPTAHU3MOB.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOXOAMMO cPOPMUPOBATH MOHATHUS O
CTEpPHIIN3AIINH, TUTATEIBHBIX CpellaX, BEIPa00TaTh HABBIKU MPUTOTOBJICHUS TUTATEBHBIX CPEl.

KoHTposnpHBIE BOIIPOCHI.

Kakue meTonpl cTepunmzanuu Bbl 3HaeTe?

Kakue ObIBatOT KylIbTYpbl MUKPOOPTaHU3MOB?

Kaxkune ObIBaroT muTaTenbHbIE CPeIbl?

Kak nmpoBoauTCs KyIbTUBUPOBAHUE a3POOHBIX MUKPOOPTAaHU3MOB?

Kax mpoBoauTCst KyIbTUBUPOBaHUE aHA3POOHBIX MUKPOOPTaHU3MOB?

JlaboparopHast pabora. MUKpPOCKONTMYECKUE METO/IBI UCCIISTIOBAHIS MUKPOOPTaHH3MOB.

Jlaboparopnas pabora. [IpaBuia paGoTsl ¢ MuUKpoopranusMami. [I[puroToBIeHrE MPUKUZHECHHBIX U
MOCTOSTHHBIXTIPENapaToB.

3ajaHus 1J151 CAMOCTOSITEJIbHOM PadoThI.

3ananue 1. [loAroToBUTH COOOIIEHUSI 0 MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B MIPUPOE U KU3HU
YEJI0BEKa.

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

3ananue 3. 3anoIHUTE CIEAYIONIYI0 Ta0nuIly: "TeMepaTypHblil pekuM TpH pa3InYHbIX Croco0ax
TEPMHUECKON cTeprin3anuu."”

JlaiiTe onpeaeneHne NOHATHAM «CTEPHIN3aLUsy, «nactepu3anus». OObsICHUTE, 3a4eM UCIIOIb3YIOTCS 3TH
IIPOLIECCHI.

Tema 2. Mopdosiorust 1 pyHKIIMOHAJIbHAS CTPYKTYpa 0akTepuaabHoil kiaeTku. (OIIK-3)
Jlekumus.
Jlexmmst Ne3. Mopdosiorust MUKpOOpraHU3MOB.

Pasmepsl  MukpoopraHu3moB. OJHOKJIETOYHbIE M MHOTOKJIETOUHbIe (hopMmbl. OCHOBHBIE (HOPMBI
OIHOKJIETOYHBIX OakTepuil. XapakTepHble oO0beanHeHHs KieTok. Mopdonoruueckas nuddepeHupoBKa
MHUKPOOPTI'aHU3MOB.

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

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

Jlexuus Ne4 CtpoeHne U XUMHUYECKUN COCTaB MPOKAPUOTHON KIIETKHU.

Oco0eHHOCTH CTPOEHHMSI KJIETOK MPOKApUOTOB B CPABHEHUHU C 3yKaproTaMu. [loBepXHOCTHBIE CTPYKTYpHI
npokapuoroB. CocTaB U CTPOGHHME KJIETOYHBIX CTEHOK y MpoKapuoT. KieTrouHble CTEHKHU
IPaMITONIOKUTENBHBIX U TPAaMOTPHULIATEIbHBIX OakTepHil. 3HaYeHHE KJIETOYHBIX CTEHOK.

[Tporomnactel U cdepomnactsl. L-popMBI U MHUKOIUIa3MbI, BO3MOXHbBIE NPUYUHBI MX BO3HUKHOBEHHS.
Cau3ucThie CI0M M KarcCynbl; XUMUYECKUl coctaB U ¢yHkuuu. [lonBrxHOCTh Y Oaktepuid. XXryTuku: ux
YHCII0, COCTaB U pac-mosiokeHue y Oakrepuit. OceBasi HUTh CIIUPOXET. AKCHaNIbHbIE (GUOPMILIBL. MexaHu3m
JBUKCHUS y OaKTepHil.

Peakium Takcuca y mpoKaproTOB (a9pOTaKCHUC, XeMOTaKCHUC, POTOTAKCHC).

dum6bpun 1 nonosbie Boocku (F-mmm) y 6akrepuii, nx GyHKITUH.

MeMOpaHHbIE CTPYKTYpBI KJIETKH MpokapuoToB: LIIIM, Me30CcoMBbI, THIAKOUIBI, XpPOMaTO(OPHI, a3POCOMBI
u 11ip. Lluto30mb 1 pubocombl. BrimtoueHus, MX cOCTaB ¥ 3HAYEHUE Y PAa3HBIX MUKPOOPTaHU3MOB.

Jlekuusa NeS. ['eHeTrka MUKpPOOPraHU3MOB

CoctaB W OCOOCHHOCTH OpraHW3allMk TEHEeTWYecKoro ammapara (Hykieouna). Perumkamus JIHK.
I'enetnueckuii koJ 1 cuHTe3 Oesika. BHEXpoMOCOMHBIE 3JIEMEHTBI HACIIEACTBEHHOCTH POKAPHOTOB.
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OO6nacTy MPaKTUYECKOTO HCIOIb30BAaHUSI MYTAaHTOB MHUKPOOPTraHM3MOB. PekoMOHMHAIUS y NMPOKAPHOTOB:
TpaHc-popManus, TPAHCAYKIMs, KOHBIOTalus. MoONeKylIspHble OCHOBbI MyTareHe3a M THUIBl MYTalluil.
Mytanuu, wMyrareHHsle (¢aktopsl. Pa3sHooOpasume MyTaHTtoB. YacTtoTa M CKOPOCTh  MYyTallWH.
IeHoTunuueckass W (EHOTHNUYECKAass W3MEHYMBOCTh. llomysnsiMoHHAs W3MEHYMBOCTh. Cenexius
pa3nuyHbIX MyTareHoB. OONacTH MPaKTUYECKOTO HC-TIONIb30BAaHUS MYTAaHTOB MHKPOOPTaHU3MOB.
PexomOuHammst y mNpoKapHOTOB: TpaHchopMmalys, TpaHCAYKIMSA, KOHBIOranus. PexomOuHamus vy
9YKapUOTHBIX MUKPOOPTaHU3MOB. 110110BOM U MapaceKcyaabHbIM POLECCHI.

Posib TpaHCTE€HHBIX MUKPOOPraHU3MOB B Pa3BUTUU HAYKU U IPOU3BOACTBAX B TEHHON MHXKCHEPUH.
IIpakTnyeckoe 3ansATHE.

IIpakTrueckoe 3aHsATHE. MUKPOCKOIINYECKHUE METOABI UCCIIEA0BAaHUS MUKPOOpraHu3MoB. Hekotopsie
0COOEHHOCTHU CTPOCHUS POKAPUOTHOMN KIIETKH.

IIman IMMPOBCACHHUA 3aHATHUA.

1. Muxkpockonus.

2. IlpuroroBieHre MUKPOCKOIIMUECKUX MPENapaToB.

3. CTpoeHue KIETOYHOM CTEHKU. BHYTpUIIMTOIIIa3MATUYE€CKUE BKIIFOUCHHUSI.
4. [TuTOXUMHUYECKHE METO/IbI MCCIIEIOBAHNS MUKPOOHOM KIIETKH.

5. JlJabopatopHas pabora.

Meroanueckrue peKOMEHIAIUK: B MIPOIECCe 3aHATUS HEOOX0AMMO cpOPMUPOBATH MOHATHUS O
MHUKPOCKOITNYECKUX METOaX UCCIEIOBAHNS MUKPOOPTaHU3MOB, OCOOEHHOCTSX CTPOEHHSI TPOKAPUOTHOM
KJIETKH, BEIpAOOTaTh HABBIKM MUKPOCKOIIMPOBAHUS, IPUTOTOBICHUS U OKPAITUBAHUS MUKPOCKOITNYECKHX
MIPEerapaToB, BHISBICHUS 0COOEHHOCTEH CTPOCHUS KIIETOK.

KoHTponbHbIE BOITPOCHI.

. Kakue TuIel MUKpPOCKOIIOB HCTIOIB3YIOT B MUKPOOMOJIOTHYECKUX UCCIICAOBAHUAX ?

. I3 kakux yacTel COCTOUT MUKPOCKOIT U KAaKOBO MX Ha3HaYEHHE?

. Kak npoBoaurcs HacTpolika ocsemenus o Kenepy?

. s gero ucnonap3yercs UMMEpCHOHHAsI MUKPOCKOTIUA?

. Kakas nocyna ucnomnb3yercs Ui BbIPAIIMBaHUS MUKPOOPTaHU3MOB?

. Kakue cBoiicTBa MUKpOOPraHM3MOB UCCIIETYIOTCS Ha MPMXKU3HEHHBIX U MTOCTOSHHBIX Mpernaparax?
. Kak npuroroButh npenapar «pa3aaBiieHHas Kars»?

0 N N L LN

. Kakumu Metonamu npoBoauTcst puxcaiysi MUKpOOPraHU3MOB Ha IIPEIMETHOM CcTekIie?

9. Kakue KpacuTeny CIob3yIoT ISl OKPACKU MUKPOOPraHu3MoB? [l Kakux 1esed UCIOoNb3YI0T
CJIO’KHBIE METO/IbI OKPacKu?

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

11. Kakue ¢akTopbl OKa3bIBAIOT BIUSHUE HA PE3yabTaT OKpamuBanus 1o ['pamy?

12. Kakue cymiecTByroT MOAM(PHUKALIMU METOa OKpaliBanus 1o ['pamy?

13. B ueM oTiu4us TpaMITOJIOKHUTEIIBHBIX M TPAMOTPUIIATEILHBIX OaKTepuii?

14. Kakoif KOMIOHEHT KJICTOUHOW CTEHKH SIBJISIETCS 0053aTEIbHBIM JUIS TPAMIIOIOKUTEBHBIX U
rpaMOTpPULIATEIbHBIX OAKTEepHiA?

16. Uto 3HaUUT «rpamMBapualOebHbII»?

17. Kak mpoBOAMTCS OKpacka crop OakTrepuii?

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

[Tan mpoBeaeHNs 3aHATHSL.

1. Mopdonorust MUKpOOpraHU3MOB

2. PocT MUKPOOPraHN3MOB Ha TUIOTHBIX MUTATEIBHBIX CPEIax.
3. MukpocKonuyecKue rpuobl.
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Meroanueckrue peKOMEHIAIUK: B IIPOIECCe 3aHATUS HEOOXOAMMO cPOPMUPOBATH MOHSATHUS O
MOP(OJIOTHYECKUX U KYIbTYPaJIbHBIX MIPU3HAKAX OaKTepuil U MUKPOMHIIETOB, BEIPA0OTATh HABBIKU
OIIpEEIEHUS] MUKPOOPTaHU3MOB.

KoHTposnpHBIE BOIIPOCHI.

. Kakue hopmbl UMEIOT MEKPOOPTaHU3MBI?

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

. Kakas cTpykrypa kineTku nmomaepxuBaeT GopMy OakTepmii?

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

. Kakne Mukpoopranu3mbl Ha3bIBaIOT OanusuiaMu?

. UeM OTIIMYAIOTCS CIUPUILIBI OT CIIUPOXET?

0 I N W bW

. Kak o6pazytorcst HuTuarsie popmel OakTepuii?

9. Kak paccmarpuBaeTcsi COBpEMEHHOE CUCTEMATUYECKOE MOJI0KEHHE IPUOOB B MUPE KHUBBIX CYIIECTB?
10. Kakrie 0CHOBHBIE TAKCOHOMHYECKHE KPUTEPUU UCTIONB3YIOTCS I KiIaccu(uKauy rpuooB?

11. Yto 03HA4YarOT TEPMHUHBI «TETEPOKAPHO3», «aHamopday, «rereomopdar?

12. Kakue ciocoObl pa3MHOKEHHS U3BECTHBI y TPUOOB?

13. Kakumu npu3Hakamu Xxapaktepusytorces ponbl Penicillium u Aspergillus?

14. B yem 3axit04atoTCsi 0COOEHHOCTH MOP(OIOTHIECKOTO CTPOCHUS APOACGKEBBIX TpHOOB?

15. Kakumu crmocob6amu OCyIIECTBISETCS PAa3MHOKEHHUE Y JPOXOKEBBIX TPUOOB?

Jlabopatopnas pabota. Ciio’KkHBIE METOIBI OKpACKH MUKpoopranu3MoB. Okpacka mo [’ pammy, okpacka
CHOp, Karcyi.

Jlaboparopnas pabora. Mopdonorust 6akrepuii.
3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
3aganue 1. JlaliTe pa3BepHyThI€ OTBETHI HA CJICIYIOIINE BOMPOCHI:
1. KakoBbI nipenesnsl qudQepeHranuy 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 OaKkTepHid.

3ananue 4. [IpencraBpre B TAOIUIIAX PUCYHKHA BHYTPEHHEH CTPYKTYPhI OaKTEpUATBLHOM KICTKU U CACIIAlTe
Ha HEM COOTBETCTBYIOIIHE 0003HAUYCHUSI [P PaMHu.

3amanwue 5. M300pazute B Tabnuie OaKTEpUU ¢ Pa3IMIHBIM YHCIOM M PACTIONIOKECHUEM K'Y THKOB.
Ha3zoBute BuibI MBMKEHUI OaKTepuil U IPUBEANTE PUMEPHI (HOPM, TIEPEABUTAIOIIUXCS TAKUM CIIOCOOOM.
3amganue 6. Hapucyiite u mosicHuTe 0COOEHHOCTH CITOPOOOpa30BaHMM y OaKTEpHil.

Tema 3. Ilutanue u poct mukpoopranusmos. (OIIK-4)
Jlexknus.
Jlextmst Ne6. PaznooOpasue THIIOB MUTAHUS Y MUKPOOPTaHU3MOB.
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Crnioco0pblI CyIIecTBOBaHUS MUKPOOPTHAU3MOB. ABTOTpodus U rereporpodust. otorpodus u xemorpodus.
[Tpoto-tpodbr u aykcorpodsl. uddysus u axtuBHbIi TpancnopT. IloTpeOHOCTP MHKPOOPTaHU3MOB
Pa3NUYHBIX IIEMEHTaX U (aKTopax pocra.

Opranudeckue ¥ HEOPraHUYEeCKUEe COCTUHEHHS YIVIepo/ia, UCIOIb3yeMble MUKPOOPTaHU3MaMH, UX POJIb B
MeTabo-nmu3Me. YdacThe MHUKPOOPraHM3MOB B KPYroBOpoTe ymiiepoia. [pynmbl MUKpPOOPraHHW3MOB,
YYacTBYIOIIMX B KPYroBopoTe ymiepofa. OKHCIEHHE MOHOMEPHBIX M MOJUMEPHBIX YITIEPOICOAEPKAIINX
coequHeHN. PuKcanus yrie-KucI0Tbl MUKPOOPraHU3MaMHu.

OpraHndyeckue W MUHEpAIbHBIC COCTUHECHUS a30Ta, HCIOJIb3yeMble MHKPOOPTaHW3MaMH, HUX pPOJIb B
MeTabomu3Me  KIETOK. YdYacThe MHUKPOOPTaHM3MOB B KPYroBOpPOTEe  a30Ta.  A30TO(UKCaIws,
aMMOHU(DUKAIUS, HUTPUPUKALIHS, TEHUTPUDHUKAITUS.

CriocoOHOCT, MUKPOOPTaHU3MOB HCIOJIB30BAaTh pa3iMuHble coeAnHEHHsS cephl u (ocdopa. Kpyrosopor
cepbl B pupoae. MUKPOOPraHU3MBbI, y9aCTBYIOIIHUE B TOM MPOIIECCE.

[TorpeGHOCTD B kene3e, MarHuM, KajblUW; KU1, HaTPUHU, Mapraiiie, MOIHOIeHe U APYTHX dIeMeHTax. Mx
posb B MeTaboIM3Me.

[TorpeOHOCTH MHUKpPOOPTaHW3MOB B TOTOBBIX AMHHOKHCIIOTaX, BUTAMHHAX W APYruX (QakTopax pocTa.
[TpakTHdeckoe mpuMeHEeHNE ayKCOTPODHBIX MUKPOOPTAaHU3MOB.

Jlekuusa Ne7. Poct 1 pa3sMHOKEHUE Y MUKPOOPTaHU3MOB.

CriocoObl pa3MHOXKEHHUSI MPOKAPHUOTHBIX W DYKAPUOTHBIX MHUKpPOOPTraHW3MOB. buHapHOe neneHue u
MMOYKOBaHUE OakTepuil. POCT OTIENBbHBIX MUKPOOPTAHU3MOB U POCT MOMYJISIIUH.

3aKOHOMEPHOCTHU POCTa MOMyNIALUU MHUKpoopranu3moB. Kpusas pocra. [IpuumHBI JUMHTALMU pOCTa U
orMupanus. [leproanueckre KyabTypbl 1 TOMOT€HHO-HEMPEPHIBHOE KYJIbTUBHPOBAHHE.

3HayeHHe METOJla HENpPEPBHIBHOTO KYyJIBTUBUPOBAHMS [IJISI HM3YyYEHHUS CBOMCTB MHKPOOPTraHU3MOB U
UCIIONIb30BaHUE €r0 B MPOMBIIUIEHHOCTH. BhieneHune u KyapTuBHpoBaHHe. HakonuTenbHble KyIbTyphbl U
MIPUHIIMII AJIEKTUBHOCTU. UHCTBIE KYIBTYphl MUKPOOPTaHU3MOB. METO/IbI MOJTy4YEHHUs U 3HAUEHUE.

OCHOBHBIE THIIBI CpCa, UCIIOJIB3YCMbIX IJId KYJIBTHUBUPOBAHUA MUKPOOPTaHU3MOB. MCTO,ZLBI MMPUTOTOBJICHUSA
U CTCpUIIN3allui TUTATCIIBHBIX CPECI.

KyneruBrpoBaHue a3poOHBIX, aHAPOOHBIX U (POTOCUHTE3UPYIOUIMX MUKpoopraHu3MoB. [ToBepxHocTHOE,
DIyOMHHOE ¥ MMMEPCUOHHOE KYJIBTUBUPOBAaHHE MUKPOOPTaHU3MOB.

IIpakTH4eckoe 3aHATHE.
IIpakTueckoe 3aHsaTHE. TUIBI TUTaHUS Y MUKPOOPTraHU3MOB.POCT 1 pasMHOXXEHHE Y MUKPOOPTraHU3MOB
IInan npoBeneHUs 3aHATUS.
1. CriocoO#I Cy1iecTBOBaHHSI MUKPOOPTaHNU3MOB
2. ABrotpodus u rereporpodust

3. ®otorpodus u xeMorpodusi. CrtocoObl pa3MHOKEHUS MPOKAPHUOTHBIX M SYKAPUOTHBIX
MUKPOOPTaHU3MOB.

4. PoCT OTZIETbHBIX MUKPOOPTaHU3MOB U POCT MOMYJALMN. 3aKOHOMEPHOCTH POCTa MOMYJISLIMI
MHUKpPOOPTaHHU3MOB.

5. 3HaueHune MeTojla HEMIPEPbIBHOTO KYJTUBUPOBAHUS JIJIs1 U3YUEHHS] CBOMCTB MUKPOOPTaHU3MOB U
MCIOJIb30BaHMUE €TO B IPOMBILIEHHOCTH.

6. OCHOBHBIE THUIIBI CPEI, UCIIONB3YEMBIX JIIsl KYJIBTUBUPOBAHUS MUKPOOPTraHU3MOB. MeTo b
MIPUTOTOBIICHUS U CTEPHIIM3ALIMH MUTATENbHBIX CPE]l.

MeTtonnuecknue peKoMEeHIalluu: B IPOLECce 3aHATUS HE0OX0AUMO c(HOPMUPOBAThH MOHATHUS O CITOCO0ax
CYLIECTBOBAHMS,POCTE U PA3MHOKEHUHU MUKPOOPTaHU3MOB.

KoHTponbHbIE BOITPOCHI.

1. Kakue cymecTByIOT crioco0bl CyIIeCTBOBAaHUS MUKPOOPTHAU3MOB?

2. JlaviTe onpeneneHust MOHATUSAM aBTOTpodust u reTepoTpodust,hoToTpodus u XxeMoTpodus.

3. Oxapakrepusyiire HOTpeOGHOCTF MUKPOOPTaHMU3MOB PA3JIMYHBIX 3JIEMEHTaX U (pakTopax pocra.

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

5. OxapakTepusyiTe crocoObl pa3MHOKEHUSI IPOKAPHOTHBIX M 3YKapUOTHBIX MUKPOOPTaHU3MOB.

6. OxapakrepusyiiTe 3aKOHOMEPHOCTH POCTa MOMYIAINN MUKPOOPTaHH3MOB.



7. KakoBO 3Ha4€HHE METOZA HENIPEPHIBHOTO KYJIbTUBUPOBAHUS ISl U3YUEHHS CBOCTB MUKPOOPTraHU3MOB U
HCIIOJIb30BaHUE €TO B IPOMBILUIEHHOCTH?

8. Kakue cylecTByIOT OCHOBHBIE THUIIBI CPEL, UCIIOIB3YEMBIX JUISl KYJIBTUBUPOBAHUS MUKPOOPTaHU3MOB?

9. Oxapakrepu3yiTe METOIBI IPUTOTOBJICHUS U CTCPUIN3ALUHU [IUTATENBHBIX CPENL.

Jlabopatopnas paborta. buoxumudeckrue cBONCTBA MPOKAPHOTOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3anomaauTe Tadmuity "CrnocoObl pa3MHOKEHUS (ICIeHHs) MPOKAPHOTOB."

Tema 4. Jnepreruueckue npoueccol. (OIIK-4)
Jlekumus.
Jlexmmst Ne§. IlyTr momyueHus: SHEPTUH, OCHOBAHHBIE Ha CyOCTpaTHOM (oChHOPHIMPOBAHHUH.
KoHcTpykTHBHBIE (OMOCHHTETUYECKUE) U SHEPTeTUUYECKHE MPOLECCHl Y MPOKapruoToB. X B3aUMOCBS3HU Y
pasHBIX MHUKpPOOPraHU3MOB (aBTOTpodoB, rereporpodoB). CrocoObl MOTYyYEHHS MHUKPOOPraHU3MaMH
SHEpPIruu. DHJOTCHHBIE U 3K30T€HHBIE OKHUCIsieMble cyocTparsl. OpraHndeckue U HeOpraHMYecKue JOHOPHI
M aKUEnToOphl  3MEeKTPOHOB.  OCO-OCGHHOCTH  AJIEKTPOHHOTPAHCHOPTHBIX  CHCTEM  Pa3IUYHBIX
MUKpoopranuzMoB. Dopmbl 3HEpruu, HCIoiab3yeMble MUKpoopranu3smamu. Ponp AT® u cmocoObl ee
obpasoBanus (cyoctparHoe QochopuarpoBaHue, OKUCIUTENbHOE (OCHOPUIMPOBAHUE TPU JBIXAHUHU,
¢dorodochopunuposanue).
Bpoxenue. O6mas xapakrepuctuka npouecca. Onpenenenue NoHATHI«OpoxeHue». Ilytu cOpaxkuBaHus
yrieBo-70B (rekcozomudocdarupiii 1 MoHodocharusie mytn). COpakMBaHHWE IPYTUX MOHOMEPHBIX WU
MIOJIMMEPHBIX COeU-HEHUH. MonouHokucnoe roMo- u rerepoepMEeHTaTUBHOE
OpOXKEeHHUE,MPOITMOHOBOKHCIIOE, MYPBBHHOKHUCIOE (OpO-)KEHHE CMEIIAHHBIX KHCIIOT),MaCIsTHOKUCIIOE,
alleTOHOOYTUJIOBOE M CHHPTOBOE OpoxeHue. OCHOBHBICTIPOMYKTHI pa3lU4HbIX OpoxkeHuil. M3menenue
OpOXKEHUH B 3aBUCHUMOCTH OTYCJIOBHH BBIPALIMBAHUS MHUKpPOOPraHU3MOB. JIByx¢a3zHOCTb OpokeHHil,
CeNpPUUMHBL. XapaKTEepPUCTHKAa MHUKPOOPTaHM3MOB, BBI3BIBAIOIIMX pa3IMyHbIeOpoxkeHus. IlpakTuueckoe
3HaYEHHUE ITUX IPOLIECCOB.
Jlextmst Ne9. IlyTu nonmydeHus: 3HEPTuu, OCHOBaHHBIE Ha (hoTodochoprunpoBaHu.
doToTpodHbIE MUKPOOPraHU3Mbl. Vcronp30BaHHE PHEPIUU CBETa (POTOTPOPHBIMH MHUKPOOPraHM3MaMHU.
bakrepu-anbHblii dboTocHuHTE3. [TurmeHTsI. YerporicTBo(hOTOCHHTETHYECKOTOAITIIapaTa.
HavanpnaplecranuudorocunTesa. O06pa3yeMbIeNTPOTy KTHIMITY THUXUCITONIB30BaHU . OKCUTEHHBII u
aHOKCUTeHHBIN (hoTocuHTE3. CriocoObl oOpazoBa-Hust ATD ¢GoroaBTOoTpOodhamu.
Jlexmmst Ne10. ITyTu mosrydeHust 3HEPTruy, OCHOBAaHHBIE HA OKUCIUTEILHOM (OChHOPIIMPOBAHUH.
JIpIXxaTenbHbIe MPOLECCHl Y MPOKapruOTOB. A3poOHoe abixanue. GopMbl yyacTusi KUCIOPOAA B OKHCICHUU
OpraHu-yeckux cyocrparoB. PazHooOpasue cyOCTparoB, OKHCISIEMBIX MHUKpOOpraHusmamu. Pasnmoxenue
BBICOKOMOJIEKY-JIIPHBIX COCIUHEHUH (OENIKOB, YINIEBOJOB, HYKJIEHHOBBIX KHCIOT, TUMUA0B). OKuCIeHHE
YIJIEBOJIOPO/IOB, MEXaHM3M KOHEYHOTO OKHCICHHMS OpraHMYecKux coeanHeHui. L{ukim TpukapOOHOBBIX
KUCJIOT U IeHT030()0oCchaTHBIN OKUCIU-TENbHBIN UK. Henonnoe okucienue.
XemocuHTe3 'y npokapuor. OOmee moHsTHe. Tumbsl XeMocuHTE3a. XEMOIUTOTPO(HBIE U
XeMOOPraHOTpOoQHbIE Oak-Tepuu. [Ppynmbl  XeMOTUTOABTOTPO(HBIX MHUKPOOpPraHu3MoB. (OCHOBHBIE
CBONCTBA.
Hutpudukamnus, ¢assl npouecca, IpoMexyTodHblE U KOHEUHbIE MPOAYKThl. COeMHEHHs cepbl U Kelesa,
OKHCJIIe-Mble MHUKpOOpranusmamu. I[yTu OKuCIIEHHs, KOHEYHBIE NMPOAYKTHI. 3HAYEHHE JTHX IPOLECCOB.
ONEeKTPOHHOTPAHC-TIOPTHBIE CUCTEMBI PA3JIMYHBIX XeMOIUTOTPOGOB. KOHEUHbIE aKIIENTOPHI AIEKTPOHOB.
JIpIXaTenbHbIE TPOLECChl y MPOKApHOTOB. JlpixarenbHas 1enb. AHadpoOHoe apixanue. Cynbdar u
cepoBoccTa-HaBiMBaone Oaktepuu. [lyTh auccuMmIALMOHHOW —cynbdarpenykuuu. OkKHcasemMble
cyOCTparhl.
MuKpoopranusMbl, BOCCTAHABIMBAKOIME HUTPAThl. IlyTh IUCCUMMWIALIMOHHOW HUTPATPENYKIMH.
Oxkwucnsemsie cyocTpatsl. JleHuTpuduKamms.
IIpakTnyeckoe 3ansATHE.

[Tpaktudeckoe 3anarue. [yt nomydeHus: 3Hepruu, OCHOBaHHBIE HAa CyOCcTpaTHOM (oCcHOPUIMPOBAHUY.

IInan IMPOBECACHHS 3aHATHUAA.
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1 KonctpykruBHbIE (OMOCUHTETUYECKHE) M SHEPTETUIECKHUE MPOIIECCHI y TPOKAPUOTOB.
2 Bbpoxenue. OOmas xapakTepucTUKa MpoIecca.

3 MoOYHOKHUCIIOE TOMO- B TeTepoepMEHTATUBHOE OPOKEHHUE,IPOITMOHOBOKHCIIOE, MyPBBHUHOKHUCIIOE
(OporkeHHe CMEIIaHHBIX KUCIIOT),MacIsiHOKHCIIOE, alleTOHOOYTHIIOBOE M CITUPTOBOE OpOXKEHHE.

4 OCHOBHBICTIPOIYKTHI PA3IHYHBIX OpokeHUi. MI3MeHeHne OposkeHHid B 3aBUCIMOCTH OTYCIIOBHM
BBIPAILMBAHUS MUKPOOPIaHU3MOB.

5 JIByx(da3HOoCTh OpOXKEHUI, eeNPUUNHBI. XapaKTepUCTUKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIINX
pasnmuuHbleOpoxenus. [IpakTuyeckoe 3Ha4eHNE 3TUX MPOIIECCOB.

Metoanueckrue peKOMEHIAIUK: B IIPOIECCE 3aHATUS HEOOX0MMO C(OPMUPOBATH MOHATHUS O CyOCTpaTHOM
bochopunpoBanuu.

KoHTposnbHBIE BOIIPOCHI.

1. Kakue peakmnuu jie’xaT B OCHOBE TOMO- M T€TepOPEPMEHTATUBHOTO MOJIOYHOKHUCIIOTO OpOXKEHUS?

2. Kakue npoayKkTel 00pa3yloTcs B pe3ysbTare rerepo(epMeHTaTuBHOTO MOJIOYHOKHUCIOTO OpOKeHus?

3. Kakue GakTepuu OCyIIeCTBISIOT MOJIOYHOKHUCIIOE OpoKeHue?

4. Kakue npu3HaKky XapakTepusyroT cemeiictBo Lactobacillaceae?

5. Kakue BHJIbI MOJIOYHOKHUCIIBIX KOKKOB U MAJIOYEK UCIIOIb3YIOT IPU MPOU3BOACTBE MPOAYKTOB MUTAHUA?

6. Kakyio (hyHKITMIO BBIMOJHSIOT MOJIOYHOKHUCITBIE OaKTEPUH B MUIIEBAPUTEIHLHOM TPAKTE YEIIOBEKA U
SKUBOTHBIX ?

7. Uem xapakTepu3yeTcsi MPOINMOHOBOKHCIOE OpoxeHue?

8. Kakue mpoMBIIIICHHO BayKHbIE OMOJIOTMUECKH aKTHUBHBIE BELIECTBA 00PA3YIOT IPOKKH?
9. Kakue peakiuu jexaTr B OCHOBE CIIUPTOBOTO OpOXKEHHsI?

10. Kak 1pox:ku UCIIONIB3YIOTCS B XO35IMCTBEHHOM JEATEIbHOCTH YEIOBEKA?

11. Kakue npogayKTel MOTYT 0OPa30BBIBaTHCSI B PE3YNIBTATE MACISTHOKUCIIOTO Opoxenusi? Kakue peakiuu
BEAYT K 00pa30BaHUIO MACISTHON KUCIIOTHI?

12. Kakrie MUKpOOPTraHU3MBbl OCYIIECTBIISIIOT MaclIsTHOKHCIOE OpoxeHue?
13. Ha ocHOBaHWYM KaKuX MPU3HAKOB OIPEAEIIACTCS MPUHAIICKHOCTh OakTepuii Kk poay Clostridium?

14. Kakue cBoicTBa MacCISITHOKHMCIIBIX KJIOCTPUANM UCIIOIB3YIOT MPU NOTYyYEHUE HAKOIUTEIbHON KyJIBTYpbI?

15. Yem xapakTepu3yeTcs alleTOHOOYTHIIOBOE OpOKeHHE?

[Mpaktudeckoe 3ansarue. [yt nomy4eHus: 3HEPru, OCHOBAaHHbBIC Ha OKHCIUTEIHHOM U
dhotodochopunupoBaHu.

IInan IMPOBECACHHS 3aHATHUAA.

1 dotoTpodubIe MUKpOOpraHU3MbL. Vcrionbp30BaHNe SHEPrun cBeTa (HOTOTPOGHBIMU
MHUKPOOPTaHU3MaMH.

2 bakrepuanbHblil porocunres. [TurmMmeHTH!I.

3 YcrpolicTBOpOTOCHHTETHYECKOTOAIIapaTa.

4 OKCUTEeHHBIN 1 aHOKCUTEHHBIH (poTocuuTe3. Criocobsr oOpazoBanus ATD doTtoaBToTpodhamu.
5 JlpIxarenbHble MPOLIECCHl Y MPOKAPHOTOB.

6 AnpobOHOE AbIXaHue.

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

8 XemomuroTpodHbIe U XeMOOpTraHOTpO(dHBIE OakTepuu. [ pynmbl XeMOTUTOABTOTPODHBIX
MHKPOOpPraHu3MoB. OCHOBHBIE CBOMCTBA.

9 CoenvHEHHUS Cephl U JKeje3a, OKHCIIAEMbIe MUKPOOPTaHU3MaMH.
10 JlprxaTenbHble MPOLIECCH] Y IPOKApHOTOB. JIpIXaTenbHast LEb.
11 Ana’poOHOE JIbIXaHHE.

MeToauyeckre peKOMEHIAIMH: B TIPOIIECCE 3aHATHSI HE00X0IUMO C(hOPMHUPOBATH TIOHITHS 00
OKHCIUTEIBHOM U (hoTohochopumnpoBaHu.
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KoHTposnbHBIE BOIIPOCHI.
1 Oxapakrepusyiite GoToTpodHBIE MUKPOOPTAaHNU3MBI.
2 OxapakrepusyiiTe OakTepHaaIbHbI (OTOCHHTES.
3 Kak ycrpoen hoTocuHTeTHUECKUAAIIapaT y mpokapuot?/. HaganpHblecTaanudoToCHHTE3A.
4 Onummre criocoOsr 0opazoBanus AT® doroaBrorpodamu.
5 OxapakTepusyuTe IbIXaTeIbHbIE MPOLECCHl Y MPOKAPUOTOB.
6 Oxapakrepusyiite a3poOHOE JAbIXaHHE y TPOKAPHOTOB.
7 Kak npoucXouT OKUCICHUE YITIEBOAOPOIOB?
8 OxapakTepusyiTe UK TPUKAPOOHOBBIX KUCIOT U MEHTO30(OCaTHBIN OKUCTUTEILHBIN IUKIL.
9 OxapakTepuszynuTe XeMOCHHTE3 Y MPOKAPUOT.
10 Tumnsl XeMOCHHTE3A.

JlaboparopHas pabota. MUKpOOpraHU3MBbI, OCYIICCTBISIONINE MAaCISTHOKUCIOE OposkeHue. bakrepuun pona
Clostridium.

JlaboparopHast pabora. MUKpOOpraHU3MBI, OCYIIECTBIISIOIINE OposkeHUe. MOTOYHOKHCIIBIC MAaJ0YKH 1
KOKKH.

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

3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:

1. B uem otiinumne sHEpreTUKH POTOTPODHBIX H XeMOTPODHBIX OPTaHU3MOB?

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

3. Kakue poTtoTpodHbIe Opranu3Mbl pa3BUBAIOTCS B M10JI€ TEPMOJUHAMUYECKOHN yCTOHUMBOCTH CcyOcTpara
peakiuu?

4. Bo3MOXXHO JIM UCTOIb30BaHUE KJIETKOM YHEPTrUU HE CBA3AHHOM C MEPEHOCOM 3JIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCUMOCTb SHEPIreTUKHU KJIETKHA OT KOHIIEHTPAIIMHU BEIleCTBa B cpefie?

6. Kak monnep>kuBaroTcs B KIETKE YCIOBHS, 00€CIIEUHBAIOIINE €€ JKU3HEIEATEIHbHOCTh?

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

8. Kakue peakiuu CBA3bIBAIOT IIUTO30JIb LIUTOILIA3MbI ¢ MeMOpaHHbIM anmaparoM? C pubocomamu?
9. KakoBo 3HaueHue 3amacHbIX BemecTB A pororpodos? st xemorpodoB?

10. Kakoe 3HaueHue UMEIOT KOMOMHATOPHBIE MPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?

3amganue 2.0xapakTepu3yuTe pa3IundHbIC TUITBI OPOXKCHUIM.

1. Oxapakrepusyiite 1o CleAyIOIel cXeMe POIMHOHOBOKHUCIIOE OpOsKEeHHE

- UCXOJHBIN cyOcTpat(b)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peaKuit

- YCJIOBHUS MPOTEKAHUS MpOIlecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN

- CyMMapHBbI Y3HEPTETUUYECKUI BBIXOJ

- MUKPOOPT'aHU3MbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC

- IPaKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS

2. OxapakTepu3yiTe 1o CIAeAYIOEeH cxemMe reTepoPpepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOXKEeHNE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BATEIbHOCTh OMOXUMHUECKHUX PEeaKIuil

- YCJIOBHUS IIPOTEKAHUS IPOLIECCa, BAPUAHTBI PA3BUTHS MpoOLiecca NP U3MEHEHUH YCIOBUI

- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MMKPOOPT'aHU3MBbl, BBI3bIBAIOIINE JAHHBIN MPOLIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS
3. OxapakTepu3yure 1o ciaeayromei cxeMe ClIupTOBOE OpOXKEHUE
- HCXOIHBIN cyOcTpaT(bl)

- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peakuit
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- YCIIOBUS TPOTEKAHUS IPOLIecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3BIBAIOLINE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

4. OxapakTepu3yiTe 1o CIEeIYIOIIeH CXeMe MaCITHOKUCIIOE OpokeHHe

- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHHUH YCIOBUI
- CyMMapHBbIi YJHEPTETUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

3amanue 3. 3amonHss Tabnuiry "CrnocoObl TOTyYeHHs SHEPTUU MUKPOOpPTraHU3MaMHu'', TPUBEANTE B HEM
KOHKPETHBIE TPUMEPHI.

Tema 5. buocunternueckue npoueccol. (OIIK-4)

Jlexknus.
Jlextmst Nell. ITyTu KOHCTPYKTHBHOTO MeTab0JIM3Ma Y IPOKAPHUOTOB
OcHOBHbBIE MOHOMEPHI KOHCTPYKTHBHOTO MeTabonn3Ma (OpraHuueCcKie KUCIOThl, aMUHOKHUCIIOTHI,
caxapa, a30TH-CTble OCHOBaHUs U 1p.). [IyTu ux oOpa3oBaHus U AaIbHEHIIETO UCIIOIB30BAHUSI.
AccUMUIISALIAA  YIIIEPONICOEPKAIIMX COCMMHEHH Tereporpodamu U aBToTpodamu. Ilytn
ACCUMUJISIIAA MUKPOOpP-TaHu3MamMu (popmanbaeruaa, puoyao3oMoHohochaTHbiii U CEpUHOBBIN
uukiel.  Mxpacnpocrtpane-Hue.Mcnonbp3oBaHuealeTaranpyrux/iByyiIepOAUCThIXCOSTUHEHHM.
3HaYeHUEIUKIIATPUKAPOOHOBBIXKHCIO-TUTTTMOKCUIATHOTOIITYHTABKOHCTPYKTHBHOMMETA00JTU3ME.

YcBOeHME  MHUKpPOOpPraHM3Ma MHUMHUHEpAJbHBIX COCIMHEHUHA  a30Ta.  ACCHUMWISIIMOHHAS
Hutparpenykuus. [lytu oOpazoBaHus aMMHOKUCIOT. «CBEPXCHHTE3» aMHHOKHUCIOT M JPYTHUX
azorcoAepKammx coeauHeHud. [IpuuMHBI W TOpaKTUYECKOE UCHOIb30BaHuE. DuUKcanus
MOJICKYJISIpHOTO ~ a30Ta. (CBOOOTHOXKMBYIIME W CHMOHMOTHYECKHE a3oT-pukcaropbl. [lyTh

Hcnonp3oBanne COeNMHEHHI cepbl. ACCUMIIIAIIMOHHAS cyibdarpenykius. CHHTE3 HYKJICHHOBBIX KHUCIIOT,
OeNKOB, JHUMHAOB, MOJUCAXapua0B, NOPGUPHHOBBIX COEAMHEHUH, APYTUX BaKHEUIIMX COEIWHEHUN

MUKpOOHOI1 kieTku. [IoHsTHE «BTOPUYHBIE META0OIUTHI.

Ponp MHKpOOpraHu3MOB B KpyroBOpOTE€ a3oTa: aszoTdukcanus, HUTpUDUKAIUA, ICHUTpUPHUKALLS,
aMMOHHU(HKa-1IUs1. XapaKTepUCTHKAa MUKPOOPTaHU3MOB, BBI3BIBAIOIIUX 3TH Mpouecchl. [Tytn accumumsimn

MHUKPOOPraHU3MaMHu OPraHU4ECKUX U MUHEPAIbHBIX COCIMHEHUN a30Ta.

buoxuMuyeckre OCHOBBI M YPOBHH PETYISIIMKA MeTabonu3Ma. MeXaHu3Mbl PETYISIIUU CUHTe3a (PePMEHTOB
(uHnyk-ums, pemnpeccusi). Perymauus axktuBHocTH (epMeHTOB. OCHOBHBIE MEXaHU3MbI PETYISLNU:

aJNTIOCTepUYECKU, H30CTEPUUECKUH, KOBaJIEHTHAs: MOAUUKALUS U JIp.
IIpakTH4eckoe 3aHATHE.
[TpakTuueckoe 3ansTre. MeTaboau3m a3ora.
[Tnan npoBeneHUS 3aHSATHS.
1. Azordukcanus
2. AMMoHUUKaIUS
3. Hurpuduxarus
4. Nenutpudukanus
5. JlJabopatopHas pabora
Meroanuecknue peKOMEHIAIUK: B MPOIIecce 3aHATHS He00X0AUMO chpopMUpPOBATH IOHATHS O

azoroukcanu, aMMOHU(UKAIIMY, HUTPUPHUKALUN U JEHUTPUPHUKALINHU, BBIPA0OTaTh HABBIKU BBIJICICHUS U

KyJIBTUBUPOBAHUS MUKPOOPTaHU3MOB, YYaCTBYIOIIMX B METa0OIM3ME a30Ta.

KoHTposnpHBIE BOIIPOCHI.

1. Kak mpoucxoauTt nporiece pukcaruu azota y 6akrepuii? B uem 3akimodaeTcst 3KOJIOTHIECKOE 1
MpaKTHYECKOe 3HaUYeHUE PUKcauu azora’?
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2. Kakue npenctaBUTeNN OTHOCSATCS K CBOOOTHOKHBYILIUM a30TdHUKcaTopam?
3. Kakumu npusHakaMu xapaktepusyercs poa Azotobacter?
4. Kakue npencTaBUTeNIN OTHOCSATCS K CHMOMOTHYECKUM a30THUKcaTopam?
5. Kak mpoucxoaut o6pazoBaHue KOpHEBHIX KIIyOeHBKOB? UTO Takoe OakTepouapl?
6. Kakoe BrusiHME OKa3bIBaeT KMUCIOPOA Ha Mpolece pUKcanuu azora?
7. Kak mosy4aroT HaKOMUTEIbHbBIE KYJIbTYPhI a30T(HUKCATOPOB?
8. Kakue pyHKIIMU BBIMOTHSIOT Karcyibl a30To0akTepa? KakumMu METo1aMu MOJKHO BBISIBUTH KaIlCyJIbl IPU
MUKpPOCKOITUPOBAaHUN?
9. Uto coboii nmpencTasiseT npouecc aMMoHupukanuu? Kakue MUKpOOpPraHu3MBbl y4acTBYIOT B 3TOM
npouecce?
10. Yro coboii mpezcrapisiet nporecc HuTpupukanuu? Kakne MUKpOOpraHU3Mbl Y4acTBYIOT B 3TOM
npouecce?
11. Kakyro a3y HuTprduKanmm ocymecTBIsoT 0akrepuu poaa Nitrospira?
12. Kakyro ¢azy HuTpuduKaum oCynecTBIsoT bakrepun poaa Nitrosococcus?
13. Kak MOXXHO NOJTY4YHMTh HAKOMUTENBHYIO KYJIBTYpy HUTpUuIupyomux 6akrepuii? Kakue gpaxrops
UCIOJIB3YIOTCS 111 CO3/IaHUs DJIEKTUBHBIX yCIOBHIL?
14. Kakue kauecTBEHHbIE PEaKIMH MO3BOJISIOT BISIBUT HAIWYHE HUTPATOB M HUTPUTOB B KYJIBTYPaTbHON
AKHUJIKOCTH?
15. Yro coboii mpezcraisier nporecc qeHuTpudurannu? Kakiue MUKpOOpraHu3Mbl y4acTBYIOT B 3TOM
npotecce?

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

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

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

3ananue. 3anonHas Tabnuny "Turbel TUTaHUsS MUKPOOPTaHU3MOB'", IPUBEIUTE B HEW KOHKPETHbIC
IIPUMEPBHI.

Tema 6. BupycoJsiorusi. (OK-7)
Jlekumus.
Jlexuusa Nel2. ITpupoaa BUpYCHBIX YacCTHUIL U BUPYCOJIOTHUYECKUE METO/IbI MCCIEA0OBAHUS
Kparkue cBenenus o6 otkpeituu BupycoB. Paboter JI. Y. MBanoBckoro,M. beliepunka, [1'Dppens, B.M.
Crenmu, I. Xepcra, [I.K. Taiinysexka u b.C.brambepra. OtkpoiTie uHTepdepona A. Aiizekcom u JIx.
JIunnemanom.

[Ipupoga BupycoB. [umoTe3bl TPOUCXOKACHHUS BHPYCOB. MeToasl H3ydeHHUs BUPYycoB. I[IpoGmema
JIUArHOCTUKU BHPYCHbIX HHpeKkuuil.CtpoeHue BHupycoB. [IBe (opmbl cyliecTBOBaHUS BHPYCOB: BHUPYC
MOKOSIIMKCA (BUPHOH) M BHYTPHUKJIETOYHBIM KOMILJIEKC «BHUPYC-KJIETKa» (BEreTaTUBHBIA BUPYC).
XHWMHYECKUN COCTAB BUPYCOB. DTalbl B3aH-MOACHCTBUSBUPYCA C KIETKON: afcopOIus U MPOHUKHOBEHHE,
MEPHUOJ SKIUIICA, PEIUIMKAILMsI, CO3PEBAaHHE U BBIXOJ BUPYCHBIX dacTUll. OCOOEHHOCTH B3aMMOAEUCTBUSA
300MaTOTCHHBIX, (UTOMATOTCHHBIX BUPYCOB U  OakTepuodaroB  CKICTKOH-XO3IMHOM.AOOPTHBHAS,
MPOAYKTUBHAsA M MHTerpaTtuBHas (opMbl B3aumonencTBus.Pazubie (opMbl Mpo-TyKTUBHOM HH(EKIUH:
LUUTOJIUTUYECKOE JeicTBHEe,lepcucTeHTHass uH(ekusa. JluzoreHuss uW yMepeHHble OakTe-puodaru.
Tunsimuzorenny. 3anuTHBIC peakiuu KiaeTku. UaTtepdepenius u nuarephepoH.

Jlexmmst Nel3. Knaccudukanus BupycoB denoBeka u kuBoTHbIX. [IHK-conepikarue Bupychr.

JHK-conepxamueBupycel. Xapaktepuctuka cemeicTB Herpesviridae,Papovaviridae, Adenoviridae,
Poxviridae, Hepadnaviridae, Parvoviridae.

Jlexms Nel4. Knaccugukarust BupycoB yenoBeka u kuBoTHeIX. PHK-conepikariue Bupycol.
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PHK-conepxamueBupychl.  Xapakrepuctuka cemeiictB  Reoviridae, Picornaviridae. Togaviridae,
Flaviviridae, Coronaviridae, Caliciviridae, Orthomyxoviridae, Paramyxoviridae, Rhabdoviridae,
Bunyaviridae, Arenaviridae, Filoviridae. PerpoBupychl. Xapakrepuctuka cemeiictBa Retroviridae. Bupyc
ummyHonedunura yenoseka (BUY). CIIMI—3aBepmaromas ctaanus XpOHHUECKONH HHPEKINH, BHI3bIBAEMOM
BUY. T'unote3sr mpoucxoxaenus BUY. Ilytupacn pocTtpaHeHuss MHPEKIMUHA MEpPbl MPERyNpeKICHHS
3apaxenus. Meroasl guarHoctukun u jedeHus CIIAJ].  IlepcnextuBel  GOphOBI € BHpPyCOM
UMMYHOJIC(PHUILINTA.
IIpakTH4eckoe 3aHATHE.
[IpakTnueckoe 3anarue. Bupycel

IInan IMPOBECACHHS 3aHATHUAA.

1. Kparkue cBenenus o0 oTkpbiTHH BupycoB. Pabots! /1. U. MiBanosckoro,M. beiiepunka, /['Oppens, B.M.
Crennuy, I. Xepcra, K. I'aiiny3eka u b.C.brambepra. Otkpeitue uarepdepona A. Aiizexcom u JIx.
JInapemanom.

2. [Tpupona BUPYCOB.

3. CTpoeHue BUpPYCOB.

4. X¥MH4YECKHI COCTaB BUPYCOB.

5. Orarbl B3aUMOJEHCTBUABUPYCA C KIETKOM.

6. IHK-conepxamueBupycol. XapakrepucTtuka cemeiicts Herpesviridae,Papovaviridae, Adenoviridae,
Poxviridae, Hepadnaviridae, Parvoviridae.

7. PHK-conepxanueBupychl.
8. BupycummyHnonedunurauenoseka (B1Y).
MeTtonnueckne peKoMeHIalliu: B IPOLECCce 3aHATUSL HE0OX0AUMO c(hOpPMUPOBAThH MOHATHUS O BUPYCaX.
KoHTposnpHBIE BOIIPOCHI.
1. Yto Takoe Bupychl? KakoBO UX CTpOEHHE U XUMUYECKUI cocTaB?
2. Ilepeuncnure 3Tanbl B3aMMOJEHCTBUS BUPYCaA U KIETKH.
3. Kakue ObIBatOT THIBI B3aUMOICHCTBUS BUPYCa U KIETKHU?
4. Oxapakrepusyiite kiaccsl JJHK- n PHK-Bupycos.
5. Yto Takoe BUPOUIBI?
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
[ToaroToBUTH COOOIIEHUS O Pa3IMUHBIX 3a00JI€BaHUSIX BUPYCHOM MPUPOBIL.

Tema 7. PaznooOpa3ue u cucremaruka Mukpoopranuszmos. (OIIK-3)
Jlexnus.

Jlexmmst Nel5. Tlpunnmmns! knaccudukauy MpoKapruoOTOB.
CoBpeMeHHas cUCTEMaTHKa MPOKapuoTOB. MUpP MHKpOOPraHM3MOB, OOIIME NMPHU3HAKH U pa3sHOOOpasHe.
[Tonoxe-uue cpenu apyrux opranuszmon. Kiaccuduxanus npokapruotoB. HoMeHkatypa U JuUarHoCTUKA.
3HadueHue MoOp(o-ITOTHUECKUX, HUTOIOTUYECKUX, KYIbTYPaJTbHBIX, (PU3MOJOTHUECKUX M OMOXMMHUYECKHX
NPU3HAKOB JUIA CUCTeMaTu-ku Oakrepuil. XemorakcoHomus. CepoamarHoctuka. Hymepuueckas
takcoHomus. Cucrema kinaccupukanun Omnpe-nenurens Oakrepuid bepmku. MonekyssipHble OCHOBBI
CUCTEMAaTUKU u ¢dutoreHuH. OBonronus
IIPOKapUO-TOB.[ UITOTE3BI0NPONCXOKACHUNKUZHUNCBOMCTBAXIIEPBUYHBIXOPTAHU3MOB.
BO0O3HUKHOBEHHENTPOKAPHUOTOBUIYKA-PUOTOB. DUOreHeTHUECKUECBA3NPAa3IMUHBIXIPYyIIIMUKPOOPTaHU3MOB.
HxorpaxenneBcucteMaTr-ke. OCHOBHbICHANIPABICHUSBOMOIOT MYE CKOMABOTIOLINY.
Jlexmmst Nel16. PazHooOpasue Mupa npoKapruoToB.
Mup MHKpOOPraHU3MOB, O0IIMe MPU3HAKK U pazHooOpa3ue. OCOOCHHOCTH OT/AEIOB IPaMOTPHUIATEIbHBIX,
IpaMIO-JIOKUTEIbHBIX, MHUKOIUIa3M M apxeOakTepuil. XapaKTepUCTHKA OTIACIOB TIPaMOTpPULATEIbHBIX,
IPaMIIOJIOKUTENb-HbIX, MUKOIUIA3M U apxebakTepuil. [pynmbl MpoKapHOTHBIX OpraHu3MoB. CIUPOXETHI.
AdpoOHBIe, TOABMKHBIE CIMPATICBUIHBIC WM N30THYThIE TPAMOTPHUIIATEIbHBIE OaKTEPHH.
W3Buteie popmbl Oakrepuil. CampoTpodHble U Mapa3sUTUUYECKHE IMPEICTaBUTEIH, PACHpPOCTpAHEHHUE U
9KOJIOTHSI.



HenoaBukHbIe rpaMOTpHUIIATEIbHBIE H30THYThIE OAKTEPHH.

I'pamoTrpuniatenpHbie adpOOHBIE W MHUKPOA’PO(HUIbHBIE TAJTOYKH M KOKKH. OOIas XapaKTepuCTHKA.
Jlenenve Ha cemMeNUCTBA.
CemetictBo Acetobacteriaceae. CewmeiictBo Azotobacteriaceae. CemelictBo Rhizobiaceae. CemeiicTBO

Halobacleriaceae. CemetictBo Legionellaceae. CemelictBo Neisseriaceae. CemerictBo Methylococcaceae.

Cemeii-ctBo Pseudomonadaceae.
@dakynbTaTUBHO aHAYPOOHBIE TPAMOTPULIATEIbHBIC MATOUKH.

I'pamoTpuniaTenbHble HecriopooOpa3yomue Mnaaodkd. PacrnpocTpaHeHue U posib B MOYBEHHBIX M BOIHBIX
HKOCH-CTEMaX.

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

AHa’poOHbIE TPaMOTpHIIATEIbHBIE TIPSIMbIE, U30THYThIE WU CIIUPAIECBUIHbIEC MTATOYKH.

bakrepuun, xapakTepusyrommecs JAUCCUMUJISIIMOHHBIM BOCCTAHOBICHHEM CEphl WM  Cylb(ara.
OcobenHocTr MOP-(oIOTUN U PUUOIOTUU. DKOJOTHIECKAs POJIb B aHAPOOHBIX HIKOCHCTEMAX.

AHa’poOHbBIE TPAaMOTPHUIIATEIHHBIE KOKKH.

PukkeTrcun u xs1aMuuu — OOJIMTaTHbIE BHYTPUKJIETOUHBIE Mapa3uThl. OcoOeHHOCTH MeTabonu3ma.
doTocuHTE3NpYIOLE OaKTEPHH.

dororpodHbIe OaKTEpHUH, OCYHIECTBISMIONMHNE OCCKUCIOPOAHBIA ¢doTocuHTe3. DoToTpodHBIE OaKTEpHH,
OCYIIECTB-JIAIOLINE KUCIOPOAHBIN (POTOCUHTES.

AspoOHBIE XeMOTUTOTPO(HBIC OaKTepUH U OJU3KHE K HUM OPTaHU3MBI.

Bbakrepuu, oOpazyronue CIu3ucTyro 000I0UKY.

[Topsimox Cytophagales.

ITopsnok Beggiatoales — HuTuarbie popMbl OaKTEPHIA.

XapakTepucTuka CTEOENbKOBBIX, MOYKYIOIIUXCS W CKOJB3AmmMX Oaktepuid. Ckompasiiue OakTepuw,
oOpasytomue miogossie Tena. [lopsagok Myxobacteriales.

I'pammnionoxkurensHbie KOKKU. OcobenHoctu mMopdomnoruu. Jlenenne Ha moarpynmsl. [loarpynma aspo6oB
(cemeticTBO Micrococcaceae).

[Tonrpymnma ¢axynsTaTUBHBIX aHAAPOOOB (cemMeicTBO Streptococcaceae).

Crnopoo0Opa3yromue 6akrepuu. TUbl ciopooOpa3oBaHusl.

['pamMnonOXXUTENFHBIE TIAIOYKK M KOKKH, 0Opasyromie SHAocnopbl. Mopdosorus u ¢pusnonaorus. THITI
cniopoo6-pa3zoBanus. Pox Clostridium. Pox Bacillus. Bacillussubtilis: xapakTtepuctnka, 0COOCHHOCTH
OHTOT€HE3a, TIOYYCHUE INEKTUBHOU KYIBTYPBHI.

['pamnonoxuTensHple, He OOpa3ylolIyMe CrIop NaJloyku mnpaBwibHOM ¢Gopmbl. Pon  Lactobacillus.
MomnouHokucisie 6akrepuu. [omodepmenTaruBHbIe U reTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE TAJIOYKH.

['pamnionoxuTenpHble, HE 00pa3yroIIue CIOp MaJOo4YKH HempaBHIbHOW (opmbl. OOmas XxapaKTepHCTHKa
rpynmbl.  PazHooOpasme mnpencrtaButeneil. Pom Actinomyces. Pox Arthrobacter. Ilmeomopdusm. Pog
Bifidobacterium.

CanpotpodHsie u marorenHsle KopuHedaxkrepun. Pox Propionibacterium.

Muko6aktepun. CanpoTpodHbIe U MaTOTeHHbIE MUKOOakTepru. Bo3Oyautenu TyOepKyse3a u mpoKasbl.

AXTUHOMHIIETHI W POICTBCHHBIC OpraHm3Mbl. OOmas XapaKTepPUCTHKA, OCOOCHHOCTH MOPQOJIOTHH U
pasMHOXKeHHs. PactipocTpanenue, sKoyiorus u npaktudeckoe 3Hauenue. Kimacc Thallobacteria.
Mukomnazmel. Otaen Tenericutes, kimacc Mollicutes, mopsimok Mycoplasmatales. CBoiicTBa MUKOTILIa3M,
OOyCIIOB-JICHHbIE ~ OTCYTCTBHEM  KJIETOYHOH CTeHKH. PacmpocTpaHeHWe ©  MecTa  OOHWTaHUS.
Pacnpoctpanenne u Mecra oouranus. CanpotpoHbIe ¥ MaTOTeHHBIE MUKOTIIIA3MBbI.

Apxebakrepun. Otaen Mendosicutes. Obmiast xapakrepuctuka. Oco6eHHOCTH MOP(HOTIOTHH U (PU3UOTIOTHH.
Okc-TpemanpHble apxeu. PacmpocTpaHeHuwe, Mecta oOuTaHMs W poib B mpupoae. PasznooOpasue
apxe0aKTepuii.
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Mukpockonuueckue rpubbl. Mopdonorus u ¢usznonoruss rpubHON kieTkd. CrocoObl NUTAaHHUS H
pasMHOXKEHHsI. DKOJOTHYECKUE TPYIIBI TPHOOB M UX MpakTHYecKoe 3HayeHne. OCOOeHHOCTH CHCTEMaTuKU
JPOXOKEBBIX TPHOOB.

IIpakTnyeckoe 3aHsATHE.
[TpakTudaeckoe 3austue. Kiaccudukanus mpokapuoTos.
[1nan npoBeneHUs 3aHATUS.
CoBpeMeHHasl cucTeMaThka NpOKapruOTOB.
Knaccudukanus npoxkapuoroB. HomeHkIaTypa v TMarHoCTHKA.

3HaueHue MOp(HOIOTHIECKUX, HIUTOIOTUYECKHUX, KYIbTYpalbHbIX, PU3UOIOTUIECKUX U OMOXMMUYECKUX
MIPU3HAKOB JUI CUCTEMATUKU OaKTEPHIA.

Cuctema knaccudukarmu Onpenenurens 6aktepuit bepmxu.
MonexynsipHble OCHOBBI CHCTEMATHKH U (pritoreHuu.
DBOIOIUS IPOKAPHOTOB .I UITOTE3bI ONPOUCXOKACHNY JKU3HU M CBOMCTBAX MEPBUYHBIX

OuoreHeTHYECKUE CBSI3U Pa3IMYHBIX TPy MUKpoopraHu3mMoB. Ux oTpaskenue B cucreMarrke. OCHOBHBIE
HanpaBJeHUs B OMOJIOTMYECKON IBOJIOLINH.

MeTtonnueckue peKoMEeHIallu: B IPOLEcce 3aHATHSI HE0OX0AMMO c(hOpPMUPOBATH MOHATHS O COBPEMEHHOM
KJ1accupuKaluu IPOKaPHOTOB, UX SBOJIIOLIHH.

KoHTponbHbIE BOITPOCHI.
1 OxapakTepu3yiiTe COBpEMEHHYIO CUCTEMATUKY ITPOKAPHOTOB.

2 KaxoBo 3HaueHre MOP(OIOrHUECKHX, IIUTOIOTHYECKUX, KYIBTYPaIbHbIX, (PU3HOJIOTHYECKUX U
OMOXMMHMYECKHUX MPU3HAKOB JJI1 CUCTEMAaTUKU OaKTEpUd.

3 Oxapakrepusyiite cuctemy kiaccudukanuu Onpenenurens 6akrepuii bepmxu.
4 OxapakrepusyiTe MOJEKYJIIpHbIE OCHOBBI CUCTEMATHKH U (DPHUIIOTCHHH.

5 Kak npoucxoauia 3BOIIOLMS TPOKAPUOTOB?

6 Oxapakrepusyiite GUIOreHeTHYeCKUECBI3UPA3TUIHBIXT PYTIIMHUKPOOPTaHIU3MOB.

Jlaboparopnas pabora Otaen Gracilicutes. CiupoxeThl.

JlaGoparopnas pabora Otnen Gracilicutes. ['pamorpuiarensusie, a3poOHbIE MUKPOAIPOPHIEHBIC TATOYKH
u kokku. CemeiictBa Pseudomonodaceae u Acetobacteriaceae.

Jlaboparopnas padora Otaen Firmicutes. [ paMIonoKuTeIbHbIE KOKKH.

Jlaboparopnas pabora Otaen Firmicutes. [Tanoukunkokku, oopa3yrormue sumocnopsl. Pox Bacillus.
Mertoabl OKpacku crop.

Jlaboparopnas pabora Otaen Firmicutes. AKTHHOMHIICTBI U POJACTBEHHBIEC OPTaHU3MBI.

JlaGoparopHas pabora XapaKTepUCTHKa 3yKapUOTHBIX MUKPOOPTaHW3MOB. MUIIETHATBHBIE U JPOXKKEBbIC
TpUOBI.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3aganue 1. OTBeThTE HA BOIPOCHI.
1. Kak pacnpenenstoTcst xapakTepHble GyHKIUH 110 puioreneTnueckomy npesy? Hampumep,
azor¢ukcanys, TepMmoduins, aBrorpodus, aHadpodbro3, ruaporeHoTpodus’?
2. [Touemy nnaHOOAKTEPUH COCTABHIIN OTJCIBHYIO BETBb, @ HE PAaCIPEICTHINCH 10 BETBAM KakK JIpyrue
¢dororpodsr?
3ananue 2. Hapucyiite u onumure 0COOEHHOCTH CTPOEHUSI MUKOIIIIa3M U aKTHHOMMIIETOB. YKaXKUTE,
KaKOBBI pa3Mephl U popMa MUKOIUIA3M, KAKOBA TOJIIIMHA (TOHKUH, TOJCTBIN) M OpraHU3anus MULIETHS
(OIHOKJIETOYHBIH, MHOTOKJIETOYHBIH) aKTHHOMULIETOB. MOp(hOJIOT sl MUKOIUIa3M U aKTHHOMUIIETOB.

Tema 8. /leiicTBue (pakTOPOB BHENIHEH Cpebl HA MUKPOOPTaHU3MbI. JKOJIOTHSI MUKPOOPTraHU3MOl
Jlekumus.
Jlextmst Nel7. JleticTBue akTOpOB BHEIIHEH Cpeabl HA MUKPOOPTAaHU3MBI.
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dusznueckue, XUMUYECKHE U Ouoioruyeckue (akTopsl, HUX BIMSHHE HAa MHKpPOOpraHusmbl. Poct
MHUKPOOPIaHU3MOB B 3aBUCHUMOCTH OT Temmeparypsl. OcoOeHHOCTH MCUXpO(UIOB, Me30(HUIIOB,
tepmoduiioB. [lpuumnabl ncuxpopunuu U TepMopminu. TepMOyCTOWYMBOCTh BETE€TAaTUBHBIX KIIETOK
Pa3NIUYHBIX MUKPOOPTaHU3MOB, SHJIOCTIOP OAKTEPH U APYTHX MOKOSIIUXCSA GOPM.

Bnusiaue runpocrarndeckoro namineHus. Ocmorndeckoe aaBieHue. OcoOeHHOCTH OCMOQWIOB U

ranouios.

Wzny4yenus u ux neiicTBUEe HA MUKPOOPTaHU3MbI. YCTOWYMBOCTh MUKPOOPTAaHU3MOB K YIIBTPa(UOIECTOBBIM

JyyaM ¥ MOHU3UPYIOLUM U3IydeHUsIM. PoTopeaKkTuBalys.

PocT MUKpOOpPraHU3MOB B 3aBUCIMOCTH OT BJIQXKHOCTH. YCTOWYMBOCTH K BBICYIINBaHUIO. JInopuim3ams.

3nauenue pH cpensl. lllenoveycroitunBbie, KUCIOTOYCTONYHMBBIC U allU10(QUIEHBIE MUKPOOPTaHU3MBI.

OTHOIIEHHE MHUKPOOPTaHU3MOB K KHUCIOpPOAY. AlpoObl, (axylbTaTUBHBIE W OOJMraTHbIE aHa’POOBI,

MHUKPOa’po-(QUIbHBIE W MHKPOA’pOTOJepaHTHbIe (GopMbl.  Bo3MOXHBIE NPUYMHBI WHTUOMTOPHOTO

JeUCTBUSL KUCIIOpOJa Ha CTpOrue aHa’poObl. PocT pa3nmuyHbIX a’po0OB B 3aBUCUMOCTH OT COJAEPKAHHS

KHCIIOpOJa.

HeiicTBue OMOIOTUYECKUX baxTopoB Ha MUKPC

AQHTAarOHUCTUYECKUX  B3aW-MOOTHOUICHUN  MEXAY  MHMKpPOOpPraHusmMamu. Tumsl — B3aUMOAEHCTBUI

MHUKpPOOPTaHNU3MOB C PAaCTEHUSMHU, )KUBOTHBIMHU 1 YEIIOBEKOM.

[TonsiTHe «nuTaTeNbHbIE U AHTUMHUKPOOHBIE BemiecTBay. [Ipupona u mpoucxoxaeHue (aHTUOMOTUYECKOE U

OMOTH-YECKOE) AHTUMHUKPOOHBIX BemecTB. CrnenuduuHOCTh M MEXaHU3M JEUCTBUSA. MHKpOOOCTATHYC

1 MUKpoOouma-HbIi 3¢ dekt. [[puMeHenre aHTHOMOTHUKOB M MEPBI 0€30TTaCHOCTH.

B3anMoOTHOIIEHNS MUKPOOPTaHU3MOB MEXAYy COOOW M ¢ ApyruMH opranu3Mamu. CUMOMO3 ¥ aHTUOHO3.

@®opMBl CUMOMOTHYECKUX B3aMMOOTHOIICHHMH MEXAy opraHuzMamu. Paznuunble (OpMBI aHTaroHU3Ma,

(akTHUECKOE UC-TI0JIH30BAHNE AHTAaTOHU3Ma B METUIIMHE U CEJIHCKOM XO3SHCTBE.

Mukpoopranu3mbel W pacteHus. Pusochepnas u osmudutHas Mukpodiaopa. CuMOMOTHUECKHE

B3aMMOOTHOIIICHUSI MEXIYy MHKPOOPTaHM3MaMU W pacTeHUsIMU (KITyOCHBKOBBIE OakTepuu M OOOOBBIC

pacTeHust, MUKOPHU3bI U 1p.). DuronaroreHHbIE MUKPOOPTaHU3MBI.

HopmaneHast ~ Mukpoduopa  uenoBeka U JKUBOTHBIX.  CHMOMOTHYECKHE  B3aUMOOTHOLICHHS

MUKpPOOPTraHU3MOB U KUBOTHBIX.

[TapasuTu3M U MATOr€HHbIE MHUKPOOpraHu3Mbl. DakTophl, 00yCIJIOBIIMBAIOIINE MATOTCHHOCTh H

BUPYJIEHTHOCTb. EAMHMIIBI M3MEPEHHS BUPYJIEHTHOCTH. YCIOBHO IATOI€HHBIE MHMKPOOPTaHU3MBI.

O06pa3oBanue MUKpOOPraHU3MaMHu TOKCUHOB. [loHATHE 00 UMMYyHHUTETE. YCIOBHO-IATOTCHHbIE MUKPOOPTaH]

Bo30ynurenn onacHbIX 3a005eBa-HUM.

Jlexuust Nel8. Dxonorust MUKpOOPTaHU3MOB.

buocdepa u pacnpocTpaHeHue MUKpPOOPraHU3MOB. JKOJOTUUECKUE HUIIU U IKOCUCTEMBL. YUCIEHHOCTh U

pa3Ho-00pa3re MUKpOOPTaHW3MOB B SKOCHCTEMAX: B IOUBE, BOJOEMax U aTMocdepe.

Muxkpodaopa mnouB. OCHOBHBIE TpPyHINbl MOYBEHHBIX MHUKPOOPraHU3MOB. Pojb MHKpPOOpPraHH3MOB B

MOYBOOOPA30-BaTEeNbHBIX Mpolleccax M IUIOAOPOAMM TIOYB. YYacTHE€ MHMKPOOPTaHHU3MOB IOYBHI B

Ouoerpagayy 3arpsa3HeHHH.

Muxkpodopa Bozibl. 3Hau€HHE MHUKPOOPTAaHU3MOB B TEPBUYHOM MPOMYKIMHM BOJOEMAa U MHHEpaIU3aLUH

OpraHHYe-CKUX BELIECTB. buosornyecknue METonbl OYUCTKH CTOYHBIX BOJ.

Mukpodmopa Bo3gyxa. Pomb  MHKpPOOPraHM3MOB B KPYroBOpoTe ra3oB arMmocgepbl. Mertoas

0aKTEepHOIIOTUYECKOTO M CAHUTAPHO-MUKPOOHOIOTHYECKOTO aHaTN3a MUKPOQIOPHI TIOYBHI, BOJIBI, BO3yXa.
IIpakTH4eckoe 3aHATHE.

Jlaboparopnas pabora. Mukpodiopa 00beKTOB BHEITHEN Cpeibl. MeTobl UCCIIeIOBAHUN

CaHUTAPHO-MHUKPOOHOIOrHYECKasl OLIEHKa MUKPOMIOPHI TOYBHI.

Jlaboparopnas pabora. Mukpodiaopa 00beKTOB BHEIIHEH Cpebl. MeToIbl HeCaeI0BaHUST
CaHUTAPHO-MHUKPOOHOIOTHUECKasl OIIEHKAa MUKPOMIOPHI BOJBI U BO3AYXA.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
3amganue 1. 3amoaHUTE CIETYIONTUE TAOTUIIBI:
Tabmuna 1. OTHONMIEHNE MUKPOOOB K adparium.
Tabmuma 2. OTHOIIEHHE MUKPOOOB K TeMIepaType



3ananue 2.Pazbeputech, 4T0O Takoe OakTepHagbHbIE YI00peHUs! (MUKPOOHBIE 3eMIICYI00PUTEIbHBIE
npernaparsl) U 3anoiaHuTe Tabnuiy "bakrepuanbHbie ynoOpeHus'", oTBeuasi Ha NepedrcIeHHbIe B HEH
BOIIPOCHI.

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

TEKYyIHI KOHTposb — 30 6amioB

5 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHJ y4eOHOH |TEeKylIero | KOI-BO
MBI paboThI KOHTpoOs | Oamios
/ cpe3sl
1. Jlabopato 10 CTyneHTsI B paMKax CaMOCTOATENBHON paboTBl MpopadaTHIBAIOT
Muxkpobuosoru | pHas yKa3aHHBIE TEMBI M BBINONHIIOT JabopaTropHble paboThHI,
s1. Uctopus, pabora pe3ynbTaThl 0(OPMIISIOTCS] B BHIE OTYETOB, OIICHKA 10 Oaymam
pasmensl, pamxupyercs ot 1 go 10.
METOJPBI.
2. | Mopdomorus [JIaboparo 5 CTyneHTB B paMKaX CaMOCTOATEITHLHON pabOThI MpopadaThIBAIOT
u pHas YKa3aHHbIE TEMbI M BBITIOJIHAIOT Jab0OpaTopHBIE PadOThI, PE3yIbTaThI
(hYHKITHOHAIb pabora opOpMIISIOTCSI B BHIEC OTYETOB, OICHKA IO Oamram
Hasl CTPYKTypa pamxkupyercs ot 1 10 5.
GaKkTepuanbHO | KoHTpo 10 Ha nmceMeHHy0 KOHTponIbHYI0 paboTy orBomutcs 90 MuHYT (Bce
i KIICTKH. bHasl 3aHATHE). Tema paboThI cBsI3aHa C MPEIBITYIIIUMHI TEMaMH 3aHATHI.
padora(k 8-10 GammoB — CTYAEHT BBIMOTHII paboTy 6e3 OMMOOK W HEJO0YETOB,
OHTPOJIBH JOITyCTHII HE O0JIee OTHOTO Helo4YeTa.
blii cpe3) 6-7 6amI0B — CTYAEHT BHIOJIHII PaboTy MOTHOCTHIO, HO JOMYCTHII B
Hel He 0ojiee OMHON HErpyOol OMMUOKH W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.
4-5 Gamma — CTyHEHT MPaBHJIGHO BBITOJHII HE MEHEE ITOJIOBHUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W ONHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OIMOKN M TPEX HEIOYETOB, WIH MPH OTCYTCTBHH OIIMOOK, HO IPH
HaJMYUHU YETHIPEX-TISITH HEAOYETOB.
2-3 Oamna — CTyOeHT TpPaBUILHO BEHITIOJHUI MEHEE IIOJIOBUHBI
paboTHI, TOMYCTHII HECKOJIBKO HEIOYETOB.
1 Gamnm — CTymeHT NpaBWIBHO BHIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.
3. |[Iuranwme u poct | JlJaboparo 5 CTyneHTsI B paMKax CaMOCTOATENBHON paboTel MpopadaTHIBAIOT
MUKpPOOpPTaHW3M | pHas YKa3aHHbIE TEMbI M BBITIOJIHAIOT Jab0OpaTopHBIE PadOThI, PE3yIbTaThI
OB. pabora 0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyercs oT |
1o 5.
4. | Dueprermuecku | Jlaboparo 5 CTyneHTsI B paMKax CaMOCTOATENBHON paboThl MpopadaTHIBAIOT
€ TIPOIIECCHI. pHast YKa3aHHbIE TEMbI M BBINOJIHSAIOT Jab0opaToOpHBIE PadOThI, PE3yIBTaThI
pabora 0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyercs oT |

1o 5.

23
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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 OHOTO HeAoUeTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He OoJiee oHOM Herpy0Ooil OMMOKKM M OJHOTO HEAOYETa, MU He
OoJiee IBYX HEIOYETOB.
4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OIHOH Tpy0Ol M OfHOW HETpyOOil OIMOKHM U OJHOTO HEJoYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA 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,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.
5. | buocunternuec | Jlaboparo 5 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
KHE TPOLIECCHI. pHas yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, PEe3yabTaThl
pabora oopmIIsIOTCS B BU/IE OTUETOB, OLIEHKA 1O OajiaM paHxupyercs ot 1
1o 5.
6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHMCIICHBI:
- 3a TPOEKT, BHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aoB;
- TIOJTHOCTHIO MOATOTOBJIICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTukKe B
paMKax qucuuIuinHel — 10 6asos;
- y4acTue ¢ JIOKJIaZIOM BO BCEPOCCHHCKON ONMMIIMAAE IO TEMaTHKeE
n3ydaeMoit qucturuiuHe — 20 0amios;
- ydacTHe B BBICTaBKE M0 TEMAaTHUKE HM3y4aeMON IUCHMIUIMHBI — 20
0aIoB;
- myOnmuKamus CTaTbM IO TEMaTHKE H3ydyaeMoil OUCHUIUIMHBI B
cOOpHUKE CTyA€HYECKHX paboT / MarepuaiaXx BCEPOCCHICKON
koH(epeHyH / xypHane u3 nepeuns BAK — 10/ 15/ 20.
7. |HauBuAyalibHbIC 3aJaHNS, 50 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bl
MOXKHO HaOparhb
JIOIIOJTHUTEIIbHBIE OBl Ha
JK3aMeHe
8. Hroro 3a cemectp 50
6 cemecTp
*  TeKylMi KOHTpoIsb — 20 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
*  OTBeT Ha ’k3aMmeHe: He Oonee 10 O6amioB
Pacnipenenenre 6aJiioB 10 3aaHKSIM:
Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl
1. | Bupyconorus. |JlaGoparo 10 CTymeHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
pHas yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, Pe3yabTaThl
pabora opopmisitoTcss B BHAE OTYETOB, OLEHKa N0 Oaymiam

pamxupyercs ot 1 o 10.
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Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM 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 IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA 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,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

PaznooOpasue u
cHCTEeMaTHKa
MHUKPOOPTaHU3M
OB.

Jlaboparo
pHast
pabora

CTyneHTBI B paMKax CaMOCTOATEIbHONH pabOThl MpOpadaThIBAIOT
yKa3aHHBIC TEMBI M BBIMOJHSIOT JIA0OPATOPHEIC pa0OThI, PE3YIIBTATHI
0 OPMIISIOTCS B BHJIE OTYETOB, OIICHKA IO OajiaM pamKupyercs oT 1
Io 5.

HelicTBue
¢daxTopoB
BHEIIHEN CpeIbl
Ha
MHUKPOOpPTaHU3M
Bbl. DKOJIOTUSA
MHUKPOOPTaHU3M
OB.

Jlaboparo
pHast
pabora

CTyneHTBI B paMKax CaMOCTOATEIbHONH pabOThl MpOpadaThIBAOT
yKa3aHHBIC TEMBI M BBIMOJHSIOT JIA0OPATOPHEIC paOOThI, PE3YIIBTATHI
0 OPMIISIOTCS B BHJIE OTYETOB, OIICHKA IO OajiaM pamKupyercs oT 1
Io 5.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). Tema paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 OmHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.

6-7 0anIoB — CTYACHT BBHIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OHOM HErpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHII HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OIIMOOK, Wi He Ooiee
OJHOU TpyOOil U OHOW HErpyOOoil OMMOKKM W OJHOTO HEIOYeTa, WU
He Oojee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPeX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 famma — CTYOGHT MNPaBWJIBHO BBIIOJIHWI MEHEE ITOJIOBHHEI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHII HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OIHOOK.

[IpemuansHbie OaIbl

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- 3a TPOCKT, BBHIIOJHEHHBIM TO 3aka3dy paboromarens H
peann3oBaHHBIN Ha mpakTHKe — 20 6aJoB;

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aIoB;

- TIOJTHOCTBIO MOATOTOBJICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTuke B
paMKax qucuuIuinHel — 10 6asos;

- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 20 6asios;

- y4JacTve B BBICTaBKE IO TEMAaTUKE M3y4yaeMOW TUCIMITIUHBI — 20
0aIoB;

- myOnmuKamMs CTaTbdl IO TEMaTHKE H3y4yaeMoil TUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHUICKON
koH(epeHyH / xypHane u3 nepeuns BAK — 10/ 15/ 20.
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5. OTBeT Ha ’K3aMeHe 10 1-4 Ganna — CTYIEHT PacKpbll OCHOBHBIE BOIIPOCHI U 3a1aHUsI OMIieTa

Ha OLIEHKY «yJOBJIETBOPHUTEIHHO

5-7 6amioB — CTYOCHT PacKpbUl OCHOBHBIE BONPOCHI M 3aJaHHA
OuseTa Ha OLIEHKY «XOPOLIOY,

8-10 OamnmoB — CTYOGHT PAacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLIEHKY «OTIMYHO».

6. |WManuBumyanpHBIC 3aMaHMUS, 40 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TMIOMOIIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOXKHO HaOparhb
JIOTIOJTHUATEINLHBIE OaThl Ha
JK3aMeHe

7. Hroro 3a cemectp 50

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCIHHUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIOINM 00pa3oM:

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

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHOMN KICTKH.

1 BausiHue pU3NUECKUX U XMMUYECKUX (PaKTOPOB HA MUKPOOPTaHU3MBbI. VIconb30BaHHE 3TOTO
BIIUSIHUA B IIPOMBIIIJIEHHOCTH U IPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA.

2 OTHOIIEHHE MUKPOOPTaHU3MOB K KHUCIIOPOY. A3poObl, (hakyasTaTUBHbBIE U OOTUTaTHbIC
aHa’pOoObl, MUKPOAIPOMIbHBIE 1 MUKPOAIPOTOJIEPAHTHBIE (POPMBI.

CDOprI CI/IM6I/IOTI/I‘IGCKI/IX U aHTAaroHUCTUYCCKHUX B3aMMOOTHOIIICHUM MCXKAY

Tumnbl B3auMOJIEHCTBUI MUKPOOPTaHU3MOB C PACTCHUSIMH, KUBOTHBIMH U YEJIOBEKOM.

Paznnunrnie (pOpMBI aHTaroHu3mMa, UCIIOJIb30BaHUC aHTaroHnM3Ma B MCAUIIUMHE U CCIIbCKOM

[Tapa3uTu3M U MaTOreHHbIE MUKPOOPraHUu3Mbl. DakTOphl, 00YCIOBIMBAIOIINE TATOT€HHOCTh U

BUPYJIEHTHOCTb. EAMHUIIBI U3MEepEeHUs: BUPYJIEHTHOCTH.

7 Muxkpodmopa mouB. OCHOBHBIE TPyl TOYBEHHBIX MUKPOOPTaHU3MOB. POJIb MEKPOOPTaHH3MOB B
MOYBOOOPAa30BaTeNbHBIX MPOLECCaX U MIOAOPOAUHU MOYB.

8 YyacTre MUKpOOPraHM3MOB MTOYBBI B OMOJETpalalliy 3arps3HeHU. 3HaYeHHEe MUKPOOPTaHU3MOB B

NEPBUYHOM MPOIYKIMHU BOAOEMA M MUHEPAIU3AI[H OPraHUYECKUX BEILECTB.

AN L AW

9 buonornyeckue METOALI OUMCTKU CTOYHEIX BOJI.

10 MeTtonpl 6aKTEpHOIOTUYECKOTO U CAHUTAPHO-MUKPOOHOIOTUYECKOTO aHAJIN3a MUKPOQIIOPHI TOYBHI,
BOJIbI, BO3/yXa.

JlaGoparopHasi paéora

Tema 1. MuxpoOuonorus. Mctopusi, pa3aenbl, METOIBI.
3ananue 1. [loAroToBUTH COOOIIEHUS] O MHOTOOOpa3uu MUKPOOPTaHU3MOB, UX POJIH B IPUPOAE U KU3HU
YEJI0BEKa.
3ananue 2. [103HAKOMUTBCS ¢ KPaTKOW UCTOPUEH MUKPOOHOIOTUN M COCTABUTh TaONHUILy «XPOHOIOTHUS
MHUKPOOHOJIOTUYECKUX OTKPBITHI.
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3ananue 3. 3anoIHNUTE CIEAYIOIIYI0 Ta0nuIly: "TeMepaTypHblil pekuM TpH pa3InYHbIX criocobax
TEPMHUECKON cTepuiin3anuu."”

JlaiiTe onpeaeneHre NOHATHIM «CTEPHIN3aAIMsy, «nactepu3anus». OObsICHUTE, 3a4eM UCIIOIb3YIOTCS 3TH
IIPOLIECCHI.

Tema 2. Mopdosnorust 1 GyHKITMOHAIBHAS CTPYKTYypa OaKTepHaIbHON KICTKHU.
3ananue 1. JlaiiTe pa3BepHyTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHL:
1. KakoBsl ipeensl nuddepeHIuanuy y npokapuor?
2. Kak xoppenupyet Mop¢hoJorusi ¢ XuMu4eckoi pyHkuueit y 6akrepuii?
3. Yto A0KHO MPUCYTCTBOBATH B Cpefie, YTOOBI KyabTypa pocia?
3ananue 2. 3an0JHUTE CIEAYIOIINE TaOIUIbL:
1 XapakrepucTrKa KICTOYHOW OpraHu3aIii MUKPOOOB.

2 Pacnpenenure nepeyuciieHHbIe HUXKe (POPMBbI MUKPOOOB TI0 IByM TPYIIIIaM COTJIACHO MX KJIETOYHOMH
OpraHu3aLuu.

3 OrtHoienue 6akTepuii k okpacke 1o I'pamy.
3amanue 3. CrenaiiTe pUCYHKH BCEX MEPEUYUCICHHBIX PopM OakTepHil.

3ananue 4. [IpeacraBpTe B TaONMLIAX PUCYHKH BHYTPEHHEH CTPYKTYpbl OaKTepHaIbHON KIETKH U ClIeTIanTe
Ha HEM COOTBETCTBYIOIINE 0003HaYEeHUS U(paMH.

3ananue 5. M300pasurte B Tabnuie OaKTepuu ¢ pa3InYHbIM YHCIOM M PACTIONIOKEHUEM K'Y THKOB.
Ha3zoBute BuibI 1BMKEHUI OakTepuil 1 mpuUBeAUTE MPUMEPHI (HOPM, IEPEABUTAIOIINXCSA TAKUM CIIOCOOOM.
3ananue 6. Hapucyiite u mosicHuTe 0COOEHHOCTH CIIOPOOOpa30BaHUN Y OAKTEPHIA.

Tema 3. [TuTanue u pocT MUKPOOPTaHU3MOB.
3anoaauTe Tadmuity "CrnocoObl pa3MHOXKEHUS (ICIeHHsI) MPOKAPHUOTOB."

Tema 4. DHepreTuyecKue MpoIecChl.
3ananue 1. JlaiiTe pa3BepHYTbIE OTBETHI HA CIIEIYIOIINE BOIPOCHI:
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 M10JI€ TEPMOTUHAMUYECKOH yCTOHUMBOCTH cyOcTpara
peakiuu?
4. Bo3MOXXHO JIM UCTIOIb30BaHUE KIIETKOM YHEPTUU HE CBA3AHHOM C MEPEHOCOM 3JIEKTPOHA (ITPOTOHA)?
5. KakoBa 3aBUCUMOCTb SHEPIreTUKHU KJIETKHA OT KOHIEHTPAIIMKU BEIleCTBA B cpefie?
6. Kak monnepkuBaroTcs B KIETKE YCIOBHS, 00€CIIEUHBAIOIINE €€ JKU3HEIEATEIbHOCTh?
7. Bo3MOXXHO JI HapyIIeHHUE [IETOCTHOCTH MEMOPAHBI y MPOKAPUOTHOTO OpraHu3ma?
8. Kakue peakiuu CBA3bIBAIOT IIUTO30JIb LIUTOILIA3MbI ¢ MeMOpaHHbIM anmaparoM? C pubocomamu?
9. KakoBo 3HaueHue 3amacHbIX BemecTB A pororpodos? st xemorpodoB?
10. Kakoe 3HaueHue UMEIOT KOMOMHATOPHBIE MPOLIECCH B TEHETUKE MUKPOOPTaHU3MOB?
3amganue 2.0xapakTepu3ynTe pa3IuIHbIC TUITBI OPOXKCHUIM.
1. OxapakrepusyiiTe 1o CleAyIOIIel cXeMe IPOIMMOHOBOKHUCIIOE OpOsKEeHHE
- UCXOJHBIN cyOcTpat(b)
- TIOCJIEI0BATEIbHOCTh OMOXUMHUYECKHUX peakuit
- YCJIOBHUSA MPOTEKAHUS MpoIecca, BApUAHTHI Pa3BUTHS Mpoliecca NPy U3MEHEHUH YCIOBUN
- CyMMapHbI YJHEPTETUUYECKUIN BBIXOJ
- MUKPOOPT'aHU3MBbI, BBI3bIBAIOIINE JAHHBIN MPOIIECC
- IPaKTUYECKOE 3HAYCHUE 3TOTO OPOKEHUS
2. OxapakTepu3yHTe 1o CIAeAYIONEeH cxemMe reTepoPpepMEeHTaTUBHOE MOJIOYHOKHUCIIOE OpOXKEeHHE
- UCXOAHBIN cyOcTpar(bl)
- IOCJIeI0BATEeIbHOCTh OMOXUMHUECKHUX PEeaKIuil



- YCIIOBUS TPOTEKAHUS IPOLIecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPIaHU3MbI, BBI3BIBAIOLINE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3. OxapakTepu3yure 1o cieayrouei cxeMe ClIMpTOBOE OpOKEHUE

- HCXOIHBIN cyOcTpaT(bl)

- MMOCJIeIOBATEIbHOCTh OMOXMMHYECKIX PEaKIUil

- YCII0BUS TPOTEKAHMS IPOLECcCa, BAPUAHTHI Pa3BUTHS MPOLECCa TP U3MEHEHHUH YCIOBUI
- CyMMapHBbIi YJHEPTETUYECKUI BBIXOJ

- MUKpPOOPI'aHU3MBI, BBI3bIBAIOIIME JAHHBIA MTPOLIECC

- MPAKTUYECKOE 3HAYCHUE ITOTO OPOKECHUS

4. OxapakTepu3yHTe 1o CIASAYIONIEH CXeMe MaCISTHOKUCIIOE OpOKEHUE

- UCXOAHBIN cyOcTpar(bl)

- IOCJIeI0BaTeIbHOCTh OMOXMMHUECKUX PEeaKIuil

- YCIIOBUSI TPOTEKAHUS IPOLIecca, BAPUAHTHI Pa3BUTHUS MPOIIECCa MTPU U3MEHEHUH YCIOBUI
- CyMMapHBIil JHEPTETUYECKUI BBIXOJ

- MUKPOOPI'aHU3MbI, BBI3BIBAIOLIUE JAHHBINA MPOIIECC

- MPAKTUYECKOE 3HAYEHHE ITOT0 OPOKEHUS

3ananue 3. 3anonHsst Tabauy "CrocoObl NOTy4YeHUs SJHEPTUM MUKPOOPTaHU3MaMu'', IPUBEIUTE B HEM
KOHKPETHBIE IPUMEPBI.

Tema 5. bBuocuHTETHYECKHUE MPOLIECCHI.

3ananue. 3anonHas Tabnuny "TuUrbel TUTaHUsS MUKPOOPTaHU3MOB'", IPUBEIUTE B HEW KOHKPETHBIC
IIPUMEPBHI.

Tema 6. Bupycoinorus.
[IpakTrueckoe 3anarue. Bupycel
[Inan npoBeneHUs 3aHATUS.

1. Kparkue cBenenus o0 oTkpbiTHH BupycoB. Pabots! /1. U. MiBanosckoro,M. beiiepunka, /['Oppens, B.M.
Crenmuy, I. Xepcra, K. I'aiinyseka u b.C.bram6epra. Otkpeitue uarepdepona A. Aiizexcom u JIx.
JInapemanom.

2. [Tpupoaa BUPYCOB.

3. CTpoeHue BUpPYCOB.

4. X¥MHYECKHI COCTaB BUPYCOB.

5. Orarbl B3aUMOJEHCTBUABUPYCA C KIETKOM.

6. IHK-conepxamueBupycol. XapakrepucTtuka cemeiicts Herpesviridae,Papovaviridae, Adenoviridae,
Poxviridae, Hepadnaviridae, Parvoviridae.

7. PHK-conepxanueBupychl.
8. BupycummyHnonedunurauenoseka (B1Y).

Tema 7. PazHooOpasue u cucteMaTiKa MUKPOOPTaHU3MOB.
3aganue 1. OTBeThTE HA BOIIPOCHI.
1. Kak pacnpenenstoTcst xapakTepHble GyHKIUH 110 puioreneTnueckomy npepy? Hampumep,
azor¢ukcanys, TepMmoduins, aBrorpodus, aHadpodbrno3, ruaporeHoTpodus?
2. [Touemy nnaHOOAKTEpUH COCTABHIIN OTJCIBbHYIO BETBb, @ HE PAaCIPEICIHINCH 10 BETBAM KakK JIpyrue
¢dororpodsr?
3ananue 2. Hapucyiite u onumute 0COOEHHOCTH CTPOEHUSI MUKOIIIIa3M U aKTHHOMMIIETOB. YKaXKHUTE,
KaKOBBI pa3Mephl U (opMa MUKOIUIA3M, KAKOBa TOJIIIMHA (TOHKUH, TOJCTBIN) M OpraHu3anus MULIETHS
(OIHOKJIETOYHBIH, MHOTOKJIETOYHBIH) aKTHHOMULIETOB. MOp(hOJIOT sl MUKOIUIa3M U aKTUHOMUIIETOB.



Tema 8. [leiicTBue GakTOpOB BHELIHEH Cpebl HA MUKPOOPTaHU3MBL. DKOJIOTHS MUKPOOPTaHU3MOB.

3amganue 1. 3amoaHUTE CIIETYIONTUE TaOTUIIBL:

Tabmuna 1. OTHOLMIEHNE MUKPOOOB K adpariym.

Tabnuma 2. OTHOMIEHHE MUKPOOOB K TeMIepaType

3ananue 2.Pazbeputech, 4TO Takoe OakTepHadbHbIE YI00peHUs! (MUKPOOHBIE 3eMIICYI00PUTEIbHBIC
npernaparsl) U 3anoiaHuTe Tabnuiy "bakrepuanbHbie yroOpeHus'", oTBeuas Ha NepedrciIeHHbIe B HEH
BOIIPOCHI.

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIHUILINHE IPOBOAUTCS B OopME IK3aMeHa

1

2

10
11
12

13
14
15
16

17
18

19

20
21
22
23

24
25

26

Tunosbie Bonpockl 3xk3amena (OK-7, OIIK-3, OIIK-4)
[IpenmeT u 3aga4u MUKPOOHMOJIOTHH, €€ MECTO M POJIb B COBPEMEHHON OMOJIOTHH. 3HAYEHNE
MHUKPOOHOJIOTUH B HAPOITHOM XO3SICTBE M MEAULIMHE.
Oransl pa3BUTUS MUKPOOMOJIOTHH. POJIb OT€UECTBEHHBIX YUCHBIX B Pa3BUTUU HAYKH O
MHUKPOOPraHU3Max.
OcHOBHBIE HanpaBlIeHHsI pa3BUTHsI COBPEMEHHOI MUKpoOuoioruu. HoBele HanpaBiieHus B
MHUKPOOHOJIOTUH U TIEPCIIEKTUBBI Pa3BUTHSL.
MHUKpOCKONIMYECKUE METOIBI HCCIIEN0BAaHUS MUKPOOPTaHU3MOB U UX IIPUMEHCHHE.
[IpokaproThl — OCHOBHOI OOBEKT U3yUEHHs] COBPEMEHHON MUKPOOMOIOTHH. XapaKTepUCTUKA
IPOKapUOTHBIX OPTraHU3MOB. /[BE BETBU NPOKAPUOT: apXeu U 3yOaKTepHH.
Pasmepsl Mukpoopranu3mMoB. Mop¢oaorust MUKpOOPTaHU3MOB.

[Toxosimuecst popmbl. DHAO0CTIOPHI. VX cTpoeHMe, Pu3nonmornieckoe npeaHa3HadYeHue. DTambl
bopMHUpPOBaHUS SHOCIIOPHI.

CtpoeHue mpoKapuoTHOM KIIETKH.

CocraB ¥ CTpOEHHUE KJIETOUYHBIX CTEHOK y MPOKapuoT. KileTOUHBIE CTEHKU TPaMIIONIOKHUTEIbHBIX U
IpaMOTPUIIATEIILHBIX OaKTEpHUHd.

Cdepomunactsl, mportorutactsl U L-dpopmbl OakTepuid.

[TonBmwxHOCTH Y OakTepuii. JKryTuku, akcuaibHble GUOPHILTBEI. MexaHu3M JBIKEHUS y OaKTepHid.

CocTaB 1 0COOEHHOCTH OpPraHU3aIMK TeHETHUECKOTo arnmnapara 6akrepuil. Buexpomocomuble
AJIEMEHTBI HACJIEICTBEHHOCTU IIPOKAPHOTOB.

MemOpaHHBIE€ CTPYKTYPBI KIETKH.

[lurorrasMa 1 KI€TOYHBIE BKJIIOUCHHS POKAPHOTHON KIICTKH.

Knaccudukarus MUKpoOpraHu3MOB, HOMEHKJIATypa U JUarHOCTUKA.

3HaueHne MOP(OITOTUIECKUX, IINTOIOTHIECKUX, KYJIbTYPAIbHBIX, (HU3NOTOTHIECKUX U
OMOXMMHUYECKUX MPU3HAKOB ISl CHCTEMAaTUKN OaKTEepHH.

XapakTepuCTHKA OT/AEIOB IPaMOTPHUIIATENIbHBIX, IPAMITOIOKUTEIBHBIX, MUKOIUIA3M U apXeOaKTepHid.
WzButeie popmbl 6akrepuit. CanpoTpodHbie U MapasuTUIECKUe MPEICTABUTENN, PACIPOCTPAHECHUE U
HKOJIOTHUSI.

I'pamoTrpunaTensHble HEcopooOpasyrole najoyku. PacmpocTpaHeHue | posib B TOYBEHHBIX U
BOJIHBIX DKOCHCTEMAX.

OO6nuratHele BHYTPUKJIETOUYHBIE Tapa3uThl. OCOOEHHOCTH METa00IM3MA.

XapaKkTeprucTUKa XeMOJIUTOABTOTPOPHBIX OaKTEPHil.

XapaKTepuCTHKa CTEOETHKOBBIX, MOYKYIOLIUXCS U CKOJIB3SIIUX OAKTEPHIA.

MonouHokucisie 6akTepun. [omodepMeHTaTuBHBIE U reTepoepMEHTaTUBHBIE MOJIOYHOKHUCIIBIE
HaJIOYKU

CnopooOpa3yrorniue 6akTepun. THIIBI CIIOPOOOPA30BAHUSI.

AKTUHOMUIIETHI U POJCTBEHHBIE OpraHu3Mbl. OOIIas XapakTepucTUKa, 0COOCHHOCTH MOP(OIOTUH U
pa3MHoXKeHus. PacipocTpaneHue, 3KoJI0rus U MPAKTUYECKOE 3HAYECHHUE.

Muxormuiazmel. CBoicTBa, 00yCIOBICHHBIE OTCYTCTBUEM KJIETOUHOM cTeHKH. PactpocTpanenue u
MecTa OOUTaHUSL.
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27 Apxebakrepun. OcobeHHOCTH MOP(OIOTHH U PUNOTIOTHH. DKCTpEeMalIbHbIC apXeu.
PacnpocTpanenue, Mmecta 0OMTaHHS U POJIb B IPUPOIE.

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

29 DkonoruvecKue TPyl rpruOOB U UX MpakTUdeckoe 3HadeHne. OCOOEHHOCTH CUCTEMATHUKH
JPOXOKEBBIX TPHOOB.

30 Ilpupona BUPYCOB ¥ THIIOTE3BI UX NPOUCXOKAEHUS. CTpOEHHE U XUMUYECKUN COCTaB BUPYCOB.

31 Dramnbl B3auMOIeHCTBHSI BUpYCa ¢ KIIeTKoi. OCOOEHHOCTH B3aMMOICHCTBHSI 30011aTOTEHHBIX,
(UTONATOTCHHBIX BUPYCOB M OakTepuo(daroB ¢ KIETKOH-XO3SIUHOM.

32 Bupowuasl 1 IprOHBI. 3a00JIeBaHMs, BBI3IBAEMbIC PUOH-TIPOTCHHAMHU.

33 AOopTHBHAsA, IPOJYKTUBHAS M UHTETPATHUBHAS (DOPMBI B3aUMOJCHCTBUS. XapaKTEPUCTHKA CEMEIHCTB

JHK- u PHK-conepxamux BUpyCOB.

34 Bupyc nmMmyHozaeduIuTa YyenoBeka.

35 CnocoOsI cylecTBOBaHUS MUKPOOPTaHU3MOB. ABTOTpO(dBI U rerepoTpodbl. [lorpedHOCTH
MUKPOOPTraHU3MOB PA3JIMYHBIX 3JIEMEHTAX U (PaKTopax pocra.

36 I'pynnbsl MUKpOOPTraHU3MOB, YYacCTBYIOIIMX B KPyroBopore yrepoaa. OKucIeHrne MOHOMEPHBIX U
MOJUMEPHBIX YTIIEPOACOIEPKAUIMX COoequHEHHUH. DUKcaus YIIeKUCIOThl MUKPOOPTaHU3MaMHU.

37 KpyroBopot cepsl B nipupojie. MUKpOOpraHU3Mbl, Y4aCTBYIOIIUE B 3TOM IIPOIIECCE.
38 CnocoObl pa3sMHOXKEHHS TPOKAPUOTHBIX M YKAPHOTHBIX MUKPOOPTaHU3MOB.

39 3akOHOMEPHOCTH POCTa MOMYJALMU MUKpoopraHu3moB. Kpusasi pocrta. [IpuuuHbl TMMUATAIIUN
pocta u ormupanus. [lepuoauueckue KylbTypbl U TOMOTE€HHO-HEMPEPHIBHOE KYIHTUBUPOBAHUE.

40 YucTble ¥ HAKONUTENbHbBIE KYJIBTYPbl MHUKPOOPraHU3MOB. [IpHHIUI 37€KTUBHOCTH KYJIBTYDBHI.

41 Meroapl NPUTOTOBIEHUS M CTEPUIM3ALUU MUTATENBHBIX cpeld. OCHOBHBIE TUIIBI CPEL,
UCTIOJIb3YEMBbIX JJIS1 KYJIbTUBUPOBAHUS aBTOTPO(OB U TeTepoTpodoB.

42 KynbTHBHpOBaHUE a3POOHBIX, aHAPOOHBIX U (POTOCHHTE3UPYIOIIMX MUKPOOPTaHU3MOB.

43 KOHCTpYKTHBHBIEC U SHEPTETUUYECKUE MPOLIECCHI Y MPOKAPUOTOB.

44 CnocoOsl moay4yeHus MUKpoopranuzmamu sHepruu. Pons AT® u criocoObl ee 00pazoBaHusI.
45 Bbpoxenne. OO0mas XxapaKTepruCTHKA.

46 TomodepMEeHTATUBHOE MOJIOYHOKUCIIOE OpOXKEHHE: XMMU3M, BO3OYIUTENH, YCIOBHS TPOTEKAHUS,
HapOJOX035IMCTBEHHOE 3HAYCHHUE.

47 TerepoepMeHTAaTUBHOE MOJIOYHOKUCIIOE OpOXKEHHE: XUMU3M, BO3OYIUTENH, YCIOBHS IPOTEKAHUS,
HAPOIOXO03SHCTBEHHOE 3HaUeHUE. [[pOTMOHOBOKHUCIIOE OpOKEHHE.

48 CrnmupToBoe OpOXKEHUE: XUMU3M, BO30YAUTENH, YCIOBUS MPOTEKAHMS, HAPOJOXO035ICTBEHHOE
3HAYECHHUE.

49 MacnsaHokucioe OpoKeHHe: XUMHU3M, BO3OYIUTEIH, YCIOBUS POTEKAHUs, HAPOIOX03HCTBEHHOE
3HaueHue. A1eToOyTUI0BOE OpOXKEHHUE.

50 bakrepuanbhbliii poTocunTe3. PoTOTPODHBIE MUKPOOPraHU3Mbl. OKCUTEHHBIA 1 @aHOKCUT€HHBIN
¢dorocunte3. Criocodsr obpazoBanus ATD doroaBrorpodamu.

51 Xemocunres y nmpokapuot. O01iee moHsATHE. THITBI XeMOCHHTE3a. XEeMOIUTOTPOPHBIC U
XeMOOPraHOTpoQHbIE OaKTEpUH.

52 JlpIxaTenbHble MPOLECCHl y MPOKapuoTOB. L{nki TprukapOOHOBBIX KUCIOT. HenonHoe okucienue.

53 JIpIxaTtenbHbIE IPOIIECChl y MPOKApUOTOB. JlpIxaTenbHas enb. AHA3POOHOE JIbIXaHUE.

54 AccuMmWIsIMS YIIEpOACOIEpKAIIUX COCAMHEHUH rereporpodaMu u aBroTpodamu.

55 Ponb MUKpOOPTraHW3MOB B KPYTOBOPOTE a30Ta: a30TPUKCAIMA, HUTpUPUKALUS, TEHUTpUPUKAIIMS,
aMMOHHU(UKAIM. XapaKTepUCTUKAa MHKPOOPTaHU3MOB, BBI3bIBAIOIIMX 3TH MPOLIECCHI.

56 Ilytn acCUMUISALIMM MUKPOOPTaHU3MAMHU OPraHUYECKUX M MHUHEPaJIbHBIX COCAMHEHUN a30Ta.
CBoOonHast a30TohUKCAINSA: XUMHU3M, TTPEICTABUTENH, YCIOBHS 3PPEKTUBHOCTH MpoIiecca.
XapakTeprucTHKa OTHOTO U3 MIPEACTABUTENEH.

57 Ilytn acCUMWIALIMM MHMKPOOPTaHM3MaMU OpPraHUYECKMX W MHUHEPAJIBHBIX COCIMHEHHUM a30Ta.
CumbuoTnyeckas a30To(UKCaAIM: XUMU3M, IIPEICTAaBUTENH, YCIOBHUS d3PPEKTUBHOCTH MPOIECCa.
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58 Ilytu accMMMISIIMM MUKPOOPTaHM3MAMM OpPraHMYECKMX M MUHEPAJIbHBIX COEIMHEHUH a30Ta.
Hutpudukamus. XumMu3m, npeacTaBUTEINH.

59 AmMmoHu¢puKanys. XuMHU3M, IPEACTaBUTEIH.

60 Jlenutpudukamms. XuMU3M, TPEIACTABUTEIH.

61 OcHOBHBIEC TyTH OMOCHHTE3a AaMUHOKHUCIIOT y aBTOTPO(HBIX U TeTepOTPO(YHBIX MUKPOOPTaHU3MOB.

62 BnusHue pu3nYecKuX U XUMUYECKHX (PAKTOPOB HA MUKpOOpraHU3MEbI. Vcronb30BaHme 3TOTO
BJIMSIHUSI B TIPOMBIIIJIEHHOCTH U TIPAKTUYECKOM e TEIbHOCTH YeI0BEKa.

63 JleiicTBue pusmdeckux (HakTOpoB HAa MUKPOOPTaHU3MEI.

64 [eiicTBue XUMHUECKUX (PAKTOPOB HA MUKPOOPraHU3Mbl. OTHOLIIEHHE MUKPOOPTaHU3MOB K
KUCIOpony. A3po0Obl, paKylbTaTUBHBIE U OONHUTaTHBIE aHAIPOObI, MUKPOAIPOPHUIILHBIE U

MHUKPOa’pOTOJIEPAaHTHBIE (DOPMBI.

65 JleiicTBue Omomornueckux GakTopoB Ha MUKPOOPTraHW3Mbl. DOPMBI CAMOMOTHYECKUX U
AHTArOHUCTUYECKHUX B3aMMOOTHOILICHUN MEXy MUKpPOOpPraHu3MamMu. TUIbI B3aUMOACHCTBHI
MUKPOOPTraHU3MOB C PACTEHUSMHU, )KUBOTHBIMU U YEIIOBEKOM.

66 Ilapa3uTusM U naToreHHble MUKpOOpraHu3Mbl. GakTopbl, 00yCIOBIMBAOIINE TATOTEHHOCTh U
BUPYJICHTHOCTb. ENMHULIBI U3MEpPEHUs BUPYJIECHTHOCTH. YCIOBHO MATOI€HHBIE MUKPOOPTaHU3MBI.

67 Muxkpoduopa nous. OCHOBHBIE TPYIIIBI TOYBEHHBIX MUKPOOPTaHU3MOB. POJIb MUKpPOOPraHU3MOB B
OYBOOOPA30BaTEIbHBIX MPOIECCAX U TUIONOPOANH MOYB. YYaCTHE MUKPOOPTaHU3MOB ITOYBHI B
Ouonerpasanum 3arpsi3HeHUN.

68 Mukpodiopa Boabl. 3HAUCHHE MUKPOOPTAHU3MOB B IEPBUYHOM MPOTYKIIMHA BOAOEMA U
MUHEpATU3alii OPraHUYECKUX BellecTB. bronoruueckie MeTo bl OUUCTKU CTOUYHBIX BO/I.

69 Muxkpodiopa Bo3ayxa.

70 Metoapl 0aKTEpPHOIOTHUECKOTO M CAHUTAPHO-MUKPOOUOIOTHYECKOTO aHaIM3a MUKPOMIOPHI TOYBBI,

BOJIbI, BO3AYXa.

71 Crepunuzauus.

72 Bacillussubtilis: xapakrepucTruka, 0COOCHHOCTH OHTOTEHE3a, MOTYYEHUE AICKTUBHON KYIBTYPHI.

73 IlonHas XxapakTepUCTHKa MUKPOOpPraHU3Ma.

74 BozOyautenu onmacHbIX 3a00JIeBaHMA.

75 OBomrouus npokapuoroB. CoBpeMeHHasi CHCTEMaTHKa POKapHUOTOB.

o ['pamy.

TunoBble 3axanus Ajs s3xk3amena (OK-7, OIIK-3, OITK-4)
1. [IpuroToBsTEe PUKCHPOBAHHBIN MpEMNapar onpeaeIeHHOro MuKpoopranusMma. [Iposenure okpammBanme

2. IlpuroroBwTe npemnapat Bacillus subtilis, mpoBenuTe okpammBaHue 3HI0CIIOP.

3. IIponeMOHCTpUPYHTE IKCIIEPUMEHT MOCTAHOBKHU AJIEKTUBHOM KYJBTYPBI ONPEACIEHHOTO

MHUKpPOOPTaHU3Ma.

4. Onpenenurte MpeIoKeHHBI MUKPOOPTaHU3M, UCTIONB3YsI OMOXUMHYECKUE METO/IbI TUATHOCTUKH.

5. Onpenenute KOJIMUYECTBO MUKPOOPTAaHU3MOB B 1 MJT BOIOTIPOBOHOM BOJBI (OTIHIIIMTE METOAUKY
MIPOBEICHUS SKCTIEPUMEHTA).

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTeIH
TIOCTYOKCHHSI pe3YJIbTaTa)

OK-7

OTtnnuHO ymeeT paboTarh ¢ MHPOpPMAILMEH O HOBBIX OTKPBITUSAX B
00J1aCTH MUK-POOUOJIOTHH.




COTITHYHOY
(85 - 100 6amoB)
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OIIK-3

OTAMYHO 3HAET TEOPETHYECKHE OCHOBBI MHUKPOOMONOTHH U
BUPYCOJIOTUU U HC-TIOJIB3YET WX IS W3YyYEHHs JKU3HU U CBOICTB
KHUBBIX OOBEKTOB, HMX UACHTU(DUKA-LIUU U KYIGTHBHPOBAHUS;
3HaYeHHe OuopasHooOpaszus g YCTOMUMBOCTH Ouo-ceprl. B
COBEpIIEHCTBE  yMEET  MPUMEHATh  METOAbl  HaOMIoAeHu,
KJaccu(uka-1uy, KyJIBTUBHPOBAHUS, BOCIIPOM3BO/ICTBA
OMONIOTUYECKUX OOBEKTOB B MNPHUPOA-HBIX M Ja0OpaTOPHBIX
YCIOBHUAX M UCIOJIb30BaTh IOMyYCHHbIE 3HAHHUS JJIs aHa-IHu3a
B3aUMOJICHCTBUI OPraHU3MOB Pa3JIMYHBIX BUAOB APYT C IPYTOM U CO
cpe-noit oouranus. CBOOOAHO BIIAJEET OMBITOM ydyacTHs B paboTax
0 MOHMTOPHH-TY U OXpaHe OHOpEecypcoB, HCIOIb30BAHUS
Ouonmoruueckux OOBEKTOB Ui aHa-M3a KadecTBa Cpelbl HX
obutaHus.  AOCOJTIOTHO  IOHHMMAeT pOJb  OHMOJOTMYECKO-TO
pa3zHooOpa3us Kak Beaylero (hakropa yCTOHUMBOCTH KHUBBIX CUCTEM
u Omo-chepst B menom. OTBET NHOCTPOEH JIOTMYHO, Marepua
U3JIaraeTcs 4YeTKo, ICHO, XOPOIIUM S3bIKOM, apIyMEHTUPOBAHO.

OIIK-4

OTIMYHO 3HAeT NPHHIMIBI CTPYKTYpHOH U (QYyHKIHOHAIBHOMN
OpraHm3alny OHO-JOTHYECKHX OOBEKTOB, OCHOBHBIC CHCTEMBI
KU3HEOOECIIEUeHNUsT U TOMEOCTaTHUe-CKOW PETYISIIIHA KU3HEHHBIX
GyHKUMH y pacTeHHMd Wy OJKUBOTHBIX, OpPUEHTHUPYET-CS B
COBPEMEHHBIX METOAMYECKHX MOIXO0aX, KOHIICTIHUIX U TpodIemMax
coBpe-MeHHOU Ouonoruu. OTIMYHO yMEeT M3JIararbh U KPUTUIECKU
aHATM3UPOBaTh 0a30BYI0 0OIETPOGECCHOHANBEHYIO WH(OPMAITHUIO;
BBISIBISITH  CBSI3U  (DPU3UOJIOTHU-YECKOTO COCTOSIHUS ~OOBEKTa C
(dakTopaMu OKpYXKAroOIIe Cpeabl, HCIOIb30BaTh PETYISATOPHBIC
MEXaHU3MBI 00eCIeYeHHsI ToMeocTa3a KHUBBIX cucteM.JCBoOOIHO
BJQJicET HAaBBIKAMH W  METOJAaMHU  MHUKPOCKONMUYECKUX U
MUKpPOOUOIIO-THIECKUX HCCIEIOBAaHUN OHONIOTHUECKHX OOBEKTOB;
METOZIAMH CBETOBOW MHUKPO-CKOIIHH; METOJaMH KYJIETUBUPOBAHUS U
OTIpEe/IeTICHUS] MUKPOOPTaHW3MOB; METO-laMU HWCCIICOBAHUS U
aHaJIM3a >KUBBIX CUCTEM, MAaTEMaTHYECKHUMH METOJaMU 00paboTKH
PE3yIBTATOB.

«XOPOIIIOY
(70 - 84 6amnoB)

OK-7

Xopomo ymeer paborath ¢ MH(oOpMamend 0 HOBBIX OTKPBITHIX B
00J1aCTH MUK-POOUOJIOTHH.

OIIK-3

Xopomo 3HaeT TEOPETHYECKHE OCHOBBI MHUKPOOHMONIOTHH U
BUPYCOJIOTUM W HC-TIOJIb3YET WX JJIS M3YyYEHHs JKU3HU U CBOICTB
KHUBBIX OOBEKTOB, HMX UACHTU(DUKA-LIUU U KYyIGTHBHPOBAHUS;
3HaueHue OnopazHooOpasus i yCTOHUMBOCTH OMO-Cdepbl. YMeeT
NPUMEHSATh OCHOBHBIE METOJbl HAOMIOACHHUS, KIacCU(UKAIIH,
KyJIBTUBUPOBAHUS, BOCIIPOU3BOJCTBA OHMONOTHYECKUX OOBEKTOB B
NPUPOAHBIX M JAOOPaTOpHBIX  YCJIOBUSIX W HCIIOJIb30BaTh
MOJYYCHHBIE 3HAHUS JUIsI aHalM3a B3aUMOJCHCTBUN OpPraHM3MOB
Pa3UYHBIX BHJIOB JIPYT C IPYTOM M CO CpeAoi OOMTaHMS. TOHUMAET
poib OMOJIOTMUYECKOTO pPa3sHOOOpa3Hus Kak Beayliero ¢ak-topa
YCTOMYMBOCTH JKUBBIX CcHUCTeM H Ouocgepsl B 1enoM. OTBeT
MOCTPOEH JIO-TUYHO, MaTepHajl M3JIaraeTcsi 4eTKO, SICHO, XOPOIIUM
S3BIKOM, apryMEHTUPOBAHO, BO3MOXKHO JIOMYIIEHHE HEKOTOPBIX
HETOYHOCTEN.
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OIIK-4

XOpomo 3HaeT MPUHLUIBI CTPYKTYpHOW U (YHKIHOHAJIHHOMN
OpraHu3alu OWO-JOTMYECKUX OOBEKTOB, OCHOBHBIE CHCTEMBI
KHU3HEOOECIIeUeHUs] U TOMEOCTATHUe-CKOM Peryislinu >KU3HEHHBIX
GyHKUMH y MHKpPOOPTaHM3MOB. YMEET H3/aratb W KPUTHUECKU
aHATM3UPOBaTh 0a30BYI0 0OMIETIPOGECCHOHANBEHYIO WH(OPMAITHUIO;
BBISIBIISITh  CBSI3M  (DM3HOJIOTUYECKOTO  COCTOSIHUSL O00BEKTa ¢
bakTOopaMu OKpyKa-IoIed Cpeabl, HCIOIb30BaTh PETYIATOPHBIC
MEXaHU3MBbl OOECIEUeHUsI TOMEOCTa-3a JKUBBIX cHucTeM. Brageer
HanOonee  pacHpOCTpPaHEHHBIMH  HaBBIKAMH W METO-JaMH
MHUKPOCKOIIMYECKMX W MHUKPOOHMOJIOTMYECKHX  HCCIICOBaHUN
Ounonornye-ckux OOBEKTOB, METOAAMH CBETOBOW MHKPOCKOIIHH;
METOAaMH KyJIbTUBHPOBA-HUS M OINPEAEICHUS MUKPOOPIaHHU3MOB;
METOAAaMHM  HCCJIEJOBaHMS WM aHaJIM3a  XKUBBIX  CHCTEM,
MaTeMaTu4eCKUMH METOIaMU 00pabOTKH pEe3yNbTaToB.

«YIOBJIETBOPUTEIHHO»
(50 - 69 6amnoB)

OK-7

VYIOBIETBOPUTEIIEHO yMeeT paborarh ¢ WHGOpPMAnued O HOBBIX
OTKPBITUAX B 00JIACTH MUKPOOHMOJIOTHH.

OIIK-3

3HAeT TEOPETHUYECKHE OCHOBBI MUKPOOHWOJOTHHW M BHPYCOJOTUU H
WCIIONIB3YeT MX JJI U3YYCHHS JKU3HU U CBOMCTB JKUBBIX OOBEKTOB,
WX WUACHTUDUKANNK ¥ KyJbTH-BUPOBAHHS. YMEET NPUMEHSATH
OTEILHBIE METOIBI HaOJIIoNeHN, Kiaccuuka-umu,
KYJIETUBUPOBAHHUS, BOCIPOM3BOACTBA OMOJOTHYECKUX OOBEKTOB B
MPUPOA-HBIX W JIA0OpAaTOPHBIX YCIOBUAX. Marepuan wuzjiaraeTcs
cnabo apryMeHTHpPO-BaHO, BO3MOXKHO JOMYIIEHHE HEKOTOPBIX
HETOYHOCTEH.

OIIK-4

3HAeT OTACNIbHBIC NPHUHIUIBI CTPYKTYPHOH H (PyHKIIMOHAIBHON
OpraHu3aln OHOJIOTHYEeCKMX OOBEKTOB, OCHOBHBIE CHCTEMBI
AKHU3HE00EeCIeUeHNsT U TOMEOCTa-TUYECKOM Peryssiui >KU3HEHHBIX
byHKIIUN y MHUKPOOPTaHHU3MOB. Bnaneer HauOosee
pacnpoCTpaHEHHBIMU HAaBBIKAMU M METOAAMH MUKPOCKOIUYECKUX U
MHUKPOOHOJIOTHUECKUX MCCIICIOBAaHUN OMOJIOTHYECKIX 0OBEKTOB.

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amIoB)

OK-7

He ymeet pabotars ¢ nHpopmanueil 0 HOBBIX OTKPBITHSX B 00JacTH
MHUKPOOHOIIOTHH.

OIIK-3

JleMoHCTpHUpyeT cnalblii YpOBEHb 3HAHUN TEOPETHYECKUX OCHOB
MUKpoOHono-rui. He MOXeT NpuBeCTH NpUMEphl U3 peaslbHOU
NPAaKTUKA MHUKpPOOHOIOrHYe-CKUX uccienoBaHuid. HeyBepeHHO
JIOTUYECKU HEIOCJIEI0BAaTEIbHO U3JIaraeT MaTepHall.

OIIK-4

He 3HaeT oTaenbHbIC NPUHIMIBI CTPYKTYPHOW M (PYHKIIMOHAIBHOM
OpraHu3anu OUOJOTHYECKUX OOBEKTOB, OCHOBHBIE CHCTEMBI
KHU3HEOOECIICUeHUs] U TOMEOCTa-THYECKON PETyJSIHMUA >KU3HEHHBIX
¢byHKuuil y MUKpoopranu3zmMoB. He BrnajeeT HaBbIKAMH U METOJAMHU
MHUKPOCKOIIMYECKMX W  MHKPOOMOJOTHUECKHUX  MCCIIe0Ba-HUN
OMOIOTUYECKUX OOBEKTOB.

5. MeTonnueckue ykazaHusi AJisi 00y4a0IIUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHWIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».



B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

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

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOCBpeMeHHOCTB " 3(1)(1)CKTI/IBHOCTL HUCIIOJIB30BaHUA HAIJISAAHBIX HOCOGI/Iﬁ U TCXHUYCCKHUX Cpe,[[CTB HpI/I
OTBETE;

- CTIOJIb30BAaHUE JIOTIOTHUTEIHHOTO MaTepHaa;
- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha pecypchbl. COOTBETCTBUE COIEPKAHUS U TUTEPATypPbl), IPAKTUUECKasi HAIPABICHHOCTh, COOTBETCTBUE COJI
3asBIIEHHOM ¢opMme, aJeKBaTHOCTh HCIONB30BAaHUS TEXHUYECKHUX CPEICTB y4eOHBIM 3ajadam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

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

- TMYHOCTHBIE KaueCcTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coep)KaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, pacKpbITUE TEMBl, JOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCTh npuMeHeHuss cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NesITeNIbHOCTH, T0Ka3aTeIbHOCTh IPUHUMAEMbIX PEIICHUN, YMEHUE apTyMEHTUPOBATh CBOU 3aKJIIOUEHHUSI, BbI

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. HerpycoB A. U., KotoBa U. b. Mukpo6uosnorusi: Teopust u npaktuka B 2 4. Yacte 1 : YueOnuk mms
By30B. - MockBa: FOpaiit, 2020. - 315 c. - Tekcr : anexrponnsii // D9bC «tOPAUT» [caiit]. - URL:
https://urait.ru/bcode/450147

2. Herpycos A. 1., KoroBa U. b. Mukpo6uonorusi: Teopust U npakruka B 2 4. Yactp 2 : YueOHUK I
By30B. - Mocksa: FOpaiit, 2020. - 332 c. - Tekct : snekrponssiii / OBC «FOPAUT» [caiiT]. - URL:
https://urait.ru/bcode/451769

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. I'yces M.B., Muneesa JI.A. MukpoOuomnorusi : YueO. Ans CTy[d. BY30B. - 5-€ H3.,CTepeoTHIL.. - M.:
Axanemns, 2004. - 462 c.

2. BopoObeB A.A. MeauuuHcKasi MUKPOOHOJIOTHS, BUPYCOJIOTUS M UMMYHOJIOTHS : YUYE€OHUK AT CTyICH
BY30B. - 2-€ U3., uchp. u 1om.. - M.: MUA, 2012. - 704 c.

6.3 VlHble HICTOUHUKHU:

1. Muxkpo6uoor.py - http://micro-biolog.ru

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

3. Pycckuit menumHCKHMA cepBep - http:// www.rusmedserv.com

4. Knaccuueckast 1 MoJeKysipHast ouonorus - http://molbiol.ru/

5. Menynugep - http://meduniver.com

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI
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JUis mpoBeneHWs 3aHATHH MO JUCHMIUIMHE HEOOXOAWMO CIeIyIollee MaTepualbHO-TEXHUYECKOe
obecriedeHre: yueOHbIe ayAUTOPHH U1 IPOBEICHHS 3aHATUH JIEKIIMOHHOTO M CEMUHAPCKOTO TUIIA, TPYTIIOBE
VHJUBHyaJIbHBIX KOHCYJIBTALlUH, TEKYILEro KOHTPOJIA
Y TIPOMEKYTOUHOM aTTeCTAIlH, TIOMEIEHHS I CAMOCTOSATEIbHOM PabOTHI.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIumeH3noHHOE MPOrpaMMHOE 00eCIICUCHHUE:!

Microsoft Office [Ipodeccronanbhsrii mioc 2007

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Omneparmonnas cuctema Microsoft Windows 10

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

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

1. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — 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 snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Hayunas osnexktponHas OuOmuorexka Poccuiickoit  akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

6. [Ipe3unenrckas oubnuoreka umenu b.H. Enpriuna. — URL: https://www.prlib.ru
7. Poccuiickas rocynapctBerHas onbnmoreka. — URL: https://www.rsl.ru
8. Poccwuiickas HanmoHaneHast Oubnuoreka. — URL: http:/nlr.ru

9.  VuuBepcurerckas ~ OuOIMOTeKa  OHJAMH:  ANEKTPOHHO-OMONMMoTeyHas  cuctema. —  URL
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
12. KOpaiit: anexTpoHHO-0nbaunoreunas cuctema. — URL: https://urait.ru

DyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiictBue mnpemnogaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEICTBOM
MYJIBTUMEIUIHBIX, TUIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, UCIIOJIb3YEMbBIX B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeIbHOM Cpesie YHUBEPCUTETA.



