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. Henp n 3a1a4u TUCHUTINHBI
Heasn: popMupoBaHue y CTyeHTOB 0a30BbIX TEOPETHUUECKUX U MPAKTUYECKUX 3HAHUH B
001acTH MUKpPOOHMOJIOTHH, HCXOIS W3 JIOCTH)KCHUH 5TOW HAyKW B TIOCIEIHHE TOABI M €€
IIPAKTUYECKON 3HAYMMOCTH JJIS1 4EJIOBEKa.
3amaun:

— OCBOEHME 3HAHUH O KIETOYHBIX CTPYKTYpax M Aud@epeHunpoBKe NpPOKapUoT,
METa0OJIMUECKUX Mpolieccax, 00ecleurnBaOIIMX MHOT000pa3ue Croco00B UX CYIIECTBOBAHMA,
IFEeHETUYECKUX MEXaHW3MaX, NPUHIUMAX MICHTU(UKAIUM U KIACCUPHUKALMU IPOKAPHOT,
3HAKOMCTBO C OTAEJIbHBIMU IpylIamMu OakTepuil U apxeu;

— 3HAKOMCTBO C pa3HOO0pa3ueM U CUCTEMaTHUKOW MUKPOCKONINYECKUX IPUOOB;

— TOJy4eHUE 3HAHUH O CTPOCHMHM M XHMMHUYECKOM COCTaB€ BHPYCOB, OCOOEHHOCTSIX
OpraHM3aly UX T€HOMa, TUIIaX B3aUMOJIEHCTBUSA C KJIIETKOM, MEXaHU3MAaX PEIUIMKAlMU, OCHOBAX
COBPEMEHHOM CHCTEMaTHUKE BHPYCOB, CTPYKTYpPHOH OpraHuszauuu, (QU3NMKO-XUMUYECKHX
CBOMCTBAX U PEIIMKALMHU IIPUOHOB;

— 3HAaKOMCTBO C OCHOBaMH MHKPOOHOH OKOJOTHH: THIAMH B3aMMOJCHCTBHIA
MHUKPOOPIaHU3MOB JAPYr € JPYroM M APYrUMM OpraHu3MaM, BJIMSHUEM (U3UKO-XUMHUECKUX
(akTOpOB cpesbl Ha KUZHEACITEIbHOCTh MUKPOOPTaHU3MOB, UX POJIbIO B OMOr€OLIEHOTUYECKOM
oOMEHe BEIIECTB;

— 3HAKOMCTBO C IpPAaKTUYECKHMMM AacleKTaMH MHUKPOOMOJIOTHH, BaXKHBIMU JUISl PELICHUS
IPO/IOBOJILCTBEHHBIX, SHEPIeTUYECKUX MPOOJIEM, a TakKe JJIsi OXPaHbl OKpYXkaroleil cpeabl u
3/10pOBbS YEJIOBEKA;

— (popMupOBaHNE HAaBBIKOB MPAKTUUECKOM pabOThl B MUKPOOMOIOIMUECKON J1TaOOpaTOpUH B
COOTBETCTBUHM C TIPAaBWJIAMH TEXHHKH O€30MacHOCTH, NpUOOpEeTeHHEe YMEHHH ¥ HaBBIKOB
MCIIOJIb30BaHUs CTaHJapTHBIX MHUKPOOHOJIOTHYECKUX METOJI0B TUISL U3Y4EHUs
MHUKpPOOPTraHU3MOB, @ TaK)XX€ 3HAKOMCTBO C COBPEMEHHBIMHM METOJOJIOTMYECKHMH IOAXO0JaMH,
NPUMEHSIEMBIMU MPU MUKPOOMOJIOTUYECKUX UCCIIETOBAHUSIX.

1. MECTO JUCHOUIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. Yuebnas muctmmumHa 51.0.24  «MUKpOOHOJIOTHS ¥ BHPYCOJIOTHS» OTHOCHUTCS K
o0s3atensHOM yactu brioka 1 J{uctuminael (Moaynn).

2.2. JIns w3ydeHus: NaHHOW y4eOHOW JMCIUIUIMHBI HEOOXOIWUMBI 3HAHHS, YMEHHS W
HaBBIKH, (OPMHUpYEMBbIE PEAIIECTBYIOIMMU AUcHUITMHAMU: «Opranndeckas XuMus», «O01mas
Y HEOpraHWYeCcKas XUMUsA», «buoXxumus».

2.3. Ilepedyenp mocneayromux y4eOHBIX JAUCHUILINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHMSI M HaBBIKHM, (popMHpyemble JaHHOW yuyeOHOW IUCHUIUIMHON: «bBHOTeXHOJOorus», Bce
JTUCHUIUTMHBL ipoduiiss «MukpoOuosorusy, a takxke BbinoiaHeHne BKP crynenramu npoduis
«MuUKpOOHOIOTHS.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

IIporiecc OCBOEHHMS AMCHUIUIMHBI HampaBiieH Ha (OpMUpOBaHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxarotoBku 06.03.01
«buonorusy», npopmis «MUKpOOHOTOTH»:

OIIK-1: CrocobeH mpuMeHsTh 3HaHHE OMOJIOTHYECKOro pa3Hoo0pa3usl U UCHOIb30BaTh
METOAbl  HAOMIOACHUs,  WACHTU(QHUKAIMM,  KIacCU(UKALUH,  BOCIHPOU3BOJACTBA U
KyJIbTUBHPOBAHHS KHUBBIX OOBEKTOB JIJISl pelIeHUs MPO(eCcCHOHANBHBIX 3a/1a4.

OIIK-2: CnocoOeH NPUMEHSATh MPUHIMIIBI CTPYKTYPHO-(YHKIMOHATBHON OpraHu3aluy,
HCIIONIB30BaTh (hM3HOJOTUUECKHE, ITUTOJIOTHIECKUE, OMOXUMUYECKHEe, OMO(DU3NIECKUE METOIbI
aHanmu3a Uil OLEHKH M KOPPEKIHH COCTOSHUS KHUBBIX OOBEKTOB M MOHHUTOPHUHTA CpEIbl MX
oOuTaHus.
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ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHUS] KOMIIeTeH i

Komnerenuus HNuaukaropsl Pe3ysabTarsl 00y4yeHnus
KOMIIeTeHIM
OIIK-1 HIK onk-11 3HaTh: pPa3HOOOpashe MNPOKAPUOTUYCCKUX U
CIocoOeH MPUMEHSTDH | 3HAET TeopeThuYecKue | SYKApHOTHIECKUX MHUKPOOPTaHHM3MOB, BHPYCOB
3HaHME  OHMOJIOTUYECKOTO | OCHOBBI pasHooGpazus | 1 TIPHOHOB, MX OTIHYNTENBHBIE OCOOCHHOCTH,
pazHoobpasust W | kuBBIX cucreM u  mux | POPMBI  B3AMMOOTHOWICHMH ¢ ApyruMi
HCII0JIb30BaTh METO/Ibl | CBOMCTBA. OpraHMsMamu,  (yHKUUK B Guocepe;

TIPUHIAIIE] COBPEMEHHOI CHCTEMaTHKH!
HAOJIIOICHUS, . -

OakTepHi, apxem, BUPYCOB, 0011yt0
uaeHTHUKALIY, XapaKTePUCTHKY OCHOBHBIX TaKCOHOB
KitaccubuKammm, MHKPOOPIaHH3MOB;  B@KHEHIIHE  aCTEKTBI
BOCIIPOU3BOACTBA H MPAKTHYECKOTO UCTIONIH30BaHUS
KYJIbTUBUPOBAHUA KUBBIX MHUKPOOPraHU3MOB.

O00BEKTOB  JAJIs peIleHus YMerts: UCTIONH30BaTh MIOJTyYeHHBIE
PO eCCHOHATBHBIX TEOpEeTHYEeCKHEe  3HAHUS  JUIsI  OCBOCHHS
3aj1a4. HOCIENYIONNX  JAUCIMIUIAH,  BBIIOJHCHUS

Hay4YHO-UCCIIeI0BATEIbCKON paboThI,

BBIITYCKHBIX KBaTN(UKAITHNOHHBIX pabor,

OPUMEHSATh B CUTYalUsX, MOJEIHPYIOIINX

pOo(eCCUOHANBHYIO ICATEIBHOCTD.

Bagets: OCHOBHBIMH MOHATUSMH u

TEepMHHAMH, UCTIONIb3YEMbIMU B

MHUKPOOHOJIOTHH.

UK onk-1.2 3HaTh: MpaBWJia M TEXHUKY 0€30MacHOCTH MpHU
VMeeT IpuMeHATh METObI paboTe B MHKPOOHOIOrMYecKoi naboparopuw,
HAGIIOIeHHUS 1 | TPUHIHIIBI paboTHI c KyJbTypaMu
KiaccuduKam MUKPOOPraHH3MOB,  NPHEMBI  IOArOTOBKH
BHONOIHYECKHX OOBEKTOR MHUKPOOHOJIOTHYECKOW MOCY/IBI K CTePUIIU3AIINH,

NPUHIUIB  COCTABJICHHUS IUTATEIBHBIX CpPe,

B MPUPOIAHBIX 151

_ | MEKpOCKONUYecKHe METOIbI U3y4CHHS
1aOOPATOPHBIX  yCIIOBUAX; MHKPOOPTaHU3MOB, CIOCOOBI MPUTOTOBIICHUS
HCIOJI30BATH (OKMBBIX» H  (UKCHPOBAHHBIX IIpErapaToB
IOTYyICHHBIC 3HAHMA JUIA | MpkpoOpraHM3MOB Uil CBETOBOW MHKPOCKOITHH;
aHAJIM3a B3aUMOJCUCTBHUH | ciocoObl M yCIOBHA  KyJISTHBHPOBAHHS
OPraHU3MOB  PA3JIMYHBIX | MUKPOOPTaHM3MOB, METOIbI ux
BHUJIOB JIPYT C JAPYTOM M CO | KOIMYECTBEHHOIO yUeTa.
cpenoii oouTaHus. YMmers: paboTath B MHKPOOHMONOTHYECKOU

nabopatopuu ¢ COOJIOJIGHMEM TIPaBWI U
TEXHUKH O0€30MacHOCTH, padoTaTh C YHCTHIMH

KyJIbTYypaMu MHUKpPOOPIraHU3MOB,
MTOATOTaBINBATh K pabore
MUKPOOHOJIOTHYECKYIO TIOCYTY.

Bnaners: METOJIaMM MUKPOCKOIIMYECKOI0
HCCIICIOBAHUS MHKPOOPIaHU3MOB, IPUEMaMHU
[IPUTOTOBJICHHUS MUKPOCKOITNYECKHIX
IIperapaToB; TEXHUKOHN MTOCEBOB

MHUKPOOPraHM3MOB Ha IIJIOTHBICE W JXKHUJIKHEC
IIMTATCIbHBIC CPEAbI, MPSIMbIMHU U KOCBCHHBIMH

METOJaMU KOJIMYECTBEHHOTO yuera
MHUKPOOPTaHM3MOB.

HJIK onx-13 3HaTh: METONBI W3yYEHUS JUATHOCTHICCKUX

Brnaneet HAaBbIKAMM | MPU3HAKOB, TPUHIUNB WACHTH(DUKANUK |

Kjaccuukanyuy 6akTepui.




uACHTU(DUKAITIH u
KYJIbTUBHPOBAHHS IKUBBIX
0OBEKTOB.

VYMeTb:  TPOBOOUTH  HMACHTHHUKALUIO U
KJaccu(uKauo OaKTepui.

Bnamers: MeromamMu  M3Y4eHHSI  OCHOBHBIX
MOpP(}OIIOTHIECKHX, KyJbTypaJIbHBIX "

(hU3M0TOTO-OMOXMMHYECKIX CBOWCTB OaKTEepHid.

OIIK-2

CIO0COOEH HIPUMEHSITD
NOPUHIUIBL  CTPYKTYPHO-
(byHKIMOHATBLHOM
OpraHu3aIuy,
UCTIOJIb30BaTh
dusnoIornUecKue,
[IUTOJIOTUYECKHE,
OHMOXHMUYECKHE,
onodu3mdeckue  MeTOIbI
aHamM3a JUIs OLCHKH U
KOPPEKIHH COCTOSTHHS
KHUBBIX 00BEKTOB u

MOHHTOPHHTA CPEJIbI
oOurauus.

ux

HIK onx-21
3Haer IIPUHLIMIIBI
CTPYKTYpHO-
(byHKIMOHATBHON
OpraHM3aliy, OCHOBHBIC
CHUCTEMBI
KHU3HE0OeCTIeUeHHSI "
rOMEOCTaTUYECKOU
PETYISUN  KU3HEHHBIX
(GYHKIUH JKUBBIX CHCTEM;
OpPHEHTHPYETCS B
COBPEMEHHBIX

METOJIMYECKUX MOAX0/1aX,
KOHIICTIIMAX U TIpodiemax
CTPYKTYpHO-
(GyHKIIMOHATIBHOU
OpraHu3anuu ONOCUCTEM.

3HaTh: CTPYKTYpHO-(PYHKIUOHAIBHYIO
OpraHM3allMI0  MPOKAPHOTHYECKONM  KIIETKH,
MeTa0OJMYECKHE  TPOLECChl, I'CHETHYECKHE

MEXaHU3MBbI, 00€CIeYMBaIOlIe MHOroodpasue
CHOCOOOB CYIIECTBOBAHUS MPOKAPHOT M HX
byHKIMI B HPUPOIE; CTPYKTYPHYIO
OpPraHM3allMI0 M TEHETHYECKHe OCOOEHHOCTH
BHPYCOB, THIIBI B3aUMOJCHUCTBUS BHUPYCOB C
KJIETKOW, CTPYKTYpY NMPUOHOB U MEXaHH3MBI X
BOCIIPOM3BEICHHS; BIIMSTHHE ¢busuKo-
XUMUYECKUX (DaKTOPOB Ha >KU3HENCATEITHHOCTD
MHUKPOOPTaHU3MOB.

VYMeTh: OpPHEHTHPOBATHCS B  COBPEMEHHBIX
MCETOAUYCCKUX IMOAX0AaX, HCIIOJIb3YCMBIX IJIA
U3Y4YECHUS CTPYKTYPHO-()yHKIIMOHATBHOM
OpraHM3alMd MUKPOOPTaHH3MOB.

Braners: MeTomamMu M3ydeHHUS! UTOJIOTHYECKUX
0COOCHHOCTEH IMPOKAPHOTUYECKON KIETKH, ee
(husnonornu U MetaboIu3Ma.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

O0beM THCHUILIMHBI COCTaBJIfAET 5 3aueTHBIX exuHUIbI, 180 yacoB, B ToM uncjie 1 3aueTHas equHuI A, 36 YacoB HA PIK3aMeH.
W3 HUX peann3yercs C UCMOIb30BAaHUEM JIEKTPOHHOTO 00YUEHUS U JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIA 36 4acoB.

®opma NPOMEKYTOYHOM aTTeCTALMHU YK3AMEH.

4.1 Couepma}me AUCHUILIMHBI, CTPYKTYPUPOBAHHO€ II0 TEéMaM, C YKa3aHUEM BHUIAOB y'leﬁHbIX 3aHSATHII M OTBEJEHHOI0 HA HHUX

KOJIN4Y€CTBA AaKAACMHUYCCKHUX YaC0B

Ne | Pa3men mucnMILIMHBI/ TeMa Buner yaeOHO# paboTHI, dopma TeKkyIIero
n/H BKJIIOUAsi CAMOCTOSATENBbHYIO pad0oTy 00ydJaronuxcs, KOHTPOJISI
HPaKTUYECKYIO TIOATOTOBKY M TPYAOEMKOCTh ycneBaemocTH /
§ (B gacax) ®opma
2 NPOMEKYTOUHO#
; KonrakTHas pa60Ta ImpenoaaBaTeiida € 2 aTTecTalluu
- > 00yuaromuMHuCs 5 (o cemecTpam)
S 2 & = £
- S g
g| e = g Jlekuusi | Mpakrnu | Jagopa | Koncyabranus | S 2
3| 3 o g eckoe TOpHOE = g
O R ~ 8 3aHsiTHE | 3aHATHE O =
1 2 3 4 5 6 7 8 9 10
Paznen 1. Hayka «MuxkpoOuoJorus», ee 3
00BLEKTBI H METOIbI
1 | Tema 1. Ilpeamer, 3amaun MHUKPOOHOJIOTHH. TectupoBanue
Ucrtopus BO3HUKHOBEHHUS u passuTHE | 4 o5 05 i i 2
MUKpPOOHOJIOTHH. OcHOBHBIE HaIPaBJICHUSA ’ ’
COBPEMEHHOW MUKPOOHOJIOTHH
2 JlaGoparopHast
Tema 2. MHuKpOCKOTTHMYECKHE METOIBI 3 6 i i 2 4 pabota
MCCIIEIOBAHUS MUKPOOPTaHU3MOB VYcTHbII ompoc
TectupoBanue




Paznen 2. CrTpyKTypHO-(YHKIHMOHAJBHAS
XaPAKTEPUCTHKA  NPOKAPHOTHOH  KJIETKH.
Mopdgoaornyeckas  aupdepenuupoBka y
NPOKapHoOT

Tema 3. Mopodonoruueckoe pasHooOpaszue JlaGopaTopHas
npokapuor. CTpykTypa, XMMHYECKHH COCTaB H pabora
(YHKINU KOMIIOHEHTOB MPOKAPHOTHON KIIETKH. 12,5 2 0,5 Konnoksuym
Mopdosoruuecku audhepeHIMPOBaHHbIE KIETKH Tecruposanne
NPOKAPHOT [Tucemennas pabora
Paznen 3. Poctr ®  KyJIbTHBHPOBaHHUE
MHKPOOPraHU3MOB
Tema 4. Poct Oaktepuili B INEPUOAMYCCKON H 25 05 ) Pemenue 3agaun
HENPEPHIBHOMN KYJIBTYpe ’ ’
JlabopatopHnas
pabota
Tewma 5. KynbpTrBupOBaHHEe MUKPOOPTaHU3MOB 9 - };CTHHH orpoc
€CTUPOBAHUE
IIncemennas
pabora
Pa3nes 4. MeTa601M3M IPOKApHOT
Tema 6. Oomas XapaKTEePUCTUKA KonnokBuym
KOHCTPYKTHUBHOTO u SHEPreTHYECKOTo 5 05 05 Tecruposanue
MeTaboar3Ma IIPOKAPHOT. CriocoOsl ’ ’
CYIIECTBOBAHMSI U TUIIBI )KU3HU Yy TPOKAPUOT
Komnnoxsruym
Tema 7. Ilytu momy4yeHus SHEPIUH, OCHOBaHHBIE 9 5 1 TBopueckoe
Ha cyOcTpaTHOM (hochopuarpoBaHUN 3a/1aHue
TectupoBanue
Tema 8. Ilytu nomyueHus: 3HEpruM, OCHOBAaHHbBIE 55 1 05 Komnoksiym
Ha (hoTodochHopruIupPOBaAHII ’ ’ TectupoBanue
Tema 9. Ilytu nomyueHus: 3HEpruM, OCHOBAHHbBIE 8 5 1 Komnoksiym
Ha OKHCIUTENbHOM (ochOopHInpoBaHuN TectupoBanue
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10 | Tema 10. bBuocuHTETMYECKHE MPOLECCH Y 3 5 1 i [TucemeHHast
MPOKAPUOT pabora
Pazpgeu. 5. I'eneTuka npokapuor 3

11 | Tema 11. Tenernxa MIPOKApPUOT 3 4 1 - TectupoBanue
Pazgen 6. PasHooOpasume H cHCTeMaTHKA 3
NMPOKAPUOT

12 Kosnoksiym

JlabopatopHnas
Tema  12. IlpuHUMIBI ~ CHUCTEMATHUKH U 3| 155 1 05 pabora
UACHTH(DHUKAITIY IPOKAPUOT ' ’ [TucbMeHHast
pabota
TectupoBanue

13 | Tema 13. Kparkuii cucremMatudeckuii 0030p 3 8 1 1 Kosnoksrym
MIPOKAPUOTUUYECKUX OPraHU3MOB TectupoBanue
Paznen 7. Pa3HooOpa3me M cHCTeMaTHKAa 3
MHUKPOCKONNYECKNX TPHOOB

14 JlaGopaTopHast
Tema 14. Pa3HooOpazue u  cucTeMaTuka 3 8 1 i HH&?)?E:‘HM
MHUKPOCKOITUYECKUX IPrOOB

pabora
TectupoBanue
Pa3znen 8. Hekinerounsbie popmbl opranuzanuu | 3
15 Tema 15. [TpuoHsr 3 5 0,5 0,5 Komoksuym
TectupoBanue
16 Tema 16. Bupycsl 3 8 1 1 Komnoxsuym
TecTtupoBanue
17 Tema 17. bakrepnodaru 3 5 0,5 0,5 Kouoksrym
TectupoBanue
18 | Tema 18. Bupowu bt 3 0,5 0,5 - TectupoBanue
19 Tema 19. CucremMaTuka BUPYCOB 3 75 0,5 1 KosroxBiym

TectupoBanue




Pa3zgen 9. Ik0y10rusi MUKPOOPraHu3MoOB
20 o [TucbMeHHast
Tema 20. Brnusaue ¢GpakTopoB BHEIIHEH Cpelbl Ha
axcrop P 3] 65 0,5 . . 6 paGora
KU3BHCACATCIbHOCTE MUKPOOPIraHU3MOB T
€CTHPOBAHHE
21 [TucbMeHHast
Tema 21. buoreoxumuueckass AeSITEIbHOCTD
3 6,5 0,5 - - 6 pabora
MHUKPOOPIraHu3MOB
TectupoBanue
Paznes 10. Ilpukinagnas MUKpPoOH0JI0THA 3
22 o TectupoBanue
Tema 22. HekoTopbie actieKThl MPUKJIATHON
3 45 0,5 - - 4 TBopueckoe
MUKpPOOHOJIOTUH
3aJaHHuC
3 36 DK3aMeH
4.2 Ilnan BHeay}f[I/ITOpHOﬁ CaMOCTOSITEILHOM paﬁOTbI Oﬁy‘lalOlllI/IXCﬂ o AMCIHHMIIJIMHE
CaMocTosTeNbHas paboTa 00yJaroIIUXCs Oreroumoe Y4eOHO-METOIUIECKOE
Cemectp| Ha3sBanue paszerna, TeMbI . Cpoku | TpymoeMKOCTb obecrieueHne CaMOCTOSTEIbHOM
Bun camocrosTenpHON paboOTHI CpEJICTBO
BBITIOJTHEHHSI (uac.) paboTHI
Tema 1. Tlpeamer, 3amaun|llo3HagamenbHO-ROUCKOBASI CAMOCMOSMENbHAS paboma ITucemennas |I'ycer M. B. Mukpo6uomnorus : yued. s
MHUKPOGHOJIOTHH. Hcropus|M3ydeHre TeOpeTHUECKOr0 MaTepuaa o cileayolUM BOIPOCaM: paGora  |CTYA. By3oB/M. B. I'yces, JI. A. Muneesa.
3 BO3HUKHOBEHUsI u pa3Butue|l. HayuHas nesTensHOCTh OTeueCTBEHHBIX MUKpoOHonoros: H. @. 7 He 2 — M. : Akagemus, 2006. — 462 c.
mukpo6uonoruu.  OcuoBHelie[lamanen, JI. A. 3uns6epa, 3. B. Epmomberoii, C. H. A Baskl NAHHELX, HHGOPMALHOHHO-
o CIIPAaBOYHBIC U TIOUCKOBBIC CUCTEMBI (CM.
HalpaBJieHUss  COBPEMeHHOM |BuHorpasickoro.

MHUKPOOHOJIOTHH

3ajiaHue BBINOJIHACTCS B MUCBMEHHOW opMe.

paszzen 5).
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

OneHouyHoe .
Cemectp| Haspanue pa3szuena, TeMbl . Cpoku | TpymoeMKoOCTb o0ecreueHne caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpenCcTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 2. Mukpockonmueckue  |[1osHagamenvHo-noucko8as camocmosmensras paboma ITucemennas |Bstunna O. ©. Manblif IpakTHKyM IO
METO/Ibl UCCIIEAOBAHMUS H3yueHue ceayonux BOIPOCOB: pabora  |MHKPOOHONOTHH : yueb.-MeToA. mocodue /
MHKPOOPTaHU3MOB 1. Kpacuremnu, mpuMeHsEMbIE B IPAKTHKE MHUKPOCKOTIMUECKUX O. ®. Barunna, H. E. Bykosckas, O. A.
HICCIIe TOBAHHMIA. Kunkuna. — Upkyrck : U3a-Bo Upkyrt. yH-
2. DIEKTPOHHBIA MHKPOCKOII, €0 IPUMEHEHUE B MUKPOOHOIIOTHH. g’ 2009. 130 c. .
. PaKTHUKYM IO MUKPOOHOJIOTHH : ydel.

3 3amaHue BBIOMHACTCS B MUCEMEHHO (hopMme. 2 mey. 4 nocoue uma cTyx. By3os / A. U Herpycos,
M. A. Eroposga, JI. M. 3axapuyk u ap.; [Tox
pexn. A. . Herpycosa. — M.: Akanemus,
2005. — 604 c.

Bazb1 nanHBIX, HTHOOPMALIHOHHO-
CIIPABOYHBIC U ITOMCKOBBIC CUCTEMBI (CM.
paszzen 5).
Tema 3. Mopdomoruaeckoe|llosnagamenvrho-nouckogas camocmosmenvras paboma I'yceB M. B. Mukpo6uomnorus : yue. s
pasHoobpasue HPOKAPUOT. | BBIIONHUTS ClleyIolIUe NUChbMEHHbIE PAOOTHI: [Mucemennas |CTYA. By3oB/ M. B. I'yces, JI. A. Muneesa.
Crpykrypa, xumuueckuii|1. CocraButh Tabmumy «UepThl CXOACTBA M OTIMYHS KIETOYHOMN paGora |~ M. :Axanemns, 2006. — 462 c.
cocTaB " GbyHKIHE[OpraHHU3aUK TIPOKAPHOT U 3YKAPUOTH. HeKH.HH'Hp esentammn - (SMOC UV -
KOMIIOHEHTOB ~ IPOKapHUOTHOM|2. 3apucoBaTh B TETpaAix CXeMy OOpa3oBaHMsA 3HIOCHOPHI Y %DS'I/MUM)
. a3bl JTaHHBIX, MHPOPMAIIHOHHO-
3 KICTKH. criopooGpasytomnx baxrepuit. . . 3 Hen. 6 CTIpaBOYHbIE M MOHMCKOBBIE CHCTEMBI (CM.
Mopdonoruyecku 3. XapaktepucTrka MOP(OIOTHIECKUX OCOOCHHOCTEH OaKTEePHii MO paszen 5).
muddepeHpoBaHHble KIETKH|MUKpOodoTorpadusm.
MIPOKAPHOT Penpooykmusnasn camocmosmenvnas paboma
IMoaroToBKa K MPaKTHYECKUM 3aHATHAM (KOJUTOKBHYMBI No 1 m Ne
2) C HCIOJB30BaHMEM KOHCIEKTa JIGKUHMH M PEKOMEHIyeMOn Komnoxsuym
JUTEpPaTypHl.
Tema 4. Pocr Oakrtepmii B|Pemennme 3amad mo omnpeneNeHUI0 KHHETHYSCKHX MapaMeTpOB Pemenne |Herpycos A. Y. MukpoGuosnorus / A. U.
3 HEPHOINYECKON u|pocTa GaKTepHii. 4 Hen. 2 3a1a4 Herpycos, 1. b. Kotosa. — M. : 31. nentp

HENPepHIBHOH KyJIbType

«Axagemus», 2006. — 350 c.
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

OreHo4yHOE

Y4eOHO-METOANIECKOE

Cemectp| HazBanue pa3szena, TeMbl . Cpoku | TpymoeMKOCTb obecreuyeHne caMoCTOATEIbHOI
Bun camocTosTenbHON paboOThI CpENCTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 5. KynerusupoBanue|llosHagamenvHo-nouckosas camocmosmenvras paboma Bsarunna O. ®@. Manblii MpakTUKyM 110
MHKPOOPTaHH3MOB CocTapyieHHe cXeMbl «YCTPOKCTBO aBTOKJIABA» IuceMenHas |[MHKPOOHOIOIHH : y4el.-METOA. ocodue /
OT4eThl 0 Ta60PaTOPHBIM PabOTaM: paGora  |O: ©. Barunna, H. E. Bykosckas, O. A.
1) «IIpsiMble METO/IbI KONMYECTBEHHOTO y4eTa MUKPOOPTaHH3MOB) Kuxuna. — Wpkyrex : Msa-so MpkyT. yH-
3 2)«KocBeHnsie METOJIBI KOJIMYECTBEHHOTO ydera 5 Hen. 5 Otuer o g’ 2009. 130 c. .
.. |TIpakTHKyM 110 MEKpPOOHOIIOTHH : y4el.
MHKpOOpIaHHU3MOB» nabopaTopHOH mocobue s ctya. By3oB / A. U. Hetpycos,
pabore M. A. Eropoga, JI. M. 3axapuyk u ap.; [Tox
pexn. A. . Herpycosa. — M.: Akanemus,
2005. — 604 c.
Tema 6. Oo6uast| Penpodykmuenas camocmosimenvras paboma Komnoksuym |I'yce M. B. Mukpo6uonorns : yue0. s
XapaKTEPUCTHKA [ToarotoBka K NPaKTHYECKOMY 3aHATHIO (KOTOKBUyM Ne 3) ¢ cryn. BysoB/ M. B. T'yces, JI. A. Muneesa.
KOHCTPYKTUBHOTO U|UCTIONB30BaHUEM  KOHCIIEKTa  JISKIIMA M PEKOMEHyeMOM J} M. : Axazemus, 2006.(7314/11%2;. _—

3 SHEPreTUYECcKOro JUTEPATypHI. 6 Henl. 4 CKIMH-TIPESCHTALITH -
MeTabonu3mMa MIPOKAPHOT. g—g;:;”%m A —
Croco0bl  CyIIeCTBOBaHHUSA | A ’ PMALIOTIO

CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
THUIIBI )KHU3HU Y IPOKAPUOT paszen 5).
Tema 7. Ilytu mnomyuenus|Penpodykmusnas camocmosmensuas paboma I'yce M. B. Mukpo6unonorus : y4e0. 1
SHepruM, OcHOBaHHble  HA|[IOATOTOBKA K TPAKTHYECKOMY 3aHATHIO (KOWIOKBHYM Ne 4) ¢ cryn. Bysos/ M. B. T'yces, JI. A. Muneesa.
cybcTpaTHOM UCIIONIb30BAaHMEM  KOHCIIEKTa  JIEKIMM M PEKOMEH/yeMOM Konnoxsuym |~ M. Akanemns, 2006. — 462 c.
dochopunupoBaHun JINTEPATYPHI. EeprCOB ?/I I/]IS I\If“Kpowofl?r.“;I /AW
Teopueckas camocmosimenvhas paboma «gzzlﬁ;i;ﬂ»' > 60 6O.T_02?;'07C. -+ VI3 TeHTP
3 TBopueckoe 3ajaHue: HW3y4YUTh BHIOBOW COCTaB 3aKBacok| & HeJ. 6 Hexunn-npez,emaunn (AUoC Wry -
Pa3HOOOpa3HbIX MOJOYHOKHCIIBIX TMPOAYKTOB, OMPEJCIUTh KaKHhe TBopueckoe |hitps://educa.isu.ru)
BUABl MOJOYHOKHUCIBIX  OakTepuit  (M.-kK.0.) OTHOCATCA K 3aJlaHie  |Baser JIaHHBIX, MH(pOPMALHOHHO-

roMO(pepMEHTATHUBHBIM, KaKHe K reTepo()epMEHTATUBHBIM (IS
KQKIOTO TPOAYKTa). YKa3zaTh KOJHYECTBO M.-K.0. B KaXIOM
npoaykre (KOE/mi).

CIPABOYHBIC M TOHMCKOBBIE CHCTEMBI (CM.
pazzen 5).
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Cemectp

Ha3zBanue paznena, TeMbl

CamocTosiTenpHast paboTa 00yJaroIIuXCst

Bun camocrosiTensHON paboThI

Cpoku
BBITIOJTHEHHS

TpyaoeMKocTh
(qac.)

OreHo4yHOE
CPEICTBO

Y4eOHO-METOANIECKOE
o0ecreyeHre CaMOCTOSTENLHOMN
paboThI

Tema 8. Ilytu mnomydeHus
SHEpruH, OCHOBaHHBIE  Ha
¢dotodochopumpoBaHuN

Penpooykmusnas camocmosmenvnas paboma

IMoaroToBKa K MpakTHYeCKOMY 3aHATHIO (KoJwokBumyMy Ne 5) ¢
UCIIONB30BAaHUEM  KOHCIICKTa  JIEKIIMM W PEKOMEHIyeMOM
JIUTEPaATypPHI.

10 men.

Komnnoksuym

I'yceB M. B. MukpoOuosorus : yue6. s
ctya. By3oB / M. B. I'yces, JI. A. MuHeesa.
— M. : Akagemus, 2006. — 462 c.
Herpycos A. . Mukpo6uomnorus / A. U.
Hetpycos, 1. b. KotoBa. — M. : 3n. ueHtp
«Axanemus», 2006. — 350 c.
Jlekmun-ipesenranmn - (OUOC  UT'Y -
https://educa.isu.ru)

ba3pl naHHbIX, HHGOpPMAIIMOHHO-
CIIPaBOYHBIC U TOMCKOBBIE CUCTEMBI (CM.
pazzen 5).

Tema 9. Ilytu mnomyueHUs
SHEpPruH, OCHOBaHHbIE  Ha
OKHCJIUTEIIBHOM
dochopunupoBaHum

Penpooykmusnas camocmosmenvhas paboma

[ToaroToBKa K MPakTHUYECKOMY 3aHATHIO (KOJUIOKBUYM Ne 6) ¢
HCMOJIb30BAHUEM  KOHCIIEKTa  JIGKIIMK W PEKOMCHIyeMOu
JIUTEPATYPHIL.

12 uen.

Komnoxsuym

I'yceB M. B. MukpoOuosorus : yue0. ms
cryn. By3oB / M. B. I'yces, JI. A. MuHeega.
— M. : Akagemus, 2006. — 462 c.
Herpycos A. . Mukpoo6uonorus / A. U.
Herpycog, U. b. KoroBa. — M. : U31. uentp
«Axamemusy, 2006. — 350 c.
Jlexkuuu-npesenraumn  (OUOC UT'Y -
https://educa.isu.ru)

basbl JTaHHBIX, HUHPOPMAIIHOHHO-
CIIpaBOYHbIE W TIOMCKOBBIE CHCTEMBI (CM.
pazzen S).

Tema 10. buocuHTETHUECKHE
MIPOIIECCHI Y TPOKAPHOT

Penpooykmusnasn camocmosmenvnas paboma
BrimonHenue niuckMeHHOH paboThl: «BTOpHYHBIE META0OIHTHDY.

13 uen.

IIncemennas
pabora

Herpycos A. Y. Mukpoouomnorus / A. U.
Herpycos, U. b. Kotosa. — M. : U31. uentp
«Axamemusy, 2006. — 350 c.

Emues B. T. Mukpo6uomnorus : y4eo. s
By3oB / B. T. Emues, E. H. Mumyctus. —
M. : lpoda, 2006. — 445 c.

Tema 11. I'enetuka npokapuoT

Tosnasamenvro-nouckogas camocmosmenvhas paboma
W3ydenne TeoOpeTHIecKOro MaTepraa mo CIeAyIeMy BOIPOCY:
«ducconmanus OGakTepuii».

3amaHne BBIONTHICTCS B MUCEMEHHOI (hopme.

13 nmen.

IIncemennas
pabora

Herpyco A. W. Muxkpo6uonorus / A. U.
Herpycog, U. b. KotoBa. — M. : U3n. nentp
«Axagemus», 2006. — 350 c.

Bassr JTAHHBIX, HH()OPMAIIMOHHO-
CIIPaBOYHbIE W TIOMCKOBBIE CHCTEMBI (CM.
paszzen 5).
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

OneHouyHoe .
Cemectp| Haspanue pa3szuena, TeMbl . Cpoku | TpymoeMKoOCTb o0ecreueHne caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpEACTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 12. punnwmet | Penpodykmuenas camocmoamenvHas paboma I'yces M. B. Mukpo6uonorus : yae6. 1is
CHCTEMATUKH u|[ToAroToBKAa K HPaKTHYECKOMY 3aHATHIO (KOJIOKBUYM Ne 7) c Kostokeuym |cTya. By3os / M. B. I'yces, JI. A. Muneesa.
HICHTH(OUKAINA TIPOKAPHOT  |MCIIOJB30BAHUEM  KOHCIIEKTa  JIEKMH W PEKOMEHIyeMOit — M. : Akaniemus, 2006. — 462 c.
JTHTEPATYpHI. Herpycos A. . Mukpo6uomnorus / A. U.
TosnasamenvHo-nouckogas camocmosmenvhas paboma [IucemenHnas Herpycos, I. b. Kotosa. = M. : Usx. nentp
«Axanemus», 2006. — 350 c.
3amanme 1o Borpocy «HoMeHKIaTypa mpoKapHuoT pabora Jexwau-npeserram  (OMOC  UTY -
VYkazarh, ¢ YeM CBs3aHO Ha3BaHHME POJA, M HA 4YTO YKa3bIBaeT https://educa.isu.ru)
BHHOBOﬁ OMUTET y CICAYIONIUX 63KTepHﬁ: Ba3bl JaHHBIX, I/IH(bOpMaLII/IOHHO-
- Micrococcus luteus CHpaBOYHBIE M TIOMCKOBBIE CHCTEMBI (CM.
3 - Neisseria gonorrhoeae 14 Hen. 8 paszen 5).
- Staphy|ococcus aureus Bstuuna O. @. Mainbrit MPAKTUKYM 110
- Escherichia coli MHKpOOHOJI0TrHy : y4eb.-MeToa. mocodue /
- Pseudomonas aeruginosa O. ®. Baruuna, H. E. bykosckas, O. A.
- Bacillus anthracis Ortuer o Xﬂggg‘g’a' ’I?OPKYTCK + W3-80 UpKyT. yH-
- . . |Ta, .—130c.
- Clostridium tgtam _ _ J1a00paTOPHOA TIpakTHKyM 10 MHKpOOHONOMMH : yueb.
- Corynebacterium diphtheria pabote noco6ue s cTyzL. By3os / A. . Herpycos,
Otuer mo mabopaTtopHOil pabore «VmeHTHpUKaNMs OaKTEepHi», M. A. Eropoga, JI. M. 3axapuyk u ap.; ITox
COCTAaBJIEHHE MACIIOPTa KYJIbTYPBHL. pen. A. . HerpycoBa. — M.: Axanemus,
2005. — 604 c.
Tema 13. Kpatxwii| Penpodykmusnas camocmosmenvhas paboma I'yces M. B. Mukpo6uonorus : yue6. s
CHCTEMATHYECKUH 0630p|[ToAroTOBKa K NPAKTUYECKOMY 3aHATHIO (KOIUIOKBUYM Ne 7) c cryn. Bysos/ M. B. T'yces, JI. A. Muneesa.
MPOKAPHOTHBIX OPTaHU3MOB  [MCIIOJIb30BAaHUEM  KOHCIIEKTa  JIGKUMHM W PEKOMEHAYyeMOi — M. : Akanemns, 2006. — 462 c.
JTHTEpATYpEL. Hetpycos A. . Mukpo6uomnorus / A. .
Herpycos, U. b. Kotosa. — M. : U31. nentp
3 15 nen. 6 KonnokBuyM |«Axazemus», 2006. — 350 c.

Jlexuuu-npezenTanun
https://educa.isu.ru)
ba3pl naHHBIX, HHOOPMAIIMOHHO-
CIIPaBOYHBIC U ITOUCKOBBIC CUCTEMBI (CM.
pazzen S).

(OUoC Wry -
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

Onenounoe .
Cemectp| HasBanwue paszena, TeMbl . Cpoku | TpymoeMKOCTb obecreyeHne CaMoCTOSsITeIbHOM
Bun camocTosTenbHON paboOThI CpEICTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 14. PasHooOpasme u|PenpodykxmusHas camocmosmenvras paboma Emnes B. T. Mukpo6uosnorust : yued. st
CHCTEMATHUKA BbINoaHEHNE TUCEMEHHOM paboOThI By308/ B. T. Emues, E. H. Mumycrun. —
MHKPOCKOTIHUeCKuX rpuboB  |1) DHromomartoreHHble meiitepomuiietsl  (poma  Verticillium, M. : podpa, 2006. — 445 c.
Paecelomyces, Beauveria, Metarhizium). Baraia O. @. Masbtil npaxtuxyM 1o
2) I'puOsl poxa Trichoderma: nmpakTuueckoe HCIOIb30BaHUE Hucsmeras [ymxpoGuonorun : yseG.-metox. mocobie /
3 p pox -1 : 15 men. 5 pabora O. ®@. Batuuna, H. E. Bykosckas, O. A.
Kunkuna. — Upkyrck : U3xn-Bo Upkyr. yH-
Ta, 2009. — 130 c.
bazbt JTAaHHBIX, MHPOPMAIIMOHHO-
CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
pazzen 5).
Tema 15. [IpuoHnsl Penpooykmusnas camocmosmenvhas paboma Jlexumn-npesenramn - (OGUOC  UTI'Y -
[ToaroToBKa K MHPaKkTHYECKOMY 3aHATHIO (KOJUIOKBHyM Noe 8) ¢ 4 https://educa.isu.ru)
UCIIONIb30BAaHMEM  KOHCIIEKTa  JIEKIMM M PEKOMEHIyeMOM Baznl HAQHHBIX, HH(OPMAUKOHHO-
3 Tema 16. Bupycsl JMTEpATYpHI 6 CIIPaBOYHBIC U IOMCKOBBIC CHCTEMBI (CM.
16 nen. Komnoxsuym |P23ACT 5)-
Tema 17. Bakrepuodaru 4
Tema 19. Cucremaruka 6
BUPYCOB
Tema 20. BausiHue ¢axtopo|Penpodyxmusnas camocmosmenvhas paboma Herpycos A. M. Muxpo6uonorus / A. H.
BHEIHEH cpeiibl Ha|BBINOJIHUTE TMCHMEHHYIO PAabOTY: Herpycos, M. b. Kotosa. — M. : M3x1. nentp
KHU3HE/IEATEIBHOCTh 1. BiusiHue n3nydeHuid Ha MUKPOOPTaHU3MBI. «Axazemnsy, 2006. —350 c.
MHKPOOPIaHH3MOB 2. BnusiHEe THAPOCTATUYECKOTO NABJICHHS HA MUKPOOPTaHU3MBL. Tuckmennas | P33 AQHHEIX, HH(OpMAIHOHHO-
3 17 men. 6 CIIpaBOYHbIE W TIOMCKOBBIE CHCTEMBI (CM.
3. BomHast akTHBHOCTh I MUKPOOPTaHU3MBIL. pabota

4. B3anMocCBs3b MUKPOOPraHu3smMoB C 0OCCIIO3BOHOYHBIMH U
IMO3BOHOYHBIMH )KUBOTHBIMU.

5. B3zaumooTHOImeHus MUKPOOPraHN3MOB C PACTCHUAMMU.

pazzen 5).
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CamocTosiTenpHast paboTa 00yJaroIIuXCst

Y4eOHO-METOANIECKOE

OneHouyHoe .
Cemectp| HazBanue pa3szena, TeMbl . Cpoku | TpymoeMKoOCTb o0ecreueHne caMoOCTOATEIbHOM
Bun camocTosTenbHON paboOThI CpEICTBO
BBITIOJTHEHHS (uac.) paboThI
Tema 21. Buoreoxmmmdeckas|PenpodykmusHas camocmosmenvras paboma Herpyco A. . Mukpo6uonorus / A. 1.
NEATETBLHOCTD CoCTaBHTh CXEMBI KDYTOBOPOTOB YIJIEPOa, a30Ta U CEPHI, YKA3aTh Herpycos, 1. b. Kotosa. — M. : M3x. nientp
MHKPOOPTaHU3MOB 9Tambl, MPOTEKAIOMIHE C yYaCTHEM MHKPOOPTAHH3MOB, W «Axazemnsy, 2006. —350 c.
CHCTEMaTHYeCKME  TPYNIbl  MHKPOOPTaHM3MOB  (GaKTepwi, Emues B. T. MukpoGuonorus : y4eb. i
o By30B / B. T. Emres, E. H. Muntyctus. —
3 AKTHUHOMHIIETOB, TPHUOOB), OCYIICCTBILIIONIMX TOT WM WHOW 17 He. 6 ITucemenHas M. : Ipoda, 2006. — 445 c.
fiporece. pabora Jlexmums (BUOC ury -
https://educa.isu.ru)
ba3zb1 JIaHHBIX, nH(OpMaIMOHHO-
CIIPABOYHBIC W TIOMCKOBBIC CHCTEMBI (CM.
pazzen 5).
Tema 22. Hekoropsle acniekTbl|76opueckas camocmosmenvuas paboma Basbt JaHHBIX, MH(pOPMALHOHHO-
NPUKIIaAHONW MUKpoOuonoruu |TBopueckoe 3aJaHue: MpOaHaJIM3UPOBATH aCCOPTUMEHT CNPAaBOYHBIC W IIOMCKOBBIC CHCTEMBI (CM.
MHUKPOOHOJIOTMYECKUX [TPENapaToB — CPEICTB 3alIUThl PACTEHUH OT T paszen 5).
3 UH(CKIIMOHHBIX OO0JIe3HEH W BPEIHBIX HACCKOMBIX. Vkasats| 17 Hen. 4 popreckoe
JICUCTBYIOIlee HA4ajo Mpernapara, €ro THTP, HOPMBI pPacxoja, Janarne
CIocOOBl  TNPHMEHEHUS M OCOOCHHOCTHM  XpaHEeHHs  Kak
Omonpenapara.

OOumii 00eM caMOCTOATENbHOM padoThl o nuctumirae (dac) — 100

N3 Hux o0BEM caMOCTOSTENbHON paboThI

JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJOTUH (yac) — 20

C HCIIOJIb30BAHMEM DJIEKTPOHHOTO OOY4YEeHUsS U
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4.3 ConeprxaHue y4eOHOTr0 MaTepuaja

Pa3nea 1. Hayka «MuxkpoOuoJiorus», ee 00beKTbl H MeTObI

Tema 1. Ilpeamer, 3agaun MukpooOuosoruu. Ucropusi BOSHUKHOBEHHSI M Pa3BUTHE
MHuKpoOnonornu. OCHOBHBIE HANIPaBJICHUSI COBPEeMEHHOM MUKPOOHOJIOTHH

[Ipenmer, 3agaun MHUKPOOMONOTMHM, €€ MECTO B COBpeMeHHoW Ouonoruu. Mup
MHUKPOOPTaHM3MOB, HMX Ba)KHEUIIME CBOICTBa, OOUIMEe NpU3HAKM U pa3HooOpaszme. Poib
MUKpPOOpPraHu3mMoB B Ouocdepe. Vcropusi BO3HMKHOBEHHUS U Pa3BUTUSI MUKPOOMOJIOTHU.
OtkpeiTue Mukpoopranu3MoB A. BaH JleBenrykoMm. Hayunas nearensHocts JI. Ilactepa.
3nauenne pabor P. Koxa mi1g pasBuTHS MEIMIIMHCKONM MHMKpoOuosioruu. Pas3sutue
OTEYeCTBEHHON MuKpoOuonornu. Hayunsle wuccnemoBanus W. WM. MeunukoBa, C. H.
Bunorpanckoro, JI. 1. UBanosckoro, 3. B. EpmonseBoii, E. B. TananaeBa u Apyrux y4yeHbIX.
CoBpeMeHHBIN 3Tall Pa3BUTHS MUKPOOMOJIOTMH. 3HAUEHUE MOJIEKYISIPHO-TEHETHUYECKUX U
MOJICKYJISIPHO-OMOJIOTUYECKUX HCCIIEIOBAaHUI B Pa3BUTUU MHUKPOOHOJOTHH U BUPYCOJOTHHU.
[lepcriekTHBBI ~ Pa3BUTUS MHUKpPOOMOJOTMM M BHpyconorud. OCHOBHBIE HaIpaBlIEHUS
COBPEMEHHOW MHKpoOHonoruu. MeauiuHcKas, CaHUTapHas, BETEpUHApHAs, MPOMBIIICHHAS,
IIOYBEHHAs, BOJHAs, KOCMHUYECKass MHUKPOOMOJIOrus, T'€OMUKpPOOMOJIOTHS, TEHETUKa
MUKPOOPTaHU3MOB, SKOJIOTHSI MUKPOOPTaHU3MOB, MOJIEKYJISpHAs 9KOJIOTHUSI.

Tema 2. Mukpockonnuyeckue MeTOAbl HCCJIeJOBAHNS MUKPOOPTaHNU3MOB

MukpocKonuyecKrue MEeTOAbl U3yu4eHUs: MUKPOOPraHu3MoB. CBETOBOI MUKPOCKOII U €T
Pa3HOBHIHOCTH: TEMHOIONbHAs, (Ha30BO-KOHTpACTHAS M JIFIOMHHECHEHTHAsh MHKPOCKOITHSI.
HccnenoBanus kuBbIX U (PUKCHPOBAaHHBIX 00BEKTOB. [IpocThie u muddepeHantbHbie METObI
OKpacku OaKTepHil. DJEKTPOHHBIA MHUKPOCKOI M €ro MNPUMEHEHHE B MHKPOOHOJIOTHH.
[TpocBeunBaromuii (TPAHCMUCCUOHHBIN)  CKAHUPYIOIIUNA MUKPOCKOTIBI.

Pa3nes 2. CTpyKTYpHO-(DYHKIMOHAJIbHASI XAPAKTEPUCTHKA NPOKAPUOTHOM KJIETKH.
Mopdgoornyeckas 1uppepeHunpoBKa Y NIPOKAPUOT

Tema 3. Mopdosornueckoe pasHoodpasue npoxapuotr. CTpykTypa, XMHMHYeCKHil
cocTaB M (QYHKUMH KOMIIOHEHTOB INPOKApHMOTHOH KJeTku. Mopdosornyecku
nuddepeHunpoBaHHbIE KIETKH NPOKAPHOT

CXozcTBO M pa3nuure B OpraHU3alUy KJIETOK dyKapuoT U NMPOKapuoT. OTIMYUTENBHbBIE
O0COOEHHOCTH apXei.

Pa3zmeps! npokapuot. PazHooOpa3ue popm kieTok mpokapuoT. Kierounsle acconuanuu
npokapuot. CriopooOpasyrolnue u HecropooOpasyromue 6akTepuu. THIIBI CIOPOoOOpa30OBaHUSI.
TUMBI KTYTUKOBAHHUS.

CrpoeHue, XUMHUYECKUI cocTaB U (PYHKIIMY KOMIIOHEHTOB KJIETKH.

IloBepXHOCTHBIE  KJIETOYHBIE  CTPYKTypbl.  KilerouHas  cTeHKa  IPOKapuoT.
['pamnonoxxuTenbHble W TIpaMoTpulaTesnbHble OakTepuu. CTpoeHHE W XUMHYECKHHM COCTaB
KJIETOYHBIX CTEHOK I'PaMIOJI0KHUTENbHBIX U IPaMOTPHULIATENbHBIX OakTepuil. KieTounble cTeHKH
apxei: IceBAOMYypEnHOBBIE, OEITKOBbIE, reTepornonrcaxapuiablie. OYHKIMU KIETOUHON CTEHKH.
[TpokapuoTsl 63 KIeTouHbIX cTeHoK. OOpa3oBanue L-¢popm, MpoToiacToB U cheporiacTos.

Kancynbl, cnu3ucTeie ciou U 4exJibl. XUMUYECKUH COCTaB, CTPYKTYpa U PYHKIIMH.

MUKPOBOPCHHKH: OOBIKHOBEHHbIE MW, F-mwim. XUMHUYECKHH COCTaB, CTPOEHHE,
GyHKIHH.

[TonBuKHOCTD OakTepualbHBIX KiIeTOK. JKryTHKoBbIi ammapar 6akrepuil. OcoOeHHOCTH
CTpoeHHsl 0a3aJlbHOTO Tejla Yy TPaMIOJOXKUTENbHBIX W TI'PaMOTPUIATENIbHBIX OaKTepUH.
MexaHu3Mm [JBHKEHHUS IPOKApUOT, HUMEIOIIMX JKITYTUKH. JIBHJKEHHME B JKMIKHMX cCpeaax
(nnaBaHue), JBWXKEHUE MO THUMY poeHus. JIBmxenue crnupoxer. IloarsruBaromuii Tun
JBUKEHMS. [[BUKEHME 110 TUITY CKOJIbXKEHMSI. TaKCUCHI.

AHTUTEHHBIE CBOMCTBA OBEPXHOCTHBIX CTPYKTYP MPOKAPUOT.

[MuToruasmMaruveckue KJIETOUHble CTPYKTypbl. Komnmounnass ¢asa nuromnasMel U
CTPYKTYpHBIE 3JI€MEHTHI.
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I'enernveckuit  ammapar mnpokapuoT. Hykmeoun (OakTepwalibHass XpoMocoMma).
Bnrexpomocomusle Monekynsl JHK. Ilmasmuasl. Murpupyromuye IeHETHYECKHE DIIEMEHTBI.
NHuceprimonnsie nmocienoBareabHOCTH (IS-3memenTsl). Tpancno3onsr (TN-351eMeHTHI).

PuGocomMbl mpokapuoT: coctas, cTpoeHue, GpyHKuuu. Pazmuuus pubocoM 3yKapuoT H
MIPOKAPHOT.

BuyTpunuromiasmMaruyeckue  BKJIIOYEHHUs. 3alacHble  BELIECTBA:  IOJIMCAXapUIbl
(rmukoreH, Kpaxmay, TpaHylie3a), JUMUAbl (TpaHyJbl IOJH-B-OKCUMACISHON KHCIIOTHI),
nonunenTuabl (MuaHo(GUIIMHOBBIE TpaHyJbl IHAHOOAKTEpHii), moymdocdaTsl (BOTIOTHHOBBIC
3epHa), dyeMeHTapHas cepa. CTpyKTypbl (BKJIIOYEHHMs), HMerolne (YHKIHMOHAIbHOE U
IpUCIOCOOUTENFHOE 3HAUEHUE: KapOOKCHCOMBI, a9POCOMBI, MArHETOCOMBI, XJIOPOCOMBI 3€JI€HBIX
Oakrepuii, QurkoOmIHCOMBI nuaHoOakTepuii. IlapacmopanpHbie  Bkiaodenus  Bacillus
thuringiensis — GenkoBBIE TOKCHHBI, 00JIaJaf0Ie U30UPATEILHON CIICIM(DUIHOCTBIO ICHCTBUS
npoTHB HaceKoMbIX oTpsiaoB Lepidoptera, Coleoptera, Diptera.

[uromnasmarnyeckass Mmemopana (L[IIM) npokapuoT: XMMHYECKHA COCTaB, CTPYKTYPA,
dbyskun. Jlokanuzamus AbIXaTeabHBIX U (OTOCUHTETUYECKUX LENeil TpaHCIOpTa AJIEKTPOHOB.
Oco0Oennoctu L{IIM apxeil. Mexanu3mMbl MEMOPaHHOT'O TPAHCIIOPTA.

BuyTtpunuromiazmaruyeckue MeMOpaHbl MpoKapuoT. DOTOCHMHTETHYECKHEe MeMOpaHbl
(BE3UWKYJBI, JIAMEIUIbI, THJIAKOMbI). BHyTpuIMTOIUIa3MaTHYeCKUEe MEMOpaHbl XeMOTPO(HBIX
OakTepuil.

Jlenenue KJIETKM M CIOCOOBI pa3sMHOXKeHUs Oakrtepuil. bunapHoe nenenue. Dasbl
amuto3a. Peruukanus OaxtepuansHou JIHK, cerperamusi nykneompa. Ilutokunes u dasa
pacxoxaeHus AodepHux kierok. [loukoBaHue OakTepuil, Kak BapHaHT OMHAPHOTO JIECIECHMUS.
MHo>kecTBEHHOE JeNIeHUE.

Mopdonoruuecku auddepeHIupoBaHHbIE KIETKU MPOoKapuoT. llokosimmecs (opMmal.
[{ucThl, akMHETHl IMAHOOAKTEPHH, SK30CHOPBl OAKTEPHil, 9K30- U IHIOCTIOPHl AKTMHOMMIIETOB,
SH/IOCIIOPBI TPAMIIOJOKUTENbHBIX OakTepuid. 3aKOHOMEPHOCTH (OPMHUPOBAHUS SHAOCIOP, UX
CTpPOEHHE, XUMMYECKHH cocTaB. YCTOWYMBOCTh CIOpP K OJKCTPEMaIbHBIM BO3AEHCTBHM,
MPOJOKUTENBHOCTD KU3HU criop. OOpa3zoBaHue CHENUAIU3UPOBAHHBIX KIIETOK (TE€TEPOIMCTHI
MaHoOaKTepuid, OakTepouIbl KIyOCHBKOBBIX OakTepuil), ciayxkammx g (QUKcaluu
MOJIEKYJIApHOTO a3ota. Mopdonorudecku auddepeHnpoBaHHbIE KIETKH, CIIyXKallue s
pasMHOXKEHHUs (TOPMOTOHUU U GACOLMCTHI IUAHOOAKTEPHIA).

Pa3nea 3. PocT M KyJIbTHBHPOBAHME MUKPOOPTAaHU3MOB

Tema 4. Poct 0akTepuii B Nepnoan4ecKoil 1 HeNPepPbIBHOM KYJIbType

Poct knerox u poct nomymsnuil. COanaHcHUpOBaHHBIM U HecOaJaHCHUPOBAHHBIA POCT.
DKCIMOHEHIIMATBHBIM POCT U BpeMmsi reHepanuu. Poct OakTepuili B MEpUOAMYECKON KYIbType.
KpuBast pocra nepuoanueckoir KyabTypbl. @a3sl pocta. [lapamerpsl kpuBoil pocTa: yaenbHas
CKOPOCTh POCTa, BbIX0J OuoMacchl. MeTonbl onpeseneHus yucia 0aktepuil U 6akTepuanbHON
macchl. [IpsiMble M KOCBEHHBIE METOJbl KOJMYECTBEHHOTO YyueTa MHKpPOOPTraHH3MOB.
Omnpenenenne Ouomacchl B3BemmBaHuEeM. OmpeneneHre KOJWYECTBA KIETOK W OMOMAacChl
HeeTOMETPUYECKIM METOIOM.

Pocr Gakrepuit B HempepbIBHOH KynbType. PocT B xemocTare. 3aBUCUMOCTh CKOPOCTH
pocTa OT KOHLeHTparuu cyocrpara. Kpusas HachlmeHus. YpaBHeHne MoHo. 3HaueHHe MeTo/1a
HETPEPHIBHOTO KYJIbTHBUPOBAHUS ISl M3yYCHHUS CBOMCTB MUKPOOPTaHW3MOB M HCIOJIh30BAHUE
€ro B IPOMBIIICHHOCTH.

Tema S. Ky 1bTuBMpOBaHHE MUKPOOPTaHM3MOB

Bbinenenne M KyJIbTUBUPOBAaHHE  MHUKPOOPTaHU3MOB.  DIEKTHBHBIE  METOJbI
KyJbTUBUPOBaHHUSA. HakomuTenbHBIE, YHUCTBIE, CMEMIAaHHBIE KYJIbTYphl MHKpPOOPTaHH3MOB.
MeToap! MoJydeHHsI YUCTHIX KYJIbTyp M MX 3HaueHue. OCHOBHBIE THIIBI CPEl, MCIIOJIb3yeMble
JUISL  KyJIbTUBUPOBAHUS MHUKPOOPTraHU3MOB. YCIOBHS KYyJIbTUBUPOBAHHS MHUKPOOPTaHU3MOB.
KyneTuBupoBanue mMe30(UIbHBIX, TEPMOPHUIBHBIX, TCUXPOPUIBHBIX, a9POOHBIX, aHA3POOHBIX,
(bOTOCHHTE3UPYIOUINX MUKPOOPTaHu3MOB. [ToBepxHOCTHOE U TITyOMHHOE BBIpallliBaHUE.
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IlonaBnenue pocra u rudeab MUKPOOPraHU3MOB IO JEHCTBHEM pa3INYHBIX areHTOB.
Metonbl cTepuIM3anuu.

Pa3znesa 4. MeTa00J1u3M NPOKAPUOT

Tema 6. OOmasi XapakTepucTMKAa KOHCTPYKTHMBHOIO ¥ JHEpPreTH4ecKoro
MeTadoaM3Ma NpokapuoT. Crnocodbl CyleCTBOBAHUS U THUIIBI )KU3HHU Y IPOKAPHUOT

Omnpenenenre MOHATUN YHEPTETHUECKUN METa0O0IM3M U KOHCTPYKTHUBHBIA METa0OIH3M.
[TorpeGHOCTH IPOKAPUOT B IMUTATENIBHBIX JIEMEHTaX U MUKpo3JeMeHTax. VIcTouHuKH yriaepona
JUIE KOHCTPYKTHBHOTO MeTa0ojin3Ma. ABTOTPO(BI U reTepoTpodsl; canpodUThl U Mapa3uThI;
kormuoTpodsl u omurorpodsl. Mcrounukum azota, cepbl, ¢dochopa. HeoOxomumocTh HOHOB
metauioB. IlorpeOHocTh B (pakTopax pocra. IIpoToTpodsr um aykcoTpodsl. DHepreTndyeckue
pecypcel, ucnonb3yemble InpokapuoramMu. DoTtoTpodbl M XeMOTPOdBI; JIUTOTPODBI U
opranotpodsl. CodeTaHHsi OCHOBHBIX BHJOB OJHEPreTHYECKOIO0 M  KOHCTPYKTHBHOTO
MeTa0oaM3Ma, ONpPENEeNSIoIUe CI0CO0 CYLIECTBOBAaHMS IPOKAPUOT: XEMOJIUTOABTOTPOGHUS,
XEMOJIUTOTETEPOTPODHS, XeMOOPTaHOaBTOTPODHs, XEMOOOPIaHoreTepoTpodus,
dboTomuToaBTOTOPMS, (dhoTonurorerepoTpodus, (dhoToopranoaBToTpodus,
doroopranorereporpodus. [TorsTHE 0 MEUKCOTPODHH.

Tema 7. Ilyrm moJiy4yeHMsi JHEpPrud, OCHOBaHHbIe Ha  CyOCTpaTHOM
dochopunupoBanun

Omnpenenenuss NOHATUS «OpoxkeHHe». OOLIas XapaKTepUCTUKA MPOLIECCOB OpOXKEHUS.
COpaxuBaemMble ©  HecOpaxkuBaemble cyOcTpaTsl. Ilytm  cOpakuBaHUsS  YIJIEBOJOB:
[JIMKOJIMTHYECKUI yTh (myTh OMmbeHa-Meiieproga-Ilapnaca), OKHCIIUTEIbHBIN
nerro3odocdaruslii (myTs BapOypra-/lukkenca-Xopekkepa).

Mono4yHokucnoe romo- U rerepodepMeHTaTuBHOe  OposkeHue.  CnupToBOE,
MAacCJIIHOKHUCIIOE U APYrue BUJIbl OpOosKeHUN. XapaKTepUCTUKa MUKPOOPTraHU3MOB, BbI3bIBAIOIINX
OpO’KeHMs; UX paclpOCTpaHEHHE B IPUPOJE U MPAKTHUECKOE 3HAYECHUE.

Tema 8. IlyTu nony4yenust JHeprum, OCHoBaHHbIe Ha orodochopunupoBanun

OxcureHHble U aHOKCUTeHHbIe (hoToTpodHbIe OakTepuu. bakTepuanbHblii HOTOCHHTES.
[TurMeHTbl aHOKCUTEHHBIX (POTOTpOPHBIX OakTepuil. POTOCMHTETUYECKUH ammapar: COCTasB,
opranuzaiys. MexaHu3M aHOKCUTe€HHOro (oTocuHTe3a. L{MKIu4ecKknit 1 HeUKINYECKUI MmyTH
nepefaud  dJEKTPOHOB. XapaKTEpUCTUKAa AHOKCUTCHHBIX (OTOTPOQHBIX OakTepuil, HX
pacrpocTpaHeHHe U pojib B IpHupoJie. bakTeprnopoaoncuHOBbINH (OTOCHHTE3 ranodaKTepHil.

Tema 9. Ilyru mnosay4yeHusi DJHepruM, OCHOBAHHbIE HAa OKHUCJIMTEJIbHOM
(pochopunupoBanuu

AspoOHoe ppixanue. IlomHoe W HEMoONHOE OKHCIeHHe cyocTtpara. Ponp mukia
TPUKApOOHOBBIX KHUCIOT. JlpIXaTesbHbIE LIEMU MPOKapHOoT. KOMIOHEHTH JbIXaTeIbHOM LEMH.
MexaHnu3M OKUCIUTENHHOTO (OoCHOpMIUpPOBaHHS. XapaKTEepUCTHKAa BaKHEHUIINX OakTepui,
OCYILIECTBIISIIOUIMX a’pOOHOE OKHCJIeHHE OENKOB, YIJIEBOAOB, YIJIEBOJOPOJOB U APYrHX
MHOTOYTJIEPOHBIX BEIIECTB (ammoHUMUTIHpYIOTITHE, YTJIEBOAOPOJOKUCIISIONINE,
HeJuTrosio3opaspyatonme  6akrepun). Ilpoxkapuorsl (MeTHIIOTPO(dBI), OKHCISIONIME METaH,
METaHOJ U IPYTHe OJHOYTJIEPOIHbIE COETUHEHNUS.

AnaspoOHoe apixanue. OmpezneneHue MOHATHS «aHa’dpoOHOE IbIxaHuey. JloHOpbI U
aKIIETITOPhI 3JIEKTPOHOB, HCIOJIb3YEMbIE Pa3HBIMU MPOKAPUOTAMU MPHU aHAIPOOHOM JBIXAHUU.
Tunbl aHA’pOOHOTO JIBIXaHUS Yy MPOKAPHOT: HUTpPATHOE, Cyib(aTHOe, cepHoe, KapOOHATHOE,
<OKEJIe3HOe» U JIpyTHe.

XemocuHTe3. OKHCIeHHEe HEOPraHMYECKUX CyOCTPaTOB: BOCCTAHOBIICHHBIX COEIMHEHUN
Cepbl, a30Ta, >Keje3a, MOJEKYJISIpHOro BOJAOpOAa U Jpyrux. JlpixaTenbHble LENH adpOOHBIX
XeMONUTOTPO(pHBIX OakTepuil. OCHOBHbBIE TI'PYMIbI XEMOJIUTOTPO(HBIX OaKTEpUil: THOHOBBIE,
HUTPUGUIUPYIOITUE, BOJIOPOIHBIC OaKTEPHH, KEIe300aKTEPHH, KapOOKCHI00aKTEPUH.

Tema 10. BuocuHTeTHYECKHE MPOLECCHI Y MTPOKAPHOT

[Iytn ycBOeHUs YIJIEKHUCIOTH (POTOCHHTE3UPYOMUMH OaktepusimMu. [lukn ApHoHa.
[Tukn KanpBuHa. VYCBOEGHHE COEIMHEHUN a30Ta. ACCUMWISLIMOHHAs HUTPATPELyKIUS.
®dukcaruss MOJEKyIsIpHOro a3ora. CBOOOJHOXHUBYIIME W CUMOMOTHYECKHE a30T(PHUKCATOPHI.
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Hcnons3oBaHne coequHEHUN cepbl. ACCUMWISAIIMOHHAS cyibdaTpenykuus. BropudHbie
METa0OIUThl. AHTHOMOTHKH: CHUHTE3, KIacCH(UKALUS 10 MPOUCXOXKACHUIO, XUMHUYECKOU
CTPYKTYpE, MEXaHU3MaM JICHCTBHUS.

Paspedn. S. I'eneTnka npokapuor

Tema 11. I'eHeTHKA NPOKAPHUOT

lenernyeckuit ammapar mnpokapuoT. ['eHotun u ¢enorun. HacneacrBennas u
HEHACJIEACTBEHHAss M3MEHYMBOCTb. MyTalMOHHAs NpUpPOJa M3MEHUYMBOCTU. HacTtoTa W THIIBI
mytauuid. CIOHTaHHBIH W WHAYLHUPOBAaHHBIM MyTareHesbl. PeKOMOMHALMM TE€HETHYECKOIo
MaTepuaia y npokapuor. Tpanchopmanus, TpaHCAYKIMS, KOHbIOTAUs. [ eHeTHUYecKre OCHOBBI
naToreHHocTH Oakrepuii. HeHacnemyemple U3MEHEHHS CBOWCTB OakTepuii. Mopdomorndeckue u
Oonoxummuueckue Moaudukaiuu. Jucconuanus MUKPOOPraHU3MOB.

Pa3nes 6. PazHooOpa3ue u cucteMaTuKa NPpOKapuoT

Tema 12. [IpuHIUNBI CHCTEMATHKHA U MIEHTH(PUKALMH POKAPUOT

[lonoxxeHne MpoKapuoT cpeau JPYruX OpraHu3MoB. TpexJOMeHHash CUCTeMa JKHBBIX
opraum3moB K. Béze: momen Bacteria, nmomen Archaea, nomen Eucarya. [IBe ocHOBHbIE
SBOJIIOI[MOHHBIC IMHUK TIPOKapuoT: qoMeH Archaea u nomen Bacteria.

Cucremaruka npokapuoT. Pasznmensl cuctematuku npokapuor. Homenkiarypa.
MexxayHapoaHbIi KOJEKC HOMEHKIIATypbl OakTtepuii. TakcoHoMuueckue kareropuu. Konmenius
BUJa y 6akTepuil. dunoreHeTHueckas U UCKyCCTBEHHAas Kiaccu(uKaIys mpoKapuoT.

Onpenenurenu Oakrepuil. [lpuHIUNBI cucTeMaTU3alMM MPOKAPUOT B OIPEIEIUTEE
Oaktepuii  bepmku (1991). CoderaHue TeHOTHIHUYECKOTO M (EHOTHUITUYECKOTO IOAXOJ0B K
KJIacCU(UKAMU TPOKapruoT B PykoBoncTBe bepmku 1o cuUCTEeMaTHYecKOW OaKTepuooTHU
(Bergey’sManual of Systematic Bacteriology), 20012007 rr.

Wnentudukamms npokapruoT. OCHOBHBIE PU3HAKH, UCIIOIB3YEMbIE MTPH UICHTU(DUKAITIH
npokapuoT. Mopdosoro-KynpTypaibHble,  (pU3HONIOr0-OMOXMMHUYECKHE, CEpPOJIOrMYEeCcKHe,
XEMOTaKCOHOMMUYECKHE, DSKOJOTMYECKHE TMpHU3HAKH. ['€HOTHMNHMYECKHe XapaKTEPUCTUKH.
Wnentudukaius HeKyIbTUBUPYEMBIX MUKPOOPTaHU3MOB.

Tema 13. Kparkmuii cucremaTuyecKuii 0030p NpOKAPUOTHLIX OPraHNU3MOB

Domain Archaea. ®unym Crenarchaeota. OOmas xapaktepuctuka. Mopdoorus,
MeTabonu3M, (U3HOJOTUYECKHEe OCOOCHHOCTH. TeMriepaTypHbIM auama3oH pocta. Mecra
oburtanms. TumuuHble npencraBurenu kpenapxeor. @Pumym Euryarchaeota. Bakueiiiue
(bu3HoNOrMYecKre rpynibl ABPUAPXEOT: METAHOTEHBI U 0OJIUTaTHBIE SKCTPEMaIbHbIE TaTO(QUIIbI.
Ocob6ennoctu MetabonusMa. OTHomeHue kK (akropam cpensl. PacmpocTpaHeHue B mpUpoOJIE.
dunym Nanoarchaeota.

Homen Bacteria. IlpusHanHble ¢uaymsl (KyJbTUBUpyeMble OakTepun). Duinymsl,
00BeANHSIONINE HEKYJIbTUBUPYEMbIE OaKTEpUU.

XapakTepucTrka BakHeH X GhuiayMoB gomMeHa Bacteria.

dunym Actinomycetota. OOmias xapakTepucTHKa aKTHHOOaKTepuii: Mopdoiorus,
MeTaboJIM3M, OTHOLIEHHE K (hakTopaMm cpeibl, MecTa oOuTaHus. BakHeiline npeacTaBUTeNn
bubL.

®unym Chlamydiota — o6nuraTHpie BHyTPUKIICTOUHBIC TTAPA3UTHI Y€JI0BEKA, )KUBOTHBIX U
npocteiimux. Mopdosnorus, uuki pazputus xjaamMuaui. OcoO0eHHOCTH MeTaboIu3Ma XJIaMUAHH.
3aboeBaHusl, BEI3BIBAEMBIE XTTAMUIUSIMH.

®dunym Chlorobiota — 3enenbie cepHble OakTepuu. OOMUraTHO aHAdPOOHBIC
AQHOKCUTEHHBIE  (HOTOTPO(BI, OKUCIAIONME TPEUMYIIECTBEHHO MPOCThIE OpPTraHUYEcKue
BemecTBa. OcobeHHOCTH MeTaboM3Ma U (PU3UOJIOTHH, PACIIPOCTPAHEHUE U POJIb B IPUPO/IE.

®dunym Chloroflexota — 3enenpie HUTYaTBIE aHOKCHTeHHBIE (POTOTPOHBIE OaKTEpUU.
Ocob6ernoctu MopdoIoTHs U METab0IN3Ma, PaCpOCTPaHEHNE U POJIb B TIPUPOJIE.

®dunym Cyanobacteria — oJHOKJIETOYHbIC, HUTYATBHIC MM KOJOHHAJIbHBIE OKCUTCHHBIC
dboTtorpodHbie 6akTepun. Metabonmu3M U GU3NOIOTHSA. IKOJOTUS [IMAHOOAKTEPUH U UX POJIh B
IIPUPOJIE.
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dunym Bacillota (Firmicutes) — ogHa U3 OCHOBHBIX (DMIIOT€HETHUYCCKUX JIMHUIM JTOMEHa
Bacteria. Knacc Bacilli. Xapakrepuctuka TumnoBoro poaa Bacillus. Mopdonorus, merabonusm,
sKoJlorndeckue ocoOeHHocTH. Poms B mpupose, 3HaueHWE [UIs 4YelloBeKa. BaxHewmime
npencrasutenu poga. Kiace Clostridia. Xapaktepucrtuka TtumoBoro poaa Clostridium.
Mopdosorus, 0COOEHHOCTH MeTaboJIM3Ma, PaclpOCTPAHEHHE W POJIb B IPUPOC. SHAUYCHUE IS
4eJI0BEKa, MPAaKTHUECKOe NCIIOIb30BaHNe. BaxkHelue npecTaBuTeny poaa.

@dunym Nitrospirota — aspobubie XeMONMUTOTPO(DHI (HUTPH(PHUKATOPHI BTOPOI (assl,
xkene3obakrepun). OcobeHHOCcTH MeTabonu3ma U (u3uonoruu. PacmpocTpaHeHue B MpHPOJE,
poJib B KpyroBoporax a3oTa, »eine3a. @umym Nitrospinota — HuUTpUTOKHCIISIONIME OaKTEPUU
(auTpudukaTopbl BTOpoi ¢asbr).

dunym Pseudomonadota (Proteobacteria) — camas kpymnas ¢uiaa gomena Bacteria.
Kparkas xapakrepuctuka kinacca Alphaproteobacteria. [Topsimok Rhizobiales. Xapakrepucruka
KI1yOeHbKOBBIX OakTepuii p. Rhizobium. Mexanusm azotdukcarpu. XapakTepucTuka OaKTepuit
nopsimka Rickettsiales. Kpartkas xapakrepucruka kiacca Betaproteobactereia. Ilopsmox
Neisseriales: mopdomnorus, wmerabonusm, mnpencraButenu. Ilopsmoxk Nitrosomonadales.
CemeiictBo Nitrosomonadaceae — HuTpudunmpyromme OakTepuu (HUTPUPUKATOPHI TEPBOM
¢a3sl). [IpeacraBurenu, MeTaboIM3M, pacpocTpaHeHUe U 3HaueHue. Kparkasi XxapakTepucTuka
kinacca Gammaproteobacteria. [lopsimok Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mopdosorusi, MeTaboJIu3M, pPacHpOCTpaHCHUE, 3HAYCHWE. THUIOBOM pOJ CeMelcTBa — poj
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak caHuTapHO-moKa3aTeabHbINA
MUKpoopranusM.  Komu-tutp,  Konu-uHIeKc.  [laroreHHble  TPEACTABUTEIH  CEM.
Enterobacteriaceae: pp. Shigella, Salmonella. CemeiictBo  Yersiniaceae. Ilopsmox
Pseudomonadales, cemeiictBo Pseudomonadaceae. XapakrtepucThka THIIOBOIO  pojia
Pseudomonas. ITopsinok Vibrionales. Xapakrepuctuka Tumnosoro pozaa Vibrio.

®unym  Spirochaetota. OcobGennoct  Mopdoiorun. Tum  IBHKEHHS —CIHHPOXET.
Mertabonusm cnupoxer. CanpouTHbIE U TATOT€HHBIE BU/IBI.

dunym Mycoplasmatota (kmacc Mollicutes). Mopdomnorus Mukormiaazm. MeTtaboin3m.
CanpoduTtHbie, CHAMOMOTUYECKHE U MATOT€HHBIE MUKOTLTIA3MBI.

Pa3nea 7. PazHooOpa3ne n cHCTeMAaTHKA MUKPOCKONIMYECKHX IPHOOB

Tema 14. PazHooOpa3ue U cHCTeMATHKA MUKPOCKOIIUYEeCKUX IPudoB

Mopdonorust u ¢puznonorus rpuOHoM kneTku. OCOOEHHOCTH MULIEIHAIBHOTO CTPOEHUS,
BbICIIME M Hu3IKe TpuObl. [lokosmuecs cTpykTypsl rpuOoB. OCOOEHHOCTH MUTAHUSI TPUOOB:
canpoTpodsbl, mapa3uTel, XUIHUKK. CrIOCOOBI pa3MHOXKEHUSI TPUOOB: BereTaTuBHOE, Oecronoe,
MI0JIOBOE pa3MHOXKEHHE. DKOJIIOTHIECKHE TPYIIBI TPHOOB M MX MPAKTUIECKOE 3HAUCHHE.

Cucrematuka rtpuboB. I'pymnma «Hwusmme rpubbi»: otaenst  Blastocladiomycota,
Chytridiomycota, Zygomycota u ap. «Bsicime rpuOb» (Dikarya): otnensr Ascomycota,
Basidiomycota. HecucrematusupoBaHHass Tpymnmna BbICIIMX TrpuboB: otnen Deuteromycota
(1eHTepOMUIIETHI, HECOBEPILIEHHBIE TPUOBI).

Otnen Zygomycota. Krnace Zygomycetes. OOmas xapakrepuctuka. [lonoBoe
pasmHOKeHue. ['omo- u rereporaumsMm. becrnonoe pasmHoxenue. [lopsgox Mucorales.
Okonorus. [Ipaktuueckoe 3Hauenue. Ilopsimox Entomophthorales — oOnuraTable mapasuTsl
HACEKOMBIX H JIPYTUX WICHHCTOHOTHX.

Otnen Ascomycota. Kiacc Ascomycetes. OOmas xapakrepuctuka. [lonoBoe
pasmMHOXkeHHe. @DopMupoBaHME CYMOK ¥ TIOJOBBIX crop. becrmonoe pa3MHOXEHHeE.
dopmupoBanue  KOHMAMH.  Mopdonoruss — KOHUAMAIbHOrO  crmopoHoueHus.  Kiace
Eurotiomycetes: npeacrasutenu poaos Aspergillus u Penicillium, ux pacnpoctpanenue, posib B
npupone M mpakThdeckoe 3HaueHue. Kimacc Saccharomycetes, caxapoMuuersl (CeMeHCTBO
Saccharomycetaceae). XapakTepucTrka rmekapckux apoxokeit (Saccharomyces cerevisiae).

DHTOMONAaTroreHHble MUKpomuueThl (poma Verticillium, Paecelomyces, Beauveria,
Metarhizium). I'pubsr poma Trichoderma: sHromModuiIbHasS ¥ aHTaArOHUCTUYECKAs aKTHBHOCTD,
UX TPAKTUYECKOE HCIOJb30BaHHWE B OOphOe C BpeIHBIMU HACEKOMBIMH U BO30YIUTEISIMHU
0oJIe3HEH pacTeHUI.


https://en.wikipedia.org/wiki/Mycoplasmatota

21

Pasznen 8. Hekiierounbie GopMbl Opranu3anuu

Tema 15. Ilpnonsbl

Hctopuss OTKpBITUS NPUOHOB M H3YyYEHHUs MPHOHHBIX 3aboieBaHuil. CTpykTypa u
(U3UKO-XMMUYECKHE CBOMCTBA MPUOHOB. MOJEKYISAPHBIH MEXaHW3M TNPHOHHBIX HH(EKIHHA.
HacnencrBennas n nHpekroHHas (opMbl IpUOHOBBIX Oose3Heill. [1yTu 3apaxeHus npruoHaMu.

Tema 16. Bupycni

Hcropuss OTKpeITHA M H3Y4YeHMs BHPYCOB. Bupycel: omnpezneneHue, npupoja.
Oco0OeHHOCTH BUPYCOB, KaK KUBBIX OpraHu3MoB. [IporcxoxieHue BUpycoB. 3Hau€HUE BUPYCOB.
®opma, pasMepsl, CTPYKTypHas OpraHuM3alMs M XUMHWYECKHH COCTaB BHPYCOB. THIIBI
B3aMMOJICHCTBUS BHpYyca W KIETKU. AOOpTUBHAs, NMPOJYKTUBHAS, MHTETpAaTHBHAA HMH(EKIUU.
PermnkaTuBHBINA LMK BUPYCOB.

Tema 17. Baktepuogparu

Hcropus otkpeiTust 6akrepuodaros. I[Ipoucxoxaenue 6akreprodaros. Mopdomorus u
CTpyKTypa OaktepuodaroB. BzaumoneiictBue ¢aroB ¢ OakrepusmMu. BupyneHTHbIE U
ymepennbie (aru. Jlutumdeckuii 1uuki. JIuzoreHHbll 1Mk, bakTepuanbHBI HUMMYHUTET.
Brigenenue u BoisiBieHue OaktepuodaroB. Pons OakrepuodaroB B Omochepe. [Ipumenenue
OakTeprodaros.

Tema 18. Bupounasi

Hcropus nzydenns BuponoB. CTpykTypa BUpoua0B. JKu3HeHHbIM nuki. [latoreHHOCTS.

Tema 19. CucreMaTuka BUPYCOB

[IpuHUMOBl cuUCTEeMaTHKH W Kiaccupukanuu BupycoB. Cucrema kiaccuukanuu
BUPYCOB, NpUHATasi MexnyHapoaHbIM KoMuTeToM 1o TakcoHomuu Bupycos (ICTV). Kpurepuu
Kjaccupukanuu BUpycoB. TakcoHoMusi BUpycoB. OrmpenesieHHe MOHATUS «BUA» Y BHUPYCOB.
Homenknarypa BupycoB. Knaccudukanus BupycoB mo banrtumopy (Baltimore classification).
[Tpuniuns! knaccupukanuu BupycoB mno banrumopy. CeMb OCHOBHBIX TPYII BHPYCOB IO
bantumopy.

Pa3nes 9. Jxo/10rusi MUKpOOPraHu3MoB

Tema 20. Buusinue (axkTOpoB BHelIHeld cpeabl HAa KU3HEAEATEIbHOCThH
MHKPOOPraHU3MOB

dusnyeckue, XUMHYECKHME U Ouojormueckue  (axkTopsl, MX  BIMSHHE Ha
MHUKPOOPTaHU3MBI.

Bnusnue abuotnueckux (GakTopoB cpeabl. OTHOIIEHHWE MHUKPOOPIaHHU3MOB K
MOJIEKYJISIPHOMY KHCJIOpOAY: a’poObl W aHa’poObl (oOsuratHele U (hakyIbTaTHUBHBIE),
MUKpPOa3pOo(uiIbl U a’3poToJiepaHTHbIE aHadpoObl. Tokcumueckne 3(P@PEeKTbl MOJEKYIIPHOIO
KHCJIOPO/Ia U €ro NMPOU3BOJAHBIX (CYNEPOKCUIHBIH aHMOH, TMAPOKCUAHBIA paauKal, NepeKuch
BOJZIOpO/IA U Ap.). 3alIUTHBIE MEXaHU3MbI KJIETKH. BiusHue Buaumoro cBera, Y D-uzmydeHus,
VMOHM3UPYIOLIETO  U3JIyYeHUs Ha  MHUKpOOpraHusmbl. Bimsnue Ttemmneparypsl. Poct
MHUKpPOOPTaHW3MOB B 3aBHCHUMOCTH OT TemmepaTyphl. KapauHanbHble TeMIepaTypHblE TOYKH.
Temmneparypublii nauanazoH. Ilcuxpoduisl, Me30(huiIbl, TepMOPHUIBL. MeXaHU3MbI MCUXPO- H
tepmounuu. OTHOIIEHHE MHUKPOOPTaHW3MOB K KHCJIOTHOCTH cpenbl. Mexanusmbl pH-
roMeocrasa. BimsgHHME AKTHUBHOCTM BOJbl M  COJIGHOCTM Ha  KM3HEAEATEIbHOCTH
MUKpoopranusmMoB. Ocmoduiel, ramopuibl, Kcepopuibl. MexaHU3Mbl OCMOQWINK U
kcepodwinu. BrausHue rumpocratndyeckoro nasieHus. bapoduinbHble W GapoTosiepaHTHBIE
MHUKpPOOPTaHU3MBI.

buotnueckne  cBA3M € y4acTHEM  MHKPOOpPraHM3MOB.  B3auMooTHoOIIEHHS
MUKpPOOPTraHM3MOB MeEXAy co0oi u ¢ Jpyrumu opranudmamu. CumoOuos. Myrtyanusm.
Kommencanmusm. Mertabuo3. AntaronumsMm. [lapasutusm, xumnudectBo. OcobeHHOCTH
B3aMMOOTHOIIIEHUH MUKPOOPTAaHW3MOB C pacTeHUsIMU. Pu3ocdepHas u snudutHas MukpodIopa.
CuM0OM03 KITyOEHBKOBBIX OakTepuil ¢ pacTeHUAMH. DHUTONATOreHHBIE MHUKPOOPTaHU3MBI.
Mukpoopranu3mMbl — CHMOMOHTBI U NTaTOTEHbI HACEKOMBIX. VConb30BaHNEe SHTOMONIATOI€HHBIX
MHUKPOOPTaHU3MOB /151 O0PbOBI ¢ BpEIHBIMUA HACEKOMBIMU. B3aMMOCBSI3b MUKPOOPTaHU3MOB C
MIO3BOHOYHBIMHU JKUBOTHBIMU. MUKpO(]IIOpa KUIIEYHOTO TPAKTA KBAYHBIX KHUBOTHBIX B CBA3H C
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0ocoOeHHOCTsIMU WX muTaHus. HopManpHas Mukpodiopa 4enoBeka. 3HaueHHEe MUKPODIOpH B
JKU3HU YenoBeka. [[ucbakTepros3 u ero mpeaynpexaeHue. Y CJIOBHO-TTATOTEHHBIC U MaTOTCHHBIC
MUKpPOOpraHu3Mbl. Pa3zHooOpasue naToreHHbIX MUKPOOPTraHU3MOB.

Tema 21. BuoreoxumMu4eckas 1eTeJIbHOCTh MUKPOOPTaHU3MOB

Yyactue MUKpOOPraHuW3MOB B KpyroBopote yriepona. Llukn azota u cneuuduueckue
TPYIIBl MUKPOOPTaHU3MOB, Y4acTBYOIIKE B HeM. L{UKIT cepbl: cepobakTepuu U CyIb(HI0TCHEIL.

Pasznea 10. IIpukiaagnas MUKPOOHOJIOTHSE

Tema 22. HexkoTopble acneKThl NPUKJIATHONH MUKPOOHOJIOTHHI

Hcnonb30oBaHne MHKPOOPraHU3MOB B OuoTexHojoruu. I[lumieBble MNpOM3BOACTBA,
OCHOBAaHHbIE Ha MHUKPOOHOM MeTa0oiau3Me (MPOU3BOACTBO MOJOYHOKHUCIBIX MPOAYKTOB,
xje0orneueHnue, BHUHOJEINE, MUBOBapeHue). MUKpOOUOIIOTHYECKHE CIOCOObI  IMOJIy4eHUs
WHJIUBUIyaJIbHBIX BEHIECTB (PTAHOJ, alleTOH, OYyTaHOJ], YKCYCHas, MOJIOYHas, JUMOHHAas
KHUCIIOTHI, aMUHOKUCIIOTHI, (JepMEHThI, BUTAMUHBI, MOTUMEPHI U T.1.). [lonyueHne MuUkpoOHOTO

OeJka.

[IpumeHeHre MHKPOOPTaHU3MOB B 3IPaBOOXPAHEHUU. AHTUOMOTHKH,
crepouibl, (GepMeHTh. [IpOM3BOACTBO BaKIMH,

OakTepuodaros.

npenaparsl

yesoBeka (Jiakto0akTepuH, OudunymobakTepus u ap.).

Hcnons3oBanue

MHUKpPOOPTraHU3MOB

B

OMOTHIPOMETAILTYPrHH.

QJIKAJIOU]IbI,
CBIBOPOTOK. JleueOHO-TIpoUIaKTHIECKIE
bakrepuanbpHble TpenapaThl, HOPMAIU3YIONIMNE MHKPOQIOpY

[Ipumenenne

MHUKPOOPTaHU3MOB B TMpoleccax Ouopemenuanmu. MukpoOnas yrunmsamuss TBO u apyrux
otx010B. [lonyyenune Ouorormaa.

3emieynoOpuTenbHbIe Tpenapatsl  (a30TQHUKCHpYIONe OaKTepHalbHBIE IpenapaTsl,
dbochopobakrepuH u ap.). MHUKpPOOHOJIOTMYECKUE MpernapaThl Ais OOphObI ¢ OOJE3HIMH U

BPEIIUTEIISIMU CEIbCKOXO035CTBEHHBIX PACTEHUM.

OcHOBBI caHuTapHOW MuKpoOuonoruu. OrmnpeneneHue oOO0IEro MHUKPOOHOro 4Yucia
(OMUY). Ompenenenue caHuTapHO-TIOKa3aTeNbHbIX MHUKpoopranu3smMoB (CIIM). Tutp u unaekc
CIIM. I'pyninier CIIM.

4.3.1. IlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHI M J1a00PaTOPHBIX padoT

Ne Ne pazgena u HanmeHoBanue ceMnHapoB, TpynoemkocTh OueHounsie | Dopmupyem
n/H TeMbI NPAKTHYECKUX H J1a00paTOPHBIX (4ac.) cpeAcTBa ble
padort Bceero N3 Hux KOMIIeTEeH U
4acoB | MpaKTUYec "
Kast (MHANKATOPBI
MOATOTOBKA )*

1 2 3 4 5 6 7

1 Tema 2. JlabopatopHsie 3ansTus: «[IpaBuia 2 OIlK-1
MHUKpOCKOIIMYECKH | M TEXHUKa 0€301aCHOCTH MPH JlaGoparopuast | HJIK o2
€ METOJBI paboTe B MUKPOOHOJIOIH4YeCKOn pabora
UCCIIeIOBaHUS JabopaTopuu. MUKPOCKOIHS», YcrHbIi
MHUKpPOOPIraHu3MOB | «MeToJIbl MUKPOCKOITHYECKOTO orpoc

MCCIIEIOBaHNSI MUKPOOPTaHU3MOBY, TectupoBanne
«IIpocTbie METOIBI TPUTOTOBIICHHS

Y OKPACKH MHUKPOCKOTTHYECKHX

NpenaparoBy.

2 | Tema3. JlaGopaTopHble 3aHATHS: 4 OIIK-1
Mopdonorudeckoe | «Mopdororus mpoKkapuoT», Jlaboparopuast | MK k.11
pazHooOpazue «CTpoeHune mpoKapruOTHOM pabota UK omxc1z
MPOKapHOT. KIETKN», «MOophoIoTHIeCcKH Konnoxsuym
Crpykrypa, muddepeHInpoBaHHbIE KIETKN TectupoBanue OITK-2
XUMHUYECKHH IIPOKAPUOTY. 0,5 IMucemennas
coctas u pynkiuu | [IpakTdeckoe 3aHsTHE pabora MK onx21
KOMITOHEHTOB (KOJIOKBHYM):

MPOKapUOTHOU «Mopdonoruyeckoe paznoobpaszue
KIIETKH. MPOKAPHOTY.
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Mopdosnornyeckn «CTpyKTYypa, XHUMHUYECKHH COCTaB U
muddepenunpoBan | QyHKIUM KOMIIOHEHTOB
HbIE KJIETKH MPOKAPHOTHON KIICTKH».
MPOKApPHOT «Mopdonoruyeckn
muddepeHInpoBaHHbIE KIETKN
MPOKAPHOTY.
Tema 5. JlabopaTopHble 3aHATHS: 4 Jlaboparopnas OIlIK-1
KynstuBupoBanue | «MeTOABI CTEPHIH3ALIINY, pabota MK onxi2
MUKpPOOPIraHu3MoB | «IIpuHUIMIIBI IPUTOTOBIECHUS VeIl HITK onxs
MUTATEIbHBIX CPE AJIS orpoc
KyJIbTHBUPOBAHUS TectupoBanne
MUKpPOOPI'aHU3MOB. Y CIIOBUS IIuceMenHas
KyJIbTHBUPOBAHUS, pabota
«KonmuecTBeHHEIH y4eT
MHKPOOPI'aHH3MOBY.
Tema 6. OOmas | [Ipakrnueckoe 3aHIATHE 0,5 Komnoksuym OIIK-2
XapaKkTepUCTUKA (xosnokBuyM): «O0Imas Tectuposanue | JTK orx01
KOHCTPYKTUBHOTO M | XapaKTEepUCTUKA KOHCTPYKTHBHOTO
JHEPreTUUECKOTO Y 9HEPreTHYecKoro Meraboan3ma
MeTabomm3Ma npokapuotT. CriocoOs
MPOKAPHOT. CYIIIECTBOBAHUS 1 TUIIBI XKU3HH Y
Cnoco6b1 MPOKAPHOT».
CYIIECTBOBAHUS M
THUNBl  KH3HU Y
MPOKAPHOT
Tema 7. [Tyt IIpakTrdeckoe 3aHATHE 1 Komnoxsuym OIIK-2
HOJIy4EHUS (KOJJIOKBUYM)! TBopueckoe MK onrc21
SHEPTHH, «[1yTu nmony4eHus sHEPruH, 3aaHKe
OCHOBaHHbBIE Ha OCHOBaHHbIE Ha CyOCTpaTHOM TectupoBanue
cybcTpaTHOM (dochopunrpoBaHum».
dhochopunupoBanu
"
Tema 8. IlyTu [IpakTUYECKOE 3aHATHE 0,5 KomnokBuym OI1K-2
MOTy4CHHS (KOJJIOKBHYM): Tecruposanue | IJIK orx01
SHEPTHH, «[lyTn nmomy4eHus sHEpruy,
OCHOBaHHBIE Ha OCHOBaHHBIE Ha
thotodpochopumupo | portodochoprmrpoBaHUm.
-BaHUH
Tema 9. [Tyt IIpakTryeckoe 3aHATHE 1 Komnoxsuym OIIK-2
HOJTyYeHHS (KOJUIOKBHYM): Tectuposanue | IJTK orx01
SHEPTHH, «[1yTu nmony4eHus sHEPruH,
OCHOBaHHbBIE Ha OCHOBaHHBIE Ha OKUCIIUTEIbHOM
OKHUCJIUTEIbHOM thochopumrpoBaHU.
dhochopunrpoBaHu
u
Tema 12. | [IpakTryeckoe 3aHATHE 0,5 Konnoxsuym OIIK-1
[prHIMTIBL (KOJJIOKBHYM): JlaGoparopuast | HJTK opxca1
CHCTEMaTHKH n | «[IpyHIMIIBI CHCTEMATHKU U pabora UK onxc12
UICHTU(HUKALIIH UIeHTU(HUKALIH IPOKAPHOT» 6 [Mucemennas K omers
MPOKAPHOT JlabopaTopHbIe 3aHATHS: pabora '
« nertudukarys OakTepuii». TectupoBaHue
Tema 13. Kpatkuii | [Ipaktudeckoe 3aHaTHE 1 Komnoxsuym OIlK-1
cHCTeMaTHYeCKHUI (KOJJIOKBHYM): Tecruposanue |  IJTK orc11
0630p «Kpatkuii cucremaTudeckuii 0630p
MPOKAPHOTHBIX MPOKAPHOTHBIX OPTaHU3MOBY.
OpPraHu3MOB
Tema 14. JlabopaTopHoe 3aHATHE: 2 JlabopaTopuas OIIK-1
PasnooOpasue u «MHUKpPOCKOTTMYECKHE TPUOBI». pabora MK onk11
E/II/II/ICE;(I)\::E;(TOTI/?%CKHX HH;Z?S:; v HAK oz
rpudoB TectupoBanue HAK omess
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Tema 15. IIpuonst 0,5 OIIK-2
Tewma 16. Bupycol IIpakTuueckoe 3aHaTue 1 Komnoksuym HIIK ongon
Tema 17. (kosnokBUyM): «HekneTounsle 0,5 TectupoBanue
Bakrepuodaru (hopmbl opraHuzay (IIPHOHBL U OIIK-1
Tema 19. BUPYCBI)» 1
Cucremaruka pre) Zgg OIIK-1.1
BHDYCOB OIK-1.2
4.3.2. Hepeqeﬂb TEM (BOl'[pOCOB), BbIHOCUMbBIX Ha CaMOCTOATEC/IbHOEC M3YYECHUE
CTYJIEeHTAMM B paMKax caMocTosiTeJbHoil padoTsl (CPC)
Ne Tema 3ananue dopMmupyemasn NAK
n/ KOMIeTeHIUS
n
1 Tema 1. Ilpeamer, 3amaum | M3yuuTh TEOpETUUECKHI MaTepuall MO CIEAYIOLIUM OIIK-1 UK opraa
MukpoOunonorun. Mcropus | Bompocawm:
BO3HMKHOBEHHS W pasButHe | .  HaydHas  nesATeNbHOCTH  OTEUECTBEHHBIX
Mukpoouosoruu. OcHoBHbIe | MuKpoOuosoro: H. ®. Namanen, JI. A. 3uns0epa,3.
HanpaBieHus coBpeMmeHHo# | B. Epmonsesoii, C. H. Bunorpazckoro.
MHUKPOOHOJIOTHU 3ajiaHue BBINOJHSACTCS B MMCBMEHHOW (opMe.
2 Tema 2. Mukpockonuueckue | M3yduThb ciaenyromnme BOMpOCH: OIIK-1 HIK onxa2
METOJIbl HCCIIEIOBAHUS 1. Kpacurenu, npuMeHseMble B IPaKTHKE
MHUKpPOOPIaHH3MOB MHUKPOCKOIINYECKHX HCCIIEIOBAHHH.
2. DNEKTPOHHBIH MHKPOCKOII, €ro IPUMEHEHHE B
MHUKPOOHOIIOTHH.
3agaHue BRIONHACTCS B MUCBMEHHON (opMe.
3 Tema 4. Poct Oakrepuii B WzyauTs ciemyromnye BOIPOCH: OIIK-1 UK onra2
MEPHOINIECKON U 1. Meronsl ompeneneHuss ducna OakTepud W
HETIPEPHIBHOM KyJIbType GakTepuaIbHOW MacChl.
2. OnpeneneHne KUHETHYECKHX IapaMeTpoOB pocTa
KyJIbTYP MHKPOOPTaHHU3MOB.
4 | Tema 5. KynsTuBHpOBaHUE W3yuuts caenyromniyie BOMpPOCH:
MHUKpPOOPIraHH3MOB 1. HakomurenbHble, YUCThIE, CMEUIAHHBIE KYJIBTYPbI
MHUKPOOPTI'aHH3MOB.
2. YcioBus KyJbTUBUPOBAHHS MUKPOOPTaHU3MOB.
3ajiaHue BBINOJHACTCS B TUCbBMEHHOW (opMe.
Pemnts curyanmoHHsle 3agauy; HJK onra2
1. Ilepen Bamu nocraBieHa 3ajavya BbIIETUTb UK onras
n3 o0Opas3ma IOYBHI HWKE IPHUBEICHHBIC TPYIIIEI OIllK-1
MHUKpOOpraHm3MoB. Kakne 3J€KTUBHBIE  CpPEabI
(ycnoBust) OyzeTe UCIOIb30BaTh s 3TOro?
1) CBOOOIHOKUBYIIINIE a’poOHEbIe
a30TUKCHpYIOLIE OAKTEPHH.
2) YTIeBOI0POIOKUCIISIONTIE OaKTePHH.
3) Crnopoobpa3yromine OakTepun pona
Bacillus.
2. Kakyio cpexy HCIONB3YIOT Uil BBIICICHHS
Gaxtepwmii rpymiTel kueyHoi magouxu (BI'KIT)?
3amaHue BRIOTHICTCS B MUCEMEHHOI hopme.
5 | Tema 9. Ilytu nomy4yeHus W3yunts cnenmyromue TPYHNIHPOBKH — a’pOOHBIX OIlIK-2 UK onx-21
9HEPrUH, OCHOBAHHbBIE Ha XeMoopraHorerepotroHsIx OakTepuii (0cobeHHOCTH
OKHCJINTEIBHOM nX MerabojM3Ma, paclpoCcTpaHEeHHWE U 3HAYCHHE B
(ochopunupoBaHnu pupoJe):
1. MetunorpodHble 6akTepu.
2. YT1eBo1opOOKUCIISIIONIIE OaKTepHH.
3. Lemrono3opaspyaroniye 6akTepuH.
IToarotoBuThCS K OOCYKAEHUIO 3TUX BOIPOCOB HA
KoJutokBHyMe No 6.
6 | Tema 10. W3yunth  crneayrommii  Bompoc:  «BTopudHbIe OIIK-2 UK oo
buocunaTeTHUecKue METa0OIUTEI».
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IPOLECCH] Y MPOKAPUOT

7 Tema 11. I'enetnka | M3yuuTh TeOpeTUUECKHI MaTepHall MO CIEAYIOLEMY OIIK-2 HIK ongo1

MPOKapUoOT BOMPOCY:
«ducconmanus OGakTepuii.
3ajaHKe BBIMOIHICTCS B MUCHMEHHOM hopme.

8 Tema 12. [TpuHIUIBI Paccmotpets BOIIPOC «Mnentudukaims OIIK-1 HIK onxa2
CHCTEMATHKH K HEKYJIbTHBUPYEMBIX MHUKPOOPTaHU3MOBY u UK onx13
WICHTU(HKAIIMY TPOKAPUOT | PACIHUCATH ITAIbI 3TOrO MpoIiecca.

9 Tema 14. Paznoob6pazue u PaccMoTpets crnenyromniyue BOIpoch; OIIK-1 HIK onxaa
cUCTEMAaTHKa 1. DHTOMOmaToreHHbIE JAeUTepOMHIICTH  (poaa
MHKpockonnueckux rpubos | Verticillium, Paecelomyces, Beauveria,

Metarhizium).
2. TI'pubpr poma Trichoderma: mpakTHyeckoe
HCIIOJIb30BaHMUE.
10 | Tema 20. Biustaue WzyauTs ciemyromnie BOIPOCHI, OIIK-2 UK onro1

(hakTOpOB BHEUIHEH CPEIBI
Ha KU3HEIeATeIbHOCTh
MHUKPOOPTaHH3MOB

1. Bnusnue u3imydeHuil Ha MUKPOOPTaHU3MBI.
2. BnusHMe TrHIpPOCTATHYECKOrO JaBjeHUS Ha
MHUKPOOPTaHU3MBI.

2. BogHast akTHBHOCTh U MUKPOOPTaHU3MBI.

4. B3aumocss3b MUKPOOPIaHU3MOB c
6ecII03BOHOYHBIMHU U TO3BOHOYHBIMH KHUBOTHBIMH.

5.  B3auMOOTHOLIEHHS  MHKPOOPTaHH3MOB  C
PacCTEHUSIMH.

4.4. Meroauyeckue YyKa3aHWsi M0 OPraHu3alul CAMOCTOATEJbLHON PadoThl
CTYACHTOB

CaMocTosiTenbHast paboTa CTYICHTOB SIBISICTCSI COCTABHON YacThIO y4eOHOTO IMporiecca u
UMEeT IENbI0 3aKperjieHHe W yriayOJeHHe TMOTYYeHHBIX 3HAaHUW M HaBBIKOB, IOUCK H
npuoOpeTeHne HOBBIX 3HAHWUW, a TakKXKe BBINMOJHEHHWE YYE€OHBIX 3aJaHui, TMOJTOTOBKY K
MPEACTOALMM 3aHATHUSAM, 3aU€TaM U SK3aMEHaM.

Jlnst opraHu3anMu  CaMOCTOSTEIbHON paboThl MO AUCHHUIUIMHE «MUKpoOUOIoTHS U
BUPYCOJIOTUS» HCTOIB3YIOTCS CIEAYIoNUe GOPMBI CAMOCTOSTENBHON y4eOHOM pabOoTHI:

- PaboTa Haj KOHCTIEKTOM JIEKIMH.

- [TonGop, nzydenue, aHanmu3 peKOMEHI0BAaHHOW JTUTEPATYPHI.

- CamocCTOATENbHOE U3YYCHHUE OTACIBbHBIX TeM, MaparpadoB, HEe U3JT0KEHHBIX B JICKIIHH.
Jns u3yueHus TeM, HE HM3JIOKEHHBIX B JIEKIIMH, PEKOMEHAYETCS HCII0JIb30BaTh OCHOBHYIO M
JIOTIOJTHUTEILHYIO JINTEPATYPY, a TaK)Ke UCTOYHHUKH, HAalIEHHBIEC PY TOMOIIX WH()OPMAITMOHHO-
CIIPaBOYHBIX M TIOMCKOBBIX cHCTeM. /[[ns 3akperuieHuss Marepuana pPEeKOMEHAYEeTCs JienaTh
KpaTKHe KOHCTIEKTHI TI0 TEME.

- IloarotoBka Kk IaOOpPaTOPHBIM 3aHATHUSM: COCTOMT B TEOPETUYECKOW MOATOTOBKE,
HallMCaHWUM OT4YeTa 10 JabopaTopHOW paboTe, BBHINOJHEHUH MPAKTUYECKUX 3aJaHUN
(mucbMEHHbIE pabOThI, OTBETHI HA BOMIPOCHI U T.J1.).

- [loaroroBka K MpaKTUYECKUM 3aHATUSM (KOJIJIOKBUYM).

- BeinonHeHne TBOpUECKUX 3aJaHUM.

- Pemiennie cutyanmoHHbIX 3a/1a4.

- [ToAroToBKa K TECTUPOBAHHUIO.

- IloaroroBka K sK3aMeHYy.

[Tucemennsie paboTel. st M3ydeHUs TEM, HE U3JIOKCHHBIX B JICKIIHMH, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JOTIOJHUTENBHYIO JINTEPATYPY, @ TAKKE UCTOUHHUKH, HAlJICHHbIE TPU
nmoMoImu  HWHPOPMAIMOHHO-CIIPABOYHBIX M TIOMCKOBBIX. [[s1  3akperuieHus maTepuaia
PEKOMEHIyeTCs JIeNIaTh KPaTKUE KOHCIIEKTHI IO TEME.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHbI YUEOHBIM
IUTAHOM.
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V. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI
a) nepevyeHb JUTEPATYPbI
OCHOBHAsI JIUTepaTypa
1. T'ycer M. B. MukpoOuosnorus : yuaed. st crya. By3oB / M. B. I'yces, JI. A. MuneeBa. —

M. : Akagemus, 2006. — 462 c.

2. HerpycoB A. . Mukpobuonorust / A. U. Herpycos, 1. b. KoroBa. — M. : U3xa. neHTp

«Axagemus», 2006. — 350 c.

3. Bsrumna O. ®. Manplii TpakTUKYM IO MUKPOOHOJIOTHH : y4ue0.-meToa. mocooue / O. D.

Bstuuna, H. E. Bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyr. yH-Ta, 2009. —

130 c.

JTOMOJTHUTEILHAS JTUTEpPaTypa

1. Emues B. T. MukpoOuosnorus : yae6. mist By3oB / B. T. Emues, E. H. Mumyctun. — M. :

Hpoda, 2006. — 445 c.

2. MenunuHckass W caHWTapHas MuKpoOuosiorus / A. A. Bopobeer [u np.]. — M. :

Axanemus, 2003. — 463 c.

3. IlpakTukyMm mo MUKpoOHOIOTHH : yuel. mocodue ans ctya. By3oB / A. M. Herpycos, M.

A. Eropoga, JI. M. 3axapuyk u n1p.; [log pea. A. 1. Herpycosa. — M.: Axkanemus, 2005.

— 604 c.

4. KpacumeaukoB A. II. Mukpobuonorndeckuii cioBapb-cupaBounuk /  A. L

Kpacunbsuukos, T. P. PomanoBckas. — Munck : Acap, 1999. — 400 c.

0) CIUCOK AaBTOPCKUX MEeTOAUYECKHX Pa3padoToK:

Bsaruuna O. @. Maunblif npakTUKyM 10 MUKpoOuosyoruu : yued.-merof. nocodue / O. .
BsTunna, H. E. bykosckas, O. A. XKunkuna. — Upkyrck : U3n-Bo Upkyr. ya-Ta, 2009. — 130 c.

VY4yebHO-MeTOoIMUeCKHe MaTepuabl (JEKIMU-TIPE3CHTAllMM 10 TeMaM JAMCLUIUINHBI,
JOMAIllHUEe  3a/IaHusi, BOMPOCHI JUISI TOATOTOBKM K  KOJUIOKBHyMam, 3alaHusl Ui
caMoCTOATENFHOM paboTh), pasmerieHHbie B DOC UT'Y - https://educa.isu.ru.

B) 0a3bI JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMBI

1. Hayunas Dnekrponnas bubmmoreka http://www.e-library.ru

2. Undopmarnmonnas cucrema «EnuHoe OKHO JTOCTyNa K 0Opa3oBaTeIbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryma: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlanby. Anpec noctyna: http://e.lanbook.com

5. BBC «PykonT». Aapec nocryma: http://rucont.ru

6. OBC «Aiibykey». Anpec nocryna: http://ibooks.ru

7. 9BC «IOPAMWT». Anpec moctyma: https://www.biblio-online.ru/

8. Db Uspmarenmbckoro mneHtpa «Axazemusi». Anpec nocryna: http://www.academia-
moscow.ru

9. http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://www.medbook.net.ru/010512.shtml

11. Coro3 obpa3oBarenbHbIX CaiTOB - EcTeCcTBEeHHBIE HAYKU

12. http://tusearch.blogspot.com - Tlouck 3IeKTPOHHBIX KHHT, MyOJUKAIMH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —TToruckoBas cucTema 1Mo Hay4HOM JIUTEPATYPE.

14. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBISIONIAS
MIOJTHOTEKCTOBBIM TOMCK B JKypHAJIaX MHOTHX KPYIHBIX HAYYHBIX H3/aTENLCTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u ngp. Wmer cratbu ¥ JOKyMEHTHI B
OTKPBITHIX Hay4dHBIX Oazax mauHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.



https://educa.isu.ru/
http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHBI

6.1. YuedHo-1a00paTopHOE 000py/10BaHME:!

Aynuropus Ay OpOBEICHHS  3aHATHM  JIGKIMOHHOrO  THma:  o0opyaoBaHa
cneyuanuzuposanHot (yaeOHon) mebenvro nHa 100 MOCATOUHBIX MECT; MEXHUUECKUMU
cpeocmeamu  0OyueHusl, CAYXallUMU JUIsl TPEACTaBIICHUs Y4eOHOW HMH(popManuu OOIbIION
ayJUTOPUH TIO AUCHUILTUHE « MUKPOOHOIIOTHS U BUPYCOJIOTHS».

Aynuropus s TpOBENCHUS  3aHATUA  JabOpaTopHOro  Tuma: 000opyAoBaHa
crienuanu3upoBaHHoi (y4eOHoi) Mmebenpto Ha 10 mOCamouHBIX MeECT; JOCKOH MENOBOM;
TEXHUUYECKUMHU CPeACTBaMH OOydeHUs, CIy>KaIllUMHU JJIs IpeCcTaBlIeHus yueOHoil nndopmanuu
0O0JIBIION ayUTOPUU N0 JUCHUTUTHHE «MUKPOOHOIIOTHS U BUPYCOJIOTUS»; BCTPOSHHBIE OOKCHI —
3 wr., mkad I XpaHEHUS MaTepualoB JUid JIaDOpaTOPHBIX 3aHATUNA, MUKPOCKOIM
ounokyspHelid Axiostar Plus Cart - 1 mT., muxpockomnsl buomen 2Led — 10 mT., MUKpOCKOITBI
MBC-10 — 4 ., BuHTOBOK OKYymIsip-Mukpomerp MOB 1-15 — 1 mT., $a3oBo-KoHTpacTHOE
ycrpoiictBo Kd-4 — 4 mT., TeMHONOJBHBINA KOHJIEHCOp — 6 1T., kKamepsl ['opseBa-Toma — 8 wiT.,
OakTepuLUaHbIC JaMIibl — 5 mT., TepmocTtat TC-1/80 CITY — 2 wit., sanextporunta HoBo-Bstka;

Aynuropus UL TPOBEIACHHS  3aHATHHA  JTAOOpPATOpHOrO  Tuma: 000OpyaOoBaHa
crenuanu3upoBaHHon (yueOHOW) MeOenbio Ha 15 mMOCaZodyHBIX MeECT; JOCKOH MeEIOBON;
TEXHUYECKUMHU CPEJICTBAMH OOYYEHUSsI, CITY)KallMMHU JUTsI IPECTaBICHUs YIeOHOH HH(pOpMaIuu
0OJBIION ayTUTOPUH TO JUCHUILUIMHE «MUKpPOOHONOTHS M BUPYCOJOTHs»: IpoekTop BenQ
MSS527; BcTpoeHHblE OOKCHI — 2 HIT., BCTPOEHHBIM mIKad [Uisi XpaHEHHs MaTepuajoB s
n1abopaTopHbIX 3aHATUH, MUKpOocKonbl buonam C11 - 3 mr., Mukpockons! buonam P12V42 — 3
mt., MUKpockomnsl buonam P12V11 — 4 mr., mukpockonst MBC-10 — 4 mT., BAHTOBOW OKYJIsIp-
mukpomerp MOB 1-15 — 1 mr., ¢a3oBo-koHTpacTHOe ycTporictBo Kd-4 — 4 mr., Becsl
anektpoHHsle CAS 120 — 1 mT., OakrepuuuanHble daMibel — 4 MmT.; y4eOHO-HATIISIHBIMA
nocoOusiMHU, 00eCIeunBaIOIIMMHU TeMaTUYECKHE WUTIOCTPALUH 10 AUCLUUIUIMHE: TaOIuIbl — 25
IIT.

Kowmmerotepusiii kmacc (ydeOHas ayauTopuisi) Ui TPYNIOBBIX M WHAWNBUAYAIbHBIX
KOHCYJIbTAIlMiA, TEKYIIEr0 KOHTPOJS ¥ TPOMEXKYTOYHOH aTTEeCTalliH, OpTaHW3aluu
CaMOCTOSITeNIbHON paboThI: ayAuTOpHUs 000pyI0BaHA CHENUATU3UPOBAHHON (yueOHOi) Mebemnbio
Ha 20 TmOCagOYHBIX MECT, IOCKOH MeJOBOH; 000pyHOBaHA TEXHHYECKUMH CPEICTBAMHU
oOyuenus: cucteMHusblit 6ok PentiumG850, monutop BenQ G252HDA-1 mit.; cucteMHbIi 6510k
Athlon 2 X2 250, mounutop BenQ G252HDA - 8 mr.; cucremusiii 610k PentiumD 3.0GHz,
mouutop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cuctemusiii 6ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mwr.; cucremusiii 6mok Pentium G3250, monutop Samsung T200 HD — 1 mt.;
cuctemHbIit 610k Pentium G3250, monutop Samsung T190N — 1 mwit.; cuctemusiit 6510k Pentium
G3250, monutop Samsung 740N — 1 mr.; npoekrop BenQ MXS503; skpan ScreenVtdiaEcot. C
HEOTpaHMYEHHBIM JIOCTYIIOM K ceTh MHTepHeT W obecnedeHHeM J0CTyla B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly OpraHu3alllu.

[Tomemienne ans  XpaHEHHS W TPOPHIAKTHUECKOTO  OOCTYXKHBaHHS — Y4eOHOTO
000pyIOBaHUS: ayIUTOPHUs 00OpyAOBaHa CIIEUAIN3UPOBAaHHONW MeOebio Ha 5 pabounx MecT;
mKad IS XpaHEeHUS XMMHYECKOM IMOCyIbl M J1abopaTopHOro oOopynoBaHus, Moiika -1 mrT.,
mkad cymmiabHbl TB-151, mkad cymmnsneii IC-80-01CITY, tepmoctaret T-80 — 2 miT.,
tepmoctar CKbB, tepmocrar TC-1/80 CIIY, Bechl anektponHsle CAS 300, snextpuueckas
naHesnb ObIToBast, konopumerp KOK-77, cyxue nurarenbHble Cpe/ibl, BOJASHbIE OaHH — 4 IIT.

[Tomemenne pans  XpaHEHHUS W TPOPHIAKTHUECKOTO  OOCTYKHBAaHUS  y4eOHOTO
000pyI0BaHUs: BBHITSDKHOM 1mKad — 1 mT., Moiika — 1 mrT., cTequIax uis XpaHeHUs] XUMHYECKON
MOCYyZIbl M JIabOpaTOpHOTO OOOPYMOBaHMs; MHUTATEIbHBIE Cpeibl, JIabopaTopHas mocyaa |
obopymoBaHue aiisi yueOHOro mpolecca.

[Tomemenune s XpaHeHHUs W NPOPUIAKTHYECKOTO  OOCTY)KUBaHHUS  YIEOHOTO
obopynoBanus. Aynutopuss 000pyAOBaHa: CIEUATH3UPOBAHHON MEOENb0 Ha 3 MOCaTOYHBIX
MecTa; mKadbl A1 XpaHEHUs J1a0OpaTOpPHOTo 00OpyAOBaHHUS — 2 IIT., mKad s oaexasl — 1
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mT., BCTpoeHHBINM Ookc, Tepmoctar TCO-1/80, XOMOAMIBHUK «AMIIEPOH», OaKTEPUIIUTHAS
namma — 1, HOyTOyk Lenovo I1580, mpoextop BenQ MS521P; mocTossHHBIE MUKPOCKOITMYECKHUE
npenapaTsl pa3InyHbIX Mopdosnornyeckux rpynn 6akrepuit — 80 IIT., HOCTOSIHHBIE IpenapaThl
MUKpOMHUIIETOB — 30 mT., My3eliHast KOJUICKIHS KylIbTyp OakTepuil ans ydeOHbIX 3aHsTuii (14
KYJBTYp), KOJUIEKIIMS aKTUHOMUIETOB (40 KyJIbTyp), KOJUIEKIMSI MUKPOMUILIETOB (20 KyJIbTYD).
TexHuueckoe nomMenieHre (aBTokIaBHas): crepuinzarop nmapoBoit BK-75 — 2 mir.

6.2. IlporpaMmMHoOe oGecnieyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mns 6usneca - Cranmaptabeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunen3uu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level.
Howmep JIuniensuu Microsoft 41059241.

Office 365 mpodeccuonanbHblil witoc i ydamumxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. Texuuueckue U 3J1eKTPOHHbIE CPeACTBA:
[Ipe3eHTanmu K JEKIUSAM MO BCEM pasJiesiaM M TeMaM IMCHIUIUIMHBI, pa3MelleHHbIe Ha
obpa3zoBatensHoM noptaie MI'Y (educa.isu.ru); HarmsaHble mocoOus (Tadmuipl) — 31 miT.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jnst  oCBOEHHWS JMCHUIUIMHBI «MHKpOOHOJIOTHS W BHPYCOJIOTHS TPUMEHSIOTCS
cieayronre o0pa3oBaTesIbHbIE TEXHOIOTHH:

- Ungpopmayuonnasn nexyus. JleKuuss — 3TO C)KATOE M3JI0KEHHE OCHOBHBIX HAyUHBIX
(axToB, UTO ABNAETCA 0a30i JUIs aHAIN3a PACCYXKAECHUH, OLIEHOK.

- Jlexyusa-euzyanusayusi. YUUT CTYACHTOB IpPeoOpa3OBbIBATh YCTHYIO M NHCbMEHHYIO
UH(OPMALIKIO B BU3YaIbHYIO (hopMy, uTO (GOpMUPYET y HUX NMPO(eCcCHOHATBHOE MBIIIIEHUE 32
CYeT CHUCTEeMaTH3alMl M BBIJCIECHUS HaumOoJee 3HAUYUMBIX, CYIIECTBEHHBIX JJIEMEHTOB
cojepkaHusl oOydeHus. 3ajgaya IperojaBaTeNs MCIOJb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OPMAILMIO, HO U CaAMH SIBIISIFOTCSI HOCUTEISIMU
uHpopMaLnu (CXeMbl, PUCYHKH, CIAibI-Ipe3eHTalluH, U T.11.). DTOT BUJ JIEKI[UH Jy4Ile BCEro
UCTIOJIF30BaTh HA ATAIle BBEICHUS CTYICHTOB B HOBBIH pa3/iei, TEMY IUCIUILTHHBI.

- Jlexyusa-b6eceoa. llpenanonaraeT HEMOCPEICTBEHHBI KOHTAKT IPENoAaBaTeis C
aynutopueit. [IpeumyinecTBo JIeKIuu-0eceapl COCTOUT B TOM, YTO OHA IMO3BOJIAET MPUBJICKATH
BHUMaHME CTYJICHTOB K HanOojee BaXXKHBIM BOMPOCAM TEMBI, ONPENENATh COJEpKaHHEe U TeMIT
W3JIOKEHUST y4eOHOTO MaTepHalia ¢ y4eTOM OCOOEHHOCTEH CTYJEHTOB.

- Jlabopamopnvie 3anamus — ogHa UX 3()(PEeKTUBHBIX (OpPM MPOBEACHUS ayAUTOPHBIX
3aHSATHIA B By3€, YIITyOISIFOT M 3aKPEIUISIOT TEOPETHIeCKre 3HaHMs. Ha 2THX 3aHATHSAX CTYIEHTHI
OCBaMBAIOT  KOHKPETHBIE  METOABl  W3YYEHUS  JUCIHUIUIMHBI, MPHOOPETAIOT  HABBIKU
CaMOCTOSITEJIbHONW pabOThI C MPUOOpaMU M COBPEMEHHBIM 00opyaoBanueM. Ha yabopatopHbIx
3aHATUSAX CTYACHTBl OCBAaMBAIOT IIOCTAHOBKY M BEICHHE OSKCIIEPHUMEHTA, y4daTcs YMEHHUIO
Ha0JI0/1aTh, OLEHUBATh IOJYYEHHBIE PE3YNIbTaThl, AeNaTh BBIBOABI M 0000mmeHus. Benymieit
LEeNbI0 JTa0OpaTOPHBIX PabOT SBJISIETCS OBJAJEHHE TEXHUKOH SKCIIEPHUMEHTa, YMEHHUE pellaTh
MPaKTUYECKHE 3a7aud IyTeM IOCTaHOBKM ombITa. Jljis Bcex J1abopaTOpHBIX paboT, KOTOphIE
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BBIMOJIHSAIOT CTYJACHTHI, Ha BeAyllled Kadeape COCTaBISAIOTCS METOAMYECKUE YyKa3aHMs,
coJiep Kalle OnucaHue padoOThl, MOPAJOK €€ BBHIMONHEHUS U Gopmy oTuera. JlabopaTopHoe
3aHATHE IPOBOJUTCS B COCTaBE aKaJeMHUYECKOW TpyHIbl C pa3/eleHHeM Ha moAarpymnmsl. B
BOJHOM YacTH 3aHATUS IPOBOJUTCS 3HAKOMCTBO CTYIEHTOB C COAEpKAHUEM IPEACTOALIEH
paboThl, MOKa3 CHOCOOOB BBINOJHEHUs OTHAENbHBIX OINEpalui, HAlOMUHAHUE OTAEIbHBIX
MOJIOKEHUH 10 TeXHUKe Oe3onacHocTH. OCHOBHAS YaCTh J1A0OPATOPHOTO 3aHATHUS 3aKIIFOYACTCS
B IIPOBEJCHUE CTYJEHTOM JIaOOpaTOpHOW paboThl. 3aKIOYMTENbHAs YacTb MpelycMaTpUBaeT
NOJBE/ICHUE WTOTOB BBIMOJIHEHHON JabopaTopHoii pabotel. [lo ompeneneHHBIM TeMam
71a00paTOpHBIX pabOT NMUCHBMEHHBI OTYET BBHIMOIHAETCS CTYACHTAaMHM KaK CaMOCTOSATENbHas
pabora.

- Ilpakmuueckue 3amamus — O5TO 3aHATUE, IPOBOAUMOE IIOJl PYKOBOACTBOM
npernojiaBaTess B yueOHOH ayTuTOpHUM, HAIPABICHHOE HA YIIyOJieHHEe Hay4YHO-TEOPETHUECKUX
3HaHUM W OBJIAZICHHE ONpEAETICHHBIMU METOJaMH CaMOCTOSITENIbHOW paboThl, KOTOpOe
dopMHpyeT MpPaKTHYECKUE yMEHHUSI.

- Konnokeuymer — BUjJ yY4eOHOIO 3aHATHUS, NPOBOAMMOIO C LEJIbIO IPOBEPKU U
OLICHUBAHMS 3HAHUU ydamuxcs. KoIIoKBHyM MOXET MpOBOAUTHCS B (OpME MHIMBHIYATHHON
Oecenpl IpernogaBarens cO CTYAGHTOM WM Kak MaccoBblii ompoc. B xozme rpymmnosoro
00CYXJI€HUS CTY/IEHTBI yuaTcsl BbICKa3bIBaTh CBOIO TOUKY 3PEHHUS IO ONPEAEIEHHOMY BOIIPOCY,
3alMIaTh CBO€ MHEHHE, MPUMEHss 3HaHMs, MOJIyYeHHbIE Ha 3aHATUAX 1O mpeamery. B xone
KOJUJIOKBUYMa MOT'YT TaK)Xe IPOBEPSATCS NUCbMEHHBIE PA0OTHI CTYAEHTOB.

- Camocmosmenvras paboma cmyodenmos (cMm. 1. 4.4).

- Jlucmanyuonnvie  obpazosamenvuvie  mexuono2uu. Ilox  ITUCTaHIUOHHBIMU
00pa30BaTeIbHBIMU TEXHOJOIMSIMUA [TOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIUHU, Pealn3yemMble
B OCHOBHOM C IPUMEHEHHEM HMH()OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTed. [Ipu ocBoeHnn
JUCHUTUTMHBL « MUKPOOHOIOTHUs U BUPYCOJIOTUS» UCHOIB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

. KelicoBasi TEXHOJIOTUA — (opma TUCTAHIIMOHHOTO OOYyYEHHs, OCHOBaHHAas Ha
IPEOCTaBIEHNH O0ydJarolmmMcs HH(OPMAIIMOHHBIX 00pa3oBaTeNbHBIX PECYpCOB B BHJE
CHEUAIN3UPOBAHHBIX HAa0OpPOB Yy4eOHO-METOAMYECKUX KOMILUIEKCOB C HCIOJb30BAHUEM
pa3IMYHBIX BUJOB HOCUTENEH nHpopMaIuu (KeicoB);

. MHTEPHET-TEXHOJIOTUS — CHOoco0 JUCTAaHIMOHHOW TIepenadyd HHPOpMaIuH,
OCHOBAHHBIM Ha MCIOJB30BaHUU TIJI0O0AJIBHBIX M JIOKAJIBHBIX KOMIIBIOTEPHBIX CETeH s
obecrnieyeHus JocTyna odydaromuxcs K nHGOpMalMOHHBIM 00pa30BaTeNbHBIM pecypcam U s
(GopMHpOBaHHS  COBOKYIIHOCTH  METOJMYECKUX, OPraHMU3ALMOHHBIX, TEXHMYECKHX U
IPOrPaMMHBIX CPEJCTB pean3allly U YIpaBJIeHUs y4eOHBIM MPOIIECCOM HE3aBUCUMO OT MecTa
HaxOoXJeHHs ero cyobekToB. Mcnonb3yercs O6pa3oBarenbhsblii moptan UI'Y - educa.isu.ru.

VIiIl. OHEHOYHBIE MATEPHUAJIBI JJI51 TEKYHIEI'O KOHTPOJISA N
MPOMEXYTOYHOM ATTECTALIMA

Ouenounvie mamepuanvl meKyuiec0 KOHMPONA POPMUpPyoOmca ¢ cOOmeencmeun ¢
JIHA ynugepcumema.

B pamkax muctummiinHbel « MEKpOOHOIIOTHS M BUPYCOJIOTHS» HCIIONB3YIOTCS CIIETYIOIIIe
(bOpMBI TEKYIIEro KOHTPOJIS:

- YCTHBIH OIpoc,

- TecT,

- TBOpYECKHE 3a/TaHUs,

- KOJJIOKBHYM,

- CUTYaIlOHHBIE 33/1a4H,

- MUChbMEHHas1 paboTa,

- maboparopHas padoTa,

- KOHTPOJIb CAMOCTOSITENILHON paOOTHI.

DOoH/1 OLIEHOYHBIX CPEJICTB BKJIIOYAET:
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- (poHJ TECTOBBIX 3aJjaHUI 110 TUCIUIUIMHE,

- TEMaTUKa U MaTepuallbl 3aJaHui,

- TeMaTUKa U BOMPOCHI K KOJNIOKBUYMaM,

- Ha0Op CUTYAIlMOHHBIX 3aJIaHUH,

- TeMbl J1abOpaTOPHBIX PadoT,

- 3a1aHMsl JUIs J1abOpaTOPHBIX padoT,

- BOIPOCHI J1s camocTosATenbHoro nzydenus (CPC)

- BOIPOCHI U OMJIETHI JIJIs 9K3aMEHa,

- KpUTEPHUH OLICHKU 3HAHUI CTY/IEHTOB.

Ha3nauenue o1leHOYHBIX CPENCTB: BBIIBUTH ChopMupoBaHHOCTh kKomnereHmii OIIK-1 u
OIIK-2 (cm. pasgaen II).

JleMOHCTPAIIMOHHBIE BAPHAHTHI TECTOB /IJISl TEKYIET0 KOHTPOJISI
1. MeTtoa BbljieJIeHHS YUCTBIX KYJIbTYP NPeAI0KIII:
a) A. BaH JleBeHTyk
0) P. Kox
B) U. 1. MeunnKoB
r) JI. C. LlenkoBckuii

2. Kakoii THn ciopoo6pa3oBaHusi XapaKTepeH 1Js 6akrepuii pona Bacillus:
a) IJICKTPUANATBHBIN

0) KIIOCTPUANAITBHBIH

B) OaIIUIApHBII

3.1. Ykaxure Ha kakoM pucyHke (A wiu b) m300pakeHo cTpoeHHe KJIeTOYHOI
CTEeHKH I'PaMII0JI0KUTEJbHBIX H TPAMOTPHLATEIBLHBIX OaKTepHii;

3.2. YKakuTe cOOTBeTCTBHE CTPYKTYP (LIMTOIIa3Ma, [IUTOIIa3MaTHYecKasi MeMOpaHa,
NENTUIOTIMKAHOBBIA  CJIOH, TEpUILUIa3MaTUYeCKOe TMPOCTPAHCTBO, HapyXKHas MeMOpaHa)
nugpaM HA pUCYHKe:

4. Tun NUTAHUS TPOKAPUOT, HMCHOJB3YIOIIMX JHEPrHI0 CBeTa M OpPraHUYecKHe
BellleCTBa, HA3bIBAeTCH:

a) XeMOJIUTOTPOPHBIN

0) xeMmoopraHoTpo(HbII

B) pOTOIUTOTPOHBII

r) poTtoopranoTpoHBIHA

Bonpoch! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMAaM
KosiokBuyM Ne 1 (1 gac)
Tema: «Mopgonocuueckoe paznooodpaszue npokapuomy
1. T'pynmsl npokapuoT Mo MOPQOIOTHH.
2. Mopdonornueckoe paznoobpasre KOKKOBBIX ¢opm. [IpuBecT npumepsi.
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[TanoukoBuaHble OakTepun — HecmopooOpasyromue manouku. [IpuBectn 2-3 mpumepa
HECIIOpOOOpa3yIoUIMX NAJIOYEK — IPU YCTHOM OTBETE€ Ha JOCKE IHCaTh JIATUHCKOE
Ha3BaHME BHUJA; YKa3aTb, CAalpOGUTHBIA UM MATOTEHHBIA BHUJ; €CIU CanpO(UTHBIN, TO
YKa3aTb MECTa 06I/ITaHI/I$I, SHAYCHUC JI1 TPHUPOABI I/I/I/IJII/I YCJIOBCKA, C€CJIIM BUI
MaTOreHHBIN, YKa3aTh, KAKyI0 HH(EKIUIO BBI3bIBACT Y YEIOBEKA.

Crniopoobpasyromue najnodku. Tumsl ciopoodpa3zoBanus. PacnonoxkeHue crop B KIETKE.
[TpuBectu 2-3 mpumepa crnopooOpa3yroIUX MalouyeK — MPH YCTHOM OTBETE Ha JIOCKE
nyMcaTh JATUHCKOE Ha3BaHWE BHUJA; YyKazaTh, KaKOM THUI CHOPOOOpa3OBaHMS;
canpoUTHBIA WM MAaTOT€HHBIM BHUJI; €CIM calpo(UTHBIN, TO yKa3aTb MecTa OOUTaHUs,
S3HAYCHUC I TMPUPOIAbL I/I/I/IJII/I YCJIIOBCKA, C€CJIM BH] HaTOFeHHBIﬁ, YKa3aTb, KaKyro
MH(DEKIHIO BbI3bIBACT.

W3Butsie popmbl. [IpuBecTn mpumepsl BUOPUOHOB, CHUPUILT M CIUPOXET.

Tunsl KryTukoBaHusi y npokapuoT. [IpuBecTu mpumepsl, Al KakuxX poJoB OakTepuit
XapaKTCPCH TOT UJIHU MHOU THII JKT'YTUKOBAHUS.

KostokBuym Ne 2 (1 yac)

Tema: «Cmpykmypa, XumuuecKkuii cOCmag u YyHKyuu KOMnOHEeHmMoe nPOKapuomHoul

knemku. Mopghonozuuecku ougppepenyupogannvie Kiemku npoKapuomy»
Pu6ocoMsl mpokapuor.
BrayTtpunuronnazMarnyeckue BKJIFOYCHUS: XJIOPOCOMBHI, (UKOOUITNCOMBI,
KapOOKCHCOMBI, @3pOCOMBI, MATHETOCOMBI, 3aIIaCHBIC BEILECTBA, OCJIKOBbIE BKIIOUEHUS Y
Bacillus thuringiensis.
BuyTpunuronnazmaruyeckrue MeMOPaHBI.
I'enetnueckuit annapar npokapuot. Hykneounn. [Inmazmuast.
[Turorazmatnyeckas mem6pana (L[IIM) npokapuoT, XUMUYECKUH COCTaB, CTPYKTYpa,
¢yuknun. Ocodennoctu LIIM apxei.
Knerounas crenka npokapuoT. OCOOEHHOCTH CTPOEHUS M XHUMHUYECKOTO COCTaBa
KJIETOYHBIX  CTEHOK TIpPaMIOJOKUTENbHBIX W  TpaMOTPHUIATENbHBIX  OaKTepuil.
OCOo0eHHOCTH KJIETOUHBIX CTEHOK apxeil. @YHKIUHN KJIETOYHON CTEHKU MPOKApHOT.
Karicynbl, causucTeie ciiou 1 uyexJibl. XUMUYECKHIl COCTaB, CTPYKTYpa, (QyHKILIUH.
CrpoeHue KIryTUKOBOTO annapara 6akTepHil.
MUuKpOBOPCUHKHU: OOBIKHOBEHHBbIE NuiM, F-munmmu. XuMmuueckuil cocTaB, CTPOEHHUE,
byHKINN.
OcHOBHbIE THUMNBl JBWKEHUS NPOKApUOT (IJIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATUBAIOLIEE ABUKEHHUE U JIp. ).
Mopddonornuecku auddepeHnpoBaHHbIe KIETKH MPOKapUOT:

1) LMcTBI M aKUHETHI.

2) DHIOCIOPBI TPAMITOJIOKUTEIBHBIX OaKTEpHii, 00pa3oBaHNe, XUMUYCCKHIA COCTaB,

CTPOEHUE, CBOWCTBA.
3) DK30CMOphI U FHIOCTIOPH AKTHHOMHIIETOB.
4) TopmoroHuu 1 6aeonucThl. ['eTeporrcTh 1 OaKTEPOHIBI.

KosnokBuym Ne 3 (2 yaca)
Tema: «Obwaa xapakmepucmuxa memaodonuszma npoxapuom. Cnocoowt
Cyuecmeo6anus npoKapuomy

[TumieBble TOTPEOHOCTH MPOKAPUOT.

Pa3nooOpa3ue cmocoOOB CyIecTBOBaHUS U THIIOB XU3HHU y TpokapuoT. @oTorpodsl u
XeMOTPO]BI, TUTOTPOPBI K OPTraHOTPOPHI.

CoueraHuss OCHOBHBIX BHJOB DJHEPIeTUYECKOT0 M KOHCTPYKTMBHOI'O MeTaboIHM3Ma,
OTIpPECISAIONIME  CIOCOO  CYIIECTBOBAaHHUS  IMPOKAPUOT:  XEMOJIHUTOABTOTPOQHS,
XEMOJIUTOTETEPOTPOdHS, XEMOOPTraHOaBTOTPOus, XEMOOOPTaHoTreTepoTpOdus,
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dboTomuToaBTOTODYUS, (dhoTonurorereporpodus, dboToopranoaBToTpOduHS,
doroopranorereporpodus.

KosnokBuym Ne 4 (4 yaca)

Tema: «Ilymu nonyuenusn snepzuu, 0OCHO8AHHble HA cCyOcmpamuom ghocghopunuposanuuy

1.

ook wndE

O6mas xapaktepuctuka opoxkenuit. OmnpeneneHue NOHATUS «OpoxxeHue». OrnpenenaeHue
noHATUS «cyOcTpatHOe (QochopunnpoBanue». COpaxkuBaemble M HeCOpakUBaeMbIe
coenuHeHUs. [IpomykTel OpokeHWM, BUABI OpokeHui. UYUepThl NPUMHUTHBHOCTH
OpOXKEHUH.

['omodepmenTaTUBHOE MOJIOUHOKHCIIOE Opo’keHue. buoxumus npolecca.
XapakTepucTuKa roMO(pEepMEHTATUBHBIX MOJIOYHOKHCIBIX OAKTEPHid, pacpocTpaHeHHe
U POJIb B IPUPOJIE, UCIIOJIB30BaHUE B MHILEBOIM MPOMBIIIEHHOCTH.
[etepodepmMeHTaTHBHOE  MOJIOUHOKHCIIOe  OpokeHue.  buoxumms — mporecca.
OxucnutenbHblii eHTo30(ochaTHbi MyTh. ['eTepodepMeHTaTUBHBIE MOJIOYHOKHUCIIBIE
OaKTepHH, pacrpoCTpaHEHHE B MPUPOJIC, UCIIOIB30BAHUE B IUILEBOW MPOMBIIIICHHOCTH.
3HaueHUe MOJIOYHOKHCIIBIX OaKTEpUil AJi OpraHu3Ma YyeaoBeKa.

[lpuBeaute  mpuUMEpbl  CIOHTAHHOTO  MOJOYHOKUCIOTO  Opokenusi.  Kaxwe
MUKPOOHOJIIOTHYECKUE TPOIIECCHI MPOUCXOAST MPH KBAIIEHUH KAITyCThI?

CnuproBoe O6poxenue. O06pazoBanue 3TaHosa JpoxokamMu. OTHomeHne apoxxed Kk Oa.
Oddexr Ilactepa. Dddexr KpeOrpu. XapakTepucTuka IpOiOKeH, MPOMBIIIICHHOE
UCTIOJIb30BaHUE.

Macnsanokucnoe Opoxenue. buoxummus mporecca. XapakTepucTtuka OakTepuil poaa
Clostridium. CaxapomuTtudeckue, MpOTCONUTHICCKUE, TYPUHOIUTHYCCKAES KIOCTPHIUH.
PacnipocTpanenue u 3HaueHUE KJIOCTpUIUEB B IpHupoje. [IpakTuyeckoe Hconb30BaHue.

KosiokBuym Ne 5 (2 yaca)

Tema: «Ilymu nonyuenusa ynepeuu, 0OCHO8aHHblE HA homodocdopunuposanuuy
Ornpezenenne MOHATUN «OaKTepUaTbHBIN (POTOCUHTERY, «DoTodhOoChOopHIUPOBAHKE.
OxcureHHble 1 aHOKCUTeHHbIE (POTOTpOodHBIE OaKTEpUH.

[TurmMeHThl aHOKCUTEHHBIX POTOTPOGHBIX OAKTEPHUIL.

@DOTOCHHTETUYECKUH anmnapaT aHOKCUT€HHBIX POTOTPOHBIX GakTepuil.

MexaHu3M aHOKCUTEHHOTO ()OTOCHHTE3A.

XapaKkTepuCTUKAa aHOKCUTE€HHBIX (POTOTPOPHBIX OAKTEpUi, UX PacpOCTPAaHEHHUE U POJIb
B TIpUpPOJIE.

becxnopodunnpHblit OoTOCHHTE3 ranodbakTepuil.

KostokBuym Ne 6 (2 yaca)
Tema: «Ilymu nonyuenusn snepzuu, OCHO6AHHbIE HA OKUCTUMEIbHOM
dochopunuposanuuy
JlaliTe ompeneneHHe TOHATHIM <«IBbIXaHUE», «a’pOOHOE JbIXaHHE», «aHa’poOHOE
npixanuey. Kakue OakTepun Ha3bIBarOT opraHoTpodHeiMu? Kakue GakTepuy Ha3bIBAIOT
mutoTpodubMU? YTO Takoe moiHOe OKkucieHue? YTo Takoe HEMOJHOE OKHUCIIEHHUE
Cxema a’poOHOTro AbIxaHus (Ha ImpUMepe a’poOHBIX XEeMOOPraHOTPO(HBIX OakTepHii,
OKHCJISIOUIUX TIIIOKO3Y).
I'ne y mpokapuot JIoKainu30BaHbl JbIXaTelbHbIE (3JeKTpOHTpaHcnopTHeIe) nenu (OTLL)?
UYro npencTasiseT co0oii apixarenbHas 1nenb? M3 kakux nepeHoCYuKOB COCTOUT?
Kak ¢yaxkunonupyer OTI? UYro Takoe «oxucautenbHoe (HochoprmmpoBaHuey?
Ckonbko AT® oGpasyercs B X0/ie a3pOOHOTO IbIXaHHsI HAa OJHY OKHCICHHYIO MOJEKYITY
[TIOKO3bI Y 9YKapHOTHYECKMX MUKPOOPraHu3MoB U mpokapuot (y E. coli)?
I'pynmbl a3poOGHBIX XeMOOPTaHTPOPHBIX OAKTEPHIA:
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a) Mertanorpopsr u MetunoTpodbel. Kakume cyOcTparbl okucisaior? MeTtaHOTpO(dbI:
MEXaHU3M OKHCIIGHUS METaHa, HCTOYHUKU Yriepona, Mecta oOuTanusa. [IpaxTuueckoe
UCIIOJIb30BaHUE METAHOTPO(OB.

0) Ammonudunupyromue Oakyrepuu. Uto Takoe amMmoHHduKanusa? Kakue akTHBHBIC
amMmmMoHuuIMpyomye Oakrepun 3Haere? 3HaueHHe aMMOHHGUKaTOpoB B mpupone? Kaxum
00pa3oM MPOUCXOIUT Pa3NIOKEeHUE OEITKOB, Kakue (hepMEHTH HEOOXOUMBI JJIst ATOT0?

B) llemmono3opaspymaromue OGakrepun. Kakue a’spoOHbIE EIUTI0I030pa3pyLIatonie
Oaktepun (ULEWTION030MUTHKN) 3Haere? Kakum o00pa3oM oOCyIIecTBISETCS pa3iokKeHHe
LEJUTIONI03bI MUKPOOPTraHu3MaMu (Ha3BaTh ATarbl, epMeHTHI)?

5. Yro Takoe xemocunrte3? Kakoii yueHbli BIIEpBbIE OTKPBLI 3TO sIBJICHHUE?

6. OcoOEHHOCTH bIXaTeNbHbBIX LIETeH XeMOIUTOTPOPHBIX MPOKAPHOT.

7. T'pynmbl XeMOTUTOTPO(PHBIX MPOKAPHOT: HUTPUDUIIUPYIONIUE, THOHOBBIC, BOJIOPOIHBIC
OakTepuu, kelie300aKkTeprn, KapOOKCHI00aKTEPHH.

8. AmnaspoOHoe npixanue. Hutpatnoe, cynbdarHOoe, cepHOE, KapOOHATHOE, (OKEIE3HOEe»
JIbIXaHUE.

KostokBuym Ne 7 (3 yaca)
Tema: «Ilpunyunsl cucmemamuku u uoeHMUGUKAYUU RPOKAPUONL)

1. Yro rtakoe «mramMm»? YrTo Takoe «uuctas KyinbTypa»? UTo Takoe «BapHaHT»?
MopdoBapsl, cepoBapsl, pe3UCTEHCBAPHIL, (aroBapsl, maroBapbl. OnpeaencHue MOHATHS
«Bun Oaktepuii». Uto Takoe «aomen»? Kakod ydeHBId MPEITIOKUI TPEXIOMEHHYIO
CUCTeMY KJIETOYHBIX opranu3moB? Ha kakue nBa jgomeHa JeisTcs mpokapuoTsl? Urto
takoe «puna (humym)»?

2. Howmenknatypa npokapuoT. Kakue ocoOEHHOCTH MPOKApUOT OTPa)KAIOTCS B HA3BaHUU
POJIOB U BHJIOBBIX DIHUTETAX?

3. Ompenenutenu Oaktepuil. [IpuHIMI pacnonokeHuss Martepuaia B 9-M u3gaHUH
onpenenutens bepmku. PykoBoacTtBo bepmku mo cucreMatuueckod OaKTepUOJIOTHH

(2001-2007).

Tema «I pynnvt npoKapuomHvlxX Op2anu3mMoe)

1. Apxen. Oco6eHHOCTHU U OTINYUS apXel OT OaKTepUil.

2. Kparkas xapakrepuctuka ¢unet  Crenarchaeota —  Kpenapxeotsl. Ha3Batb
npejcTaBuTeNel, ykazaTb MecTa OOUTaHMs, TEMIIEPATypHBIN THANa30H.

3. Kparkas xapakrepuctuka ¢unbsl Euryarchaeota — DBpuapxeoThl. XapaKTepHCTHKA

METaHOTeHOB. XapaKkTepucTuka rajodakrepuii (knacc Halobacteriaceae).
4. Jlomen Bacteria. Xapakrepuctuka BakHenmx ¢ui jomeHa Bacteria:

e ®uma Actinomycetota (Actinobacteria).

e @una Bacillota (Firmicutes). Kparkas oOmias XxapakTepucTuka. XapaKTepHUCTHKA
pona Bacillus u Clodtridium.

e ®wua Pseudomonadota (Proteobacteria):

1) Kiacc Alphaproteobacteria — kparkasi oOIas XapaKTEpPHUCTHKA;, OXapaKTepU30BATh
pox Rhizobium; oxapakTtepu3oBath cemeiicTBo Rickettsiaceae Ha mpumepe Rickettsia
prowazeki — Bo30yauTeNs SMUAEMHYECKOTO CHITHOTO THdA.

2) Kiacc Betaproteobactereia — kparkas oOmias XapaKTEpPHUCTHKA; OXapaKTepHU30BaTh
pox Neisseria u Bo30yautens Neisseria gonorrhoeae.

3) Kinacc Gammaproteobacteria — 1. Xapakrepuctuka cemeiictBa Enterobacteriaceae;
XapakTepuCTHKa THITOBOTO poaa Escherchia na mpumepe Escherchia coli, E. coli kak
CaHMTapHO-TIOKa3aTeNbHbI MHKpoopranusMm. 2. CemelictBo Pseudomonadaceae.
Xapakrtepructuka poaa Pseudomonas, xapakrepuctuka Pseudomonas aeruginosa. 3.
[Mopsinok Vibrionales — oxapakrepuzoBats pon Vibrio u Bux Vibrio cholerae.

. ®umna Spirochaetota.

o duna Mycoplasmatota.


https://en.wikipedia.org/wiki/Mycoplasmatota
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KosutokBuym Ne 8 (4 yaca)

Tema: «Hexnemounwie gpopmul opeanuzayuu (npuonsl u 6upycot)»
[Tpuonsl. [Ipnonasie HHDEKITUN.
Bupycsl: onpenenenue, npupoa.
[IpoucxoxaeHne BUPyCOB.
®dopma, CTPYKTypHask OpraHu3alusl U XMMUYECKUN COCTaB BUPYCOB.
@®a3bl pa3BUTHS U PA3MHOKEHUS BUPYCOB.
Tumbl B3auMoOJeHCTBUA BHpyca W KJIeTKH. AOoptuBHas wuHpekuus. IlponykruBHas
uHpeknusa.  JluTuaeckuit THUII B3auMojeicTBuss I[lepcuctenTHas uWHOEKIHUA.
WuTerpaTuBHAsS HHPEKITUS.
baktepuodaru: ymepeHHble U BUPYJICHTHBIC. SIBICHNE TU30TCHUU.
Cucremaruka u kinaccuukaius BupycoB. Knaccupukanus MexayHapoIHOTO KOMUTETa
[0 TAaKCOHOMHUM BUpycoB. OmpeneneHue MNOHATHS «BUI Bupyca». Homenkmarypa
BUpYycoB. Kpurepuu coBpeMeHHOMN KacCU(PHUKAUN BUPYCOB.
Knaccudukanus BupycoB no bantumopy. XapakTepucTika OCHOBHBIX TPYIIIT BUPYCOB IO
bantumopy.

Ol{el-lO‘IHble mamepuaiibl onsa npome.)lcymoquoit ammecmauuu 6 ¢0pme IK3amena.
CDopMa HpOMe)KYTO‘lHOﬁ aTTeCTallu - IK3AMEH. Cucrema OLICHOK: natubamibHag. OC

3TOr0 THIA JOJDKHBI BBISBISITH CTENEHb OCBOEHHSA TEOPETUUYECKMX 3HAHMW Kak 0a3y Juist
GopMHpOBaHHS  KOMIICTEHLUH, YMEHHUS HMX IMPUMEHATh B CHUTYalUsAX, MOJCIUPYIOIINX
npodeCCHOHATIBHYIO AITEIbHOCTD, a Takke chopmupoBanHocTh KomnereHmid OIMK-1 u OIIK-
2, 3asBIeHHbIX B pazjaene |11

oA~

IIpuMepHBIH CIHCOK BONPOCOB K YK3aMEHY
[Ipeamer wu 3amaun  MuxkpoOuosioruu. OObeKThl Mukpoouonoruu. (OCHOBHBIE
HalpaBJIeHUs Pa3BUTHUS COBPEMEHHOH MHMKpOOMONOrMM: 00Ias, MeIUIMHCKas,
CaHUTapHas, BETEpUHApHas, IPOMBIIUJICHHAs, IOYBEHHAs, BOJHAs, KOCMHUYECKas,
reoJIoru4ecKasi, FeHeTUKa MUKPOOPTraHU3MOB, dKOJIOTHSI MUKPOOPTaHU3MOB.
HcTopust BOSHUKHOBEHHUS U Pa3BUTHA MUKPOOHOIOTHH. OTKPHITHE MUKPOOPTaHU3MOB A.
JleBenrykom. Mopgonorudeckuit mepuo]] pa3BUTUS MUKpOOHosoruy. GU3N0I0rHUeCKHit
nepuos pazBuTHs MukpooOuonorun. Hayunas nesrensHocts JI. Ilactepa (u3yueHue
npupozsl OpoxkeHui, HHPEKIMOHHbIX 3a0oieBanuil). MccnenoBanusa P. Koxa B obnactu
MeauIHCcKo MukpoOuonioruu. Bxmang WM. M. Meunukoa, H. ®. TI'amanmeu, C. H.
BuHorpaackoro u Ipyrux y4eHsIX B pa3BUTHE MUKPOOHOJIOTHH.
CoBpeMeHHbIH NeproJ] pa3BUTUSI MUKpoOuoioruu. Mcnoas30BaHne MUKpPOOPTaHU3MOB B
OMOTEXHOJOTMH, OMOTHAPOMETAIUIYpruM, Ouopemenuanuu. MHKpPOOHOIOTHUECKUE
mpenaparsl Uil 3alUThl pacTeHU Ha ocHOBE Bacillus thuringiensis. buoynoOpenus Ha
OCHOBe a30ThuKcUpyomux Oakrepuit. Mukpo6Has yrunuzanus ThO u apyrux oTxon0s.
[Toryuenue 6uOTOMIINBA.
ITpokapuOTHBIE U 3yKapUOTHBIE MUKPOOPTraHU3Mbl, OCHOBHBIE Pa3INUMsL.
Mopdosnorust mpokapuor.
CrpoeHne, XUMHUYECKHH cOCTaB W (DYHKIMH KOMIIOHEHTOB MPOKAPUOTHOM KIIETKH.
[Mutonnazma. Pubocombl. BHyTpHIMTONIa3MaTHUYECKUE BKJIIOYEHHS:  XJIOPOCOMBI,
($uKOOMINCOMBI, KapOOKCHUCOMBI, a’3pOCOMBI, MAarHeTOCOMbBI, 3allacHbIE BEIECTBA,
oenkoBeie BKIroueHus y Bacillus thuringiensis. BayrpunuToriazmarundeckue MeMOpaHsbI
(poTocunTETHUECKHE MEMOPAHBI U JIP.).
I'enetnueckuii  anmapat npokapuor. Hykneowa. Ilnasmuasl.  Murpupyromme
TeHETUYECKUE 3JIEMEHTHI (TPaHCIIO30HbI, |S-31eMeHTHI).
[{uromnazmaruueckass memOpana (LIIIM) mpokapuoT, XUMHUUYECKHI COCTaB, CTPYKTYpa,
¢ynkunu. Ocobennoctu LIITM apxeit. Mexanu3Mbpl MEeMOPaHHOTO TPAHCIIOPTA.
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Knerounas crenka mpokapuoT. XUMHUYECKUN COCTaB M CTPYKTypa KIETOYHON CTEHKH
Oaktepuil. ['pammonoxuTenbHbIE MW TpaMoTpulareibHble Oakrepun. OcCoOEHHOCTH
KJIETOYHBIX CTCHOK apxed. OyHKIMU KIETOYHON CTEHKHU IPOKapHOT.

Kancysmbl, cIM3UCThIE CIIOU U YeXJIbl. XUMHUYECKUI COCTaB, CTPYKTypa, (QyHKIHH.
JKryrukoBerii ammapar Oaktepuii. CTpoeHHWE, XUMHUUYECKHH COCTaB, PACIOJI0KCHHE
KIYTUKOB. MeXaHu3M JBHKEHUS. MMKPOBOPCHHKH: OOBIKHOBEHHBIE MMM, F-muiu.
XUMHUYECKUH cOCTaB, CTPOEHUE, (PYHKIIHH.

OcHOBHBIE THUNBl JBWJKEHUS NPOKApUOT (IUIaBaHUE, «POEHHUE», CKOJIbKEHUE,
HOJTATMBAIOLIEE ABHKEHHE U JIp.). TaKCUCHI Y IPOKapUOT.

Mopdonoruueckn nuddepeHIIpoOBaHHBIC KIETKA MPOKAPUOT. DHJIOCIOPHI, ITUCTHI,
aKUHETBHI, 9K30CHOopbl. ['opMOronnu, 6aeoLuCThl, FeTEPOLUCTBI, OAKTEPOUIBI.
DOHAOCHOPBl  TPAMIIOJIOKUTENBHBIX ~OakTepuii, oOpa3oBaHHE, XUMHUYECKHIl COCTaB,
CTpOEHHE, CBOMCTBA.

Pasmuoxenue npokapuotr. CriocoOsl pazmMHoxeHusl. bunapHoe nenenue. da3bl aMuTo3a.
[ToukoBaHne. MHOXECTBEHHOE JIETICHUE.

Poct xnerok u poct momynsuuu Oaktepuil. IlapameTpbl MUKpOOHOro pocTa: BpeMms
reHepaluu, yAeldbHas CKOpocTb pocTa. PocTt OakTepuil B mepHOAMUYECKOW KYIBTYpe.
KpuBast sxcnioneHnmansHoro pocra. HenpepsiBHoe KynsTHBHpoBaHue. Poct GakTepuii B
xemocrare. YpaBHeHue MOHO; KpHBasi HACBIILEHUS.

OtHomenue npokapuoT k Oy (oGnuratHble a3po0bl, MUKPOAdpOGMIIbI, (aKyIbTaTHBHBIC
aHa’poObI, 00JIMTraTHBIE aHA3POOBI, a3POTOJIEPAHTHBIC AaHA3POOHI).

BnusiHue temmepaTypbl Ha KU3HEAESTENIbHOCTb MHUKpPOOPraHuM3MOB. TemmeparypHbIil
nuanasoH. [lcuxpoduibl, Me30(puiibl, TepMO(UIBI U UX pacIpOCTpPaHEHHE B MPUPOJIE.
MexaHu3Mbl TICUXPO- M TepMopminu. VIcronp30BaHHE BBICOKHX TEMIEpaTyp JUIs
WHAKTUBAallUM MHUKPOOPraHMU3MOB. Mcnonp30BaHME HU3KMX TEMIIEpAaTyp AJs XPaHEHUS
MHUKPOOPTaHU3MOB.

Baussuue pH cpenpl Ha  KM3HENEATENBHOCTh MHMKPOOPTaHU3MOB.  AIMIO(PHIBL,
HelTpowmibl, ankajtoQuibl, UX paclpocTpaHeHue B npupone. Mexanusmsl pH-
rOMEO0CTa3a.

XUMHYECKUN COCTaB MPOKAPUOTHOW KIIEeTKH. [luieBble MOTPEOHOCTH MPOKAPHUOT.
Hcrounuku yrnepoga. ABToTpodbl M rerepoTpodsl. CanpopuTbl M MapasHTHI.
Onurorpodsr u konuorpodsl. HcTounuku aszora, cepsl, (pochopa. Heobxonumoctsb
noHoB MmertamioB. IlorpeGHocTH B (akTopax pocra. AyKCOTpPBI M NPOTOTPO(BHI.
['upoanTHKY, TPyNIbl TUAPOIUTHKOB. ['a30TpodBbl.

Pa3zHoobOpazue crnocoboB CyIecTBOBaHMS U THIIOB JKU3HU y IpokapuoT. Dotorpodus u
xemotpodus. Jlurorpodus u opranorpodus. ABrorpodpus u rereporpodus. CrocoObl
CyliecTBOBaHMA THpokapuoT (8 tumnoB). OOmuratHeld M (aKyJIbTaTUBHBIA  THII
MeTabonu3ma.

[IpyHIMII TPUrOTOBIEHMSI MNUTATENBHBIX Cpel. Tunbel Cpel, WCIONb3yeMble IS
KYJIbTUBHPOBAHUS MUKPOOPTaHU3MOB. Y CJIOBUSI KYJIbTUBUPOBAHUS MUKPOOPTaHNU3MOB.
O6mas xapakrepuctuka Opoxenuid. Onpenenenue NoHATHs «OpoxeHue». bpoxeHnne kak
sHepreTrueckuil mpomecc. OnpeneneHne MOHATHS «CYOCTpaTHOe (ocPOpUITUPOBAHHUEY.
COpaxuBaeMble M HecOpaxkuBaeMble coequHeHHsA. [IpoaykTel OposkeHui, BHBI
OpokeHuid. YepTbl NPUMUTUBHOCTH OPOKEHUH.

['omodepmenTaTuBHOE MOJIOYHOKHCJIOE OpoKeHHe. buoxumus nporecca.
XapakTepucTuka ToMOpEpMEHTaTUBHBIX MOJOYHOKHCIBIX OaKTepuil, pacpOoCTpaHEHUE
Y pOJIb B IPUPOJE, UCIIOIB30BAHNE B IIUILEBOM IPOMBILIUIEHHOCTH.
['etepoepmMeHTaTUBHOE  MOJIOUHOKHCIOE  OpokeHue.  buoxumms — mpouecca.
OxucnurenbHplii eHTo30hocharupiii myTh. ['erepodepMeHTaTUBHBIE MOJOYHOKHUCIIbIC
0aKkTepuM, pacHpOCTpPaHEHHE U pOJIb B MPUPOJE, HCIOIb30BAHUE B IHILIEBOU
IPOMBIIIIIEHHOCTH.
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CnuproBoe O6poxenue. O06pa3oBanue dTaHosa JIpoxokaMu. OTHoIeHue Apoxoke k Oo.
Oddexr Ilacrepa. Dddexkr KpeOrpu. XapakTepucTuka ApOXOKEH, MPOMBIIUICHHOES
ucnoipzoBanue. OOpa3zoBaHue dTaHONA OAKTEPUSIMHU.

MacnsiHokucnoe OposkeHue. buoxumusi mporecca. XapakTepuCTHKa OakTepuil poja
Clostridium. CaxaposuTudeckue, NPOTEOJIUTHICCKUE, TYPUHOIUTHYCCKAE KIOCTPHIUH.
Pacnpoctpanenue u 3HaUeHUE KIOCTPUANEB B Ipupoie. [IpakTruueckoe UCIoib30BaHue.
baktepuanbubiii porocuHTe3. OKCUTeHHbIE U aHOKCUTEHHbIE (POTOTpOodHBIE OaKTepUu.
[TurmMeHTHl aHOKCUTEHHBIX (OTOTPO(HBIX Oakrepuil. DOTOCHHTETUYECKUN ammapar
AQHOKCUTEHHBIX (QoToTpodHbIX OakTepuil. MexaHW3M aHOKCHUTeHHOro (OTOCHUHTE3A.
Onpenenenne moHATHS «poTodochopunnpoBaHrey. XapaKTePUCTHKA AHOKCUTCHHBIX
doroTpodHbIX 6akTepuil, UX pacIpOCTpaHEHUE U POJib B MpHUpojae. becxiopoduiubHbIM
¢doTocuHTE3 TaN0OAKTEPHIA.

AspobHoe nbixanue npokapuoT. CoctaB U QyHKIMOHHPOBAHUE ABIXATEIBHBIX LIETEH y
npokapuoT. OnpenereHne MOHATHS «OKACIHTENbHOE (HOCHOPHINPOBAHHEY.

['pymnmbl a3poOHBIX XeMOOPraHTPO(HBIX OaKTepuii: METaHOTPOPBl U METHUIOTPO(HI,
aMMOHH(DHUIMPYIOIINE U TSIUTI0I030pa3pyIIaloIne OaKTepuu.

XemocuHTe3. (OcoOEHHOCTH JbIXaTENbHBIX IETed XEeMOJIUTOTPO(MHBIX MPOKAPHOT.
['pynmbl XeMOTUTOTPOPHBIX MPOKAPUOT: HUTPU(PHUIMPYIOIINE, THOHOBBIC, BOJAOPOIHbIC
OakTepuu, Kele300aKTeprun, KapOOKCHTI00aKTEPHH.

AmnaspobHoe apixanue. OmpeneneHue TOHATHS «aHa’poOHOe apixaHuey. HutpaTHOe,
cynb(haTHOe, CEpHOE, KApOOHATHOE, KEJIE3HOEY JbIXaHHE.

Cuctemaruka npokapuot. Homenkiarypa u kinaccudukamnus 6akrepuil. Konmenius Buna
y npokapuoT. [IoHATHS «IITaMM», «KITOHY», «KYJIbTypay, «BapuaHT». [ eHocucTeMaTHKa U
¢denocucremaTnka. Apxeu u 6akrepun. OTIMYUSA U YEPTHI CXOCTBA apXel ¢ OaKTepUsIMu
U 3yKapuoTaMu. XeMOTaKCOHOMHUYECKHUE OCOOCHHOCTH apXei.

WNnentudukanust Oakrepuil. Mopdonorndeckne, THHKTOpPHAJIbHBIE, KYJIbTypalbHbIE,
¢u3noI0ro-6MOXUMHUECKUE, ceposioruuyeckue mnpusHaku. Cucrematuka OakTepuil Ha
OCHOBE TeHeTHyeckoro pojcTtBa. 16Sp-PHK-cucrema wuneHTHUKAIMM MTpOKapHOT.
Hcnonb3oBaHWe  XEMOTAKCOHOMHUYECKMX  MPHU3HAKOB IS MIACHTU(UKALUU.
W nenTudukanust HEeKyJIbTHBHPYEMBIX MEKPOOPTaHI3MOB.

Onpenenurenu Oakrepuit. [IpuHIMI pacnpeneneHuss MaTepuana B OIpeeIuTene
Oaktepuit bepmku (1994 r.). dunorenernyueckas cucremMa KiiacCU(PUKAINK TPOKAPUOT B
«PykoBoactee bepmxu o cuctemarudeckoit 6akrepuosnoruu (2001-2007 rr.)».
Cucrematuka apxeil. Jlomen Archaea. @®unym Crenarchaeota (kpeHapXeoTsr).
Mopdomnorus, merabonusm, mecta oburtanus. Ounym Euryarchaeota (3BpmapxeoTsr).
XapakTepuCcTUKa METAaHOTCHOB M JKCTPEMAalbHO TANTOPMIBHBIX apxeil: Mopdoiorus,
MeTaboJaM3M, paclpocTpaHeHue B mpupoze. Vcmonb3oBaHHMe METaHOTEHOB IS
TIOJTy9YCHUST METaHa.

Cucremaruka Oaktepuii. Jlomen Bacteria. ®umym Actinomycetota (Actinobacteria).
Mopddonorust akTHHOOGaKTEpUiA, MeTab0IM3M, paclpoCcTpaHeHue B pupoze. Baxueinine
IpeCTaBUTENN. AKTUHOOAKTEPUH — MPOIYLEHTHl aHTUOMOTUKOB. MexXaHu3M J1eHCTBUA
aHTUOMOTHKOB. [laToreHHbIE aKTUHOOAKTEPHUH.

@unym Chlamydiota. Mopdomnorusi, 1ukn pa3BuTHs, MeTadbonu3M. 3aboJeBaHMUs,
BBI3BIBAEMbBIE XJTAMUIHSIMH.

®unym Chlorobiota. Mopdonorus, merabonau3m, pacipocTpaHeHHE B IIPHPOJIC.

dunym Chloroflexota. Mopdosorust, MeTabosui3M, pacrpocTpaHeHHE B TIPUPOJIE.

@unym Cyanobacteria. Mopgonorusi, mMeradonu3M, pacnpocTpaHEeHHE B MPUPOJIE.
3HaveHHE TMaHOOAKTEPHIA.

@dunym Bacillota (Firmicutes). Xapakrepuctuka kimaccoB Bacilli un  Clostridia:
Mopdonorus, MeTabonu3M, paclpocTpaHeHHe B NpuUpoje, 3HaueHue. Baxueimnme
NPEJCTaBUTENN — CAPO(PUTHBIEC U MTATOTCHHBIE BUIBI.

®unym Nitrospirae. Mopdomorusi, MeTaboim3M, MecTa OOUTaHuUs, POJIb B PUPO/IL.
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O®unym  Pseudomonadota  (Proteobacteria). Kpartkas  xapakrepucTHKa — Kiacca
Alphaproteobacteria. TTopsnok Rhizobiales. Xapakrepuctruka kiryOeHbKOBBIX OakTepuit
p. Rhizobium. Mexanusm asorduxcanuu. XapakTepucTHKa OaKTepHil MOpsIKa
Rickettsiales.

dunym  Pseudomonadota  (Proteobacteria). Kpartkas  xapakrepucTHKa — Kiacca
Betaproteobactereia. [Topsnok Neisseriales: Mmopdonorusi, MeTaboIu3M, TPEICTABUTEIH.
[MTopsmok Nitrosomonadales (autpudukarops! nepBoit (assr).

dunym  Pseudomonadota  (Proteobacteria). Kpartkas  xapakrepucTHka — Kiacca
Gammaproteobacteria. Ilopsimok  Enterobacteriales, cemeiictBo Enterobacteriaceae —
Mop(hoIorHsi, METabOIU3M, PACIIPOCTPAHCHHE, 3HaUeHUE. THUITOBOM poj ceMelcTBa — POy
Escherchia. Xapakrepuctuka Escherchia coli. E. coli kak canuTapHO-IOKa3aTeIbHBIN
MuKpoopranuszM. Komu-tutp, Komu-uHAaekc. IlaToreHHsle MpencTaBUTENH  CEM.
Enterobacteriaceae: p. Shigella, p. Salmonella. CewmeiictBo  Yersiniaceae:
xapakTtepucTuka Yersinia pestis — Bo3Oyautens uymbl. [lopsimok Pseudomonadales,
cemeiictBo  Pseudomonadaceae. Xapakrepuctuka THIoBoro poaa Pseudomonas.
[Mopsinok Vibrionales. Xapakrepuctuka Tunosoro poxa Vibrio.

dunym Spirochaetota. Mopdomorus, metaboau3m, Mecta oduTanus. IlaTroreHHbIe s
YeJI0BEeKa CITUPOXETHI.

dunym Mycoplasmatota. Mopdosorus, MeTabonu3M, pacnpocTpaHCHHUE B MPHUPOIE.
[TaToreHnHbIe A7 YEIOBEKAa MUKOILIA3MBI.

[Tpuonbl. UcTopust n3yueHus: NMpruoHHBIX Oosie3Her. CTpyKTypa NMpUOHOB. Perumukarius
npuoHoB. HacnenctBenHas u wuHpekunonHas (HopMbl NMPHOHOBBIX Oone3Her. [lytu
3apayKeHUsI IPHOHAMH.

Bupycer: omnpenenenue, npupoma. OcoOEHHOCTH BHPYCOB, KakK >KHBBIX OPTaHU3MOB.
[TpoucxoxxaeHne BUpycoB. 3HAUCHUE BUPYCOB.

dopma, pazMepbl, CTPYKTypHAst OpTraHN3alus U XUMHUECKUI COCTaB BUPYCOB.

Turer B3auMoOAEHCTBHS BUpyca M KIETKH. AOOPTHUBHAsI, NPOIYKTUBHAS, MHTETPATUBHAS
UHQEKIH. PerumKkaTuBHBIN UK BUPYCOB (IIPY JIUTUYECKOM B3aUMOJICHCTBUU BUpYyCa C
KJIETKOM).

baktepuodaru. Mopdororus u crpykrypa Oakrepuodaron. Bsaumoneiictue ¢aros
c OakrepusiMu. BupynentHsle n ymepeHHble ¢aru. Jlutndeckuid nuki. JIM3oreHHbIH
iK1, bakrepuanpHbii UMMyHUTET. BbInenenue u BolsBiIeHue Oakrepuodaros. Poib
6axteprogaros B Ouochepe. [lpumenenne 6akreprodaros.

[Mpuntuner  cuctemMatukd W kiaccuukanmum — BUpycoB.  Kimaccuduxanms
MexayHapoIHOTO KOMMTETa MO TAaKCOHOMUHM BHpycoB. Kpurepum kinaccuduxanuu
BUpycoB. TakcoHomusi BupycoB. OmnpeneneHHe TMOHITHS «BHI» Y BHPYCOB.
Homenknarypa BupycoB. Kiaccudukamus BupycoB mno bantumopy. IIpuHImms!
KJIaccu(uKanuy BUPYycoB 1o bantumopy.

Kparkas xapakTeprcTHKa OTJeIbHBIX TPYIIIT BUPYCOB:

() Bupycsl, coxepxamue asynenoudeunyro JHK wu we wumetommme PHK-craguu:
cemeiictBo Herpesviridae  (repnecBupychl, Bupyc OInimteiiHa-bappa); cemeiicTBo
Papovaviridae (mamwmmiomaBupychl); cemericteo Adenoviridae; cemeticteo Poxviridae
(BUpyC HaTypaJbHOW OCIHBI, BUPYCHI OCIIBI HaceKOMbIX); cemeiictBo Baculoviridae —
0COOEHHOCTH 0aKyJIOBHUPYCOB.

(IV) Bupycel, conepxamue oaHonenodyeynyto wmoiekyiay PHK nonoxurensHo#
HOJISIPHOCTH: ceMeiicTBo Picornaviridae (Bupyc moimoMuenuTa, BO30yIuTeIb BUPYCHOTO
rematuta A); cemeiictBo Flaviviridae (Bupyc kiemieBoro sHiedainTa);, CEMEHCTBO
Coronaviridae.

(V) Bupycsl, cogepxaimne ognouenodeynyro monekyiny PHK neratuBHol winm nBoitHON
noaspaoctu: cemeiictBo Orthomyxoviridae (Pox Influenzavirus); cemeiicrso Filoviridae
(Bupycel MapOypr u D601a).




38

58. (VI) Bupycsi, comepxanue omgHorenodeunyro moiekyny PHK u ummeromue B cBoem
KU3HEHHOM 1mkie craauio cunte3a JIHK na marpune PHK: cemeiictBo Retroviridae
(OHKOBHUPYCHI, BUPYC UMMYHOI€(PHUITUTA YETIOBEKA).

59. Bupowupl.

60. Mukpockonudyeckue rpuobl. MUIeNIsIpHbIE U IPOXkeBbie GopMbl rprboB. Mopdonorusi.
Crioco6b1 pasmuokenust. Tun nurtanus. Knaccudukamus. KpaTtkas xapakrepuctuka
OTIIENbHBIX TPYII MHKPOCKONMUYEecKuX rpuboB. PacmpocTpanenue, pojib B MpUpPOJE,
NPaKTUYECKOE UCIIOIB30BAHNUE.

61. YuyacTrie MUKpPOOPTaHU3MOB B KPYTOBOPOTE YIepo/a, a30Ta U CEpPhl.

62. B3auMOOTHOILIIEHUSI MHUKPOOPIaHU3MOB MEXAY COOOH M C JPYrMMH OpraHu3Mamu
(cuMOMO3BI, MyTyalTu3M, KOMMEHCAIM3M, METa0M03, Tapa3uTU3M H JIp.)

63. HakonurenpHbIe KYJIBTYpbl W MPUHIHUI SJICKTUBHOCTH. UWCTBIE KYIBTYPHI, METOIBI
MOJTy4eHUsl, 3HAUCHUE.

64. [lonarust «crepumzanusy, «ie3uH(eKknns». MeTonbl CTepHIIN3aIiK, UCIIOJIb3YeMbIe B
MUKPOOHOJIOTUYECKOM MPAKTUKE.

PaspaboTunk:

%ﬂk 22z nouent O. ©. Barununa
(monmuce)

IIporpamma cocraBnena B coorBercTBuH ¢ TpeboBanusiMu ®I'OC BO no HampaBiieHHIO
06.03.01 «buonorus» npodTo MOAroTOBKH « MHKPOOHOIOTHSY.

IIporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl MUKPOOHOIOTUH
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IIporoxon Ne _ P 3as. Kabempoit / //Wi b. H. Orapkos

Hacmosuyas npoepamma, ne modicem 6vimb 60cnpousgedena HU 6 Kakou gopme 0e3

npeosapumenbHo20 NUCbLMEHHO20 paspeulenus Kageopul-paspadbomyura npopammbl.



