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Mporpamma omcumnnmHel "MpokaproTsl B 6uocdepe”; 06.03.01 Bronorust; ooueHT, K.H. (BoueHT) 3eneHnxuH MM.B.

Mporpammy oMcumnnuHbl paspaboTtan(a)(1) AOUEHT, K.H. (aoueHT) 3eneHnxuH M.B. kadenpa
Mukpobuonorun NOMub otaeneHne coyHoameHTanbHom MmeauumHel , Pavel.Zelenikhin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopmurpoBaHue y obyatowmxcs npeacTaBneHnii 0 MeCTe 1 PO MUKPOOPraHN3MOB B 06pasoBaHm 1
PYHKLIMOHMPOBaHUN COBPEMEHHOI Brocdepsbl, BbipaboTka HAaBbIKOB MPUMEHEHUSI NONYYEHHbIX

CVCTEMHbIX 3HAHWUI B peleHnn NpopeccoHanbHbIX 3aaau.

2. MecTo OUCLMMN/MNHDBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnmnHa BkntodeHa B pasgen " 51.B.[B.5 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTtenbHol Nporpammbl 06.03.01 Bronorus n 0THOCKMTCS K AUCUMNINHAM MO BbIGOPY.
OcBavBaeTcs Ha 3 Kypce, 5 cemecTp.

lNepen n3yyeHmem Kypca CTyOeHT OONXEeH OCBOUTb cnedyowme aucumnnudbl: "Haykm o 3emne”,
"Obwas 6uonorms”, "Mukpobuonorms", "9konormsa n paumoHanbHoe NPUPOLAONOoNb30BaHME".

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNNn:

Pacwmndpposka
npuobpeTaeMon KoMneTeHL MU
CNocobHOCTb NOHMMaTb 6a30Bble NPEACTABNEHNS O
OMK-3 pasHoobpasun 6monormquKy|x 06bekToB, 3Ha4YeHNe
6ropasHoobpasnsa onsg yctonymeocTu buocdepsl,
CNOCOBHOCTbIO NCMONBb30BATL METOLbI HAONOAEHWS, OnMcaHus,
nOeHTMUKaLMK, knaccudmkaumm, KynbTBMPOBaHMS
6ronornyecknx 06 bEKTOB

OnK-8 CMOCOBHOCTbIO 060CHOBATL PO/b 3BOMIOLIMOHHON NAenN B

610NOrN4eCcKoM MMPOBO33PEHUM; BNALEHNEM COBPEMEHHbBIMM
npencTasneHnsamMm 06 OCHOBaxX 3BOMIOLIMOHHON TEOPUU, O
MMKPO- 1 MaKPO3BOMIOLIMY

Lncpp komnetreHLUN

(npodpeccunoHanbHble
KoMneTeHuunn)

(npodpbeccmoHanbHble
KOMreTeHuun)

B pes3ynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- NPYYMHBI MOPAONTIOTNYECKIMX, BMOXMMUYECKUX U CPN3NONOTNYECKNX UBMEHEHWIA MPOUCXOOAWMX C
MUKPOOPraHM3Mamu B pasnnyHbIX 9KOMOrMYECKUX HUALWAX;

- 0COBEHHOCTM reOXMMNYECKO AESTENBHOCTA MUKPOOPTaHN3MOB;

2. IONXEeH yMeTb:
- OPMEHTMPOBATLCA B Maccree NHgpopmMaunmn no CyT OUCLUMINHDI;

3. 0OMXeH BnageTb:

- 3HAHNSIMM 0 MMKPOBMONOrMYecKkmx NpoLeccax NPONCXoaswWmX B aTMmocdpepe, negocdepe n
rngpocdepe;

- 3HAHNSIMK O PONN MUKPOOPTraHN3MOB B KPYroBopoTe BMOreHHbIX 9NEMEHTOB 1 SHEPTUK;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- NPUMEHATb NOoNy4eHHble B XO00€ OCBOEHUA ANCUNMIINHDI 3HAHNA B I'IpOCpGCCI/IOHEU'IbHOVI
OEeATEeNbHOCTN ONA peweHNAa HayydHbIX N NMPakKTU4eCkKnx 3anas.
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Mporpamma omcumnnmHel "MpokaproTsl B 6uocdepe”; 06.03.01 Bronorust; ooueHT, K.H. (BoueHT) 3eneHnxuH MM.B.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpy[0EMKOCTb AUCLMINIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCLUMMNINHBI 3a4€T C OLEHKOM B 5 cemecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Pasnen
Hepens MX TPYA0EMKOCTb Tekywiyme copmbl
N 'DMKIIL:)I:J,I-;;LI;HH/ CemecTpcemectpa (B yacax) KOHTpOns
Nekunn MpakTnyeckuelllabopatopHbie
u 3aHATUSA paboTbi

Tema 1. MecTO
npoKapuoT B
COBpPEMEHHON
brocgepe.
MpokapunoTbl atMo-,
rmapo- n negocqgoepsl, acce
1'ocoﬁeHHocm nx 5 1-9 18 0 0
JOYHKLIMOHaNbHOM
aKTUBHOCTW. BNNUSHNE
Ha nNpokapuoT
PU3UKO-XUMNYECKUX
pakTopoB cpenbl
Tema 2.
B3anmoneincTteue
NPoKapuoT 1 Apyrnx
XVMBbIX OpraHn3moB.
Twnbl B3anMooencTeuii
mMexay
MUKPOOPraHM3mMamm n
OPYrMMU XnBbIMA
2.lcuctemamun. KoHuenums 5 10-18 18 0 0
OUOTNYECKOro
coobuecTsa.
OcobeHHocTM 0bMeHa
nHdbopmauven mexay
MUKPOOPraHn3mMamu.
CuHTpodoma n ee
0COOEHHOCTN Y
MUKPOOPraHM3MOB.

Scce
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Mporpamma omcumnnmHel "MpokaproTsl B 6uocdepe”; 06.03.01 Bronorust; ooueHT, K.H. (BoueHT) 3eneHnxuH MM.B.

Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 3. mobanbHble
6roreoxnMmnyeckune
UMKNb,
OCylLeCTBNSiEMble
npokapuoTamu.
Buoreoxummnyecknin
COMPSAXEHHbIA LUK
yrnepoga, kucnopoga u [MpeseHTaums
3. Bogopoaa. Liykn 5 26 0 6 0
npespaLlleHnit asora.
MNpespaleHve
coefvHeHUn dpocgoopa
n kanns. Lykn
npespaleHns cepbl.
[MpokapunoTbl Kak
reonornyeckas cuna.

Tema 4. Skonornyeckune
MUKPOBUOTEXHONOT N,
Buopnectpykums
4.lopraHnyeckmx 0TXo40B. 5 8-10 0 4 0
Buopemennauus
aHTPOMNOreHHO-3arpPsA3HEHHbIX
naHpwagTos.

5 Tema 5. 5
‘(BuoreotexHonormns
Tema 6. Skonornyeckune
6./cTparerumn 5 16-18 0 4 0
MUKPOOPraHM3MoB

lMpeseHTauns

1214 0 4 0 NpeseHTauus

[MpeseHTaumns

3a4yeT C

Tema . Ntoroeas 5 0 0 0 OLLEHKOM

" |doopma KOHTpoOnsA

WNtoro 36 18 0

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. MecTo npokapuoT B coBpeMeHHOn buocdepe. MpokapuoTbl aTMO-, rMAPO- U
nepocdepbl, 0CO6€HHOCTU UX (PYHKLIMOHANIbHON aKTUBHOCTU. BIUSIHWE Ha NpoKapuoT
pusnko-xummnyeckux cpakTopoB cpenbl

neKkumnoHHoe 3aHsitTne (18 yaca(os)):
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Mporpamma omcumnnmHel "MpokaproTsl B 6uocdepe”; 06.03.01 Bronorust; ooueHT, K.H. (BoueHT) 3eneHnxuH MM.B.

BnusaHune BHeWHNX 0akTOPOB HA XN3HEOEATENbHOCTb MUKPOOPraHU3MOB. 3EMHOE TAroTEHME,
MarHuTHble nong, N3nydyeHne, ConHevyHas akTUBHOCTb, [ mapoctatmyeckoe naBneHune.
Temnepatypa. NcuxpodpunbHble N NCUXPOTPOMHbIE BakTepuu. Mpupoaa TepMOyCTONYNBOCTH
6akTepuit. KoHueHTpauus moHoB Bogopoaa. KncnotHocTb cpen 0butaHns MUKpPOOpraHM3MoB.
MexaHn3m pH - romeocTasa cpenbl. Perynaums pH cpenbl. Hentpodomnbl, aumaodounsi,
ankanudpunbl. OCMOTMYECKNE CBONCTBA PacTBOPOB. ["anodunbl, MOpCKMEe, NPECHOBOAHBIE (DOPMbI.
BapoTonepaHTHble, bapodunbHble, 06nmMraTHo - 6apodonbHbIE MUKPOOPraHn3Mbl. A3pobbl.
AHaspobbl. PakynbTaTMBHbIE aHA3PO6bLI. XapakTepUCTUKM 1 cTpaTndmkaums atMocaepsb.
ATMocdpepa kak cpena ans obutaHus n pacnpeneneHms MMKpoopraHn3MoB.
dunsnonoro-broxmmmyeckme 0cobeHHOCTN MUKPOOPraHn3MoB aTMocdepbl. Bogoem kak
akocuctema. Knaccudpukaumus sogoemos. Ctpatudpukaumns BogoeMoB. BHyTpeHHMe BOLOEMbI
MUKPOOPraHM3MoB kak cpeaa obutanus. NnaHkToH, 6eHTOC, ranTobeHToC, NepPUUTOH.
PacnpeneneHve kncnopona B o3epax, pekax. CoctaB 1 akTUBHOCTb MUKPOOHbIX CO0BLWeCTB
BHYTPEHHUX BOJOEMOB. YNCNEHHOCTb MUKPOOPraHM3MOB B BOJOEMAX: ONIUrOTPOPHbIE,
ME30TPOOHbIE, 3BTPOBHbIE, ANCTPOMHbIE BOAOEMBI. LINKnbl BMOreHHbIX 9N1EMEHTOB B BOAOEMAX.
Mopckas cpena obutaHusi. Xapaktepuctvka un ctpatudmkaums okeaHa. Coctas 1 akTUBHOCTb
MOPCKMX MUKPOOBHbIX coobLwecTs. MmapoTepManbHble NCTOYHMKK. JINTOTPOGOHbIE BakTepmm, nx
3Ha4eHune ons NpoayKTUBHOCTU rMapoTepManbHbIX 30H. MoyBa kak cpena obuTtaHus
MUKpOOpraHnamoB. BogHas gpasa noysbl. Kcepo-, Me3o-, rurpocpunbl. CTeneHb COXpaHHOCTU
MMUKPOOPraHU3MOB MNP BbICbIXaHUM MOYB. 3Ha4YeHne BenmyHbl pH NoYBEHHOrO pacTeopa ans
pPas3BUTUS MUKPOOPraHN3MOoB, perynnposaHne BennymHbl pH MykpoopraHuamamu.
OKMCATENBHO-BOCCTAHOBUTENbHbBIA NOTEHLUMAN, MUKPO30HaNbHOCTb. ["a3oBas pa3a noysbl.
MukpoopraHuambl U NOYBEHHbI BO3ayx. CocTaB NoYBEHHOro Bo3ayxa. AspobHble, aHaspobHbIe,
MUKPO@3apodouiibHbIE rPymbl MUKPOOPraHW3MOB MoYBbl. TBepaas asa noysbl. KoHUeHTpauns
nuTaTenbHbIX BEWECTB Ha TBepaol dase. KoHuenums no4yBeHHoro MmkpobHoro ovara. Cykueccus
MUKPOBOHBIX CO0BWECTB NoYBbl. PYHKLUMOHANBbHASA PONb MUKPOOPTraHN3MOB B MOYBE.

Tema 2. Bsaumogencrsme npokapmoT U APYrux X1BbIX opraHu3mos. Tunbl B3aMMoaeACTBUN
MeXay MUKpoopraHu3MamMm U opyrumm XusbiMm cuctemamu. KoHuenuums 6MoTM4eckoro
coobuwectBa. Ocob6eHHOCTM 06MeHa MHdbopMaLmen Mexay MuKpoopraHuaMamu. CuHTpocpus
M ee 0CO6EHHOCTU Y MUKPOOPraHU3MOB.

neKkumnoHHoe 3aHsiTne (18 yaca(os)):

BrnoTtnyeckune cBA3M € y4acTmemM MUKPOOPraHMaMoB. Tunbl B3aMOOENCTBUIA MEXAY
MUKPOOPraHn3Mamu 1 pyruMm XxmebiMu cuctemamn. KoHuenuus 6notmnyeckoro coobuecTtsa
MoHATME 0 KOHCOpUMYMax Kak goyHKLIMOHANbHbIX eanHuLax buoreoueHosa. Buoosoe pasHoobpasve
1 romeocTas cucTembl. Tpodpryeckme n metabonmyeckue cBs3un. NonoxuTenbHbie 1 OTpULATENbHbIE
B3anmogeicTens. Metabnos, cumbros (NpoTokoonepauuns, KOMMEHCaNN3M, MyTyanmam,
napasuTnam), KOHKYPEHUMNSA. AHTArOHNCTUYECKNE OTHOLWEHMWS XMNBOTHBIX 1 MUKPOOPraHN3MOB.
OcobeHHoCTV 06MeHa MHApopMaLMel Mexay MMKPOOpraHnamamm, cuctema "quorum sensing” n ee
PONb B XMN3HW NpokapuoT. CUHTPOGUS N ee 0COBEHHOCTU Y MUKPOOPTraHN3MOB. DKOTUMNYECKINIA
nonumopcpnam. CnmMbro3sbl NPoKapmoT 1 npocTenwnx. Ponb B3aMmoneincTems B
XU3HEeneATeNbHOCTU CUMOMOHTOB. OCOBEHHOCTM CMMBNOTUYECKMX CBA3EN NPOCTENWMNX C
apxesiMu-metaHoreHamm. CUMbroTnyeckme CBS3M MUKPOOPraHW3MOB U MHOTOKNETOYHBIX XNBOTHbIX.
CunMbU1O3bl MUKPOOPraHN3MOB N HACEKOMbIX (MypaBbU-NTUCTOPE3bI, TEPMUTDI, TNIW, TapakaHbl, oMbl
WWTHUKWK), NX 0COBEHHOCTN. B3anMooTHOWEHMS BONbbaxuii U Nx OpraHn3MoB-X035EB.
CumbuoTnyeckme CBA3M MUKPOOPraHn3MoB 1 MaekonuTaowmux. MnkpobHble cooblwecTsa xenynka
XBAYHbIX XNBOTHbIX. MUKPOOPraHn3Mbl-CUMOUOHTBI TPbI3YHOB, NTUL. BakTepun-cMMOnoHTLI
yenoseka. CnMbro3bl bakTepuii 1 MOPCKNX XMBOTHbIX. CBETAWMECS BaKkTEPUM N NX
MaKpOCMMOUOHTbI. Ponb npokaproT B rnybokoBOAHbIX cMMOuo3ax. Baanmocea3b napasntuama u
MyTyanuama Ha npumepe cmumbrnosos HakTepuin ponos Xenorhabdus, Photorhabdus ¢ HemaTonamm
Steinernema, Heterorhabditis, xo3a/icTBEHHOE 3Ha4YeHMe Takoro B3anMoAEeNCTBUS.
Mukpo6HO-pacTUTEnbHbIE B3aMMOLENCTBIUSA, UX ponb B Buocdepe. Knaccudpmkaums
MUKPOBHOPACTUTENbHBIX B3ANUMOLENCTBUIA. Y POBHY MUKPOOHO-PaCTUTENbHbIX B3ANMOLENCTBUIA.
Ponb MMKpOOpraHMamoB B XN3HU PACTEHWUIA U POSib PACTEHWIA B XU3HN MUKPOOPTraHN3MOB.
Mwukpo6Hble coobliecTtBa pu3ocapepbl, puaonnaHbl. MnkpobHblie cooblwecTsa cemeHm, omnnocdepsl
n ounnonnaHbl. Baanmopnericteme azotgoukcupyrowmx baktepuii n3 pona Rhizobium ¢ 6060BbIMK
pacteHmamn. CuMbro3 akTMHOMULIETOB 1 pacTeHuit. [[pmbo-pacTutensHolin cumbrnos. Mukopuaa.
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Mporpamma omcumnnmHel "MpokaproTsl B 6uocdepe”; 06.03.01 Bronorust; ooueHT, K.H. (BoueHT) 3eneHnxuH MM.B.

Tema 3. Fno6anbHble 6MOreoxXMMmMyYeckme LUKJbl, OCYLLLEeCTB/ISIEMbIe NPOKapUoTaMMm.
BuoreoxmMmmnyeckmn conpsXxeHHbIN LUK yrnepoaa, Kucnopoaga v sogopoaa. Llukn
npespalleHun asora. lNpeBpalLeHue coeauHeHnn cpoccpopa n kanusa. Limkn npespatu.eHusi
cepbl. [lpokapuoTbl Kak reonormyeckas cuna.

npakTtnyeckoe 3aHsitne (6 4aca(os)):

MepeHoc yrnepona Yepes nuuesble uenu. OCHOBHbIE aTanbl LUKINYECKMX Npe-BpalleHnii yrnepoaa;
POTOCUHTES M MUHEPANMU3aLMs OpraHNYeCcKUX BewecTs MUKpoopraHnamamu. Obwas cxema
npespaLleHns NoNMMeEpPOB PaCTUTENbHOIO NMPOUCXOXAeHWS B noyse. [1peBpalleHne
0OHOYrNepoaHbIX coeanHeHunin: domkcaums CO2 B bakTepnanbHOM POTOCKMHTE3e, CBS3biBaHMe CO2
3a CYET SHEepPrumn OKNUCEHNS HeOpPraHMYeckmx BeEWeCTB (aHoprokcuaauuns), retepotTpodoHas
doukcaums CO2; obpasoBaHMe MeTaHa U3 OAHOYrNEPOLHbIX COeANHEHWIA, OKUCNEHNE MeTaHa U
OKucw yrnepopna - MetTaHobakTepum u kapbokcmnoobaktepun. MpakTnyeckoe MCNonb3oBaHne
MUKPOBHO accUMUNSILMN MeTaHoNa 1 ero NPoM3BOAHbIX. MeTaHoreHe3 1 MeTaHoTPodMSI.
AueToreHes. AapobHoe 1 aHaspobHOe npeBpaLieHe BOLOPaACTBOPUMbBIX OPraHN4YeCKUX BELWeCTB B
noyse. KoHeYHble MpoayKTbl AblXaHWs, HEMONHOro OKMCNeHUst n BpoxeHns. MukpobHoe
pasfnoXeHne reM1Lenonos kpaxmana, nekTnHa B npupone. AspobHblii 1 aHaspobHbI pacnag,
KneTtyatku; Bo36yanTenu npoLeccos. Vicnonb3oBaHne MUKPOOPraHM3MOB, paspyLakoLmx
uenntonosy, ans buocnHTesa benka un ons NoNy4YeHus riokoabl. JINFHWUH 1 ero pasnoxexHue
MUKpPOOpraHn3Mamun. 3Ha4eHne npouecca pasnoxXeHus NMrdnHa ans rymycoobpasosanusi. Posnb
MUKPOOPraHM3MoB B 06pa3oBaHnmM 1 pas3pyLleHnn ryMycoBbix BelwecTs. MUKpobHbIin CUHTES
MenaHuHoB rymycoobpasoBaHue. ObpasoBaHue Kopbl BbIBETPUBAHUS. JINTOMNIbHLIE MUKPOBHbIE
coobuiecTtaB. Ponb MMKpOOpPraHM3mMoB B 06pa3oBaHnv 1 paspylieHnn MuHepanos. Linkn
npespaleHns kucnopona v sogopoaa. Ponb MMKpOOpPraHn3MoB B MpeBpaLleHnn kucnopona v
Booopoaa. ConpsiXeHHOCTb KPyroBOpOTOB Kucnopoda v sogopona. Obwas cxema umkna asorta.
MuHepanusaums (aMMoHUgUKaLMSl) a30TCO-AepXallnx opraHn4ecknx sewecTs. AspobHoe u
aHaspobHoe npespalleHne 6enKoB, HyKNENHOBbLIX KUCNOT, MOYEBUHbI, XuTnHA. Cyabba
obpaasytowerocs ammnaka, ObpasoBaHne PUTOTOKCUHECKMX BELLECTB NPU Pa3NoXeHUM
pacTuTenbHbIX OCTatkoB. HuTprdukaums, nepsas n stopas goasbl HUTpudomkauuu. 'etepotpodpHas
HUTpUdukaums. OueHka NpoueccoB HUTpUdUuKaummn. NHrmbutopbl HATpUGUKaLIMK.
HuTpudpmumpytowas akTme-HOCTb PasHbIX NMOYB. VIMMOBMAM3auns MMHepPanbHOro a3oTa B No4yBe,
peMrHepanm3aums UMMobUIM3oBaHHOro asoTa. JeHnTprudoukaums npsimas n KOCBEHHas,
crneundgounyeckas 1 Hecrneuundpmyeckas. XapakTepucTmka MUKPOOPraHn3MoB, CNOCOBHbIX K
HUTPaTHOMY AblXaHU0. 3Ha4YeHNe NPOLLECCOB AeHUTpudrkaumm B 06eaHEHNN NOYBbI a30TOM.
Perynsums neHutpudprkaumnm arpotexHmuyeckumm npnemamm. Asotgprkcaums. Obwas oueHka
npouecca. Cumbunotuyeckne asoTomKCHpyoLme MMKpPoopraHnambl. HecumbuoTtunyeckme
(cBOBOAHOXMBYLLME) a3PObHbIE 1 aHaspPObHble asoTodmkcaTopbl. Prkcaums azota B pusocaepe u
domnnocgoepe. CBs3b azoTdmkcaumm ¢ goTocnHTe30M. [NpespalleHne pocdopa n kanms. Ponb
MUKPOOPraHM3MOB B MUHEpanun3aumnm goocgopopraHmyeckux coeanHennii. Mobunmnsauus
TPYOHOPACTBOPUMbIX hOCCPATOB KanbLMS KUCNIOTOOOPA3YOWNMN aBTOTPOGHBIMU 1
reTepoTPoHbLIMU MUKpoopraHnamam. Mukpoburonornyeckoe 3akpenneHune gpocdopa. Ponb
MVKPOOPraHU3MOB 1 NUWAAHNKOB B N3BNEYEHUN Kanns N3 nepBrYHbIX U BTOPUYHBIX MUHEpParoB.
XenaTtnsauus kak ocobblii goakTop BoiBeTpBaHUs. Obwas cxema uukna cepbl. ObpasoBaHue
cepoBofopoa cynbdat BocCTaHaBMBaoWMMN 6akTepmsaMm 1 ero cynbba B pasHbiX NOYBax.
Teopus 6uoreHHoro conoHakonneHust. OkucneHne cepbl OTOCMHTEINPYIOWMMM 1 6ECLBETHBIMU
cepHbIMU 6akTepusaMun. TMOHOBbIE BakTEPUN 1 UX POSIb B CEPHOKMCIOTHOM BbIBETPUBAHWMN,

Tema 4. 3konoruyeckne MmKkpobuorexHonorun. buopecTpykums opraHu4ecKmx oTxon0B.
BuopemMeaunaums aHTPONOreHHo-3arpsA3HeHHbIX NaHaLWwadToB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

OCHOBHbIe NPUHUMMbI BUOAECTPYKLMNM OPraHUYECKNX OTXOA0B. XapakTepmucTmka 0TX0A0B.
AspobHas n aHaspobHas brmoaecTpykumMs: NpenMylecTsa u Hegoctatku. MprMHUMNBI MHOrO3TanHoM
O4YUCTKM CTOYHbIX BOA. Bruooectpykums TBepabix OpraHM4YecKmnx 0TX040B. Tekylee COCTOSHME
oTpacnu. buopemeanaums aHTPONOreHHO-3arpsA3HEHHbIX NaHAWadToB. Buabl 3arpa3HeHunn n
3arpssHUTEnM (NoyB, Bo4, atMocapepbl). MoHsATHe o buopemeanaumnn. MprHumnel Gruopemeanaumm.
OcHoBHbIe cnocobbl 1 NpYeMbl BropeMeanaLnn Pa3NNYHbIX aHTPOMOrEHHbIX 3arpA3HEHN (NOYB,
BoA, atMocdepbl). CoBpeMeHHOe NonoxeHne B obnactn buopemennaumu.

Tema 5. BuoreotexHonorus
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npaktudeckoe 3aHsitne (4 yaca(os)):

AKTyaﬂbHOCTb I'Ip06ﬂeMbI. OCHOBHble NMOHATUS BUOreoTEXHONOr K MeTannos, NCTOpPUA pPa3BnNTnA
HarnpaBieHUA. Pn3NKO-XMMMYECKNE OCHOBbI BbILLENAYNBAHNSA METANNOB 13 pyd4d. BolwenaymsaHue
MeTannos U3 CynbPuUaHbIX pya. MI/IKpOOpI'aHI/ISMbI - y4aCTHUKKM npoueccos. Bnnsanwne
(PU3NKO-XMMNYECKMX (PaAKTOPOB Ha NPOTEKaHWEe NPOLECCOoB BbilenadynsaHus. CyLI.I,eCTByPOLLI,I/Ie
MI/IKpOéI/IOJ'IOFI/I‘-IeCKI/Ie TexXHonornn nepepa60TK|/| pyd 1 KOHUEHTPATOB. MVIKpOOpI'aHI/I3MbI Kak
6|/IOC0p6eHTbI MeTannoB. OKONOrnM4eckne acnektbl 6MOreoTexHoNorMM MeTannos.

Tema 6. dkonornyeckue crparermm MUKpoopraHuamoB
npaktnyeckoe 3aHsitne (4 4aca(os)):

CucTeMbl knaccudurkaumm akonormyeckux ctparermii. Cuctema lNuaxku, cnuctema Yutrekepa,
cuctema PameHckoro-I paima, "CuHtetnyeckas" cuctema. OCHOBHblE NPU3HaKW rpynn opraHn3mosB
B KaxAom ux cuctem. NpuMeHnMocTb pa3paboTaHHbIX NS BbICWMX OPraHM3MOB MOHSATUIA B paMKax
TEOPUN 3KONOTNYECKUX CTpaTernii K MUKPOOHbIM cooblecTBam.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Buabi
Hepens | camocTositenoHon [TpyA0eMKOCTb
ceMecTpa paboTbl (B yacax)

CTyOEHTOB

DopMbl KOHTPONS
CaMoCTOATEeNbHOMN
paboTbl

N Paspen

IuvcumnnuHbl CemecTp

Tema 1. MecTo
npoKapuoT B
COBpEMEHHON
brnocdepe.
[MpokapunoTbl aTMo-,
1 |[rwapo- nepocdepsl, 5 1.9 |noAroToska k
‘locobeHHOoCTU KX acce
PYHKLIMOHANbHOM
aKTUBHOCTW. BINSHNE
Ha NpokapuoT
PU3NKO-XUMNYECKNX
pakTopoB cpenbl
Tema 2.
B3anmopernctemne
NpoKapuoT 1 Apyrux
XWMBbIX OPraHn3moB.
Twunbl B3anMooencTenii
Mexay
MUKPOOpraHn3Mamm u
LPYrMn XNBbIMM
2.lcuctemamn. KoHuenuns 5 10-18
61oTM4Yeckoro
coobuiecTsa.
OcobeHHOoCTN 0bMeHa
NHdbopMauunen mexay
MUKPOOPraHn3Mamu.
CuHTpOoOUa n ee
0COBEHHOCTN Y
MUKPOOPraHN3MOB.

18 acce

noaroToBka K

5cCe 18 acce

KETPOHHBH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 3. nobanbHbie
6roreoxmMmyeckmne
LMKNbI,
OCYylLeCcTBNSeMble
npokapuoTamu.
Buoreoxmmnyeckui
COMNPSAXEHHbIN LINKN
3 [YTepoAa, K1cnopona u 5 noaroToska K 8
‘|Bopoopoaa. Lnkn npeseHTauuun
npespaLlieHnin asora.
MpeBpalweHre
coeauHeHnn goocdpopa
n kanus. Uukn
npespalleHns cepbl.
[MpokapunoTbl Kak
reofiornyeckas cuna.

Tema 4. Okonornyeckue
MUKPOBNOTEXHOMOT M.
Buonectpykums
4.lopraHnyeckmx 0TXoO0B. 5 8-10
Buopemeanaumns
AaHTPOMOreHHO-3arpsa3HEHHbIX
naHawadgTos.
5. 'IE'eMa 5. 5 1014 |[MOAroTOBKa K 4
noreoTexHonoruns npeseHTauunm

Tema 6. Skonornyeckune
6./cTparerun 5 16-18
MNKpOOpraHn3MoB

NTtoro 54

npeseHTaums

noaroToBka K

4 n HTauus
npeseHTaLmMm peseHTal

npeseHTaumns

noaroToBka K 2

n HT N4
npeseHTaLmum peseHTal

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

I'IpeunonaraeTCH ncnonb3oBaHne TpagnUMOHHbIX 06pasoBaTeanb|x TEXHONOrumM - NeKUuin, a takxe
CeMMnHapoB C NCNob30BaHNEM MyanI/IMe,D,I/IVIHbIX nporpamMmm npum noarotoeke CtygeHTaMmmn noknanos
no TeMam ans CaMoCTOATENbHOIO M3y4eHUSA N BbICTYNNEHNE Ha CEMUHAPCKUX 3aHATUAX C BUOEO- U
ayamomarepunanamm

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi UCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNlbHOM paboThbl CTYAEHTOB

Tema 1. MecTo npokapuoT B coBpeMeHHoMn 6uocdepe. NMpokapuoTbl atmo-, FrMAPO- U
nepocdepbl, 0CO6EHHOCTU UX PYHKLLMOHANIbHON aKTUBHOCTU. BAUSIHUE Ha NPOKapuoT
pusnko-xummnyeckux cpakTopoB cpenbl

3CcCe , NPpMEepPHbIE TEMbI:

1. npaKTI/I‘-IeCKOG 3Ha4YeHne aKCTpeMoubHbIX MUKPOOPraHN3MOB. 2. MHoroo6pa3me nytemn
Bblpa6OTKI/I YCTOMYMBOCTU K NUSMEHEHWUIO PU3NKO-XMMNYECKMX NapaMeTpoB cpebl.

Tema 2. Bsaumoaencresme npokapmoT U ApYyrux XusbiX opraHM3mMoB. Tunbl B3aMMoO0encTBum
MeXay MUKpoopraHu3mamMm U opyrumm XusbiMm cuctemamn. KoHuenums 6MoTMyeckoro
coobuwectBa. Ocob6eHHOCTM 06MeHa MHdpopMaLmen Mexay MuKpoopraHuamammu. CuHTpocpms u
ee 0CO6EeHHOCTU Y MUKPOOpPraHU3MOB.

KETPOHHBH
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acce , NPUMEPHbIE TEMbI:
1. MapasnT npuHocKT nonbay. 2. Teno Yenoeeka - COO6WECTBO MAKPOOPraHN3MOB.

Tema 3. Fno6anbHble 6MOreoXMMMyYeckme LUKJbl, OCYLLLECTBSIEMbIe NPOKapUoTaMMm.
Buoreoxumunyeckum conpsixxeHHbIN LUK yrnepoaa, Kucnopona v sogopoaa. Linkn
npespalleHun asora. lNpespalLeHue coeauHeHnn cpoccpopa n kanua. Limkn npespatu,eHusi
cepbl. [lpokapuoTbl Kak reonormyeckas cuna.

npeseHTauus , NpMMepHble BOMPOCHI:
CTyOeHTbl roTOBAT Npe3eHTaumm onsa noknaga no n3bpaHHoMy pasgeny TeMbl.

Tema 4. Skonornyeckme MMKpobmnoTexHonormn. buopecTpykumus opraHM4eCcKmMx oTXonoB.
BuopemMeounauus aHTponoreHHo-3arpsi3HeHHbIX NaHaLWadToB.

npeseHTauuns , NpMMepHbIe BOMPOCHI:

CTyOeHTbl rOTOBAT Npe3eHTaumm ons noknana no n3bpaHHoMy pasneny TeMbl.

Tema 5. BuoreotexHonorus

npeseHTauus , NpMMepHble BONPOCHI:

CTyneHTbl rOTOBAT Npe3eHTaummn 4nsa noknaga no n3bpaHHoMy pasgeny TeMbl.

Tema 6. dkonornyeckue crparermm MMKpoopraHu3mos

npeseHTauus , NnpMMepHble BOMPOCHI:

CTyOeHTbl rOTOBAT Npe3eHTaumMm 4ns noknana no n3bpaHHoMy pasgeny TeMbl.

Tema . UToroeasi popma KOHTpons

MpvMepHble BONPOCHI K :

1. CucTtembl knaccudpmnkaumm akonormyecknx ctparermin. Cuctema NuaHku, cuctema Yutrekepa,
cuctema PameHckoro-I'parima, "CuHtetudeckas" cm-ctema. OCHOBHbIE MPU3HaKK rpynn OpraHM3MoB
B Kaxdom ux cuctem. Pasnnyns nonynsauuin opraHn3moB € pasHbIMU 39KONOro-LEeHOTUYECKNMI
ctpartermamu. MNpumeHNMocTb pa3paboTaHHbIX AJ15 BbICIUMX OPraHn3MOB MOHATMIA B paMKax TEOpUM
9KOMOrM4ecKmx cTpaTermin K MUKpobHbIM coobLiecTBam.

2. MukpoopraHuambl B briocgepe 3emnn. @opmmnpoBaHmne COBpeMEHHOR buocdepsl
MUKpOOopraHnamamu. Ponb 1 MECTO MUKPOOPraHM3MOB B HAKOMIEHUW NONE3HbIX NCKONaeMbIx. 3.
OTHOLWeHNEe MUKPOOPraHn3MOoB K Temnepatype. TepMohubl, TEPMOTONEPAHTHbIE MUKPOOPraHN3MbI.
OcobeHHOCTN (hM3nonormm TepMmodomnbHbIx 6akTepuii. Mprpoaa yCcTonuMBOCTA TEPMOIUIBHBIX
b6akTepuii K BHEWHUM TeMnepaTypHbiM doakTopam. OcobeHHOCTU MUKPOOHbIX COOBLECTB HA3EMHbIX
rMopoTEPM.

4. OTHOWEHNE MNKPOOPraHn3MoB K Temnepartype. Mesodunbl, ncnxpodunbl, NCUXPOTPOMHLI.
Mpupona ycTonymBocTn BakTepuin K BHEWHUM TeMnepaTtypHbIM doakTopaM. OcobeHHOCTH
hun3nonorum NcMxpogounnbHbix 6aktepuid. Mpmpoaa yCcToNYMBOCTM NCUXPOPUIBbHBIX BakTepPUii K
BHELWHUM TeMnepaTypHbIM (pakTopam.

5. OTHOWeEHe MUKPOOPraHM3MOB K KUCNOTHOCTU cpelbl. HelTpodpunbl, aunpogounbl, ankanugunb.
OC06eHHOCTN XUIHEHHOTO LKKa U MecToobutaHns. OCobeHHOCTM CHU3NONOTUN.

6. OTHOWEHNE MUKPOOPTraHN3MOB K aKTUBHOCTU BOAbI U €€ CONeHOCTU. [MoHATME akTUBHOCTY BOLbI.
MpecHoBOAHbIE, raNoTONEPaHTHbIE, ranouIbHbIE MUKPOOPraHnambl. OcobeHHOCTM chnanonornm
ranocpunbHbIX 6akTepui.

7. OTHOWEHME MUKPOOPraHN3MOB K 0/B MOTeHUMany cpeabl 1 kucnopony. ObnuratHole 1
pakynbTaTBHbIE a3p0bbl M aHa3P0oObbl, MUKPoaspodmbl. OCobEeHHOCTN hr3nonornm un
MeCTo0bUTaHNIA.

8. OTHOLWeEeHNe MUKPOOPraHM3MOB K COMHEYHOI paanaumnm. ®oToTpogHbIE MUKPOOPTraHN3MbI.
OcobeHHOCTM MecToobuTaHu n metabonuama.

9. OTHOWEHME MNKPOOPraHU3MOB K KOHLEHTpaUmMy nuTatenbHblX BewecTs. JJoCTynHOCTb
nuTaTenbHbIX BEWECTB AN MAKPOOPraHn3MoB B brocdepe. 3MOreHHas 1 aBTOXTOHHAS
MuKpodoniopa. KonnoTtpodobl 1 onurotTpogobl.

10. Okonoruns BoOAHbIX MUKPOOPraHn3mMoB. 3apaun un npeameTt BOLHOM MI/IKp06I/IOJ'IOI'I/II/I. Boooembl
Kak cpena obuTaHus MUKPOOPraHnM3MoB. OcHoBHble rpynnbl BOOOEMOB N NX 0COBEHHOCTM.
XapaKTepI/ICTVIKa JOHHbIX OTNOXEHWUA.
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7.1. OcHOBHas nuTteparypa:

Mwvkpobuonorus B onpeneneHnsx n nnactpaunsx, 3axaposa, Hatanus NeopruesHa;BeplumnHmnHa,
BaneHtnHa MBaHoBHa;MnbuHckas, Onbra HukonaesHa, 2012r.

Mwukpobuonorus, FocmaHoB, Payuc MocmaHosuy;rannynnnH, Anbbept Kamunosny;Bonkos, Anu
Xapucosuy;bparmmoa, Anbcpms NcnamosHa, 2011r.

MonekynsipHas Mmukpobuonorus, BptoxaHos, AHapeit JleoHnnosny;Pbibak, KoHCTaHTWH
Bsayecnasosuy;HeTtpycos, Anekcanap eaHosuy, 2012r.

Mukpobuonorus, N'yces, Muxaun Buktoposud;MuHeesa, Jltoommnna AHaTtonbeBHa, 2007r.

5. MeonumHckas Mmkpobuonorus, BUpyconorns n UMMyHonorus: y4ebHumk. B 2-x tomax. Tom 1./ Mog

pen. B.B. 3sepesa, M.H. boyeHko. 2011. - 448 c. 3bC "KoHcynbTaHT cTyaeHTa"
http://www.studmedlib.ru/ru/books/ISBN9785970414187.html

6. Kopoctenésa J1.A., Kowaes A.I". OCHOBbI 9K0ONOrMM MUKPOOpPraHn3amoB. NapatenbcTtso: J1aHb,
2018.- 240c. 3BC JlaHb, http://e.lanbook.com/books/element.php?pl1_id=4872

7.2. JlononHuTenbHasa nuteparypa:

Jkonorus MukpoopraHnamos, Hetpycos, AnekcaHap VeaHosny;boHy-Ocmonoeckas, Ennsaseta
AnekcaHpgposHa;l opneHko, Bnagumnp Muxannosuy, 2004r.

MuKpoopraHnambl B MPUPOLHbIX cpedax v Ux ydacTne B B1oreoxnMmM4ecknx KpyroBopoTax BewWwecTs,
CenunBaHoBsckas, C. HO., 2005r.

3. 3axaposa H.I". Xn3HeHHble cTpaTernm npokapmot. 2011.- 120c. YuebHo-meToanyeckoe nocobre
XpaHuTCS B choHLEe Kadd. Mukpobuonoruu, ayn. 314B B konnyectse 100 aka3.

7.3. UHTepHeT-pecypcChbl:

Vckonaemble 6akTepun, CeAMMEHTOreHe3 1 paHHMe CTaamm 3BonoumMm bruocgeps -
http://evolbiol.ru/rozbakrus.htm

NCTOPUSA 3EMNN N XN3HWM HA HEW - http://evolbiol.ru/lifehistory.htm
MukpobHble cooblecTBa WeNoYHbIX rnapoTepm - http://evolbiol.ru/namsaraev.htm
SBontoums Koonepaumm n anbTpymama: oT bakTepuin oo Yenoseka - http://evolbiol.ru/altruism.htm

Skonornsa 6akTepuii n Nx posnb B NpMpoae -
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/ecologia.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHue aoncumnnuHbl "MpokapuoTsl B buocdpepe” npeanonaraeT UCNONb30BaHNE Cneayowwero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToAMYeCKasa nutepatypa ons 4aHHON AUCLMMNAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme Mapatenscrea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkoYaeT B cebs 9NeKTPOHHbIE BEPCUM KHUT N34aTenbeTsa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUN
NeprvoanYeCcKNX N3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHO, y4eBHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYecKUM N3LaHNSM Mo MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HAaNPaBneHWiA ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

KETPOHHBH
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI NMTepaTtype no OCHOBHLIM AMCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nomHble
KOMMAeKTbl HEOBX0AMMO NNTEPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMI rOCYLAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

JlekumoHHas ayanTopusa, oCHalleHHas MyﬂbTI/IMe,D,I/II7IHbIM o6opy,u0|3aH|/|eM

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHno 06.03.01 "buonorus" n npodnnio NOAroTOBKN He NPesyCMOTPEHO .

KETPOHHBH
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