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Mporpammy ovcumnnuHbl paspabotan(a)(v1) ooueHT, K.H. 3eneHnxuH 1.B. kadeapa Mukpobronorum
NPMub otoeneHue tpyHaoameHTanbHon MeamumnHbl , Pavel.Zelenikhin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

dopMrpoBaHue NpeacTaBneHnii 0 MECTE U PO MUKPOOPTraHN3MOB B (DOPMUPOBAHNM 1
PYHKLIMOHMPOBaHUN COBPEMEHHOI Brocdepsbl, BbipaboTka HAaBbIKOB NMPUMEHEHUS NONYYEHHbIX
CVCTEMHbBIX 3HAHWUI B peleHnn NpodoeccoHasnbHbIX 3aaad.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 62.1B.1 ObwenpodeccrnoHanbHblin" OCHOBHOM
obpasosatenbHoi nporpammbl 020400.62 Bronorns n 0THOCMTCS K auCUMNAMHaM No BbiGopy.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

[Mepen nayyeHneM kypca CTyOeHT OOMXKEH OCBOUTb cneayowme aucumnnmibl: "Haykm o 3emne”,
"Obwas buonorns", "Mukpoburonorus", "9konorusi 1 paumoHanbLHoe NPMPOAONoNb3oBaHME".

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbtate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

icnonb3yet B no3HasaTenbHOM 1 NpogpecCnoHanbHO

Lndop komMneTeHLUN

OK-6 nesarenbHocTy 6a3oBble 3HaHUS B 06nacTu MaTteMaTukm U
(0bLWeKyNbTypHbIE €CTECTBEHHbIX HayK, MPMMEHSET METObl MaTeEMaTNYECKOro
KOMMEeTEHLMN) aHanusa u MoLeNnMpoBaHns, TEOPETUYECKOrO 1

3KCrnepnMeHTanbHOro nccnenosaHms
,ﬂeMOHCTpI/IpyeT 3HaHWe NpuHUnNoB KNeTo4YyHOW opraHm3aunu

NnK-4
(I'IpOCpeCCVIOHaﬂbeIe B6ronorm4yeckmnx 06'beKTOB, 6VIOC*)I/I3I/I‘-IeCKI/IX 1 BNOXMMNYECKINX
KOMI'IeTeHLI,VII/I) OCHOB, MeM6paHHbIX npoueccoB N MOJIEKYNAPHbIX MEXaHN3MOB

XKN3HeneAaTenbHOCTHU

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- MPUYMHBI MOPAPONOrMYECKIMX, BUOXUMUYECKIMX N CPU3NONOTUYECKUX USMEHEHUIA MPOUCXOASAIWMX C
MUKPOOPraHM3MamMm B pasivyHbiX 9KOMOrMYECKMX HULWaxX

- 0COOEHHOCTN reOXMMNYECKOM AESTENBHOCTU MUKPOOPraHN3MOB.

2. DONTXEH yMeTb:
- OPUEHTUpPOBaTbCSA B Maccuee MHdpopMaLMn No CyTU AUCLUUMNINHDI
3. 0ONMXeH BnaneTb:

- TEOPETNYECKMMU 3HAHMSIMU O MUKPOBMONOrMYecknx npoLieccax NpoMcxoasimx B aTMocgepe,
nenocgepe v rugpocdepe
- 3HAHMSIML O PON MUKPOOPraHN3MOB B KPYroBopoTe BUOreHHbIX 3/IEMEHTOB M SHEPrn

- MPUMEHATb NOoNy4eHHble B XO00€ OCBOEHUA ANCUNMIINHDBI 3HAHNA B I'IpOCpGCCVIOHSJ'IbHOVI
OeATeNbHOCTN ONA peweHNAa HayYHbIX N NPakTn4eCknx 3anad

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
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Obwas TpyaoemMKoCTb AMCLUMMNANHBLI COCTaBnsieT 3 3a4eTHbIX(ble) eanHuu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens VX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyecknelllaboparopHbie
3aHATUA paboTbi

Tema 1. MecTO
npokKapwvor B
COBpPEMEHHON
brocgepe.
[MpokapunoTbl aTMO-,
rnmopo- n nepocepsbl, acce
1'oco6eHHocn/| nx 6 1-3 12 0 0
OYHKLMOHaNbHoM
aKTuBHOCTWU. BnunsHne
Ha npokapuoTt
JOUN3NKO-XUMUYECKUX
doakTopoB cpenbl
Tema 2.
B3anmopencrtemne
nNpPOKapuoT 1 pyrunx
XUBbIX OPraHN3MOoB.
Twnbl B3anMoaencTBunin
mMexay
MUKPOOpPraHM3mMamm n
OPYrMMU XnBbIMA
2.lcuctemamun. KoHuenums 6 4-6 12 0 0
61OTNYECKOrO
coobuiecTsa.
OcobeHHocTM 0bMeHa
NHdbopmauven Mmexay
MUKPOOpPraHn3mMamu.
CuHTpoua n ee
0COBEHHOCTM Y
MUKPOOPraHn3MOB.

acce
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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,
OCyLLEeCTBNSEMbIE
npokapuoTtamu.
Buoreoxummnyecknin
COMPSAXEHHbIA LUK
yrnepona, kucnopoga v npeseHTauuns
3'BO,£I.OpO,£I.a. Livkn 6 7-10 0 16 0
npespaLlleHnit asora.
MNpespaleHve
coeauHeHnin goocdopa
n kanns. Lykn
npespaLeHns cepbl.
[MpokapunoTbl Kak
reonormyeckas cuna.

Tema 4. Skonornyeckune
MUKPOBUOTEXHONOT N,
Buopnectpykums
4.lopraHnyeckmx 0TXo40B. 6 11-12 0 8 0
Buopemennauus
aHTPOMNOreHHO-3arpPsA3HEHHbIX
naHpwagTos.

Tema 5. npeseHTauuns
S BroreotexHonorus 6 13 0 3 0

Tema 6. Skonornyeckune
6./cTparerumn 6 14 0 3 0
MUKPOOPraHM3MoB

Tema . Torosas 6 0 0 0 3K3aMeH
" |doopma KOHTpONSA

WNtoro 24 30 0

npeseHTauus

npe3eHTauus

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. MecTo npokapuoT B coBpeMeHHon buocdepe. MpokapuoTtbl aTMO-, TMAPO- U
nepocdepbl, 0CO6€HHOCTU UX (PYHKLIMOHANIbHON aKTUBHOCTU. BnusiHne Ha npokapuor
pusnko-xummnyeckux cpakTopoB cpenbl

neKkumnoHHoe 3aHsitTne (12 yaca(os)):
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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. ["anotunbl, MOpCcKMe, NPECHOBOAHBIE (DOPMBbI. .
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 (12 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
pacteHmsamn. CuMObMo3 akTMHOMULIETOB M pacTeHuit. ["pnbo-pacTutenbHolin cumbros. Mukopmaa
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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.

npaktnyeckoe 3aHsitne (16 yaca(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 (8 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 (3 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 (3 4aca(os)):

CucTteMbl kKnaccugukaumm skonornyeckux ctparermin. Cuctema NuaHkn, cuctema Yutrekepa,
cuctema PameHckoro-I"parima, ?CuHtetudeckasa? cuctema. OCHOBHbIE NPU3HAKW rPynn OpraHn3mMoB
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, 6 1.3 |noAroToska k
‘locobeHHOoCTU KX acce
PYHKLIMOHANbHOM
akTuBHOCTU. BnnsHue
Ha NpokapuoT
PU3NKO-XUMNYECKNX
pakTopoB cpenbl
Tema 2.
B3anmopernctemne
NpoKapuoT 1 Apyrux
XWMBbIX OPraHn3moB.
Twunbl B3anMooencTenii
Mexay
MUKPOOpraHn3Mamm u
LPYrMn XNBbIMM
2.lcuctemamn. KoHuenuns 6 4-6
61oTM4Yeckoro
coobuiecTsa.
OcobeHHOoCTN 0bMeHa
NHdbopMauunen mexay
MUKPOOPraHn3Mamu.
CuHTpOoOUa n ee
0COBEHHOCTN Y
MUKPOOPraHN3MOB.

3 acce

noaroToBka K

acCe 3 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 6 noaroToska K 3
‘|Bopoopoaa. Lnkn npeseHTauuun
npespaLlieHnin asora.
MpeBpalweHre
coeauHeHnn goocdpopa
n kanus. Uukn
npespalleHns cepbl.
[MpokapunoTbl Kak
reofiornyeckas cuna.

Tema 4. Okonornyeckue
MUKPOBOMOTEXHONOUN.
Buonectpykums
4.lopraHnyeckmx 0TXoO0B. 6 11-12
Buopemegnauuns
AHTPOMNOreHHO-3arPA3HEHHbIX
naHawadgTos.
5 Tema 5. 6 13 [noaroToBka K 3
‘|BuoreotexHonorus n HTauum
peseHTay

Tema 6. Skonornyeckune
6./cTparerun 6
MNKpOOpraHn3MoB

NTtoro 18

npeseHTaums

noaroToBka K

n HTauus
npeseHTauumn 3 peseHTal

npeseHTaumns

14 noaroToBka K 3

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 PYHKLIMOHANbHOM aKTUBHOCTU. BnusiHne Ha npokapuot
pusnko-xummnyeckux cpakTopoB cpenbl

acce , NPUMEpPHbIE TEMbI:

[MpakTnyeckoe 3HaYeHne aKCTPeMOUIbHbBIX MUKPOOPraHN3MOB

Tema 2. Bsaumoaencresme npokapmoT U ApYyrux XusbiX opraHM3mMoB. Tunbl B3aMMoO0encTBum
MeXay MUKpoOopraHu3mamMm U opyrumm XusbiMm cuctemamn. KoHuenums 6MoTM4eckoro
coobuwectBa. Ocob6eHHOCTM 06MeHa MHdpopMaLmen Mexay MuKpoopraHuamammu. CuHTpocpus un
ee 0CO6EeHHOCTU Y MUKPOOpPraHU3MOB.

3CcCe , NpUMEpPHbIE TEMbI:

KETPOHHBH
B_EPCHTET
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[Mapas3nt NnpuHOCUT NONb3y

Tema 3. Fno6anbHble 6MOreoxMMmMyeckme LUKbl, OCYLLLECTBSIEMbIe NPOKapPUOTaMMm.
Buoreoxummnyeckuin conpsixXeHHbIN LUKA yrnepoaa, kKucnopoaa v sogopoaa. Liukn
npespalLeHui a3orta. lNpespalieHue coeguHeHun cooccpopa v Kanus. LLkn npespatueHus
cepbl. [IpokapuoTbl Kak reonornyeckasi cuna.

npeseHTauuns , NpMMepHbIe BOMPOCHI:

CTyOeHTbl rOTOBAT Npe3eHTaumm ons noknana no n3bpaHHoMy pasneny TeMbl.

Tema 4. Skonornyeckme MMKpobnotexHonormn. buogecTpykumus opraHM4ecKmMx oTXon0B.
Buopemeguaumnsa aHTponoreHHoO-3arpsA3HeHHbIX NaHaLwadToB.

npeseHTauuns , NpMMepHble BOMPOCHI:

CTyneHTbl roTOBAT Npe3eHTaumm onsa noknagna no n3bpaHHoMy pasgeny TeMbl.

Tema 5. BuoreotexHonorus

npes3eHTauns , NpUMepHble BONPOCHI:

CTyOeHTbl rOTOBAT Npe3eHTaumm 4ns noknana no n3bpaHHoMy pasneny TeMbl.

Tema 6. Akonornyeckue crparermm MMKpoopraHu3moB

npeseHTauus , NpMMepHble BOMPOCHI:

CTyneHTbl rOTOBAT Npe3eHTaumMmn onsa noknagna no n3bpaHHoMy pasgeny TeMbl.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHY:

1. Cnctembl knaccudpmkaumm sakonorndeckux ctpareruin. Cuctema lNuanku, cuctema Yutrekepa,
cuctema PameHckoro-I'parima, "CuHtetudeckas" cu-ctema. OCHOBHbIE MPU3HaKK rpynn OpraHu3mMoB
B KaX 0N ux cuctem. Pasnnynsa nonynsaumm opraHn3mMoB C pasHbIMU 3KOOro-LeHOTUYECKUMU
ctparerusamu. NprMeHnMocTb paspaboTaHHbIX 415 BbICWNX OPraHU3MOB MOHSATUA B paMKax Teopum
9KONOrNYECKMX CTpaTermin K MMKpobHbIM coobllecTBam

2. MukpoopraHuambl B 6rocdepe 3emnun. dopMmnpoBaHmne coBpeMeHHol buocaepbl
MUKpOoopraHnamamu. Ponb 1 MECTO MUKPOOPraHM3MOB B HAKOMIEHUM NONE3HbIX NCKOMAeMbIX.

3. OTHOLWeEeHe MUKPOOPraHM3MOB K TeMnepartype. TepModunsibl, TEPMOTONEPaHTHbIE
MUKpoopraHnambl. OcobeHHOCTH donanonorum TepmodunnbHbIX 6akTepuii. Mprpoaa ycTon4mBoCcTy
TEePMOPUNbHBIX 6aKTEePUiA K BHEWHNUM TeMnepaTtypHbIM dpakTopaM. OcoBEeHHOCTM MUKPOOHbIX
CO00OLWWECTB HA3EMHbIX TMAPOTEPM.

4. OTHOWEHNE MNKPOOPraHn3MoB K Temnepartype. Mezodunbl, ncuxpodunbl, NCUXPOTPOMLI.
Mprpona ycTonymBocTn BakTepuin K BHEWHUM TeMnepaTtypHbIM doakTopaM. OcobeHHOCTH
hun3nonorum NcmxpogounnbHbix 6aktepuid. Mpmpoaa yCcToNYMBOCTM NCUXPOPUIBbHBIX BakTepUii K
BHELWHUM TemMnepaTypHbIM (pakTopam.

5. OTHOWeEHEe MUKPOOPraHM3MOB K KUCNOTHOCTU cpelbl. HeiTpodpunbl, aunpodounbl, ankanugunb.
OC06eHHOCTN XUIHEHHOTO LKKa U MectoobutaHns. OCobeHHOCTM COU3NONOTUN.

6. OTHOWEHNEe MUKPOOPTraHN3MOB K aKTUBHOCTU BOAbI U €€ CONEeHOCTU. [MoHATME aKTUBHOCTY BOLbI.
MpecHoBOAHbIE, raNnoTONEPaHTHbIE, ranouIbHbIE MUKPOOPraHnambl. OcobeHHOCTM chnanonornm
ranocpunbHbIX 6akTepuUi.

7. OTHOWEHME MUKPOOPraHN3MOB K 0/B MOTeHUMany cpeabl 1 kucnopony. ObnuratHole 1
hakynbTaTBHbIE a3Pp0bbl M aHa3P06bbl, MUKPoaapodmbl. OCobEeHHOCTN hr3nMonornm un
MeCTo0bUTaHNIA.

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

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

10. Okonoruns BOAHbIX MUKPOOPraHn3MoB. 3apaun um npeameTt BOLHOM MI/IKp06I/IOJ'IOI'I/II/I. Boooembl
Kak cpena obuTaHus MUKPOOPraHnM3MoB. OcHoBHble rpynnbl BOOOEMOB N NX 0COBEHHOCTM.
XapaKTepI/ICTVIKa JOHHbIX OTNOXEHWUA.

MonHbIn nepevyeHb BOMNPOCOB K 3K3aMeHY B NMPUIOKEeHNN 1 K BaHHom nporpamMme.
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7.1. OcHOBHas nuTeparypa:

1. Mexos A.T1. Bronorms ¢ ocHoBaMu aKonorun: y4eb. onst CTyoeHTOB By30B, 0Oy4atoWmxcs no
€CTeCTBEHHOHay4. cneunanbHOCTSM 1 HanpaeneHusim. Cl6. NaHb, 2005.- 687 c.

2. l'yceB M.B. Mukpobuonorus: y4uebHuK ans CTyAeHTOB BbICWNX y4EOHbBIX 3aBEAEHMNIA, 0OyYaOWNXCS
no HanpasneHuto 510600 "Bronormsa” n bruonornyecknm cneumnanbHocTaM. -MockBa: Akagemus,
2007. -461 c.

3. Hetpycos A.W., BoHy-Ocmonosckas E.A., NopneHnko B.M. v gp., noa pen. A.N.Hetpycosa.
oKonorus MukpoopraHnamos. N3patenbcteo: Akagemns, 2004.- 272c.

4. MeonumHckas MMKpPOBMonorvs, BUPyConorns n UMMyHonorus: y4ebHmk. B 2-x tomax. Tom 1./ Mog
pen. B.B. 3sepesa, M.H. boyeHko. 2011. - 448 c. 9BC "KoHcynbTaHT cTyaeHTa"
http://www.studmedlib.ru/ru/books/ISBN9785970414187.html

5. Kopoctenésa J1.A., Kowaes A.I". OcHOBbI aKOnornm MMKkpoopraHnamos. 13gatenbcteo: JlaHb,
2013.- 240c. 9BC NMaHb, http://e.lanbook.com/books/element.php?pl1_id=4872

7.2. lononHutenbHasa nuteparypa:

1. 3axapoea H.I". )KusHeHHble cTpaTternn npokapnoT. 2011.- 120c. Y4ebHo-MeToam4eckoe nocobue
XpaHuTCS B GooHIe Kadd. Mukpobuonoruu, ayan. 314B B konnyectse 100 aka3.

2. 3aBap3auH .. BBegeHue B npupoaosenyeckyto Mmkpobuonorumto. 2001. -255¢.

3. MukpoopraHuambl B NPUPOAHbIX CPeaax U nx y4actve B 6UOreoxmmmnyeckimx KpyroBopoTax
BelwecTB: y4eb.-meToA. nocobue Kk obleMy Kypcy "9konorns MukpoopraHmamos" / KasaH. roc. yH-T,
Akon. dpak.; [cocT. A.6.H., npodp. C. 0. CenneaHosckas)].-KasaHb: [KI'Y], 2005.- 37c.

7.3. UHTepHeT-pecypcChbl:

Nckonaemble bakTepum, CeAUMEHTOreHes 1 paHH1e cTaann aBonounn buocaeps! -
http://evolbiol.ru/rozbakrus.htm

NCTOPUA 3EMN U XN3HW HA HEW - http://evolbiol.ru/lifehistory.htm
MukpobHble cooblecTBa WenoYHbIX rnapoTepM - http://evolbiol.ru/namsaraev.htm
SBontoums Koonepaumm n anbTpymama: ot baktepuin oo Yyenoseka - http://evolbiol.ru/altruism.htm

Skonorusa bakTepuii n Nx posnb B Npmpoae -
http://nsau.edu.ru/images/vetfac/images/ebooks/microbiology/stu/ecologia.htm

8. MarepuanbHo-TexHu4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHue oucumnnuHbl "MpokapunoTsl B Buocepe” npeanonaraet UCNONb30BaHWE cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

3AEKTPOHHELBH
YHHBEPCHTET

PHEOFMALMOHHD AHATKTAHECOAR CHCTEMA Kby

PernctpaumoHHbin Homep 8494
CtpaHnua 11 13 13. J i1y



Mporpamma amcumnnnmHel "MpokapuoTbl B 6uocdepe”; 020400.62 Buonorus; DOUEHT, K.H. 3eneHuxuH M.B.

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenoctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BkioYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe aNeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3naHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYecKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUIbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOI NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHON y4ebHOI nuTepaTtype no OCHOBHbIM AMCLMMINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacTaBfieHbl N3aaHns Kak YucTo MeguumHCKoro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsiet By3y Hanbonee nosHble
KOMMIeKTbl HEOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

NekunoHHas ayanTopus, OCHaleHHas MynbTUMELNAHBIM 060PYLOBAHMEM

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO n yyebHbIM nnaHoM no
HanpasneHnto 020400.62 "buonorna” n npoduno NoarotToskn Aun3nonornsa 4enoseka n X1UBOTHbIX,
6roxmmmns, reHeTrka, MuKpobmnonorms .
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