MHHHUCTEPCTBO CEJILCKOI'O XO3SUCTBA POCCHUICKON ®EJEPALINU
dbeneparbHOE TOCYAAPCTBEHHOE 00/ PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
obpa3zoBanus «BoJIOTOCKast TOCYIaPCTBEHHAS MOJIOYHOXO3SIMCTBEHHAS aKaJeMHUS
umenu H.B. Bepemarunay

DakynpTET BETCPUHAPHON MEIUIIUHBI U OMOTEXHOIOTHIA
Kadenpa smmuzooronoruu 1 MUKpoOHOIIOTUN

PABOYAS IPOT'PAMMA YUEBHOW JUCHUILIMHBI

MHUKPOBHUOJIOI'UA

Hanpasaenue noarorosku35.03.04 Arponomust

Hanpasiennocrs(npoguias) TexHOIOTHH TPOU3BOICTBA MPOIYKIIMU PACTCHUEBOICTBA

KBanudukanus (crenessp) BINYCKHUKA bakanasp

Bonorga — Monounoe,
2025



JINCT COT'JIACOBAHMIA

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusamMu OI'OC BO no nampapiieHHIO
noarotoBku 35.03.04 ArpoHomus, mnpoduiabr TeXHOJOrHMM TPOU3BOJICTBA MPOIYKIIUU
pacTeHHUEBOCTBA.

Pazpabortuuku: k.1.H., foueHt B.1. HockoBa

[Iporpamma omoOpena Ha 3acemaHud Kadeapbl SMH300TOIOTHH U MHKPOOHOIOTHHOT
20.02.25, npotokoi Ne 6.

3aB. kadeapoi, K.BeT.H., 1oneHT BoeBoauna HO.A.

Pabouas mporpaMma JUCIUILIHHEI COTJIACOBaHA HA 3aCEJaHUU METOANYECKOH KOMUCCHU
¢dakynbrera ot 20.02.25, mporokoin Ne 6.

[Ipencenarens meToanueckoi komuccuu K.0.H. goueHT FO.JI. Onrypkosa



1 Hean 1 3272494 AUCHUILIMHBI

L]env - hopmupoBaHUE 3HAHUI 110 OCHOBAM OOIICH M CETbCKOX03SMCTBEHHOM
MUKPOOHOJIOTHN U YMEHUH UCTIOIB30BAHUS TMOTYYCHHBIX 3HAHUMA IS PEIICHUS PAKTHUECKUX
3aj1a4 CEeIbCKOXO035HCTBEHHOTO IPOM3BOJICTBA.

3aoauu:

—HM3y4YHTh CUCTEMATUKY, MOP(OJIOTHIO, TCHETHKY U pa3MHOKEHHE OaKTepHii; MeTaboJIn3M
MUKPOOPTaHU3MOB, Y4aCTHE MUKPOOPTAaHU3MOB B MPEBPAIEHUSX PA3TMYHBIX COCIUHEHUMU;

— M3YYUTh TIOYBEHHBIC MUKPOOPTAaHU3MBbI U OCBOMTH METOBI ONPEICIICHUSI MX COCTaBa H
AKTUBHOCTH;

—cOopMUPOBATH TOHATHUS O POJH MHUKPOOPTAaHHU3MOB B MIOYBOOOPA30BATEIHHOM IMIPOIIECCE
¥ BOCIPOU3BOJCTBE TUIOJOPOAMS TOYB, MHUKPOOMOJIOTMUYECKUX TpOIleccax MpH TOTy4YeHUH
OpPraHWYeCKUX YyIOOpeHWH; O BIUSHUM arpOTEXHUYCCKMX MPUEMOB Ha ITOYBCHHbBIC
MUKPOOPTaHU3MBI; O BO3MOXXHOCTH HCIIOJIb30BAHUS MHKPOOPTaHMU3MOB B  TEXHOJIOTHSAX
CEITbCKOXO03SHCTBEHHOTO IPOM3BOJICTBA.

2MecTo qucuunauHbl B cTpykrype OIIOII

Huctmmnaa  «Mukpoouonorusi»y  (b1.0.15)  otHocuTcss kK  0a30BOM  yacTH
npoecCuoHANBHOr0 IUKiIa (eepaibHOro TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa
BBICIIETO OOpa30BaHMUs IO HarpaBjeHUIo nmoArotoBku 35.03.04 Arponomus.

K uncny BXOIHBIX 3HaHHMM, HAaBBIKOB MU KOMIETEHLMH CTYIEHTA, MPUCTYIAIOLIEro K
M3YYCHUIO JUCHUIUIMHBI «MHKPOOHOJIOTHS», TOMKHO OTHOCUTHCSA CIENYIOIIee: BIIaJeHUE
OCHOBOIIOJIATAIOIIMMY  3HAHUSAMU 110 OPraHUYECKOW, HEOPraHMYECKOW, AaHAIMTUYECKOH U
(bUBKOIUTOUAHON XUMUH, (PU3UKH C OCHOBAaMH OMO(HU3MKH, OMOIOTHH, OOTAaHUKH.

WuauBuayanbHble CHOCOOHOCTH, C YMEHMEM  B3aUMOJAEWUCTBUS, COTPYIHUYECTBA,
yMeHHE paboTaTh B TpyNNax W MPUHUMATh COLHUANbHBIE, JTHUYECKHE O00s3aTeNIbCTBA,
KPUTUYECKOE OCMBICIIMBaHUE  HMHPOPMAIUM W CAMOKPUTHKA. Takke CIofa OTHECEHBI
CIIOCOOHOCTH PadOTHI B MEKAUCIUILTUHAPHON KOMaH e, B3aUMOJICHCTBHE C KCIIEPTaMU APYTUX
NOPEIMETHBIX  O0JIacTei, BOCIPHITHE PA3HOOOPA3HBIX MEXKKYJIBTYPHBIX pa3Huuil B
MEXIYHApOJIHOM KOHTEKCTE.

Coueranue 0a30BBbIX, HCCIIEIOBATENbCKUX 3HAHWM, CIIOCOOHOCTh NPUMEHSATH HX Ha
NpaKkTUKe, TE€HepUpOBaTh HOBBbIE WHJEH, pPabOTaTb ABTOHOMHO, aJalNTHPOBATHCA K HOBBIM
YCIIOBUSM, ObITh MHMIIMATUBHBIM, JTUAEPOM, YMETh pa3padarhiBaTh MPOEKTHI U YIPaBISITh UMU,
OTBEYaTh 3a KAYECTBO, UMETH BOJIIO K YCIIEXY.

OcBoenue yudeOHOM nucuuIuMHbl «MukpoOuonorus» 0Oa3upyercs Ha 3HAHMSIX U
YMEHHUSIX, MMOJIYYeHHBIX CTYICHTAaMU MPH U3YUYEHUU TaKUX AUCIMILINH KaK MaTepuaIrucTHYecKas
METOJI0JIOT U, OMOJI0THs, O0TaHNKa, OpraHUYecKas 1 HEOPraHUYEeCKask XUMHUSL.

3HaHus, YMEHUs M HaBbIKH, (OpPMHUpPYEMble JaHHOW YueOHOH JAMCHUIUIMHOM,
HEOOXOIUMBI ISl U3yYEHUS MOCIEAYIOIUX TUCHUIUINH: 3eMIIeIeNIne, arpOXUMUsL, OMOXUMHUSI U
(bu3M0IOTHs pacTeHU, paCTEHUEBOACTBO.

3.  Komnerenuuu oOyuyawmerocsi, (opMupyembie B  pe3yJbTaTe  OCBOEHHS
Y4eOH O 1M CHMIIJIMHBI

[Tporniecc m3yueHHss OUCHMIUIMHBI «MUKpPOOHOJIOTHsS» HampaBieH Ha (OPMHPOBAHUE
CIEAYIOIUX KOMIETECHIINMN:

Koa n HammeHnoBanue
Kox v HauMeHOBaHMe MHAMKATOPA TOCTHKEHUS KOMIIETEeHI[UU
KOMIIeTeHLIMH

OIIK-1Cnoco6en pemats | UA-1omnk-1-MopdooTuio u GU3HOIOTHIO IOYBEHHBIX U PACTUTEIHHBIX

TUIIOBBIE 33]]a41 MHUKpPOOPTaHHU3MOB;
npodeccuoHaTbHON N 1-2-011k-1-TI07B30BATHCS 1TAOOPAaTOPHBIM 000PYAOBAaHUEM U TIOCYJIOH,
JESTEIbHOCTH Ha OCHOBE HE00X0AUMOM 151 MPOBEICHHUSI MUKPOOHOIOTMYECKUX HCCIEeI0BAHUM;
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3HAHUW OCHOBHBIX NJI-30mnk-1- HABBIKAMU MUKPOOUOJIOTUIECKUX HUCCIICIOBAHHA.
3aKOHOB
MaTEeMaTHYECKHX,
€CTECTBCHHOHAYYHBIX U
obmenpodeccCuoHATbHBIX
JUCIUILINH C
MIPUMEHEHHEM
nH(pOpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

4CTpyKTYypa M coJepKaHue Y4eOHOM T CIUIINHbI
OO01ast TpyA0€MKOCTh IUCLHUIUIMHBI COCTABIISIET 4 3a4ETHBIE €IUMHULIBI.
4.1 CTpykTypa y4eOHOM AUCHUTIIIHHBI

Bun yuebnoi Bceero Cemectp Bceero
paboThI OYHO 3 2 KypcC 3a04HO
AyauTopHbIe 34 34 14

3aHATHSA (BCero)

B TOM YHCJIC:

Jlexumu (JI) 17 17 6
IIpakTrnueckue ) _
sansaTus (I1P)
JlaGopaTopHbie
pabotsl (JIP) 17 17 8
CamocrosiTe/ibHasA 102 102 121
pabora (Bcero)
9K3aMEH JK3aMeH

JK3aMeH
Kontpob 8 8 9
Obmas 144 144 144
TPYAOEMKOCTb, YaChl
3aueTHbIE SIUHUALIBI 4 4 4

4.2 Coneprxanue pa3/ie/ioB y4eOHOH TUCHHUIIMHBI

Paszoen 1. Vicropust MUKpOOHOIOTHH

Hcropus pa3BuTHsa HayKd 0 MUKpoopranusMax. Beeaenue. [Ipenmer MukpoOuoIoruy.
Uctopus mukpobuonoruu. OTkpbITHE MUKpoopranu3smMoB AHToHHu Ban JleBenrykom. JI. ITacrep
- OCHOBOIIOJIO)KHUK MUKpoOuonorun. Pa3Butue otreuectBeHHOW MUKpoOuonoruu. [ maBHbIe
HaIpPaBJIEHUS Pa3BUTHS COBPEMEHHON MUKPOOUOJIOTHH.

Pasoen 2. CucremaTika MUKpOOPTaHU3MOB

[TonsiTue o cucremMaTuke MukpoopranusmoB. Kinaccuduxanus 6akrepuil.
Knaccugukarus rpu6os. Kinaccudukaiys Bupycos.

Pazoen 3. Mopdonorust 6aktepuii.

OcHoBHbIe popMbl OakTepuii. Pazmepsl Mukpooprann3mMoB. CTpoeHne OakTepuanbHOM
KJIETKHU (9yKapHOTHYEeCKO!, mpokapuotuyeckoit). OcodeHHOCTH MOpGOIOTUy rpudoB.
AxtuHOMUIIETHI. MOp(OIOTHS BUPYCOB.



Pasoen 4. dusznonorus MUKpOOPraHU3MOB.

Xumudeckuit coctaB MUKpoOoB. [Tutanne MukpoOoB. Jlprxanue MUKpoOoB. DepMEHTHI U
UX POJIb B IPEBPAILICHUH BEIIECTB MUKPOOpPraHu3MaMu. PocT 1 pa3sMHOXKEeHHE MUKPOOOB.
KynbrusupoBanus MukpoopranuzMoB. O0pa3oBaHre MUKpOOaMy MTUTMEHTOB, TOKCHHOB,
apOMaTUYECKUX U JPYTUX BEIIECTB.

Pa3zoen 5. Bnusinue 3k00ruueckux GakTopoB Ha MUKPOOPTaHU3MBI.

@usnueckue Gaxkropsl. Xumuueckue Gpaxkropsl. buonornueckue GpaxTopsl.

Pa3zoen 6. Dxon0THss MUKPOOPTaHU3MOB.

Muxpodiopa armocdepsl. Mukpodiopa BOIbI.

Pazoen 7. Posib MUKpOOPTraHW3MOB B IIPEBPAILICHUN BEIIIECTB.

KpyroBopot azora, aMMOHUBHUKAIMS, HUTpUPHUKAIKS, AeHUTpUpuKanus. Bo3oyaurenu
3TUX MpoueccoB. CBOOOIHOXKUBYIIHE, CHMOHOTHYECKHE a30TopuKkcaTophl. CBOMCTBA OakTepuit
pona Rhizobium. [Tomyyenne aurparuna.llpeBparienne MUKpOOpPraHU3MaMy COSAMHEHUH
yraepoaa. [IpeBpalenre MUKpoOopraHu3MamMu COeAMHEHUN cepbl, pocdopa, xene3a u Apyrux
2JIEMEHTOB. bpo)keHrEe — MOJIOYHOKHCIIOE CIIUPTOBOE, MAaCISIHOKHUCIIOE.

Pa3zoen 8. 3xonorust MOYBEHHBIX MUKPOOPTaHU3MOB.

3UMOTEHHBIE, aBTOXTOHHBIE, OJUTOTPO(HBIE TPYIIBI MHUKPOOPTaHM3MOB. BimsHue Ha
MUKpOHACEJICHHEe TOYBbl €€ 00paboTku u Menuopauuu. Poib MHKpOOPraHM3MOB B
rymycooOpa3zoBanud. Onu@uTHas MUKpOQopa U €€ poJib B KUIHEACATSIHHOCTH PACTECHHIA.
[TpenapaTsl MUKPOOHOTO IPOUCXOXKICHUS, CTUMYIHPYIOIIUE POCT PACTEHUN, CHHTE3 KOPMOBOTO
Oenka, (hepMEHTOB, aHTHOUOTHKOB.

Pazoen 19. MukpoOHOJIOTHSI KOPMOB.

Muxpobuosnorust cusoca. MUKpoOHoorust ceHa. MUKpOOHOJIOTHs CeHaXKa.

4.3 Pazenbl y4eOHOM JUCHUILIMHBI M BUAbI 3aHATHIA

Ne HaHMeHgBaHHe pasiIeia Jlexuuu | Jlaboparopubiepabotsl | CPC | Kontpons | Beero
ILII. y4eOHOM TUCIUILINHBI
1 | Ucropus MUKpOOHOIOTUH 1 8 9
2 CucremaTtuka 1 8 1 10
MHUKPOOPTaHU3MOB
3 | Mopdomnorus 6akTepuit 2 3 8 1 14
4 dusunonorus 5 4 12 1 19
MHUKPOOPTaHU3MOB
BnusiHue sxonorndeckux
5 | daktopoB Ha 2 12 1 15
MUKPOOPTaHU3MbI
g | Jxomorns 2 2 12 1 17
MHUKPOOPTaHU3MOB
v Ponpe Mukpoopranusmos B 3 14 1 18
MPEBPAIICHUH BEIECTB
8 DKOJIOTHS TOYBEHHBIX 9 4 14 1 21
MUKPOOPTaHU3MOB
9 | MukpoOHOIOTHSI KOPMOB 2 4 14 1 21
Hroro: 17 17 102 8 144

SMarpuua (popMmupoBaHUs KOMIIETEHIUI 10 AMCUUIJIMHE
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6pa3OBaTeJII>HI>Ie TEXHOJIOInn

No O61enpod.Komi. Obree

- Pazniesbl IUCHUIIIMHEIL KOJI-BO
OLTK-1 KOMIT-i

1 | Uctopus MukpoOHomoruu + 1

2 | CucremaTuka MUKPOOPTaHU3MOB + 1

3 | Mopdomnorus 6akTepuit + 1

4 | ®uznosorusi MUKpOOPTraHU3MOB + 1

5 Bnusiaue sxonornueckux (GakTopoB Ha + 1

MHUKPOOPTaHU3MBI

6 | DKoJOTrus MUKPOOPTaHU3MOB + 1

7 | Posib MUKpOOPraHM3MOB B IIPEBPAIICHUN BELIECTB + 1

8 | DKxonorus MOYBEHHBIX MUKPOOPTAaHU3MOB + 1

9 | Mukpo6uonorus KOpMOB + 1

0]

OOBeM aynuTOPHBIX 3aHATHI Bcero — 34 4acos, B T.4. JIEKIHH — 17 4acoB, 1abopaTopHbIe

paboThl —

17 gaca.

35 % - 3aHATHS B MHTEPAKTUBHBIX (hOpMax OT 00beMa ayIUTOPHBIX 3aHITUH.

Bu Hcnons3yemelie naTepaktuBHbie | Koi-
Cemectp Tema 00pasoBaTeybHbIC TEXHOJOTUH BO
3aHATUS
M TeMa 3aHsITHUSA 4acoB
Brinenenne yucTol KyJiIbTYpPEI
JIP . YARTYP UccnenoBarenbckas padbora 4
OaxTepuit
MuKpoOHOIOTHYECKOE
JIP P HccnenoBarensckas padbora 2
HCCTIeOBaHUE BO3/TyXa U BOJIBI
3
MuxkpoOuonoruyeckoe
JIP WCCIIeIOBaHKNE Pa3HbIX BUJIOB UccnenoBarenbckas pabora 4
IIO4B
MukpoOHoIOrHYecKoe
JIP P UccnenoBatensckas pabota 4
HCCIIeIOBaHHE KOPMOB
Hroro: 12

7 Y4eOHO-MeTOoAHYECKOE 0O0ecTedeHHe CAaMOCTOATE/IbHOM padoThl cTyAeHTOB. O1leHOYHbIEe
CpeacTBa TEKYIIero KOHTPOJISA YCIeBAeMOCTH, IPOMEKYTOUYHON aTTeCTAIUH 110 HTOraM
0CBOCHUSA JUCHUIIIMHbI

7.1 Buabl caMOCTOATEIbHON padoThl, MOPSAA0K UX BbHINOJHEHUSI H KOHTPOJIS

[ Ne |

Paznen (Tema) ‘ Bunsr CPC ’ [Topsimok Bemonuenus CPC ’

Meton




n/m JUCHUTIIINHBI KOHTPOJIA
1 IMonroroBka k | PaboTa ¢ JIeKLIMOHHBIM YCTHBIN
Ucrtopus 3aHATHUIO MaTepuanioM, OCHOBHOU U BOIIPOC
MHKPOOUOJIOTUH JONOJTHUTEIBHOM
JUTEPaTypOu, UHTEPHET-
pecypcaMu
2 noArotoBka k | PaGora ¢ IeKIIMOHHBIM YCTHBIA OIIPOC
CucremMaTuka 3aHATHUIO MaTepuaioM, OCHOBHOM U
MHKPOOPTaHU3MOB JOIIOJTHUTEIbHOM
JTUTEPaTypOu, UHTEPHET-
pecypcamu,
3 noAroToBka k| Pabora ¢ JIeKIHMOHHBIM KOHTpPOJIbHAS
JIP, moaroToBka | MarepuajioM, OCHOBHOM U paborta
MOp‘bOHf)m’I K TECTHPOBAHHIO | OTOTHUTEIBHOM naGoparopHas
Gaxrepuit JUTEPaTypOM, UHTEPHET- paborta
pecypcaMu, MOATrOTOBKA
otuera no JIP
4 noArotoBka k | Pabora ¢ IeKIIMOHHBIM KOHTPOJIbHAS
JIP, moaroToBKa | MarepuaaoM, OCHOBHOU U pabora
usnoNOrHA K TECTHPOBAHHIO | OTIOTHUTEIBHOM naGoparopHas
MHUKpOOPTaHM3MOB JUTEPaTypOu, UHTEPHET- paboTta
pecypcaMu, MOArOTOBKA
otuera no JIP
5 | Bimstaue MoAroToBKa K | PaboTta ¢ neKunmoHHbIM KOHTPOJIbHAS
KOJIOTHUYECKHUX TECTUPOBAHUIO | MAaTEpPHAIOM, OCHOBHOM U paboTta
¢akxTopos Ha JIOTIOJIHUTEIIbHOM
MHKPOOPTaHU3MbI JIUTEPATYPOH, HHTCPHET-
pecypcaMu
6 MOATOTOBKA Pabota ¢ neKiroHHBIM YCTHBIA OIIPOC
oTpocy, MaTepuaioM, OCHOBHOM U nabopaTopHas
Oxouorus MOATOTOBKA K | AOTOJTHUTENbHOU paboTta
MHUKPOOPTaHH3MOB JIP JUTEPaTypOU, NHTEPHET-
pecypcaMi, MOArOTOBKA
otyeta no JIP
7 | Pons nmoaroroBka k| Pabora ¢ TeKIMOHHBIM KOHTPOJIbHAS
MHUKPOOPraHU3MOB B TECTUPOBAHHUIO MarcpualioM, OCHOBHOIT B pa60Ta
MpeBpalieHn JOIIOJIHUTCIIBHOU
BEIECTB JIATCPATYpPOU, MHTCPHCT-
pecypcamu
8 MOATOTOBKA Pabora ¢ nekiroHHBIM YCTHBIA OIIPOC
DKOJIOTUS oTpocy, MaTepuaioM, OCHOBHOM U nabopaTopHas
[TOYBEHHBIX MOATOTOBKA K | AOTOJTHUTENbHOU paboTta
MHUKPOOPTaHU3MOB JIP JIUTEPaTypOH, HHTEPHET-
pecypcaMi, MOArOTOBKA
otyeta o JIP
9 MOATOTOBKA Pabora ¢ neKInoHHBIM YCTHBIA OITPOC
oTpocy, MaTepuaioM, OCHOBHOU H nabopaTopHas
Mukpobuonornus MOATOTOBKA K | AOTOJTHUTEIbHOU paborta
KopMOB JIP JUTEPaTypOU, NHTEPHET-

pecypcaMi, MOArOTOBKA
otuera 1o JIP




HTtoroBbiii KOHTPOJIb IToaroroska Pabora ¢ 1eKIInOHHBIM
DK3aMEH MaTepuaioM, OCHOBHOM U
IOIOJHUTEIBbHON
JUTEPaTypOu, UHTEPHET-
pecypcaMu

OK3aMCH

PohdRE

w N

Hw

Noogok~wbdPE

N =

7.2 KOHTPOJIbHBIE BONPOCHI IJIsl CAMOIIPOBEPKH

Pasoen 1. Vicropusi MEKpOOHOJIOTHH

Uro sBisieTCs MPEAMETOM H3yUeHUs MUKPOOHOJIOTHn?
KTto oTKpBUT MUP MHUKPOOOB?

Kakue otkpertus caenan Jlyu [Tactep?

Kaxkue otkpeitus cnenan .M. Meunukos?

Pasoen 2. CucremMaTika MUKpOOPTaHU3MOB

YUto sABASETCA OCHOBHOM KHaCCI/I(I)I/IKaHHOHHOI;'I €IUHUIIEM B CHCTEME JKHUBBIX

OpPraHu3MOB?

Jaiite onpezeneHue poay, BULy U IITaMMY.

B kakux equHUIIAX U3MEPSIIOTCS BUPYCHI U OakTepun?

UYro Ttakoe 6aktepuodar?

Pazoen 3. Mopdosnorust 6akrepuii.

Kakue npusHaku 6akTepuil OTHOCATCS K MOP(OIOTr0-IIUTOJIOTHIECKUM ?

Kak pacnonararoTcsi KI€TKHM CTa(pUIOKOKKOB, CTPENTOKOKKOB, CapIlMH, TETPAKOKKOB,

TUIIJIOKOKKOB?

Uewm oTnuyaroTcs KIOCTPUANH OT Oaruui?

B uem oTiimuune I'p+ Gakrepuii ot I'p-?

OCHOBHBIE OTJIMYHUS YYKAPUOTHIECKON KICTKH OT MPOKAPHOTUICCKON?

Pa3zoen 4. dusnonoruss MUKpOOPraHU3MOB.

CoctaB MUKPOOHOI KIIETKU?

Kakyro pyHK1MIO BBITONHAIOT O€IKH B MUKPOOHOU KileTKe?
CrniocoObl nuTaHus 6akTepuii?

Jlatb onpenieneHne BJISHUIO TUIa3MOJIN3a U JIeTIa3MOJIu3a.
Kak GakTepuu MOTYT OTHOCHUTCS K KUCIIOpOLy?

Kax gacto mpoucxoauT neneHue 6akTepruaibHbIX KJIETOK?
Kakue cymectBytoT (ha3bl pa3BuTHs OakTepuii?

Paszoen 5. BnusHue 3konornyeckux pakTopoB Ha MUKPOOPTaHU3MBI.

Kax JACTIATCA 6aKTepI/II/I, B 3aBHCHUMOCTH OT ONTHMAaJIbHOM oIl UX  pPa3BUTHUA

TEMIIEPATYPHI?

Kax JCTATCA 6aKTepI/II/I, B 3aBUCHMOCTH OT ONTHMMAaJbHOMN AJIg UX PasBUTHA KUCIIOTHOCTHU

cpenbl?

Kak n3MeHseTcss OKUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIN MOTCHIHUAJI CPEABLI MMIPH OTMUPAHUN

KYJIBTYpBl OaKTepuii?

Kakue cymiecTByroT BUABI B3aMMOOTHOUIEHUHM OakTepuil MeXy co00i M OKpysKarolei

cpenoi?

Kaxoe ,ZIeI\/’ICTBI/Ie Ha MUKPOOPraHU3MbI OKa3bIBalOT PCHTICHOBCKUE 1 KOCMHNYECKNEC .]'Iy‘-II/Ir7

Pa3zoen 6. Dxonorus MUKpOOPTaHHU3MOB.
Kak Ha3pIBaeTcsi COOCTBEHHONH MUKPOHACEIEHUE BOJOEMOB?

[Ton neiicTBuem kakux (GpakTOPOB MPOUCXOIUT CAMOOUUIIIEHHE BOJOEMOB?

I[aTL OMPCACIICHUC: KOJIN-UHIACKC, KOJIU-TUTP.




Kto BniepBbIe 10Ka3all CyIECTBOBAHIE MUKPOOPTAaHU3MOB B aTMocdepe?
B kakoe BpeMs rosa Bo3ayx noMmemnieHui Oyaer Mukpoouonorundecku yuiie? [Touemy?

ok~

Pa3zoen 7. Posib MUKpPOOPTraHW3MOB B IIPEBPAILICHUH BEIIIECTB.

1. OxkucneHue MUKpOOpraHu3MaMu YIJIEBOAOPOIOB, )KUPOB, PA3JI0KEHUE MUKTUHOBBIX

BEIIIECTB.

CrniuproBoe, MOJIOUHOKHCIIOE OpokeHre. Bo30ynuTenn 1 XuMu3M Imporecca.

3. MacnsHokHCcI0€, IPONMOHOBOKKCIIOE, alleTO-0yTHI0BOe OpokeHne. XUMU3M U
MHUKPOOBI-Y4aCTHUKH.

4. OkxucieHue 3TUIOBOIO CIUPTA B YKCYCHYIO KHCIIOTY.

[IpeBpamieHre MUKPOOpPraHU3MaMH COSTMHEHUH a30Ta. AMMOHHU(DUKAIHS.

Jlenutpudukamms.

6. Hutpudukamus. XapakrepucTUKa HUTPO3HBIX OAKTEPU.

PaznoxeHne MOYEBHHBI U IUAHAMUIA.

8. Oxwucienue 1 BOCCTAHOBIICHHE COSAMHEHUH JKelle3a MUKPOOPTaHU3MaMH.
XapakTepUCTHKa OCHOBHBIX MpeACTaBUTENIEeH xKene300aKkTepuil.

[TpeBpareHrie MUKpOOpPraHU3MaMK COEIMHEHUN cephbl. Jlenenue cepobakTepuil Ha rpyIIbI
1o (hU3KMO0JIOrNYecKUM cBOMCTBaM. buosornueckoe cBs3biBanue pocdopa

N

o

~

Pa3zoen 8.9kon0rus NOYBEHHBIX MUKPOOPTaHU3MOB.

Coo0b1iecTBa MUKPOOPIaHU3MOB B Pa3IMUHBIX TUIIAX MOYB.

2. Brnusane abuoTwueckux U Onotudeckux (hakTopoB Ha MUKpodIopy mouBbl. CaHUTaApHO-

OMOJIOrNYECKOE COCTOSIHUE IOYB.

[Touma, kak >xuBas cuctemMa. BO3HUKHOBEHUE MOYBEHHON MUKPOOUOJIOTHH.

Okosoro-reorpaguueckasi 3aKOHOMEPHOCTb paclpOCTPaHEHUs] MHKPOOPraHU3MOB B

nouse. [louBeHHas OMOTEXHOIOTHSL.

OcHoBHbIE Tpo(HUUECKHE IPYIIIbI TOYBEHHBIX MUKPOOPIaHU3MOB.

MeTtob1 OnpeiesieHns COCTaBa U aKTUBHOCTH ITOYBEHHBIX MUKPOOPIaHU3MOB.

MuKpoopraHu3Msl U MOYBOOOPA30BATEIbHBIN MPOLIECC.

MukpoOunosiorus HaBo3a 1 KOMIIOCTOB.

Ponp  OGakTepuii B 3ammTe TOYB OT  arpoNpoU3BOJACTBEHHBIX  3arpsi3HEHHM.

DKojoru4eckue npodiaeMbl MOYBEHHOW MUKPOOUOJIOTHH.

10. Okonoruyeckass OMNACHOCTb XUMHUYECKOTO 3arpsi3HEHHs M MyTH OHOXMMHMYECKOH
TpaHcpopMaIy MECTULIUA0B MUKPOOPTaHU3MaMH.

11. Muxkpobuonorudyeckrue 1 abMOTHUECKUE (PAKTOPBI Pa3IoKeHUs] KCEHOOMOTHUKOB.

12. IlepcucTeHTHOCT, ®  JAeTpajanus KCEHOOMOTHKOB B TPHPOTHBIX IKOCHCTEMAax
MUKPOOPTaHU3MaMH.

13. BiusiHre 00pabOTKM TTOYB Ha IEATEITHHOCTE MUKPOOPTaHHU3MOB.

14. BnusiHue OpraHUMYecKUMX, MHMHEPAJIbHBIX U IOYBOYAOOPUTENBHBIX OaKTepUaIbHBIX
MIpernapaToB Ha IOYBEHHBIE MPOLIECCHI.

15. bakrepuanbHble y10OpeHHs U UX IPUMEHEHHUE B CEIbCKOM XO03sHCTBE.

16. Mukpobuooruieckne mpemnaparsl it 00pbObI ¢ BPEIHBIMI HACEKOMBIMH.

How =

©ooNo O

Pa3zoen 19. MukpoOnosorust KOpMOB.

Kak Bnusier coctaB cuiioca Ha MUKPOOHOJIOTHYECKHE TIPOIIECCH TPOTEKAIOIIUE B HEM?

2. Kakwue rpynmsl MUKPOOPTaHU3MOB MOTYT COJIepKaThest B cuitoce? M kakoe BIMSHUE OHU
OKa3bIBAlOT Ha Ka4eCcTBO cuiioca?

Kaxk moBbeIcuTh KauecTBO cuitoca’?

Kak MuKpoopraHu3Msbl BIUSIOT HA Ka4ECTBO ceHa?

Kax Mukpoopranu3Msel BIUSIOT HA KAYECTBO CEHaXka?

=

ok w



7.3 Bonpocskl K 3K3aMeHy

CoNoOA~WNE

A PABEPRERDWWWWWWWWWWNNNNNNDNNDNNNNRPERPRPERPRPERPRPRERER
AP OWONRPOOO~NOUIRPRWNPFPOOONOORARWNPEPOOO~NOUOI WONE O

HcTopus pa3BUTHS MUKPOOHOIOTHH.

Mopdomnorus GakTepuii.

Otmuuue ['p+ G6akrepuii ot ['p-.

OCHOBHBIE OTIIUYUS YKAPUOTUUECKON KIIETKH OT TPOKAPHUOTUUYECKOM.
CocraB MUKPOOHOH KJIETKH.

[Tutanue GakTepuii.

Jlatb onpenenenue SBICHUIO TUIa3MOJIN3a U JIeTIa3MOJIN3a.

Jpixanue OakTepuii.

®da3pl pa3BUTHs OAKTEPUIA.

. ®usnueckue (pakTopbl, BIUAIONIUE HA pa3BUTHE OaKTEpUil.

. Xumuyeckue (pakTopsl, BIUAIOLINE HA pa3BUTHE OaKTepuil.

. buonoruueckue GpakTopbl, BAUSIOMNE HA Pa3BUTHE OAKTEPHIA.

. Mukpodimopa armocdepsl.

. Mukpodiopa BozpI.

. Mukpodiopa rmoussl. Cxema 1moceBoB.

. @ukcanus a3ora CBOOOAHOXKUBYIIUMH MHUKPOOPTaHU3MaMH.

. AMMoHudukanus, HUTpuUKaIus, ICHUTPUPUKAIIHS.

. KinybenbkoBbIe OakTepHm.

. MUKpOOpranu3mbl pa3IMuHbIX BHJIOB I1OYBBI.

. Bnusiane ynoOpenust Ha MEKpOQIIOpy MOYBBI.

. ITouBa. MeTtobl onpeeneHnss MUKPOOPIaHU3MOB.

. Jlyaucteie rpubsl. Mopdonorndeckue ocodbennoctu. [IpencraBurenu u 3HadeHUE.
. ®aKTopBbl, BAUSIONNE HA MUKPOOHBIMIIEHO3 ITOUBBI.

. Muxopu3za u €€ pojb B IPUPOJIE.

. Onu@UTHBIE MUKPOOPIaHU3MBbl pPaCcTEHUI U pusocdepa.

. MukpoO6mosiorust KOpMOB (CeHa, CeHaxa, 3epHa).

. MukpoOuosnorus cunoca. CriocoObl MosydeHHsi XOpOLIEro KopMa.

. IlomyueHnue HUTparuHa M €ro poJib B NOBBILIEHUH YPOKAWHOCTH KYJIBTYP.
. AHTHUOMOTHKY U UX POJIb.

. 3eMJICYJOOpUTETIbHBIE TTPETapaThl.

. IlpeBpaiienne MUKpoOpraHu3MaMH coeTMHeHUs cephl, pochopa, xenesa.
. MonouHokucoe, CnupToBOE, MACISTHOKUCIIOE OpOKEHUE.

. PaznoxeHune IMrauHa, HEeUI0I03bl, IEKTUHOBBIX BEILIECTB.

. Cumbunotnueckasazropukcanus y 6000BbIX paCTEHUH.

. Mukpodiopa cuioca.

. Mukpodiopa ceHaxa.

. Mukpoduiopa ceHa.

. YCTpOICTBO MUKPOCKOIIA U TIpaBUiIa pabOThI C HUM

. Metoibl oceBa Bo3/1yXa. YUeT YMCICHHOCTH OaKTepHii B BO3AYX

. IIpuroroBnenue pUKCUPOBAHHBIX MpENapaToB OaKTepuit

. Onpenenenune IpoxoKei U MIECHEBBIX TPUOOB

. Onpenenenne BI'KII

. IluTatenpHble cpeit U METOABI UX TPUTOTOBICHUS

. MeTozb! BbIIETICHHS YUCTBIX KYJIbTYp MUKPOOPTaHU3MOB

45.
46.

MeToab! 1 CpeaCcTBa CTEPUITU3ALINN
Okxkpacka 6axtepuii mo ['pammy

8 YueOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE o0ecneyeHHne TUCIMIIHHbI

8.1 OcHoBHas uTEpaTypa:
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1. Mukpobuonorus: YueOnuk ans arporexHosoros / Cunopenko O. [I., bopucenko E. I'.,
BanpkoBa A. A., Boiino JI. U. - M.: HULl UH®PA-M, 2021. - 286 c.: 60x90 1/16. -
(Beicmee obOpaszoBanue:bakanaBpuat) (O6moxka) ISBN 978-5-16-009743-5 - Pexum
noctyma: http://znanium.com/catalog/product/456113

2. TocmanoBP.I'.u ap. ImmyHomorus [DnekTpoHHBIA pecypc]: yueOHoe mocobue / - 2-¢
u3., iepepad. - Dnekrpon.nad. - CII6. [u ap.]: Jlans, 2021. - 188 c. - (YueOHUKHN AJis
BY30B) (CneuuanbHas JUTEpaTypa). - Buemnss CCBUIKA:
https://e.lanbook.com/book/96248#book

8.2.JlonmoiHUTEIbHASI JIMTEpaTypa:

1. Emne, B. T. MukpoGuosoruss : y4eOHHMK uisi OakajgaBpOB : JUIsl CTYJ. BBICII.

yue0.3aBeJICHUI 10 Hamp. U CIell. arpOHOMUYECKOro oOpa3oBaHUs :  [yriayOJICHHBII
kypc] / B. T. Emues, E. H. Mumyctus. - 8-¢ u3a., ucnp. u gom. - M. : Opaiit, 2012. -
444, [2] c. - (bakamaBp) (YueOHO-METOIUYECKOEC OOBEIUHEHUE PEKOMEHIYET)

(Yuebnuk). - bubnmorp.: c. 427. - ISBN 978-5-9916-1984-4.

2. benscosa, H.A. MukpoOuonorus: yueonuk / H.A. benscoBa. — Munck: B mk., 2012.
— 443 c: WL - ISBN 978-985-06-2131-3.
http://znanium.com/bookread2.php?book=508546

3. 3umornsaosa, T. B. Ilpaktukym 1o MukpoOuosoruu : yued.nmocodue ajs cryn., o0yd. 1o
cner. 110203 "3ammra pacrenmii" / T. B. 3umormsmoa, M. A. Kapramesa, O. T.
[[Tab6annac. - M. : Konoc, 2007. - 146, [1] c. - bubmmorp.: c. 127-128. - ISBN 978-5-
9596-03 83-0

4. Hetpycos, A.W.IIpakTuKyM MO0 MUKpOOHOIOTHH : yued. mocodue Il CTy/. By30B, O0yU.
no Hanpasienuto 510600 "buonorus", cien. 012400 "MukpoOuomnorus" 1 OHOJIOT. Crell.
/ [A. W. HetpycoB u np.] ; mox pea. A. U. Herpycosa . - M. : Akagemusi, 2005. - 602, [2]
c. - (Bricmree mpodeccuonansHoe o0pazoBanue). - bubmuor.: ¢. 594-599. - ISBN 5-7695-
1809-X

5. T'yceB, M. B. Mukpob6uosorust : y4eOHUK ISl CTyZA. BY30B, 0OydY. IO HAMpaBIICHUIO
510600 "buonorusa" u 6uomn. cren. / M. B. I'yces, JI. A. Muneesa . - 6-e u3z., crep. - M.:
Axanemusi, 2006. - 461, [2] c. - (Briciiee mpodeccrnonanbaoe odpazoBanue). - budnmor.:
c. 440-441. - ISBN 5-7695-2627-0

6. CumopenkoO.Jl. [ ap.]. Muxpobuonoruss [DNeKTpoHHBIH pecypc]: y4eOHUK JUIs
arpoTeXHOJIOTOB - DnekTpoH.JaH. - M.: Hudpa-M, 2017. - 286 c. - (Beicuee
obpasoBanue - bakanaBpuar). Buemnss cepuika: http://znanium.com/go.php?id=912637

7. Pybuna, E. A.MukpoOuosnorusi, (QuU3HOIOrUS MUTaHUSA, CAHUTApHUS [DIEKTPOHHBIHI
pecypc] : yueonuk / E. A. PyOouna, B. ®. Manbiruna. - 2-¢ w3a., UCHp. W JION. -
OnexTpoH.gaH. - M. : ®opym : Uuppa-M, 2018. - 240 c. - (Cpennee npodeccuoHanbHoe
obpasoBanmue). - Buemmnsas cebuika: http://znanium.com/go.php?1d=924768

8. Cwupopenko O. /I., bopucenko E. I'., BanbkoBa A. A., Boitno JI. 1. MukpoOuonorus:
VYuebnuk nns arporexnonioroB / Cunopenko O. 1., bopucenko E. I'., BanskoBa A. A.,
Boiino JI. M. - M.: HUL[ UH®PA-M, 2016. - 286 c.: 60x90 1/16. - (Bsicuee
oOpa3oBanue:bakanaBpuar) (O6n0kKa) ISBN 978-5-16-009743-5.
http://znanium.com/bookread2.php?book=456113

8.3 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YyeMbIX MPU NMPOBeIEeHUH
HAY4YHO-HMCCJIe10BaTeJIbCKOM pad0Thl, BK/II0Yasi epedyeHb IPOrPaMMHOr0 odecnevyeHnst 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMIIeH3HOHHOENPOrPaAMMHOeo0ecIeYeHue:
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https://e.lanbook.com/book/96248#book

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

BT.4. OT€YECTBCHHOEC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennpustue 8. Kondurypanus, 1C: byxranrepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIICKoncynbsTantlIntoc

KasperskyEndpointSecurity mist 6usneca CtaHaapTHbIH

CB0001HO pacnpocTpaHsieMoe JJUIEH3UNOHHOE POrpaMMHoe o0ecrneveHne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTEYECTBECHHOEC

Sunexc.bpaysep

HNuadopmanoHHbIE CIPABOYHBIEC CHCTEMbI
— EnnHoe okHO ocTyna K 00pa3oBaTelbHbIM pecypcaM— PeKUM JOCTyIa:
http://window.edu.ru/
— UIIC «Koucynbrautllnrocy — pesxum gocryna: http://www.consultant.ru/
— Wurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(POpMAIHK (CepBep PaCKpPBHITUS

uHopManun) — pekuM goctyma: https://www.e-disclosure.ru/
—  HWudopmanmonno-npaBoBoid  mopran [APAHT.RU -  pexum  jpocryma:
http://www.garant.ru/

— ABTOoMarm3upoBaHHas crpaBouHas cucrema «Ceapxo3TexHukay (Web-Bepcus) - pexum
nocryr: http://gtnexam.ru/

IMpodeccuonanbublie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubnmoreka eLIBRARY.RU- pexwum gocryma: http://elibrary.ru

— Haykomerpuueckass 6aza JaHHBIX SCOPUS: 0a3a JaHHBIX pedepaToB M IUTHPOBAHUS—
pexxum gocryma:https://www.scopus.com/customer/profile/display.uri

— OdumanpHeicaiiT®enepaTbHONCITYKOBITOCY1apPCTBEHHOMCTATUCTUKI— PEXKUM JIOCTYIIA:
https://rosstat.gov.ru/ (OTKpbITHIH 10CTYIT)

— Poccuiickas Axagemuss Hayk, OTKpBITBI IOCTYIl K Hay4HbIM >KypHajaM — PEXKHUM
noctyna: http://www.ras.ru(OTKpbITBIi 1OCTYIT)

— OdunmanbHeiii caliT MUHHCTEPCTBA CellbcKoro xossiictBa Poccuiickoit deaepanun —
pexkum poctyma:http://mex.ru/ (OTKpBITHIH OCTYII)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBbI:

O OnexkTpoHHbIH OubmMoreunbii karamor Web WPBUC — pexum nocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHb — pexxum nocryna: https://e.lanbook.com/

o DBC Znanium.com — pexxum goctyma: https://new.znanium.com/

o DBC IOPAUT — pesxum gocryna: https://urait.ru/

o DBC POLPRED.COM: http://www.polpred.com/

o DneKTpoHHas o6ubnuoreka U31aTeIbCKOTO LEHTpa «AKazeMus»:
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/

https://www.academia-moscow.ru/elibrary/(xomnekius CIT10)
o DBC ®I'BOY BO Bonoroackas I'MXA — pexum gocrtymna: https://molochnoe.ru/ebs/

9. MaTepnaﬂbno-TexrmquKoe o0ecneuyeHue AUCHHUIIIMHBI

YueOHast ayguropusi 525 A MPOBEACHUS 3aHATUN JEKIIMOHHOTO U CEMHHAPCKOTO THUIIA
(mpakTUYecKue 3aHATHs); TPYNIOBBIX M WHAUBUAYAIbHBIX KOHCYJIbTAIMM;, TEKYILEro
KOHTPOJISI U IPOMEKYTOUHON arTrectanui. OCcHaEeHHOCTh: YueOHast MeOenb: cTobl — 45,
ctynbsi — 90, nocka menoBas. OcHOBHOe 00OpyJIOBaHHeE: IKpaH Ajsl mpoekTopa | miT.,
npoekTop - | mT., KOoMmbploTep B KOMIUleKTe - 1 1mT. YyeOnas ayautopus 534
Jlaboparopus MUKpPOOHOJIOTHH, TUTSI MIPOBEICHUS 1a00paTOPHBIX
3aasTHil. OCHAIICHHOCTh: YueOHas meOenb: crobl — 15, crynss — 30, Jocka MmenoBas.
OcuoBHoe obopymoBanue: pedpakromerp (VMKI it Mosioka), MHKPOCKOIIBI
Oouonornyeckne Muxkpomen P-1, Ttepmocrar, anHa’pocTar, mNHUTaTeNbHBIE CpEBbI,
nabopatopHas Mocyia, X0JIOAUIbHUK ObITOBOM, HEOOXOUMBIE KPACKH U TUATHOCTUKYMBI,
OaKTepUIIUIHBIA O00JyJarenb, OaKTePUOJOTHYECKHE TMeTJIH, CEel( MeTaNInYeCKuH,
OakTepUlIUIHAS JIaMIIa, KOJUIEKIUS MUKPOOPTaHU3MOB.

Oobecnevyenue o0OpazoBanus ajs Jjui ¢ OB3

Jliis obecniedeHust 00pa30BaHUS WHBAIHUIOB U JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3[I0POBBS peanu3alus JUCIUILTTHBIMOXKET OCYIIECTBISATHCS B aAANITUPOBAHHOM BUJIE, UCXOS U3
WH/IMBUIYAIBHBIX NICUXO(PHU3MUECKUX OCOOCHHOCTEH U 110 JIMYHOMY 3asiBIICHUIO 00yJaromerocs,
B YaCTH CO3/IaHUS CIICIIUAIBHBIX YCIOBUH.

B crneuumanbHble yCIOBHS MOTYT BXOJIUTh: HPEJOCTaBICHHE OTAEIBHOM ayAUTOpPHUH,
HEOOXOJUMBIX TEXHUYECKHX CPEACTB, IPUCYTCTBHE ACCUCTEHTA, OKA3BbIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIIb, BEIOOP (OPMBI MPEAOCTABICHHUS] UHCTPYKIIUU IO TOPSIKY MPOBEACHUS
TEKYIIer0o KOHTPOJS M MPOMEXKYTOUYHOM aTTecTallid, WCIOJIb30BaHUE CHEIHAIBHBIX
TEXHUUYECKUX CPEICTB, IIPEIOCTABICHNE IIEpEphIBa ISl IpUeMa MUY, JIEKAPCTB U JIp.

Jlnst v ¢ orpaHUYeHHBIMU BO3MOXHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3aLMs
KOHCYJIbTAIIMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOImIUXCS U3
YHUCiIa MHBAJIUAOB M JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTIIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B IieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J5ia U1 ¢ HapyIISHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIbHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcsi.
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https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

10. KapTa koMneTeHIHi T CHUTTHHBI

Muxpoouosorusi (Hanpasjenne noaroroBku 35.03.04 «<ArpoHomus»

Hens dbopMupoBaHHE 3HAHUM IO OCHOBaM OOILIEH U CEIbCKOXO3AWCTBEHHOM MUKPOOMOJIOTMM W YMEHHH HCIOJIB30BaHUS
JHACHUATUINHBI IIOJIYYCHHBIX 3HAHUM JUIS PEeLIEHHUs IPAKTUYECKUX 3a1a4 CEeIbCKOXO035HCTBEHHOIO IPOU3BOJICTBA.
3amauu ® U3YYUTh CHUCTEMATHKy, MOP(OIOTrHi0, TeHETUKY U pa3MHOKEHHE OakTepuii; MeTaboIM3M MHUKPOOPTaHHW3MOB, y4acTHe
JUCLIUIUTUHBI MHUKPOOPraHU3MOB B IIPEBPALIECHUAX PA3IUYHBIX COCAUHECHUU,
. U3Y4YUTh [IOYBEHHBIE MUKPOOPraHU3MbI U OCBOUTH METOBI OIIPEACIICHUS UX COCTaBa U aKTUBHOCTH;
. chopMHpOBaTh TMOHATUS O POJM MHUKPOOPTraHM3MOB B IOYBOOOpPA30BATEIHLHOM NPOIECCE M BOCIPOU3BOICTBE
IUIOIOPO/IMSL  TI0YB, MHUKPOOHMOJOTMYECKHX IMpoleccaX  NpU MOJyYeHHH OPraHUYeCKUX YAOOpEHHid; O BIUSHHUU
arpOTEXHUYECKUX IMPUEMOB HA IOYBEHHBICE MUKPOOPTraHU3MbI, O BO3MOYKHOCTH HCIIOJIb30BaHUsS MUKPOOPraHU3MOB B
TEXHOJIOTHSIX CEIbCKOX035HCTBEHHOIO MPOU3BO/ICTBA.
B mporecce ocBoeHUs JAHHOM JUCHUIUIMHBI CTYACHT GOPMHUPYET M JEMOHCTPHPYET CIASAYIOIINE
OobmenpodeccnoHaAIbHbIE KOMIIETEHITUN
KomMnereHumu IInanupyemMslie pe3ysbTaThl Texnonorus dopma CryneHu ypoBHSI OCBOECHHUS
HNupexc dopmMynrpoBKa 00y4eHUs (MHINKATOPHI dbopmupoBaHUs OLIEHOYHOTO KOMIIETEHIINI
JIOCTHMIKEHUSI KOMIIETEHLIMI CpeacTBa
OIIK-1 | Crocoben pemaTh N-1onk1 Jlexmu TectupoBanue IoporoBsiii
THUIIOBbIE 3a1a4u - MopdoJIoTHYECKHE U (yaoBJ1eTBOPUTEJIbHbIIH)
npoeccnoHaIbHON ¢msnonornyeckue cpoiictea | JlaboparopHsie pabOTHI | Y CTHBIN OTBET 3HaeT MOp(OIOTHIECKHE U

EITEILHOCTA HAa OCHOBE
3HAHUHA OCHOBHBIX 3aKOHOB
MaTeEMaTHIECKUX 51
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
nH(OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJOTUH

MHUKPOOPTaHU3MOB
HAXOSIINXCA B OKPY KaoIIei
cpelle ¥ UX BIIUSHUE Ha
TEXHOJIOTHIO ITPOU3BOJICTBA U
riepepaboTKu
CEIBbCKOXO3IHCTBEHHON
MPOAYKIIHH.
NJ1-1omk.1-T10IB30BaThCS
nabopaTopHBIM 000pyTOBAaHHEM
Y TIOCY10#, HEOOXOAMMOH TSt
MIPOBEICHUS
MHUKPOOHOJIOTUIECKIX
HICCIIEJOBAHUM;
-T10J1h30BATHCS HOPMATHUBHO-
TEXHUYECKOM TOKyMEHTaIuei
OTIpEeCIISIONIEN KaueCTBO
00BEKTOB HCCIEI0BAHUS
WJ1-30mk.1-HaBBIKAMH
MHUKPOOHOJIOTUIECKIX
HCCIIEJOBAHNH.

CaMocTosiTenbHast
pabota

(hM3HOIIOTHYECKUE CBOHCTBA
MHUKPOOPTaHIU3MOB,HaXOJISIINXCS B
OKpYKaroIel cpefie ¥ UX BIHSTHHAE
Ha TEXHOJIOTHIO TIPOU3BOJICTBA H
nepepaboTKu
CEJThCKOXO3SIICTBEHHOU MTPOAYKIIHN
IIpoaBunyTHI

YMeeT n0IB30BaTHCS
nmabopaTopHBIM 000pYIOBAaHHEM U
MOCYA0H, HEOOXOTUMOM TSI
MIPOBEJICHHUSI MUKPOOUOJIOTHYECKUAX
WCCIIeIOBAHNH MTHOPMATHUBHO-
TEXHUYECKOHN TOKyMEHTaleil
OTIpEICIISIONIEe KaueCTBO 00 BEKTOB
HCCIIEIOBAHUS.
Bricoknii(oTIM4HO)

Baageer HaBbIKAMU
MHUKPOOHOJIOTUIECKIX
HCCIICIOBAHUA.
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