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1 Heap 1 3272494 JUCHUILIMHBI

L]ens - hopmupoBaHUE 3HAHMI IO OCHOBAM OOIIEH M CEIbCKOX03sIHCTBEHHOM
MHUKPOOHOJIOTUN U YMEHUH HCIIOJIB30BaHMsI TOJYYECHHBIX 3HAHUN JIJIS1 pEIICHHs TPaKTHYECKUX
3aJ1a4 CeIbCKOXO035HCTBEHHOTO MTPOM3BOJICTRA.

3aoayu:

—U3YYUTh CHCTEMATHKY, MOP(OJIOTHIO, TCHETUKY U pa3MHOKEHHE OaKkTepuid; MEeTab0In3M
MHUKPOOPraHU3MOB, Y4aCTHE MUKPOOPIraHU3MOB B IIPEBPALLECHUAX PA3IUYHBIX COCIUHEHUU;

— M3YYUTH TIOYBCHHBIC MUKPOOPTAaHU3MBI U OCBOMTH METOBI ONPEIEIICHUSI MX COCTaBa M
AKTUBHOCTH;

—chopMUPOBATh TOHSATHUS O POJIM MUKPOOPTaHU3MOB B ITOYBOOOPA30BATEIHLHOM MPOIIECCE
U BOCHPOU3ZBOACTBC IIOAOPOAUA IIOYB, MI/IKpO6I/IOJIOFI/I‘-IeCKI/IX nmpomneccax Ipu MOJYUCHUU
OpPraHWYeCKUX yIOOpeHWH,; O BIUSHUH AarpOTEXHHYECKUX IPHEMOB Ha IIOYBEHHBIC
MUKPOOpPTaHHU3MbI; O BO3MOKXHOCTU HCIOJIB30BAHUA MHUKPOOPTaHU3MOB B TCXHOJOIUAX
CEITbCKOXO3SHCTBEHHOTO MTPOM3BOJICTBA.

2MecTo qucuunauHbl B cTpykrype OITOII

Huctmmumna — «Mukpoouosiorus»  (b1.0.15)  orHocuTcss kK 6a30BOM  yacTu
npoecCHOHANBFHOTO IUKIa (heaepaTbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTeNbHOIO CTaHIApTa
BBICIIETO OOpa30BaHMUsI 1O HaIpaBiIeHUIO MOAroToBKH 35.03.04 ArpoHomusi.

K umcny BXONHBIX 3HAHWI, HAaBBIKOB M KOMIIETEHIIMI CTyJIEHTa, MPHUCTYMAIOIIETO K
U3YYECHUIO JUCHUIUIMHBI «MHKPOOHOJIOTUS», MOJKHO OTHOCHUTHCA CIEAYyIollee: BiaJeHue
OCHOBOITOJIAralOlMMH  3HAaHUSMUA IO OPraHMYECKOM, HEOPraHUYECKOM, AaHAIUTUYECKOW U
(bUBKOUTONAHON XUMHUHU, (PU3UKHA C OCHOBAMU OMO(PU3UKHU, OMOJIOTHH, OOTAaHUKH.

NuauBuayanbHble CHOCOOHOCTH, C YMEHHEM  B3aUMOJCWUCTBUS, COTPYIHUYECTBA,
yMeHHe paboTaTh B TpyNmax W MPUHUMATh COLMAJIbHBIE, ATHYECKHE O0053aTelIbCTBA,
KPUTHYECKOE OCMBICIIMBaHHE  WHGOpMAIMU ¥ CaMOKPHUTHKA. Takke CloJja OTHECCHBI
CIIOCOOHOCTH PadOTHl B MEKAUCIUILIMHAPHON KOMaH/€, B3aUMOJICHCTBUE C IKCIIEPTAMHU JIPYTHX
NPEeIMETHBIX  00JacTei, BOCHPHUATHE PAa3HOOOPA3HBIX MEXKKYIbTYPHBIX  PAa3IUYUil B
MEXTYHapOJAHOM KOHTEKCTE.

Coueranue 0a30BBIX, HCCIENOBATENLCKUX 3HAHWMA, CIIOCOOHOCTH MPUMEHSATh WX Ha
IpaKTHUKE, T€HEPHUpOBaTh HOBBIE HJEH, pabOTaTh AaBTOHOMHO, aJalTUPOBAaThCA K HOBBIM
YCIIOBUSIM, OBITh HHUIIMATUBHBIM, JTUIACPOM, YMETh pa3padaThiBaTh MPOEKTHI U YIIPABISATH UMH,
OTBeuaTh 3a KaYeCTBO, UMETh BOJIIO K YCIEXY.

OcBoenne yueOHON nucrUmIUHBL «MuUKpoOHonorus»  0Oa3upyercs Ha 3HAHUAX U
YMEHHMSIX, MMOJIYY€HHBIX CTYJ€HTaMH MPU U3YYE€HUHU TaKUX TUCIHUILIMH KaK MaTepuaIlcTUYecKas
METOJIONIOTHsI, OMOJIOTHs, OOTaHHWKA, OpTaHINYECKast U HEOPTaHMUECKash XHUMHSL.

3HaHUsA, YMEHHS H HaBbIKH, (QopMuUpyeMble HaHHOW Y4YeOHOW JAMCITUIUITMHOM,
HEOOXOIUMBI ISl U3YUCHUS MOCICAYIOMNX JUCIUTLIINH: 3eMIIeIeINe, arPOXUMHEsI, OMOXUMUS U
buznoNorus pacTeHHii, paCTEHUEBOICTBO.

3.  Komnerenmum oOyuyawmerocsi, (opmupyemMble B  pe3yJbTarTe  OCBOEHWUSs
Y4eOHOMIM CUMIITTHHbI

[Ipouecc u3ydeHus OUCHUIUIUHBI «MHKpOOHONOTHS» HalpaBieH Ha (HOpMHUpPOBaHHE
CJIEYIOINX KOMIICTCHIIUN:

Koa v HaumMeHoBaHue

KO)I N HAMMCHOBAHME HHIAMKATOPA JOCTHKCHUA KOMIIECTCHIUH
KOMIICETCHIIHU

OIIK-1Cmnocoben pemats | MA-1onk-1-Mop¢honoruio 1 (GU3M0IOTHUI0 MOYBEHHBIX M PACTUTEIBHBIX

THUIIOBBIC 3a1a4U MI/IKpOOpFaHI/IBMOB;
npodeCcCuOHATBHON NJI-2- oik-1-TI0JIB30BATHCS TA00PATOPHBIM 000PYI0BAHUEM U TTOCY IO,
JesITeThHOCTH HA OCHOBE HEOOXOAUMOM TSl IPOBEICHHSI MUKPOOHOJIOTHUECKIX MCCIIeIOBAHUN;
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3HAHUM OCHOBHBIX N-30nk-1- HABBIKAMU MUKPOOUOIIOTHYECKUX HCCIICTIOBAHUH.
3aKOHOB
MaTEMaTHYECKHUX,
€CTECTBEHHOHAYYHbIX U
oOmenpodecCuoOHATBHBIX
JUCITUTIIMH C
MPUMEHEHUEM
MH(pOpPMaIMOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH

4CTpyKTYypa M colepKaHue Y4eOHOM THCIUTIINHbI
OO01mast Tpy10€MKOCTh TUCHUTUINHBI COCTABISIET 4 3a4ETHBIC €TUHUIIBL.
4.1 CTpykTypa y4ueOHOI J1CHUIITTHHbBI

Bun yueGHOM Bcero Cemectp Bcero
paboTsl OYHO 3 2 Kypc 3a09HO
AyauTopHbIe 34 34 14

3aHATHS (BCEro)

B TOM 4YHCJIC:

Jlexmuu (JI) 17 17 6
IIpaxkTrueckue ) )
saastus (I1P)
JlaGopaTopHbie
pab6otsr (JIP) 17 17 8
CamocrosTebHas 102 102 121
pabora (Bcero)

SK3AMCH JK3aMeH JK3aMeH
Kontpons 8 8 9
Obmas 144 144 144
TPYJAOEMKOCTD, YaChI
3adeTHbBIE €MUHUIIEI 4 4 4

4.2 ConepxxaHnue pa3ieioB y4eOHOH TUCHHUILIMHBI

Pasoen 1. Vicropusi MUKpOOHOJIOTHH

Ucropus pa3Butus Hayku 0 MUKpoopranuzmax. Beeaenue. [Ipenmer MukpoOuoiorum.
HUctopust Mukpobuonoruu. OTkpeiTue MUKpoopranu3mMoB Autonu Ban JleBenrykom. JI. ITactep
- OCHOBOIOJIOKHUK MUKpoOHosioruu. Pa3suTe oteuecTBeHHOM Mukpobuonoruu. [ naBHble
HATPaBIICHUS PA3BUTHS COBPEMEHHONH MUKPOOUOJIOTHH.

Pa3zoen 2. CucremaTrka MEKPOOPTaHH3MOB

[TonsTHe 0 cucTeMaTuke MUKpoOopranu3MoB. Knaccudukarust 6akTepuit.
Knaccudukanus rpudos. Kiaccudukanms Bupycos.

Pa3zoen 3. Mopdonorust 6akrepuii.

OcHoBHbIe hopmbl OakTepuit. Pazmepsl MukpoopranusmoB. CTpoeHHue OakTepruaabHOM
KIIETKHU (YKapHOTUYIECKOM, TpOKapuoTuueckoit). OcodeHHocTH MophoIorun rpudoB.
AxTuHOMUIIETEI. MOPGOIOTHS BUPYCOB.



Pasoen 4. dusnonorus MUKpOOPraHU3MOB.

Xumudeckuit cocraB MUKpoOoB. [Tutanne MukpoOoB. Jlprxanue MUKpoOOB. DepMEHTHI U
UX POJIb B IPEBPAILCHUH BEIIECTB MUKPOOpPraHu3MamMu. PocT 1 pa3MHOXKeHHEe MUKPOOOB.
KynbrusupoBanust MukpooprannzMoB. OOpa3zoBaHre MUKpOOaMH MUTMEHTOB, TOKCHHOB,
apOMAaTUYECKUX M JPYTUX BEIIECTB.

Pa3zoen 5. Bnusiaue sko10rudeckux (akTopoB Ha MUKPOOPTaHU3MEI.

@usnueckue GakTopsl. Xumuueckue Gpaxkropsl. buonornyeckue paxTopsl.

Pa3zoen 6. Dxon0rvss MUKpOOPTaHU3MOB.

Muxpodiopa armocdepsl. Mukpodiiopa BOIbI.

Pa3zoen 7. Poib MUKpPOOpPTaHW3MOB B TIPEBPAILICHUH BEIIIECTB.

Kpyrosopot azota, aMMOHUBHUKALMS, HUTPUPHUKALHS, AeHuTpupuKanus. Bozoyaurenu
3TUX TporeccoB. CBOOOTHOKHUBYIIHE, CHMOHOTHYECKHE a30ToduKcaTopbl. CBOMCTBA OaKTepuid
pona Rhizobium. ITonyuenue nutparuna.llpeBpamienne MUKpOOpraHU3MaMH COSTMHEHUI
yraepoaa. [IpeBparenre MUKpoOopraHiu3MaMu COeMHEHUH cepbl, pocdopa, xKeneza u APyrux
3JIEMEHTOB. bposkeHre — MOJIOUHOKHCIIOE CITUPTOBOE, MACISTHOKHCIIOE.

Pa3zoen 8. 3xonorust MOYBEHHBIX MUKPOOPTaHU3MOB.

3UMOTeHHbIE, aBTOXTOHHBIC, OMUTOTPO(HbIE TPYNIBl MHUKPOOPTaHM3MOB. BiusHue Ha
MUKpOHACeJIeHHEe TOYBbl €€ o00paboTku u Menuopauuu. Ponab MHKpOOpraHu3MOB B
rymycoo0pa3zoBaHuu. Onu(HUTHAS MHUKpodopa U €€ poJib B KUZHEACATEIHHOCTH PACTEHUIL.
[TpenapaTsl MUKPOOHOTO IPOUCXOXKACHUS, CTUMYIUPYIOIINE POCT PACTEHH, CHHTE3 KOPMOBOIO
Oenka, (hepMEHTOB, aHTHOUOTHKOB.

Pazoen 19. MukpoOuoIOTHsI KOPMOB.

Muxpobuosnorust cusoca. MUKpoOHoorus ceHa. MUKpOOHOJIOTHsI CeHaKa.

4.3 Pa3znenbl yueOHOW TMCHUIIMHBI U BUAbI 3aHATHI

Ne HaHMeHgBaHHe pasicra Jlexuuu | Jlabopatopubiepabotsl | CPC | Kontposns | Beero
ILII. y4eOHOM TUCIUIINHBI
1 | Uctopus MUKPOOHOIOTHI 1 8 9
2 CucremaTtuka 1 8 1 10
MUKPOOPTaHU3MOB
3 | Mopdonorus 6akrepuit 2 3 8 1 14
4 ®usnonorus 2 4 12 1 19
MUKPOOPTaHU3MOB
Bnusinue sxonorunyeckux
5 | pakTopoB Ha 2 12 1 15
MUKPOOPTraHU3MbI
g | Jxomorns 2 2 12 1 17
MUKPOOPTraHU3MOB
7 Ponp MUKpOOpranusmos B 3 14 1 18
IpEBpaIeHUH BEIECTB
8 DKOJIOTHS TTOYBEHHBIX 9 4 14 1 21
MUKPOOPTraHU3MOB
9 | MukpoOroIorus KOpMOB 2 4 14 1 21
Utoro: 17 17 102 8 144

SMartpuna ¢popMmupoBaHUs KOMIIETEHIUI 10 TUCUUIJIMHE




No O61enpod.Komi. Obmee

. Paznenbl IucHUIIIMHEL KOII-BO
OIIK-1 KOMII-i

1 | Uctopus MuKpoOHOIOTUU + 1

2 | CucremaTuka MUKPOOPTaHU3MOB + 1

3 | Mopdonorus Gakrepuit + 1

4 | ®u3nosorus MUKpOOPTraHU3MOB + 1

5 Bnustaue sxonoruueckux (GakTopoB Ha + 1

MHUKPOOPIaHU3MBI

6 | DKOJOTHsT MUKPOOPTaHU3MOB + 1

7 | Poib MUKpOOPTraHU3MOB B IIPEBPAILIEHUH BELLIECTB + 1

8 | DKoJorus MoYBEHHBIX MUKPOOPTaHU3MOB + 1

9 | Mukpo6Hoiorus KOpMoB + 1

6 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

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

paboThI —

17 gaca.

35 % - 3aHATHS B UHTEPAKTUBHBIX (hOpMax OT 00beMa ayTUTOPHBIX 3aHITHA.

Bu Ucnonb3yembie naTEepakTUBHBIE | KO-
Cemectp Tema o0pa3oBaTenbHbIE TEXHOIOTUU BO
3aHATHS
U TeMa 3aHITHUs 4acoB
Brinenenue 4ucToi KyabTypsl
JIP perert YAIRTYP HccnenoBarensckas pabora 4
Oaktepwuii
MukpoOHOIOTHUYECKOe
JIP p HccnenoBarensckas pabota 2
HCCIIETOBAaHHNE BO3/1yXa U BOJIBI
3
Muxkpobuosornyeckoe
JIP HCCIIENOBAaHUE PAa3HBIX BUIOB HccnenoBarensckas padbora 4
MOYB
MukpoOuoIornIecKoe
JIP UccnenoBarenbckas pabora 4
UCCIIeIOBaHHEe KOPMOB
Utoro: 12

7 Y4eOHO-MeTOoAMUYECKOE 0OecTieueHHe CaMOCTOSITeIbHOM padoThl cTyAeHTOB. OlleHOYHbIe
CpPeACTBA TEKYLIEro KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOYHOM ATTeCTAIlUM 110 UTOTaM
OCBOCHHUSA THCIHHUILINHEI

7.1 Buabl caMOCTOATEIbHOM PadoThl, MOPAI0K UX BHINOJHEHHUSA U KOHTPOJISI

| Ne |

Paznen (Tema) | Bumei CPC | Tlopsnok Bemonnenns CPC |

Merton




n/m JTACITUTIIAHBI KOHTPOJIS
1 [TonrotoBka k | PaboTa ¢ JIeKIMOHHBIM YCTHBII
Hcropus 3aHSATHIO MaTepHuaioM, OCHOBHOU H BOIIPOC
MHKPOOHOJIOTUH JOIOJHUTEIBHOM
JUTEPATYPOM, UHTEPHET-
pecypcamu
2 IIOArOTOBKAa K | PaboTa ¢ JIeKIIMOHHBIM YCTHBIHN OTIPOC
CucreMaTuka 3AHSITHIO MaTepUaiOM, OCHOBHOM U
MHKPOOPTaHU3MOB JIOTIOJTHUTENBHOM
JUTEPATYpPOM, UHTEPHET-
pecypcamu,
3 MOATrOTOBKAa K | PaboTa ¢ JIeKIMOHHBIM KOHTpPOJIbHAS
JIP, monroToBka | MarepuaioM, OCHOBHOM U paborta
MOp(bOHf)FI/ISI K TECTUPOBAHHUIO | AOMOTHUTEIBHON naboparopHast
Gaxrepuit JTUTEPaTypOil, HHTEPHET- pabora
pecypcami, moAroToBKa
otuera o JIP
4 MOAroToBKa K | PaboTa ¢ IeKIMOHHBIM KOHTPOJIbHAS
JIP, monroToBka | MatepuaioM, OCHOBHOM U paborta
Dusnonorus K TECTUPOBAHUIO | AOMOTHUTEIBHON naboparopHast
MHKPOOPTaHU3MOB JTUTEPaTypOil, HHTEPHET- pabora
pecypcami, moAroToBKa
otyera o JIP
5 | Bausuaue IIOAroTOBKa K | Padora ¢ NIEKIIMOHHBIM KOHTpPOJIbHAS
HKOJIOTHUYECKUX TECTUPOBAHHUIO MaTcpHrajioM, OCHOBHOH M pa60Ta
(akxTopos Ha JOTIOIHUTEIIFHOM
MHUKPOOPTaHU3MbI JUTEPaTypOi, HHTEPHET-
pecypcamu
6 IIOJATOTOBKA Pabora ¢ 1eKIInOHHBIM YCTHBIH OTPOC
onpocy, MaTepuaioM, OCHOBHOU U naboparopHast
Oxomorus MOATOTOBKA K | JOTIONHUTEIBHOM pabora
MHKpOOPTaHM3MOB JIP JIUTEPATypPOU, UHTEPHET-
pecypcamu, MoAroToOBKa
otueta 1o JIP
7 | Poip MOATrOTOBKAa K | PaboTa ¢ JIeKIMOHHBIM KOHTPOJIbHAS
MUKPOOPraHU3MOB B TCCTUPOBAHHUIO MaTcpHrajioM, OCHOBHOH M pa60Ta
[peBpalieHu JOITIOJITHUTCIIbHOU
BELIECTB JUTEPATYpPOM, UHTEPHET-
pecypcamu
8 IIOJATOTOBKA Pabora ¢ 1eKIInOHHBIM YCTHBIH OTPOC
DKOJIOTUS onpocy, MaTepuaioM, OCHOBHOU U naboparopHast
IIOYBEHHBIX IoAroToBKa K HOHOHHHTCHBHOﬁ pa60Ta
MHUKPOOPTaHU3MOB JIP JIUTEPaTypOl, HHTCPHET-
pecypcamu, MoAroToBKa
otueta 1o JIP
9 IIOJATOTOBKA Pabora ¢ 1eKInOHHBIM YCTHBIN OTIPOC
onpocy, MaTepuaioM, OCHOBHOU U naboparopHast
Muxpobuomorns MMOATOTOBKA K | IOMTOJTHUTEILHOU paborta
KOpMOB JIP JIUTEPATypPOU, UHTEPHET-

pecypcaMu, MoAroToBKa
otueta 1o JIP




HTtoroBeiii KOHTPOJIb ITonroroBka Pabora ¢ 1eKInOHHBIM
dK3aMEH MaTepuaioM, OCHOBHOU U
JIOIIOJTHATEIbHOMN
JIUTEPATypPOU, UHTEPHET-
pecypcamu

OK3aMCH
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7.2 KOHTPOJIbHBIE BOMPOCHI IJIsl CAMOIIPOBEPKH

Pasoen 1. Vicropusi MUKpOOHOJIOTHH

UTo sBIISIETCS MPEIMETOM U3YUEHUS MUKPOOHOJIOTHH?
KTto oTKpbUT MUP MHUKPOOOB?

Kakue otkpertus caenan JIyu ITactep?

Kakue otkpeitus caenan .M. Meunukos?

Pasoen 2. CucremaTika MUKpPOOPTaHU3MOB

Uto sBIsSE€TCS OCHOBHOM KIAcCH(DMKAIIMOHHOM €IWHHMIICH B CHCTEME JKHMBBIX

OpPraHU3MOB?

JaliTe onpeneneHue poay, BUAY U MITAMMY.

B kakux enuHHUIIaX U3MEPSIIOTCS BUPYCHI M OaKTepuu?

UYro Takoe 6akTepuodar?

Pa3zoen 3. Mopdonorust 6akrepuii.

Kaxkue npusHaku 6akTepuit OTHOCATCS K MOP(OTIOTO-IIUTOTOTUUECKIM?

Kak pacnojiararoTCs KICTKH CTa(bI/IJIOKOKKOB, CTPCIITOKOKKOB, CaplH, TCTPAKOKKOB,

JTUTIIIOKOKKOB?

UeM OTIIMYAIOTCS KJIOCTPUANUU OT Oarui?

B uem oTimume ['p+ Gakrepuii ot ['p-?

OCHOBHBIE OTIHYHUS YYKAPUOTHUECKON KIETKH OT MPOKAPHOTUIECCKON?

Pasoen 4. duznonorus MUKpOOPraHU3MOB.

CocraB MUKpPOOHOM KIIE€TKH?

Kakyto ¢pyHKIHIO BBIMONHAIOT OETIKU B MUKPOOHOH KieTKe?
Crnioco0OsbI muTanus OakTepuii?

JlaTh orpeniesnieHue SBICHHIO MIa3MOJIH3a U ACTIa3MOIH3a.
Kaxk 6akTepun MOTYT OTHOCUTCS K KUCTIOPOAY?

Kak yacto nmpoucxoauT nenenue 0aKTepruanbHbIX KIETOK?
Kaxkue cymecTByroT ¢as3pl pa3BUTHS OaKTEpHii?

Pazoen 5. Bnusitaue sxon0rudeckux (akTopoB Ha MUKPOOPTaHU3MEI.

Kaxk ACIATCA 6aKTepI/II/I, B 3aBHCHUMOCTH OT ONTHMAaJbHOMI UL UX  pPa3BUTHUA

TeMnepaTypbi?

Kaxk ACIIATCA 6aKT€pI/II/I, B 3aBHCHUMOCTH OT ONTHMAaJIbHOMN AJI UX Pa3sBUTHA KUCIIOTHOCTU

cpensbi?

Kaxk n3MmeHsieTcss OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MNOTCHIHUAJI CPCABI ITPHU OTMUPAHUN

KYJIbTYpbI OaKTEpHii?

Kakue cymecTByloT BUABI B3aMMOOTHOIICHUH OAaKTEpHil Mex1y cOOOH M OKpysKaromen

cpenoit?

Kakoe neiicTBre Ha MUKPOOPraHU3Mbl OKa3bIBalOT PEHTIT€HOBCKUE U KOCMUYECKHE JTyUH?

Paszoen 6. Dxonorusi MUKpOOPTraHU3MOB.
Kaxk Ha3piBaeTcst COOCTBEHHON MUKpPOHACEICHUE BOAOEMOB?

[Ton neficTBreM KakuxX (paKTOPOB MPOUCXOIUT CAMOOYHILEHUE BOAOEMOB?

HaTI) OMpECACIICHUC: KOJIN-UHACKC, KOJIN-TUTP.




Kto BniepBbIe 10Ka3al CyleCTBOBAaHHE MUKPOOPTaHU3MOB B aTMocdepe?
B kakoe BpeMs rosma Bo3ayx nmoMmemieHui Oyaer Mukpoouonorndecku yuiie? [louemy?

SRR

Pa3zoen 7. Poib MUKpPOOpPTaHW3MOB B TIPEBPAIICHUH BEIIIECTB.

1. Oxkucnenue MUKpOOpraHU3MaMu YIJIEBOAOPOJOB, JKUPOB, PA3JI0KEHUE TUKTUHOBBIX

BELIECTB.

CrniuproBoe, MOJIOUHOKHCIIOE OpokeHre. Bo30yanuTenu u XuMmu3M mporecca.

3.  MacasHokucioe, MpOMMOHOBOKHUCIIOE, alleTO-0yTHIIOBOE OpokeHUEe. XUMHU3M U

MHUKPOOBI-Y4aCTHUKH.

OxucieHe 3TUIOBOTO CIUPTA B YKCYCHYIO KUCIOTY.

[IpeBparieHrie MUKPOOPraHU3MaMH COCIMHEHH a30Ta. AMMOHHM(UKALIKS.

Jenutpudukarmms.

6. Hutpudukamus. XapakrepucTuka HUTPO3HBIX OAKTEPHIA.

Pa3noxeHre MOUEBHHBI U IMAHAMUJA.

8. OkucieHne 1 BOCCTaHOBIICHHE COCIMHEHUH jKee3a MUKPOOPTaHU3MaMH.
XapakTepucTHKa OCHOBHBIX MPEICTABUTEIICH KEIe300aKTePHil.

[IpeBpaiieHe MUKpOOPraHU3MaMU COEAMHEHUH cephl. JleaeHne cepoOakTepuii Ha TPYIIIIBI
1o GU3HOJIOTUYECKUM CBOMCTBaM. bruonornyeckoe cBsa3piBanue dhochopa

N

o &

~

Paszoen 8. 3xonorvs NOYBEHHBIX MUKPOOPTaHU3MOB.

Coo01iecTBa MUKpPOOPIaHU3MOB B PA3IUYHBIX TUIAX MTOYB.

2. Bnusnue aOnoTnveckux U OMOTHUECKUX (PaKTOPOB HA MUKpO(dIopy mouBbl. CaHUTApHO-

OHMOJIOrMYECKOe COCTOSIHHUE MTOYB.

[TouBa, kak xuBas cuctemMa. BOSHHKHOBEHHE MOYBEHHONH MUKPOOUOJIOTHH.

Dkonoro-reorpaduyeckas 3aKOHOMEPHOCTb PacCHpOCTpaHEHUsST MHKPOOPraHU3MOB B

nouse. [TouBeHHast OMOTEXHOJIOTHSI.

OcHoBHbIE TPOPUUECKHE IPYIIIBI TOYBEHHBIX MUKPOOPTaHU3MOB.

Mertoab! onpeieNIeHus COCTaBa U aKTUBHOCTHU MTOYBEHHBIX MUKPOOPTaHU3MOB.

MuKpoopranu3mMsl U MOYBOOOPA30BATEIBHBIN MPOIIECC.

Muxkpo6uoiorust HaBo3a ¥ KOMIIOCTOB.

Ponr  Oaktepmii B 3amuTe TIOYB OT  arpoNpPOM3BOJICTBEHHBIX  3arps3HEHUM.

DKosorndyeckue npooaeMbl MOYBEHHOW MUKPOOHUOIOTHH.

10. Dkonoruyeckas OMAaCHOCTh XHWMHYECKOTO 3arps3HEHUST W MYTH OHOXHUMHYECKOM
TpaHcopMaIH MECTUITUI0B MUKPOOPTaHU3MAMH.

11. Mukpobuonornyeckne u abuoTHIECKre (HaKTOPhI pa3JIOKEHUST KCEHOONOTHKOB.

12. IlepcucTeHTHOCT, M JAerpajanus KCEHOOMOTMKOB B IPHPOJHBIX SKOCHCTEMAax
MUKPOOPTaHU3MaMH.

13. BriiusiHue 06paboOTKH OYB HA IEATEIHHOCTh MUKPOOPTaHU3MOB.

14. BausiHue OpraHUYecKuX, MHUHEPAJbHBIX W IMOYBOYJOOPUTEIBHBIX OaKTepHUaTbHBIX
MPEerapaToB HA MTOYBEHHBIE IPOIIECCHI.

15. baktepuanbHbple yIOOpEHUs M KX TPUMEHEHHE B CEJTbCKOM XO0351CTBE.

16. Muxkpobuonoruueckre npenaparsl st 00pbObI ¢ BpeTHBIMU HACEKOMBIMH.

> w =
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Paszoen 19. MUKpoOHOIIOTHS KOPMOB.

Kak Bnusiet cocta cuioca Ha MUKPOOHOJIOTHYECKHE MPOLIECCHI MPOTEKAIOIINE B HEM?

2. Kakwue rpynmnsl MUKpOOPTaHU3MOB MOTYT CO/epKaThes B cuitoce? U kakoe BIMSHUE OHU
OKa3bIBAIOT Ha KauecTBO cuiioca?

Kax noBeicuTh KauecTBo cuioca?

Kak Mukpoopranu3msl BIUSIOT HA Ka4eCTBO ceHa?

Kak MUKpOOpraHu3Mbl BIUSIOT HA KAYECTBO CEHa)Ka?

=

o~ w



7.3 Bonpocsl K 3K3aMeHy

RBO©oO~NOr~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

HcTopus pa3BUTHS MUKPOOHOIOTHH.

Mopdomnorust GakTepuii.

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

OCHOBHBIE OTJIMYHS 3YKAPUOTUIECKOH KIIETKU OT MPOKAPUOTUUECKOM.
CocraB MUKPOOHOH KIIETKH.

[Muranue 6akTepuii.

Jlatb onpenenenue SBISHUIO TUIa3MOJIN3a U JIeTIa3MoIIn3a.
Jpixanue OakTepuii.

®da3pl pa3BUTHs OAKTEPHIA.

dusnueckue GakTopbl, BIUAIOMINE Ha Pa3BUTHE OAKTEPHIA.
Xumudeckue (HakTophl, BIUSIONTNE HA pa3BUTHE OaKTEpHUH.
Buonornyeckue GpakTopsl, BIUSIONIME HA pa3BUTHE OaKTepHil.
Muxkpodiopa arMmochepsl.

Muxkpogiaopa BOABI.

Muxkpodiopa nmoussl. Cxema 1moceBoB.

@duxcanus a30Ta CBOOOJHOKHUBYIIUMU MUKPOOPTaHU3MaMHU.
AmMMoHuduKanys, HUTpUPUKays, IeHUTPUPUKAIIHS.
KnyGenbkoBbie OakTepuu.

Mukpoopranu3Mbl pa3TU4HbIX BUJIOB MTOYBBIL.

Bnusiaue yno6penust Ha MUKpO(DIOPY MOYBHI.

[TouBa. MeToibl onpeiesieHUsI MUKPOOPTaHU3MOB.

Jlyauctsie rpulbl. Mopdororuueckue ocodennoctu. [IpencraBureny v 3HaueHUe.
®DakTOPHI, BIUSAIONINE HA MUKPOOHBINIIEHO3 TTOYBHI.

Muxopusa u ee poiib B IPHUPOJIE.

OnuduTHBEIE MUKPOOPTaHU3MBI PAaCTeHHI 1 pru3ocdepa.
Muxkpobuosorus KOpMoB (CeHa, CeHaXa, 3€pHa).
Mukpo6uosnorus cuitoca. CriocoObl OTy4EeHHs XOPOIIETO KopMa.
[TonmyyeHne HUTparvHa W €ro pojb B MOBBIIICHUH YPO)KaHOCTH KYJIBTYP.
AHTUOMOTUKU U UX POJIb.

3eMJIey1I00pHUTEIbHBIE TIPEeTapaThl.

[TpeBparenrie MUKpOOpPraHU3MaMH COEIMHEHUS cepbl, pocdopa, xemnesa.
Momn04YHOKHCII0€, CTUPTOBOE, MACIISTHOKUCIIOE OpOsKEHHE.
PasnokeHne MUrHuHa, HEJTI0N03bl, TEKTHHOBBIX BEIIECTB.
CumbnoTnueckasazTopukcanus y 0000BbIX pacTeHHI.
Muxkpodiopa cusoca.

Mukpodopa ceHaxa.

Muxkpodiopa ceHa.

YcTpoiicTBO MUKPOCKONA U TIPaBUIIa padOThI C HUM

MeToapl TOCeBa BO3/IyXa. YUET YACIEHHOCTH OAKTEPHil B BO3TyX
[Ipurorosnenune GUKCHPOBAHHBIX MPETIAPATOB OAKTEPUit
Ornpenenienne IpoxIKed U TIIECHEBBIX TPHOOB

Omnpenenenne BI'KIIT

[TuTaTenbHble cpen U METObI UX MPUTOTOBIICHUS

MeToap! BBIAECTCHUS YUCTHIX KYIbTYP MUKPOOPTaHU3MOB
MeTo/bl U CpeacTBa CTepUIIU3ALNN

Oxpacka 6aktepuii no I'pammy

8 YueOHO-MeTOnMUYEeCKOEe M HH(POPMALMOHHOE 00ecnieYeHHe QU CHUILTNHBI

8.1 OcHoBHas uTEparypa:
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1. Mukpobuonorus: YueOnuk ans arporexsoioros / Cunopenko O. /l., bopucenko E. I'.,
BanbkoBa A. A., Boitno JI. 1. - M.: HUI] UH®PA-M, 2021. - 286 c.: 60x90 1/16. -
(Beicmee obOpaszoBanue:bakanaBpuar) (O6moxka) ISBN 978-5-16-009743-5 - Pexum
noctyma: http://znanium.com/catalog/product/456113

2. TocmanoBP.I'.u ap. ImmyHomorus [DneKTpoHHBINH pecypc]: yueOHoe mocobue / - 2-¢
u31., epepad. - Onektpon.nan. - CII6. [u ap.]: Jlans, 2021. - 188 c. - (YueOHUKHN AJis
BY30B) (CnenunanpHas JUTEpaTypa). - Buemnss CCBLIKA:
https://e.lanbook.com/book/96248#book

8.2.JlonoiHUTEIbHASI JIUTEpPaTypa:

1. Emmes, B. T. MukpoOuosnoruss : y4eOHHMK il OakajaBpOB : JJIi CTY[A. BBICII.

yue0.3aBeJICHUI 1O Hamp. U CIell. arPOHOMUYECKOr0 OOpa3oBaHus :  [yriayOJeHHBIN
kypc] / B. T. Emues, E. H. Mumyctun. - 8- uza., ucnp. u non. - M. : FOpaiit, 2012. -
444, [2] c. - (bakamaBp) (YueOHO-METOOUYECKOEC OOBEIUHEHUE PEKOMEHIYET)

(Y4eOnuk). - bubauorp.: c. 427. - ISBN 978-5-9916-1984-4.

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

3. 3umornsgona, T. B. [Ipaktukym mo MukpoOroioruu : yaed.mocodue s CTyI., o0yd. 1mo
cner. 110203 "3ammra pactenmit" / T. B. 3umormsmosa, M. A. Kapramesa, O. T.
[[Ma6anmac. - M. : Konoc, 2007. - 146, [1] c. - bubmmorp.: c. 127-128. - ISBN 978-5-
9596-03 83-0

4. Herpycos, A.N.ITpakTuKyM Mo MUKpOOHOJIOTHH : y4eO. mocodue A CTy/. BYy30B, 00yH.
no Hanpasienuto 510600 "buonorus", cneu. 012400 "MukpoOuosnorus" u OuoJor. crer.
/ [A. U. Hetpycos u ap.] ; mox pexa. A. U. Herpycosa . - M. : Akagemus, 2005. - 602, [2]
c. - (Bricmiee mpodeccuonansHoe oopazoBanue). - bubmnwuor.: ¢. 594-599. - ISBN 5-7695-
1809-X

5. TI'yceB, M. B. Mukpobuosiorusi : y4eOHUK JUIs CTyA. BY30B, 0Oyd. IO HAalpaBJICHUIO
510600 "buonorus" u 6uon. cnern. / M. B. I'yces, JI. A. Muneesa . - 6-¢ u3z., ctep. - M.:
Axanemus, 2006. - 461, [2] c. - (Beicuiee npodeccuonanbHoe oOpa3oBanue). - bubmumor.:
c. 440-441. - ISBN 5-7695-2627-0

6. CumoperkoO.[l. [ ap.]. MuxpoOGuonoruss [DIEKTPOHHBIA pecypc]: Yy4eOHUK s
arpoTEXHOJIOTOB - OJJeKTpoH.nmaH. - M.: Hnadpa-M, 2017. - 286 c. - (Bsicmee
oOpa3oBanue - bakanaBpuar). Buemmnssist cepiika: http://znanium.com/go.php?id=912637

7. Pybuna, E. A.MukpoOuonorusi, (pu3noJIOTHS TNHUTAHHUS, CAHUTAPHUS [DJIEKTPOHHBIN
pecypc] : yueOnuk / E. A. Pybouna, B. ®. Manbiruna. - 2-¢ u3a., Ucnp. U JAOM. -
OnektpoH.aaH. - M. : ®opym : Uudpa-M, 2018. - 240 c. - (Cpennee npodeccuoHaIbHOE
oOpaszoBanue). - BHemnss cebuika: http://znanium.com/go.php?id=924768

8. Cunopenko O. /I., bopucenko E. I'., BanskoBa A. A., Boitno JI. U. Mukpobuosorus:
VYueOnuk mnst arporexnonoroB / Cumopenko O. NI., bopucenko E. I'., BanbpkoBa A. A.,
Boitno JI. U. - M.: HUIl UHDPA-M, 2016. - 286 c.: 60x90 1/16. - (Beicmee
oOpa3oBanue:bakanaBpuar) (O6m0xkKa) ISBN 978-5-16-009743-5.
http://znanium.com/bookread2.php?book=456113

8.3 llepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCIOJIb3YyeMbIX IPU NPOBeIeHUH
HAY4YHO-HUCCJIe0BATEIbCKOI pa0d0Thl, BKJIKYAs NepeYyeHb MPOrpaMMHOro odecrnedyeHust u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JInueH3nOHHOENPOrpaMMHoOeo0ecIedeHre:
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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. 0OT€YECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:IIpennmpusitue 8. Kondurypamus, 1C: byxrantepus 8 (yaeOHas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIICKoncynptanTtlIntoc

KasperskyEndpointSecurity mist 6usneca CtanaapTHbIH

CB0001HO pacnpocTpaHsieMoe JUIEH3UOHHOE IPOrPaMMHOe obecredeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

GoogleChrome

B T.4. OTCYECCTBCHHOC

Sunexc.bpaysep

NudpopmannoHHble CIPABOYHbIE CUCTEMbI
— EnuHoe okHO 1ocTyma K 00pa3oBaTeIbHBIM pecypcaM— PeKUM JI0CTYyTA:
http://window.edu.ru/
— UIIC «Koncynbrantllnrocy — pesxum goctyna: http://www.consultant.ru/
— Wurepdakc - LleHTp pacKpbITHs KOPIOPATUBHON HH(POPMAIUH (CEpBEp PaCKpPHITUS

uHopManun) — pexxuM aoctyma: https://www.e-disclosure.ru/
—  Hadopmanmonno-npaBooii  mopran [TAPAHT.RU -  pexum  nmocryma:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas crpaBouHas cucrema «Cenbxo3TexHukay (Web-Bepcus) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonanbHbie 6a3b1 JAHHBIX

— Hayunas snexrponnas 6uoaunoreka eELIBRARY.RU- pexum mocryna: http://elibrary.ru

— HaykoMerpuueckas 0a3a JaHHBIX SCOPUS. 0a3a gaHHBIX pedepaToB W IUTHPOBAHMS—
pexxum gocryma:https://www.scopus.com/customer/profile/display.uri

— OdummanpabeiicaiT®enepanbHONCITYKOBITOCY1IapCTBEHHONCTATUCTUKH— PEKUM JIOCTYIIA:
https://rosstat.gov.ru/ (OTKpbITHIH 1OCTYII)

— Poccuiickas Axkagemus Hayk, OTKpBITBIM JOCTYII K Hay4dHBIM JXypHajlaM — PEKHM
nocryna: http://www.ras.ru(OTKpsIThIi JOCTYTI)

— OdunmanpHeIii callT MHHHCTEPCTBA CEIIBLCKOro Xo3siicTBa Poccuiickoit denepanmm —
pexxum gocryma:http://mex.ru/ (OTKpBITHI 10CTYII)

JIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

O DOnekTpoHHBIM Oubmuoreunslii karamor Web HWPBUC - pexum pocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

0 DBC JIAHB - pexxum moctyna: https://e.lanbook.com/

0 DBC Znanium.com — pexwum gocrtymna: https://new.znanium.com/

0 DBC FOPAUT - pexum gocryma: https://urait.ru/

0 OBC POLPRED.COM: http://www.polpred.com/

O DJeKTpoHHas onommorexa U3aTeILCKOTO LEHTpa «AxanemMusay.
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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/(xomnexius CIT1O)
0 DBC ®I'bOY BO Bomoroackas I'MXA — peskum goctyna: https://molochnoe.ru/ebs/

9. MarepuajbHO-TEXHUYECKOE O0ecnedeHne I CIUNINHBI

VYuebHast ayauropusi 525 A MpOBEACHUS 3aHATUH JEKIMOHHOTO U CEMHHAPCKOrO THIA
(mpakTUYecKue 3aHsATHs); TPYNIOBBIX M WHIUBUAYAIbHBIX KOHCYJIbTAI[Mi; TEKYIIETO
KOHTPOJISL U IPOMEKYTOUHOM arrecTanuu. OCHAIEHHOCTh: Y4yeOHas Mebenb: CcTomnbl — 45,
ctynbs — 90, mocka menoBas. OCHOBHOE OOOpyAOBaHHE: dKpaH g Ipoekrtopa 1 miT.,
npoekTop - | mT., KOMmbloTep B KOMIUIeKTe - 1 1mT. YyeOnas ayautopus 534
JlaGopaTtopust MHUKPOOHOJIOTHH, TUTST MIPOBEICHUS 1a00paTOPHBIX
3aHsTHil. OCHAIICHHOCTh: YueOHass mebenb: ctoibl — 15, ctynes — 30, mocka MenoBas.
OcHoBHoe obOopynoBanue: pedpakromerp (VMKI nmns  moioka), MHUKPOCKOIIBI
Oouonornyeckne Muxkpomen P-1, Tepmocrar, aHa’pocTar, NHUTaTeNbHBIE CpEabI,
nabopaTopHas Mocyia, X0JOAUILHUK ObITOBOM, HEOOXOIUMBIE KPACKH U TUAarHOCTUKYMBI,
OaKTepULIUIHBIA O0O0NyJarenb, OaKTePUOJOTUYECKHE TMEeTJIH, Cel( MeTaNInYecKuH,
OaxkTepULIUIHAS JIaMIIa, KOJUIEKIUS MUKPOOPTaHU3MOB.

Oo6ecnevyenue o0pazoBanus A jui ¢ OB3

Jlnis obecniedenusi 00pa30BaHUS WHBAIHMIOB U JIUI[ C OTPAHMYECHHBIMUA BO3MOKHOCTSIMH
3I0POBBS peau3alus JUCIUILTUHBIMOXKET OCYIIECTBIATHCSA B aAalITUPOBAHHOM BUJE, UCXOIS U3
WHAUBUIYAIBHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH U IO JIMYHOMY 3asIBJICHHIO 00ydaromerocs,
B YaCTH CO3/IaHUSI CIICLUANbHBIX YCIOBUH.

B crmernuanpHble yCIOBHS MOTYT BXOJUThH: MPEIOCTABICHUE OTICIBHON ayIuTOpHH,
HEOOXOUMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOLIETO HEOOXOIUMYIO
TEXHHYECKYIO MTOMOIIb, BBIOOpP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIIUU 10 TMOPSAKY MPOBEICHUS
TEKYIIero KOHTPOJS M MPOMEXKYTOYHOM aTTeCTalid, HCIIOJIb30BAHUE  CHEIHAIbHBIX
TEXHUUYECKUX CPECTB, MIPEIOCTABICHNE TIEpEePhIBA sl PUEMa ITHIIH, JIEKAPCTB U JIP.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 370POBbSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTALIUM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Y4yeOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBLHONH pabOThl O0YYalOIUXCs W3
YKCJla MHBAJIKUIOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis U1 ¢ HapYIICHUSIME 3PCHUS:

— B IIeYaTHOM popMe yBETUYCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

Jlnia U1 ¢ HapyIIeHUSIMH CyXa:

— B I1e4aTHOM (opme,

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUJist M1 ¢ HapYIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIe4aTHOM ¢opme,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
00yJaromuxcs.
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https://molochnoe.ru/ebs/

10. KapTa koMneTeHIHii U CIUTNIITHHBI

MuxkpooOuosorus (Hanpasjenne noaroroBku 35.03.04 «<ArpoHomus

[enb dbopMHpOBaHHE 3HAHWK 110 OCHOBaM OOIIEH M CEIhCKOXO3SHWCTBEHHOW MHUKPOOHWOJIOTHM M YMEHUW WCIOJb30BaHUS
JIACITATITUHBI MOJYYCHHBIX 3HAHUM ISl pEUICHUs IPAKTHYECKUX 3a/1a4 CEJIbCKOXO03MCTBEHHOIO ITPOM3BOJICTBA.
3amaun ® II3YYUTHh CHUCTEMATHKY, MOP(OJIOTHIO, TEHETUKY M Pa3MHOXKEHHE OaKkTepuil; MeTabolu3M MHUKPOOPTaHU3MOB, Y4acTHe
JACIATLTUHBI MHUKPOOPTraHU3MOB B IIPEBPALIEHUAX PA3JIUYHBIX COEAUHEHUU;
. A3YYUTH [IOYBEHHBIE MUKPOOPTaHU3MbI 1 OCBOUTH METOBI OIIPEAEIICHUS UX COCTAaBa U AKTUBHOCTH;
. chopMUpOBATh TOHATHS O POJM MHUKPOOPTaHU3MOB B IOYBOOOpPA30BATEIHHOM IMPOILECCE W BOCIPOU3BOJICTBE
IUIOJIOPOJISL TIOYB, MHUKPOOUOJIOTMYECKUX IMpolieccax IpH TIONyYEHUU OPraHUYeCKUX YIOOPEeHHid; O BIHSHHUH
arpOTEXHUYECKUX TPUEMOB HA ITOYBEHHBIE MHUKPOOPTAaHU3MBI, O BO3MOKHOCTH WCIIOJIb30BAHHUSI MHUKPOOPTaHWU3MOB B
TEXHOJIOTHSIX CEJIbCKOXO03SIICTBEHHOTO MTPOU3BOJICTBA.
B mporniecce ocBoeHUs JAHHOW AUCHUILIINHBI CTYACHT POPMHUPYET U JEMOHCTPHUPYET CIETYIONIHE
Oo6menpogeccuoHaTIbHble KOMIETEHIIMU
Kommnereniuu [Lmanupyemsie pe3ynbTaThbl TexHosorust ®opma CryneHu ypoBHsI OCBOCHHUS
HNupexc DopmyIHpOBKa 00y4deHUs (MHAUKATOPBI dbopMupoBaHUS OLIEHOYHOTO KOMIIETCHIUI
JIOCTHKEHHS] KOMIIETEHIIUI CpeJICTBa
OIIK-1 | Crnocoben penrathb WI-1omk1 Jlexmm TectupoBanue IToporosBwlii
TUIIOBBIE 3a71a4u - Mopomormueckue u (y10BJ1€TBOPUTEJIbHBIH)
podeCCHOHATEHOM (hHU3MOIOTHYECKHE CBOMCTBA JlaGopaTopHbie pabOTHI | Y CTHBIH OTBET 3HaeT MopGoIOoTHIecKHe U

ESITEILHOCTA HAa OCHOBE
3HAaHUHA OCHOBHBIX 3aKOHOB
MaTEMATHYECKUX 51
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
nH(pOPMAITHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH

MHUKPOOPTaHI3MOB
HaXOSIINXCA B OKPY>KaroIeit
Cpelie ¥ UX BIMUSHUE Ha
TEXHOJIOTHIO IPOU3BOJICTBA U
repepadoTKH
CEIbCKOXO3SIIICTBEHHOU
MPOAYKIINH.

WJ1-1 k.1 -TTOIB30BaTHCS
7abopaTOPHEIM 000PYIOBAHUEM
1 TIOCY/IO¥, HEOOXOAMMOM TSt
MIPOBEEHIS
MHKPOOHOJIOTHIECKUX
HCCIIEJOBAHMIA;
-TI0JTh30BATHCS HOPMATHBHO-
TEXHUYECKON TOKyMEHTauuei
OnpeAeIIstoneid KayeCTBO
00BEKTOB HCCIIEIOBAHS
WI-301k.1-HaBBIKAMH
MHKPOOHOJIOTHIECKUX
HCCIEN0BaHUM.

CamocrosTenpHast
pabora

(hU3MOTIOTHIECKHE CBOMCTBA
MHUKPOOPTaHU3MOB,HAXOSIINXCS B
OKpY’KaroIei cpefie ¥ UX BIHSTHHAC
Ha TEXHOJIOTHIO TIPOU3BOJICTBA U
nmepepadoTKH
CEJIbCKOXO035IICTBEHHOM MPOAYKIIHH
IIpoaBuHYTHIH

Ymeer nonps3oBaTbcs
n1abopaTOpHBIM 000PYIOBAaHHEM U
MOCYI0H, HEOOXOTUMON IJIs
MIPOBEACHUS MUKPOOUOTIOTHYECKUX
WCCIIEJOBaHUH MHOPMATHBHO-
TEXHUYECKON TOKyMEHTaLeN
OTIpECTISIONIEH KaueCTBO OOBEKTOB
WCCIIEIOBAHUSI.
BbicOkni(0TIAMYHO)

Buageer HaBbIKaMu
MUKPOOHOIOTHIECKAX
HCCJIEI0BaHUN. .
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