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1 Hean 1 3272494 AUCHUILIMHBI

L]env — hopmupoBaHUE 3HAHUIN 110 OCHOBAM OOIICH M CEIbCKOXO03SIMCTBEHHOM
MUKPOOUOJIOTUN U YMEHUH UCIIOIB30BAHUS TMOJYYCHHBIX 3HAHUN ISl PEICHUS MPAKTUYSCKUX
3aj1a4 CeIbCKOXO035HCTBEHHOTO IPOM3BOJICTBA.

3aoauu:

—HM3y4YHTh CUCTEMATUKY, MOP(OJIOTHIO, TCHETHKY U pa3MHOKEHHE OaKTepHii; MeTaboIM3M
MUKPOOPTaHU3MOB, Y4aCTHE MUKPOOPTAHU3MOB B MPEBPAIICHUSX PA3TUYHBIX COCIUHCHHH,

—HM3y4YHUTh MMOYBEHHBIC MUKPOOPTAaHU3MBI U OCBOUTH METOJbI OINPENEIICHUSI UX COCTaBa H
AKTUBHOCTH;

—cOopMUPOBATH TOHATHUS O POJH MHUKPOOPTAaHHU3MOB B MIOYBOOOPA30BATEIHEHOM IMIPOIIECCE
¥ BOCIPOU3BOJCTBE TUIOJOPOAMS TOYB, MHUKPOOHMOJIOTHMUECKHUX MPOIEccax MpU MOTydeHUHU
OpPraHWYeCKHUX yIOOpeHWH; O BIUSHUM arpOTEXHUYCCKMX MPUEMOB Ha ITOYBCHHbBIC
MUKPOOPTaHU3MBI; O BO3MOXXHOCTH HCIIOJIb30BAHUS MHKPOOPTaHMU3MOB B  TEXHOJIOTHSIX
CEIIbCKOXO03SHCTBEHHOTO IPOM3BOJICTBA.

2MecTo qucuuniauebl B crpykrype OIIOII

Hucuunnuza «MukpoOuonorusi» b1.0.12  oTtHocuTcst K  BapuaTMBHOW  4acTH
npoeCCHOHATBHOIO LUKIA (elepalbHOr0 I'OCYAapCTBEHHOIO O00pa30BaTEbHOIO CTaHAapTa
BhICIIEro 00pa30BaHus MO HarpasiieHHIo moAroToBkH 35.03.05«CanoBoacTBoY.

K uuncny BXOJHBIX 3HAHMM, HAaBBIKOB W KOMIIETEHLIMH CTYJIEHTA, MPUCTYMAIOUIETO K
U3YYCHHUIO JUCHUIUTUHBI «MUKpPOOHONOTHS», JODKHO OTHOCUTBCS CIEAyIoIIee: BIIaJCHUE
OCHOBOITOJIATAIOIIMMU 3HAHUSIMM [0 OpPraHUYEeCKOM, HEOPraHWYeCKOH, aHAJIUTHYECKOW U
(U3KOIUTONAHON XUMUHU, GUBUKH C OCHOBaMU OMO(U3HUKHU, ONOJIOTHH, OOTAaHHKH.

WupuBuayanbHble CHOCOOHOCTH, C YMEHHEM  B3aMMOJEHCTBHS, COTPYAHHUYECTBA,
yMeHHMe paboTaTh B TpyNmnax U MPUHUMATh COLUAIbHBIE, 3TUYECKUE 00s3aTeNbCTBA,
KPUTUYECKOE OCMBICIIMBaHHWE  MH(QOPMAaLUM W CAMOKPUTHKA. Takxke ClOJa OTHECEHbI
CIIOCOOHOCTH PadOTHI B MEXAUCIMUILNIMHAPHON KOMaH/I€, B3aUMOJICHCTBUE C IKCIIEPTAMU JPYTHX
OpEIMETHBIX  Oo0ylacTei, BOCIPHUATHE PA3HOOOPA3HBIX MEXKKYJIbTYPHBIX  paziuMuuil B
MEX1YHapOJAHOM KOHTEKCTE.

Couetanue 0a30BbIX, HCCIENIOBATENbCKUX 3HAHUN, CHOCOOHOCTh NPUMEHATh WX Ha
IIPaKTUKE, TE€HEPUPOBaTh HOBBIE WJEH, padOTaTh aBTOHOMHO, aJalTUPOBATHCA K HOBBIM
YCIOBUSAM, ObITh MHUIIMATUBHBIM, JTUIEPOM, YMETh Pa3pabaThIBaTh MPOEKTHI U YIPABIATh UMH,
OTBeuaTh 3a KaYeCTBO, UMETh BOJIIO K YCIIEXY.

OcBoenne yueOHON nucHUIUIMHBI «MukpoOuomorus» 0a3upyercss Ha 3HAHUAX U
YMEHMSIX, MTOJIyY€HHBIX CTYJCHTaMU NPU U3YYE€HUU TaKUX TUCIUIUIMH KaK MaTepualrcTUYecKas
METO/0JIOTUsI, ONOJIOTHs], O0TaHMKa, OpraHuYecKas U HeOpraHudecKas XUMUSI.

3HaHMS, YMEHUS M HaBbIKH, (opMHUpyeMble JaHHOW Y4eOHOM JAUCHMIIUHOM,
HEOOXOUMBI ISl U3y4eHUS MOCIETYIONMX AUCHUIUINH: 3eMIIe/IeINe, arpOXUMHUs, OMOXUMUS U
dbuznoNorus pacTeHUii, paCTEHUEBOICTBO.

3. Iliianupyemblie pe3yJibTaThl 00YYEeHHUs 10 AUCHUILIMHE (MOLYJII0)

[Ipomiecc u3ydeHust TUCIMIUIMHBI HAITPaBJICH HA POPMUPOBAHUE CIIETYIONIAX
komneTeHnuil B cootBercTBuU ¢ ®I'OC BO 1o naHHOMY HanpaBJIEHHUIO MOATOTOBKH:

Koax u nHaumenoBanue
Kox u HauMeHOBaHMe MHAMKATOPA TOCTHKEHUSI KOMIIETEH UM
KOMIIETeHIIMU

OIIK-1

Crnioco0eH pemiatb
TUITOBBIC 3aJa49u
npo¢ecCuOHATBHON
JesITeIbHOCTH HAa OCHOBE

N-1onk-1-Mopdonoruio u GU3NOIOTHIO TOYBEHHBIX U
pPacCTHTEIHLHBIX MHKPOOPTAaHH3MOB,;

N -2-o11k-1-T107630BaTHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U
MOCY/10¥, HEOOXOIUMOM JJIsI POBEACHUS MUKPOOHOJIOTHIECKUX
HCCIICJIOBAHUIA;




3HAaHUI OCHOBHBIX 3aKOHOB | U/I-30onk-1- HABBIKAMH MUKPOOHOJIOTMYECKUX MUCCIICTIOBAHUM.
MaTEMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX U
obmenpodeccuoHaTbHBIX
JUCIUILINH C
MIPUMECHCHHEM
nH(pOpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

4, CTpyKTypa U coep:KaHue Y4eOHOMH THCUHILINHBI
OO0mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3a4€THBIC €AUHUIIBI.

4.1 CtpykTypa yueOHOM THCUMILINHBI

Bun yueOHO# paboThI Bcero Cemectp
e P OYHO 3
AyauTopHbIe 3aHATHS (BCEro) 34 34

B TOM 4YHCJIC.
Tlexmuu (JT) 17 17

[Tpaktuyeckue 3ansatus (I1P) - -

JlaGopaTtopusie padoTs (JIP) 17 17
CamocrosiTesibHas padora (Bcero) 102 110
Kourtpoin 8 8
Bun npomexxyTouHOM aTTecTanuu 9K3aMeH 9K3aMeH
OO61mas TpyA0eMKOCTh, YaChl 144 144
3aueTHbIE €IUHHUILIBI 4 4
Bun yue6Hoi paboTbl Beero Cenectp
3209HO 2
AyauTOpHBIE 3aHATHS (BCEro) 14 14

B TOM YHCIIE:
Jlexruu (JT) 6 6

[Tpaktuueckue 3anstus (I[1P)

JlaGopatopusie pabotsl (JIP) 8 8
CamocrosiTesibHas padoTa (Bcero) 121 121
KonTpoas 9 9
Bun mpoMexxyTouHOM arTecTarun 9K3aMeH 9K3aMeH
OO61mast TpyA0€MKOCTh, YaChl 144 144
3aueTHEIE €MUHUIIEI 4 4

4.2 Conepxxanue pa3iesioB y4eOHON JUCHHILIMHBI

Pa3zoen 1. Victopust MUKpOOHOIOTHH

Hcropus pa3BUTHS HayKM O MHUKpoopraHusmax. Beenenue. IIpenMer MUKpOOHOIOTHH.
Ucropust mukpobuonoruu. OTkpeiTHe MUKpoopranu3MoB Autonu Ban Jlesenrykom. JI. [Tactep




- OCHOBOIIOJIO)KHUK MHUKpOOHOJOruU. Pa3BuTHe OTEueCTBEHHOM MHKpoOHojoruu. I aBHBIE
HalpaBJIEHUs Pa3BUTUS COBPEMEHHOW MUKPOOHOJIOTHH.

Pasoen 2. CucremMaTika MUKPOOPTaHU3MOB

Ilonatue o  cucremaruke  MHKpoopranusmoB.  Kiaccudukanmsa — Oakrepuid.
Knaccugukarus rpubos. Kinaccudukamus BUpycos.

Pazoen 3. Mopdonorust 6akrepuii.

OcnoBuble (opmbl OakTepuil. Pasmepst MukpooprannzmoB. CTpoeHue OakTepHaaIbHON
KJICTKH  (9YKapUOTHYECKOH, MpokapuoTHdeckoi). OcobeHHOCTH Mopdoiaoruu  rpuboB.
AxtuHOMHUIIETHI. MOp(OJIOTHS BUPYCOB.

Pazoen 4. duznonoruss MUKpOOPraHU3MOB.

Xumuueckuit coctaB MUKpoOoB. [Tutanne Mukpo6oB. Jlpixanue Mukpo6oB. depMeHTH U
UX pOJIb B IPEBpAILEHUM BEIIECTB MUKpOOpraHu3MaMu. PocT M pa3sMHOXKEHHE MHKPOOOB.
KyneTuBupoBanus MukKpoopranuzMoB. OOpa3zoBaHue MHKpOOaMH IUIMEHTOB, TOKCHHOB,
apOMaTUYECKUX U JPYTUX BEIIECTB.

Pa3zoen 5. BnusiHue 3K010ruueckux pakTopoB Ha MUKPOOPTaHU3MBI.

®dusnueckue Gaxkropsl. Xumuueckue Gpaxkropsl. buonornueckue pakTopsl.

Pa3zoen 6. Dxonorusi MUKpOOPIaHU3MOB.

Mukpodiopa armochepsl. Muxkpodiiopa BoibI.

Pa3zoen 7. Ponp MUKpOOPraHM3MOB B PEBPAILIEHNUN BELIECTB.

Kpyrosopot a3ora, amMoHu(puKaus, HUTpUPUKanus, 1eHuTpudukanus. Bo3oyaurenu
3THX TporeccoB. CBOOOTHOXKUBYIIHE, CHMOHOTHYECKHE a30To(dukcaTopsl. CBoiicTBa OakTepuit
pona Rhizobium. Ilonmydyenue nutparuna.llpeBpaiienue MHUKpPOOPraHM3MaMHU COEIUHEHHUN
yriepona. IlpeBpamierne MUKpoOpraHu3MaMu COeNMHEHH cepbl, hocdopa, Kemne3a u APyrux
3JIEMEHTOB. bpojkeHne — MOJIOYHOKHUCIIOE CHUPTOBOE, MACIIIHOKHUCIIOE.

Pa3zoen 8.9kon0rus NOYBEHHBIX MUKPOOPTaHU3MOB.

3UMOTeHHbIE, AaBTOXTOHHBIE, OJUTOTPO(HBIE I'PYIIBl MHUKPOOPraHM3MOB. BinsHue Ha
MHUKpOHACEJIeHHe TIOYBBI €€ OOpaboTKM ¥ MeJIHopauud. Ponb MHKpPOOPraHW3MOB B
rymycoo0pa3zoBaHuy. Onu@uTHAsS MUKpodiiopa U €€ poJib B JKU3HEAEATEIBHOCTH PacTEHH.
[IpenapaTsl MUKPOOHOTO TIPOUCXOKICHHSI, CTAMYJIUPYIOIINE POCT PACTEHUH, CHHTE3 KOPMOBOTO
Oenka, (hepMEHTOB, aHTHOUOTHKOB.

Pa3zoen 19. MukpoOnosorus KOpMoB.

Muxkpobuonorus cunoca. Mukpobuosorust ceHa. MUKpoOHOJIOTHsl ceHaxKa.

4.3 Pazennl yueOHOH JUCHUILIMHBI M BUAbI 3aHATHIA

Ne HaHMeHgBaHHe pasnena  — Jlab6op. CPC Konrposs | Beero
ILII. yueOHOM TUCIUTLITNHBI paboThI
1 | Ucropust MUKpOOHOIOTHH 1 8 9
2 Cucremaruka 1 8 1 10
MHUKPOOPTaHU3MOB
3 | Mopdonorus 6aktepuii 2 3 8 1 14
4 | ®u3NoI0rUs MUKPOOPTaHU3MOB 2 4 12 1 19
5 Brnmstare 9KOITOTHYECKUX 2 12 1 15
(akTOpPOB HA MUKPOOPTaHU3MBbI
6 | DKoJIOTHS MUKPOOPTaHN3MOB 2 2 12 1 17
v Ponps Mukpoopranuzmos B 3 14 1 18
IpEeBpallEHIH BEIIECTB
8 DKOJIOTUsl TOYBEHHBIX 5 4 14 1 21
MHUKPOOPIaHU3MOB
9 | MukpobuoIorus KOpMOB 2 4 14 1 21




Uroro: 17 17 102 8 144
SMarpuua (popMupoBaHUs KOMIIETEHIUI 10 AMCUUIJIMHE
No DO1eo6pazoBaTebHbBI Obmiee
n.1;. Paznensl AUCUUIUIUHBL KOMIICTCHIIMH KOJ‘II/I‘ICCTBOU
OLIK-1 KOMTIETCHITHHA
1 HcTtopus MUKpOOHOIOTHI + 1
2 CucremaTika MUKPOOPraHU3MOB + 1
3 Mopdomorust 6akTepuii + 1
4 DuU3HOI0TH MUKPOOPTaHU3MOB + 1
5 Brnusinue sxonornyeckux (pakTopoB Ha + 1
MHUKPOOPTaHU3MBI
6 DKOJIOTHSI MUKPOOPIaHU3MOB + 1
7 Ponb MUKpOOpPraHU3MOB B MPEBPALICHUN + 1
BCIICCTB
8 DKOJI0TUsl TOYBEHHBIX MUKPOOPTaHU3MOB + 1
9 Mukpo6uoIorusi KOpMOB + 1

6 O0pa3oBaTe/IbHbIEC TEXHOJIOTHH
O0BeM aynuTOPHBIX 3aHATHI Bcero — 34 4acos, B T.4. JIEKIMH — 17 4acoB, 1a00opaTopHbIe

paboThI —

17yaca.

41% - 3aHsATUS B UHTEPAKTUBHBIX (popmMax 0T 00beMa ayAUTOPHBIX 3aHATHH.

Bt Hcnons3yembie nnTepakTuBHble | Koi-
Cemectp Tema o0Opa3oBaTesbHbIE TEXHOJIOTUU BO
3aHATUSA
U TeMa 3aHSATHUSA 4acoB
Brinenenne 4ucTol KyJIbTyphI
JIP . . YIARTYP UccnenoBatenbckas pabora 4
OaxTepuit
MukpoOHOIOTHYECKOE
JIP P HccnenoBatenbckas pabora 2
3 HCCIICTOBAaHHUE BO3/TyXa U BOJIBI
MuxkpoOuonoruyeckoe
JIP HCCIIeIOBaHKE Pa3HbIX BUJIOB HccnenoBatenbckas pabora 4
[10YB
MukpoOHnoIornyeckoe
JIP P UccnenoBatenbckas pabora 4
HCCIIeIOBaHHE KOPMOB
Hroro: 14

7 Y4eOHO-MeTOoAHYECKOE 0O0ecTedeHHe CAaMOCTOATE/IbHOM padoThl cTyAeHTOB. O1leHOYHbIEe
Cpe/ICTBA TeKYIero KOHTPOJIsl yCleBaeMOCTH, IPOME:KYTOYHOMH aTTeCTALMH 110 HTOram
OCBOEHMS THCIMIIJIHHBI

7.1 Buapl caMoOCTOSITE/IbHOI PadoThl, MOPSII0K UX BHINIOJHEHNSI H KOHTPOJIS




No Paznen (tema Merto
aen ( ) Bungsr CPC [Mopsinok BeimonaHenust CPC &
/1 MUCIAILINHBI KOHTPOJIA
1 ITonroroBka k Pabora ¢ J1eKIIHOHHBIM YCTHBIN
3aHATHIO MaTepuaioM, OCHOBHOM 1 BOIIPOC
Ucrtopus N
JOTIOJIHUTEIILHOMI
MUKpPOOHOJIOTUH .
JUTEPATYPOU, UHTEPHET-
pecypcaMu
2 MOArOTOBKA K Pabora ¢ J1eKIIMOHHBIM YCTHBIN
3aHATHIO MaTepuaioM, OCHOBHOM 1 ompoc
Cucremaruka o
OIIOJIHUTEILHOMI
MHUKPOOPTaHU3MOB o
JUTEPaTypOu, HHTEPHET-
pecypcamu,
3 MOJATOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
JIP, moaroToBka | marepuagoM, OCHOBHOU U pabora
o K JOTIOJIHUTEIIHHOMI jabopaTopHas
Mopdomorust 6akTepwii . patop
TECTUPOBAHUIO JUTEPATYPOU, UHTEPHET- pabora
pecypcaMu, OArOTOBKA
oryera 1o JIP
4 MHOITrOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
JIP, moaroToBka | marepuagoM, OCHOBHOU U pabora
dusnonorus K JOTIOJIHUTEIIHHOMI nmabopaTopHas
MHUKPOOPTaHU3MOB TECTUPOBAHUIO JUTEPATYPOM, UHTEPHET- pabora
pecypcaMu, OArOTOBKA
otueta 1o JIP
5 MOJATrOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
BinustHue K0I0THYeCKUX | TECTUPOBAHUIO MaTepuaioM, OCHOBHOM 1 pabora
¢dakTopoB Ha JOTIOJIHUTEILHOMI
MHUKPOOPTAHU3MBI JUTEPATYPOM, UHTEPHET-
pecypcaMu
6 MHOATOTOBKa PaboTa ¢ 1eKIIMOHHBIM CTHEIN
Y
onpocy, MaTepuaioM, OCHOBHOU U onpoc
DKoJIOTHS MOJrOTOBKA K JIOTTOJTHUTEIbHON nabopaTopHas
MHUKpPOOPTaHU3MOB JIP JUTEPATYPOU, UHTEPHET- paboTta
pecypcaMu, MOArOTOBKA
otueTa 10 JIP
7 MHOJTOTOBKA K PaboTa ¢ 1eKIIMOHHBIM KOHTPOJIbHAS
TECTUPOBAHUIO MaTepuaioM, OCHOBHOU U paboTta
Ponps Mukpoopranuzmosn o
JTOTIOJIHUTEIHHOMN
B MIPEBPAIICHUH BEIICCTB N
JUTEPATYPOU, UHTEPHET-
pecypcaMu
8 MOATOTOBKA Pabora ¢ 1eKIIMOHHBIM YCTHBIN
onpocy, MaTepuaioM, OCHOBHOM 1 onpoc
DKOJIOTHUS ITIOYBEHHBIX MOIATrOTOBKA K JTOTIOJIHUTEIHHOMN nmabopaTopHas
MHUKpPOOPTaHU3MOB JIP JUTEPATYPOU, UHTEPHET- paborta
pecypcaMu, MOArOTOBKa
otueTa 1o JIP
9 MOATOTOBKA Pabora ¢ J1eKIIMOHHBIM YCTHBIN
onpocy, MaTepuaioM, OCHOBHOM 1 onpoc
MuxkpoOuosorus KOpMOB | MOJITOTOBKA K JOTIOJTHUTETBHOU nabopatopHast
JIP JUTEPATypON, UHTEPHET- pabota

pecypcamu, MoJIrOTOBKA




otueTta 1o JIP

NTtoroBeiii KOHTPOJIb

IToaroroBka k
AK3aMEHYy

Pa6ota ¢ IeKIMOHHBIM
MAaTepHaJIOM, OCHOBHOM 1
JOTIOJTHUTEIBHOU
JIUTEPATYpPOU

DK3aMeH

n Eall el

w

How

Noogok~wbdPE

7.2 KoHTpOJIbHBIE BONPOCHI /IS CAMONPOBEPKH
Pazoen 1. Victopust MUKpOOHOJIOTHH

Pazoen 2. CucremMaTrrvka MUKPOOPTaHU3MOB
Uro sBisieTcss OCHOBHOW KJIACCU(UKAIMOHHOW EIMHHIEH B CHCTEME JKHUBBIX

OpraHu3MoB?

[aiite onpenenenue poay, BUAY U LITAMMY.
B kakux equHUIIAX U3MEPSIOTCS BUPYCHI U OakTepun?
Uro Takoe GakTepuodar?

Pazoen 3. Mopdosnorust 6akrepuii.
Kakue npusHaku 0akTepHii OTHOCATCS K MOP(OIIOTO-IIUTOIOTUIESCKUM?
Kak pacmonararorcss KJI€TKH CTaQHIOKOKKOB, CTPENTOKOKKOB, CapIIUH, TETPAKOKKOB,

TUIIJIOKOKKOB?

Uem oTnuyaroTcs KIOCTPUANH OT Oaruui?

B yem otnuuue I'p+ G6axrepuii ot ['p-?
OCHOBHBIE OTJIMYHSI SYKAPUOTUIECKOH KIIETKH OT MPOKAPHOTHIECKON?

Pa3zoen 4. dusnonoruss MUKpOOPraHU3MOB.
CoctaB MUKPOOHOI KJIeTKU?
Kakyro pyHK1MIO BBITONHAIOT O€IKH B MUKPOOHOM KileTke?
CrniocoObl nuTaHus 6akTepuii?
JlaTb ompeiesieHue ABICHUIO IIa3MOIN3a U AEIIa3MOJIN3a.
Kak GakTepun MOTYT OTHOCHUTCS K KUCIIOPOTy?

Kak gacto nmpoucxonut neineHune 6akTepuaabHbIX KIETOK?
Kakue cymectByroT (ha3bl pa3BuTus OakTepuii?

Uro gBisieTCS MPEIMETOM U3YUEeHUSI MUKPOOUOIOTHI?
KTt0 oTKpBUT MUp MUKPOOOB?

Kaxue otkpeitus cnenan Jiyu Ilactep?
Kakue otkpertus caenan U.M. Meunukos?

Paszoen 5. BnusHue 3k010rn4eckux GakTopoB Ha MUKPOOPTaHU3MBI.
B 3aBUCUMOCTH OT ONTHUMAJbHOM JANs HX pa3BUTHUS

TEMIIEPATYPHI?

cpenbl?

cpenoi?

Kak npenarcs Oakrepuwu,

Pasoen 6. Dxonorusi MUKpOOPTraHU3MOB.

Kaxk Ha3piBaeTcst COOCTBEHHON MUKpPOHACEICHHE BOJTOEMOB?

Kak nenarcsa 6akrepuu, B 3aBUCUMOCTH OT ONTHUMAJIBbHOM JJI UX Pa3BUTHS KUCIOTHOCTU
Kak n3mensiercss OKMCIUTENbHO-BOCCTAHOBUTENIBHBIN MOTEHIIMA CPEJIbl IPU OTMUPAHUU
KYJIBTYpBl OakTepuii?

Kakue cymiecTByroT BUABI B3aMMOOTHOIIEHHHM OakTepuil MeXy co00i U OKpysKarolei

Kaxoe ,ZIeI\/’ICTBI/Ie Ha MUKPOOPraHU3MbI OKa3bIBalOT PCHTICHOBCKUEC U KOCMHNYCCKHUEC J'Iqu/I?




[Tox neiictBuem kakux GakTOPOB MPOUCXOIUT CAMOOUHUIIICHHE BOJOEMOB?

JlaTh onpeneneHue: KOIU-UHACKC, KOJTH-TUTP.

Kto BmiepBbIe 10Ka3all CYIECTBOBAHIE MUKPOOPTAaHU3MOB B aTMocdepe?

B kakoe BpeMs roza Bo3ayx noMenieHui 0yaer Mukpoouosnorudecku unie? [Touemy?

okrwn

Pa3zoen 7. Posib MUKpPOOPTraHW3MOB B IIPEBPAILICHUN BEIIIECTB.

1. Oxkucnenue MUKpOOpraHU3MaMu YIJIEBOAOPOIOB, JKUPOB, PA3JI0KEHUE MUKTUHOBBIX

BEIIIECTB.

CrniuproBoe, MOJIOUHOKHCIIOE OpokeHrne. Bo30ynuTenn u XuMmu3M mporecca.

3. MacnsHokHCcI0€, IPOIMOHOBOKHCIIOE, alleTo-0yTHiI0Boe OpokeHne. XUMU3M U

MHUKPOOBI-Y4aCTHUKH.

OxwuciieHue 3TUIOBOTO CIIUPTA B YKCYCHYIO KUCIIOTY.

5. IIpeBpaiieHre MUKPOOPraHU3MaMH COCTMHEHUH a30Ta. AMMOHHU(DUKALHS.
Jlenutpudukamms.

6. Hutpudukamus. XapakrepucTuka HUTPO3HBIX OAKTEPHIA.

PaznoxeHne MOYEBUHBI U ITMaHAMU/IA.

8. OxwucieHnue 1 BOCCTAHOBIICHHE COSAMHEHUH JKelle3a MUKPOOPTaHU3MaMH.
XapakTepuCTHUKa OCHOBHBIX Mpe/ICTaBUTENeH xKele300aKkTepuil.

[TpeBpaleHre MUKpOOpPraHU3MaMH COEIMHEHUN cepbl. Jlenenue cepobakTepuil Ha rpyIIbI
1o (hU3HMOJIOTNYECKUM CBOMCTBaM. buosoruueckoe cBsizbiBanue pochopa
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Paszoen 8. 9konorus NOYBEHHbIX MUKPOOPTaHU3MOB.

Coo01iecTBa MUKPOOPTAaHU3MOB B PA3JIMYHBIX TUIAX MTOYB.

2. BnusHue abuoTHueckux U OMoTuyeckux (hakTopoB Ha MUKpOdIopy mouBbl. CaHUTApHO-

OMOJIOTHYECKOE COCTOSTHHE TIOYB.

ITouBa, kak >xuBas cuctemMa. BO3HUKHOBEHHE TOYBEHHOW MUKPOOHOJIOTHH.

DKosoro-reorpaguyueckasi 3aKOHOMEPHOCTh paCIpPOCTPaHEHHs] MHKPOOPTaHW3MOB B

noyse. [TouBeHHast OMOTEXHOJIOTHSI.

OcHoBHBIE TpOPHUUECKHE TPYIIITHI TOYBEHHBIX MUKPOOPTaHU3MOB.

Mertoab! onpeieNIeHHst CoOcTaBa U aKTUBHOCTH IOUYBEHHBIX MUKPOOPTaHU3MOB.

MukpoopranuszMsl ¥ I04BO0Opa30BaTENbHBIN Mpoliece.

Mukpo6uosiorust HaBo3a ¥ KOMIIOCTOB.

Ponp OakTtepuit B 3ammTe TMOYB OT arpoONpPOM3BOJCTBEHHBIX  3arpsA3HEHHM.

Dkosorndyeckue npooaeMbl MOUBEHHONH MUKPOOUOIOTHH.

10. Okonoruyeckast OMACHOCTh XWMHYECKOTO 3arpsi3HEHHS W IYTH OHOXMMHUYECKON
TpaHc(hopMaIy NECTULUI0B MUKPOOPTaHU3MaMH.

11. Mukpobuosornyeckue u abuoTudeckue GakTopbl Pa3oKEHHUS] KCEHOOMOTHUKOB.

12. TlepcucTeHTHOCT, M JAerpajalus KCEHOOMOTMKOB B IMPHUPOJHBIX HIKOCHCTEMAax
MHUKPOOPTaHU3MaMH.

13. Baustnue o6paboTKH MOYB HA 1EATEIEHOCTh MUKPOOPTaHU3MOB.

14. BiusHue OpraHMYecKWX, MHUHEPAIbHBIX U TOYBOYAOOPUTEIbHBIX OaKTepUaIbHbBIX
MPEernapaToB HA MOYBEHHBIE IPOIIECCHI.

15. bakTepuanbHbie y10OpEHUS U UX IPUMEHEHHUE B CETbCKOM XO034HCTBE.

16. Muxkpobuonoruueckue npenaparsl st 00pbObI ¢ BpeJHBIMH HACEKOMBIMH.
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Paszoen 9. MukpoOHoI0THst KOPMOB.

Kak Bnusiet coctaB cuioca Ha MUKpOOHOJIOTMYECKHE MTPOLIECCHI TPOTEKAIONINE B HEM?

2. Kakwue rpynmnsl MUKpOOPIaHU3MOB MOTYT coziepkaThesl B cuioce? M kakoe BIMSHUE OHU
OKa3bIBAIOT HA KAYECTBO CHiioca’?

Kaxk moBbIcuTh KauecTBO cuiioca’?

Kak Mukpoopranu3msl BIHSIOT HAa Ka4€CTBO ceHa?

Kak MUKpoOpraHu3Mbl BIUSIOT HA KAYECTBO CEHAXKa?
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7.3 Bonipochbl KIK3aMeH
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Hcropus pa3BUTHS MUKPOOHUOJIOTHH.

Mopdosorust 6akTepuid.

Otnuume I'p+ 6akrepuii ot I'p-.

OCHOBHBIE OTJIMYHS 3YKApUOTUYECKOHN KJIETKU OT POKApUOTUYECKOIA.
CocTaB MUKPOOHOM KIIETKH.

[Turanue GakTepuil.

JlaTb ompenenenue sBICHUIO IJIa3MOJIH3a U ACTIIIa3MOIH3a.
Jpixanue GakTepui.

@a3bl pa3BUTHS OAKTEPH.

dusnueckue GakTopbl, BAUAIOIINE HA Pa3BUTHE OAKTEPUH.
Xumuuaeckue GakTopbl, BIUSIONINE Ha Pa3BUTHE OAKTEPHIA.
buonorudeckue GpakTopbl, BAUSIOIINE HA Pa3BUTHE OAKTEPUH.
Muxpodnopa aTMochepsl.

Muxkpodiiopa BoJbI.

Muxpogopa nouBsl. Cxema IMoCeBOB.

@duxcanys a30Ta CBOOOJHOKHUBYIIUMU MUKPOOPraHU3MaMHU.
AmMoHUpUKaus, HUTpUUKAIKS, TeHATpUDUKALS.
KnyGenbkoBbIe OakTepHuH.

MuKpOOpraHu3Mbl Pa3InYHBIX BUAOB ITOYBHI.

Bausinue yno6penust Ha MUKpOQIIOpY MOUBBI.

[TouBa. MeTo/ibl onpenesIeHUsI MUKPOOPTaHU3MOB.

Jlyauctoie rpudsl. Mopdomnoruueckue ocooennoctu. [lpencraBurtenu u 3HaueHue.

@DakTOphbl, BAUSIOLUIUNE HA MUKPOOHBIMIIEHO3 [TOYBBI.

Muxkopusa u ee posib B IPUPOJE.

OnuduTHBIE MUKPOOPTaHU3MBI PACTEHUH U pu3ocdepa.
Mukpobronorust KOpMOB (ceHa, CeHaXka, 3epHa).
Muxkpoobuosnorus cuioca. CriocoObl OTYyYEHHS XOPOIIEro Kopma.
[TosryueHne HUTparMHa M €ro poJib B MOBBILIEHUH YPOKAMHOCTH KYJIBTYP.
AHTHOUOTUKH U UX POJIb.

3eMJIey100pHUTEIbHBIE TTPeTapaThl.

[TpeBpareHrie MUKpOOpPraHU3MaMH COEIMHEHUS cepbl, pocdopa, xemnesa.
Moso4yHOKHUCIO0E, CHUPTOBOE, MACITHOKHCIIOE OpOXKEHHE.
Pa3noxxenue nurauHa, LEII0I03bl, IEKTUHOBBIX BEIIECTB.
CumbnoTtnueckasaztopukcanus y 0000BbIX pacTeHUI.
Muxkpoduopa cuioca.

Mukpodiopa ceHaxa.

Muxkpodiopa cena.

YcTpoiicTBO MUKPOCKONA U MpaBUIIa pabOThl C HUM

MeTo/pl ToceBa BO3/lyXa. YUeT YUCICHHOCTH OaKTepuil B BO3AYX
[TpuroroBneHne GUKCUPOBAHHBIX MpeNapaToB OaKTEpHil
Ornpezenenne IpoxiKed U TIIECHEBBIX TPHOOB

Omnpenenenne BI'KIT

[TuTaTenbHble cpey U METOJIbI UX MPUTOTOBIICHUS

MeTo/1b1 BBIAENIEHUS YUCTHIX KYJIBTYP MUKPOOPTaHU3MOB
MeTo/bl U CpecTBa CTEPUITH3AINH

Oxkpacka 6axtepuii mo I'pammy

8 YueOHO-MeTONM4YEeCKOEe M HH(POPMALIMOHHOE 00ecTieYeHHe U CHUILINHBI

8.1 OcHoBHas quTeparypa:
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1. Mukpobuonorus: YueOnuk ans arporexHoioroB / Cunopenko O. [I., bopucenko E. I'.,
BanbpkoBa A. A., Boiino JI. U. - M.: HULl UH®PA-M, 2021. - 286 c.: 60x90 1/16. -
(Beicmee oOpaszoBanme: bakanaBpuar) (O6moxkka) ISBN 978-5-16-009743-5 - Pexum
noctyma: http://znanium.com/catalog/product/456113

2. TocmanoB P.I'. u ap. UmmyHomorus [DNeKTpOHHBIN pecypc]: yueOHoe mocodue / - 2-¢
u31., iepepad. - Dnekrpon.nad. - CII6. [u ap.]: Jlans, 2021. - 188 c. - (YueOHUKH AJis
BY30B) (CneuuanbHas JUTEpaTypa). - Buemnss CCBUIKA:
https://e.lanbook.com/book/96248#book

8.2.JlonmoiHUTEIbHASI JIUTEpaTypa:

1. Emme, B. T. MukpoOuosoruss : y4eOHHMK Juisi OakajgaBpOB : JJIs CTY/A. BBICIIL

yue0.3aBeJICHUI 10 Hamp. U CIell. arpOHOMUYECKOro oOpa3oBaHUs :  [yriayOJICHHBII
kypc] / B. T. Emues, E. H. Mumyctun. - 8-e usa., ucnp. u gomn. - M. : FOpaiir, 2012. -
444, [2] c. - (bakamaBp) (YueOHO-METOIUYECKOEC OOBCIUHEHUE PEKOMEHIYET)

(Yuebnuk). - bubnuorp.: 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 : yded. nocobue i cTyi., o0yd.
no crer. 110203 "3ammuta pactenuit" / T. B. 3umornsnosa, U. A. Kapramesa, O. T.
[[Mab6annac. - M. : Konoc, 2007. - 146, [1] c. - bubmmorp.: c. 127-128. - ISBN 978-5-
9596-03 83-0

4. Hetpycos, A.W.IIpakTuKyM MO MUKpOOHOJIOTHY : yuel. mocobue A CTy.l. By30B, 00yHY.
no Hanpasienuto 510600 "buonorus", cien. 012400 "MukpoOuomnorus" 1 OHOJIOT. Crell.
/ [A. Y. Hetpycos u np.] ; mox pea. A. U. Hetpycosa . - M. : Akagemusi, 2005. - 602, [2]
c. - (Bricuree mpodeccuonansHoe oOpazoBanue). - bubmuor.: ¢. 594-599. - ISBN 5-7695-
1809-X

5. T'yceB, M. B. Mukpob6uosorusi : y4eOHUK Il CTYyZA. BY30B, 0OydY. MO HAMpaBIICHUIO
510600 "buonorus" u 6uon. crneu. / M. B. I'yces, JI. A. Muneesa . - 6-¢ u3a., crep. - M.:
Axanemusi, 2006. - 461, [2] c. - (Boiciiee mpodeccrnonanibHoe obpa3oBanue). - budnmor.:
c. 440-441. - ISBN 5-7695-2627-0

6. Cumopenko O.Jl. [u gap.]. MukpoOuonorus [IDIEKTPOHHBIA pecypc|: y4eOHHK s
arpoTeXHOJIOTOB - JJeKTpoH. JaH. - M.: Hudpa-M, 2017. - 286 c. - (Beicuee
oOpazoBanue - bakanaBpuar). Brernsis cepiika: http://znanium.com/go.php?id=912637

7. Pybuna, E. A. Muxkpobuonorus, (u3nMOIOTHS NHUTAHUS, CAHUTAPHUS [DIEKTPOHHBIH
pecypc] : yueonuk / E. A. PyOuna, B. ®. Maneiruna. - 2-¢ w3a., UCHp. W JON. -
DnekTpoH. AaH. - M. : ®opym : Uadpa-M, 2018. - 240 c. - (Cpeanee npodeccrnoHaibHOE
obpasoBanmue). - BuemmHss cepuika: http://znanium.com/go.php?1d=924768

8. Cumnopenxo O. /1., bopucenko E. I'., BanskoBa A. A., Boitno JI. 1. MukpoGuosorus:
VYyeOnuk nns arporexnosoros / Cunopenko O. /., bopucenko E. I'., BanbkoBa A. A.,
Boitno JI. U. - M.: HUIl MH®PA-M, 2016. - 286 c.: 60x90 1/16. - (Beicuiee
oOpa3oBaHue: bakayaBpuar) (O60%kKa) ISBN 978-5-16-009743-5.
http://znanium.com/bookread2.php?book=456113

8.3 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCTIOJIb3YyeMbIX MPU NMPOBeIEeHUH
HAYYHO-HMCCJIe10BaTeJIbCKOM pado0Thl, BK/JII0OYasi epedYeHb POrPaAaMMHOI0 odecrevyeHust 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIMueH3noHHOe MPporpaMMHoe odecrneyeHme:
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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

B T.4. 0OT€4YEeCTBECHHO¢C

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

CIIC KoncynbrautlIntoc

Kaspersky Endpoint Security ans 6uzneca CTaHaapTHbBIN

CB0001HO pacnipocTpaHsieMoe JUIEH3UOHHOE NIPOrPAMMHOeE o0ecrneveHmne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTECYECCTBCHHOC

Sunexc.bpaysep

HNuadopmanoHHbIE CIPABOYHBIEC CHCTEMbI
— EnnHoe okHO nocTyna Kk 00pa3oBaTelbHbIM pecypcam — PeKUM J0CTYIa:
http://window.edu.ru/
— UIIC «Koucynbrantllnroc» — pesxum gocryna: http://www.consultant.ru/
— Wurepdakc - LleHTp pacKpbITHs KOPIOPaTUBHON HH(OpMAIIK (CepBep PaCKPBITUS

uHpopMmarun) — pexxum gocryna: https://www.e-disclosure.ru/
—  WHbopmanmonno-npaBoBoit  mopran TAPAHT.RU -  pexum  gocryna:

http://www.garant.ru/

— ABTOMaTH3MpOBaHHas crpaBouHas cucrtemMa «Cenbxo3TexHuka» (Web-Bepcus) - pexum
nocryr: http://gtnexam.ru/

IMpodeccuonanbublie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubnmoreka eELIBRARY.RU — pesxum moctyna: http://elibrary.ru

— HaykomeTpuueckas 0aza JaHHBIX SCOPUS. 0aza maHHBIX pedepaTOB M IIUTHPOBAHUS —
pexxuMm gocryma: https://www.scopus.com/customer/profile/display.uri

— Odummanprbnii cait denepanbHOM CITY)KObI TOCYIApPCTBEHHOW CTAaTHCTUKH — PEXHM
nocryna: https://rosstat.gov.ru/ (OTKpbITBII 10CTYIT)

— Poccuiickas Axagemuss Hayk, OTKpBITBIM IOCTYIl K Hay4HbIM >KypHajaM — PEXKHUM
noctyna: http://www.ras.ru (OTKpbITBI TOCTYII)

— OdunmanbHeiii callT MUHHCTEPCTBA CelbcKOoro xossiictBa Poccuiickoit depeparun —
pexkum poctyma: http://mex.ru/ (OTKpBITBIH AOCTYII)

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/
3BbC Znanium.com — pexxum gocrtyma: https://new.znanium.com/

DBC FOPAUT — pexum nocryna: https://urait.ru/
3BC POLPRED.COM: http://www.polpred.com/
ONeKTpoHHAas oubmuoreka U3/IaTEeNIbCKOTO [IEHTpa «AxaneMus».
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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/ (xomaexius CIT1O)
o DBC ®I'bOY BO Bonoroackas 'MXA — pexum gocryma: https://molochnoe.ru/ebs/

9. MaTepnaﬂbno-TexrmquKoe o0ecneuyeHue AUCHHUIIIMHBI

YueOHast ayguropust 525 1 MPOBEACHUS 3aHATUN JIEKIIMOHHOTO U CEMHHAPCKOTO THUIIA
(mpakTUYecKue 3aHATHs); TPYNIOBBIX M WHAMUBUAYAIbHBIX KOHCYJIbTAIMM;, TEKYILEro
KOHTPOJISL U IPOMEKYTOUHON arTrectanui. OCHAIIEHHOCTh: Y4yeOHas mebenb: cTonbl — 45,
ctynbsi — 90, nocka menoBas. OcHOBHOE 00OpyIOBaHHWE: IKpaH AJis mpoekrtopa 1 miT.,
npoekTop - | mT., KOoMmbpoTep B KOMIuleKTe - 1 mrT. YyeOnas ayautopus 534
Jlaboparopuss MUKpPOOHOIOTHH, JIsl POBEACHUS Ja00PaTOPHBIX 3aHATHH. OCHAICHHOCTH:
YuebOnass mebenb: cronbl — 15, crynbs — 30, mocka menoBas. OCHOBHOE 000pyAOBaHUE:
pedpakromerp (VMKI1 nmns momoka), mMukpockombl Ouonormyeckue Mukpomen P-1,
TEPMOCTAaT, aHAadpPOCTaT, NUTATEJbHbIE Cpeibl, JabopaTopHas MOCYylAad, XOJOIMUIbHHUK
OBITOBOM, HEOOXOIUMBbIE KpacKH M JAMATHOCTUKYMBI, OaKTEepPHUIMIHBIM OO0Iydareib,
0aKTEePHOIOTHYECKHE TETIH, Cei( MeTauIMYecKuid, OakTepUIMIHAS JIaMIa, KOJUICKIIUS
MHUKPOOPTaHU3MOB.

Oobecneuenue oopaszoBanus s jaun ¢ OB3

s obecniedenust 00pa30BaHUS WHBAIHIOB U JIUI[ C OTPAHHMYCHHBIMU BO3MOYXKHOCTSIMH
3JI0POBBSl pealin3alus AUCHUIUIMHBI MOKET OCYUIECTBIATHCSA B aIallTUPOBAHHOM BUJE, UCXOJS
U3 HMHIUBUIYaJTbHBIX TICUXOPU3MUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBICHUIO
00y4aromerocs, B 4aCTU CO3/1aHUS CIICIUANBHBIX YCIOBHI.

B cnemnumanbHbie YCIOBHST MOTYT BXOAMTH: NPEIOCTaBICHUE OTACIBHOW ayAUTOPHH,
HEOOXOJUMBIX TEXHHYECKHUX CPEACTB, MPUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIb, BEIOOP (OPMBI MPEAOCTABICHHUS] WHCTPYKIIMHU TIO TIOPSIKY MPOBEACHUS
TEKYLIEro KOHTPOJSI M NPOMEKYTOYHOM aTTecTallid, MCHOJIb30BaHUE CHELUaIbHbIX
TEXHUYECKUX CPEJICTB, MIPEAOCTABIICHUE TIEPEPHIBA JIJISl IpHEMa MHIIH, JIEKAPCTB U Jp.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI TIPEIyCMOTPEHA OpraHU3alus
KOHCYJIBTAINI C UCTIOJB30BAHUEM DJIEKTPOHHOM MOYTHI.

Y4eOHO-METOAUYECKUE MaTepuambl ISl CaMOCTOSITENILHON paboThl OOYyYaromMXCs W3
YuCiIa MHBAJIUAOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocraBistoTcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUITHS UH(DOpMALINU:

Jlyist i1n ¢ HapyIIEeHUsIMH 3PEHUS:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B Ie4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

J7is u11 ¢ HapyIIEeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B TIeYaTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.
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https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

1. Kapra koMneTeHIHil T CHUTIITHHBI

Mukpoouonorus (nanpasiienue noaroroBku 35.03.05 «CagoBoacTBo»)

Ienb MTUCIUTIINHBI

dbopMupoBaHHE 3HAHWI MO OCHOBaM OOIIEH U CEIbCKOXO3SIMCTBEHHON MHKPOOMOJIOTMH W YMEHHM HCHOJIb30BaHHS
MOJTYYEHHBIX 3HAHUM JIJIS1 PEIICHUs] MPAKTUUYECKUX 3a/1a4 CeITbCKOX03iCTBEHHOTO MPOU3BOJICTBA.

3a1a4u AMCIHUILIMHBI o U3YYUTh CUCTEMAaTHKy, MOP(}OJIOTHIO, TEHETUKY U pa3MHOXKEHHE OaKkTepHil; MeTaboin3M MUKPOOPTraHU3MOB,
y4aCTHE MUKPOOPraHM3MOB B IIPEBPAILICHUAX PA3JIMYHBIX COCAUHEHUU,
° A3y4YUTH [IOYBEHHBIE MUKPOOPIraHU3MELI U OCBOUTH METOBI OIPEAECICHUS UX COCTaBa U aKTUBHOCTH,
. chopMUPOBaTh TOHATHSA O POJIM MUKPOOPTaHMU3MOB B IMOYBOOOPA30BATEIILHOM MPOIIECCE U BOCIIPOU3BOJICTBE

miogopoaust I104B, MI/IKpO6I/IOJ'IOl"I/I‘IeCKI/IX nponeccax npu IOJY4YCHHUHU OPraHUYCCKHUX y,[[06peHI/II71; O BJIIMAHHUH
ArpOTCXHUYCCKUX IMPUCMOB Ha IOYBCHHBLIC MHUKPOOPraHU3MbI; O BO3MOXHOCTH MCIIOJIB30BaHUSA MHKPOOPTraHH3MOB B

TEXHOJIOTHAX CEIbCKOXO03SIHCTBEHHOTO ITPOU3BOJICTBA.

B nporiecce ocBoeHus JaHHON TUCIUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CISAYIONINE

IIpodeccrnonanbHbIe KOMIIETEHIIMA

Komnerenmnnmu [TepedyeHb KOMIIOHEHTOB ®dopma Crynenu ypoBHeEH
TexHomorun
(mmaHupyembie OLICHOYHOTO OCBOCHMUSA
Nnnexc dopMynHpoBKa (dhopMHUpOBaHHS
pe3ysbTaThl 00yUYeHUs) cpencTBa KOMITCTCHIIUI
OIIK-1 | Crocoben pemiathb HUI-lonk-1 Jlexun TectupoBanue IToporoBsblii

TUIIOBBIE 3a1auu | -MOp(OJIOTHIO U (PU3UOJIOTHIO (Y/10BJI€TBOPHUTEILHBI )
npodeccnoHanbHOM MOYBEHHBIX U pacTUTENbHBIX | JlabopaTopHbIe VY CTHEBIN OTBET 3HaeT Mopdonoruo u
JIESITEILHOCTH Ha OCHOBE MHUKPOOPTaHHU3MOB; paboTsl (U3HOJIOTHIO TTOUBEHHBIX U
3HaHHH OCHOBHBIX 3aueTr PaCTUTENbHBIX
3aKOHOB N-2-0mx-1 CamocTrosrenpHas MHUKPOOPTaHU3MOB.
MaTeMaTHYEeCKUX U | -TIOJIb30BaThCs J1a00paTOPHBIM paboTta
€CTECTBEHHBIX HayK C 000pyI0BaHUEM U TIOCY/IOMH, IIpoaBuHYTHI(XOPOLLIO)
MIPUMEHEHNUEM HEOOXOAUMOH ISt YMeeT 110J1630BaThCS
MH(POPMaIMOHHO- MIPOBEICHUS 1a60paTOPHBIM
KOMMYHHUKAIIMOHHBIX MUKPOOHOIIOTUYECKUX 00opy/IoBaHUEM U MOCYIOM,
TEXHOJIOTHH HCCIICTOBAHHIA; HEO0O0XOIMMOM I

N-3onk-1 MIPOBEICHUS

- HaBBIKAMU MHUKPOOHOJIOTHIECKUX

MUKPOOHOJIIOTUYECKUX HCCJIECIOBAaHUH 1
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HUCCIIEJOBAHUH.

M0JIb30BaThCS HOPMATHUBHO-
TEXHUYECKOM
JTIOKYMEHTaIUen
ONPEAEIISIONICH Ka4eCTBO
MPOAYKIUH CaI0BOJICTBA.

Bpicoxkuii(0TIHYHO)
Baageer
MHUKPOOHOJIOTHUYESCKUMHU
METOIaMH HCCICIOBaHUN
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