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1 Hean 1 3272494 AUCHUILIMHBI

L]env — hopmupoBaHUE 3HAHUN 110 OCHOBAM OOIIECH M CETbCKOXO03HCTBEHHOM
MUKPOOUOJIOTUN U YMEHUH UCTIOIB30BAHUS TMOTYYCHHBIX 3HAHUN IS PELICHUS MPAKTUYSCKUX
3aj1a4 CEeIbCKOXO035HCTBEHHOTO IPOM3BOJICTBA.

3aoauu:

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

—HM3y4YHUTh TMOYBEHHBIC MUKPOOPTAaHU3MBI U OCBOUTH METOJBI ONPENEICHUSI UX COCTaBa W
AKTUBHOCTH;

—cOopMUPOBATH TOHATHUS O POJH MHUKPOOPTAaHHU3MOB B MIOYBOOOPA30BATEIHHOM IMIPOIIECCE
U BOCHPOU3BOJICTBE IUIOJAOPOIMS TMOYB, MUKPOOMOJOTHUECKUX MpPOIEccax MpH IMOJTYICHUU
OpPraHWYeCKHUX YyIOOpeHWH; O BIUSHUM arpOTEXHUYCCKMX MPUEMOB Ha ITOYBCHHbBIC
MUKPOOPTaHU3MBI; O BO3MOXXHOCTH HCIIOJIb30BAHUS MHKPOOPTaHMU3MOB B  TEXHOJIOTHSAX
CEITbCKOXO03SHCTBEHHOTO IPOM3BOJICTBA.

2MecTo qucuuniauebl B crpykrype OIIOII

Hucuunmuna «MukpoOuonorusi» b1.0.12  oTHocuTCcsT K  BapuaTMBHOW  4acTH
npoeCCHOHATBHOIO LUKIA (elepalbHOr0 I'OCYAapCTBEHHOI0 O00pa30BaTENIbHOTO CTaHAapTa
BhICIIero 00pa30BaHus MO HarpasiieHHIo moAroToBkH 35.03.05«CanoBoacTBo».

K 4ucny BXOJOHBIX 3HaHMH, HAaBBIKOB M KOMIETEHLUH CTyAEHTa, MPUCTYHAIOIEro K
U3YYEHHUIO JUCHUIUTUHBI «MUKpOOHONOTHS», JODKHO OTHOCUTHCS CIEQyIoIIee: BIIJCHUE
OCHOBOIIOJIATAIOLIMMU 3HAHUSIMM [0 OpPraHUYEeCKOM, HEOPraHWYeCKOH, aHAJIUTHYECKOH u
(U3KOIUTONAHON XUMUHU, GUBUKH C OCHOBaMU OMO(U3HUKHU, ONOJIOTHN, OOTAaHHUKH.

WupuBuyanbHble CHOCOOHOCTH, C YMEHHEM  B3aMMOJAEHCTBUS, COTPYAHHYECTBA,
yMeHHMe paboTaTh B TpyNmnax U MPUHUMATh COLMUAIbHBIE, 3TUYECKHE O00s3aTeNIbCTBA,
KPUTUYECKOE OCMBICIIMBaHUE  MH(QOPMAaLUMM U CAMOKPUTHKA. Takxke ClOJa OTHECEHbI
CHOCOOHOCTH PabOTHI B MEXIUCIUIUTMHAPHON KOMaH/IE, B3aNMOACHCTBUE C SKCIIEPTAMU JPYTUX
OpeIMETHBIX  o0ylacTei, BOCIPHATHE PA3HOOOPA3HBIX MEXKKYJIbTYPHBIX paziuuuil B
MEX1YHapOJAHOM KOHTEKCTE.

Couetanue 0a30BbIX, HCCIEAOBATENbCKUX 3HAHUN, CHOCOOHOCTh NPUMEHSTh WX Ha
IpPaKTHUKE, TE€HEPUpPOBaTh HOBBIE HJEH, pabdOTaTh ABTOHOMHO, AaJalNTHPOBAaTbCS K HOBBIM
YCIOBUSAM, ObITh MHUIIMATUBHBIM, JIUIEPOM, YMETh Pa3pabaThIBaTh MPOEKTHI U YIPABIATh UMH,
OTBeuaTh 3a KaYeCTBO, UMETh BOJIIO K YCIIEXY.

OcBoenne yueOHON nucHUIUIMHBI «Mukpobuonorus» 0a3upyercss Ha 3HAHUAX U
YMEHMSIX, MTOJIyYEHHBIX CTYJIE€HTaMU MPU U3YUYE€HUU TaKUX JUCLMUIUIMH KaK MaTepuallcTUYecKas
METO/0JIOTUsI, ONOoJIOTHsl, O0TaHNKa, OpraHuYecKas U HeOpraHu4decKas XUMUSI.

3HaHMS, YMEHUS M HaBbIKH, (opMHUpyeMble JaHHOW Y4eOHOM JAUCHMIIUHOM,
HEOOXOUMBI JJIsl U3y4eHUS MOCIEIYIOUNX AUCHUIUINH: 3eMJIe/Iene, arpoXuMusi, OHOXUMHUS U
(bu3noNorus pacTeHUi, paCTEHUEBOJICTBO.

3. [Inanupyemble pe3yJbTaThl 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)

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

Koax u nHaumenoBanue
Kox u HauMeHOBaHM e MHAMKATOPA TOCTHKEHUSI KOMIIETEH UM
KOMIIETeHIIMU

OIIK-1

Crnioco0eH pemiatb
THUIIOBbIE 33]a4l
npodecCuoHATBHON
JesITeIbHOCTH HAa OCHOBE

N-1onk-1-Mopdonoruio u GU3NOIOTHIO TOYBEHHBIX U
PacTUTENFHBIX MUKPOOPTAaHU3MOB,;

N -2-o11k-1-1107630BaTHCS JIAOOPATOPHBIM 00OPYOBAHUEM U
MOCY/10¥, HEOOXOIUMOM JJIsI POBEJCHUS MUKPOOHUOJIOTHIECKUX
HCCIIeOBAHUII;




3HAaHUI OCHOBHBIX 3aKOHOB | U/I-30onk-1- HABBIKAMH MUKPOOHOJIOTMYECKUX UCCIICTIOBAHUM.
MaTEeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX U
obmenpodeccuoHaTbHBIX
JUCIUILINH C
MIPUMECHCHHEM
nH(pOpPMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI1

4, CTpyKTypa U coep:KaHue Y4eOHOMH THCUHILINHBI
OO0miast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3a4€THBIC €AUHUIIBI.

4.1 Ctpykrypa yueOHOM TMCUMILINHBI

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

B TOM YHCIIE:
Jlexuuu (JI) 17 17

[Tpaktuyeckue 3ansatus (I1P) - -

JlaGopaTtopHsie padoTs (JIP) 17 17
CamocrosiTesibHas padora (Bcero) 102 110
Kourtpoin 8 8
Bun npomexxyTouHoit aTTectanuu 9K3aMeH 9K3aMeH
OO01ast TpyA0E€MKOCTb, Yachl 144 144
3a4eTHbIe €IUHUIIEI 4 4
Bun yue6Hoi paboTbl Beero Cenectp
32049HO 2
AyauTOpHBIE 3aHATHS (BCEro) 14 14

B TOM YHCIIE:
Jlexruu (J1) 6 6

[Tpaktuueckue 3anstus (I[1P)

JlaGopatopusbie pabotsl (JIP) 8 8
CamocrositeibHas padota (Bcero) 121 121
KonTpoas 9 9
Bun npomexyTo4HOM arTecTanuu 9K3aMeH 9K3aMeH
OO61mas TpyA0€MKOCTh, YaChl 144 144
3aueTHEIE €TUHUIIE] 4 4

4.2 Conepxxanue pa3iesioB y4eOHON JUCHHILIMHBI

Pa3zoen 1. Vicropust MUKpOOHOIOTHH

Hctopus pa3BUTHSA HayKH O MHUKpoopraHusmax. Beenenue. IIpenMer MUKpOOHOIOTHH.
Uctopus mukpobuonoruu. OTKpsiTHE MUKpoOopranu3mMoB AHtonu Ban Jlesenrykom. JI. Tlactep




- OCHOBOIIOJIO)KHUK MHUKpOOHOJOruU. Pa3BuTHe OTeuecTBEHHOM MuKpoOHojoruu. I maBHBIE
HalpaBJIEHUs Pa3BUTUS COBPEMEHHOW MUKPOOHOJIOTHH.

Pasoen 2. CucremMaTika MUKpPOOPTaHU3MOB

Ilonatue o  cucremaruke  MHKpoopraHuzmoB.  Kiaccuduxamusa — OakTepui.
Knaccugukarus rpubos. Kinaccudukamus BUpycos.

Pazoen 3. Mopdonorust 6akrepuii.

OcnoBuble (opmbl OakTepuil. Pasmepst MukpooprannzmoB. CTpoeHne OakTepHaaIbHON
KJICTKH  (9YKapUOTHYECKOH, mMpokapuoTHdeckoi). OcobeHHOCTH Mopdoigorun rpuboB.
AxtuHOMUIIETHI. MOp(OJIOTHS BUPYCOB.

Pazoen 4. duznonoruss MUKpOOPraHU3MOB.

Xumuueckuit coctaB MUKpoOOB. [Tutanne Mukpo6oB. Jlpixanue Mukpo6oB. depMeHTH U
UX pOJIb B IPEBpAILEHUM BEIIECTB MUKpOOpraHu3sMaMu. PocT M pa3sMHOXKEHHE MHUKPOOOB.
KyneTuBupoBanus MukpoopranuzMoB. OOpa3oBaHue MHKpOOaMH MUIMEHTOB, TOKCHHOB,
apOMaTUYECKUX U JPYTUX BEIIECTB.

Paszoen 5. Bnusaue 3k010rn4eckux GakTopoB HAa MUKPOOPTaHU3MBI.

®dusnueckue Gaxkropsl. Xumuueckue Gpaxkropsl. buonornueckue pakTopsl.

Pa3zoen 6. Dxonorusi MUKpOOPIaHU3MOB.

Mukpodiopa armochepsl. Mukpodiiopa BoibI.

Pa3zoen 7. Ponp MUKpOOPraHM3MOB B IPEBPAILIEHNUN BELIECTB.

Kpyrosopot a3ora, amMoHu(puKanus, HUTpUpUKanus, JeHuTpuukanus. Bo3oyaurenu
3THX TpoueccoB. CBOOOTHOXKHUBYIIME, CUMOHOTHYECKHE a30Todukcaroprl. CBoiicTBa OakTepuit
pona Rhizobium. Ilonmydenue uutparuna.llpeBpaiieHne MUKpPOOPraHU3MaMHU COEIUHEHHUN
yriepona. IlpeBpamierne MUKpoOpraHu3MaMu COeNMHEHH cepbl, hocdopa, Kemne3a u APyrux
3JIEMEHTOB. bpojkeHne — MOJIOYHOKHUCII0€ CHUPTOBOE, MACIIIHOKHUCIIOE.

Pa3zoen 8.9kon0rus NOYBEHHBIX MUKPOOPTaHU3MOB.

3UMOTreHHbIE, aBTOXTOHHbIE, OJMIOTPO(HBIE TPYHIbl MUKPOOPraHU3MOB. BiusHue Ha
MHUKpOHACEJIeHHEe TIOYBBI €€ OOpaboTKM ¥ MeJIHopauud. Ponb MHKpPOOPraHHW3MOB B
rymycoo0pa3zoBaHuy. Onu@uTHAsS MUKpodiiopa U €€ poJib B JKU3HEAEATEIBHOCTH PacTEHHI.
[IpenapaTsl MUKPOOHOTO MPOUCXOKICHHSI, CTUMYJIUPYIOIINE POCT PACTEHUH, CHHTE3 KOPMOBOTO
Oenka, (hepMEHTOB, aHTHOUOTHKOB.

Pa3zoen 19. MukpoOnosorus KOpMoB.

Muxkpobuonorus cunoca. Mukpobuosorust ceHa. MUKpoOHOJIOTHsl ceHaxKa.

4.3 Pazenbl yueOHOH JUCHUILIMHBI M BUAbI 3aHATHIA

Ne HaHMeHgBaHHe pasnena  — Jlab6op. CPC Konrpons | Beero
IL.II. yueOHOM TUCIUTLITNHBI paboThI
1 | Ucropus MUKpOOHOIOTHH 1 8 9
2 Cucremarnka 1 8 1 10
MHUKPOOPTaHNU3MOB
3 | Mopdonorus 6akrepuii 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
IpEeBpaleHIH BEIIECTB
8 DKOJIOTHSI TOYBEHHBIX 2 4 14 1 21
MHUKPOOPIaHU3MOB
9 | MukpoOHOIOTHS 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 KOMTICTCHITHHA
1 HcTtopus MUKpOOHOIOTHI + 1
2 CucremaTika MUKPOOPraHU3MOB + 1
3 Mopdomorust 6akTepwmii + 1
4 DuU3HOI0TH MUKPOOPTaHU3MOB + 1
5 Brnusinue sxonornyeckux (pakTopoB Ha + 1
MHUKPOOPTaHU3MBI
6 DKOJIOTHSI MUKPOOPIaHU3MOB + 1
7 Ponb MUKpOOpPraHU3MOB B MPEBPALICHUN + 1
BEIICCTB
8 DKOJI0TUsl TOYBEHHBIX MUKPOOPTaHU3MOB + 1
9 Mukpo6uoIorusi KOpMOB + 1

6 O0pa3oBaTe/IbHbIEC TEXHOJIOTHH
OOBeM ayIuTOPHBIX 3aHATHI Bcero — 34 4acos, B T.4. JEKIMH — 17 4acoB, 1abopaTopHbIe

paboThI —

17yaca.

41% - 3aHsATUS B UHTEPAKTUBHBIX (popMax oT 00beMa ayAUTOPHBIX 3aHSATHI.

Bt Hcnons3yembie nnTepakTuBHble | Koi-
Cemectp Tema o0Opa3oBaTeibHbIE TEXHOJIOTUU BO
3aHATUSA
U TeMa 3aHsATHUSA 4acoB
Brinenenne 4ucToi KyJabTyphl
JIP N YIARTYP UccnenoBarensckas pabota 4
OaxTepuit
MukpoOHOIOTHYECKOE
JIP P UccnenoBatensckas pabota 2
3 HCCIIeTOBAaHUE BO3/TyXa U BOJIBI
MuxkpoOuonoruyeckoe
JIP WCCIIeIOBaHKE Pa3HbIX BUJIOB HccnenoBatensckas pabota 4
IIOYB
MukpoOonomornyeckoe
JIP P UccnenoBatenbckas pabora 4
HCCIIeIOBaHHE KOPMOB
Hroro: 14

7 Y4eOHO-MeTOoAHYECKOE 0O0ecTedeHHe CAaMOCTOATE/IbHOM padoThl cTyAeHTOB. O1leHOYHbIEe
CPeACTBA TEKYILIEro KOHTPOJIA yCIeBAEMOCTH, IPOMEKYTOYHOM aTTEeCTALMM 10 HTOraM
OCBOCHMS IMCIUIIIHHBI

7.1 Buabl caMOCTOATEIbHOW PaGoThl, MOPSAA0K UX BbHINOJHEHUSI H KOHTPOJIS




No Paznen (tema Merto
aen ( ) Bungsr CPC [Mopsinok BeimonaHenust CPC A
/1 MUCIUAILINHBI KOHTPOJIA
1 ITonroroBka k Pabora ¢ J1eKIIHOHHBIM YCTHBIN
3aHATHIO MaTepHaJoM, OCHOBHOM U BOIIPOC
Ucrtopus N
JOTIOJIHUTEIILHOMI
MUKpPOOHOJIOTUH .
JUTEPATYPOU, UHTEPHET-
pecypcaMu
2 MOJITOTOBKA K Pabora ¢ J1eKIIMOHHBIM YCTHBIN
3aHATHIO MaTepuajioM, OCHOBHOM 1 ompoc
Cucremaruka o
JIOTIOJIHUTEIIHLHOM
MHUKPOOPTaHU3MOB o
JUTEPaTypOu, HHTEPHET-
pecypcamu,
3 MOJATOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
JIP, moaroToBka | marepuangoM, OCHOBHOU U paborta
o K JOTIOJIHUTEIIHLHOMI jabopaTopHas
Mopdomorust 6akTepwHii . parop
TECTUPOBAHUIO JUTEPATypOil, HTHTEPHET- pabora
pecypcaMu, OArOTOBKA
oryera 1o JIP
4 MHOITrOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
JIP, noAroToBka | MaTepuaJoM, OCHOBHOU H pabora
dusnonorus K JOTIOJIHUTEIIHLHOMI nabopaTopHas
MHUKPOOPTaHU3MOB TECTUPOBAHUIO JUTEPATypPOil, THTEPHET- pabora
pecypcaMu, OArOTOBKA
otueta 1o JIP
5 MOJATrOTOBKA K Pabora ¢ J1eKIIHOHHBIM KOHTPOJIbHAS
BiustHue 3K0I0TH4eCKUX | TECTUPOBAHUIO MaTepHUaioM, OCHOBHOM 1 pabora
(dakTOpOoB Ha JOTIOJIHUTEIIHLHOMI
MHUKPOOPTAHU3MBI JUTEPATYPO, UHTEPHET-
pecypcaMu
6 MHOATOTOBKa PaboTa ¢ 1eKIIMOHHBIM YCTHBIN
ompocy, MaTepUaioM, OCHOBHOW U onpoc
DKoJIOTHS MOJrOTOBKA K JIOTTOJTHUTEIbHON nmabopaTopHas
MHUKpPOOPTaHU3MOB JIP JUTEPATYPOU, UHTEPHET- paboTta
pecypcaMu, MOArOTOBKA
otueTa 1o JIP
7 MTOATOTOBKA K Pabora ¢ 1eKIIMOHHBIM KOHTPOJIbHAS
TECTUPOBAHUIO MaTepuaioM, OCHOBHOU U paboTta
Ponbs Mukpoopranuzmosn o
JTOTIOJTHUTEIILHOM
B MIPEBPAIICHUH BEIICCTB N
JUTEPATYPOU, UHTEPHET-
pecypcaMu
8 MOATOTOBKA Pabora ¢ 1eKIIMOHHBIM YCTHBIN
ompocy, MaTepHaJoM, OCHOBHOM U ompoc
DKOIOTUs IMTOYBEHHBIX MOArOTOBKA K JTOTIOJTHUTEIILHOM nmabopaTopHas
MHUKpPOOPTaHU3MOB JIP JUTEPATYPOU, UHTEPHET- paborta
pecypcaMu, MOArOTOBKa
otueTta 1o JIP
9 MOATOTOBKA Pabora ¢ J1eKIIMOHHBIM YCTHBIN
ompocy, MaTepHaJoM, OCHOBHOM U onpoc
MuxkpoOuosorus KOpMOB | MOJITOTOBKA K JOTIOJTHUTEIBHOU nabopatopHast
JIP JIUTEPATYPOU, UHTEPHET- pabota

pecypcamMu, MoJroTOBKa




oruera 1o JIP
WTOroBbIil KOHTPOJIb IToaroroBka k PaboTa ¢ IeKIInOHHBIM OK3aMeH
HK3aMEHY MaTepUaaoM, OCHOBHOU U
JOTIOJIHUTEIIbHOU
JIUTEePATYPO

7.2 KOHTpOJIbHBIE BONPOCHI IJIsl CAMOIIPOBEPKHU
Pasoen 1. Vicropusi MEKpOOHOJIOTHH

Uro sBisieTCs MPEAMETOM H3yUeHUs MUKPOOUOJIOTHN?
KTto oTKpBUT MUP MHUKPOOOB?

Kakue otkpertus caenan JIyu [Tactep?

Kaxkue otkpeitus cnenan .M. Meunukos?

PohdRE

Pasoen 2. CucremMaTika MUKpOOPTaHU3MOB
1. Yro sBnsercs OCHOBHOM KJIACCU(PUKALMOHHOM €IMHUIEH B CHUCTEME JKUBBIX
OpPraHu3MOB?
Jaiite onpezeneHre poay, BULy U IITaMMY.
B kakux eguHUIIAX U3MEPSIIOTCS BUPYCHI U OakTepun?
4. Yro Takoe 6akTepuodar?

wmn

Pazoen 3. Mopdonorust 6aktepuii.

Kaxkue npusnaku 6akTepuii OTHOCATCA K MOP(OIOr0O-IIUTOTOTUUECKUM?

2. Kak pacnonaraiorcs KIeTKH CTa(UIOKOKKOB, CTPENTOKOKKOB, CaplLUH, TETPaKOKKOB,
IIUIUIOKOKKOB?

UeM OTIUYAIOTCS KIOCTPUINU OT Oarus?

B yem otnmuue I'p+ G6axrepwuii ot ['p-?

5.  OCHOBHBIE OTJINYUS DYKAPUOTUUYECKOMN KIIETKH OT MPOKAPUOTHUECKOM?

=

»ow

Pasoen 4. duznonorus MUKpOOPraHU3MOB.

CocraB MUKpPOOHOM KIeTKU?

Kakyto ¢pyHKIHIO BBINOIHAIOT O€IKH B MUKPOOHOH KieTke?
Crnioco6s! muTanus OakTepuii?

JlaTh orpeiesieHue SBISHHIO IJ1a3MOJIM3a U AETUIa3MOJIN3A.
Kak GakTepuu MOTYT OTHOCHTCS K KUCIOPOLY?

Kak yacto mpoucxoaut jiesneHue 6aKTepuaibHbIX KJIETOK?
Kakwue cymectBytoT ¢a3bl pa3BuTHs OakTepuii?

NookrwnpE

Pa3zoen 5. Bnusinue skonoruueckux GakTopoB Ha MUKPOOPTaHU3MBI.

1. Kak penarcs OakTepu, B 3aBUCHMOCTH OT ONTHUMAJbHOW JUIi HUX Pa3BUTHUA
TeMIepaTypbl?

2. Kak gensatca 6akrepuu, B 3aBUCUMOCTH OT ONTUMAJIBHON JUISl X Pa3BUTHsI KUCIOTHOCTH
cpensbi?

3. Kak u3aMeHsiercss OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTEHIIMAN CPEIbl IPU OTMUPAHUU
KYJIbTYpbl OakTepuii?

4. Kaxkue cymecTBylOT BUIbI B3aMMOOTHOLICHUN OakTepuil Mexay coOOi M OKpysKaromen
cpenoi?

5. Kakoe neiicTBre Ha MUKpOOPTaHU3MbI OKa3bIBAIOT PEHTTEHOBCKUE M KOCMHUYECKUE JTydn?

Pa3zoen 6. Dxonorust MUKpOOPTaHU3MOB.
Kak Ha3pIBaeTcsi COOCTBEHHON MUKPOHACEIEHUE BOJOEMOB?
2. Tlon meticTBHeM Kakux (aKTOPOB MPOUCXOIUT CAMOOUYHINEHHE BOJTOEMOB?

=




JlaTp onpeneneHue: KOIU-UHIEKC, KOJIU-TUTP.
Kto BnepBsbie 10Ka3al CylecTBOBaHHE MUKPOOPTaHU3MOB B aTMocdepe?
B kakoe Bpems rofa Bo3ayx momenieHuit 0yaer Mmukpooduonoruuecku uniie? [louemy?

ok w

Paszoen 7. Ponb MUKpOOPTaHU3MOB B IIPEBPAILICHUHN BEILECTB.

1. OxkucneHne MUKpOOPraHU3MaMH YIJII€BOIOPOIOB, JKUPOB, PA3I0KEHHE TUKTUHOBBIX

BEIIIECTB.

CnmpToBoe, MOJIOYHOKHCIIOE OposkeHne. Bo30yanTenu u XuMU3M mporecca.

3. MacnsHokHcIoe, MPOINMOHOBOKHCIIOE, alleTO-0yTHIIOBOE OpoKeHrne. XUMU3M U

MHUKPOOBI-Y4aCTHUKH.

OxwuciieHue STUIIOBOTO CIIUPTA B YKCYCHYIO KUCIIOTY.

[TpeBparieHre MEKpOOpraHU3MaMy COSTUHEHUH a30Ta. AMMOHH(UKAIIHS.

Henutpudukarus.

6. Hurpndukanus. XapakTepucTUKa HUTPO3HBIX OAKTEPHIA.

Pa3znoxeHre MOYEBHHBI M [THAHAMHU/IA.

8. OkwucieHue u BOCCTAHOBJICEHHE COSIMHEHUH JKelle3a MUKPOOPraHU3MaMH.
XapakTeprucTUKa OCHOBHBIX IIPE/ICTaBUTEINIEH Kee300aKTepUl.

[peBpaleHre MEKpOOpraHU3MaMu COCIUHEHMI cepbl. Jleenue cepoOaKTepHii Ha TPYIIIBI
10 PU3NOIIOTHIECKUM CBOMCTBaM. bronorndyeckoe cBsi3piBanme hocdopa

no

ok

~

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 cuctema. Bo3HUKHOBEHHE MTOYBEHHOW MUKPOOUOIOTHH.

Okosoro-reorpaguueckasi 3aKOHOMEPHOCTb paclpOCTPaHEHUs] MHKPOOPraHU3MOB B

nouse. [louBeHHass OMOTEXHOJIOTHSI.

OcHoBHbIE Tpo(HUUECKHE IPYMIIbI TOYBEHHBIX MUKPOOPTaHU3MOB.

MeTtob1 Onpe/iesieHns COCTaBa U aKTUBHOCTH ITOYBEHHBIX MUKPOOPTaHNU3MOB.

MuKpoopraHu3Msl U MOYBOOOPA30BATEIbHBIN MPOLIECC.

MukpoOunosiorus HaBo3a 1 KOMIIOCTOB.

Ponp  OakTepuii B 3amuTe TOYB OT  arpoNpoU3BOJCTBEHHBIX  3arps3HEHHM.

DKojoru4eckue npodiaeMbl MOYBEHHOW MUKPOOUOJIOTHH.

10. Okonoruyeckass OMNACHOCTb XHUMHYECKOTO 3arpsi3HEHUs M MYTH OHMOXMMHUYECKOH
TpaHcpopMaIy MECTULIUA0B MUKPOOPTaHU3MaMH.

11. Muxpobuosnornyeckue 1 abMOTHYECKUE (PaKTOPbI pa3noKeHus: KCeHOOMOTHKOB.

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

13. BiiusiHre 00pabOTKH IOYB Ha JIEATEITBHOCTH MUKPOOPTaHU3MOB.

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

15. bakrepuanbHble yI10OpeHHs U UX IPUMEHEHHUE B CEIbCKOM XO03sCTBE.

16. MukpoOrooruieckne mpemnaparsl st 00pbObI ¢ BPEIHBIMI HACEKOMBIMH.

How =

© oo

Pa3zoen 9. Mukpob1oa0rust KOpMOB.

Kak Bnusier coctaB cuiioca Ha MUKPOOHOJIOTHYECKHE TIPOIIECCH TPOTEKAIOIIUE B HEM?

2. Kakwue rpynmbl MUKpOOPTaHU3MOB MOTYT COZIepKaThesl B cuitoce? M kakoe BIMSIHUE OHU
OKa3bIBAlOT Ha Ka4eCcTBO cuiioca?

Kak nmoBbICUTB Ka4eCcTBO cHIOCca?

Kak MUKpOoOpraHu3Msl BIUSAIOT HA KAYECTBO CEHA?

Kax Mukpoopranu3Msel BIUSIOT HA KAYECTBO CEHaXka?

=

ok w



7.3 Bonpockl KIK3aMeH

CoNoOA~WNE

A PABAEAPRERDWWWWWWWWWWNNNNDNNDNNDNNNEPERPRPERPRPERPRPRERER
AP OWONRPOOO~NOUIRRWNPFPOOO~NOOLAARWNPEPOOO~NOOUOUI 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 (GpakTopbl, BIUAIONIUE HA pa3BUTHE OaKTEPUid.

. Xumuyeckue (pakTopsl, BIUAIOLINE HA pa3BUTHE OaKTepuil.

. buonoruueckue GpakTopbl, BAUSIOMINE HA Pa3BUTHE OAKTEPULA.

. Mukpodimopa armocdepsl.

. Mukpodiopa BozpI.

. Mukpoduiopa noussl. Cxema oceBoB.

. @ukcanus a3ota CBOOOAHOKUBYIIUMH MHUKPOOPTaHU3MAaMHU.

. AMMoHudukanus, HUTpuUKaIus, ICHUTPUPUKAIIHS.

. KinybenbkoBbIe OakTepHm.

. MUKpOOpranu3mbl pa3IMuHbIX BHJIOB I1OYBBI.

. Bnusiane yno6penust Ha MEKpOQIIOpy MOYBBI.

. ITouBa. MeTtobl onpeeneHnss MUKPOOPIaHU3MOB.

. Jlyaucteie rpubs. Mopgonornueckue ocobennoctu. [IpencraBurenu u 3HauCHHE.
. ®aKTopBbl, BAUSIONNE HA MUKPOOHBIMIIEHO3 ITOUBBI.

. Muxopu3za u €€ pojb B IPUPOJIE.

. Onu@UTHBIE MUKPOOPTaHU3MBI pacTeHU U puzocdepa.

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

. MukpoOuosnorus cunoca. CriocoObl MosydeHHst XOpOLIero KopMa.

. Ilomy4yeHne HUTparuHa ¥ €ro pPoJib B IOBHIIIEHUH YPOXKAHHOCTH KYIBTYP.
. AHTHUOMOTHKY U UX POJIb.

. 3eMJICYJOOpUTETIbHBIE TTPETapaThl.

. IlpeBpaiienne MUKpOOpraHu3MaMH COeJUHEHUs cephl, pocdopa, xKenesa.
. MonouHokucoe, CnupToBOE, MACISTHOKUCIIOE OpOKEHUE.

. Pazno)xeHune TUrHuHA, HEJUTI0JI03b], TEKTUHOBBIX BEIECTB.

. 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

. [IpuroroBnenue pUKCUPOBAHHBIX MpeNapaToB OakTepuit

. Onpenenenune IpoxoKei U MIECHEBBIX IPUOOB

. Onpenenenne bI'KIT

. IlutarenbHble Cpear U METOIbI UX MPUTOTOBJICHUS

. MeTobI BBIIENIEHUS YUCTHIX KYJIBTYpP MEKPOOPTaHH3MOB

45.
46.

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

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

8.1 OcHoBHas JuTEpaTypa:
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1. Mukpobuonorus: YueOnuk ans arporexHosoros / 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-¢
u3J1., iepepad. - Dnekrpon.aad. - CII6. [u ap.]: Jlans, 2021. - 188 c. - (YueOHUKH AJis
BY30B) (CneuuanbHas JUTEpaTypa). - Bremmnss CChUIKa:
https://e.lanbook.com/book/96248#book

8.2.JlonmoiHUTEIbHASI JIMTEpaTypa:

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. Mumycrtus. - 8- u3a., ucnp. u gomn. - M. : FOpaiit, 2012. -
444, [2] c. - (bakamaBp) (YueOHO-METOIUYECKOEC OOBEIUHEHUE 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 MUKpoOuosioruu : yded. nocobue it cTyid., o0yu.
no crer. 110203 "3amuta pactenuit" / T. B. 3umornsnosa, U. A. Kapramesa, O. T.
[[Tab6angac. - M. : Konoc, 2007. - 146, [1] c. - bubmmorp.: c. 127-128. - ISBN 978-5-
9596-03 83-0

4. Hetpycos, A.W.IIpakTuKyM MO0 MUKpPOOHOJIOTHY : 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. Herpycosa . - M. : Akagemusi, 2005. - 602, [2]
c. - (Bricmree mpodeccuonansHoe o0pazoBanue). - 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 [DJIEKTPOHHBIA pecypc|: y4eOHHMK s
arpoTeXHOJIOTOB - JJeKTpoH. AaH. - M.: Hudpa-M, 2017. - 286 c. - (Beicuiee
oOpazoBanue - bakanaBpuar). Brernsis cepiika: http://znanium.com/go.php?id=912637

7. Pybuna, E. A. Mukpobuonorus, (u3noIOTHS NHUTAHUS, CAHUTAPUS [DIEKTPOHHBIH
pecypc] : yueonuk / E. A. PyOuna, B. ®. Maneiruna. - 2-¢ w3a., UCHp. W JON. -
OnexTpoH. AaH. - M. : ®opym : Undpa-M, 2018. - 240 c. - (Cpennee npodeccuoHanbHoe
obpasoBanmue). - Buemmnsas cebuika: http://znanium.com/go.php?1d=924768

8. Cwupopenxo O. /I., bopucenko E. I'., BanbkoBa A. A., Boitno JI. 1. Mukpo6uosorus:
VYyeOnuk nns arporexnosoros / Cunopenko O. JI., bopucenko E. I'., BanbkoBa A. A.,
Boitro 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

JIueH3uoHHOe MPpOorpaMMHoe 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 Koncynbrantlntoc

Kaspersky Endpoint Security ans 6usneca CTaHaapTHBIN

CB0001HO pacnipocTpaHsieMoe JUIEH3UOHHOE NIPOrPAMMHOeE o0ecrneveHmne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTECYECCTBCHHOC

Sunexc.bpaysep

HNuadopmanoHHbIE CIPABOYHBIEC CHCTEMbI

— EnuHoe okHO JocTyna K 00pa3oBaTeIbHBIM PecypcaM — PeKUM JOCTyIa:
http://window.edu.ru/

— UIIC «Koucyabrantllnrocy — peskum goctyma: http://www.consultant.ru/

— WHaTtepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(POpMAIHK (CepBep PaCKPBHITUS
uHopmManun) — peskuM goctyma: https://www.e-disclosure.ru/

—  Wudopmanmonno-npaBoBoit  mopran  [TAPAHT.RU —  pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs crpaBovHas cucteMa «CellbX03TexXHHKa» (Web-Bepcusi) - pexum
nocryr: http://gtnexam.ru/

IMpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubanorexka ELIBRARY.RU — pexxum gocryma: http://elibrary.ru

— Haykomerpudeckast 6a3a JaHHBIX SCOPUS: 0a3za JaHHBIX pedepaToB W ITUTHPOBAHUSI —
pexuM gocrtymna: https://www.scopus.com/customer/profile/display.uri

— Odumanshpni cait denepanbHOM CIy>kKObI TOCYAApPCTBEHHOW CTATUCTUKH — PEXUM
noctyma: https://rosstat.gov.ru/ (OTKpbITHIH AOCTYIT)

— Poccumiickass Axamemuss Hayk, OTKPBITBIN JOCTYN K HAy4YHBIM KypHallaM — PEXHUM
nocryma: http://www.ras.ru (OTKpbITBIii TOCTYII)

— OdunmanpHeii callT MUHHCTEpPCTBA CelbCKOTro xo03siicTBa Poccuiickoit deneparun —
pexum gocrtymna: http://mex.ru/ (OTKpBITHI JOCTYIT)

JJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

o OnekTpoHHbI OubmnoTeunsiii karazor Web HWPBUC — pexum poctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB — pexxum pocrtyma: https://e.lanbook.com/
3BC Znanium.com — pexxum goctyna: https://new.znanium.com/

DBC FOPAUT — pexum nocryma: https://urait.ru/

3BbC POLPRED.COM: http://www.polpred.com/

OneKTpoHHAas o6ubnuorexa U3aTeIbCKOTO HEHTpa «AKaIeMU»:
https://www.academia-moscow.ru/elibrary/ (komnexuus CI1O)

o DBC ®I'bOY BO Bonoroackas 'MXA — pexum pocrtyma: https://molochnoe.ru/ebs/

@)
©)
@)
©)
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https://www.academia-moscow.ru/elibrary/
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9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIMHBI

VYyeOnas ayautopus 525 miis MpOBEACHUS 3aHATUN JCKIIMOHHOTO M CEMHHAPCKOTO THIIA
(mpakTUYeCKUe 3aHATHUs); TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIIMN; TEKYIET0 KOHTPOJIS
U TIPOMEXYTOYHOW arrecranuu. OCHAIIEHHOCTh: YueOHas meOenb: cronbl — 45, crynbs — 90,
nocka menoBas. OcCHOBHOE 00OpyIOBaHUE: 3KpaH Jyisl mpoekTopa | miT., mpoektop - 1 miT.,
KOMIThIOTEP B KOMIUIEKTE - 1 mT. YueOHas aynutopust 534 JlaGoparopusi MUKpOOHOIOTHH, JIJIst
MPOBEJICHUS JIA0OPATOPHBIX 3aHATHI. OCHAIICHHOCTh: YueOHast MeOesb: CTONBI — 15, cTynbs —
30, nocka wmenoBas. OcHoBHOe oOopynoBanue: pedpakromerp (VMKI nmns  monoka),
MUKpOCKOIIBI Ononorndeckue Mukpomen P-1, TepmocTar, aHa’poctar, MUTATEIbHBIC CPEIbI,
nabopaTtopHas IOCyJa, XOJOJWIbHUK OBITOBOM, HEOOXOJUMBbIE KPAackKd U JAHATHOCTUKYMBI,
OakTepUIUIHBIA  0OmMy4yaTenb, OaKTEpUONIOTHYECKHE  TETIH, Celd  MeTaUIMYeCKUuH,
OaxkTepULIUIHAS JIaMIIa, KOJUIEKIUS MUKPOOPTaHU3MOB.

Oobecneuenue oopaszoBanus s jaun ¢ OB3

s obecniedenust 00pa30BaHUS WHBAIHIOB U JIMI[ C OTPAHHMYCHHBIMU BO3MOYXKHOCTSIMH
3JI0POBBSl pealin3alus AUCHUIUIMHBI MOKET OCYUIECTBIATHCA B aIallTUPOBAHHOM BUJE, MUCXOJIs
U3 HHIUBUIYATbHBIX TICUXOPU3MUYECKUX OCOOCHHOCTEH H 1O JIMYHOMY 3asIBICHUIO
00y4aromierocs, B 4aCTU CO3/1aHUS CIICIUANBHBIX YCIOBHI.

B cnemnumanbHbie YCIOBHST MOTYT BXOAMTH: NPEIOCTaBICHUE OTACIBHOW aydUTOPHH,
HEOOXOJUMBIX TEXHHUYECKHUX CPEACTB, IPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO IMOMOIIb, BEIOOP (OpMBI MPEAOCTABICHHUS] UHCTPYKIIMHU IO TOPSIKY MPOBEACHUS
TEKYIIer0 KOHTPOJS M MPOMEXKYTOYHOM aTTecTalid, WCIOJIb30BaHUE CHEIHalbHbIX
TEXHUYECKUX CPEJICTB, IPEAOCTABIICHUE MIEPEPHIBA JIJIsl IpHeMa MUIIH, JIEKAPCTB U Jp.

Jlis Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3J0POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-METOAUYECKUE MaTepHalbl JJIsi CaMOCTOSITENLHON paboThl OOYyYaromMXCs W3
YHUCiIa MHBAJIUIOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JIyist v1n ¢ HapyIIeHUsIMH 3pEHUSI:

— B MieyaTHOU popme yBeTHMUEeHHBIM HIpUPTOM,

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JLyist i1 ¢ HapyIIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B TIe4aTHOM opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.
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1. Kapra koMneTeHIHil T CHUTIITHHBI

Mukpoouonorus (nanpasiienue noaroroBku 35.03.05 «CanoBoacTBo»)

Ienb MTUCIUTIINHBI

dbopMupoBaHHE 3HAHWI MO OCHOBaM OOIIEH U CEIbCKOXO3SMCTBEHHON MHKPOOMOJIOTMH W YMEHHH HCHOJIb30BaHUS
MOJTYYEHHBIX 3HAHUM JIJIS1 PEIICHUs] MPAKTUUYECKUX 3a/1a4 CeITbCKOX031iCTBEHHOTO MPOU3BOJICTBA.

3amauu JUCIHUILINHGI

o U3YYUTh CUCTEMAaTHKY, MOP(}OJIOTHIO, TEHETUKY U pa3MHOXKEHHUE OakTepHil; MeTaboiIn3M MUKPOOPTraHU3MOB,
ydacTue MUKPOOPTaHU3MOB B MPEBPAILICHUAX PA3IUYHbIX COEIUHEHUMY;

HU3YUUTh NOUYBCHHBIC MUKPOOPIraHU3Mbl U OCBOUTH MCTOABI ONIPCACIICHUA UX COCTaBa U AKTUBHOCTH,
Cq)OpMHpOBaTb IMOHATHA O POJIM MUKPOOPIraHU3MOB B HO‘IBOO6p3.30BaTCJ'II>HOM IMpouecce U BOCIIPONU3BOACTBEC

miogopoaust I104B, MI/IKp06I/IOJ'IOl"I/I‘IeCKI/IX nponeccax

npu IOJY4YCHHUHU OPraHUYCCKHUX y,[[O6p6HHI>i; O BJIIMAHHUH

ArpOTCXHUYCCKUX IMPUCMOB HAa IOYBCHHBLIC MUKPOOPraHU3MbI; O BO3MOXHOCTH MCIIOJIB30BaHUS MHKPOOPTaHHM3MOB B

TEXHOJIOTHAX CEIbCKOXO03SIHCTBEHHOTO IIPpOU3BOJICTBA.

B nporiecce ocBoeHUs JaHHON TUCHIUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CICAYIOIINE

IIpodeccrnonanbHbIe KOMIIETEHIIUA

Komnerenmnnm [TepedyeHb KOMIIOHEHTOB dopma Crynenu ypoBHeEH
TexHomorun
(mmaHupyembie OLICHOYHOTO OCBOCHMUSA
Nnnexc dopMynHpoBKa (dhopMHUpOBaHHS
pe3yabTaThl 00yUYeHUs) cpencTBa KOMITCTCHIINU
OIIK-1 | Crocoben pemiathb HUI-lonk-1 Jlexun TectupoBanue IToporoBsblii

TUIIOBBIE 3a1auu | -MOp(OIOTHIO U (PU3UOJIOTHIO (Y/10BJI€ETBOPHUTEILHBI )
npodeccnoHanbHOM MOYBEHHBIX U pacTUTENbHBIX | JlabopaTopHbie Y CTHEBIN OTBET 3HaeT Mopdonoruo u
JIESITEILHOCTA Ha OCHOBE MHUKPOOPTaHHU3MOB; paboTsl (U3HOJIOTHIO TTOUBEHHBIX U
3HaHHH OCHOBHBIX 3aueTr PacCTUTENbHBIX
3aKOHOB N-2-0mx-1 CaMocTosTenpHast MHUKPOOPTaHU3MOB.
MaTeMaTHYECKUX -TI0JIH30BaTHCS 1TA00OPATOPHBIM paboTta
€CTECTBEHHBIX HayK C 000pyI0BaHUEM U TIOCY/IOMH, IIpoaBuHYTHI(XOPOLIO)
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-
TEXHUYCCKOM
JIOKYMEHTaIUe
ONPEAEIISIONICH Ka4eCTBO
MPOAYKIMH CaI0BOJICTBA.

Bpicoxkuii(0TIHYHO)
Baageer
MHUKPOOHOJIOTHYECKUMU
METOIaMH HCCICIOBaHUN
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