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@DOoH/1 OL|eHOYHBIX CPe/ICTB MpeJHa3HaueH /sl KOHTPOJISI 3HaHWUW, YMEHUN U YPOBHS
TIpUOOpeTeHHBIX KOMITeTeHIIM CTY/I€HTOB, 00yUarouXCcsl 110 HallpaB/JIeHUIO MOATOTOBKU
35.03.04 Arponomusi 1 38.03.02 MeHepKMeHT ¢ ABYMsI KBanUbHUKaL[UAMU 10 JUCLIUATIIMHE
Mukpobuonorus

MoanucaHo ynpposon
noanucobto: KOnua
BanepbesHa CMMpHOBa

lOnna BanepbeBHa
CmunpHoBa

CocTaBuresb

@oH/I OlLIEHOUHBIX CpEeACTB OOCYXKIeH Ha 3aceaHWUM Kadeapbl arpoXuMud, OHOJIOTHH U
3alUThl pacTeHuM TpoTokos Ne 6 ot 11 mapTa 2026 roga

Bun KTopuAa MopnncaHo undposoii
w w noanucblo: BukTopusa
3aBeﬂy}0U-lHH KaCbe'HPOI/I darpOXUMuH, Bu KTOPOBHa BuktoposHa CMMgHOBa
OMOJIOrMH U 3aIUTHI CMmunpHoBa [lata: 2026.03.11 12:46:21 +03'00'
CornacoBaHo:
[Ipencenarenb MeTOAMYECKOM KOMUCCUU Anekcen MoanucaHo unposo
Cl)aKYJIbTETa arp06H3HeCa HukonaeBuy noanucblo: Anekcen
CopoKuH Hunkonaesny CopokuH

nipotokoJsi Ne 5 ot 07 anpens 2026 ropa




ITacnopT (hoH/ja OLIEeHOYHBIX CPe/iCTB

Tabmmma 1
Popmupyewmbie OrnleHOYHBIe MaTepHuasbl
KOMMeTeHL[1H (M KomuectBo
Y CpeJiCTBa
VX YaCTH)
OO6111as MUKpOOHOJTOTHS KonTtposbHas paboTa 105
NupvBuayansHoe

OIK-1 TBOpUYeCKOe 3a/laHue 53
CuTyalMOHHBbIe 3a/1auu 14
KosmokBuym 32
TectupoBaHue 112
CenbCKOXO0351MCTBEHHAS KoHTposibHas pabota 19
MUKpPOOUOIOTHsI CuTyalMOHHBbIe 3a/1auu 14

OIIK-1
KosiokBuym 32
TecTupoBaHue 88

1 OIEHOYHBIE MATEPUAJIbI, HEOBXO/IUMBIE JI/I1 OIIEHKV 3HAHUIA,
YMEHUI 11 HABBIKOB JIEATE/IPHOCTH B ITIPOIIECCE OCBOEHHUA

TUCHUTUIVIHBI

Mopaysns 1. O6mias MUKpobuoorys

Tabmnura 2.1 — ®opMupyembie KOMIETeHINN

KO,E[ 1 HaUMeHOBaHHe
KOMIIETEHIINHN

Kop v HaiMeHOBaHue
WH/MKATOpa JOCTKeHUsI
KOMIIeTeHI MM (4acTu
KOMMeTeHI1[1UH)

OrleHOUHbIe MaTepyasbl U
cpeZcTBa

OIIK-1 CriocobeH periiath
THUIOBbIE 33/la4uu
ripogecCcroHaIbHOM
JlesiITeJIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTU4yeCcKUX U
eCTeCTBeHHBIX HayK C
NpUMeHeHHeM
VMH(}OPMaLMOHHO-
KOMMYHHKALIMOHHBIX
TeXHOJIOTUM

N-1. JeMoHCTpUpPYeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX,
eCTeCTBeHHOHayUHbIX U
obmiernpodeccruoHambHbBIX
IUCLIUTUTH, He0OXOAMMBIX
JI7Is pellieHust TUTIOBBIX 3aZiau
B 00/1aCTH arpOHOMMUH.
N/-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKuX 1
eCTeCTBeHHbIX HayK [I/ist
pellieHrsI CTaHZJAPTHBIX 3a/la4u
B arpPOHOMMUU.

N-3. [Ipumensiet
HMH(OPMaLIMOHHO-
KOMMYHUKAaLIMOHHbIE
TeXHOJIOTUU B pellieHur
TUIOBBIX 33/ja4 B 00/1aCTH
arpOHOMHUH.

KonrposbHas paborta
NuauBuayansHoe
TBOpYECKOe 3a/laHue
CuryaloOHHBIe 3a/1aud
KosnokBuym
TectupoBaHnue




Mogysb 2. CenbCKOX03SIMCTBeHHAasi MUKPOOHOJIOTHSI

Tabsuiia 2.2 — dopMupyembie KOMITETEHI[UN

Kop v HaumeHOBaHMe
KOMITeTEeHLUU

Kop v HaumeHOBaHMe
WH/IMKaTopa JOCTW)KeHUsI
KOMITeTeHI[MH (4acTu
KOMIETEeHL1H)

OLieHOUHbIe MaTepUasbl U
cpencTBa

OITK-1 Crioco6eH peliiaTh
TUTIOBBIE 3a/lauk
ripodecCroOHaTbHOM
JiesiTe/TlbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB
MaTeMaTU4eCKUX 1
eCTeCTBeHHbIX HayK C
TIpYMeHeHreM
MH(OpPMaLMOHHO-
KOMMYHUKAaLMOHHBIX
TeXHOJIOT U

N/-1. JemoHcTpUpyet
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUuX,
eCTeCTBeHHOHayYHbIX U
obmiernpodeccruoHambHbBIX
JUCLIMTUIH, He00X0JUMBIX
[I71s1 pelleHust TUTIOBbIX 3aZau
B 00/1aCTH arpOHOMHUH.
N-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX U
eCTeCTBeHHbIX HayK [/Is
pellleHrsl CTaHZAPTHBIX 3a/a4y
B arpOHOMMH.

Na-3. Ilpumensier
MH(pOpPMaLMOHHO-
KOMMYHHKAaLIOHHbIE
TeXHOJIOTUU B pelLleHur
THUIOBBIX 33/jau B 00/1aCTU
arpOHOMHUH.

KonTponbHasi pabota
CuryalMoHHbIe 3a/1aud
KosnnokBuym
TectupoBaHue

OuneHouHble MaTepHasbl U CPeACTBA AJIA MPOBepPKHU C(h)OPMHPOBAHHOCTH KOMIIeTeHI{UI

Moaynas 1. O6mas MUKpPOOHO0,/10TUA

KonTponbHasi paborta

Wctopust Mukpobuosioruu. CTpoeHHe akapuoT U TTPOKaoT

361,[[8‘-11/1 " COBpeMeHHbIe NOCTH)KEeHHUA MI/IKpO6I/IOJIOI‘I/II/I.

Lo Nk W=

MeTozbl MUKPOOMOIOTMUeCKUX UCCIeJOBaHUM.
Posib MUKpOOHMOIOTHY B pellieHnH CeTbCKOX03sIiCTBeHHBIX pobsieM.
Kakue THITbI MUKPOOPTaHW3MOB CYIIIeCTBYIOT Ha 3eMle.

B uem 3ak/touaeTcs CrielfurKa CTPOeHHUs U KU3He1esiTeTbHOCTA BUPYCOB.
Oco6eHHOCTH CTPOeHHe KJIeTKUA DaKTepui.

Mecta o6uTanus 6akTepuii.

Ha3oBuTe yueHbIX, UbM UMeHa CBSI3aHbI C 1300peTeHreM MUKPOCKOTIA.
Ha3zoBuTe yueHbIX, YbM MMeHa CBsi3aHbl C

MepBeIMM  YIIOMUWHAHUAMUA

MUKpPOOpraHu3Max.

10.A. BaH JIeBeHTYK | ero POjib B Pa3BUTHH MUKDPOOUOJIOTHH.

0]




11.Ha3oBuTe yueHbIX, YbM KMeHa CBf3aHbl C IIePBbIMMU IIOINBLITKAMU CUCTeMaTU3aljuu
MHUKPOOPraHU3MOB.

12.Ha3oBuTe pyCCKUX yUeHbIX-MUKPOOHO/IOTOB U 0XapaKTepr3yiiTe uX paboThl.

13.J1. TTlacTep u ero poJsib B pa3BUTUH MUKPOOHOJIOTHH.

14.Bxnag ®. Kona u K. Herenu B craHOB/IeHHe MUKPOOHOJIOTHH.

15.Ha3oBuTe yueHbIX, UbM HMMEHA CBSi3aHbl C W3yueHWeM IOYBEHHOW MUKPOOHOIOTHH,
oXapakTepu3yuTe UX paboTHI.

16.Ha3oBuTe OCHOBHBIE HarpaBjieHUs B MUKpoOuosioruu KoHra XIX Hawyama XX BB. #
YUeHbIX, YbH UMeHa C HUMU CBSI3aHbI.

17.Ha30BUTe MMeHa yueHbIX DPa3BHUBAIOIIUX 3KOJIOr0-(U3M0I0TMYeCKOe HarpaBieHUe B
MUKpoOuonoruu KoHija XIX Hauama XX BB. ¥ TEPEUHC/IATE UX PaOOTHI.

18.Ha30BuTe 1MMeHa yYeHbIX pa3BUBAIOLIMX OWOXMMHUYECKOe HampaBjieHhe B
MUKpobuonoruu KoHija XIX Havasa XX BB. U TTePeUrCIUTe UX PabOTHI.

19.Ha3oBuTe ocHoBHBIe paboThl JI.ITacTepa.

20.Ha3zoBure ocHoBHble paboTel P.Koxa u M.B. BeliepuHka.

21.Ha3zoBure ocHoBHbIe padboTsl [1.C. CamoiiioBruya 1 M.M. TepexoBCKOTO.

KonTtposibHasi paboTa (cpaBHUTeIbHas Tabniia)
1 BapuaHT

Bupycesl baktepun

1. ABTOpBI NIEPBbLIX
Hay4HbIX CBeJleHUU

2. XUMHUUYeCKUU COCTaB
3. Pa3mepsl

4. Hanmuuue K1eToOuHOU

CTPYKTYPbI
5. Hanuuue KjeToyHOM

CTeHKHN

6. Hamnuue sapa

7. CriocobHOCTBb K
pa3MHOKeHUI0 (POCTy)

8. Mopdosorus

9. ®usuonoruueckue
byHKLIMM
10. O6pas3 ku3HU

2 BapUaHT

Bupycsl bakrepuu

1. ABTOpBI IepBBIX
Hay4HbIX CBeJleHUM

2. XUMHUYeCKUH COCTaB




3. Pasmeps!

4. Hanmuuue K1eToOuHOU
CTPYKTYPbI

5. Hanuuue KjeTouHOU
CTeHKU

6. Hanmuue opranesn

7. CriocoOHOCTBh K pOCTy

8. Mopdonorus

9. ®dusuosoruueckue
byHKUIMN

10. O6pa3 >ku3Hu

3 BapuaHT

Bupycsl

bakrepun

1. ABTOpBI NEPBbLIX
Hay4HbIX CBeJleHUU

2. XUMHUUYeCKUU COCTaB

3. Pa3mepsl

4. Hanmuuue K1eTouHOU
CTPYKTYPbI

5. Hanuuue Kj1eToyHO
CTeHKU

6. Heobxopumbie
YCIIOBHSE ZIJIST
Pa3MHOXKEHHUSI

7. CriocobHOCTh K
CriopooOpa30BaHUIO

8. Mopdonorus

9. dusnosoruyeckue
byHKLIMM

10. O6pas3 ku3HU

4 BapuaHT

Bupycsl

bakrepuu

1. ABTOpBI IepBBIX
Hay4YHbIX CBeJleHU!

2. XUMHUYeCKUH COCTaB

3. Pa3mepsl

4. Hanuuue K1eTOUHOU
CTPYKTYPbI

5. Hanuuue Kj1eToyHoOM
CTeHKU

6. Hamuuue sgpa




7. CriocobHOCTH K
IBYDKEHUIO

8. Mopdonorus

9. ®usuonoruueckue
dbyHKIMH

10. O6pas3 ku3HH

KonTponbHast pabora
['eHeTHKa M CHCTEeMAaTUKa MUKPOOPTraHU3MOB

'eHeTnuecKas JeTepMUHALIYS TPU3HAKOB MHUKPOOPraHU3MOB.
CucreMaTvKa OaKTepui.

[aviTe onpesiesieHre TeH.

Ha3zoBuTe TUITbI ©3MEHUMBOCTH.

Ha3zoBure BU/bI FeHOTHUITNYEeCKOU U3MEeHUUBOCTH.

Ha3zoBuTe BU/pI (heHOTUTTUECKON N3MEHUHMBOCTH.

[aiiTe onpesiesieHne 1LITaMM, KJIOH.

Ha3zoBuTe BU/bI peKOMOWHAIIWM, AaliTe UM OTIpe/ie/ieHHe.

Lo NeU kW=

HazoBuTe BUbI MyTaLui, JalTe UM OTpeJeeHue.

10. Ha3oBuTe BU/bI TeHHbIX MyTaljii, JaiTe UM OIpe/ie/ieHue.

11. OxapakTepu3syiiTe B/IUMsIHME S5KOJIOTUUYECKHUX (DAaKTOPOB HA >KU3HEAesTe/bHOCTh
MHKDOOPTraHU3MOB.

12. Ha30BuTe OCHOBHBIE MMPU3HAKHK Ha/illapCcTBa ApxebaKTepHid.

13. Ha3oBuTe OCHOBHBIE (PM3UOIOTMUECKUe TPYIIIbI apXeil.

14. Ha3oBuTe OCHOBHbIE MPU3HAKU HaZILlApCTBa Dy0aKTepuii.

15.Ilepeuynciute OCHOBHBIE OT/e/Ibl MUKPOOPTraHU3MOB.

16. laiiTe xapakTepucTuKy otaena Gracilicutes.

17. JaiiTe xapakTepucTuKy otfena Firmicutes.

18. NaviTe xapakTepuCTUKY OTAesa Tenericutes.

19. JaiiTe xapakTepUCTUKY Kiacca ®upmubakTepuid.

20. JatiTe xapakTepUCTUKY Kracca TamiobakTepuii (aKTUHOMUIIETHI).

21. NaiiTe XapakTepuCTHKY Kiacca CKOTOOaKTepui.

22. aiiTe XxapakTepuCTUKY Kiacca OkcudoTobaKTepuid.

23. [atliTe XxapakTepUCTUKY Kiacca AHOKcHU(oTobaKTepuid.

KontposbHasi paboTa
®u3no0orusi MUKpOOpraHusMoB. [1oHsTHe 0 KOHCTPYKTUBHOM U SHepreTueckoM obmeHe

1. IlutaHue ¥ JpIXxaHVe MUKPOOPIraHM3MOB KaK OCHOBA MX PaCIpOCTpPaHeHUs B IPUPOJe.

2. OG6iriee rpezicTaB/ieHe O MUKPOMHUPE.

3. 3HaueHHWe MUKDOOPTaHU3MOB B OCHOBHBIX TpoOLleccax >KHU3He[esTelbHOCTU PacTeHU,
JKUBOTHBIX U UejiOBeKa.



4. Posib MUKPOOPraHHW3MOB B MpOIjeccax IOYBO0Opa30BaHus.

KonTponbHasi pabota (cpaBHUTe/IbHAsE TabMMIIa)

1 BapuaHT
[Tpu3Hak ABTtoTpodHbIe ['etepoTpodHbIe
(boToTpodHBIM TUM) (canipouThi)
1. HeobGxoguMble 3/71eMEHThI
2. WctouHuku yriepoga
3. HcrouHuKku a3ora
4. VICTOYHUK SHEPruv
5. IlpencraButenu
2 BapuaHT
[Tpu3Hak AgtoTpodHbIe ['eTepoTpodHbIe
(xeMOTpOGHBIM TH) (mapasuThI)
1. Heobxogumbie 3/1eMeHTbI
2. WcrouHukH yriepoga
3. VcTouyHuKM a3ora
4. VICTOYHMK 3HEpPruu
5. IlpencraButenu
3 BapUaHT
[Tpu3Hak AgtoTpodHbIe AgtoTpodHbIe
(¢oToTpodHbIit TH) (xeMOTpOGHBIIA THI)
1. HeobOxoauMble 3/1eMEeHTBI
2. WNcrouHuku yriepoga
3. WcrouHuKM a3ota
4. VICTOYHUK SHEpPruu
5. IlpeacraButenun
4 BapuaHT
IIpusHak CetepoTpodHbie CetepoTpodHbIe
(canpouTsi) (mapasuThI)
1. Heobxoaumbie 3/1eMeHTbI
2. WcTtouyHuKU yriepoja
3. VcTouyHMKM a3oTa
4. VICTOYHUK SHEpPruu
5. IlpexacraBuTtenu
1 BapuaHT
[IpusHak AspobHoe pixaHMe Bpoxenue
1. WcTouHUK 3Hepruu
['1aBHBIN OKUCIUTEIb
3. KoHeuHble MPOAYKTHI




AbIXdHHA

OHepreTU4eCcKrii BbIXOJ

W cTOUYHUK 3Hepruu

2 BapuaHT

[Ipu3Hak AHas3pobHoe [ipIXaHue HemnonHoe okucsieHue

NcTouynuk 3Heprun

['naBHBIM OKHC/IUTE/H

KoHeuHble NpoAyKThI
JbIXaHUS

OHepreTUYeCcKU BbIXOZ,

NcTouHuk SHeprun

3 BapUaHT

[Tpu3Hak AspobHoe JpIxaHue AHaspobHOe JpIxaHue

N cTouHuk SHeprun

['naBHBIM OKHC/IUTE/h

KonHeuHbie npoAyKThI
JbIXaHUs

OHepreTUYeCKU BbIXOZ,

NcTouynuk 3Heprun

4 BapuaHT

IIpusHak HemnonHoe okucieHue bposkenue

N cTouHuk SHeprun

['/1aBHBINA OKUC/IUTE/TH

KoHeuHble NpoAyKThI
JbIXaHUS

OHepreTUUYeCKUl BbIXO/,

NcTouynuK 3Heprun

KonTponbHas pabora
Pojib MUKPOOPTraHWU3MOB B KPYTOBOPOTE YTIJiepo/ia U a30Ta B IMPUPO/Ie

[EN

OCHOBHbIE 3aKOHOMEPHOCTH KPYTrOBOPOTa YIJIepOZia M 3HAaueHWe 3TOro Ipoljecca s
CeJTbCKOXO035HCTBEHHOT'O TTPOM3BO/ICTBA.

OO0111e 3aKOHOMEPHOCTH KPYroBOPOTa a30Ta.

VMiMMoOuIH3anus a3oTa.

MuHepan3alys a30TCoep KalliiX OpraHuueCKUX COeIMHEHUH.

XapakTepuCTHKA MPOL[eCCOB HUTPUDUKALIUK U JeHUTPUGbUKALIH.

o kW

dukcalys a30Ta acCOLMATHBHBIMU, CBOOOJHOXKUBYLIUMH W CAMOMOTHYECKUMHU
MUKPOOpPraHU3MaMH.
7. Buosnorusi KmyOeHbKOBBIX OaKTepuii.



ok wWwh =

KonTponkHas pabora (Tectbl) — KpyroBopot yrieposa
Tecm 1
MecTramu ecTeCTBEHHOTO 0OUTAHUS IPOXCKEN B IPUPOZE SBISIOTCH. ..
[eTepodepMeHTaTUBHOE MOJIOYHOKHCIOe OpoyKeHre MOYKHO TIPe/ICTaBUTh CJIeyHIIM
yPaBHEHUEM...
KoHeuHBbIMY TIPO/IYKTaMH MaC/ITHOKUC/IOTO OPOXKEeHUST SIB/ISTFOTCS. .
Kakrie MUKPOOpPraHU3Mbl Pa3/araroT LeJUT0I03y B a3POOHBIX YCIOBUAX?
Kakol mporecc mnpeBpaljeHusi MUKPOOPraHW3MaMH COeMHeHUU yrIjiepoja SB/seTCs
BeZlyIiuM B 06pa3oBaHuM rymyca?
[To OTHOIIEHUIO K KUC/IOPOAY YKCYCHOKHC/IbIe OaKTepUr SIBJSTFOTCS. .
Tecm 2
Kakuie IpoAyKThI POM3BOJSATCS Ha OCHOBE CITUPTOBOTO OPOKeHUs ?
UeMy paBeH TeMIiepaTypHbIA ONTUMYM OOJIBIIIMHCTBA MOJIOUHOKHUC/TBIX OaKTepHii?
['oModepMeHTaTUBHOE MOJIOUHOKHC/I0e OporkKeHre MOYKHO TIPeACTaBUTh CJieJyIOLUM
yPaBHEHUEM...
Kakuve 3HaueHUs peakLUU CpeJbl SIB/SIIOTCS ONTHUMAJIbHBIMU [Ji JKU3HEeAes I TeTbHOCTU
MacC/ITHOKHC/TBIX OaKTepuii?
K xakomy poay oTHOcATCs OakTepuM, pas/ararpoiyde TIeKTUHOBbIe BelllecTBa B
a3pPOOHBIX YCIOBUSX?
MecTtamMu ecTeCTBEHHOTO OOWTaHUSI B TIpUPO/Jie Lie/H0JI030pa3pyLIaronX OakTepuid
SIBJISIFOTCA. ..
Tecm 3
KoHeuyHbIMY TIPOAYKTaMH CITUPTOBOTO GpoykeHust 1ipu pH = 4-5 SBAsOTCA. ..
Kakvie MUKPOOPTaHU3MBI SIBJISIFOTCSI BO30YJUTE/ISIMU MOJIOUHOKHC/IOTO OPOKeHUS?
Kakoe GpoykeHue JIXKAT B OCHOBE CU/IOCOBAHUSI KOPMOB?
[To OTHOILIEHUIO K KUCIOPOAY MOJIOUHOKHC/TbIe OAaKTepUH SIBSFOTCS. ..
Kaxkue Bupl 6akTepuii pa3/aratoT eKTUHOBbBIE Bell[eCTBAa B @aHA9POOHBIX YC/IOBUSX?
Pa3yio)keHre MeKTUHOBBIX BellleCTB UCII0J/Ib3YeTC sl B IPOU3BOACTBE /1Sl [IOJIyUeHUsL. ..
Tecm 4
YeMy paBeH TeMIIepPATypHBIM ONTUMYM [/ JKU3HEAeATeTbHOCTH OOJBIIMHCTBA
JIPOXOKEN?
B uém 3aksrouaeTcs oTpUliaTelbHOe BAMSIHYE MAC/ASHOKUC/IOT0 OpOyKeHHsT Ha KaueCTBO
KOHCEepPBUPYEMbIX KOPMOB?
Kakuve MHKPOOpPraHM3Mbl pa3BMBAIOTCS Ha TIepBOM JTare OpoXkKeHUs TIPU MOUKe
yOOBOIOKHUCTBIX PaCTeHUMN?
KoHeuHbIMU TIPOAYKTaMU pa3/IoXKeHUsl MEKTUHOBBIX BEIeCTB B a3POOHBIX YCIOBUSIX
SIBJISIFOTCA. ..
Kakvie MUKpPOOPraHu3Msbl pas/jaratoT 1{e/UTH/I03y B IUVI0LO0POAHBIX [T0YBax?
Kakue opraHuueckyde KHCJIOTbI 00pa3yrOTCS TIpHM HETMOJHOM OKWUC/IeHWU YTJIeBOJIOB
MUKPOOpraHu3Mamu?
Tecm 5
[Tpy IpoM3BO/ICTBE KAKUX MPOYKTOB HCIOJB3YIOTCS IPOAOKA BEPXOBOTO OpOXKeHusI?



Kakas apoxokeBasi MUKPOGIopa XxapakTepHa Zjisi IepHOBO-TIOA30/TUCTHIX ITOYB?
Bosiee KHMCIOTOYCTOWUYMBBIMU SIBISIFOTCSI TIAJIOUKOBU/HBIE WM IIAPOBUAHbIE (OPMBI
MOJIOYHOKUC/IBIX OaKTepuii?
Kakue MUKPOOpraHHU3MBbl SIBJISIIOTCS BO30yauTe My 0ubua00poKeH s ?
Kakoii Tum Opo>keHust OpraHduecKrX BeIecTB MpoBoaAT Oaktepuu poza Clostridium?
Kakvie MUKPOOPraHU3MbI Pa3/iaraloT MeKTHHOBbIE BellleCTBa B aHA3POOHBIX YCIOBUSX?
Tecm 6
ITpu kakux 3HaueHUsIx pH cpesibl 00BIYHO TIPOTEKAET CIIMPTOBOE OposkeHMe?
Kakoe GpoykeHue JIeXKAT B OCHOBE KBallleHHsI OBOIIIeH?
Kakve MHKPOOpPraHW3Mbl SIBASIOTCS  BO30yauTesnssMd  TeTepodep-MeHTaTUBHOTO
MOJIOYHOKHUCJIOTO OpOKeHUsI?
CymmapHOe ypaBHeHHe MaCISHOKUCIOr0 OpOoXKeHHs1 UMeeT CIe YU BU. ..
BakTepuu Kakux POZIOB yUaCTBYIOT B Pa3/I0’KeHHUH TIEKTUHOBBIX BeIlleCTB?
KoHeuHbIMU TIPO/IyKTaMH pacriajia LeJi/lF0/I03bl B @3POOHBIX YCIOBUSIX SIB/ISFOTCSL. .
Tecm 7
[Tpu Mpon3BOACTBE KAKUX MPOAYKTOB UCTIOB3YIOTCS TPOXIKH HA30BOTO OPOXKeHus?
Kaxkoii crioco6 pa3MHOKeHHsI SIB/ISIETCSI OCHOBHBIM [IIsT APOMOKeH ?
KoHeuHbIM  MPOAYKTOM  TOMO(EepMEeHTaTHUBHOTO  MOJIOUHOKHCJIOTO  OpoXKeHHst
SIBJISI€TCS. ..
MecTtamu ecTecTBeHHOTO 0OHTaHUS B TIPUPO/ie MaC/ITHOKUC/IBIX OaKTepuil SIB/ISTFOTCSL. ..
[To kKakoMy TUTTY OpO>KeHHsI TIPOXOAUT Pa3Jio>KeHre TIeKTUHOBBIX BeIleCTB?
Kakye MUKPOOpPTraHU3MbI Pa3/iaratoT LIe/ITF0/I03y B aHa9POOHBIX YC/IOBUSX?
Tecm 8
YeMy paBeH TeMIepaTypHbIA OMTUMYM [JIsI APOXOKEH HU30BOTO OPOKEHUS?
B KakuxX TeXHOJOTHYeCKUX MPOL[eccax UCT0Ib3yeTCss MOJIOYHOKHUC/IOe OpoykeHue?
Kakve  MHMKDOOpPraHWM3Mbl  SIBJISIOTCA ~ BO30yauTens M  roModepMeHTaTUBHOTO
MOJIOYHOKHUCJIOTO OpOKeHUst?
Kakue opraHrndeckve coeiiHeHUs COPayKMBAOTCS MaC/ITHOKACTBIMUA OaKTepUsMU?
Kakve MUKpPOOpPraHU3Mbl OCYIIECTB/SIOT pa3/ioykeHHe TTeKTUHOBBIX BeIeCTB B
aHa’pOOHBIX YCTOBUSX?
K kakoMy poZly OTHOCSTCSI aHa3pOOHbIe 1[e/TF0/1030pa3pyliatoiue 6akrepun?
Tecm 9
Kakue BelrjectBa cOpa)kMBarOTCS MUKPOOPTaHKW3MaMHU TPU CTIMPTOBOM OpOyKeHUH?
B kakoMm Ture OpO)KeHHsI OpraHMUeCKHWX BeIeCTB Yy4YaCTBYHOT OakTepuu pO/IOB
Streptococcus u Lactobacillus?
OcHoBHbIe BO30yAUTeNMN MaCASHOKHCIOTO OPO’KeHUSI OTHOCSATCS K POJY...
Kakue npogykTbl 00pa3yrOTCs MpU Pa3/ioyKeHWU TeKTUHOBBIX BeIeCTB B aHAaPOOHBIX
yCJI0BUAX?
UeMy  paBeH  TemrepaTypHbIi  ONTUMyM 718  Me30(WIbHBIX  BHUOB
1[eJIJTF0/I030pa3pyLLIAroIX OaKTepuii?
B Kakux YCJIOBUSIX TI0 OTHOLIEHUIO K KUCJIOPOAY TIPOMCXOJWT pas/ioyKeHHe
LIEJI/TFO/I03bI?
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Tecm 10
CriupToBOe Opo’KeHre MOYKHO TIPeJICTaBUTD CJIe[yIOIIMM YpaBHEHUEM...
ITpu Kakux 3HaueHUsIX pH cpezibl B X0/le CLIMPTOBOT0 OpOKeHUsI 00pa3yeTcs IILepUH?
KoHeuHbIMM TIPOAYKTaMH reTepodepMeHTaTUBHOTO MOJIOUYHOKUCIOTO OpO’KeHust
SIBJISIFOTCA. ..
K Kkakoii rpymnme T0 OTHOIIEHHWIO K KWUCIOPOAY OTHOCHUTCS OOJBITUHCTBO
MaCJITHOKUC/TBIX OaKTepuii?
Kakue MUKpPOOpraHvmsMbl y4aCTBYHOT B MOUKe JIbHA?
Kak BiusieT MUKpOOHOe pa3/ioxkeHue T1e/I/TF0/I03bI Ha TUIO0PO/MeE TIOUB?

Tecm 11
OCHOBHBIMU TTPOAYKTaM{ CIIMPTOBOTO OPO’KEHUS SIBIISIFOTCSL. ..
Kakue yrneBozbl cOpa>krBarOTCs TIPU MOJIOUHOKUCIIOM OpOXKeHUn?
CKOJIbKO THTIOB MOJIOUHOKHC/IOTO OpOXKeHHUsI H3BECTHO?
K kKakoMy popsy OTHOCATCS OakTepwH, pa3s/jararoiiie MeKTUHOBble B BeIIeCTBa B
aHa’POOHBIX YCTOBUSX?
YeMy paBeH TeMITePaTyPHbIN ONTUMYM JJis TEPMOGHUIBHBIX OaKTepuii, yUaCTBYIOIUX B
Pas/IoKeHUU LjeJIt0I103bI?
MecTtamu ecTecTBeHHOTO 0OUTaHUSI YKCYCHOKUCBIX OaKTepyii B IPUPO/E SBJISIOTCSL. ..

Tecm 12
Kakuie MUKPOOPTraHU3MBbI SIBISTFOTCST BO30yAUTEeISIMUA CITUPTOBOTO OPOXKeHus1?
KoHeuHBbIMY TIPO/IyKTaMH CITUPTOBOTO OpoykeHus ripu pH = 8 sBastoTCS. .
Kakue opraHuueckvde coefuHeHWs COpa)KMBAalOTCS TPU ydacTUH OakTepuil popa
Clostridium?
B Kakux yC/0BUSIX TI0 OTHOLIEHUIO K KUCJIOPOJY TIPOUCXOAUT Pa3io’KeHre MeKTUHOBBIX
BelecTB?
Kakvie MUKpPOOPraHu3Mbl pas/araroT Le/UTH0/I03y B TJI0JOPOJHBIX MMOYBax?
Kakue yKCyCHOKUC/IbIe OaKTepUU SIBISIFOTCS T€PEOKUCTUTE/ISIMH?

Tecm 13
YeMy paBeH TeMIepaTypHBIA ONTUMYM [IJIs POXOKEH BepXOBOTO OpOXKeHUS?
[Ipy KaKUX yCIOBHUSIX B X0/le CITUPTOBOTO OpPOKeHHsI BO3MOXKHO TIOTyYeHue TJIuLeprHa?
MecTtamu ecTecTBEHHOTO 0OMTaHUS B TIPUPO/Ie MOJIOUHOKUC/IBIX OaKTepuid SIB/ISTFOTCS. .
ITo oTHOMIEeHUIO K KUCI0poay O6akTepuu u3 poza Clostridium siByisitoTcs...
B uém 3ak/rouaeTcs 3HaueHVe pas/ioyKeHUs TIeKTUHOBBIX BellleCTB B IIpUpoge?
Kakve MHWKPOOpPraHW3Mbl pas/aralT IIeJITF0/I03y B OTHOCHUTENBLHO OefHBIX TI0
T/JI0I0PO/IMIO MIOUBax?

Tecm 14
B kakoM 1ipoljecce TipeBpallleHUsi MHKPOOPraHW3MaMW COeJWHEHUU yryiepoza
y4acTBYIOT ApoxKu poja Saccharomyces?
BakTepuu Kakux POZOB OCYIIECTB/SFOT MOJIOYHOKUCIOe OpokeHne?
Kakuve MHMKPOOpPraHW3Mbl pa3BUBAIOTCS BO BpPEMSI OCHOBHOHM CTaZiiM OpOXKeHUsSI TIpU
BOZIHOM MOUKe JTyOOBO/IOKHUCTBIX paCTeHUM?



4. Kakuve MUKpPOOPraHW3Mbl pa3/iararoT LIe/UTH0/I03y B a9POOHBIX YCIOBUSIX?

5. Kakue coeivHeHusi Tmpeo0/iafjal0T Cpeild KOHEUHBIX TIPOAYKTOB Ppa3/ioyKeHHs
1[eJI/TF0JI03bI B @aHA9POOHBIX YCIOBUSIX?

6. Kakoe 3HaueHuve pH cpeabl £BseTCs ONTUMAaJbHBIM [JIS1 J>KU3HE[eATe/bHOCTH
YKCYCHOKHUCJIBIX OaKTepuii?

KonTponeHas pabora (Tectsl) — KpyroBopor a3zora
Tecm 1

1. Kakve MUKpPOOpPraHW3Mbl OCYIIECTB/SIFIOT aMMOHH(UKAIMi0 OenKOBBIX BeIeCTB B
a’pOOHBIX YCIOBUSIX?
B kakoe BpeMsi ToZia UMMOOH/T3aIHsI a30Ta B TIOYBE UMEET IMOJIOKHUTETbHOe 3HaueHue?
B uéM 3ak/rouaeTcs CylL[HOCTh MepBOM (a3bl HUTPUPUKALIUU?
Kakue BU/ibl fieHUTpU(DUKAL[MHY CYILeCTBYIOT?
Kakue (akTopbl CHU)KAHOT CKOPOCTb /IeHUTPUDUKALIUN?
I[To oTHOILIIEHHUIO K KUCIOPOy OakTepuu pozia Azotobacter siB/sitOTCSL. ..
Kakue BelriecTBa mo/iyuaroT KiyOeHbKOBbIe OaKTepUu OT PAaCTeHUM MPU CUMOH03e?
Kakue MUKPOOpraHU3Mbl SIBJISIFOTCS aCCOLIMaTUBHBIMU a30T(UKcaTopaMu?

Lo NU A WN

Ha kakux mnouBax (B 3aBUCMMOCTM OT TIJIOJIOPO/iMsi U BOAHOTO pexxuma) 3 deKTrBHee
BCET0 MIPUMEHSITh a30TOOAKTEPUH?
10. Kakvie MUKpOOpPraHM3Mbl COCTaBJ/ISIFOT OCHOBY HUTparvHa?
Tecm 2
Kakue BelllecTBa Mo/iBeprarTcs aMMOHUMUKAIIU?
3aBUCUT JIK MPOLIECC UMMOOU/IM3al[MK a30Ta B TIOYBE OT BpDEMeHU rojia?
[Tporjecc okucieHUss MUKPOOPraHM3MaMU aMMUaKa B a30THYIO KUC/IOTY Ha3bIBaeTCsl...
[To OTHOIIIEHUIO K KUC/IOPOAY AEHUTPUPHULUPYIOLHe OAKTePUU SBJISTIOTCS. .

oarhk N e

B 6eccTpyKTypHbIX TiOuBax HUTpUGUKALKS W  JAeHUTPUPUKALMS  TPOXOAAT
OZJHOBPEeMeHHO WM [10C/1eJ0BaTeIbHO?

&

Y4acTBYIOT /i1 rpUOBI B (DUKCAI[UX MOJIEKY/ITPHOTO a30Ta?

Kakue 1jeHHbIe [/ pacTeHMM BelleCcTBa BbIJENSIOTCS KieTkamu Azotobacter

chroococcum B okpy»karoliyto cpesy?

8. CuMOHOTHUeCKMMH a30T(PHUKCATOPaMH SIBJISTFOTCSL. .

9. W3 Kakux KOMIIOHEHTOB I'OTOBUTCSI pU30TOPHOUH?

10.B paboTe ¢ KakKuMH CeJIbCKOX03MCTBEHHBIMU KYJ/IbTyPaMH UCIT0J/Ib3YeTCS] HUTPAruH?

Tecm 3

1. Bo36yguTensiMu aMmMoHUGbUKAIMN O/TKOBBIX BEIL[eCTB SIB/ISIOTCA. ..

2. B kakux ycioBUSIX (@3pOOHBIX WM aHA3POOHBIX) KOHEUHBIMH ITPOAYKTaMHU
aMMOHHU(UKalMK 0e/KOBBIX BeIeCTB SIB/SIOTCS aMMMaK, BOJa, YIVIEKUC/BIA ra3 u
CybdaTbI?

3. Tlpouecc mepeBojla MHUHepa/JbHBIX (OPM a30Ta TOUBbI B Oe/IKM KJIeTOK OakTepuit
Ha3bIBAeTCH. ..

4. Kakue MUKpPOOPraHW3Mbl yUaCTBYIOT B HUTPUGDUKALIUU?

5. B uém 3ak/touaeTcs 3HaueHHe HUTPU(DUKALIUU [IJ1s1 a30THOTO MMUTAHUSI PaCTeHUH ?



B kakux nporjeccax npeBpaleHusi MUKpPOOPraHU3MaMH COe/JMHeHUH a30Ta y4aCTBYHOT
6akTepun Pseudomonas?

Kakue (akTopsl CIOCOOCTBYIOT MPOTEKAHUIO JeHUTPUDHUKALN?

[To oTHOIIEHHIO K KUC/I0pPOoy a30TdhuKcaTopbl U3 poza Clostridium siB/stoTCS. ..

B Kakoil CTafiud CBOEro pa3BUTHUSl KIyOeHbKOBble OaKTepuu OT/IMYAKTCS CamMou
BBICOKOM a30T(HUKCUPYIOLLel CrIoCOOHOCTRIO?

10.Kakve = MuKpoOHble  3eMyeygoOpuTesbHbIe  TIperapaThl  TPUMEHSIIOTCA B

ik e

9.

CeJIbCKOXO0351CTBEHHOM TTPOM3BO/ICTBE?

Tecm 4
Kakuie MUKPOOpPraHU3Mbl OCYILIeCTB/ISIIOT aMMOHU(PUKALMIO B aHa3POOHBIX yCTOBUSIX?
Kakue BHelIHYe (aKTOPBI OKa3bIBAIOT B/IMSHHE HA CKOPOCTh aMMOHU(HUKAI[UH?
YcunuBaeT i UMMOOU/T3a1[MIO a30Ta 3arialiika COJIOMbI B TIOUBY OCEHbIO?
Bropyto a3y HuTprUKaLMKA MOYKHO TIPeJICTAaBUTh C/Ie[yIOIIM ypaBHEHUEM...
C TmOMOIbI0 KakKUX arpoTeXHUUeCKUX TIPUEMOB BO3MOXKHO Ppery/JMpOBaHHe
JleHUTpU(UKaLAN?
[lng Kakux TUIIOB TIOUB XapaKTepHO HauOosblllee pacrpocTpaHeHue Azotobacter
chroococcum?
CuMObroTHUeCKMMH a30TGHUKcaTopaMy y 6000BBIX paCTeHUM SIBSFOTCH. ..
Kakue BelrjecTBa TIO/Iy4alOT pPACTEHUS OT aCCOLMATHBHBIX a30T(UKCATOPOB B
pe3yJibTaTe B3aMMHOTO 0OMeHa?
Kakoii MUKpOOHBIH TIperiapaT rOTOBUTCS Ha OCHOBE KITyOeHbKOBBIX OaKTepHii?

10.CriocobomM mprmMeHeHUsT a30TOOaKTepUHa SIB/ISITCSL...

ik e
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9.

Tecm 5
[Tporjecc MuHepasu3alUu OpraHunyeckrux opM a3oTa /0 aMMHaKa Ha3bIBaeTCsl. ..
[To OTHOIIIEHUIO K KUC/IOPOAY YPOOAaKTepPUU SBJISIOTCSL. .
Uemy paBHO cooTHoueHue C : N B riepernpeBiieM HaBo3e?
CkoJsibKo (a3 BbiZie/ISIIOT B HUTPU(DUKAIIK?
KakoBbl BO3MO’KHbIe OTpHL|aTe/bHble MOCAeACTBUS HUTPUPUKALIMW [JIS1 TI00POAUS
rouB?
Bo30yautensimu 1eHUTpUMUKALIAN SIBJISFOTCS. .
B uém 3akstouaeTcsi 3HaueHWe (PUKcalyd MOJIeKY/ISIDHOIO a30Ta MUKPOOPraHW3Mamu
JI7Is1 TTMTAHUSI paCTeHU?
B kakoMm mporjecce mpeBpaljeHusi MUKPOOPraHu3MaMy COeMHEHUH a30Ta yuaCTBYHOT
6akTepuu pogia Rhizobium?
KakoBa nocie[joBaTe/lbHOCTb CTaJJUMHOTO Pa3BUTHS K/TyOeHbKOBBIX OAaKTEpPHIA?

10. Kakoif MUKPOOHBII TIperapaT UCTIOIb3yeTcss B pab0oTe C OBOIHBIMU KY/IbTyPaMH?

ok e

Tecm 6
[Tpu KaKMX YCIOBUSIX 110 OTHOILIEHHIO K KUCIOPO/Y MPOXOAUT aMMOHU(UKaL[s?
KoHeuHbIMY IPOAYKTaMU aMMOHU(DUKAL[MY MOUEBHHBI SIBJISTFOTCSL. ..
ITpu kakom cooTHoteHud C : N He MPOUCXOAUT UMMOOHIN3a1[us?
Kakue MUKPOOpraHW3Mbl OCYIIIECTB/ISIIOT BTOPYIO a3y HUTpuUdUkaiyuu?
Hutpudukaiys npoxoAuT B a3pOOHBIX UK aHa3POOHBIX yCTOBUSIX?



9.

[Iporiecc BOCCTaHOBJIEHWsS] HUTPATOB /10 aMMHaKa, KOTODbIN $IBJSI€TCS WCTOYHUKOM
a3oTa TpU TIOCTPOEHUH KJ/IeTOYHOTO BeIlecTBa MHKDOOPraHM3MOB W pacTeHWUH,
Ha3bIBaeTCH...

B uém niposiBaisieTcs Bausinve Azotobacter - chroococcum Ha pocT pacTeHUI?

Kakue 3HaueHuss pH cpeapl SIBASIIOTCS ONTHMAlbHBIMM [I7IS1 >KU3HEeSTeIbHOCTH
K/TyOeHbKOBBIX OaKTepuii?

Kakue MUKPOOPraHU3Mbl CTIOCOOHBI OCYIIeCTB/ISATh (PUKCALIUIO MOJIEKY/ISIPHOTO a30Ta?

10.B paboTe ¢ KaKuMH CeIbCKOXO035IMCTBEHHBIMU KY/IbTYPaMU UCIIOJIb3YeTCsl pUu30TOphUH?

ok W
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8.
9.

Tecm 7
CoueTaHve Kakux BHeIIHMX (DaKTOpPOB obecrieurBaeT BBICOKYHO  CKOPOCThb
aMMOHUUKaLUu?
Kakue MUKpPOOpraH13Mbl OCYLIECTBIISSIOT aMMOHU(PUKALIMI0 MOYEBUHbBI?
UYemy paBHO cooTHolieHue C: N B cBexxeM HaBo3e?
B uéM 3aksitouaeTcs CyL{HOCTb BTOPOU (ha3bl HUTPUPUKALK?
[Iporiecc BOCCTAaHOB/IEHWSI HUTPAaTOB W HUTPUTOB [0 Ta3000pa3HbIX COeJuHEeHUN
Has3blBaeTCl...
Y4acTBYIOT /1M aKTUHOMMLIETHI B (PUKCALIUK MOJIEKYJISIPDHOTO a30Ta?
Kakue cB0OOJHOKMBYIIME a30T(PUKCATOPbI pacmpoCTpaHeHbl B MOYBaX yMepeHHOTO
K/Mmara?
KakuMm pacteHusim B 00JibIlIeid cTerieHy TIpUCyIa ciMOroThueckast a3oTdukcarys?
B uém 3ak/touaeTcsi BAUSIHME HUTParHa Ha POCT U pa3BUTHE pacTeHUM?

10. I3 KakuX KOMIIOHEHTOB TOTOBUTCSI a30TO0AKTEPUH?

1.

w

Tecm 8
B Kkakux ycioBusix (a3pOOHBIX WM aHA3POOHBIX) KOHEUHBIMH ITPOAYKTaMHU
aMMOHHUGbUKAIUKU Oe/TKOBBIX BEIIECTB SIBJITIOTCS aMMHaK, aMHWHbBI, YTJTIEKHC/IbIA ras,
OpraHvuecKyie KUC/IOThbI, MepPKaIlTaHbl, UH/0JI, CKaTOJI, CEpOBOZOPO/1?
YcumuBaeT 1 UMMOOU/TU3AI[|I0 a30Ta 3arialiika COJIOMbI B TIOUBY BECHOM?
Kakue ycioBUst CIioCOOCTBYIOT JIyuIlieMy TIPOTeKaHUI0 HUTPUPHUKAITUH?
Kakoli mipoliecC TIpeBpallleHHsI a30Ta TMpPd CO3PEeBaHWM HaBo3a CIOCOOCTByeT
TIOJTyUeHHIO 3 Hero OpraHNuecKoro yAo0OpeHus: XOpoIllero KauecTna?
Kakue MUKpPOOpPraHH3Mbl OCYIIIECTBIISIOT MepBYI0 a3y HUTPUGDUKALTUH?
ITporjecc 6MOIOrUUECKOr0 BOCCTAHOB/IEHUSI HUTPATOB HA3bIBAETCH. ..
B kakoM nmpoijecce TipeBpallleHUsSMU MHUKpPOOpPraHM3MaMHu COeJMHEeHUM a30Ta
y4acCTBYIOT ypOOAKTEpUU?
[To OTHOIIIEHUIO K KUC/IOPOAY K/TyOeHbKOBBIE OAKTEPUH SIBJISTFOTCH. ..
B kakom mpoljecce mpeBpalljeHUs1 MUKPOOPraHU3MaMU COe/IMHeHH a30Ta yuaCTBYeT
Azotobacter chroococcum?

10. Kakoif MUKPOOHBII TipemapaT UCTIob3yeTcs B paboTe ¢ 6060BBIMU KyIbTypamMu?

1.

Tecm 9
KoHeuHbIMH TIPOZIyKTaMH aMMOHH(UKaI[MKM OelKOBbIX BeIeCTB B aHA’POOHBIX
YC/IOBUSAX SABJISIFOTCHL. ..
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10.
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9.
10.

Kakoii rmpoliecc TmipeBpallleHHdsi MUKPOOPTaHHW3MaMH{ COeIMHEHWH a30Ta SIB/SeTCs
oOpaTHBIM UMMOOU/TU3ALTN?
Kakue MUKpPOOpraHU3Mbl yUaCTBYIOT B HUTPUPUKALIAN?
[TepByto a3y HUTPUPUKALIUIM MOXKHO TPe/ICTaBUTh CJ/IeAYIOIINM YPaBHEHUEM. ..
KakoBbI oTpuliaTeIbHbIe TIOCeICTBUS AeHUTpUdUKaLmm?
B  OCTpYKTypeHHbIX TIOUBax HUTpUPUKALMSA U JAeHUTPUDUKALUS  TIPOXOAST
OJJTHOBPEMEHHO WJIY TI0C/Ie/0OBaTeTbHO?
Kakue BelllecTBa Moiy4yaroT acCOLIMaTUBHbIE a30T(UKCATOPbl OT pacTeHUl B pe3yJbTaTe
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30THUKCUPYIOIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B Kakux cTagusix CBOEro pa3BUTHs KTyOeHbKOBbIe OaKTepUM HaXOMSATCS B TIOUBE?
B Kakue CPOKHU Ce/IbCKOX03iCTBeHHbBIe KY/IbTyphl 00pabaThIBatOTCSI HUTParuHOM?
Tecm 10
Kakue a3pobOHbIe OaKTepHy y4aCTBYIOT B aMMOHH(MUKAIMN O€/TKOBBIX BEI[eCTB?
Yemy paBHO cooTHoweHue C : N B cosome?
UeMy paBeH TeMmIiepaTypHBIM ONTUMYM [JIsl KU3He/leATeTbHOCTU HUTPUDULIUPYIOIINX
OakTepuii?
XuMu3M HUTPUGDHUKALIMN MOXKHO TIPeJICTaBUTD Uepe3 CIeyIolre YPaBHEeHMUs. .
[Ons kakux 1oyB (B 3aBUCMMOCTU OT Tura u pH cpenbl) xapakTepHa KOCBeHHast
JleHUTpUUKaLIUS?
B KakoMm Tiporjecce mpeBpailleHusi MUKPOOPraHM3MaMH COeJUHEeHWM a30Ta y4aCTBYIOT
6aktepun pogioB Nitrosomonos, Nitrososovibrio, Nitrosocystis?
NenuTpuduKaiys MpoxoJuT B a3pOOHBIX UM aHAa9POOHBIX YCIOBUSAX?
YeMy paBeH TeMIlepaTypHbI ONTUMYM [ >KU3HE[esTeIbHOCTU KyOeHbKOBBIX
OakTepuii?
Kakwue BelriecTBa Moyiy4arOT pacTeHus TP CUMOH03e OT K/TyOeHbKOBBIX OaKTepHiA?
B paborte C KakMMU Ce/lbCKOXO3SHMCTBEHHBIMU  KYJbTYPaMH  HWCIIOB3YeTCs
a3oTtobakTepuH?
Tecm 11
BakTepuu KakuxX pOZIOB IIPUHMMAIOT yUacThe B aMMOHU(MDUKALUY Oe/TKOBBIX BEI[eCTB?
ITpu kakom cooTHoteHuH C : N IpOHMCX0JUT UMMOOWIM3allMs a30Ta B TTouBe?
[To OTHOILIEHUIO K KUCOPOAY HUTPUGULMPYIOIIe OaKTepUH SBISIOTCS...
B uéMm 3ak/irouaeTcs TMOJIOXKUTe/NbHOe 3HaueHue AeHUTpU(UKalud B LeIoM [/
TIPUPOBI?
A3oTtdukcaTopsl, CyilleCTBYIOI[1e He3aBUCUMO OT pPaCTeHU, Ha3bIBalOTCS. ..
Kakue 3HaueHusi pH cpefpl SIBASIOTCS ONTUMAa/JbHBIMU [JIS1 >KU3HEZesTeIbHOCTH
Azotobacter chroococcum?
B kakux mouBax (B 3aBUCUMOCTH OT IUIofiopofusi © pH cpezibl) pacmpocTpaHeHbl
K/TyOeHbKOBBIE DaKTepUH?
B Kakux cTagusix CBOero pa3BUTHS KIyOeHbKOBbIe OaKTepUM HaXOZASTCS B PACTEHUSIK?
Kakue MUKPOOpPraHU3Mbl COCTaB/ISIFOT OCHOBY a30TOOaKTeprHa?
CriocoboM nprMeHeHUsI HUTParuHa sIBJIsieTCs. ..



7.
8.
9.

Tecm 12
KoHeuHbIMU TIPO/IyKTaMH aMMOHU(UKAIMKM Oe/IKOBBIX BEIeCTB B a3POOHBIX yC/IOBUSIX
SIBJISIFOTCSL. ..
B kakoe BpeMsi ToZia UMMOOHWIM3a1IHs a30Ta B TIOYBE UMeeT OTpULIaTeIbHOe 3HaueHue?
Kakue 3HaueHuss pH cpeapl SIBASIIOTCS ONTHMAlbHBIMM [I7IS1 >KU3HEeSTeIbHOCTH
aBTOTPO(HBIX HUTPUPUKATOPOB?
B uéM 3ak/touaeTcs 3HaueHre HUTpudUKaluu st ¢ochopHOro MUTaHWs paCTeHUN?
CylHOCTh Kakoro mpoliecca MpeBpaljeHnss MUKPOOpPraHM3MaM{ COeJMHeHUi a3oTa
COCTaB/IsieT HUTPaTHOe JibIXxaHue?
Kakue BHemHue (DakToOpbl CIOCOOCTBYHOT HaubOJIbIIeMy paclpOCTPaHEHUIO B TIOUBe
Azotobacter chroococcum?
Kakue MUKPOOpPraHU3Mbl OCYILIeCTBIISIOT aCCOLIMaTUBHYIO a30THUKCAL[UI0?
Kakoe cBOMCTBO K/1y0eHbKOBBIX OAaKTepPHUM yUUTHIBAETCSs TIPY TIPUMeHeHUH HUTParuHa?
Criocobom miprMeHeHus1 pu30TOphUHA SBISETCS. .

10. B uém 3akmrovaeTcs B/MsHUE a30T0OaKTeprHaA Ha POCT U pa3BUTHeE PaCTeHUM?

KonrposnbHas pabota (TecTsl) — brosiornueckasi a3oThuKcanys
Tecm 1
Kakue BelrjecTBa MoyiyuaroT KiyOeHbKOBbIe OaKTepuM OT PacTeHWi TIpu cuMOro3e?
Kakuie MUKPOOPTraHU3MBbI SIBISTFOTCST aCCOLIMAaTUBHBIMU a30THUKCATOPaMU?
Ha kakux mouBax (B 3aBUCMMOCTM OT TIJIOJIOPO/iMs U BOAHOTO pexxuma) 3 deKTrBHee
BCEro MPUMEHSITb a30TO00aKTeprH?
Kakure MUKpOOpraHm3Mbl COCTaBJISIFOT OCHOBY HATparuHa?
Tecm 2
YuacTBYIOT /i1 TpubBI B (PUKCAI[K MOJIEKY/ISIPHOTO a30Ta?
Kakve 1eHHbIe [ pacTeHWW BelleCTBa BBIJENSAIOTCA KieTKamu Azotobacter
chroococcum B okpy»karoliyto cpeay?
CumOHOTHYeCKUMH a30TPUKCATOPAMU SBIISIFOTCH. ..
B pabore ¢ KaKuMU CesTbCKOX035HCTBEHHBIMU KYJIbTYPaMU HCIIO/b3YeTCs HUTPAaruH?
Tecm 3
B Kakoil CTafiud CBOEro pa3BUTHUSl KIyOeHbKOBble OaKTepuu OT/IMYAKTCS CamMou
BBICOKOM a30T(UKCUPYIOLIel CTTIOCOOHOCTHIO?
Kakve  mukpoOHble  3emyeynoOpuTesibHble — TiperapaTbl  TMPUMEHSIIOTCS B
CeJIbCKOXO0351CTBEHHOM TIPOM3BO/ICTBE?
3 KaKMX KOMIIOHEHTOB TOTOBUTCSI pU30TOPGUH?
Kaxkoif MUKPOOHBI TipemnapaT UCTIob3yeTcst B paboTte ¢ 6060BbIMU KyIbTypamMu?
Tecm 4
CumObroTHYeCKUMH a30TPUKcaTopaMu y 6000BBIX paCTeHUI SBJISFOTCSL...
Kakue BeljecTBa TI0/Iy4alOT pPACTeHUSI OT aCCOLMATUBHBIX a30T(UKCATOPOB B
pe3yJibTaTe B3aMMHOT0 0OMeHa?
Kaxkoif MUKPOOHBIH TIpernapaT rOTOBUTCS Ha OCHOBe K/TyOeHbKOBBIX OaKTepuid?
Criocobom nprMeHeHHs a30ToOaKTepyHa SIBJISETCH. .



Tecm 5
B uéMm 3ak/touaeTcs 3HaueHWe (UKCAL[MM MOJIEKYJISIPHOTO a30Ta MHKPOOPTaHHW3MaMu
JUTSI TTUTAaHWUST PACTEHUI?
B KakoMm Tiporjecce mpeBpailleH!si MUKPOOPraHM3MaMH COeJJUHEeHWM a30Ta y4aCTBYIOT
6akTepuu pogia Rhizobium?
KakoBa nocie[joBaTe/TlbHOCTh CTaJJUMHOTO Pa3BUTHS K/TyOeHbKOBBIX OAKTEpPHIA?
Kakoit MUKpOOHBIH TperapaT UCI0/Ib3yeTcs B paboTe C OBOIHBIMU KYJIbTYPaMU?
Tecm 6
Kakue 3HaueHwss pH cpeapl SBASIOTCS ONTHMAJbHBIMHM [T >KU3HEESTEbHOCTH
K/TyOEeHbKOBBIX OAKTEpUiA?
Kakuie MUKPOOpPraHU3Mbl CTIOCOOHBI OCYITIECTB/ISATh (PUKCALUIO MOJIEKY/IIPHOTO a30Ta?
B pabore ¢ KaKuMU CesTbCKOX035HCTBEHHBIMU KYJIbTYPaMU HCII0JTb3yeTCs pu30TopduH?
[To OTHOIIEHUIO K KUCOPOAY K/TyOeHbKOBbIe OAKTepUH SIBJISFOTCH. ..
Tecm 7
Y4acTBYIOT /T aKTUHOMMLIETHI B (PUKCALIMK MOJIEKY/ISIPHOTO a30Ta?
Kakue cBOOOAHOXXMBYIIME a30T(PUKCATOPHI pacrpoOCTpaHeHbl B MOYBaX yMepPEHHOT'O
K/muMmara?
KakuMm pacteHusim B 00JibIlIeid cTerieHy TIpUCyIa cuMOroThyeckast a3oTdukcarys?
B uéM 3ak/mrouaeTcst BIUSTHUE HUTPAaruHa Ha POCT U Pa3BUTHE PAaCTEHU?
Tecm 8
Kakue BelrjecTBa MoJiyuaroT acCOLIMaTHBHbIE a30T(HUKCATOPhI OT paCTeHUH B pe3y/bTare
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30THUKCUPYIOIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B Kakux cTagusix CBOero pa3BUTHs KTyOeHbKOBbIe OaKTepUM HaXOASATCS B TIOUBE?
B Kakue CpOKU Ce/TbCKOX03iCTBEHHbBIE KY/IbTyphl 00pabaThIBarOTCSI HUTPAaruHOM?
Tecm 9
YeMy paBeH TeMIlepaTypHbI ONTUMYM [Ji >KU3HE[esTeIbHOCTU KIyOeHbKOBBIX
bakTepuii?
Kakwue BelriecTBa Moyiy4arOT pacTeHus TPy CUMOH03e OT K/TyOeHbKOBBIX OaKTepHiA?
B paborte C KakWMU Ce/bCKOXO3HMCTBEHHBIMU  KYJbTYPAaMH  HCIIOB3YeTCs
a30To0aKTepuH?
B Kakux cTagusix CBOero pa3BUTHs KIyOeHbKOBbIe OaKTepUM HaXOASTCS B PACTEHUSIK?
Tecm 10
B kakux mouyBax (B 3aBUCMMOCTUA OT TuIoZopoguss U pH cpezbl) pacmpocTpaHeHbl
K/yOeHbKOBBIe OakTepuu?
B Kakux CTagusix CBOEro pa3BUTHS KIyOeHbKOBbIe OAaKTePUM HAaXOZASTCS B PACTEHUSIX?
Kakue MMUKpPOOpraHHW3Mbl COCTaBJIIIOT OCHOBY a30TOOAKTepUHa?
CriocoboM mprMeHeHUsI HUTparuHa sIBJISIeTCS. ..
Tecm 12
Kakue MUKPOOpPraHU3Mbl OCYILIeCTBIISIOT aCCOLIMAaTUBHYIO a30THUKCAL[UI0?
Kakoe cBOHCTBO K/TyO€HbKOBBIX OAKTEPHUM YUUTHIBAETCS TIPYU TPUMEHEHUW HUTPAaruHa?
Criocobom nprMeHeHUsI pu30TOp(UHA SBSETCS. ..



4. B uém 3ak/mouaeTcst BUsIHHAE a30To0aKTeprHa Ha POCT U Pa3BUTHE PACTEHUA?

VHavBUyanbHOE TBOPUECKOe 3aJjaHure
Posib MUKPOOpPraHU3MOB B TIPUPO/IE U XKU3HU YeI0BeKa»

Tembl UHAMBHU/Ya/IbHBIX TBOPYECKHUX 3aaHUH/TIPOEKTOB:

1. XapakTepucTvka MHMKpoopraHusma p. Pseudomonas u ero ponb B TNpUpoOJe W/WIU
JKU3HU UesioBeKa.

2. XapakTepucTvKa MHUKpoopraHusma Azotobacter chroococcum u ero ponb B mpupoje
W/WIH KU3HU YesloBeKa.

3. XapakTepucTMKa MHUKpoopraHusma Azotobacter beijerinckii v ero posb B mpupoge
W/WIH )KU3HU YesloBeKa.

4. XapakTepucCTMKa MUKpoopraHusMa p. Nitrosomonas U ero poJsib B IIPUPOZE W/WIU
JKA3HU YesIOBeKa.

5. XapakTepucTuka MUKpoopranusma p. Nitrosospira ¥ ero posib B IIPUPOJEe U/WIU )XKU3HU
yesi0BeKa.

6. Xapaktepuctuka MUKpoopraHusma p. Nitrosococcus ¥ ero pojib B MPUPOJE W/WIA
JKU3HU UejioBeKa.

7. XapakTepucTHKa MUKpoopraHusMma p. Nitrosolobus v ero po/ib B mpupo/e W/Wiv Ku3Hu
yesioBeKa.

8. XapakTepucTtvka MUKpoopraHusma p. Nitrobacter v ero posb B NMpUpoOJe W/WIW XKU3HU
yesioBeKa.

9. Xapakrtepuctuka MUKpoopranusMma p. Nitrospira ¥ ero posb B IPUPOJe W/ MWIU XKU3HU
yesi0BeKa.

10. XapakTepuctrka MUKpoopranusMa p. Nitrococcus U ero posib B IPUPOZEe W/WIN KU3HU
yesi0BeKa.

11. XapakTepucTvka MUKpoopraHusMa p. Beggiatoa u ero posb B Ipupoje W/WIA KU3HU
yesioBeKa.

12. Xapaktepuctuka MUKpoopranusma p. Rhizobim u ero posb B mpupojie w/umu >Ku3Hu
yesioBeKa.

13. XapakrepucTika MUKpoopranusamMa p. Chromatium u ero posis B npupo/ie /Wi XU3HU
yesi0BeKa.

14.Xapakrepuctuka Mukpoopranusma p. Thiospirillum u ero poss B mpupozse w/umu
JKU3HU UesioBeKa.

15. XapakrepucTtuka Mukpoopranusma p. Chlorobium u ero posib B npupoje W/Wan >KU3HU
yesioBeKa.

16. XapakTeprucTHUKa MUKpOOpranmsMa p. Micrococcus 1 ero poJib B TIpPUPOJie U/ U KU3HU
yesioBeKa.

17.XapakrepucTka MHUKpoopraHusma p. Staphylococcus u ero posis B mpupoge w/umu
JKU3HU UyesioBeKa.

18. XapakrepucTka MUKpoopraHusma Streptococcus lactis v ero posb B mpupoze W/umu
JKU3HU UyesioBeKa.



19. XapakTepyucTuka MUKpPOOpraHusma Streptococcus Cremoris U ero pojb B TMPUpoze
Y/WIH )KU3HU YesloBeKa.

20. XapakTepucTvka MUKpoopraHu3ma Streptococcus thermophilus u ero posib B npupoe
V/WIH )KU3HU YesloBeKa.

21. XapakTepucTuKa MUKpoopraHu3ma Bacillus cereus 1 ero ponb B mpupoje W/Win >XU3Hu
yesIoBeKa.

22.XapakTepucThuka MUKpoopraHusma Bacillus megaterium v ero ponb B mpupofie W/wiu
JKWA3HU YesiOBeKa.

23. XapakTepucTvka MUKpoopranusMa Bacillus mesentericus v ero posib B npupoje W/umm
JKWA3HU YesioBeKa.

24. XapakTepucTdka MuKpoopraHnusma Bacillus mycoides u ero ponab B mpupofe u/unu
JKWA3HU Ye/ioBeKa.

25. XapakTepucTuka MuUKpoopraHu3Ma Bacillus subtilis 1 ero pons B mpupoze u/wnu
JKWA3HU YesiOBeKa.

26. Xapakrepuctvka Mukpoopranusma Clostridium pasterianum v ero pojb B MOpUpoJie
VI/WJY )KWU3HU UeJiOBeKa.

27.XapakTepuctrka Mukpoopranusma Clostridium botulinum u ero posib B mpupo/ie u/umm
JKW3HU YesioBeKa.

28. XapakTepucTrvka MUKpoopranusMa p. Desulfotomaculum u ero posnb B ripupozie u/wumm
JKW3HU Ye/ioBeKa.

29. Xapakrepuctvka MUKpoopranusma Lactobacillus bulgaricus u ero pons B mpupoge
VI/WIH )XKU3HU YesioBeKa.

30. XapakTepuctuka Mukpoopranusma Lactobacillus lactis u ero ponb B nipupoge u/wnu
JKW3HU YesIOBeKa.

31. XapakTepucTvKa MUKpoopranm3ma p. Mycoplasma 1 ero poJib B IpUpo/ie W/Wu XXU3HU
yesioBeKa.

32. XapakTepucTvka MUKpoopraHusma p. Sulfolobus u ero ponb B mpupoje W/umu U3HU
yesiOBeKa.

33. XapakTepucTuka MUKpoopranu3ma p. Ureaplasma u ero posib B TIpUpO/ie /WU >KU3HU
yesiOBeKa.

34. XapakTepucTrvka MUKpoopranusma p. Eubacterium u ero posis B nmprpo/ie W/nam KUsHu
yesioBeKa.

35. XapakTepucTvka MUKpoopranusma p. Pediococcus v ero posb B MpUpojie W/Wau XKU3HA
yesioBeKa.

36. XapakTepuCTMKa MHKPOOpraHus3Ma p. Sarcina ¥ ero posib B NPUPOJe W/WIU XU3HU
yesioBeKa.

37.XapakTepyucT¥Ka MUKpoopraHusMa p. Propionibacterium v ero pones B IpUpojie W/Wau
JKA3HU YesiIOBeKa.

38. XapakTepucTvka MUKpoopraHusma p. Rickettsia u ero ponb B MpUpOJe W/WIU >KU3HU
yesloBeKa.

39. XapaktepucTtvka MukpoopranusMa p. Gallionella u ero ponb B rprpojie W/Wiu >XKU3HU
yesioBeKa.



40. XapakTepucTuKa MUKpoopraHu3ma p. Leptothrix v ero posib B MpHpojie W/UIU XKU3HU
yesi0BeKa.
41. XapakTepuCTMKa MUKpOOpranusma p. Myxococcus ¥ ero poJib B IpUpOJe W/W/IA XXU3HU
Yyesi0BeKa.
42. XapakTepucTUKa MUKpoopraHusMa p. Azotobacter 1 ero posib B mpupoje W/Wiu XKU3HU
yeJsIoBeKa.
43. XapakTepucTuka MHUKpoopraHusma p. Derxia u ero posb B IIpUpPOJe W/WIU KU3HU
yeJsIoBeKa.
44.XapakTepucTUKa MHMKpOOpraHu3ma p. Agrobacterium v ero pojb B MPUPOJe W/WIU
JKU3HU UeJioBeKa.
45. XapakTepucThKa MUKpOOpraHusaMa p. Acetobacter ¥ ero pojib B TIpUPOJie W/WMU KU3HU
yesioBeKa.
46. XapakTepucTiKa MUKpoopranusma p. Escherichia u ero posib B npupose W/wuimm »u3Hu
yesi0BeKa.
47.XapakTepucTUKa MUKpoopraHusma p. Salmonella u ero ponbs B mpupoje W/vWan »KU3HU
yesi0BeKa.
48. Xapakrepuctuka mukpoopranusmMa p. Klebsiella 1 ero posnb B nipupojie W/wau »Ku3Hu
yesioBeKa.
49. XapakTepucThKa MUKpoopraHusma p. Enterobacter v ero posib B mpupo/ie W/uin KU3Hu
yesioBeKa.
50. XapakTepuCTMKa MMKpOOpraHusma p. Proteus u ero poJsib B MpUpOJe W/WIA KU3HU
YyesioBeKa.
51. XapakTepuctvka MUKpoopraHusma p. Erwinia ¥ ero posjib B MpUPOAE W/WIU KU3HU
Yyesi0BeKa.
52.XapakTepucTMKa MUKpoopraHus3ma p. Photobacterium u ero posib B mipupoge u/umu
JKU3HU UyeJioBeKa.
53. XapakTeprcTuKa MUKpoopraHusmMa p. Leuconostos v ero posb B IpUpoOJe W/WIHN KU3HU
YyesioBeKa.
PaboTa BBITIOSIHSIETCSI B COOTBETCTBUM C TUIAHOM, T[IPUBEJIEHHBIM B MeTOAMYeCKUX
YKa3aHUSX 110 JUCLIUIUIUHE.
Kpurepuu orjeHKu:

Ne OueHka B
OtleHHBaeMble rapaMeTphbl
/11 basutax

1. | KauecTBO #oknaja:

MIPOM3BOJAUT  BbIJAIOLeecss BIleyaT/ieHWe, COINPOBOXKIAeTCs
WJUTFOCTPaTUBHBIM MaTepuasom, VICII0J/Ib30BaHbl
MHMKpPOOHO/IOrYeckrie TeXHOJIOTMM B TpakTHKe TMPOU3BOJCTBA U
riepepaboTKu CembCKOX03HCTBeHHOW TIPOYKLIUY;
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- YETKO BBICTPOEH;
- paccKasbIBaeTcsl, HO He 00BSICHSIETCS CYTh PabOThI;
- 3aUMTHIBAETCS.

2. Ncnonb3oBaHue AEMOHCTPALIMOHHOI'O MaTepuaJia:




No OueHka B
OueHrBaeMble r1apaMeTphbl
/T basmtax
aBTOp TpeACTaBW/ [JeMOHCTPALMOHHbIM MaTepuaa U MpeKpacHO B
HeM OPUeHTHPOBAJICS;
WCI0/Ib30BA/ICSI B JIOK/Iajie, Xopowo o0¢opMieH, HO eCTb 1
HETOYHOCTY;

Trpe/iCTaB/IeHHbIN JIeMOHCTpaLMOHHbIN Marepuan He 0
WCTIO/Tb30BaJ/ICSL  IOKJAJIUMKOM WA Obul  oopmyieH  TI/I0XO,
HerpaMoTHO.

3. | KauecTBO 0TBETOB Ha BOMPOCHI:
- OTBeyaeT Ha BOIIPOCHI; 3
- He MOKeT OTBETUTh Ha HEKOTOPbIe BOTIPOCHI; 2
- He MOJKeT YeTKO OTBETUTH Ha BOMPOCHI. 1
5. | YeTKOCTb BBIBO/OB:
- TIOJTHOCTBIO XapaKTepPU3yIOT paboTy;
- HeUeTKUY; 1
- IMEIOTCS, HO He JJOKa3aHbl. 0

MakcrManpHOe KomuuecTBO OammoB — 10, MmuHMManbHoe — 5. CTyZieHT, MOMyUYUBIIHI
MeHee 5 Gassa, rosrydaet 0 6asUIoB.

CuryauuoHHble 3aauu (103amau) - Kpyroeoport yriepoza

1.Kak 8 npupode, mak u 8 JCU3HU Uen08eKd WUPOKO pAcnpoCmMpAHeHHbIM Npoyeccom
sien1s.emces cnupmosoe bpodiceHue. UM 8 xneboneueHuu, U 8 CnupmogoM npouzeoocmae
ucnosnb3yemcsi 00uH 8uo Opodicacell — Sacchromices cerevisia , a a¢gppekm noayuaemcs
pasHblil. Yem 3mo MOHCHO 06BACHUMD.

2. Ecau 0on2o nepedepicugamb mecmo, nocmasneHHoe Ha nupoau, uau 6auHbl, noseasiemcs
CunbHbIl 3anax cnupmd. Yem 3mo modcHO obwsichumb? Ilouemy 3moeo He ObL1O 8
Hauase npoyecca.

3. B xo0e npuezomogneHusi BUHa BMECMO HOPMA/AbHO20 NPOOYKMA MOMCHO NOAYUUMb YKCYC.
Om ue2o0 smo 3agucum? Kak He donycmumb makozo pe3y/abmamad.

4. I1eped nepeoli Mupoeoli 6oliHOU HeMeyKue cnupmosble 3a8o0bl bblau Obicmpo u 6e3
0Cco0ObIX 3ampam nepeopueHmMuUpoOB8aHbl HA NPOU3B00CMEO 2AUYepuHd, Heobxoo0UMOo20
0/11 npueomoeneHusi 83pbleuambix gewjecms. Ilouemy 3mo 603modcHO? Ymo ObLio
U3MEHEeHO 8 MexXHO/02UU Imux npeonpusimuti ?

5. Umo npoucxodum C MO/NIOKOM 8 npoyecce e20 eCcmecmeeHHO20 hepexoodda 6
npocmokgauly. Yem obwsicHsiemcs ee 61a20meopHoe 81usiHUe HA OP2aHU3M Ue/n08eKd?
6.B Haweli mop2oe/e WUPOKO pacnpocmpaHeHbl KUC/IOMONOUYHbIe NPOOYKMbI C NpUCMAsKoll
«buo». Yem oHu omauuaromcsi om 00ObluHbIX? B uem 3akarouaemcs ux noae3Hocmb?

Umo Bbl 3Haeme 06 ux uzeomoegneHuu?

7.Ecnu umo-mo obujee Mmexcdy npuecomoeneHueM NpoCmoKeawu U npueomosneHuem

CU/IOCHBIX KOpMO8? KaKumu npuemamu uenoeeK peyaupyem 3mu npoyecchbl?



8.Koeda 3aknadbleaemcsi CUAOCHAs MpaHulesi, pacmume/bHds MAacca 8 Hell mujamesbHO
ympambosbieaemcsi. Ecau ebi, kak azpoHom, He npocaeduau 3a 3moti npoyedypol, K
KAKUM nocaedcmausiM 3mo modicem npugecmu?

9.Ha cenbCKoxo35UCMeeHHbIX NOASX U HA C€AOO0BbIX YudCMKAx 6 Nnougy edxHce2o00HO
3anaxuearomcsl U 3akanbl@aromcsi pacmumesbHble ocmamku. Kakue eeujecmea 6 HUX
codepacamesi? Umo ¢ Humu npoucxooum? Ymo ayuwe - 3akonamb Uau Cxiceyb 3mu
ocmamku?

10.Cadosble nougbl 4acmo MyAbUUPYIOM ONUWAKAMU UAU CMPYHCKOU OpesecHbIX Nopoo.
Kakue mukpoopeaHusmbl ux pazaaeaiom?  Kakoebl nalocbl U MUHYCbl 3MO020
Meponpusimus?

CuryauuoHHble 3a71auu (4 BapuaHTa) - KpyroBopot a3oTa

1.MlHmeHcusHocmb npoyecca MuHepaau3ayuu oOp2aHuueckKux yoobpeHull u noab3a om

UCNOMb308AHUSI CUAbHO 3ABUCUM OM COOMHOWEHUSI 8 HUX MeXdcOy KO/au4ecmeom

yenepooa u koauuecmgom azoma (C : N) ObwsicHume Kak caoxcumcs 6anaHc azoma 8

nouee u Kak 3mo ompasumcs Hd J#CU3HU pacmeHull, ecau

a) cootHoiieHue C : N B Komriocte coctaBssieT 100:1

6) cootHomienre C : N B Komriocte cocTtaBmsieT 20:1

B) cooTHouleHue C : N B kommocTe coctaBsieT 10:1

r) cootHoiieHre C : N B komriocTe coctaBmsieT 50:1

2.0cmasuwytocsi nocie ybopKu 3epHO8bIX KyAbmyp COAOMY MOMCHO UCNO/Ab308amb  NO-
DPAsHoOMy — cobpamb U UCNO/Ab308amb HA KOPM HCUBOMHbIM, Ciceub (Npu 3mom 301a
nonadaem 8 nousy), 3anaxams (Npu 3mMoM 8 nougy nonadaem Op2aHUUECKass Macca c
coomHoweHue C:N-100:1). Ilonbimalimecb npoaHaau3upo8amb NACbl U MUHYChI
Kaxco0o20 U3 amux meponpusimutl.

3.Ilpoyecc Humpucpukayuu 8 CeAbCKOXO351UCMBEHHbIX NOoYeax Mod}cem umMemb Kak
nosoxcumenbHoe, Mak u ompuyamesnbHoe 3HaueHue. Imo 3agucum om ocobeHHocmell
nousbl u om Oelicmeuli azpoHoma. Kak 6ydem ocywecmensimbCs Humpugukayus u
KaK08d ee a2pOHOMUUYECKAsi 3HAYUMOCMb 8 CeQYIowux cCumyayusx:

a) [Touss! kucseie (pH- 4,5), 6eanrbl rymycom (1,5%), TsHKeI0ro MeXaHUUeCKOro COCTaBa.

6) [TouBbl nerkuve, yepHo3eMHble (coziep)kaHue rymyca 4.5%), HelTpa/ibHble, UHTeHCHBHO

yI00pSIOTCST OpraHUUeCKUMH y100peHusiMU, MUHepa/ibHble y00peHusi BHOCATCS B
ammuayHol dopme.

B) IlouBbl /IepHOBO-TIOZ30/IMCThIE, CrAabOKUC/IbIe, 00ecrieueHHOCTb TYMYCOM CpeJHsis
(2,4%), oprannuecKrx yI00peHH T0/yuaroT HeJJOCTaTOYHO, @ MUHepasbHbIe a30THbIe
yI00peHUst BHOCSTCS B OCHOBHOM HUTpPaTHOU (hopme

[TpoaHanu3upyuTe KaXKAYyH CUTyaldl0 C TOUKM 3pEeHUs] BO3MOXXHBIX MEpOIPUSATUM,
HarpaB/IeHHbIX Ha Y/Iy4llleHhe CUTYaLWH.

KosokBuym
Ko/I/IOKBUYM COCTOMT W3 ABYX 3TaroB: Ha 1 3Tare CTy[eHT BbITacKuBaeT OwsieT. B
Ouner BxomAT 2 Bompoca, obilee KomuuecTBo OuneroB 15, KonuuecTBo BoripocoB 30,



repeueHb BOTPOCOB TIpMBeJeH B JiabopaTOpHOM MpakTHKyme 10 MwuKpobuonorum
(Muxkpoouosiorusi: 1a60paToOpHbBIN MPAKTUKYM [I/Is1 ayAUTOPHOM M CaMOCTOSITe/TbHOW PabOoThI
CTYZIeHTOB, OOYyYaroIMXCs TI0 Harpap/ieHuto 1oArotoBku 35.03.04 «ArpoHOMUSI» OUYHOU U
3a0uHol opm 06yuenus /coct. MI.A. MatapyeBa, HO.B. CmupHOBa. — 3-e U3f., CTEPEOTHII..
— Kapagaero : Koctpomckasi 'CXA, 2015. — 70 c.).
Ha 2 sTane cTyfeHTy npejjiaraeTcst BbIITOJTHUTD TeCT-KapTy. KommuecTBo BapuaHTOB 2.
1. AHa’poOHOe JbIXaHHE MHMKPOOPraHHM3MOB. XHMH3M IIpoliecca. buomoruueckasi posib
JIbIXaHUSI.
2. AccouMatvBHas a30TuKcalys. XapaKTepUCTUKa MUKPOOPTraHHU3MOB.
3. CumbuoTuueckasi a3oT¢uKcalus. XapakTepucTUKa MUKpoopraHu3amoB p. Rhizobium.
YcnoBus u 3¢ heKTUBHOCTb 6060BO-pr300MaTbHOTO KOMIUIEKCA.
4. MonouyHokucble 6akTepuu. Vcrosb30BaHUe MOJOYHOKUCIOTO OpoKeHUsT B MUIIEBOU
MPOMBIIIJIEHHOCTU U CeTbCKOX03IMCTBEHHOM MTPOU3BO/ICTBE.
5. CneruuHOCTb, BUPY/JIEHTHOCTh W 3(DPEeKTUBHOCTL KIyOEHBKOBBIX OaKTepuid.
Pa3Mepbl MOCTYTI/IEHUs a30Ta B MOYBY MPH BO3Ze/bIBaHUK O000BBIX pacTeHU.
6. OOIjass 3aKOHOMEPHOCTh KDPYrOBOpDOTa a30Ta B TPHUPOZie, XOJ 3TOTO Tpoijecca B
eCTeCTBEHHbBIX 5KOCHUCTeMaX U CeTbCKOXO3IMCTBEHHbBIX CUTYaLUsIX.
7. AuetunbyTtunosoe bporxeHue. Xumusm riporjecca. XapakTepucThKa
MHUKPOOPTraHU3MOB.
8. OcHOBHBIe TUTIBI OHOJ/IOrUUeCKOl a30ThUKCcalMU. 3HaUeHHe 3TOro Mporiecca B MpUpo/ie
Y CeIbCKOM XO35IUCTBe.
9. OCHOBHBIe UCTOYHUKHM a30Ta, JOCTYITHbIE MUKPOOPraHHW3MaM.
10. MacnisiHOKuMC/I0e OpoXkeHUe. 3HaueHre ero Jijisi CeTbCKOX03sICTBEHHOT 0 IIPOU3BO/[CTRA.
11.TIporjecc HUTpubUKaimu. OcCOOEHHOCTH TIepBOM W BTOPOW (ha3bl HUTPUDHUKAIUH.
Mopdonorus u hpu3ronorvst HUTPUGUIUPYIOIIX OAKTEepHiA.
12. YkcycHokucioe 6poxkeHre. XMMHU3M Tpoijecca. XapakTepruCTHKa MUKPOOPTraHU3MOB.
13.TluTaHe =~ MUKPOOPTaHW3MOB. [IWiljeBble  MOTPeOHOCTH, TYTH  TIOCTYILIEHUS
MUATaTe/IbHBIX BEIeCTB B K/IETKY.
14.Pa3no)keHue TEKTUHOBBLIX BellecTB. lcrmosib30BaHWe 3TOro mnporecca B IMEepBUYHOU
o06paboTKe nbHA.
15.0cCHOBHBIE MCTOUYHMKM CBS3aHHOI'O a30Ta, [OCTYIHble pacTeHUsM. Posib asora B
JKU3He/esiTe/IbHOCTH OpraHu3ma.
16.Tunbl nuTaHWs MUKPOOPraHusmMoB. CHHTeTHYeCKue IIpoLiecCbl KOHCTPYKTHMBHOIO
obOMeHa.
17. Tunbl TUTaHKUS MUKPOOPTaHU3MOB. UeM oHU 00yC/I0B/I€HBI?
18. CriupToBoe OpoykeHue. XapaKTepUCTHKA APOxoKed p. Saccharomycetec.
19.061me 3aKOHOMEPHOCTH KPYroBOpOTa a30Ta B TIPUPOJie U CBSI3b 3TOTO Tporiecca C
KPYrOBOPOTOM YT/IepoJa.
20. A3pobHoe bIxaHre MUKPOOpraHu3MoB. [ToHsATHe 00 SHepreTHueckoM oOMeHe.
21.Tlpouecc peHuTpuUKaLuu. Pas3nmuusg acCUMWISLIMOHHOW W JUCCUMUISLIMOHHOMN
JeHuTprdUKalu. XapakTepuCcTUKa MUKPOOPraHU3MOB-eHUTPU(HUKATOPOB.



22.Pa3nokeHye KjeTdyaTKd W JIMTHUMHA MUKDPOOpPraHM3MaMH, Y4YaCTBYIOIIUMU B 3TOM
rporiecce.

23.T1pouiecc  aMMoHMGUKaLuu. Buabl MHKpPOOpPraHM3mMOB — aMMOHU(UKATOPOB.
MMMOOW/TU3aLIMs a30Ta.

24. AHaspo0OHOoe JbIXaHHe MUKPOOPTraHHW3MOB C HCIT0/Ib30BaHUEM HUTPATOB U CY/b(haToB.

25.T1pouiecc Hutpudukanuu. Ilo3UTHBHBIE W HeraTUBHbIE IIOC/IeCTBUSL €r0 B
CeJIbCKOXO035MCTBEHHBIX CUTYaLIUsIX.

26.006111e 3aKOHOMEPHOCTH KPYrOBOpPOTa yrjiepoja B rpupoje. Poib MUKPOOPTaHHU3MOB
B 3TOM IIpoLiecce.

27.AHa’pobHOe /ibIXaHue 1Mo TUIy OpoykeHUsl. DHepreTHYeCKUd BbIXO/I.

28. buonoruueckas a3o0TduKcalys CBOOO/THOXKUBYIIIUX MUKPOOPraHu3MOB.
Xapakrepuctuka p. Azotobacter u Clostridium.

29. [IpIxaHre MUKPOOPraHu3MOB, XMMU3M IIpoLiecca.

30.TIporecchl JeHUTpUPUKaLMU. 3HaueHue ero B CeIbCKOX03MCTBEHHbIX CUTYal[UsIX.

TecTt-kapTa (2 BapraHTa)
BapuanT 1
3axkoHuume ¢ppasy:

XeMOCHHTE3 Y TIPOKAPUOT OTKDPBIL: . .vveennuntteetnnneeeeennneeeeanneeeenaneeeennns
3. Twun nurtaHus, TIp¥ KOTOPOM IJIaBHBIM UCTOYHUKOM yriepoga sieisgercsa CO2, Ha3bIBaeTCs

..............................................................................

5. Kakoii tun 6poxkeHust mpoBoAT 6aktepuu poza Clostridium.....................

6. Tum MOMOYHOKHCIOTO OpOXKEeHHsI, TIPU KOTOPOM KPOMe MOJIOUHOM KHCJ/IOTHI, 00pa3yroTcst
JPYTYe TIPOAYKTBI HABBIBACTCS . .. uveenneeenneeneeeneeeaneennnneenns

7. TlepeBosi ~ MHHepaJbHOTO  a30Ta B  0eJioK  1ia3Mbl  MUKPOOHBIX  KJIeTOK
HABBIBACTCS .« ¢ e ueeetttee et ettt e ettt eate e et e ettt aaateeaeeeneeenaeeaneeanneens

8. BoccTtaHOB/IeHME HUTPATOB /10 MOJIEKY/ISIPHOTO @30Ta Ha3bIBAETCH. ..............

9. MuKpoopraHu3Mbl, KOTOpble MOTYT >XUTb W B a’pOOHBIX U aHA’POOHBIX YCJIOBHUSIX
1 B35 12721 0 ) & SO

10. Pa3noxkeHue 11e/1TH0/103bI B @9POOHBIX YC/TOBUSIX BBIZBIBAKOT. . ..vueeneennennennenn.

11. Bpoxxenue, KOTOpoe VICII0/Ib3YyeTCs rpu 3arOTOBKe CUJIOCA,
HABBIBACTCS .+ ¢t uee ettt et enteeete ettt eate e et ettt eaateeateeaneeenaeraneeeaneens

12. AMMOHU(DULIMPYIOLLHE OAKTEPUM PA3TIATAIOT: «.venveneeneennennenneenenneeneeneenens

13. B nipotiecce BTOpPO# (ha3bl HUTPUDUKALTAN OKUCTISIETCS: «vvuuvennenneennnennennnss

14. OTpuijaTebHOE 3HaUeHUEe JeHUTPUDUKALIUU BbIPAKACTCSH: +.vvernnreennneenneennns

15. AccouatrBHbIe a30TGHUKCATOPBI PACIIONAralOTCS U PAOOTAIOT. .. .euvenaennen...

16. CumbroTrueckre a30THUKCATOPBI OTHOCATC K POMIY +uvuvnrenrenrennennennannans

17.T1o OTHOIIIEHUIO K KUC/IOPOAY K/1yOeHbKOBbIe OaKTePUU SB/SIOTCH. . .............

18. 13 KaKUX KOMITOHEHTOB TOTOBHUTCS @30TOOAKTEPHH. ... .veursenreenreenreannannanns



19. Haubonbmmii MpUX0J, a30Ta B TOYBY HAOMIOZAETCS TIPH ..euveereeereennenneeennennnns THUTIE

a30TdUKCcaLUu

20. Bupy/1eHTHOCTb K/TyOEHBKOBBIX OAKTEPUM — ITO. .. . evvenereneeneneaneeneneenennnns

N =

9.

Bapuanr 2
3akoHuume ¢pasy:
XeMOCHUHTE3 Y MPOKAPUOT OTKPBIL: ..euuetutenntenntenneannenneenntenneeaneenneaneens
Tun nuTaHus, TpU KOTOPOM TJIaBHbIM MCTOYHHMKOM YIJIepoJa SIBJ/SeTCS TOTOBOe, HO
MEepTBO€E OpPraHUYeCKO€e BEIeCTBO HA3ZBIBACTCS «...vuueenneenneannnnn..

. [Ipy criMpTOBOM TIPOU3BO/ICTBE WCIIO/Ib3YIOTCSI Pachl [IPOXKel, KOTOpble Ha3bIBAIOTCS

bakTepuu KaKuX pOJOB y4acCTBYHOT B pa3/ioKeHun TeKTUHOBBIX
12230 <o - 7

Tun Mo/I0UHOKMC/IOTO OpOXKeHHs, TPU KOTOPOM 00pa3syeTcsi TOJbKO MOJIOUHAsi KMCJIOTa,
3B 1T (S L& R

[TlepeBos ~ MUHepalbHOTO  a3oTta B 0OeOK  Twla3Mbl  MUKPOOHBIX  KJIETOK
1 E 1 () U P PN
BoccraHoB/ieHre HUTPATOB [J0 MOJIEKY/IIPHOTO a30Ta HA3bIBAETCH. ...eevuvennnn.n.
MuKpoopraHu3Msl, KOTOpBbIEe MOTYT JKUTh 6e3 JocTyna KUCJIOpOZa

Pa3noxeHue L1e/1JIF0/1I036I B 89p06HbIX YCI0BUAX BBI3bIBAIOT.......ccovvvineinnnn...

10. Kakvie MUKPOOPTraHU3Mbl YYaCTBYIOT B MOUKE JIBHA. ... cuuuvennteennneennneannnennn

11. Bpoxxenue, KOTOpOe WCIO0J/Ib3yeTCs rpu TPOU3BO/ICTBE ChbIpa,

14. B niporjecce niepBoi (ha3bl HATPUPUKALIAA OKUACTISIETCS: «uvenneennennnennnennenns.

15. OTpurjaTenbHOe 3HaUeHWE HUTPUMDUKALIUU BBIPAKACTCSL: «.vevnnveennneennneennnenns

16. CBobOO1HOKMBYIIHE a30T(HUKCATOPBI pacroaratoTcs ¥ paboTarwr................
17. Cumbuotrueckue a30TOUKCATOPBI OTHOCATCS K POMY . .uvvnrenreeneenneanneensennnn

18. HanbosibIiviii MpUxo/, a30Ta B TMOUBY HAOTIOZAETCH TIPH ..uvenerenrenenneneeneneenenns TUIIE

asoTdukcalu

19. Kakvie MUKpPOOPraHu3Mbl COCTAB/ISIFOT OCHOBY HUTPATMHA. .. ..veuuueeennneennnennnn.

20. 3 PeKTUBHOCTE KITyOEHBKOBBIX OAKTEPHH — ITO..uvurererenneeneeneeneeneenennss

TectupoBanue

I'opawl xxu3nu JIyu Ilacrepa:

1814-1863
+1822-1895
1837-1899
1877-1935



MeTtop uccieoBaHusi, He OTHOCALMIICA MUKPOOHOIOTHH:
MuKpocKonuueckui
+UcTtopuueckuii
['eneTHUeCcKuii
KynbTypanbHbii

Ocobasi rpynmna MUKPOOPraHU3MoOB, AB/IAIOIINXCS BHe K/IeTOUHOH (hopMoil )KHM3HH —
3TO0...

baktepuu

['pubeI

+Bupycsl

AXKTHUHOMMUILIETBI

Kak Ha3bIBalTCA BUPYChI, MOPaKalol{yie aKTepHa/IbHbIe KIeTKH?
Bupougbl
Bubprionbl
+bakreprodaru
batmnsl

Bupycsr:
+He uMeroT K/1IeTOUHOr0 CTpOeHUst
+/IMeroT OiVH TUIT HyK/IeMHOBOM KHUCJIOTHI
Pa3MHoskaroTCsi GMHAapHBIM Jle/ieHreM
O6magarT HU3NOI0THUeCKUMU QYHKLUASIMU
Nwmerot sipo

OTKpBLI BUPYCHI:
JIyu Ilactep
O.. MeHpenees
M. BerieprHK
+[.11.VIBaHOBCKUIA

J.A.ViBaHOBCKHMI OTKPbLI BUPYC:
+TabauHol MO3aUKH
Uymbl
Tybepkyne3a
['purina
OcCHOBHBIE 3/1eMeHThI, COJep Kaljuecs B K/IeTKe MPOKapHuoT:
C, H, O, N, Mg
C,0.N,H, S
O,N,H, P, Ca
+C,H.N,O, P

Oprasnesuia, 0OTCYTCTBYHOIIIas Y NPOKAPHOT:
+3I1C
Pr6ocomel
MutoxoH[puu
Arnmapart ['onbmxu



Ha3oBute ¢opMbI He TUHIIMYHBIE /1A DAKTepPHM:
[MTapoBuaHas
[TanoukoBugHas
HurteBugHas
+3Be3moobpa3Has

Yem oT/IMYaeTCA yKapuoTHYecKas KjleTKa 0T NPOKapHOoTHYeCKOn?
Hanmurem Bakyom
Hamurem JTHK
OtcyTcTBUEM prubOCOM
+Hanmiunewm sigpa

Uro u3yyaeT HayKa MUKPOOHoorus?
Mopdosioruto pacTeHu
®H3U10JIOTHIO TIOUBBI
['eHETUKY >KUBOTHBIX
+Mopdosnoruto, pU3N0I0THI0, TeHeTUKY U 3KOJIOTUH0 MUKPOOPTraHU3MOB

JMIUIOKOKKH — 3TO IIapoo0pa3Hble MUKPOOPraHU3MbI, KOTOPBIE. ..
NmeroT 5 KI'yTUKOB
PacriosioxkeHsI 1o ogHOMY
+PacnosioeHsl 1orapHo
PacronokeHbl XaOTUUHO

Yto 00pa3yoT BHYTPH KJIETKH 0alW/LIbl, 3alIUIAsCHh OT HeO/IaronpusaTHHIX ()aKTOPOB
OKpY)Kaloiiei cpeabi?

BakyoJis

LuToruiasmy

Anpo

+Criopy

Kakoii r;1aBHbIM KOMIIOHEHT K/I€TOUYHOM CTeHKH y OakTepuii?
+MypeuH
XUTHH
Kapotun
Lenntosiosa
Kakue rpynibl MUKPOOPraHM3MOB SIBJISAKTCA HIAPOBU/HBIMH?
Knoctpugnmn
AKTUHOMULIETBI
+/JUTIOKOKKHU
+CTpenTOKOKKHU
Crniipusiibl
BubpuoHbl

Kakumu opraHnuecKMMH CoeJHHEeHUsIMH TNpe/iCTaB/ieHa MeMOpaHa OakTepwmii?
+®ochommnubl
XosecTtepyuH
JIunonucaxapuzpl



YreBozpl

Cnioco6 pa3zMHO)XeHHsI OaKTepuii?
Peruinkauus
+buHapHoe fesieHue
Criopoobpa3oBaHue
Tpancaykuys

OcHoBHas ¢pyHKUUs criop 0aKTepwuii?
BksiroueHusi 6akTepranbHOM KIeTKH, Jalolliyie Hauaao HOBBIM K/IeTKaM.
CTpPYKTYpHbId KOMIIOHEHT KJIeTKM, Wrpalol[uii poJib 3arfacHbIX MUTaTe/IbHbIX
BelLleCTB.
+CoxpaHeHue b6akTepuii B HeOMaronpuUsITHBIX yC/IOBUSIX BHEIIHeH cpefibl.
OHepreTUuecKuil LIeHTp OakTepuambHON KITeTKH.

INepeunc/iiuTe TUNMHYHBbIE () OPMBI DAKTEPUIA:
+IIlapoBuHbIe
+1unmHapuyeckre
+3BUTHIE
CrebesibKOBBIE OaKTepUn
[Toukytomuyecs 6akTepun
3Be37000pa3Hbie (HOPMBI
Mukcobakrepuu

Ilepeunc/iuTe BHyTPeHHHE CTPYKTYPbI 0aKTepHATbHON KJ/IETKHU:
Karicyna
KnerouHas creHka
JKryTuku
dumbpun
[Tum
+Luronnasmarryeckass MeMOpaHa
+1Iuroriasma
+Hyxkneoup
+Pubocombl
+Me30coMbl
+MemM0OpaHHbIe 00pa30BaHUs
+Bk/toyeHus B LIUTOTIa3My

IlepeunciuTe BHENIHHE CTPYKTYPbI 0aKTepUaIbHOM KIeTKH:
+Kancyna
+KnerouHast cteHKa
+)XKryTuku
+dumbpun
+IInm
LluronnasmaTtryeckass MeMOpaHa
[urorasma
Hykneoup
PubocoMel



Mesocomsl
MemOpaHHbIe 00pa3oBaHUs
Bk/itoueHUsI B UTOTIIA3My

YueHbIH, PeA/IOKUBIINHA KIacCCH(PHUKALUID 0AKTEePHI M0 CTPOEHHI0 K/IETOUHOH CTeHKH:
JIyu Ilactep
AHTOHM BaH JleBeHryK
+I".X. I'pam
O.Mrosiep

Kakmne napcTBa BXOAAT B COCTaB HA/[{APCTBa MPOKApPHOT
+3JybakTepun
+ApxebakTepun
Bupycel
[TpocTetiive

Ilepeunc/iuTe OCHOBHBbIE MPU3HAKH apXe0aKTepHid:
+YTipoljeHHoe CTpOeHre K/IeTKU
+OpHOC/IONHAS TUMNHIHAS [IUTOIUIa3MaThyeckasi MeMOpaHa
+Hanuuue riceBjoMyperHa B KJIETOUHOU CTeHKe
+Cnenuduueckoe cTpoeHre pubOCOMabHBIX U TPAHCITOPTHBIX PHK
+OTCyTCTBUe NMAaTOreHHbIX U Mapa3uTUUYeCKUX BUIOB
O/[IHOK/IeTOUHOe CTPOeHue
Hanmuure TUMMYHOTO MyperHa B KIeTOUHOM CTeHKe
YeTkast popMa KIeTKH
OO6pas3 »ku3HM (canpodUTHBIN, MTapa3uTUUECKUN)
Ipixanue (a3pobHOE, aHa’POOHOE)
Y MHOTHX BH/IOB CITOCOOHOCTb K 00pa30BaHMIO H/I0CTIOP

Ilepeunc/iuTe OCHOBHBIE MPU3HAKHU 3y0aKTepHIi:
YnpoiileHHOe CTpOeHUe K/IeTKU
OpHOoC/I0MHas MUIMAHAs LIATOTIa3MaTHUecKast MeMOpaHa
Hanvune riceBAoMyperiHa B KIIeTOUHOU CTeHKe
Crieruduueckoe cTpoeHre prub0COMaTbHBIX U TPAHCIOPTHBIX PHK
OTcyTCTBUe MaTOreHHbIX U Tlapa3uTHYeCKUX BUIOB
+O/JHOK/IeTOUHOe CTPOeHue
+Hanmunie TUMTMYHOTO MyperHa B KJIETOUHOUW CTEeHKE
+UeTkast popMa KIeTKu
+006pa3 »xu3Hu (canpodUTHBIH, MapasuTUUECKUI)
+[Ipixanue (a3pobHOe, aHa’poOHOE)
+¥Y MHOTrMX BHIOB CITOCOOHOCTb K 00pa30BaHUIO SH/IOCIIOP

Ky/nbTypa MMKpPOOPraHu3MoOB, Npe/|CTaB/IAILIass IOTOMCTBO 0/JHOM KJ/IETKH - 3TO...
+Knoun
[MIramm
MoHoTpux
JJUTIIIOKOKK



BakTepuanbHasi KyJbTypa 0JHOT0 BH/Ia, BbIjie/isieMasi U3 Pa3HbIX MeCT 00MTAaHUs - ITO...
KnoHn
+IIITamm
MoHoTpux
JUII0KOKK

Kakmne Kiaccel 6akTepuil 0THOCATCA K oTAeny Gracilicutes:
dupMrbaKTepUr
+OkcudorobakTepun
Tannnobakrepuu
Apxebakrepun

Kakue K1accel 0akTepui oTHOCATCS K oTAeny Firmicutes:
+®dupmubakTepun
OxkcudortobakTepun
Tannnobakrepuu
ApxebakTepuu

OpHa 3aMKHyTas KoJiblieBasi MoJieKysa [JHK, pacnosiokeHHasi B ieHTPe K/IeTKH — 3TO0...
[Tnasmup,
Anpo
+Hyxkneoup
XpoMaTtuH

O0beM reHoTHIIA 0AKTEPHIl COCTABJISIET. ..
+3000 reHoB
1000 renos
30000 renos
13000 reHos

Kak Ha3bpIBaeTcss OCHOBHAsA TaKCOHOMHYECKasi €MHHUIA, TPeACTaBAA0IasA Cco00i
COBOKYITHOCTH 0C00eii 0/{HOr0 reHoTHMna?

+Bup,

Popn

[Topsmok

[MapcTBO

K orpeny Gracilicutes oTHOCATCS OaKTepuH, UMeIOIHe THII KJ1€TOYHON CTeHKH:
["'paMmoIoKUTEeNBHBIN
+['pamoTpuLiaTebHBIN
He nmetoriiie K/1eTOYHOM CTEHKHU
Vwmetolijie TPUMUTUBHYIO KJIETOUHYIO CTEHKY

K cemeiicTBy Pseudomonodaceae oTHoCUTCSI POJ...
Clostridium
Azomonas
Rhizobium
+Pseudomonas



deHOTHII — 3TO...
[TosiHBIM HAOOp TeHOB
+I1posiBneHre Hac/ieflyeMbIX MOPGOJOrHYeCKUX TPU3HAKOB U (DHU3MOJIOTHUYECKUX
MpOL[eCCOB
[Tpucrocob/ieHre opraHu3Ma K OKpYsKalolriei cpejie
[TosiHBIM HAOOP XpOMOCOM

Kak Ha3bIBaeTcs MyTans, KOrja 3aTparuBaercs TOJIbKO OJMH reH?
I'enomHas
+I'eHHas
XpoMocoMHast
CrnoHTaHHas

Ha3oBuTe BUIbI pEKOMOHMHALMU?
+Tpancdhopmariys
+Tpancaykuus
TpaHncrpeccus
+KoHbroranus
Tpan3uuus
Tpancsepcus

Ha3zoBute ¢opMbI reHHbIX MyTaLuii?
+Ilotepsa HyK/IeOTHIA
Tpancdopmarus
+/[lyrmkauus
Tpancrpeccus
Konrrorauus
+Tpan3uuus
+TpancBepcus

Kak Ha3bIBalOTCA TEeN/I0/1I00MBble MUKPOOPraHU3Mbl, Pa3BHBAIOIHECS B 30He BBICOKHX
TeMmeparyp?

+TepModuJibl

Me3sodunbi

[Tcuxpodubl

[annodumnb

Conepmaﬂne NMenTUAOr/iIMKdHa B K/IETOYHBIX CTEHKAX Y I'PAMOTPHIIATE/IbHBIX 68KTEpHﬁ

30 - 60%
40 — 50%
+50 - 90%
20-50 %

ITposiBieHre Hac/jeAyeMbIX MOP(O/JIOTHUECKUX TPHU3HAKOB H  (PHU3HO/I0THUeCKHX
NpoLeCcCOB Y UHUBU/YYMOB?

['enoTun

MyTtauus

PekomOMHaIus



+@dDeHOoTUII

ITo/1HBIN HA0OP reHOB, KOTOPBIM 00/1a/jaéT MUKPOOPTraHU3M?
+I'eHoTHII
Myrauus
PekoMOuHarus
@eHOTHII

TTogBM)KHBIE reHeTHUeCKHe 3/1IeMeHThI, Tpe/icTaB/IsAmue codoii cermenTsl JTHK?
Hyxkneotuzpl
+TpaHCrio30HbI
[TonvHyKIeoTUABI
[Tnasmubl

MyTanuu, cBAi3aHHbIe C KPYNMHBIMH NepecTPpoMKaMu B oTjenbHbIX (pparmentax [JHK,
Ha3bIBAKT?

NupyumupoBaHHbIe

+XpOMOCOMHBIE

['enHble

CrnoHTaHHbIe

IToBTOpeHue Kakoro-iu6o ¢pparmenra JTHK?
NuBepcus
Juccouumarys
+/[lyrmkauus
PekomOMHaIMs

Vi3MeHeHUs reHOTHIIA BbI3BaHbI JIN30TeHHBIMHU 0akTepuodaramu
PekomOMHaIus
+TpaHcaykuus
Tpancdopmarus
Konsbroraums

I'eHOTHN M3MeEHSIeTCS MPH KOHBIOTAI[UM /IBYX 0aKTepHA/TbHBIX K/IETOK, B X0/e KOTOpPOM
JHK u3 0HOM K/JIeTKH MepexoiuT B APYryio

PekomOMHaIMs

MyTtauums

TpaHcdhopmaliys

+KoHsbroranus

3MeHeHHMsI TIPOMCXOJAT 1o JeucrBueM yuacTtkoB JIHK, camonpou3Bo/ibHO
NPOHUKAKINKUX B K/IETKY...

PekoMOuHarust

Myrarus

+Tpanchopmariys

Konrbrorauums



3MeHYHBOCTH, OCHOBAaHHAasi Ha W3MEHEHUH PadOTHI reHOB NMPU HEeM3MEHHOM CTPOEHUH
HUX U COCTaBe...

+®eHOoTUNIMUECKAS

['eHoTHUIMUECKas

WNupynypoBaHHas

MyTanuoHHas

N3MeHUHUBOCTb, 0OCHOBAaHHAsi HA U3MEHEHNM CTPOEHHUs U COCTaBa reHoB...
deHOTUIIUECKAS
+['eHOTUIIMUECKAs
NupyuupoBaHHas
MyTanuoHHas

IMocTynsieHne BelecTB B 0aKTepHATbHYIO K/IeTKY 0e3 3aTrpaTrbhbl 3HepPrud MPOUCXOAUT
npu?

AKTUBHOM I1epeHoce

+IIpocroun nuddy3um

TpaHc0KaLyu rpyrin

[IpoTuB rpajgreHTa KOHL|eHTpaLUuu

OpraHusMbl, MUTAKINHECS 3a CY6T MEPTBOr0 OPraHUYeCKoOro BelecTsa
+reTepoTpodkI
aBTOTPO(BI
canpo(uTEI
TepMOGUJIBI

OpraHu3Mbl, Mo/Iy4yaroiiye SHePrum 3a CU6T OKUC/IeHNsI HeOPraHNYeCKHUX BelecTB.
dboToTpodsi
+xeMOTpo(dbl
JUTOTPORbI
OpraHoTpobl

I'/1aBHBINH HCTOYHHK YI/Iepo/ja A1 (POTOCHHTE3UPYIOIUX MUKPOOPraHU3MOB?
+CO,
CO
C
CH4

ITo/THOe YHHUTO)Ke€HHE B 00bEKTe BCeX MUKPOOPTaHU3MOB?
[TacTepusanus
+Crepunusauus
Tunpanuzanuys
He3undekius

YHuuTO)XeHue orpeje/leHHbIX IPynI NMaTOreHHbIX MUKPOOPraHM3MOB B OKpY)Kawolen
cpepe?

[TacTepu3zanus

Crepunusanus



Tunpanusanus
+de3uHdekius

Kakas kuciora o6pa3yercs B mporecce r/IMKO/IM3a:
+IIupoBuHOrpasHas
MouJiouHas
CanuinoBast
KapOoHoBast

CKO/IbKO KH/IOKA/IOPHIl BBIie/IAeTCs MPU a3p00HOM JbIXaHUH C HeMO/THBIM
npeBpalleHueM:

28

+540

676

400

CKO0/IbKO KH/IOKA/IOPHH BBIIe/IAETCS MPH a3PO00HOM AbIXaHUH C MOTHBIM
npeBpaleHueM:

28

540

+676

400

CKo0/IbKO KHJIOKA/IOpHii BbIfIe/ISIeTCS MPU aHA3POOHOM JAbIXaHHM:
28
540
676
+400

CKo0JIbKO KHJIOKA/IOPHi BBIie/ISIeTCS TP OPOoXKeHUH:
+28
540
676
400

Knaccudukansi nuTaTe/IbHbIX CPej 10 COCTaBy
+EcTecTBeHHbIe, UCKYCCTBEHHbIE, 3/IeKTUBHBIE
OO1ue, cieryanbHble, CAHTETUUECKHE
Kupkue, monyxuakue, r0THbIe
CuHTeTUUeCKHe, eCTeCTBeHHbIe, UCKYyCCTBEeHHbIe

YHuuTo)XeHUe BereTaTUBHBIX ()OPM MUKPOOPraHM3MoB IyTéM HarpeBaHus o 60 — 70°C
B TeyeHue 10 — 30 MmunyT

Crepunusanus

He3undekius

+T1acTepu3anus

TuHpanvsanus



IIpouecc, CBSI3aHHBIN C MOCTPOEHHEM C/IOXKHBIX COeJUHEHHH W3 MPOCTHIX COCTABHBIX
yacreil...

+KoHCTpYKTUBHBINM 00MeH

OHepreTrueckuii oOMeH

PasmHoOxeHue

Criopoobpa3oBaHue

IIponecc BBICBOOOK/€HHS YHEPTHH, 3aK/TIOUEHHOM B CJIOKHBIX COeJHHEHHUSX, MPH HX
pacmaje...

KoHCTpYyKTUBHBII 00MeH

+DHepreTueCcKrii 0OMeH

PasmHOXeHue

Criopoobpa3oBaHue

Kakwue 371eMeHTbI 0THOCATCSA K OpraHoreHam:
+C,H,O,N, P
K, Na, Mg, Fe, Ca
Br, Zn Cu, Co, Mn, Bo
C,Ca, K, P, Co

Kakwue 371eMeHTbI 0OTHOCATCS K MAaKpP03/IeMeHTaM:
CHONP
+K, Na, Mg, Fe, Ca
Br, Zn Cu, Co, Mn, Bo
C,Ca, K, P, Co

Kakwue 371eMeHTbI 0OTHOCATCA K MUKPO3/IeMeHTaM:
CHONP
K, Na, Mg, Fe, Ca
+Br, Zn Cu, Co, Mn, Bo
C,Ca, K, P, Co

PacmerieHne CJI0KHBIX COefMHEHHMIl [0 0oJsiee TPOCTBIX: MOJJIMCAaXapHi0B [0
MOHOCAXapoB, 0e/TKOB /0 aMUHOKHUC/IOT, )KHPOB /10 JKHPHBIX KHC/IOT U I/IMIEPUHA
['nukonus
+I'uaponus
Lukn Kpebca
ONeKTPOHHO-TPaHCIIOPTHAas Lelb

AHa’po0Hoe okHcIeHHe ITHK03bI 10 ITBK
+I'nukosnu3
I'mpposnus
Lukn Kpebca
OJIeKTPOHHO-TPAHCIIOPTHAs Lielb

IukInyeckuii OMOXUMHUYECKHI a’pOOHBIA MPOILECC, B XO0Je KOTOPOro IPOUCXOAUT
npeBpaileHne JBYyX- U TPEXyriepoHbIX coequHenuii 1o CO, u H*
I'mukonus



I'upposnus
+1ukn Kpebca
OJIeKTPOHHO-TPaHCIIOPTHAS Lielb

OpraHu3Mbl NUTAKOIIHECS 3a CUeT MEPTBOI'0 OPraHU4YecKoro BemjecTsa?
Me3odubi
+CanpoduTsl
[Tapa3uTsl
ABTOTpO(dBI

OprasHu3mbl, KCNOJ/IL3YIOLINeE /I/If MUTAaHUA FOTOBbIE OPraHUYecKue CoeJMHeHUs!
+I'eTepoTpodHbIe
ABTOTpO(HBIE
doTtoTpodHbIe
XemodoToTpodHbIe

C o6pa3oBaHieM TO/IBKO 3THIOBOI0 CIUPTA MPOXOAUT OpOoKeHue:
MOJIOUHOKHCJIOe
YKCYCHOKHUCIIOe
+CrMpTOBOE
aleTOHOOYTH/IOBOE;

VICX0JHBIM COeJUHEHHEM B MPOMHMOHOBOM OP0)K€HHUH AB/IAETCS:
+TJII0K03a
STU/IOBBIM CITUPT
MeKTUH
MOJIOYHAs KUC/IOTa;

Ilpu 3aKBalIMBaHUY KOPMOB MPOMCXOAUT OpO)KeHue:
TIPOTTMOHOBOE
MaC/ISTHOKHCIIOe
arieTOHOOyTHIOBOE
+MOJIOYHOKHCJI0e

Bo/IBIIMHCTBO MO/JIOYHOKHMC/IBIX DAKTepUi )XKMBYT NMPH TeMIiepaType
+ot 7 -10 1o 40 - 42
oT 20 u BhIIIIe
ot 10 — 30 g0 50 - 60
oT5—7 1o 20— 30
Bo30yauTes i MOJIOUHOKHC/IOTO OPOKeHusI:
Gluconobacter
+Lactobacillus
Clostridium
Azotobacter

Bo30yuTe/ M aleTOHOOYTH/IOBOT0 OPOXKeHHs
+Clostridium acetobutylicum
Clostridium butyricum



Acetobacter peroxydans
Clostridium pectinovorum

Bo30yauTesieM, KAKOro 0po>kKeHHs SIB/ISIIOTCS APOXOKH:

YKCyCHOKUC/IOTO
+CrniMpToBOro
[TpornMoHOBOKHCIOTO
MacigHOKHUC/I0ro

BemecTBo, 00pa3ymoieecs B pe3y/ibTaTe CIUPTOBOro OpokeHusi npu pH=8:

Yrnekucbii ra3s
CepHas KUCI0Ta
+I'muepux
Bopa

Kakwue BenjecTBa noaBeprarwTcs Npoueccy aMMoHH(puKanuu:

besnku
AMMWHOKUC/IOTBI
Ankanouabl

+Bce nepeuncieHHbIe

BakTepuy, KaKoro pojja y4acTBYIT B mporecce a3po0Hoi aMmMoHUpUKaumn?

+Bacillus
Gluconobacter
Clostridium
Lactobacillus

OnTumanbHoe pH s nmpouecca HUTpupuKanuu?

+7,5
4,0-9,0
6,6
3,0-5,5

Cnoco0HOCTh BCTymaTh B AKTHBHBIA CHMOHO03 CO CTPOro omnpeje/ieHHbIM Hadopom
COPTOB Y BH/IOB 0000BBIX PAaCTeHHUH. ..

+CreluduuHOCTb
BupyneHTHOCTB
ObPeKTUBHOCTH
KoHKypeHTOCTICOOHOCTh

HEPEXO/:[ C/I0)KHBIX d30THUCTBIX MPOAYKTOB 10 COeJUHEHHUA dMMHJKA HA3bIBAIOT...

+AmMMoHUbUKaIS
bporkeHue
['HueHue
Hurtpudukarys

VIMMoOu/IM3anus a3oTa — 3T0...

+ITepexos MUHepaibHBIX (HOPM a30Ta B HeJJOCTYIHbIE /ISl PACTEHUM COeIUHEeHUSs
dukcalusi a30Ta MUKPOOPraHu3MaMu



He crioco6HOCTh pacTeHH (PUKCUPOBATh MOJIEKY ISIPHBIN a30T
Okuc/ieHHe aMMHaKa

B nporjecce AeHUTpU(PUKALMU POUCXOAUT. ..
OkxucieHue cojieli aMMOHUS
duKcalusi MoJIeKYyJ/ISIPHOTO a30Ta U3 aTMOchepbl
+BoccTaHoBeHe HUTPAaTOB
doToCcHHTe3

Bupy/sieHTHOCTB- 3TO...
Crioco6HOCTh BCTymNaTh B 3QQeKTUBHBI CUMOMO3 CO CTPOTO OIlpeZeneHHbIM
HabOpPOM COPTOB 1 BU/J0B O00O0OBBIX pacTeHHUI
+CriocobHOCTh K/TyOeHbKOBBIX OaKTepuii BXOUTh B KOHTaKT C KOPHEBOW CUCTeMOM
0000BBIX pacTeHHUI
CriocoGHOCTD CBSI3bIBaTh MOJIEKY/ISIPHBIN a30T aTMOC(epsI
Crioco6HOCTH MepeBOAUTh CBI3aHHBIHN a30T B AOCTYITHYIO (hopmy.

OnTumanbHoe cooTHomneHnue C:N:
5:1
100:2
15:1
+20-25:1

byiarojapA Ha/IMYUI0 Kakoro ¢epMeHTa MHUKPOOPraHU3Mbl CHOCOOHBI K TPOIECCY
asorpukcanum?

+HurtporeHasa

JIvrasa

N3omepasa

I'mgponasa

CuMOHOTHYECKYIO a30T(HKCALMIO OCYLeCTB/IAIOT 0aKTepuH poja:
Azospirillum
Azotobacter
+Rhizobium
Bacillus

OnTuMa/ibHbIe YC/I0BUSA BJIQXHOCTH /IS Nponecca HUTPU(uKanmu. ..
50% ot I1IIB
+70% ot I1I1B
60% or I1I1B
40% or I1T1B

Cnoco0HOCTDh YBe/IMUMBATh YPOXKad U cofiep)kaHue 0e/1Ka y 0000BOro pacTeHUsi-X03sUHA
3a cyer mepejayd (PUKCMPOBAHHOTO0 a30Ta W CHHTE3UMPOBAHHBLIX OHOIOrHYeCKH
aKTHUBHBIX BellleCTB...

AKTUBHOCTb

+32b(deKTUBHOCTD

[IpoAyKTUBHOCTB



PasgpaxxumocTs

Cnoco0HOCTh BHECEHHOTO0 B IOYBY OIpeJe/IeHHOT0 ITaMMa K/Jy0eHbKOBBIX O0aKTepuil
00pa30BbIBaTh K/J1y0eHbKH B MPUCYTCTBUH JIPYTHX IITAMMOB TOI'0 )Ké BH/A. ..
SbdeKTUBHOCTD
BupyneHTHOCTb
CrieliuUIHOCTh
+KOHKYpeHTOCTIOCOOHOCTh

OntumasnbHoe 3HaueHne pH cpeabl /1 pa3BUTHA K/IYy0eHbKOBBIX 0aKTepHii. ..
3,2-4,0
4,0-4,4
+6,5-7,5
7,6-8,0

Ilepeunciurte TUNBI e HUTPU(PUKALIUH...
+ACCUMUSLIMOHHASA
+InCCUMUTIALIMOHHAs
['eTepoTpodHasi
ABTOTpO(Had

IIponecc, mMpu KOTOPOM OPraHUYecKH# a30T (AMHHOKHC/IOTHI, 0e/IKH, MOUYeBasi KMC/IOTA
U Jp.) NIpeBpaliaeTcsa B aMMHaK...

HNenuTtpudukarys

Hutpudukanus

+AMMoHUbUKaLUS

A3zotdukcanus

Ilponecc, mpM KOTOPOM AaMMHAYHBIA M HHUTPATHBIA a30T BOCCTAaHAB/IMUBAETCA [0
MOJIeKY/ISIpHOH (pOpMBEL...

+leHuTpudukarys

Hutpudukanus

AmMMoHubUKalus

A3ordukcarys

Ilponecc, mMp¥ KOTOPOM MOJ/IEKY/ISIPHBIH a30T NepexojUT B AOCTYIIHYIO /J/Isi pacTeHuH
¢hopmy B BHjie aMHHOKHUC/IOT, 0€/IKOB, MOUE€BOH KHC/IOTHI H [Ip.

Henutpudukarys

Hutpudukarus

AMMOHUbUKaLms

+A3oTdukcarus

IIpouecc, Npu KOTOPOM aMMHaK OBICTPO OKHC/IAeTCs 0 a30TUCTOM, a 3aTeM /10 a30THOM
KHC/IOTBI. ..

Henutpudukaiys

+Hurtpudukauys

AMMOHMpUKaLMs

A3zotdukcarus



MosiouHOKHC/I0e Opo)KeHHue, MPH KOTOPOM W3 IJIIK03bl 00pa3yeTcsi TOJIBKO MOJIOYHAsA
KHC/I0Ta?

['eTepocdepmeHTaTUBHOE

+['omoepmeHTaTHBHOE

budugobpoxkenure

['mukonus

Mo/104yHOKHC/I0e OpOoKeHHe, KOTAa U3 IIIOK03bl KPOMe MOJIOYHONH KHC/JIOTHI MO/TyYaioT
3TAHOJI M JUOKCH/| YI/Iepoia Ha3bIBAeTCs:

['oMmogepmeHTaTHBHOE

budumobpokeHue

+I'eTepoepmeHTaTHBHOE

CnupToBoe

ITo TNy ABIXaHHWS YKCYCHOKHC/IbIE 0aKTepuH SIB/ISIIOTCS
A3p0o0bI
AHaspoObI
+Crporue a3po0bl
OO6/iMraTHBIEe aHA3POOBI

TUNUYHBIN MPeACTaBUTe/ b MaC/ITHO-KUC/IBIX DaKTepui
Bacillus megaterium
+Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

BakTepyu KaKoro po/ja oCymieCTB/ISIOT MPOMAOHOBOKHC/I0€ OpOo)KeHHe
Clostridium
Bifidobacterium
+Propionibacterium
Bacillus

OTpunare/ibHOe 3HAUEeHHe MPoIecca HUTPpU(UKALNHU:
ObecrieueHrie pacTeHUi JOCTYITHBIM a30TOM;
CHmKeHHe TOKCUYHOMN pPOJId aMMHaKa;
[Toaeps>kanue OanaHca a3ora B aTdochepe
+IToTepu a30Ta U3 MOYBHI B BH/Ie OKHCJIOB a30Ta

Kakoe cooTHomienue C:N B cojioMe 3epHOBBIX KY/IbTYP:
25:1
+100:1
125:1
50:1

Ha3oBuTe 0aKTepHH, OCYIIeCTB/IAIOIINE MePBYI0 a3y HUTPU(DHUKALIHHA:
+Nitrosovibrio
Nitrospira
Nitroccocus



Bacillus

Ammuak
CynbdaTbl
+Kazasepun

YT/eKuc/IbIi ras

I'pe ucnonb3yeTcsi NPONMOHOBOE OpoKeHHe
+B npou3BoaCTBe TBepAbIX ChIUYKHBIX ChIDOB

B Ttexuuke

B nipousBoacTBe crivpra

B nipou3Bo/iCcTBe ChIPOKOIMYEHBIX KOs10ac

Tabnwmia 3.1 — Kputepuu orjeHKH C)OPMUPOBAHHOCTH KOMITETEHIIUN

KoHeuHbI NPOAYKT NPU aHa3po0HOM pacnajie 6e1ka mpy aMMOHU(UKALINHU:

KO,Z[ 1 HAMMEeHOBadHHE

Kpurepuu orjeHrBaHust cOpMUPOBaHHOCTH KOMITeTEHLUIA

WHUKAaTOopa (4acTv KOMIeTeHLHH)
JIOCTU)KEHUS Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
KOMITeTeHLM (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHL[1H) OLIeHKe OLIeHKe OLIeHKe «OT/IMYHO»
«y[I0BJIETBOPUTEJILHO «XO0poLLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/IbHOI0
MaKCUMaJ/IbHOTO MaKCHUMabHOT O bamta
bama banna
OIIK1. CryneHt CryneHt CrypeHt
na-1i. [IeMOHCTpUpPYeT [IeMOHCTPUPYeT | A€MOHCTPUPYET
HNemMoHcTpUpyeT 3HAHUSI OCHOBHBIX 3HaHWsI OCHOBHBIX | 3HAHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHUYeCKuX U MaTeMaTHYeCKUX | MaTeMaTUYecKHUX,
MaTeMaTHU4eCcKuX, eCTeCTBeHHbIX HayK, |1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHAyUHbIX | HO UCTIBIThIBAET HayK, HO BIX U
1 3aTpy/IHEHUS B JloTyCKaeT obmenpodeccruoHan
obmienpodeccruoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B bHBIX JUCIUIUIVH,
JIbHBIX AUCLIUTLIIVH, 3aKOHOB [J1s] TIpUMeHeHUU HeOOXOANMBIX IS

He0OXOAUMBIX JJist peleHus [J@HHBIX 3aKOHOB | pellleHUs] TUIIOBbIX
pelleHus] TUIIOBBIX CTaHZAPTHBIX 3a/jau B | [/1s1 PelleHUst 3ajau B o6nactu
3a7au B 00/1acTH arpoOHOMUU CTaHZAAPTHBIX arpoOHOMUMU.
arpOHOMUM. 3a/au B

arpoOHOMUU
OIIK-1. Crygent ucnons3yer | CTyzeHT CryzeHt
N/-2. Ucnosib3yet 3HaHUS OCHOBHbIX WCTI0/Ib3YyeT WCIIO/Ib3yeT 3HaHue
3HaHUS1 OCHOBHBIX 3aKOHOB 3HAHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCcKux U 3aKOHOB MaTeMaTU4eCcKux,
MareMaTU4yeCKux 1 eCTeCTBeHHbIX HayK, | MaTeMaTU4YeCKUX | eCTeCTBeHHOHAyuYH
€CTeCTBEHHbIX HAYK | HO UCIIbITbIBAET Y eCTeCTBeHHbIX | bIX U
JJIS1 pelLeHust 3aTpy/JHeHus B HayK, HO obmernpodeccruoHan
CTaHZJAPTHBIX 3a/jau B | IPUMEHEHUU JJaHHbIX | OMyCKaeT BbHBIX JIUCLIUIIVH,

arpOHOMHUH.

3aKOHOB JIJisl

HETOUHOCTHU B

He0OXOJUMBIX JIJIsT




PEeLlIeHUH THUTTOBBIX
3a/1au B 00/1aCTH
arpOHOMMUH.

3aTpy/IHEHUS B
TIPUMeHeHUH JJaHHBIX
TeXHOJIOTUU B
peleHruH TUTIOBBIX
3a/1au B 00/1acTH
arpOHOMMUH.

pelieHus IIpUMEeHeHUU peleHus: TUIIOBBIX
CTaHZAPTHBIX 33/la4 B | laHHbIX 3aKOHOB | 33/la4 B 00/1acTH
arpoOHOMUU JJ1s1 peLeHust arpOHOMUU.
CTaHZAPTHBIX
3a/la4 B
arpoOHOMUU
OIIK-1. Crypent npumensier | CTyzeHT CryZeHT npumeHsieT
N-3. [Ipumensiet MH(pOPMaLMOHHO- IIpUMeHseT VMH(pOpPMaLMOHHO-
VMH(pOpMaLMOHHO- KOMMYHUKALIMOHHbIE | UH(OPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHUKAaILIMOHHbIE | TeXHOJIOTUU, HO KOMMYHHUKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B VICIIBITBIBAET ble TeXHOJIOTUH, | pellleHUU TUIIOBBIX

HO JIOTTyCKaeT
HETOUYHOCTHU B
TIpUMeHeHUH
JTAHHBIX
TeXHOJIOTUU B
peleHun
TUTIOBBIX 3a7lau B
obactu
arpOHOMUH.

3a/1au B 00/1aCTH
arpoOHOMMH.

OueHoUuHbIe MaTepHaJ/Ibl U CPeJCTBA AJis NPOBEePKHU C(hopMHPOBaHHOCTH KOMIETEHI[UM

Moaynasb 2. CeibCKOX03AHCTBeHHasi MUKPOOHO0,/10THSA.

KonrposbHas paborta

PoJib MMKPOOPraHMW3MOB B KDYTOBOPOTe 30/IbHBIX 3/1eMeHTOB. [TouBoobpa3oBaTenbHbIN
rpotecc

ok e

KpyroBoporT kese3a, XapakTepUCTHKa Keie300aKTepuil.

Bapuanr 1

CocTaB 30/1bHBIX 3/IEMEHTOB U UX 3HaueHHe B (PyHKL[MOHMPOBAaHUM >KHUBbIX OPraHK3MOB.
Kpyrosopot ¢ocdopa u xapakrepuctrka pochopHbIx OaKTepUil.
3aKOHOMEPHOCTH KpyroBopoTa cepbl. CepobaKTepuu.

Kakumu noka3sarteisiMy MOKHO BbIDA3UTb MI/IKPO6I/IOHOFI/I‘-IECKYIO dKTHUBHOCTDB I[TOYBBEI.

[Ipu3Hak

KpyrosopoT ¢ocdopa

JTaribl KpyroBopoTa

rponecce:
THUII ITNTAHUA
THIT AbIXdHUSA

MI/IKPOOpFaHI/IBMLI, Yu4aCTBYROIIME B

depMeHThI

YcnoBus,
rporjecca

He00X0IUMBbIe

I/ TAHHOTO

[laTh XapakTepuCTHKY MHUKPOOPTraHW3MOB,
yUacTBYIOLLMX B ITpoLecce




BapuaHrt 2

[Ipu3Hak

KpyroBopoT cepbl (BOCCTaHOB/IEHNE)

I/ICXO,E[HOE BeIeCTBO

KoHeuHblii TPOAYKT

MuKpoopraH13mel, yuacTBYIOLIUE B
ripoLecce:

THUTI TTUTaHUST

TUI JAbIXaHUSI

®epMeHThI

laTb XapakTepuCTUKYy MHUKDPOOPTraHW3MOB,
y4YacTBYIOLMX B MpoLiecce

Bapuanrt 3

IIpusHak

KpyroBopot cepsl (OKHC/IEHHUE)

NcxopHoe BemjecTBo

KoHeuHblii TPOAYKT

MuKpoopranv3msl, yu4acTBYIOLME B
rporjecce:

TUI TATaHUST

THI [|bIXaHUS

depMeHTHI

[aTb XapakTepUCTUKY MUKPOOPraHW3MOB,
y4acTBYIOLMX B MpoLiecce

BapuanT 4

IIpusHak

Kpyrosoport xese3sa

Jrarbl KpyroBopoTa

MuKpoopranv3msl, yu4acTBYIOLME B
rporjecce:

THUI TATaHUS

THI [IbIXaHUS

depMeHThI

3HaueHue MpoLiecca AJs ¢/xX

[aTb XapakTepUCTUKY MUKPOOPraHW3MOB,
y4acTBYIOLMX B MpoLiecce

KonrposbHas paborta

[TouBoOOpa3zoBaTe/LHBIN MTPOLECC

A

Crioco0bl yTipaB/ieHUs] MUKPOOWOIOTMUECKHUMHU TTPOLIeCCaMH.

KosinyecTBeHHOe 1 KaueCTBeHHOe pa3HO0Opa3ve TTOUYBEHHBIX MUKPOOPTaHHU3MOB.
x 3HaueHue B obecrieueHUM pacTeHH 30/IbHBIMU 7IeMeHTaMH.

OKOJIOTUUeCKWY TIPUHLUIT CYI|eCTBOBAHUS TOUBEHHBIX 5KOCHUCTEM.

Posib MMKPOOPraHM3MOB B Tiporiecce 00pa3oBaHUs U pa3pyllieHus TyMmyca B MOYBe.




KonTponbHast pabora

B3aumMooTHOlLLIeHe MUKPOOPTaHU3MOB U pacTeHUI
OnuduTtHas MUKpodsiopa pacTeHUN U ee pOJib B >KU3HeJesiTeTbHOCTH pacTeHUH,
MO/IFOTOBKE KOPMOB M XpaHEeHUs1 3epHa.
[TprMeHeHWe MeTO/JOB OMOKOHBEPCHM B CeTbCKOM XO3SICTBe.
MuKpobOuoioriueckre OCHOBBI TEXHOJIOTHH TTOJTyUYeHHUsT BBICOKOKAaueCTBEHHOT'O CHJIOCa.
Kakue MUKpOOpraHvM3mbl UCMOMb3YKOTCS [JjIsi  TPOMBILIJIEHHOTO  W3rOTOBJIEHUS
TriperiapaToB pa3/JIMYHOr0 Ha3HAYeHUs.
KakoBbI MeEXaHU3MBbI UX JEUCTBUS.
Kputepuu orjeHKH

CuryauuoHHble 3aauu (9 BapuaHTOB)

Kak usmeHumcsi uucieHHoCmb MUKpPOOP2AHU3MO8 8 nouge 0OHO20 NO/sl NPU 8HEeCEeHUU 8
nougy op2aHu4eckux yoobpeHuti?

B pe3yabmame akmueHol 06pabomku nouebl U 8HeCeHUs MUHepaabHblX YO00obpeHull
MoJcem  HACMynumb  CHUJMCEHUe 3anacoe 2ymycd. YkKadxcume  803MOJCHble
MUKpOOUOa02UUeCKUe NPUUUHbBI 31020 56/1EHUSI.

Onpedenumb 803MOMCHOCMU B03HUKHOBEHUS UMMOOUIU3AyuU a3oma npu eHeceHuu 8
nougy opeaHuueckux yoobpeHuti co c1edyroujuM omHoweHuem yeaepooa K azomy: 50/1;
8/1.

Kak caoxcumcs 6anauc 2ymyca 8 nougax, ecau OHU pacnonaaromcsi 8 KAuMamu4eckol
30He ¢ 2uopogpakmopom , pasubim 110.

Kakas smo kaumamuueckas 30Ha. Kakumu yc108usiMu OHA xapakmepu3syemcs?

Kakoebl 0bwjue 3anacbl 2ymyca 8 nougax 3moti 30Hbl

Umo Bbl Modiceme cKazamb 0 3dKOHOMEPHOCMSAX No4800bpazoeamenbHO20 nNpoyecca 8
30He, nokazameab 2udpogakmopa 8 komopoti 8 cpedHem cocmasnsiem 120 ed. Kakoli
¢akmop — menao uau e1az2a 8 OAHHOM C/yyde $18/5emcs AUMUMUPYIOWUM 8 npoyecce
Hakon/eHus 2ymyca

Umo Bbl Modiceme cka3amb O COCMOSIHUU U NA000POOUU Nous, ecau npu onpeoeneHuu
UUC/EHHOCMU MUKPOOP2aHU3MO8 UX obujee Koauuecmgo docmueaem 15-20 mapo. ka./2
nousbl. Coenalime npeono/nodcumesnbHoe onucaHue obecneyeHHOCMU 3Mux Nous
2ymycom, enazoll, Kucaopooom. Kakoe ypoeeHb pH.

O Kakux nouBeHHbIX yC/A08USX C8UOeme/nbCmeyem nokazame/nb UUCAeHHOCMU
MUKpPOOpP2aHU3MO08, 8blpocwiux Ha cpede MIIA, 8 2-3 maH. ki./2. ObwsicHUmMe, Kakas
Mukpogaopa pacmem Ha MITA. Kakyto ¢pyHKYUIO OHA 8bINO/HSIem 8 nouae

. [alime cpasHumenbHOEe ONUCAHUE NOUBEHHBIX YC/A08ULl 0151 08YX yUACMKO8, 8 OOHOM U3
KOmMopbIX YucaeHHocmb azomobakmepa cocmaensna 900 mbic. KA./2 nouebl, a HA
opyzom ece2o auwb 50 mbic./2. TlpoaHaauszupyilime ece (pakmopbl, KOmopble Mo2ym
0Kazamb 6AUsIHUe HA JHcu3HeOdesimeabHOCMb MUKpoopeaHudma. OO6wsicHume, Kakoe
no/noJcumenbHoOe 8/aUsiHUe OAdHHAS MUKPO(/I0pa Mod}cem OKa3bleamb HA JHCU3Hb
pacmexutl, npouspacmarowjux Ha OaHHoOl nouee.



9. Onuwume azpoHoMuuecKue meponpusimusi, Komopble 6y0ym npueooumsb K NOBbILEHUIO
UUC/EHHOCMU NO0/e3HOU NOouBeHHOU MUuKpogaopbl U Kakue mo2ym npugecmu K
ompuyame/nbHOMy @AUsiHUIO Ha 6uomy. Yem 3mo mModxcem 6bimb ONACHO 0451 CEAbCKO20
x0351ticmea u npupoobl 8 Ye/0M.

10.B Bawem pacnopsdceHuu umeemcsi ©OakmepuanbHoe yoobpeHue «Hupmacuh»,
ObwsicHume:

- Kakuve MUKpOOpraHu3mel COCTaBJISIFOT €r0 OCHOBY

- I/ KaKuX KyJIbTYp ero MOXXHO UCII0/Ib30BaTh.

Kakast gorosiHuTe/ibHasi tHGopMaiys Bam otpebyeTcs A1t TPUHATHS PellieHws.

- Kak yCTaHOBHTb U TIPOBEPUTH PEKOMEHIYEMYIO [103Y.

11.Bam Heobxo0umo 3akazamb U npuobpecmu bakmepuaibHoe y0obpeHue 011 obpabomku
ceMsiH K/aegepa /1y208020 0415 nocega 50 2ekmap 3moli KyAbmypbl.

Kakoe ymo6peHue Hafio NCKaTh

Kakyto nHpopmaryio ciaeiyer yToYHUThb

- CKoJIBKO TIperiapaTa notpebyeTcst it 3TOU e

- Korga 1 xak ripoBecty 06paboTKy?

12.Bam npednodxcuau npuobpecmu yeHHoe bakmepuaibHoe y0obpeHue «A30mobakmepuH»
¢ akmusHocmbto (bakmepuanbHbim mumpom) 10 mapd. ka. Ha 1 2 npenapama.

- Tlog Kakue Ky/IbTYpBI 1e1ec000pa3HO ero UCTo/b30BaTh

- Kakoe peficTBre oHO OyZieT OKa3bIBaTh Ha paCTEHHUS.

- CKombKo TIpernapara notpebyercs A1 TpUMeHeHHUs Ha 1ra TuIoIaziy.

- Kakve ycioBus MOTyT TOBMHMSTH Ha 3GGEKTUBHOCTb TPUMEHEHHST  3TOTO
OakTeprasbHOTO YI00peHUs

13.Bbl cobupaemechb ucnoab3oeamb OakmepuaibHoe yoobpeHue «PocgopobakmepuH».
Umo Bbl 3Haeme 06 3mom npenapame

- 114 KaKoM 1je/iv ero UCTIONb3YIOT.

- Kakve MUKPOOpPraHU3Mbl COCTABJISIIOT €T0 /IeHCTBYIOIIee Hauasao

- Kakoe feficTBre 0OHO OyZieT OKa3bIBaTh Ha PaCTeHMS.

- B Kakux yC/lI0BUsIX IPUMEHeHe ero 0y1eT pe3ybTaTUBHBIM.

- Tlouemy arpoHOMBI YacTO TIPeATNOYMTAIOT BHECTU MHUHepajbHOEe yJo0peHHe BMEeCTO
HakTepuaTbHbIX

14.B  Hacmosiwee 8peMsi  MUKpOOUOAO2UUECKAss  NPOMbIWL/IEHHOCMb  8binyckaem
b6akmepuanbHoe yoobpeHue «A3ocnupyaiuH»

- Kakue MMKpOOpraHHW3Mbl COCTABJISIOT €T0 OCHOBY.

- KakuMm X¥My4yeckuMm 371eMeHTOM OHO OyzieT obecrieunBaTh pacTeHUs

- Tlog Kakue KyJIbTYpBI €T0 1iesiecoobpa3Ho HUCT0/b30BaTh.

- EcTb 1 cTporas creruduuHOCTb 3TOT0 Mpernapara U ¢/X pacTeHUH

- B Kakux yC/lI0BUSIX — IOJIEBBIX WM TETUTMYHBIX OH OyzieT 6osiee 3¢ eKTHBEH U TToUeMy.

KosnokBuym
KonlmokBuyM COCTOUT M3 ABYX 3TArioB: Ha 1 3Tare CTyZeHT BbITaCKHMBaeT Ouer. B
Ouner BXoAsT 2 Borpoca, obijee KoauuecTBo OueroB 15, kommuectBo BoripocoB 30,



repeueHb BOTPOCOB TIpMBeJeH B JiabopaTOpHOM MpakTHKyme 10 MwuKpobuonorum
(Muxkpoouosiorusi: 1a60paToOpHbBIN MPAKTUKYM [I/Is1 ayAUTOPHOM M CaMOCTOSITe/TbHOW PabOoThI
CTYZIeHTOB, OOYyYaroIMXCs TI0 Harpap/ieHuto 1oArotoBku 35.03.04 «ArpoHOMUSI» OUYHOU U
3a0uHol opm 06yuenus /coct. MI.A. MatapyeBa, HO.B. CmupHOBa. — 3-e U3f., CTEPEOTHII..
— Kapagaero : Koctpomckasi 'CXA, 2015. — 70 c.).
Ha 2 stane cryzeHTy npesjiaraeTcsi BbINOJHUTh TecT-KapTy. KonnuectBo BapraHTOB 1.
Bonpocbl 05 konnokeuyma (30 eonpocos):
1. Mukpob6uonornyeckre TpOLIECChl TIPU CYIIKe CeHa, CUIOCOBAaHUU W CeHa)KMPOBAaHUU
KopMma.
2. Ponb MUKPOOPraHW3MOB B TIOYBOOOpa30oBaTe/IbHOM TpoLjecce. DKOJ0TrHUeCKre TPYIIIbI
TTOYBEHHBIX MUKpOOpraHu3MoB. OOpa3oBaHre U pa3pyllleHre ryMmyca B TIOuBe.
Tumnbl B3aMMOOTHOLLIEHW MUKPOOPTaHU3MOB M paCcTeHUH.
buonoruyeckasi akTHBHOCTb TIOUBHI.
Mukopu3a 1 ee 3HaueHue.
3aBHCHMMOCTb TTOYBOOOPA30BaTe/IbLHOTO TpOoLiecca OT MPUPOAHBIX (HaKTOPOB.
KpyroBopoT ¢ocdopa u xapakrepuctrka HpochopHbIX OaKTepUH.

NNk W

PoJib MUKPOOPTaHHU3MOB B TIOUBOOOpA30BaTe/IbHOM TTIpoljecce. KOIOTUUeCKHe TPYTIIbl

TOYBEHHBIX MUKpOOprann3MoB. OOpa3oBaHre U pa3pyllleHre rymyca B TIouBe.

9. 3aKOHOMEPHOCTH KPyroBOpOTa cepbl. Pa3HOBUAHOCTH CePHBIX OaKTepuii.

10.Pasmep rtugpodakTopa B uUepHO3eMHOU 30He coctaBiaseT 90-100. OObscHUTe
MeXaHU3Mbl HaKOIJIEHUSI TYMycCa B 3TOM K/IMMaTUUeCKOW 30He.

11.KpyroBopor  ¢ochopa U  poab  MHUKPOOPraHM3MOB B  3TOM  [poliecce.
docdarpacTBOpAIOIIYIE MUKPOOPTaHU3MBI.

12. Mukpobuoornueckre TpoIjecchl TIPU CYyIIKe CeHa, CHJIOCOBAaHWH W CeHa)KUPOBaHUH
KOpMma.

13. Posib MUKpPOOPraHU3MOB B TpoLjecce 06pa3oBaHUs U pa3pyllieHus Tymyca.

14.Kak orpefiemTh UYWUCIEHHOCTb SMUGUTHBIX MHKPOOPTaHU3MOB 3€pHAa WM CTeOss
pacTeHun?

15.0OnuimTe  3aKOHOMEPHOCTH (D OPMHMpPOBaHHWS T'YMYCHBIX 3alacoB [IOYBBI IS
K/IMMaTHU4eCcKou 30HbI ¢ rugpodakTopom — 70.

16.Kene3o6akTepuu 1 UX poJib B KDyrOBOPOTe yKejie3a B TIPUPO/Ie.

17.KpyroBopoT cephbl ¥ XapaKTepHUCTUKa OCHOBHBIX BU/JOB CepOOaKTepuii.

18.CoBpemeHHbIe  C.-X. TmpemnapaThl a3oTobakTepuH #  ¢dochobakTepuH IIMPOKO
MIPUMEHSIFOTCSI B TETVIMYHOM XO03sIMCTBe U /latoT npubaBky ypoxkas o 30%. B nosieBbix
YCJIOBUSIX OHM OKa3bIBalOTCS Maio3(P(PeKTHBHbI U TMpPaKTUUeCKU He TPUMEHSIFOTCS.
[Touemy?

19. Mukpobuonornueckue TiperapaTsl L7151 6opBOBI C BpeJUTESIMU
CeMbCKOXO03MCTBEHHBIX PACTeHUN.

20.OnuIuTe METOAWKY OIpejie/IeHUs] UHC/IeHHOCTU W OMOMacchl MUKPOOPTaHU3MOB B
royse.

21.KopHeBas u npukopHeBast MUKpodiopa. Ee BusiHie Ha )KU3Hb PacTeHUH.

22.BnusHre 06pabOTKU TTOUBLI Ha IeITeTbHOCTh TTOYBEHHBIM MUKPOOPTaHHU3MOB.



23.Kak CK/a/ibIBaeTCsl eCTeCTBEHHBIM IMporiecC oOpa30BaHHUS TyMyca B KIMMaTHUeCKOM
30He ¢ ruapodakTopoM = 120.

24.BnusiHie OpraHWYecKUx y[oOpeHMII Ha TOYBEHHOe MUKpOHAace/eHWe. Croco0bl
MOAIrOTOBKYU HaBO3a.

25.A30T0b6akTepuH U dochobakTepuH. XapakTepuCTHKa TMperapaToB W YCJIOBHUS
TpYMEeHeHUs.

26.B pe3ynbTaTe aKTHBHOW 00OpabOTKW TOUBBI M BHECEHHSI MUHEpabHBIX yA00peHui
MOXeT  HaCTYIIUTb  CHIWKeHWe  3alacoB IyMyca. YKauTe  BO3MOJKHBIE
MHUKPOOHO/IOTUeCKHe TIPUUNHBI 3TOTO SIBIEHUS.

27.3nuduTtHas Mukpodiopa. Ee posib Ipy XpaHeHUU U NTPOPaCcTaHUU CEMSIH.

28.Kak C/I0)KUATCST TIpOTiecC ToUBO0Opa30BaHUsl Ha paBHUHHOM yuyacTKe B KJIMMaTH4eCKOH
30He ¢ ruapodakTopoM = 130.

29.Kak “3MeHUTCs YUC/IeHHOCTb MUKPOOPraHM3MOB B [10UBe OJHOTO I10J1s1 IIPU BHECEHUU B
TOUBY OpPraHUYeCKUX yZ00peHuH.

30.3Kos0rnyeckye Tpynnbl TMOUBEHHbIX MHUKPOOPraHM3MOB, MHKPO(/Opa pa3IdyHbIX
THUIIOB TOYB.

Tecm-kapma (1 eapuarm)

1. Cepooxkucnstomue 6aktepuu p. Tiobacillus mo Tumny nuranus SBASIOTCS:

2.

1. rereporpodamu

2. dotomuToTpodamu

3. xemoopraHoTpodamu

4. xemonutoTpodamu

[lpy BHeceHWH OpraHUYeCKWX yAoOpeHWH B TOYBY UYKMCAEHHOCTb ITOYBEHHBIX

MHKPOOPTaHU3MOB:

1. moHWXaTbCs

2. TIOBBIIIAETCS

3. 0CTaeTcss HeM3MeHHOMN

4. MUKPOOpTraHW3MbI MIOTUOAI0T

3. [1pu cuiocoBaHUM KOPMOB KOHCEPBALUSI IPOMCXOUT 3a CUeT AesiTe/IbHOCTU:

1. yKCyCHOKMC/IBIX OakTepuii

2. aMMOHH(ULMPYIOIINX OaKTepHii
3. MOJIOUHOKHCJIBIX OaKTepHii

4. HATpUPULMPYIOLUX OaKTepuii

4. Y cTaHOBUTe TIPaBWIbHYIO T0C/IeJ0BATeIbHOCTE: TIOKa3aTe/n ruipodakTopa ¢ ceBepa Ha 1T

1. 100
2. 110
3. 60
4. 130
5. 90

5. YcraHoBUTe COOTBETCTBUE: JKOJIOTMUeCKye IPYIIbl MUKPOOPraHUu3MOB

1. aBTOXTOHHas 1. HUTpU(UKATOPHI



2. 3UMOreHHas 2. aMMOHU(UKAaTOPhI

3. onuroTpodHas 3. aKTUHOMMULIEThI

4. aBTOoTpOdHas 4. Bofiopo/iHbIe OakTepuun

6. B  mouBooOpa3oBaTenbHOM  TpoLjecce CBe)Kee  OpraHuuyeckoe  BeleCTBO
TpaHC(OPMUPYIOTCS:

1. 3MMOreHHBIMM MHUKPOOPraHu3MaMu
2. MUTOTPO(HBIMU MUKPOOPraHHW3MaMu
3. 0/JUroTpo(pHBIMU MUKPOOPraHW3MaMU
4. aBTOXTOHHBIMM MHUKPOOPTraHU3MaMu
7. A30TOOaKTepUH — 3TO Tpernapar AeiCTBYIOIIMM HayalioM, KOTOPOTO SIBJISTFOTCSI:
1. HUTpaTHBIM a30T
2. >KvBasi KyJIbTypa K/IeToK a30TobakTepa
3. aMMOHMMHBIN a30T
4. a3oTcojepiKalliye siZIOBUThIe BelllecTBa
8. BakTepus — fieiicTByIOIIlee Hayaso B bakTepranbHOM TiperapaTe « Hutparvt»
1. a3zorobakTep
2. KnyOeHbKOBBIe OaKTepuu
3. KJIOCTpUAUYM
4. GalWIIIOC MeraTepuym
9. YcraHoBure COOTBETCTBUE

IIpemnapatel Ux pelictBre

1. A3oTtobakTepuH 1. IToBeIIaeT mpUxo/, a30Ta B [IOYBY
2. AHTUOMOTHKH 2. YcunvBaeT CMMOHMOTHYECKYIO a30T(UKCAI[HIO
3. Hutparun 3. YHUAUTOXKaeT [aToreHHble MUKPOOPraHU3Mbl

10. KosnuecTBO pacTBOPUMBIX AOCTYMHBIX pacTeHUsM (ochaTOB B MOYBE MOBBILLIAETCS 3a
CYeT JleATe/IbHOCTU MUKPOOPraHU3MOB:
1. Bacterium album
2. Lactobacillus bulgaricum
3. Bacillus megatherium
4. Sacharomices cerevisiaea
11. Hapy1ieHue ceBOOOOpPOTOB BBI3bIBAIOT U3MEHEHUS TIOUBBI, KOTOPbIe Ha3bIBAIOTCS:
1. 3arpsi3HeHHeM MOYBbI
2. yTOMJ/IeHVeM I10YBbI
3. obegHeHNeM ITOUBbI
4. 60/1€3HBIO TTOUBHI
12. HuTparuH — npenapar, ripeiHa3HaueHHbIMN [/
1. mpoTpaBiuBaHus CeMSH
2. yCueHUs acCOL[MaTMBHOM a30T(UKCcalun
3. ycuneHUss CMMOMOTHUECKOH a30TduKcalyy y 6060BbIX pacTeHui
4. yBenuYeHUs1 HUTPAaTHBIX NOHOB B KJIETKe.
13. ®ochobakTepuH — 3TO TIperapar AeMCTBYIOIUM Haya/loM, KOTOPOTO SIBJISTFOTCS:
1. comu pocdhopHOM KMCTOThI



2. >KuBasi KyJIbTypa KJIeTOK Oal[u/TioC MeraTepuym
3. docdat KanbLys
4. docdopcoeprkaliye silOBUThIe BellleCTBa

TecTupoBaHue

Buosioruuecknii MKJI cepbl UMeeT HaNpaB/IeHUA:
OKHC/TUTeTbHOe
BOCCTaHOBHUTEJIbHOE
+00a OTBeTa BepHbI
HET BEpHOTO OTBETa;

B KakoM COCTOSIHMHM HaXOJMTCH cepa B MPHPOJE. ..
+S04
SO
SO;
SH

B kakoi ¢hopmMe HaXOAUTCA cepa B KUBBIX OpraHu3Max...
+BoccTaHOB/IeHHOM
OxucieHHON
BoccTaHoB/IeHHOM ¥ OKHC/IEHHOMN
3aKUCHOH

K HUTYATBHIM Ke/1e300aKTepUsiM OTHOCUTCS POJ...
+Leptothrix
Pseudomonas
Bacillus
Clostridium

Ilepeunc/iuTe 3/1eMeHTbI, OTHOCAIMECH K IrpyIe 30/1bHbIX:
+®ocdop
+Kanmit
+Cepa
Asor
Kpemuui
AnromuHuN

CooTHoI1IeHue IUKJ/Id yIJ/Iepoaad U q)OC(l)Opﬂ coCTaB/ifdAeT

C: P=50:1
+C: P=100:1
C: P=10:1
C: P=25:1

B cocTaB Kakux OpraHu4ecKux coefuHeHu Bxoaut dochop
AMVHOKMC/IOTBI
+HyxkenHoBbIe KUC/IOThI
Caxapa



JKupsbl

Kakue rpynmnbl 0praHu3MoB MOT'YT OCYIIeCTB/IATH BhllesiaunBaHue ¢ocdopa
+I'pubbI, aKTHHOMMUIIETHI, OALU/ITBI, MUKCOOAKTEPUH
[Tpocretime, rpubbl, aAKTHHOMMUILIETHI, OAI[HIBI
JKuBOTHBIE, TIpOCTeMIITe, FPUObI, aKTHHOMUL[EThI
['puOBI, mpoCTeHIe, aKTHHOMUIEThI, OAKTePUH

BoicBoboxaeHue ochopa u3 opraHnuecKux coeJUHEHUH H/IeT 10 TAKOMY Ke MPHHLIHITY,
Kak nporecc...

Hurpudukarym

+AmMMoHMbUKaIUH

HNenutpudukanm

A3zotdukcaruu

OcHOBHOM BH/], yU4aCTBYIOILIUH B Kpyrosopore docdopa...
+Bacillus megaterium
Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

Ha3oBuTe THIN NMTaHUA MYPNYPHBIX W/IH 3e/IeHbIX CePOOKHUC/TISIOIUX OaKTepuil
+®0oTOTPO(DEI
XeMOTpodmI
XeM0oopraHoTpodkI
OpraHoTpodsl
CepooKuC/IsaI0IHe 0aKTepuH, BbIJIe/IEHHbIE U3 MOPCKOT0 Wia
+ Thiobacillus
Bacillus
Pseudomonas
+Penicillium

Cpeaa o0MTaHUA THOHOBBIX OAKTEPHH. ..
+ IlouBa
Bogoem
JKUBOTHBIE
Pacrenus

Cpepa 00MTaHUA HUITYATHIX CEPOOKHC/IAIOIINX OaKTepHui. ..
ITouBa
+Bopoem
JKuBOTHBIE
Pacrenus

Hau6os1ee u3ydeHHBIH PO/ CEPOBOCCTAHAB/IHBAKIIUX MHKPOOPTaHU3MOB. ..
+Desulfovibrio
Thiobacillus
Bacillus



Pseudomonas

IlepeunciuTe rpynimbl xeae300aKTepui. . .
®0TOMUTOABTOTPOGEI
+XeMoopraHoretepoTpodsl
+XeM0/IMTOaBTOTPO(bI
XeMOTUTOTeTepOTPOdbI

K xemoopraHoTpodHoii rpyrie >ke/1e300KUC/IAIIUX 0aKTepHii, 0THOCATCA. ..
+Hutuatbie
+O/IHOK/IeTOUHbIe (POPMBbI
+Mukoruiasmbl
AKTUHOMMULIETHI
['puOBI
ApxebakTepun

MukKoniasMbl, y4acTBYIOLIHE B MpeBPaLleHUH Kejie3a, Mpe/CcTaB/IeHbl PO/JaMH. ..
+ Gallionella, Siderococcus, Metallogenium
Arthrobacter siderocapsulatus, Seliberia stellata
Leptothrix, Toxothris, Spirothrix
Thiobacillus, Bacillus, Pseudomonas

B xaxoi popme Haxoautca ¢ocdop B )KMBBIX CHCTeMaX...
+ POy
HPO4
H>POq4
P20s

B kakoii (popme docdop norsiomaercs U3 BHelIHeH CpeAbl. ..
POg4
+HPO4
+H>POq4
P20s

Kakue 3Tanbl Kpyropopota ¢ocgopa oCyecTB/IATCA MUKPOOPraHu3MaMH. ..
+Bpllje1auMBaHKe U3 TOPHBIX MOPO/,
Bk/toueHre B GioMacCy pacTeHUM 1 MUKPOOPTaHU3MOB
Murpaiusi B Tena )KUBOTHBIX
+Pa3fiokeHre OpraHUYeCcKrUx OCTaTKOB PACTEHUM U KUBOTHBIX /10 (OCPOPHBIX
HIOHOB
[ToTrpebsieHre pacTeHUSIMHM WM YaCTUUHBIN TTepexo/] B HepaCTBOPUMbINA KOMITJIEKC
MaTepUHCKOU MOPO/Ibl

B cocTtaB Kakux opraHuyecKux coeiHHeHHH BXOAUT cepa...
+ AMUHOKUCIOTHI
HykienHOBBIe KUCIOTBI
Caxapa
JKupsl



Kak Ha3bpIBaeTci KOCBeHHBI MeTO/, OINpeje/ieHus1 YHC/JIEHHOCTH IO0YBEeHHbBIX
MHUKPOOPraHU3MOB?
+IToceB MOUBEHHOM CYCIIeH3UU Ha pa3/IMUHbIE TBEP/Ible MUTaTeIbHbIe CPe/ibl
[IpAMOro MUKpPOCKOIIMPOBAHUS [T0YBBI
Kanunnsipubii
Mertog [. [I>keHKUHCOHA

Kak Ha3bIBaeTcs MeTo/ omnpeje/ieHUsl YUC/JIeHHOCTH NMOYBEHHBIX MUKPOOPraHU3MOB I10
Bunorpaackomy?
[ToceB NOYBEHHOM CyCIeH3UU Ha pa3/IMUHbIE TBEp/ble MUTaTeIbHbIe CPe/bl
+1IpssMOro MUKpPOCKOIIMPOBAHUSA TTIOYBbI
Kanunnsipubiv
Mertog [. [I>keHKUHCOHA

IToka3aTe/ib UMC/IEHHOCTH a30T(UKCATOPOB /1A /IePHOBO-TIOA30/IMCTHIX MOYB:
2,5-3,0 MJIH. KJ1./T
+300-500 ThBIC. K/1./T
50-100 TrIC. KN1./T
0-50 TBIC. KN1./T

IToka3aTe/ib UMC/IEHHOCTH aMMOHU()MKATOPOB /I/Isl /IePHOBO-TI0/{30/IMCTHIX MOYB:
+2,5-3,0 MJIH. K1./T
300-500 ThIC. K/1./T
50-100 TrIC. KN./T
0-50 TBIC. KN1./T

IToka3aTe/ib UMC/IEHHOCTH MUKPOMHUIIETOB /I/isl AePHOBO-MO/30/IUCThIX MOYB:
2,5-3,0 MJIH. KJ1./T
300-500 TBIC. K/1./T
+50-100 ThBIC. KN./T
0-50 ThIC. KN1./T

Oprannueckoe BellieCTBO MOYBBI, COCTOsALEe U3 T'YMUHOBBIX M ()y/TbBOKHC/IOT
HaBO3
+rymyc
TOp
COJIOMa

MukpoopraHu3mMbl, oOUTawIHe B CcpeJe ¢ HHU3KHM CO/lep)KaHHEeM IHTaTeIbHbIX
BellecTB?

3UMOT eHHbIe

aBTOXTOHHbIE

aBTOTPO(HBIE

+0MMroTpodHbBIE

3uMoOreHHble MUKPOOPTraHU3MBI - 3TO...
+MUKpOOpraHu3Mbl, HeroCpPeCTBEHHO KOHTAKTUPYIOILUE CO CBEKUM
OpraHUuYeCKUM BellleCTBOM



MuKpoopraHu3Msl, UCTOJIb3YOLMe T'YMYCHbIe BellleCTBa

MuKpoopraH13mel, He HY>KJaroL1ecsi B OpraHuueCcKoM BellecTBe
MuUKpoOopraH13Mbl, 0OUTarol1e B 30He C HU3KOW KOHIL|eHTpalel MuTaTeTbHbIX
BellleCTB

Kakue cymectByroT hopmbI rymyca?
+CTtabunbHbBIN
OTKpBITBIN
+J1aOMIBbHBIN
CBsi3aHHBIU

KakuM rj1aBHbpIM KaueCcTBOM 00/1a/iaeT rmouBa?
[pixanuve
[Tutanue
+CamMOoBOCIIPOU3BO/CTBO
Pa3mHoOXeHHe

KosmmuecTBo 0aKkTepuii B IoYBe OT 001eid YMCIeHHOCTH COCTaB/IsAeT:
20-30%
40-50%
50-60%
+70-80%;

Ko/inuecTBO aKTHHOMHIIETOB OT 00I1[el YMC/IEeHHOCTH COCTaBJ/IfAET:
+20-30%
40-50%
50-60%
70-80%;

Ko/inuecTBo rpu6oB oT 0011ei YHCIeHHOCTH COCTaBJIseT:
20-30%
40-50%
+2-3%
70-80%;

C ceBepa Ha HOT YMC/IEHHOCTH CIIOPOBBIX ()OPM M aKTHHOMUIIETOB. ..
YMeHbI1aeTcs
YBenuuuBaeTcs
OcTtaeTcst HeU3MEHHbBIM

C ceBepa Ha 0T YMCJIEHHOCTHh TPUOOB U 0eCIOpPOBBIX MA/I0OYEK...
+YMeHblIaeTcs
YBenuuuBaeTcs
OcraeTcst HEM3MEHHbIM

KomMMeHca/iM3M CTPOMTHCSA 10 NPUHIIKITY. ..
+OpHa rpymnra obecrieurBaeT CyllleCTBOBaHUe C/e/lyrolei
OfiHO rpyTITa CyIIecTBYeT 3a CUeT APYTou



Kaxx/as rpymra cyiiecTByeT cama 1o cebe
OjiHa Tpyrina MellaeT CyIeCTBOBaHUIO IPyTroi

I'/1aBHBIN Cy0CTpaT, M3 KOTOPOro 00pa3yercs rymyc...
Lennrosiosa
+JIUrHuH
MypeuH
Caxaposa

Ha cko0/1bK0 3K0/10ruuecKyx rpymni no NpuHOMIY KOMMeHca/lu3Ma MNojpa3fe/siloTcs Bce
MHKPOOPraHU3MbI B MouBe?

2

3

+4

5

Ha cko0/1bK0 3K0/10ruuecKux rpyni no NpuHUMIy KOMMeHca/u3Ma MNojpa3fe/siloTcs Bce
MHKPOOPraHU3MbI B IouBe?

2

3

+4

5

Kak Ha3bIBaeTcs MoKa3are/ib, XapaKTepHU3yIILIUid KOMIJIEKCHOe BO3/leiiCTBHe K/IUMaTa
Ha (popMupoBaHHUe rymyca...

+I'uapodakTop

KucnotHocTh

bydepHocTb

['omeocras

Mukpoopranu3mel, CIocoOHbIe CUHTEe3MPOBaTh opraHuueckoe BellecTBO
CaMOCTOATE/ILHO:

ABTOXTOHHbIE

OnuroTtpogHsie

+aBTOTpPO(HbIE

3UMOIr'eHHbIe;

ABTOp Hano/Iee pacnpoCcTpaHeHHO# Teopueil 00pa3oBaHUA rymyca:
NBanoga O.E.
ITonoBa C.T.
Muyctus E.H.
+KoHoHoBa M.H.

3HaueHue rupodaKTopa /s Halleil 30HbI:
80
90
100
+110



Ilepeunc/uTe NoKa3areay, 0 KOTOPbIM OLleHMBAETCA IJIO0PO/He MOYBbI...
+3anac rymyca
+MexaHHUUYeCKHI COCTaB
+BiaroeMKoCTb
+Peakuus cpefbl
TenonpoBOJHOCTH
TOKCUYHOCTH
BoponponuiiaemMocTb

IlpukopHeBass 30HAa, B KOTOPOl cocpejoTauMBaeTcs 00/IbIIOE  KOJIMUECTBO
MHKPOOPraHHU3MOB - 3TO...

+Puszocdepa

Pusomiana

ATtmocdepa

JIutocdepa

Mukpod.iopa, moce/s0UIAsACA HeNOCPeACTBEHHO HA MOBEPXHOCTH TKAHH KOPHS. ..
Pusocdepa
+Pu3soruiana
ATtmocdepa
JIutocdepa

C/10)KHBIH KOMIL/IEKC, 00pa3yeMblii KOPHAMM pPacTeHH U TpUO0M, Ha3bIBAeTCH. ...
+Mukopu3sa
Cumbuo3
Onuduo3
Accoumanuys

Tun MEUKOPH3bI, KOT/Ja MHULIe/IHi rprda pacrpoCcTPaHsIeTCsl He TO/IBKO MeX/y K/IeTKaMH
KOPOBOi1 MapeHXUMBbI, HO U BHe/[psieTCsl B HUX?

+3HA0TpOHBIN

ABTOTpOGHBIN

OKTOTpOHbIN

[MepuTtpodHbIi

Ha3oBuTe 0CHOBHOI KOHCePBHPYHWOINHMK ()aKTOP NPH CH/IOCOBAHMHU. ..
+KoHIIeHTpalys MOJIOUHOM KUC/IOTI
KoHIleHTpalyst yKCYCHOM KMC/IOTBI
OrpaHuueHHe BJIa)KHOCTU B KOHCEPBUPYEMOM KOpMe
Hanuune criopoobpa3sytoimx 6akTepuii

Ha3oBuTe 0CHOBHBbIE KOHCEPBUPYHOII[He (PAKTOPHI IPH CEHA)KUPOBAHHUHU. ..
+KoHILIeHTpaLysi MOJIOUHOUM KUC/IOTHI
KoH1jeHTpaLys yKCYCHOM KUCTOTHI
+OrpaHrueHue BIa)KHOCTU B KOHCEPBUPYEMOM KOpMe
Hanuune criopoobpa3sytoimx 6akTepuii

Kakue nporjeccbl XapakTepHbI AJ/is epBoi ¢a3bl CUIOCOBAHUS. ..



+MaccoBoe pa3BUTHE MUKPOOPraHMW3MOB, KOTOpPbIe MPUCYTCTBOBAIM Ha HaJ3eMHbBIX
YyacTsIX paCTeHUM U COCTABJISIIU SMUPUTHYI0 MUKPOIOPY

AKTHBU3aLMs MOJIOUHOKHMC/IOTO OpO’KeHUsl, HaKOIUIeHHe MOJIOYHOM KHCJIOTHI,
cHwkeHuve pH o 4,2.

CHKeHYe YMCIeHHOCTU BCeX BUJIOB OaKTepuid, B TOM UHC/Ie U MOJIOUHOKHCITBIX
HakoriieHre Mac/ISTHO-KUCBIX U PYTUX THUIOCTHBIX BU/IOB OaKTepuit

Kakue nporjeccbl XapakTepHbI AJisi BTOPoii ¢a3bl CH/I0COBaHMS. ..
MaccoBoe pa3BuTHe MUKPOOPraHM3MOB, KOTOpbIe TIPUCYTCTBOBAIM Ha HaJ|3€MHBIX
YyacTsIX paCTeHUM U COCTABJISIIU SMUPUTHYIO MUKPOQIOPY
+AKTUBU3alMS MOJIOUYHOKHCIOTO OpOXKeHHWsl, HaKOIJIeHWe MOJIOUHOM KHC/IOTHI,
cHwKeHue pH 10 4,2.
CHIKeHHe YMC/IeHHOCTU BCeX BUZIOB OakTepuii, B TOM UMC/ie YU MOJIOUHOKUCITBIX
HaxkorieHre MaCIsTHO-KUC/IBIX U IPYTUX THAJIOCTHBIX BUIOB OaKTepHii

Kakue nporjeccbl XapakTepHbI /i TpeTbed ¢a3bl CH/I0COBAHMA. ..
MaccoBoe pa3BUTHE MHKPOOPIaHMW3MOB, KOTOPble MPHUCYTCTBOBA/JM Ha Ha/j3eMHBIX
YyacTsX pacTeHUM U COCTABJISIIN SMUGUTHYI0 MUKPOGIOpY
AKTUBU3aLMS MOJIOUHOKHCJIOTO OpO’KeHWSsl, HAKOIUIEHHe MOJIOUHOM KHCJIOTHI,
cHwkeHve pH 1o 4,2.
+CHKeHre YUC/IeHHOCTH BCeX BU/IOB OAKTepHii, B TOM UKCJIe K MOJIOUHOKHUCITBIX
HaxkorieHre MaCIsTHO-KUC/TBIX U IPDYTUX THAJIOCTHBIX BUIOB OaKTepHii

C/ierka noJBsi/IeHHbIH KOPM, 3a/10)KeHHbIH Ha KOHCePBHPOBAHME. ..
Cuioc
+CeHax
Ceno
dDypax
JoMuHHMpYy0Iasa MUKpPodiopa B KOHCePBHPYeMOM KOpPME...
Mac/isiHO-KHCJ/Tble OaKTepuHr
+Mo/10UHO-KHCTble GaKTepuH
YKCyCHOKHUC/IbIe OaKTepun
[TpornoHOBO-KUC/IbIe OaKTepuH

Cuiioc - 9370...
+3e/eHbl KOPM, KOHCEPBUPOBAHHbBIM, XPaHSIIUICSI BO BJIa&XKHOM COCTOSIHUH B sIMaXx,
TpaHILIessx
HenaBHO CKoOllIeHHBIM KOPM
[To/THOCTBIO BBICYIIIEHHBIN KOPM
[MogBsineHHbIN 1 yOpaHHBIN B TPaHILIEM KOPM

Tun B3aMMOOTHOILIEHUH, KOTr/Ja 0JUH BH/I MUKPOOpPraHu3Ma 3a/iep>KuBaeT Wiu
no/iaBJ/isieT pa3BUTHe JPyroro...

+AHTaroHusm

bopnrba

Cumbuos

[Tapa3sutusm



Kak Ha3bIBaeTcs TUN B3aUMOOTHOILIEHUM NMPU KOTOPOM BH/IbI COPEBHYIOTCA 3a MUTAHHE
Ha OIHUX M TeX Ke cyDdcTparax...

XHUIHAYECTBO

KomeHcanusm

+KoHKypeHI1s

CumMb6m03

Kak Ha3bpIBaeTcs TN OTHOLLIEHNU BPeMeHHO!M B3aUMOIIOMOLIH. ..
+Accoumanus
XUILIHUYEeCTBO
Komencanusm
KonkypeHuus
Cumbuos

Mukpooprann3msl, pa3’BUBaKIecs] HA MOBEPXHOCTU PAaCTeHUH?
+ONU(UTHI
Carnpo(utbl
XeMOTpod-I
OpraHoTpodsl

CKO/IbKO /IHeH JIUTCS MPOoIjecc Co3peBaHMsi cuioca?
10
15
+21
32

OcCHOBHBbIe XapaKTePUCTHKH CH/I0CA
OJTMBKOBO—3€JIeHbI 1IBET, Ce/IE[OUHbIN 3arax, Hajilure CIIOpPOBbIX TPHOOB
+0/TMBKOBO—3€/IEHBIM 1IBeT, MPUATHINA 3arax MOYeHBIX $10/I0K, OTCYTCTBUE CIIOPOBBLIX
OakTepuii ¥ TpUOOB
)KeNThIN 11BeT, KUC/I0THBIH 3arax, HaJiuue ClIOpOBbIX TpPUOOB
KODWYHEeBBI IIBeT, Creluduueckuii 3araxX, OTCYTCTBHE CIIOPOBLIX OakTepuii, HO
HaJ/Inuye CIIOpoBbIX TpUOOB

Mukpoopranu3msl pu30M/iaHbl — 3TO0...
+MUKpOOpraHu3Mbl, TIOCEJISIOIIMECS Ha TIOBEPXHOCTU KOPHS
MuKpoopraH13mel, obuTaroliye B C/I0e TIOUBbI, MPU/IerariieM K KOPHIO
MuKpoopraH13mel, obuTaroliye Ha Ha/iI3eMHOM YacTH pacTeHus (CTeb/sX, MMCThSIX,
1IBETKaXx)
MuKpoopraH13mel, 06uTaroliye B TTIOUBbI

Mukopwu3sa- 310 CHM0OHO03. ..
+Pacrenus u rpuba
I'puba u Bogopocau
Pacrenus u 6akrepuii
Bopgopociu u 6akTepuii



Kakyio Ky/JIbTypy MUKPOOPTraHH3MOB CO/IEP>KHUT 3eMJIey/J00pUTe/IbHbIN NpenapaT
azorobakTep?

Nostos linckia

+Azotobacter chroococcum

Azospirillum lipoferum

Clostridium pasterianum

K 3emiey100puTe/IbHBIM MpenapaTamM OTHOCHTCS :
Bupun
bosepun
['pusun
+Arpodun

K neuye0HBIM MpenapaTaM OTHOCHTCS :
BupuH
+baktucyorun
I'pusun
Arpodun

K npenaparam s 3alMThl paCTeHUUA OTHOCHTCA :
+Bupun
bakTucyoTn
I'pusun
Arpodun

K aHTHOMOTHKAM OTHOCHTCS :
BupuH
bakTucyoTun
+1'pu3uH
Arpodun

K KOpMOBBIM NpenaparaM OTHOCUTCH :
+AMUHOKUCJ/IOTEI
Baktucyotun
['pusuH
Arpodun

HuTtparut OTHOCUTCA K ....
KopmoBeIM 1iperaparam
JleueGHBIM MpemnapaTam
+3emsey00pUTeTBHBIM TIpeTiapaTam
AHTHOMOTHKaM

Amnasnor npenpara «HuTparun»
+Pusotopdun
TpuxotereH
I'pusun
BupuH



K kakomMy wu3 HIDKeNPUBEJEHHBIX THIOB TMpernapaTroB OTHOCATCHA AayKCHHBI H
IUTOKMHUHBI?

3emsiey100pUTETBHOMY

+CTUMYSTOPBI POCTA PaCTeHU

JleueGHOMY

Kopmosomy

Cnoco0 KOHCEpBUPOBAaHHUA 3e/IEHOT0 KopMa?
OrcravBaHue
bporkeHue
+CuocoBaHue
Kgarienue

Kakue 0akTepuu c/1y)KaT JefiCTBYIOIIMM HayaioM B npenapare ¢ocdopodakrepun?
Clostridium butyricum
Leuconostos cremoris
+Bacillus megaterium
Desulfovibrio vulgaris

IlepeunciuTe TUNHI B3aUMOOTHOIIIEHNH MUKPOOPraHU3MOB U PAaCTeHMH. ..
+AHTAaroHUCTUUECKHE
+AccouuaTUBHBIE
+CuMbOHoTHUeCKHe
Opyxeckue
BpaxebHble
AnnenonaTuueckue

Ilepeunc/iuTe aHTAarOHMCTHYECKHEe THUINbI B3aMMOOTHOLIEHHMH MHUKPOOPraHU3MOB H
pacTeHMH. ..

+I1apasutusm

+KoHKypeHTHbIe B3aMMOOTHOILIEHUS

[IpukopHeBbIe accoLaLun

OnuduTHBIE acCOLUALIMU

Cumbuo3 ¢ 6akTepusMu

CumM6103 ¢ rpubamu

IlepeunciuTe CUMOHMOTHYECKHWE THIHI B3aMMOOTHOIIEHHI MHKPOOPTaHU3MOB U
pacTeHMH. ..

[Tapa3sutusm

KoHKypeHTHbIe B3aUMOOTHOIIIEHHSI

[IpukopHeBbIe accoLpaLuu

ONUQPUTHBIE acCOLMALUU

+CuMb6103 ¢ 6akTepusiMu

+Cum6buo3 ¢ rpubamu

UNc/IeHHOCTh OCHOBHBIX (DM3MO/IOTHYECKHUX TPynn MHKPOOPraHu3MOB B CO3peBIleM
cusoce...
+60% M0104uHOKUCIBIX, 40% YKCYCHOKUC/IBIX, 0% MaC/IgHOKUCIIBIX



40% MO/104HOKUCIIBIX, 40% yKCYCHOKUC/BIX, 20% MacC/IIHOKUC/IBIX
6 MOJIOUHOKUCIIBIX, 10% yKCyCHOKUCIBIX, 10% Mac/IssHOKUCIBIX
80% MO0JI0UHOKUC 10% yKCyCHOKUC 10% macsistHOKuUC
0 MOJIOUHOKUCIIBIX, 20% YKCYCHOKUCIIBIX, 20% Mac/IssHOKUCIBIX
60% MOIOUHOKHC 20% yKCYCHOKHC 20% Mac/ITHOKHUC

IlepeunciuTe CI0CO0BI MPUTOTOB/IEHUSI CHIIOCA. ..
+XonoHbIN
+I"opstumii
[TpeccoBaHHBIN
Cy6MMHUpOBaHHBIM
CMelllaHHbIN

IlepeunciiuTe cioco0bI XpaHeHUsI HABO3a. ..
+Xon01HbIN
+T"opstumii
[TpeccoBaHHBIU
Cy6MMHUpOBaHHBIM
CMmelllaHHbIN

ITo cmocoOHOCTH K CH/I0COBAHMIO KY/ILTYPhI OBIBAIOT. ..
+Xo0po110 cunocyembie
[1noxo cunocyemele
+CpeziHe cuiocyemble
+TpyaHOCH/IOCyeMble
Y IOB/IETBOPUTENIEHO CHJIOCY€eMbIe

IlepeunciuTe aCCOLMATHBHBIE THIHI B3aMMOOTHOIIEHHI MHMKPOOPraHU3MOB U
pacTeHMH. ..

[Tapa3sutusm

KoHKypeHTHbIe B3aUMOOTHOIIIEHHST

+IIpUKOpHEeBbBIE acCOIUALIN

+3nubuUTHBIE aCCOIUAIIH

CumM6103 ¢ 6akTepusaMu

CumM6103 ¢ rpubamu

KakuMm Tpe0OBaHHUAM [J0/DKEH COOTBETCTBOBAaTh MHUKPOOMO/IOrMYecKHUH Mpenapar /Jisi
0000BBIX Ky/JBTYP...

+CreruuuHOCTb

BupyneHTHOCTB

+KoHKypeHTOCIIoCOOHOCTh

+HopMmaTHBHast aKTUBHOCTb

ObPeKTUBHOCTH

Ha3oBuTe 0iMIH 13 3/1EMEeHTOB, 3a KOTOpPbIe He NMPONCX0/JUT KOHKYPeHIUM. ..
+Yrnepon
Asor
docdop
Cepa
Kannit



Kakou Cy6CTpaT MOXe€T BbBINO/JIHATH POJ/JIb HAIIOJIHUTE/IA TIPpH T[PUroTOB/IEHUHU

MHKPOOHO0/IOrHYeCKOro npemnapara...

+Topd
I'muna

ITecok
[Tepyut

Tabsmuria 3.2 — Kputepuu orjeHKH c(hOPMHUPOBAHHOCTH KOMITETEHITHIA

KO,Z[ 1 HAMMEeHOBdHHEe

Kpurepuu orjeHrBaHust c)OpMUPOBAHHOCTH KOMITeTEeHLUIA

WHUKAaTOopa (4acT KOMIeTeHLHH)
JIOCTU)KEeHUS Ha 6a30BOM ypOBHe Ha MOBbILIEHHOM YPOBHE
KOMITeTeHLIM (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHL[1H) OLIeHKe OLIeHKe OLIeHKe «OT/IMYHO»
«y[I0BJIETBOPUTEJIbHO «XO0poLLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOI0
MaKCUMaJ/IbHOTO MaKCUMabHOT O bamta
bana banna
OIIK1. CryneHt CryneHt CrypeHt
na-1i. [IeMOHCTpUpPYeT [IeMOHCTPUPYeT | A€MOHCTPUPYET
HNemMoHcTpUpyeT 3HaHWSI OCHOBHBIX 3HaHWsI OCHOBHBIX | 3HAaHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHUYeCKUX U MaTeMaTHYeCKUX | MaTeMaTUYeCcKHUX,
MaTeMaTHU4eCcKuX, eCTeCTBeHHbIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBeHHOHAyUHbIX | HO UCTIBIThIBAET HayK, HO BIX U
1 3aTpy/IHEHUS B JloTyCKaeT obmenpodeccruoHan
obmienpodeccuoHa- | MPUMEHEHWH IaHHBIX | HETOUHOCTH B bHBIX JUCLUIUIVH,
JbHBIX AUCLIUTLIVH, 3aKOHOB JJ1s] TIpUMeHeHUU HeOOXOANMBIX ISt

He0OXOAUMBIX ISt peleHus [J@HHBIX 3aKOHOB | pellleHUs] TUIIOBbIX
pelleHus] TUIIOBBIX CTaHZAPTHBIX 3a/jau B | [/Is1 pelleHUst 3ajau B o6nactu
3a7au B 00macTu arpoHOMUU CTaHZAPTHBIX arpOHOMUMU.
arpOHOMUM. 3a/1au B
arpoOHOMUU
OIIK-1. Crypgent ucnonb3yer | CTyzseHT CryzneHt
N-2. Ncnions3yer 3HAHUSA OCHOBHBIX HCIIO/b3YyeT HCIIO/Ib3yeT 3HaHue
3HaHUS OCHOBHBIX 3aKOHOB 3HAaHWs OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCcKux U 3aKOHOB MaTeMaTU4eCcKux,
MareMaTU4yeCKux 1 eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHAayuYH
€CTeCTBEHHbIX HAYK | HO UCIIbITbIBAET Y eCTeCTBeHHBIX | bIX U
JU/IS1 pelLeHust 3aTpy/JHeHus B HayK, HO obmiernpodeccruoHan
CTaHJapTHBIX 33/la4 B | IPUMEHEHUU JJaHHBIX | JOIyCKaeT BHBIX JUCLUIVIVH,
arpOHOMUM. 3aKOHOB /IS HETOYHOCTHU B He0OXOAUMBIX /ISt
peleHust TIPUMEHEeHUU pelleHus] TUIIOBBIX
CTaHAAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3371a4 B 00/1aCTH
arpoOHOMHUU [J1s1 pellleHust arpoOHOMUMU.
CTaHZAPTHBIX
3a/1au B
arpoHOMUU
OIIK-1. Crypnent npumensier | CTyeHT CTyeHT nnpuMeHsieT




N-3. [Ipumensier
HMH(OpPMaLIMOHHO-
KOMMYHHKaLOHHbIe
TeXHOJIOTUH B
pelleHUy TUIIOBbIX

MH(pOPMaLMOHHO-
KOMMYHHKALIMOHHBIe
TEXHOJIOTHH, HO
VCTIbIThIBAET
3aTpy/iHeHUs B

TIpUMeHsieT
HMH(OpMaLMOHHO-
KOMMYHHKALIMOHH
ble TeXHOJIOTHUH,
HO JIOTTyCKaeT

VMH(pOpMaLMOHHO-
KOMMYHMKALIFOHHBI
e TeXHOJIOTUU B
pelLlleHnH TUTIOBBIX
3a/1au B 00/1aCTH

3ajau B 00/1aCTH MIPUMEHEHUH JJaHHBIX | HETOUHOCTU B arpoOHOMMH.
arpOHOMMUH. TeXHOJIOTHI B IIPUMEHEHUH
PelLIeHUH THUITOBBIX JAHHBIX
3a/1au B 00/1acTH TEeXHOJIOTHH B
arpoOHOMMH. pelIeHUH
TUIOBLIX 33/a4 B
objlactu
arpOHOMMH.

2 OHEHVBAHVE ITMCBMEHHBIX PABOT CTYJAEHTOB,
PEITJIAMEHTHUPYEMBIX YYEBHBIM ITJTAHOM
[TucbMeHHBIe pabOTHI IO AUCLIMTIIMHE YueOHBIM IJIaHOM He TIpe/lyCMOTDPEHBI

3 OITIPEJE/IEHUE PE3YJIbTATA ITPOMEX/AYTOUYHON ATTECTAIIN

dopma NpoMeXXyTOYHOM aTTeCTaLUU M0 AUCLIUIIMHE K3aMeH.

4 TIOPAIOK ITPOBEJEHUS IIOBTOPHOM ITPOMEXXYTOUYHOM ATTECTAITUA

dopma NpoMeXyTOYHOM aTTeCTaLvy 10 AUCLIUIJIMHE K3aMeH.

HOBTOpHaH MpOMEXYTOUHAA daTTecTanud I10 AUCHUIIIMHE MMpOBOAUTCA C

HCTI0/Ib30BaHUEM 3aJjaHuH i OL[eHKU C(pOPMHUPOBAHHOCTH KOMITETEHI[MH Ha 6a30BOM YPOBHE
10 BCeM MO/YJ/SIM, BXOASIMM B CTPYKTYPY AUCLMIUIMHBI 3a CeMeCTp, TI0 UTOraM KOTOPOTO
CTYJeHT UMeeT aKa/leMUUeCKY0 3a/I0/DKEHHOCTb.

OueHouHbIe MaTepHaabl M CpPeJACTBA [/isi NMPOBe/leHUs] MOBTOPHOW MPOMEXYTOUHOM
aTTecTanuu

Borpocs! K 3k3aMeHy

TeopemuuecKue 80npochl

1.

AnHaspoOHOe [bIXaHHe MUKPOOPTraHW3MOB. XHWMH3M Tiporiecca. buosoruueckasi posb
JbIXaHUS.

AccotaTtvBHasi a30THUKCALIUS.

Kak ciioxkutcst 6asaHc a30Ta B TOuUBe, eC/IM B KaueCTBe OPraHUYecKoro yJoOpeHHst
C/N  50/1?
[TpoaHanu3upyiiTe CUTYaLUIO NIPU BeCEHHEM U OCEHHeM BHECEeHUM KOMIIOCTa.

WCIO0/Ib30BaThb ~ TOP(OHABO3HBINA  KOMIIOCT C  COOTHOIIIEHUEeM
CumbroTtnueckass a3oTduKcalysi. XapaKTepruCTHKa MHKpPoopraHu3moB p. Rhizobium.
YcoBus v 3¢ heKTUBHOCTL 6000BO-pH300MaTbHOTO KOMIIEKCA.

MoJiouHokucbie 6akTepuu. Vcrionb30BaHHEe MOJOYHOKHCIOTO OpPOXKeHUs B MUILEBOM
TIPOMBIIILJIEHHOCTU U CeTbCKOX03MCTBEHHOM TIPOM3BO/ICTBE.

Kak u3MeHHUTCS1 UMC/IEHHOCTh MUKPOOPTaHW3MOB B TIOUBe OJHOTO TOJIsl TIPU BHECEHUU B

TOYBY OpraHUuUeCcKUx yAo0peHuit?



7. WctuHHBIE OaKTepUM, CTPOeHUe KIeTKH, MOP(OIorys, CUCTeMaTHKa

8. Crelju(uuHOCTh, BHUPYJEHTHOCTb, M 3(h(PEKTUBHOCTh K/IyOEHBKOBBIX OaKTepuid.
CumbuoTtuueckas a30ThUKCaLUs.

9. Kak c/oXuTcsi Tiporjecc rnouBoo0Opa3oBaHMsl Ha PaBHUHHOM yuyacCTKe B KJIMMaTH4ecKou
30He ¢ ruapodakTopom = 1307

10.06061jas1 3aKOHOMEpPHOCTb KPYTrOBOpOTa a30Ta B TPHUPOZE, XOJ 3TOro TMpoliecca B
eCTeCTBEHHbIX 3KOCHCTEMAaX U CenbCKOX03IMCTBEHHBIX CUTYaLUsIX.

11. AHTHOMOTHKY. VIX TPOM3BOACTBO U MPUMeEHEeHHe.

12.Kakoe KO/MYeCTBO TIperapara «HHUTpardH» TOTpeOyeTcs TpW TIOCeBe KieBepa Ha
riomaay B 50 ra? Kak nmpaBuibHO npoBecTd 006paboTKy cemsiH?

13.VcTopus pa3BuTUs MHUKpOOMOIOTMM Kak Hayku. OCHOBHBIe pPabOTBI DPYCCKUX W
3apy0OeKHBIX YUeHBIX.

14.Dkonoruueckre TPyIIbl MOYBEHHBIX MHUKDPOOPTraHW3MOB, MUKpPO(Opa pa3/IMuHbIX
THUIIOB TI0YB.

15.B pe3sysbraTe akKTMBHOW 00pabOTKM MOYBHI M BHECEHHS MHHEpATbHBIX YZA0OpeHUM
MOXKeT HaCTyIIUTb CHWKEHWe 3aracoB TIyMmyca. YKaKuTe BO3MOXKHbIe
MHUKPOOHOI0rueckrie TIPUUUHBI 3TOTO SIBJIEHUSI.

16.Ponb MMKpPOOHOJ/IOTUM B peIlleHNH COBPEMEHHBIX C.-X. MpobsieM. 3azilauv COBpeMeHHOU
MUKPOOHOJIOTUH.

17.BnusiHie OpraHWYecKuX yA00peHH Ha TIOUBEHHOe MHMKPOHACe/eHHe, CIOCOObI
MOATrOTOBKM HaBO3a.

18.Uto Bel MokeTe cCKa3aThb O TIOYBe JBYX YYacCTKOB, UMCJIEHHOCTb a30TobakTepa Ha
KOTOpBIX cocTasisieT: 1—500 Toic. ki1 Ha 1 r; 2 — 50 ThIC. K/1eTOK Ha 1 1 moyBkI?

19.Tlutanie  MUKpOOpraHu3MoB. [luirieBble  MOTPEOHOCTH, TMYTH  TIOCTYIUIEHUS
MUTATe/IbHBIX BELLeCTB B K/IETKY.

20. OrmduTtHas mukpodiopa. Ee posb 1pu XpaHeHUM U POPacTaHUM CeMSsH.

21.Bbl BBIHY)KJeHbI WCTIOMb30BaTh B KaueCTBe OPraHUuUeckoro yAo0peHusi KOMIIOCT C
cootHomenuem C/N = 30/1. Kak Brbi Oyzete meticTBoBaTh?

22.Pa3no)keHue TIeKTMHOBBIX BelllecTB. VCIonb30BaHMe 3TOr0 Mpoljecca B TePBAYHOM
006paboTKe nbHA.

23.KopHeBas u npuKopHeBast MUKpodsiopa. Ee BiusiHe Ha )KW3Hb PacTeHUH.

24.0nuilMTe XOA Tpoliecca HUTPUGHUKAL[MKM B TIOUBEe CO CJIe[yHOL[MMU TMOKa3aTe/sIMU:
rymyc 1,5; pH 4,5: Mex cocraB - TspKesble CyryIMHKU. OLieHUuTe COCTOsIHMe rpoLiecca U
JlaliTe CBOU TIPeJ/I0XKeHUs 10 ero KOppeKLuu.

25. Tunel nUTaHUST MUKPOOPTraHU3MOB.

26. BrusiHie 06paboTKY MOUBKI Ha [ieSITe/TbHOCTb TTIOYBEHHBIM MUKPOOPTaHU3MOB.

27.KaK CK/Ia/IbIBaeTCsl eCTeCTBeHHBIM TIpoliecC 00pa3oBaHUs T'ymMyca B K/IMMaTAYECKOM
30He ¢ rugipodakropom = 1207?

28.Bupychl, UX CTPOEHUEe, pa3MHOXKeHHe, 3HaueHue B MIPUPO/ie 1 )KU3HU UeioBeKa, paboThbl
.. VIBaHOBCKOTO.

29.A30T0bakTepuH ¥ (ocdobakrepuH. XapaKTepUCTHMKA TperapaToB U yCJIOBUS
TIPUMEHEeHHUs.



30.Kak OyzeT mNpoXOoAuTh IIPOLeCC aMMOHHU(MUKAIMKM B [I€PHOBO-TIO/[30/TMCTON TIOYBE
TSKeJIOro MexaHMueCKoro cocrasa C cogepxkanuem rymyca 1,5% v pH-5,07?

31.T'eHeTMKa MUKPOOPTaHW3MOB, MOHSATHE O TeHOTHUIe U (eHOTHIIe - BU/Ibl N3MEHUHNBOCTH,
cnocobbl  reHeTUYecKoro Bo3JelcTBus. [losyueHWe TIPOMBILIJIEHHBIX —IITaMMOB
MHKDPOOPraHU3MOB.

32.MuHepasbHbIN 1 6HO/IOTHUeCKH a30T B 3eMJIefie M.

33.0nuimnTe MeTOAWKY Orpefie/ieHUss UYMC/IEHHOCTA W OMoMacchl MUKPOOPTraHW3MOB B
ToyYBe.

34.0061mmume 3aKOHOMEpPHOCTH KpPYroBOpOTa a30Ta B TPUPOZE, XOJ 3TOro Ipoljecca B
eCTeCTBEHHbIX 3KOCHCTEMAaX U CelbCKOX03IMCTBEHHbIX CUTYaLUsIX.

35.CrnrpToBOe U MOJIOYHO-KHC/I0e OpoXKeHue.

36.0mnuilMTe 3aKOHOMEPHOCTM (OPMUPOBAHMSI TYMYCHBIX 3allacoB TIOYBBI  [I/Isi
K/IMMaTU4eCKO 30HBI € ruipodakTopom - 70.

37.Tlpoujecc  amMmMoHUbUKALMU. Buabl MUKPOOPraHM3MOB - aMMOHU(UKATOPOB.
MMMOOU/T3aIs a30Ta.

38. Mukpobuosiornueckue TriperiapaThl IJ1s1 60pBLOBI C BpeJUTeSIMU
CeJIbCKOXO035IMCTBEHHBIX PACTEeHUM.

39.Bb1 uMeete 10 KT JIFOLIEDHOBOI'O HUTParvHa C aKkTUBHOCTBIO 3 MJIH. KJI./T TIpU HOpMe 3,5
MJIH. KJ1./T. Kak ero npaBu/IbHO UCIOJIb30BaTh?

40.TTpoujeccel  HUTPUPHUKALIMM WM JAeHUTPUPHUKALIMM.  3HaueHWe  UX B
CeJIbCKOXO0351IMCTBEHHBIX CUTYaLUsIX.

41.Pa3nokeHue KJeTyaTKd W JIMTHMHA MUKDPOOPraHW3MaMH, yYacCTBYHOL[MMHU B 3TOM
rporiecce.

42.0mnpeznenuTe BO3MOXKHOCTb BO3HUKHOBEHMS MMMOOW/IM3aIlMM a30Ta B TIOUBe TIpU
BHECEeHUM KoMIocTa ¢ cooTHomenvem C/N = 50/1.

43. AHaspoOHOe JbIXaHHe MUKPOOPTraHKW3MOB C HCITO/Ib30BaHUEM HUTPATOB M CY/b(haToB.

44.buosornyeckas aszoTduKcalys CBOOO/THOXKUBYIIIUX MUKPOOPraHU3MOB.
Xapakrepuctvka p. Azotobacter u Clostridium.

45.OrnpesiestuTe MOTPeOHOCTDL B TIperiapate HUTPArvH i 00pabOTKU ceMsiH KjieBepa Mpu
rocese 1u10aAu B 20 ra ¥ aKkTUBHOCTU HUTPAarvHa B 3 MJIH. KJI./T.

46.T1pouecc Hutpudukaumu. IlosoxuTenbHasi YW OTpHULlaTe/lbHas pOJb TIpoljecca B
CeJIbCKOM XO35IHCTBe.

47.Poib MUKPOOPTaHU3MOB B TI0YBO0Opa30BaTe/IbHOM TIpOLiecce, IKOJ0TMUeCKre TPYIIIbI
MOUBEHHBIX MUKpOOpraHrn3MoB. OOpa3oBaHue U pa3pylieHre ryMmyca B MOuBe.

48.CoBpeMeHHble C.-X. TiperapaTbl a3oTobakTtepuH U  ¢ochobakTepuH IIUPOKO
MIPUMEHSIIOTCSI B TETUTMYHOM XO35IUCTBe U [JatoT NprbaBKy ypoxkasi 1o 30%. B mosneBbix
YCJIOBUSIX OHM OKa3bIBalOTCAd Majo3(PQeKTHBHbl M MpPaKTUUECKU He MPUMEHSHOTCS.
[Touemy?

49.Kene3obakTepry U MX PoOJib B KDYTOBOPOTE >Kejie3a B TIPUPOJIE.

50.Posib MUKpOOPTraHW3MOB B MpoIjecce 0Opa3oBaHUs U pa3pyIleHus r'yMyca.

51.BrbI Bo3zenbIBaeTe B CBOEM XO3SIMCTBE TOPOXO0-OBCSIHYHO cMechb. IIpoucxoguT v npu
5ToM oboraiijeHre TTIOUBbl OMOIOTHYECKHUM a30TOM?



52.JIym ITactep u CII. BuHOrpazicKuii. X BKJ/a/| B pa3BUTHE MUKPOOUOIOTHH.

53. [IpixaHre MUKPOOPraHM3MOB, XMMU3M TIpoLiecca.

54.Tlpy aHanmM3e Ha YKMCAEHHOCTh a30TOOakTepa IOYBEHHBIX O00pasLoB, B3ATBIX C
pa3/IMYHBIX T0JIeH, YCTAaHOB/IEHO, UTO OHa cocTas/sieT 500 ThIC. K. B OIHOM 00pa3iie u
50 ThIC. K/1. BO BTOpOM. UTO BBl MOXKeTe cKa3aThb O TouBaXxX TeX I0Jiek, C KOTOPBIX B3SIThI
JaHHbIe 00pa3LbI?

55.O61111e 3aKOHOMEPHOCTH KPYTOBOPOTA yIJiepo/ia B IPUPO/ie, POJib MUKPOOPTaHU3MOB B
3TOM IIpoLiecce.

56.KnybenbkoBbie  Oaktepuu. [loHSTHE O  CHeUPUUHOCTHA; BUPYJIEHTHOCTH W
s¢ddexTrBHOCTU p. Rizobium. HuTparux u ero nprumMeHeHue.

57.1lpy WCTHIOMB30BaHUM COJIOMBI B KauecTBe OPraHWYeCKOTO YJ0OpeHWs HeKOTOopbie
CTeLMaIuCThl Z0OMBAIMCh YIydlleHus TIJI0J0POJus TOUBbI U TIOBBLIMIEHUSI ypoXKasi, a
HEKOTOpble CTaJKUBAaIUCh C MaJleHWeM ypo’kas, WU3/0KuTe Baiu B3rs Ha [JaHHYIO
cutyauuto. CoOTHOLLIeHe yriiepo/ia K a30Ty cocTasiseT B coome 100:1

58.buonoruueckas hykcalys a3oTa aCCOLMaTUBHBIMU (hOpMaMH.

59. MukpodJiopa Bogsl 1 Bo3ayxa. [IprMeHsieMble caHUTapHbIe TIOKa3aTesIu.

60.Kak ompezennTs YKMCAEHHOCTb SMU(UTHBIX MUKDOOPTaHW3MOB 3€pHa WK CTeOsis
pacTeHui?

61. AHaspoOHOe JpixaHue 10 TUTY OpoyKeHHsl. DHepreTUUeCKuil BIXO[.

62.KpyroBopor ¢ochopa U ponb  MUKPOOpPraHM3MOB B  3TOM  Ipoljecce.
docarpacTBOpsIOLLIYE MUKPOOPTaHU3MBI.

63.0mnpegenite pa3Mepbl MPUXoJa OHOIOTMYECKOTO a30Ta B TOYBY IIOCTAe TpeX JjeT
BO3/le/IbIBaHUA KJleBepa C ypoykaem 60 1i/ra ceHa.

64.KpyroBopoT cepbl 1 XapaKTepHUCTHKAa OCHOBHBIX BH/IOB cepobaKTepuid.

65. MUKpoOro/ioriueckie TMpoOLecChl MPU CYIIKe CeHa, CHJIOCOBAHWU M CEeHa)KHPOBaHUU
KOpMa.

66.Pasmep ruapodakTopa B uepHO3eMHOM 30He cocTapisier 90-100. OObsicHUTE
MeXaHW3Mbl HAKOTIJIEHUsI TYMyCa B 3TOM K/IMMaTU4eCKOMN 30He.

Tabsnuia 4 — Kputepuu orjeHKH ¢(hOpMUPOBAHHOCTHA KOMITeTEHI[UH

Kop v HaMeHOBaHWe WHAMKAaTopa Kputepuu onjeHnBanusi chopMUpPOBaHHOCTH
JOCTW>KeHUs1 KOMIIeTeHL[UH (4acTu KOMIOeTeH1H (4aCTU KOMIIeTeHLIUN)
KOMIIeTeHL1H) Ha 0a30BOM ypOBHE

COOTBETCTBYET OL|eHKE «Y/IOB/IETBOPHUTEILHO»
50-64% oT MakCcUMaJILHOrO basuia

OIIK1. CTyJeHT AeMOHCTpUpPYeT 3HaHUSI OCHOBHBIX

N/-1. [JemoHCTpUPYeT 3HaHUE 3aKOHOB MaTeMaTU4YeCKHUX U eCTeCTBeHHbIX

OCHOBHBIX 3dKOHOB MaTeMdTHUUeCKHUX,
€CTeCTBEHHOHAYYHBIX U

HayK, HO HUCIIBITBIBAET 3aTPY/AHEHNS B
IIPUMEHEHHWHN NdHHBIX 3dKOHOB [JId pellleHNA




obmiernpodecCcHoHaNbHBIX AUCIATIIVH,
HEOOXOJUMBIX /ISl PEIIeHUS TUTIOBBIX
3a/1a4 B 00/1aCTH arPOHOMMH.

CTdHAAPTHBIX 3ad4 B dAT'POHOMHN

OIIK-1.

N/I1-2. Vcrionib3yeT 3HaHWSI OCHOBHBIX
3aKOHOB MaTeMaTU4eCKUX U
eCTeCTBeHHbIX HayK /IS pelleHus
CTaHJApPTHBIX 3a/1a4 B arPOHOMMUH.

CTY,Z[EHT HCI10J/Ib3YeT 3HAHWUS OCHOBHBIX
3dKOHOB MdTeéMdTHUYeCKHUX 1 eCTeCTBEHHbIX
HayK, HO UCIIBITEIBAET 3daTPYAHEHHA B
MpUMeHEeHHWH [JdHHBIX 3dKOHOB [JIA pellleHns
CTaHAAPTHLIX 3a/id4 B dA'DOHOMMKH

OIIK-1.

N-3. [TpumMeHsieT UHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIE TeXHOJIOTUU B
pellleHrH TUIIOBBIX 33/ia4 B 00/1aCTH
arpOHOMUMU.

CTyZeHT npuMeHsieT UH(HOPMALIMOHHO-
KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH, HO
WCTIBITBIBAET 3aTPY/AHEHUS B TIPUMEHEHUH
JAHHBIX TeXHOJIOTHH B PellleHUH TUTTOBBIX
3a/1a4 B 00/1aCTH arpOHOMMH.
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