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ITacnopT (poH/ja OLIEeHOUYHBIX CPe/iCTB

Tabmmma 1
Popmmpyembie OLleHOYHbIe MaTepUasbl
KOMITeTeHLIUU (UIn KomnuectBo
Y CpeJCTBa
HX YaCTH)
OO0111as MUKpOOHMOJIOTHS KonTponbHast pabota 105
NupvBujyansHoe
OIK-1 TBOpUYECKOe 3a/laHue 53
CuTyaLMOHHBIe 3a/1auu 14
Komnnoksuym 32
TectupoBaHue 112
CenbCKOX0351MCTBEHHAS KonTponbHast pabota 19
MHKPOOHOIOTHSI OIK-1 CuTtyaloHHbIe 3a7,a4un 14
KosmnokBuym 32
TecTrupoBaHue 88

1 OITEHOYHBIE MATEPUAJIbI, HEOBXO/IUMBIE JIJ/I1 OIJEHKU 3HAHUM,
YMEHWI 1 HABBIKOB JEATE/TBHOCTH B ITIPOIIECCE OCBOEHUSA

TCHUTIIVHBI

Mogynb 1. O61miast MUKpOOHOJIOTHS

Tabnurja 2.1 — ®opmMupyeMbie KOMITeTEHLIAN

KOA N HAMUMEeHOBdHHe
KOMIIeTeHIIUH

Kopg v HaumeHOBaHMe
WH/JUKATOopa JOCTKeHUS
KOMITeTeHI[MH (4acTu
KOMIEeTEeHIMH)

OrieHOUHbIe MaTepUasIbl U
cpeAcTBa

OITK-1 Crioco6eH peliiaTh
TUTIOBbIE 3a/1auM
ripodeccroHaTbHOM
JesiTelTlbHOCTH Ha OCHOBe
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKuX 1
eCTeCTBeHHbIX HayK C
TIpUMeHeHUeM
VMH(OPMaLMOHHO-
KOMMYHUKAaLMOHHBIX
TeXHOJIOTUI

N-1. lemoHCcTpUpyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTHUYyeCcKuX,
eCTeCTBeHHOHAyUYHbIX U
obriernpodeccroHaTbHbIX
JUCLIUTIIMH, He0OX0IUMBIX
JJ1s1 peLlieHNs] TUTIOBBIX 3a/jau
B 00/1aCTH arpOHOMMUHU.
N-2. Ncionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTU4yeCKUX U
eCTeCTBEeHHBIX HayK AJisi
pellieHUs] CTaHAapTHBIX 3a/1au
B arpPOHOMMHU.

NJ-3. Ilpumenser
VMH(OpPMaLOHHO-
KOMMYHUKALMOHHBIE
TeXHOJIOTHY B pelleHrnr
TUTIOBBIX 3a/ja4 B 00/1aCTH
arpoOHOMMHU.

KonTtposnbHasi paboTa
NuauBuayansHOe
TBOpYECKOe 3aJlaHue
CuTyalMoHHBbIe 3a/1aun
Konnoksuym
TectupoBanue




Mogyinb 2. CenbCKOXO03MCTBEHHAass MUKPOOHOJIOTHS

Tabsuija 2.2 — ®opMupyeMbie KOMIETeHLNH

Kop v HaumeHOBaHMe
KOMIEeTeHLUU

Kog v HaMeHOBaHue
VMH/JMKAaTOpa JOCTKeHUs
KOMITeTeHI[1MH (4acTu
KOMITETEHI1H)

O1ieHOYHbIe MaTepUasbl U
cpeAcTBa

OITK-1 Crioco6eH peliiaTh
TUTIOBBIE 3a/lauk
ripogecCcroHaTbHOM
JlesiTeNTlbHOCTH Ha OCHOBe
3HaHWUM OCHOBHBIX 3aKOHOB
MaTeMaTUyeCKUX U
eCTeCTBeHHbIX HayK C
TIpUMeHeHreM
HMH(OpMaLMOHHO-
KOMMYHUKAIMOHHBIX
TeXHOJIOTUI

N/-1. JemoHCcTpUpyeT
3HaHKWe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKuX,
eCTeCTBeHHOHAyUHbIX U
ob1ienpodeccHoHaTbHBIX
JMVCLIATITH, He0OXO0AUMBIX
JJ1s1 pellieHus] TUTIOBBIX 3a/lau
B 00/1aCTH arpOHOMUH.
N[-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKuX U
eCTeCTBeHHbIX HayK [t
pellieHusl CTaHAAPTHBIX 3a/1au
B arPOHOMMUH.

Nn-3. Ilpumensier
VMH(OpMaIOHHO-
KOMMYHUKaI[OHHbIE
TeXHOJIOTHH B PellleHuHr
TUTIOBBIX 33/jau B 00/1acTH
arpoOHOMMUHM.

KonHTponbHast pabota
CuTyaLMOHHBIe 3a/1auu
Konnoksuym
TectupoBaHue

OHQHO‘IHLIE MdadTepHudJ/ibl H CPeACTBA /il IPOBEPKHU C(l)OpMPIpOBaHHOCTI/I KOMHETEHI‘I/[i/’I

Mopayas 1. O01as MUKpPoOHo/I0THSs

KonTponbHas pabora

WcTopust Mukpobuonoruu. CTpoeHre akapuoT 1 TIPOKAoT

38/]{:1‘—11/1 M COBpPEMEHHBIE NOCTHDKEHUA MI/IKPO6HO]IOFI/II/I.

©oNe AW

MeTo b1 MUKPOOHOIOTMUECKUX UCCIe0BaHUM.
Posib MMKPOOUMOIOTHY B PellieHUU CebCKOX03SIMCTBEHHBIX TIPobieMm.
Kakue TUIbI MUKPOOPraHW3MOB CYILIeCTBYIOT Ha 3eMile.

B yeM 3akstouaetcs crieLjuprKa CTPOEHUS U KU3He/esITeJIbHOCTH BUPYCOB.
Ocob6eHHOCTH CTpOeHHe K/IeTKH OaKTepui.

Mecta obuTanus OakTepuii.

Ha3oBuTe yueHbIX, UbM MIMeHa CBsI3aHbI C M300peTeHrneM MUKPOCKOIIA.
Ha3oBuTe ydYeHbIX, UYbM MMEHAa CBf3aHbl C

nepBbIMH YINIOMHWHAHUAMUAU

MUKpPOOpraHu3Max.

10. A. BaH JIeBeHT'yK U ero pojib B Pa3BUTHUH MUKPOOHOJIOTHH.

0




11.Ha3oBuTe yueHbIX, YbM KMeHa CBf3aHbl C IIepBBIMHU IIOIBLITKAMU CUCTeMaTU3aluu
MUKPOOPraHU3MOB.

12.Ha3oBuTe PyCCKUX y4eHbIX-MUKPOOHO/IOTOB ¥ 0XapaKTepu3yiTe UX paboThl.

13.J1. TlacTep u ero poJsib B pa3BUTUM MUKPOOHOJIOTHH.

14.Bxnanx ®. Kona u K. Herenu B cTaHOB/IeHHe MUKPOOHOJIOTHH.

15.Ha30BuTe yueHbIX, UbH MMEHA CBSI3aHbl C M3yUue€HHWEM ITOUBEHHOW MHUKPOOHOJIOTHH,
OXapakTepu3yuTe UX paboOTHI.

16.Ha30BuTe OCHOBHbIE HarpaBjieHUsT B MUKpoOuosoruu KoHma XIX Havama XX BB. H
YUeHbIX, UbM UMeHa C HUMU CBS3aHBbl.

17.Ha30BUTe MMeHa YyueHbIX pa3BHBAIOIIUX 3K0JIOrO-(PU3MOIOTHUeCKOe HarlpaB/ieHuWe B
MHUKpoOHooruu KoHija XIX Hauama XX BB. ¥ [TIEPEUUC/IATE UX PAOOTHI.

18.Ha3zoBuTe wWMeHa YyUeHBIX pa3BUBAIOIIUX OMOXMMHUECKOe HarpaBjieHHe B
MUKpobOuonoruu KoHra XIX Hauama XX BB. U IT€PEUHCIUTE UX PAOOTBHI.

19.HazoBute ocHoBHbIe paboThl JI.ITacTepa.

20.Ha3oBure ocHoBHbIe paboTel P.Koxa 1 M.B. beiiepuHka.

21.Ha3zoBure ocHoBHbIe paboTsl [1.C. CamoitnioBuua 1 M.M. TepexoBcKoro.

KonTponbHast paborta (cpaBHUTe/IbHAsT TaOIMIIA)
1 BapuaHT

Bupycsr baktepuu

1. ABTOpBI NIEPBbLIX
Hay4HbIX CBeJIeHUU

2. XUMHUYECKUM COCTaB
3. Pa3smepnl

4. Hamuuue KJI€TOUHOM

CTPYKTYPBI
5. Hanuuue KieTouyHoU

CTeHKHU

6. Hammuwe sapa

7. CriocobHOCTBH K
pa3sMHOXKeHUIO (POCTy)

8. Mopdonorus

9. ®usnosiornyeckue
byHKIUN
10. O6pa3 >ku3Hu

2 BapUaHT

Bupycel bakrepun

1. ABTOpBI EpBBIX
Hay4HbIX CBeJIeHUU

2. XUMHUYECKUU COCTaB




3. Pasmepsl

4. Hanmuuue KJ1eTouHOU
CTPYKTYPbI

5. Hanuuue KjeTouHOMI
CTeHKU

6. Haymuue opranesn

7. CrocoGHOCTDb K POCTy

8. Mopdonorus

9. dusuomoruueckue
byHKLIMM

10. O6pa3 >ku3Hu

3 BapuaHT

Bupycesr

baktepuu

1. ABTOpBI NEPBbLIX
Hay4HbIX CBeJIeHUU

2. XUMHUYECKUU COCTaB

3. Pa3mepsl

4. Hamuuue KJIeTOUHOMI
CTPYKTYPBI

5. Hanuuue KieTouyHOU
CTeHKU

6. Heobxoaumbie
YCIOBUS JI/IS]
Pa3MHOKEHHSI

7. CriocobHOCTh K
Cropoo0Opa30BaHHIO

8. Mopdonorus

9. dusuosoruyeckue
byHKIMMT

10. O6pa3 >ku3Hu

4 BapyuaHT

Bupycel

bakrepun

1. ABTOpBI IEpBBIX
HayUHbIX CBeJeHUI

2. XUMHUYeCKUU COCTaB

3. Pa3smepsl

4. Hanmuuwue KJIeTOUHOM
CTPYKTYPbI

5. Hanuuue KieTouyHOM
CTeHKH!

6. Hamnuue aapa




7. CrocoOHOCTb K
NBIDKEHUIO
8. Mopdonorus

9. ®usuosioruyeckue
byHKLIMU
10. O6pas3 ku3HH

KonTponbHast pabora
['eHeTHKa M CUCTEMAaTUKa MUKPOOPTraHU3MOB

['eHeTUUecKast leTepMUHALIUS IPU3HAKOB MUKPOOPraHU3MOB.
CucreMatvka OakTepui.

[aiite onpesiesieHue reH.

Ha3zoBuTe TUMbl 13MEHUKBOCTH.

Ha3zoBuTe BH/bl FeHOTUITMYECKON U3MEHUMBOCTH.

Ha3zoBuTe BU/bI (HEHOTUTTHUECKOW U3MEHUUBOCTH.

[avite onpesiesieHre LITaMM, KJIOH.

Ha3oBuTe BU/ibl peKOMOWHALIWM, [jaiiTe UM OrpeiesieHue.

L OoNe kW=

Ha3oBuTe BU/bI MyTallUi, [JaliTe UM OTpefieieHue.

10. Ha3oBuTe BU/IbI T€HHBIX MYTaLUM, AanTe UM OMpejesieHue.

11. OxapakTepusyuiTe BJIMSIHAE SKOJIOTUYECKHMX (DAKTOPOB Ha >KU3HEAeATe/bHOCTb
MHKDPOOPTraHU3MOB.

12. Ha3oBuTe OCHOBHBIE MIPU3HAKU Ha/lllapcTBa ApxebakTepuid.

13. Ha3zoBuTe OCHOBHBbIE (PM3HMOIOTUUECKHEe FPYIIIbI apXei.

14. Ha3oBuTe 0CHOBHBIE MPHU3HAKU Ha/lllapCTBa DyDaKTepHil.

15.Ilepeunciute OCHOBHBIE OT/e/Ibl MUKPOOPTraHU3MOB.

16. laiiTe xapakrepucTuKy otgena Gracilicutes.

17. DanTe xapakTepuCTUKY oTfesna Firmicutes.

18. [TaiiTe xapakTepucTHKY OTZena Tenericutes.

19. [laiiTe XapaKTepuUCTUKY Krnacca PupmMubaKTepuid.

20. TaiiTe XapakTepuCTHKY Kiacca Tamobakrepuii (aKTHHOMUIIETHI).

21. MaiiTe xapakTepucTHKY Kiacca CKOToOaKTepHii.

22. TaiiTe XapakTepuCTHKY Kiacca OkcrudoTobaKTepuid.

23. laiiTe XapaKTepUCTUKY Kiacca AHOKCH(HOTOOAKTEPHA.

KonTponbHas pabora
®U3NOI0THSI MUKPOOPTraHU3MOB. [TOHSTHE 0 KOHCTPYKTUBHOM U 9HEPreTHUecKoM oOMeHe

1. TluTaHuWe U JpIXxaHWe MUKPOOPTaHM3MOB KaK OCHOBA MX PAClpOCTPaHEHUs B PUPO/E.

2. OO1ijee npesicTaBIeHNe 0 MUKPOMUPE.

3. 3HaueHVMe MHKDOOPTraHU3MOB B OCHOBHBIX MpOL[eCCax >KU3HEe[esATe/IbHOCTA pacTeHWH,
JKUBOTHBIX U Ue/IOBeKa.



4. Posib MUKPOOPTaHMW3MOB B MpOIjeccax IMOYBO0Opa30BaHusl.

KonTponbHasi paborta (cpaBHUTe/IbHAsT TabMMIIA)

1 BapuaHT
[Ipu3Hak ABTOTpOdHBIE ['eTepoTpodHbIe
(dboTtoTpodHBIM THM) (cammpouThi)
1. HeobxoguMble 3/71eMEHThI
2. WctouHuku yriepoga
3. WcrouyHuKM a3ora
4. VCTOUYHUK 3HEpPruu
5. IlpencraButenu
2 BapuaHT
[Tpu3Hak ABTOTpOdHBIE ['etepoTpodHbIe
(xeMOTpOGHBIM THI) (mapasuThI)
1. HeobxoauMble 371eMeHTbI
2. WcrouHuku yriepoja
3. HcTouyHuKM a3ora
4. VCcTOYHUK 3Hepruu
5. IlpencraButenu
3 BapUaHT
[Tpu3Hak ABTOTpOdHBIE ABTOTpOdHBIE
(¢poroTpodHBIMA THIT) (xeMOTpPOGHBIM THIT)
1. Heobxogumbie 371eMeHTbI
2. WcTouyHuKY yriepoja
3. WcTouyHuKM a3oTa
4. VICTOYHUK 3Hepruu
5. IlpepcraButenu
4 BapuaHT
IIpu3Hak ['etepoTpodHbIe ['etepoTpodHbIe
(canpouThi) (mapasuThI)
1. HeobOxoauMble 3/1eMEeHTBI
2. VcTtouHuKu yriepoja
3. HcrouyHuKM a3ota
4. VICTOYHUK 3Hepruu
5. IlpexacraButenun
1 BapuaHT
[Ipu3Hak AspobHoe JpIxaHue bpoxxenue
1. VcTouHUK 3Hepruu
['1aBHBIN OKMCUTEH
3. KoHeuHble PO YKThI




AbIXdHUS

OHepreTU4YeCcKuil BbIXOJ

W cTOYHUK 3Hepruu

2 BapuaHT

[TpusHak AHaspobHoe JpIxaHue HemnonHoe okuciienue

NcToynuK 3Heprun

['maBHBIM OKHC/IUTE/Th

KoHeuHble IpoAyKThI
JbIXaHUs

OHepreTUUeCcKri BbIX0O/

HNcTouHMK SHeprum

3 BapUaHT

[Tpu3Hak AspobHoe JpIxaHue AHaspo0OHOe JpIXaHue

M cTouHMK SHeprum

['maBHBIM OKHC/IUTE/Th

KoHeuHble npoAyKThI
JbIXaHUs

OHepreTU4eCcKri BbIX0/[]

NcTouynuK 3Heprun

4 BapuaHT

IIpu3Hak HemnoJsiHoe okucieHue bporkeHue

HNcTouHMK SHeprun

I'1aBHBINA OKUCTUTE/TH

KoHeuHble IpOAYKTHI
JbIXaHUs

OHepreTUUeCKUU BbIXO/]

NcTouynuK 3Heprun

KonTponbHas pabora
Poj1b MUKPOOPTraHU3MOB B KPYTOBOPOTE YT/Iepo/ia U a30Ta B IMPUPO/Ie

—_

OCHOBHBIE 3aKOHOMEPHOCTH KPYrOBOpOTa yrjepoZia ¥ 3HaueHHe 3TOro IMpoiecca Jjis
Ce/IbCKOX035HCTBEHHOTO TTPOM3BO/ICTBA.

OO0111e 3aKOHOMEPHOCTH KPYroBOPOTa a30Ta.

VimmoOur3aliys a3ora.

MuHepanu3alys a30TCO/Iep>Kall[iX OPraHuUeCKUX COeUHEHUH.

XapaKkTepUCTHUKa MPOI[eCCOB HUTPU(DUKAIIUH U IeHUTPUPUKALIUH.

ok wWwnN

dukcauusi a30Ta aCCOLMATHBHBIMU, CBOOOJHOXXUBYIIUMH U CUMOMOTUYECKUMU
MHUKDPOOpPTaHW3MaMH.
7. Buonorus KiybeHbKOBBIX OaKTepuii.



ok wWwh =

KonTponkHas pabora (Tectsl) — KpyroBopot yriepoza
Tecm 1
MecTtamu ecTeCTBEHHOTO 0OUTAHUS IPOXUKEN B TIPUPOJE SIBIISIOTCAL. ..
[eTepodepMeHTaTUBHOE MOJIOYHOKHC/IOe OpOyKeHre MOKHO TIPeICTaBUTh CJIeAYIOLUM
yPaBHEHUEM...
KoHeuyHbIMU TIPOIyKTaMH MaC/ISTHOKHC/IOTO OPOyKeHHsI SIBJISTIOTCSL. ..
Kakrie MUKPOOpPraHU3Mbl Pa3/iararoT Le/UTF0I03Y B a3POOHBIX YCIOBUSX?
Kakol mporjecc mpeBpaljeHUsi MUKPOOPraHM3MaMHU COeJJMHEHUU yryiepoja SB/SeTCs
BelyIIM B 0Opa3oBaHUM rymyca?
[To OTHOIIEHUIO K KACOPOAY YKCYCHOKHC/IbIe OaKTepyu SIBISIFOTCSL...
Tecm 2
Kakuie poiyKThI TIPOM3BOASTCS Ha OCHOBE CITUPTOBOTO OpOXKeHusI?
YeMy paBeH TeMIiepaTypHBIA OIITUMYM OOJTBIIIMHCTBA MOJIOYHOKUC/IBIX OaKTepuii?
T'oModepMeHTaTUBHOE MOJIOUHOKHC/I0e OpoykKeHHe MOYKHO TIPe/ICTaBUTh CJie[[yVIOL[UM
yPaBHEHUEM...
Kakuve 3HaueHUs peakLUM Cpejbl SIBJISIFOTCS ONTHUMAa/IbHBIMU Uil JKU3HeZesTe/IbHOCTH
MacC/ITHOKHC/TBIX OaKTepuii?
K xakomy poay oTHocATcsi OakTepwu, pas/jararoifude IIeKTUHOBBbIe BeIlecTBa B
a3pOOHBIX YCIOBUSIX?
MecTtamMu eCTeCTBEHHOTO OOWTaHUSI B TIPUPOJEe 1e/F0J/I030pa3pyLIaroInX OakTepuid
SIBJISIFOTCA. ..
Tecm 3
KoHeuHBbIMY TIPOIYKTaMU CITUPTOBOTO OpoykeHws 1ipu pH = 4-5 aBnstoTCA. ..
Kakuie MUKPOOpPraHU3Mbl SIBSIFOTCS BO30yIUTe/ISIMA MOJIOUHOKUC/IOTO OpOoyKeHUs ?
Kakoe OpoykeHUe JIeKUT B OCHOBe CHU/IOCOBAHUSI KODMOB?
[To OTHOIIIEHUO K KACTIOPOAY MOJIOUHOKHC/TbIe OAKTEPHH SIBJISTFOTCSL. .
Kakue Buzibl 6aKTepuii pasnaratoT MeKTUHOBbIE BellleCTBa B aHA9POOHBIX YCIOBUSIX?
Pa3noykeHyre NeKTUHOBBIX BellleCTB UCII0/Ib3YeTCs B IPOU3BO/CTBE [1JIs [T0/IyYeHUSsl. ..
Tecm 4
UeMy paBeH TeMIlepaTypHbIM ONTUMYM [Js1 >KU3He/AesATeNlbHOCTH OOJbIIMHCTBA
JPOXOKEN?
B uém 3aK/rouaeTcs oTpUliaTelbHOe BAMSHUE MAC/ASTHOKHUC/IOTO OPOYKeHHUsT Ha KaueCTBO
KOHCepBHUpYeMbIX KOPMOB?
Kakve MHWKPOOpPraHW3Mbl pa3BUBAIOTCS Ha TIEPBOM 3Tarle OpOXXeHUs TIpU MOUKe
MyOOBOIOKHUCTBIX paCcTeHU?
KoHeuHbIMU TIPOAYKTaMH pa3/I0KeHHsl MMEeKTUHOBBIX BeIeCTB B a3pOOHBIX YCIOBUSX
SIBJISIFOTCA. ..
Kakvie MUKpOOpraHu3Msbl pas/jararoT L[e/UTH/I03y B IUVI040POHBIX IT0YBax?
Kakue opraHuueckyde KHC/IOTbI 00pa3ylOTCsS TIpHM HEIOJHOM OKWUC/IEHWU YTJIEBOJIOB
MUKPOOpPraHU3MaMu?
Tecm 5
I[Tpy IpOM3BO/ICTBE KAaKMX MPO/IYKTOB HUCITOJ/Ib3YFOTCS IPOMOKA BEPXOBOTO OpOXKeHMsT?



Kakas fposxokeBast MUKpog/iopa XapakTepHa /iJisl IepHOBO-TI0J30/IUCTbIX MTOYB?
Bonee KuCIOTOYCTOMUMBBIMU SIBJSIOTCSL TA/IOUKOBHUJHbIE WM 1IAapPOBUHBbIE (OPMBbI
MOJIOUHOKHCJTBIX OaKTEpPHI?
Kakuie MUKpPOOpPTraHHU3MBbl SIBJISIIOTCS BO30yauTeis MU OMbH00poKeH s ?
Kakotii Tum Opo>KeHUst OpraHiuecKyX BeIecTB MPOBoAT OakTepun poga Clostridium?
Kakue MUKPOOpPraHU3MbI Pa3/iaraloT MeKTUHOBbIE BellleCTBa B aHA3POOHBIX YC/IOBUSIX?
Tecm 6
ITpu Kakux 3HaueHUsIX pH cpezibl 0OBIYHO TIPOTEKAET CITUPTOBOE OPOKEHHUE?
Kakoe OpoykeHue JIEXKAT B OCHOBE KBaIlleHHsI OBOIIIeH?
Kakve MHKPOOpPraHMW3Mbl SIBSIIOTCS  BO30yguTensiMd  reTepodep-MeHTaTUBHOTO
MOJIOUHOKHCJIOTO OpOyKeHuUst?
CyMMapHoe ypaBHeHHe MaC/ISTHOKUCIOTO OPOKeHHUsI UMeeT CJIeAYIOLIUM BUL...
bakTepuu Kakux poZiOB yUaCTBYIOT B Pa3/10’)KEHUM MEKTUHOBBIX BeLeCTB?
KoHeuyHbIMU TIPO/IyKTaMH pacriajia LeJI/TF0/I03bl B @3POOHBIX YCIOBUSIX SIB/ISIOTCSL. ,.
Tecm 7
[Tpu Mpon3BO/ICTBE KAKUX MPOJAYKTOB UCTIOB3YIOTCS TIPOXOKH HA30BOTO OPOXKEeHus?
Kaxkoii crioco6 pa3MHOKeHHsI SIB/ISIETCSI OCHOBHBIM [IJIsT APOHOKEH?
KoHeuHbIM  MPOAYKTOM TOMO(EpPMEHTaTUBHOTO  MOJIOUHOKHC/IOTO  OpOXKeHus
SIBJISIETCSL. ..
MecTtamu ecTecTBeHHOT0 0OHTaHUS B TIPUPO/ie MaC/ITHOKUCIIBIX OAKTepHil SIB/ISTFOTCA. ..
[To KakoMy TUTTy OpO’KeHHsI TIPOXO/UT Pa3/io’KeHHe MTEKTUHOBBIX BeIleCTB?
Kakve MUKPOOPTraHWU3MbI Pa3/araioT LIeJUTF0/I03y B aHa3POOHBIX YC/IOBUSIX?
Tecm 8
YeMy paBeH TeMIlepaTypPHbBIM ONITUMYM [I7Is IPOXoKel HU30BOro OpoKeHUs?
B Kakux TeXHOJOrMUeCKHX IpoLieccax UCo/b3yeTcsi MOJIOUHOKHUC/IOe OpoXkeHue?
Kakve  MHMKDOOpPraHW3MBI  SIBJIAIOTCA ~ BO30yAWTeNnsSMH  ToMOGepMeHTaTUBHOTO
MOJIOUHOKUCJIOTO OPOKeHUs?
Kakue opraHnnyeckue coeiiHeHUs1 COPa)KMBaOTCSl MaC/ISTHOKUC/IBIMU OaKTepusiMuy?
Kakve MHMKpPOOpPraHu3Mbl OCYLIECTB/SIOT pas3/ioKeHHe TIeKTUHOBBIX BeIecTB B
aHa3pOOHBIX YC/IOBUSIX?
K KakoMy poly OTHOCSTCSI aHa3pOOHbBIe 1]e/UTH0/1030pa3pylatolie bakrepun?
Tecm 9
Kakue BelriectBa cOpa>xMBarOTCSI MUKPOOPTraHU3MaMHU TP CITUPTOBOM OpOXKeHUn?
B kakoMm Ture OpOXKeHHsI OpraHMUeCKHWX BEIIeCTB YYaCTBYIOT OaKTepul pOJIOB
Streptococcus u Lactobacillus?
OcHoBHbIe BO30yJUTe/TM MaC/ISTHOKUC/IOTO OpOXKeHHs OTHOCSITCS K POJY...
Kakue mpofyKTbl 00pa3yroTCsl TIPU Pa3/io’KeHUHM TIeKTHHOBBIX BEI[eCTB B aHA3POOHBIX
yCI0BUAX?
Yemy  paBeH  TeMmmepaTypHbIU ONTUMYM  JJIsl Me30(DUbHBIX ~ BUJIOB
1[€JIJTFO/I030Pa3pyLIAtOINX OaKTepHiA?
B KakMxX yCIOBUSIX TI0O OTHOIIEHWIO K KHUCJIOPOAY TPOUCXOAUT Pas3oKeHHue
LIeJUTFOJIO3BI?
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Tecm 10
CriupToBoe Opo’KeHre MOYXKHO TIPeZICTaBUTh CIeYIOLMM YDaBHEHUEM...
ITpu Kakux 3HaueHusiX pH cpezibl B X0/le CIIMPTOBOTO OPOKEeHUSI 00pa3yeTcs IIULepUH?
KoHeuHbIMH TIPOAYKTaMH reTepoepMeHTaTUBHOTO MOJIOYHOKUCIOTO OpoKeHUst
SIBJISIFOTCA. ..
K Kkakoil rpymnme TI0 OTHOIIEHHIO K KHUCJIOPOAY OTHOCHUTCS —OOJIBITUHCTBO
MaCJITHOKUC/TIBIX OaKTepuii?
Kakne MUKpOOpraHvM3Mbl y4aCTBYIOT B MOUKe JIbHA?
Kak BusieT MUKpOOHOe pa3/ioyKeHue 11eJI/TF0/I03bI Ha TUI00PO/IUe TIOUB?

Tecm 11
OCHOBHBIMU TTPOAYKTaMH CIIMPTOBOTO OPOKEHUS SIB/ISTFOTCH. ..
Kakue yrneBozbl cOpa>krBarOTCs TIPU MOJIOUHOKHC/IOM OpOXKeHUH ?
CKO/TBKO THUTIOB MOJIOUHOKHUCJIOTO OPOKeHUsI U3BECTHO?
K KakoMy poAly OTHOCSTCS OakTepuu, pas/araroiijie TIeKTUHOBbie B BellleCTBa B
aHa3POOHBIX YC/IOBUSIX?
YeMy paBeH TeMITePATYPHBIM ONMTUMYM /11 TEPMOGUILHBIX OAKTepHH, YUaCTBYIOIIUX B
pas/IoyKeHUH L|eJUII0I03bl?
MecTtamu ecTecTBeHHOTO 0OHUTaHUS YKCYCHOKUCIBIX OaKTepyii B IPUPOZE SBJISIOTCSL. ..

Tecm 12
Kakue MUKPOOPTraHU3MBI SIBJISTFOTCST BO30yAUTEeISIMUA CITUPTOBOTO OPO>KeHusT?
KoHeuHbIMU NIPO/IYKTaMU CITUPTOBOTO OpoxkeHust 1ipu pH = 8 aBAsOTCA. ..
Kakve opraHnueckyde coefdHeHHWs COpa)kKMBalOTCA TMpH ydyacTuu Oakrepwii poja
Clostridium?
B Kakux yCc/0BHSX 10 OTHOILIEHHIO K KUC/I0POAY NPOUCXOJUT pa3/ioykeHre MeKTUHOBBIX
Bell|ecTB?
Kakue MUKpOOpraHu3Mbl pas3/iararoT L|eJI/IF0JI03y B MJIOAOPOJHBIX MTOUBAX?
Kakue yKCyCHOKUC/IbIe OaKTepru SIBISIFOTCS T1ePeOKUCTUTESIMU?

Tecm 13
UeMy paBeH TeMIiepaTypHbIN ONITUMYM [Jis1 POXIKel BepXOBOTro OpoyKeHUs ?
I[Tpy KakuxX YCIOBHUSIX B X0/le CITUPTOBOTO OPOKeHHsI BO3MOXKHO TIOTyUeHHe T/IUIieprHa?
MecTtamu ecTeCTBEHHOTO 0OUTaHUS B TIPUPO/Ie MOJIOUHOKUC/IBIX OaKTepUid SIBJISTFOTCS. .
[To oTHoIIEHHUIO K KMC/IopoAy 6aktepun u3 poza Clostridium siBnisitoTcsl...
B uém 3ak/trouaeTcs 3HaueHue pPas/io’KeHUs! TeKTUHOBBIX BellleCTB B IpUpoje?
Kakve MHKpOOpPraHM3Mbl pas/iaraloT LeJIF0/I03y B OTHOCUTE/NBbHO OefHBIX 110
TUIOOPOAMIO TI0UBax?

Tecm 14
B kakoMm T1ipolecce TIpeBpalljeHMsI MHKPOOPraHM3MaMH COeJUHEeHWM yrjepoja
yuacTBYIOT ApOXKU pofia Saccharomyces?
BakTepynu Kakux pPO/IOB OCYIIIeCTB/ISIFOT MOJIOUHOKHC/IOe OpoykeHMe?
Kakve MMKDOOpraHvM3Mbl pa3BUBAIOTCS BO BpeMsi OCHOBHOM CTaZuu OpO)KeHUusi Mpu
BO/IHOM MOUYKe JTyOOBOJIOKHHCTBIX PACTeHHU?



4. Kakue MUKpPOOPTraHW3MbI pa3/iararoT LIe/UTH0/I03Y B a9POOHBIX YCIOBUSIX?

5. Kakue coenvHeHus T1ipeoOsiafialoT Cpefyd KOHEUHBIX TIPOAYKTOB  pa3/ioKeHUs
1[eJI/TF0JI03bI B aHA9POOHBIX YCITOBUSIX?

6. Kakoe 3HaueHne pH cpeabl fB/seTCs ONTUMAaJbHBIM [JIS1 >KU3HE[eATe/bHOCTU
YKCYCHOKHC/TBIX OaKTepHii?

KonTponkHas pabora (Tectsl) — KpyroBopor a3ota
Tecm 1

1. Kakrie MHUKpPOOpPraHW3Mbl OCYILECTB/ISIOT aMMOHU(MUKALUIO Oe/IKOBLIX BEIEeCTB B
a3pOOHBIX YCTOBUSIX?
B kakoe BpeMsi Toia UMMOOH/TM3a1HsI a30Ta B TIOYBE UMEET MOJI0KUTe/TbHOe 3HaueHue?
B uéM 3ak/rouaeTcs CYI[HOCTh MepBoM (a3bl HUTPU(DUKALUN?
Kakue BU/ibl feHUTPUDHKALIMKU CYILIeCTBYIOT?
Kakue (hakTopbl CHUKalOT CKOPOCTh JeHUTPU(DUKAL[UN?
[To oTHOIIEHUIO K KACIOPOAY OakTepuu poja Azotobacter sIB/ISIOTCA. ..
Kakue BelriecTBa moJiyuaroT KyOeHbKOBbIe 0aKTepUX OT PAaCTEHUM MPU CUMOHO03e?
Kakve MUKpPOOPraHU3MblI SIBJISSFOTCSI aCCOLMAaTUBHBIMU a30T(UKCaTOpamMu?

O ooNDUE WN

Ha kakux rouBax (B 3aBUCMMOCTH OT TUIOJOPOAMSI U BOAHOTO pexkuma) 3¢ deKTHBHee
BCET0 NPUMEHSITh a30TOOAKTEPUH?
10. Kakvie MUKpPOOPraHM3Mbl COCTaBJISIIOT OCHOBY HUTparvHa?
Tecm 2
Kakue BelllecTBa Mo/iBepraroTcs aMMOHU(MUKAITUK?
3aBUCHUT JTK MPOLIeCC UMMOOW/TH3aI[iH a30Ta B TIOUBE OT BpEMEeHH rojia?
[Tporjecc okuc/IeHUss MUKPOOpraHM3MaMU aMMUaKa B @30THYIO KMCJIOTY Ha3bIBaeTCH. ..
[To oTHOIIIEHHUIO K KUCJIOPOAY AeHUTPUPUIMPYIOIe 6aKTepuu SBJISIOTCS. .

ik e

B  0eccTpyKTypHbIX TIOUBax HHUTPUGHUKAIUSA U  JAeHUTPUDUKALUA  TIPOXOJSAT
OZJHOBPEMEHHO WJIU M0C/e/]0BaTebHO?

o

YuacTByIOT /i1 rpubbl B (PUKCAL[UM MOJIEKY/ISIPHOTO a30Ta?

Kakve 1leHHble [/ pacTeHWH BelleCcTBa BBIJENAIOTCA KieTKaMu Azotobacter

chroococcum B okpy»Karolyo cpefy?

8. CumOMOTHUECKUMU a30T(PUKCATOPAMU SIBIISIFOTCS. ..

9. W3 Kakux KOMIIOHEHTOB TOTOBUTCSI pU30TOPPUH?

10.B paboTe ¢ KakuMU CeJIbCKOX03iCTBeHHBIMHU KY/IbTypaMH UCII0/Ib3YeTCs] HUTParuH?

Tecm 3

1. Bo36ygutensiMu aMMOHUGbUKAL[MU OeTKOBBIX BEIeCTB SIBJISIOTCHL. ..

2. B Kakux ycioBusiX (a3pOOHBIX WM aHA’POOHBIX) KOHEUYHBIMU TIPOAYKTaMHU
aMMOHU(DUKAu OeNKOBBIX BeILeCTB SIB/ISIOTCS aMMHaK, BOJa, YIJIEKUC/BbIA Ta3 U
cybdatbI?

3. Ilpomecc mepeBosia MHUHepaldbHbIX (OpPM a30Ta TMOYBBl B Oe/KM K/I€TOK OakTepuit
Has3blBaeTCH...

4. Kakue MUKpPOOpPraHM3Mbl yUaCTBYIOT B HUTPU(PUKALIMW?

5. B uém 3akroyaercsi 3HaueHHe HUTPUGPUKALMK [/1s1 a30THOTO NMTUTAaHUSI paCTeHU?



B kakux mpotieccax TpeBpallieHdss MUKPOOPraHM3MaMH COeIMHEHHUM a30Ta y4aCTBYIOT
6akTepun Pseudomonas?

Kakue (hakTophl CTIOCOOCTBYIOT MPOTEKAHHUIO AeHUTPUPUKALIAHN?

[To oTHOIIEHNIO K KUC/I0POoy a30TdhuKcaTophl U3 pofia Clostridium siB/siroTCA. ..

B KakoWl CTafiud CBOETr0 pa3BUTHUS K/IyOeHbKOBble OaKTepUHM OTJIMYAIOTCS CaMOi
BBICOKOM a30T(HUKCUPYIOLLeH CTTIOCOOHOCTHIO?

10.Kakue  MukpoOHble  3eMyeygoOpuTe/bHble — TIperapaThl  TNPUMEHSIIOTCS B

ke

9.

CeJIbCKOX0351CTBEHHOM TIPOU3BO/ICTBE?

Tecm 4
Kakrie MUKPOOpPTraHU3Mbl OCYILeCTB/ISIOT aMMOHU(PUKALIMIO B aHA9POOHBIX yCIOBUSX?
Kakue BHelIHYE (haKTOPbI OKa3bIBAIOT BJIUSTHHE Ha CKOPOCTb aMMOHHU(UKAITN?
YcunuBaeT 11 UMMOOW/T3al[|I0 a30Ta 3aralika COJIOMbI B TIOUBY OCEHbIO?
Bropyto a3y HUTprbHUKALIMK MOXXHO TIPeJCTaBUTh C/IeAYIOIUM YPaBHEHUEM. ..
C TmoMOIIbI0 KakKUX arpoTeXHUUeCKUX TPHUEMOB BO3MOXKHO peryIvpoBaHUe
JleHUTpU(UKaALAN?
g Kakux THUIIOB TIOUB XapaKTepHO HaubOosbliee pacrnpocTpaHeHue Azotobacter
chroococcum?
CumbroTHUeCKUMH a30T(GUKcaTopaMy y 6000BBIX paCTeHUH SBISIOTCSL...
Kakue BelrjecTBa TIO/IyUalOT pACTEeHUS OT aCCOLMATHBHBIX a30T(MUKCATOPOB B
pe3y/bTaTe B3aMMHOTO 0OMeHa?
Kakoit MUKpOOHBII TperiapaT rOTOBUTCSI HA OCHOBe K/TyOeHbKOBBIX OaKTepHii?

10. Criocobom miprMeHeHUs a30TO0AKTepUHA SIB/ISIETCS. ..

kb
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9.

Tecm 5
[Tporiecc MuHepanu3alMu OpraHuyeckux GopmM a3oTa /0 aMMHaKa Ha3bIBaeTCsl. ..
[To oTHOIIIEHHUIO K KUC/IOPOAY YPOOaKTEePUU SIBIISIFOTCS. .
Uemy paBHO cooTHoueHre C : N B meperipeBiieM HaBo3e?
CkosibKO (a3 BbIZIe/ISIIOT B HUTPU(UKAL[UN?
KakoBbl BO3MO’KHbIE OTpHIlaTebHbIe TOCAeACTBUS HUTPUDUKALIUUA [JIS1 TIO0POZUS
T0YB?
Bo30yaurensiMu eHUTPUGDUKALIUU SBJISIOTCS. .
B uém 3akstouaeTcsi 3HaueHWe (PUKCAl[y MOJIeKY/SIDHOTO a30Ta MUKPOOPraHW3MamMu
[/1S1 TTATaHWSL paCTeHUN ?
B kakoMm mporjecce TpeBpaileHdss MUKPOOpPTaHU3MaMy COeJIMHEHHWI a30Ta y4aCTBYIOT
6aktepuu poga Rhizobium?
KakoBa 1ociejoBaTeTbHOCTb CTaZIMMHOTO Pa3BUTUSI KITyOeHBKOBBIX OaKTepuii?

10. Kakoit MUKPOOHBI# MperapaT UCI0Jb3yeTcsi B paboTe C OBOIIHBIMU KYJIbTypaMu?

ARSI .

Tecm 6
[1pu Kakux yC/I0BHSIX IO OTHOIIEHUIO K KUC/IOPO/ly MPOXOAUT aMMOHU(bUKaI[1s?
KoHeuHbIMU NIPOAYKTaMU aMMOHHU(DUKAI[UM MOUEBHHBI SIBJISIFOTCSL. ..
I[Tpu kakoMm cootHomieHuu C : N He MPOUCXOJUT UMMOOMTH3AI[Hs?
Kakve MUKpPOOPraHu3Mbl OCYIeCTB/ISIOT BTOPYIO a3y HUTPUDUKALIUU?
Hutpudukaiys npoxoauT B a3poOHBIX WK aHa3POOHBIX YCTOBUSIX?



9.

[TpoLecc BOCCTaHOBIEHUS] HUTPATOB /0 aMMMaKa, KOTOPBIM SIB/SETCS WCTOYHUKOM
a3oTa NpU T[OCTPOEHWH KJ/IeTOUHOTO BelecTBAa MHUKDOOPraHM3MOB U pacTeHuH,
Has3blBaeTCHl...

B uém niposiBasieTcs Bausinue Azotobacter - chroococcum Ha pocT pacTeHUit?

Kakue 3HaueHusi pH cpenbl SBASIOTCA ONTUMAJbHBIMU U1 >KU3HeZesTeTbHOCTH
K/TyOeHBKOBBIX OAKTepPHIA?

Kakrie MUKPOOpPraHU3Mbl CTIOCOOHBI OCYIIECTB/ISATh (PUKCALIAI0 MOJIEKY/ISIPHOTO a30Ta?

10.B paboTe ¢ KaKUMU CeIbCKOXO03SICTBEHHBIMU KY/IbTYPaMH MCII0/Tb3yeTCs] pU30TOPGhUH?

S i
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8.
9.

Tecm 7
CoueraHue KakuMx BHelIHMX (akTopoB obecrieurBaeT BBICOKYIO  CKOPOCTb
aMMOHU(UKaLn?
Kakvie MUKpOOpPraHu3Mbl OCYLLeCTB/ISIOT aMMOHU(PUKALIMIO MOYEBUHBI?
Uemy paBHO cooTHoleHre C: N B cBexem HaBo3e?
B uém 3ak/touaeTcs CyLUHOCTb BTOPOU (pa3bl HUTPUPHUKALU?
[Tpoliecc BOCCTaHOBJEHHsSI HUTPATOB W HUTPUTOB [0 Tra3000pasHBbIX COeJUHEHUM
Ha3bIBaeTCH. ..
Y4acTBYIOT /IM aKTUHOMMLIETHI B (PUKCALIMU MOJIEKYJISIPHOTO a30Ta’?
Kakue cB0OOJHOXXUBYIIME a30T(HUKCATOPbI paclpOCTpaHeHbl B TOYBAX YMEpPEHHOTO
K/MMara?
Kakum pacteHusiM B 60sibliIeli cTereHH NPUCYIa CUMOMoTHUecKast a30ThUKcaLs?
B uém 3aksrouaeTcst BIUsIHME HUTparuHa Ha POCT U pa3BUTHE paCTeHUN?

10. I3 KakMX KOMIIOHEHTOB TOTOBUTCST a30TOOAKTEPUH?

1.

w

Tecm 8
B kakux ycioBusix (@9pOOHBIX WM aHA3pOOHBIX) KOHEUHBIMU TMPOAYKTaMHU
aMMOHU(UKaluu OeTKOBBIX BeIeCTB SIBJ/ISIOTCS aMMHaK, aMHWHbI, YTJIEKUC/bIA Tas,
opraHvueckyie KAC/I0ThI, MepKariTaHbl, UH/I0JI, CKaTOJI, CEPOBOJIOPOA?
YcunuBaeT 11 UMMOOW/T3aL[|I0 a30Ta 3arallika COJIOMbl B TIOUBY BECHOU?
Kakue ycnoBust CriocO6CTBYIOT JiyullieMy NPOTeKaHUI0 HUTPUPUKALIUU?
Kakoii mporjecc TmipeBpailjeHHs a30Ta TpPU CO3peBaHWM HaBo3a CHOCOOCTBYeT
TIOJTyYeHUI0 U3 Hero OpraHnuyeckoro y00peHust Xopoliero Kauecrna?
Kakue MUKpPOOPraHU3MbI OCYIIeCTB/ISIOT MepByI0 a3y HUTpUUKaLumn?
[Tpotiecc 6MOMOTMYECKOTO BOCCTAHOB/IEHHSI HUTPATOB Ha3bIBAeTCHl. .
B kakoMm rmpoliecce TipeBpallleHHsIMA MHKDOOPraHMW3MaMH COeJUHeHUN a30Ta
y4acTBYIOT ypoOakTepuu?
[To OTHOILIEHUIO K KUCTOPOAY K1yOeHbKOBbIe OAKTePUU SIBJISFOTCSL. .
B kakoM miporiecce TipeBpallleHHsI MUKPOOPraHU3MaMM COelMHeHWM a30Ta y4yacTByeT
Azotobacter chroococcum?

10. Kakoit MUKPOOHBI# MpernapaT UCIoJb3yeTcsi B paboTe ¢ 6000BbIMU KyIbTYpaMU?

1.

Tecm 9
KoHeuHbIMM TIPOIYKTaMM aMMOHH(UKaMU OeKOBBIX BeIeCTB B  aHA3POOHBIX
YCIOBUSX SIBJISIFOTCSL. ..
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Kakoii rmporjecc TipeBpallleHHsi MUKPOOPTaHW3MaMHu COeJWHEHWM a30Ta SIBJISeTCS
oOpaTHBIM UMMOOU/TU3ALIUN?
Kakue MUKpOOpraHU3Mbl yUaCTBYIOT B HUTpU(DUKAIUU?
[TepByto a3y HUTPUDPUKALIMA MOKHO TIPe/ICTaBUTh C/IeIVIOIIUM ypaBHEHUEM. ..
KakoBbI OTpHIiaTe/IbHbIE TIOC/e/ICTBUS AeHUTPUPUKALIAN?
B  OCTPYKTYpeHHBIX TIOUBaX HUTpUGDUKALMA W  JAeHUTPUPHKAIUS  TTPOXOJSAT
OJTHOBpEMEHHO WJIY TI0C/Ie/0OBaTeTbHO?
Kakue BelllecTBa Mo/Ty4aroT acCOLIMAaTHBHbIE a30T(HUKCATOPbI OT paCTeHU B pe3y/bTaTe
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30T(HUKCUP VIOIIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B Kakux CTaJusiX CBOEro pa3BUTHS KITyOeHbKOBbIe OaKTepUU HaXOASATCS B TIOUBe?
B KakKue CpOKH Ce/IbCKOX031iCTBeHHbIe KY/IbTyphl 00pabaThIBatOTCS HUTPAarHOM?
Tecm 10
Kakue a3pobHbIe OaKTepHUH YUaCTBYIOT B aMMOHHUGMHUKAI[UN O€TKOBBIX BEI[ECTB?
Yemy paBHO cooTHoiueHnue C : N B conome?
UeMy paBeH TeMIlepaTypPHbBIA ONTUMYM [JIsl KU3HeJesiTeTbHOCTH HUTPUGDHUIUDYIOLUX
OakTepuii?
XuMuU3M HUTPUGDHUKALIMH MOXKHO TIPeZICTaBUTD Uepe3 C/IeAyIolre YPaBHEeHUL. .
[Ons kakux 1oyB (B 3aBUCMMOCTM OT Tura W pH cpezbl) xapakTepHa KOCBeHHasi
JleHUTpUDUKALIUS?
B KakoMm Tiporiecce mpeBpailjeHusi MUKPOOPraHU3MaMH COeJUHEeHU a30Ta Yy4aCTBYIOT
6aktepuu pogo Nitrosomonos, Nitrososovibrio, Nitrosocystis?
NeAnTpUdUKaIys MPOXoJUT B a3POOHBIX UM aHA3POOHBIX YCIOBUAX?
UeMy paBeH TeMIepaTypHbI ONTUMYM [/l JKA3He/eATeTbHOCTU K1yOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa moiyyaroT pacTeHUst TIpU CUMOMO03e 0T KTyOeHbKOBBIX OaKTepuii?
B pabore «C KakKMMU CeMbCKOXO3SMCTBEHHBIMHA  KY/JIbTYpaMH  MCIOIb3YeTCs
a30ToOaKTepuH?
Tecm 11
BakTepry Kakux po/[0B IPUHUMAIOT ydacThe B aMMOHH(DUKaI[uu 6e/TKOBbIX BelljeCTB?
ITpu kakoMm cootHomieHuu C : N TpouCXoAuT UMMOOMIU3ALIYS a30Ta B TTOUBe?
[To OTHOIIEHUIO K KACTOPOAY HUTPUGDHUIUPYIOIIe OaKTepUH SBISIOTCS. ..
B uéMm 3ak/iouaeTcs TIOMOXKUTENIbHOe 3HaueHue AeHUTpU(dUKaAIMd B 1eJIOM [/
TIPUPO/BI?
A3oTduKCcaTopkl, CYI[eCTBYIOIMEe He3aBUCHMO OT PACTeHUM, Ha3bIBalOTCH. .
Kakue 3HaueHusi pH cpefpl SBASIOTCS ONTUMAa/IbHBIMU IS >KU3HEEes I TeTbHOCTH
Azotobacter chroococcum?
B Kakux mouBax (B 3aBUCMMOCTH OT IIoflopoAuss U pH cpezbl) pacripoCTpaHeHbI
K1yOeHbKOBBIe OakTepuu?
B Kakux cTagusix CBOEro pa3BUTHS KITyOeHbKOBbIe OaKTePUU HAaXOASTCS B PACTEHUSIX?
Kakure MMUKpPOOpraHHU3Mbl COCTaBJ/ISIIOT OCHOBY a30TobakTeprHa?
CriocoboM mprMeHeHWs] HUTParuHa sIBJISIeTCS. ..



7.
8.
9.

Tecm 12
KoHeuHbIMU TIPO/IYKTaMH aMMOHU(UKALIMKA Oe/TKOBBIX BeI[eCTB B a3POOHBIX yCIOBUSIX
SIBJISIFOTCSL. ..
B kakoe BpeMsi ToZia UMMOOHIM3a1IMs a30Ta B IIOYBe UMeeT OTpULIaTe/IbHOe 3HaueHue?
Kakue 3HaueHusi pH cpefpl SIBASIOTCS ONTUMA/JbHBIMU /Ui >KU3HEEesTeIbHOCTH
aBTOTPO(HBIX HUTPHU(PUKATOPOB?
B uéM 3akatouaeTcs 3HaueHre HUTpUbUKaLuu /151 GochOopHOTo MUTaHUs paCTeHUN?
Cyl[HOCTh KaKOro mpoliecca TpeBpallieHrss MUKPOOpPraHM3MaMu COeJMHeHU a3oTa
COCTaB/IsieT HUTPaTHOe JibIXxaHue?
Kakue BHemHue ()akTOpbI CIIOCOOCTBYIOT HauOO/bIIEMY pPacCIpOCTPAaHEHHWIO B TIOUBe
Azotobacter chroococcum?
Kakue MUKpOOpraH13Mbl OCYILECTB/ISIIOT aCCOLMAaTUBHYIO a30THUKCALIUIO?
Kakoe cBOMCTBO K/TyOeHBKOBBIX OAaKTEPHUM YUUTHIBAETCS TIPYU TTPUMEHEHUH HUTPAaruHa?
Criocobom TipuMeHeHUs1 pu30TOpGhUHA SBISIETCS. .

10. B uéMm 3akmrouaeTcs BAMsSHUE a30TOOAKTepHHA Ha POCT M pa3BUTHE PaCTeHUM?

KonrposnbHasi pabota (TecThl) — Brionorndeckast a3oThuKcamys
Tecm 1
Kakwue BelrjecTBa MoJyiyuaroT K/iy0eHbKOBbIe OaKTepUM OT pacTeHui rpu cumbro3se?
Kakue MUKpPOOpraHU3MbI SIBJSIIOTCS aCCOLIMAaTUBHBIMU a30T(¢UKCAaTOpaMu?
Ha kakux mouyBax (B 3aBMCHMOCTH OT IJIOJOPOAUS U BOJHOTO pexkuma) 3¢ddekTruBHee
BCEr0 MPUMEHSITh a30TOOaKTepUH?
Kakue MUKpOOpraHvM3Mbl COCTaBJISIOT OCHOBY HUTparmHa?
Tecm 2
YuacTByIOT /i1 rpubbl B (PUKCAL[UM MOJIEKY/ISIPHOTO a30Ta?
Kakue 1leHHBble /1 pacTeHHI BelecTBa BBIJENIAIOTCS KiaeTKamMu Azotobacter
chroococcum B okpy»Karolyto cpesy?
CuMOMOTHUECKUMH a30TPUKCATOPAMU SIBJISTFOTCSL. .
B paboTe ¢ KaKuMu CeIbCKOXO035ICTBEHHBIMU KY/IbTYPaMH UCI0JTb3yeTCs] HUTParuH?
Tecm 3
B Kkakoii cTafuM CBOero pas3BUTHsI K/I1yOeHbKOBble OaKTepUH OTIMUAOTCS CaMOM
BBICOKOM a30T(HUKCHUPYIOIIel CITOCOOHOCTRIO?
Kakve  MHUKpOOHble  3emseynoOpuTesnbHble  TIperapaTtbl  TMPUMEHSIOTCA B
Ce/IbCKOX0351CTBEHHOM IIPOM3BO/ICTBE?
M3 KakuX KOMIIOHEHTOB TOTOBUTCSI pU30TOPUH?
Kakoit MUKpOOHBIH TiperapaT UCIo/ib3yeTcs B paboTe ¢ 6000BbIMU KyIbTypaMu?
Tecm 4
CuMOMOTHUECKUMH a30TPUKCaTOpaMu y 6000BBIX pacTeHUH SIBISIFOTCS. ..
Kakue BeljecTBa TOMydalOT pacTeHUs OT AaCCOLMATHMBHBIX a30T(PUKCAaTOPOB B
pe3yJsibTaTe B3aMMHOTO OOMeHa?
Kakoit MUKpOOHBII rperapaT rOTOBUTCSI HA OCHOBe K/1yOeHbKOBBIX OaKTepHii?
CriocoboM mprMeHeHUsI a30T00aKTepyHa SIB/ISIETCH. .



Tecm 5
B uéMm 3akstouaeTcs 3HaueHUWe (UKCAL[UM MOJIEKY/ISIPHOTO a30Ta MUKPOOPraHW3MaMH
JUTSE TTATAHUST PACTEHUI?
B KakoMm Tiporiecce mpeBpalljeH|si MUKPOOPraHMU3MaMH COeJUHEeHUM a30Ta y4acCTBYIOT
6aktepuu poga Rhizobium?
KakoBa mocie/joBaTe/lbHOCTh CTaJJUMHOTO Pa3BUTHS K/TyOEHbKOBBIX OAKTEPHUM?
Kakoit MUKpOOHBIH TperapaT UCIo/b3yeTcs B paboTe C OBOIIHBIMU KY/IbTYPaMu?
Tecm 6
Kakve 3HaueHwss pH cpefpl SIBASIIOTCS OINTUMAaJbHBIMM [IJIS >KHA3HEeSTeTbHOCTU
K/TyOEeHbKOBBIX OAKTepUiA?
Kakue MUKpPOOpPraHu3Mbl ClIOCOOHBI OCYITIECTB/IAThH (PUKCALAI0 MOJIEKY/ISIPHOTO a30Ta?
B paboTe ¢ KaKuMU Ce/TbCKOXO035HCTBEHHBIMU KYJIbTYPaMH HCIIOJTb3yeTCs pu30TopduH?
[To OTHOIIEHUIO K KACTOPOAY K1yOeHbKOBbIe OAKTEPHUHM SIBJISIOTCHL. ..
Tecm 7
Y4acTBYIOT /I aKTUHOMMIIETHI B (PUKCALIUK MOJIEKY/ISIPHOTO a30Ta’?
Kakue cBOOOJHOXXMBYIIME a30T(GHMKCATOPbI paclpOCTpaHEHbl B TOYBAX YMEPEHHOIO
K/JUMara?
Kakum pacteHusiM B 00JIbIIiel cTeTieHU TIPUCYIIa CUMOUoThYeCKasi a30TduKcarys?
B uéM 3aK/rouaeTcs BAUSTHUE HUTParuHa Ha POCT U Pa3BUTHE PACTEHUI?
Tecm 8
Kakue BelriecTBa 1oJTyuaroT acCOI[MaTUBHBIE a30T(HUKCATOPhI OT paCTeHUH B pe3ysbTare
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30THUKCUP YIOIITMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. .
B KakMx CTausiX CBOEro pa3BUTHS KITyOeHbKOBbIE OAaKTePUU HAXOASTCS B TIOUBE?
B Kakue CpOKHU Ce/IbCKOX03iCTBEHHbBIE KY/IbTYyphl 00pabaThIBalOTCS HUTPAarHOM?
Tecm 9
YeMy paBeH TeMIIepaTypPHbIM ONTUMYM I >KU3HEAesTeIbHOCTU KIyOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa MoIyyarOT pacTeHUs TIpU CUMOMO03e OT KTyOeHbKOBBIX OaKTepuii?
B pabote C KakuMU CeJbCKOXO3SIHCTBEHHBIMH  KY/JIbTYPaMU  MCIIO/Ib3YeTCs
a30TOOaKTepuH?
B Kakux CTagusix CBOEro pa3BUTHS KITyOeHbKOBbIe OaKTePUU HaXOASTCS B PaCTEHUSIX ?
Tecm 10
B kakux mouBax (B 3aBHUCMMOCTU OT TuioZopoauss W pH cpezbl) pacripocTpaHeHbI
K/1yOeHbKOBBIe OaKTepuu?
B Kakux CTagusiX CBOEro pa3BUTHS KITyOeHbKOBbIE OAKTePUU HAXOASTCSA B PACTEHUSX?
Kakue MUKPOOpPraHU3Mbl COCTaB/ISIFOT OCHOBY a30ToOaKTeprHa?
Crioco60M npyUMeHeHHs] HUTParuHa sIBJISIeTCS. .
Tecm 12
Kakue MUKPOOpPraHU3MbI OCYII[eCTBIISIFOT aCCOIIMAaTUBHYIO a30ThUKCAI[HI0?
Kakoe CBOHCTBO K/1yOeHbKOBBIX OAKTEPUM YUUTHIBAETCS TIPU ITPUMEHEHHUH HUTParuHa?
CriocoboM nprMeHeHUsI pu30TOp(UHA SIBSETCH. ..



4. B uém 3ak/mouaeTcst BIUsIHUAE a30To0aKTepHHa Ha POCT U Pa3BUTHE PACTEHUM?

VuauBuayanbHOe TBOPUECKOe 3a/laHue
Posib MUKpPOOpPraHU3MOB B TIPUPO/IE U XKU3HU YesI0BeKa»

Tembl UHAMBHUYa/IbHBIX TBOPUYECKHUX 3a/iaHUH/TIPOEKTOB:

1. XapakTepucTvka MUKpoopraHusMa p. Pseudomonas ¥ ero posib B NpUpPOe W/WIU
JKU3HU UesioBeKa.

2. XapakTepucTHMKa MUKpoopraHusma Azotobacter chroococcum u ero posib B IpHpo/jie
W/WIH )KU3HU YesioBeKa.

3. XapakTepucThka MUKpoopraHusma Azotobacter beijerinckii u ero ponp B mpupoje
W/WIH )KU3HU YesioBeKa.

4. XapakTepucThKa MUKpoopraHu3Ma p. Nitrosomonas U ero pojib B TMPUPOJEe W/WIU
JKU3HU 4YesioBeKa.

5. XapakTepucTuKa MUKpoopraHusma p. Nitrosospira v ero poJib B TIPUPOZE W/ WU )KU3HU
yesioBeKa.

6. Xapakrtepuctvka MUKpoopraHusma p. Nitrosococcus ¥ ero posb B IIpUpOJe /WU
JKU3HU UyeioBeKa.

7. XapakTepucCTHKa MUKpoopraHusMma p. Nitrosolobus 1 ero poJib B mpUpo/ie W/Wiu KU3HU
yesi0BeKa.

8. XapakrepucTtuka MUKpoopranusma p. Nitrobacter u ero ponb B mpupojie W/ >KU3HU
yesi0BeKa.

9. Xapakrepuctvka MUKpoopranusMma p. Nitrospira U ero posib B NPUPOJEe U/WIU XU3HU
yesioBeKa.

10. XapakTepucTtvka MUKpoopraHusmMa p. Nitrococcus ¥ ero posib B IIPUPOJeE W/WIA KU3HU
yesioBeKa.

11. XapakTeprucTika MUKpoopraHvsMma p. Beggiatoa v ero poJib B NpUpoOze U/WIA KU3HU
yesi0BeKa.

12. XapakTepucTrika MUKpoopranusMa p. Rhizobim u ero posibs B mpupojie W/umm >XU3HU
yesi0BeKa.

13. XapakrepucTtrka MukpoopranusmMa p. Chromatium u ero posib B mpupoie W/Win >KU3HU
yesioBeKa.

14.Xapaktepuctuka MukKpoopraHusma p. Thiospirillum u ero posb B mipupozse w/umu
JKU3HU 4YesiOBeKa.

15. XapakTepucTrka MUKpoopranusmMa p. Chlorobium u ero posb B npupozie W/umm >uUsHu
yesi0BeKa.

16. XapakTeprucTrKa MUKpoopranmsMa p. Micrococcus 1 ero poJib B TIpUpPOJie U/UIHU KU3HU
yesi0BeKa.

17.XapakTrepucTika MUKpoopraHusma p. Staphylococcus v ero posb B mipupofe w/uu
JKU3HU 4Ye/iOBeKa.

18. XapakTepucTika MUKpoopraHu3ma Streptococcus lactis u ero posib B mpupojie wW/uiu
JKU3HU 4YesiOBeKa.



19. XapakTepucTKa MHUKpPOOpraHusma Streptococcus Cremoris U ero pojb B TMpPUpoze
W/WIH )KU3HU YesioBeKa.

20. XapakTepucTvKa MUKpoopranusma Streptococcus thermophilus u ero pons B npupoge
W/WIH )KU3HU YesioBeKa.

21. XapakTepucTiKa MUKpoopraHusma Bacillus cereus 1 ero posb B mpupo/e W/Win >XKU3HU
yesioBeKa.

22.XapakTepucTKa MUKpoopraHusma Bacillus megaterium u ero posb B mpupofie W/wiu
JKUA3HU YeJsIoBeKa.

23. XapakTepucTtuka Mukpoopranu3ma Bacillus mesentericus v ero posb B npupoje W/uau
JKHA3HU YesIOBeKa.

24. XapakTepucTvka MuKpoopranusma Bacillus mycoides u ero posis B mpupoze w/umu
JKHA3HU YeJIOBeKa.

25. XapakTepucTuKa MuKpoopraHu3Ma Bacillus subtilis 1 ero ponb B mpupoze u/wuiu
JKU3HU YeJsIOBeKa.

26. XapakTepuctuka Mukpoopranusma Clostridium pasterianum ¥ ero poJjib B TpHpo/jie
W/VTY KU3HU YesioBeKa.

27.Xapakrepuctrvka Mukpoopranusma Clostridium botulinum u ero posns B mprpozie u/nmm
JKHA3HU YesIOBeKa.

28. XapakTepucTvka MUKpoopraHusma p. Desulfotomaculum u ero pons B rnpupoje w/uiu
JKHA3HU YesIOBeKa.

29. XapakTepucTuKa MUKpoopraHusma Lactobacillus bulgaricus u ero ponb B mipupoje
W/VTU )KU3HU YejioBeKa.

30. XapakTepucTrika MukpoopranusMa Lactobacillus lactis u ero posb B mpupose u/vunu
JKWA3HU YeJsIOBeKa.

31. XapakTepucTUKa MUKpoopranusma p. Mycoplasma u ero posib B IpUpo/ie W/WIA XU3HU
yesioBeKa.

32. XapakTepucTrikKa MUKpoopranusma p. Sulfolobus u ero posib B mpupo/ie W/Wau >XU3HU
yesioBeKa.

33. XapakTepucTrka Mukpoopranusma p. Ureaplasma u ero posib B pypo/ie U/WIn >KU3HU
yesioBeKa.

34. XapakTeprcTrKa MUKpoopranu3ma p. Eubacterium u ero ponb B pupoje u/uam >KUu3sHu
yesioBeKa.

35. XapakTepucThkKa MUKpoopraHusma p. Pediococcus u ero posib B IpUpo/ie W/WIn >KU3HU
yesioBeKa.

36. XapakTepucTvka MUKpPOOpraHusMa p. Sarcina ¥ ero pojib B TPUPOJE W/WIU KU3HU
yesioBeKa.

37.XapakTeprucTriKa MUKpoopraHusMa p. Propionibacterium v ero ponb B IpUpojie W/Wau
JKU3HU YesiOBeKa.

38. XapakTepucTrika MuKpoopranusma p. Rickettsia v ero ponb B mpuposie W/uiu >KU3HU
yesioBeKa.

39. Xapaktepuctvka MukpoopranusMma p. Gallionella u ero ponb B ripupojie W/uim >Ku3HU
yesioBeKa.



40. XapakTepucTUKa MUKpoopraHu3ma p. Leptothrix u ero posib B TIpupojie W/WIA >KU3HU
yesioBeKa.

41. XapakTepuCTHKa MUKPOOpranusma p. Myxococcus ¥ ero posib B IPUPOJe W/W/IN XXU3HU
yesioBeKa.

42.XapakTepucTUKa MUKpoopraHusMa p. Azotobacter u ero poJib B IpUpPO/ie W/WIN >KU3HU
yesioBeKa.

43. XapakTepucTuKa MHUKpoopraHusma p. Derxia ¥ ero po/jb B TPUPOJE W/WUIU KU3HU
yesioBeKa.

44.XapakTepucTUKa MUKpoopraHusma p. Agrobacterium W ero poJjib B MPHUPOJe W/WUIU
JKHA3HU YesIOBeKa.

45. XapakTepucTUKa MUKpoopraHusma p. Acetobacter ¥ ero poJib B IpUPOAe W/ WUIW XKU3HU
yesioBeKa.

46. XapakTepucTuKa MUKpoopranusma p. Escherichia u ero posib B npupojie W/wid »KU3HU
yesioBeKa.

47.XapakTepucTuKa MUKpoopraHusma p. Salmonella u ero posbs B mpupoje W/Wau XKU3HU
yesioBeKa.

48. XapakTepuctuka MukpoopranusMma p. Klebsiella u ero pons B mpupoje w/umm >XuU3Hu
yesi0BeKa.

49. XapakTepucTHUKa MUKpoopraHr3ma p. Enterobacter v ero posib B IpyUpo/ie W/WIKN XXU3HU
yesi0BeKa.

50. XapakTepucTtvka MUKpoopranusMa p. Proteus v ero posib B NpPUPOAE W/WIU >KU3HU
yesioBeKa.

51. Xapaktepuctuka MUKpoopraHusma p. Erwinia ¥ ero posib B mpupoje W/WIU KU3HU
yesioBeKa.

52. XapakTepucTvka MUKpoopraHusma p. Photobacterium u ero poss B mpupoze u/vam
JKU3HU UyeJioBeKa.

53. XapakTepucTviKa MUKpoOOpraHusma p. Leuconostos v ero posib B IpUpoOZie U/WIU KU3HU
yesioBeKa.

PaboTa BBLITIONHSIETCS B COOTBETCTBUU C TIJIAHOM, TIPUBEJIEHHBIM B METOJUYECKHX
YKa3aHUSIX 110 AUCLIUTIVHE.

Kpurepuu onjeHku:

Ne OreHka B
OLieHVBaeMble TTapaMeTphbl

/o basuiax

1. | KauecTBO fOK1aja:

MPOU3BOAUT  BbIJAIOIEecss BIeuyaT/eHue, COMPOBOXKAAeTCs
W/UTFOCTPaTUBHBIM MaTrepuasiom, WCII0/Tb30BaHbl
MHUKPOOHMOIOTMUeCKHe TeXHOJIOTUH B TMpaKTHUKe TPOM3BOJCTBA U
repepabOTKH CeTbCKOX035THCTBEHHOM MPOAYKLIUY;

SO R, NN W

- YETKO BBICTPOEH;
- paccka3bIBaeTCsl, HO He 00BSICHSIETCS CYyTh PabOTHI;
- 3aUUTHIBAETCS.

2. | Ncrionb3oBaHue 1eMOHCTPALIMOHHOIO MaTepuara:




No OueHka B
OueHuBaeMble r1apaMeTphbl
/T baniax
aBTOp TpeACTaBW/ [JeMOHCTPALMOHHBINM MaTepuaa U MpeKpacHO B
HEeM OpHUEeHTUDPOBAJICS;
WCIO/Ib30Ba/ICI B [IOK/Jajile, Xopowo o¢opMm/ieH, HO eCTb 1
HETOUHOCTH;

Tripe/iCTaB/Ie€HHbIN JleMOHCTPaLMOHHbIN Marepual He 0
WCTIONB30BA/ICS  OKMAJUMKOM Wik Obul  odopmieH TII0XO,
HerpaMoTHO.

3. | KauecTBO 0TBETOB Ha BOIMPOCHI:
- OTBeuvaeT Ha BOIIPOCHI; 3
- He MOKeT OTBETHUTb Ha HEKOTOPbIe BOMPOCHI; 2
- He MOJKeT YeTKO OTBETUTb Ha BOIPOCHI. 1
5. | UeTKOCTb BBIBO/OB:
- TIOJTHOCTBIO XapaKTepu3yoT paboTy;
- HEUETKH; 1
- UMEIOTCS1, HO He [I0Ka3aHbl. 0

MakcumasnbHoe KosudecTBO 6a/uioB — 10, MuHumanbHoe — 5. CTyZeHT, TIO/TyUUBIINNA
MeHee 5 Gasia, rosiyuaet 0 6asIoB.

CuryauuoHHble 3ajauu (103amau) - KpyroBopoT yriepozia

1.Kak 8 npupode, mak u 8 JCU3HU Yen08eKd WUPOKO pAcnpoCMpaHeHHbIM Npoyeccom
sien1s.emcesi cnupmosoe bpodiceHue. M 8 xneboneyeHuu, U 8 CnuUpmogoM npouszgoocmee
ucnosb3yemcs 00uH 8u0 Opodiciicell — Sacchromices cerevisia , a a¢p¢pekm nonyuaemcs
pasublil. Yem 3mo MONHCHO 00BACHUMD.

2. Ecau 0on20 nepedepicugamb mecmo, nocmas/neHHoe Ha nupoau, uau 61uHbl, Noseasiemcs
CunbHbIU 3anax cnupma. Yem smo modcHo obwsichHumb? Ilouemy smoeo He 6bL1O 8
Hauasjae npoyecca.

3. B xo0e npuzomogneHusi BUHa BMECMO HOPMA/AbHO20 NPOOYKMA MOMCHO NOAYUUMb YKCYC.
Om ue2o0 3mo 3agucum? Kak He donycmumb makozo pe3yabmama.

4. ITeped nepeoli Mupoeol 80lHOU HeMeykue cnupmoeble 3ago0bl OblLiu Obicmpo u 6e3
0COObIX 3ampam nepeopueHmMuUpo8aHbl HA NPOU3BOOCMEO 2AuyepuHd, Heobxo0UMOoz20
0/11 npueomoeneHusi 83pblguambix gewjecms. Ilouemy 3mo 603mMoxcHO? Umo 6bu10
U3MEHeHO 8 MmexHO/02UU 3mux npednpusimuli?

5. Umo npoucxodum C MO/NOKOM 8 npoyecce e20 eCcmecmeeHHO20 nepexood 8
npocmokgauly. Yem obwsicHsiemcs ee 61a20meopHoe 8AUsiHUEe HA OP2aHU3M 4e/n08eKa ?
6.B Hawell mop206/e WuUpoKO pacnpoCcmpaHeHbl KUC/A0MO/10UHble NPOOYKMbl C Npucmaskoli
«buo». Yem oHu omauuaromcss om 00ObluHbIX? B uem 3akaiouaemcsi ux no/ne3HoCmb ?

Umo Bbl 3Haeme 06 ux uzeomoeneHuu?

7.Ecnu umo-mo obujee Mmedxcdy npuecomoeneHueM npoCMoKeawu U npu2omoeneHuem

CU/MIOCHBIX KOpMO8? KaKumu npuemamu ueso8eK pe2y/aupyem 3mu npoyecchol?



8.Koeda 3aknadbleaemcs CUAOCHAs MpaHwlesi, pacmume/bHds MAcca 8 Hell mujamesbHO
ympambosbieaemcsi. Ecau ebl, kak azpoHom, He npocaedunu 3a 3moti npoyedypol, K
KaKuM noc1e0CcmeusiM 3mo Modcem npugecmu?

9.Ha cenbCKoxo35UCmMeeHHbIX NOASX U HA Cado8blX YUdCMKAX 6 Nousy exnce200HO
3anaxuearomcs U 3Akanbl8aromcsi pacmumesbHble ocmamku. Kakue gewjecmea 8 Hux
cooepaycamcsi? Umo ¢ Humu npoucxooum? Ymo ayuwe - 3aKonamb uau CxHceub 3mu
ocmamku?

10.Cadosble nougbl 4acmo MyAbUUPYOM ONUAKAMU UAU CMPYHCKOU OpeeecHbIX nopoo.
Kakue mukpoopeaHu3mbl ux pasznazarom?  Kakoebl naocCbl U  MUHYCbl 3M020
Meponpusimus ?

CuryalyoHHble 3a/1auu (4 BapuaHTa) - KpyroBopot a3oTa

1.lHmeHcusHocmb npoyecca MuHepaau3ayuu oOpeaHuueckKux yoobpeHull u noab3a om

UCNoO/Mb308aHUSl CU/ABHO 3AdBUCUM OM COOMHOWEHUSI 8 HUX MeHcOy KO/AUYeCcmeom

yenepooa u koauuecmgom azoma (C : N) ObwssicHume Kak caoxcumcsi 6anaHc azoma 6

nouee u KAak 3mo ompasumcs Ha M#CU3HU pacmeHuli, ecau

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

6) cootnomenue C : N B kommocTe cocTapssietT 20:1

B) cooTHoileHre C : N B komrmocTe cocrapmsieT 10:1

r) cootHoweHre C : N B komnocte cocrasisieT 50:1

2.0cmasuwiytocst nocne yoopKU 3epHO8bIX KyAbMyp COAOMY MOMCHO UCNO/Ab308amb  NO-
pasHomy — cobpamb U UCNO0/b308aMb HA KOPM HCUBOMHBIM, Cxiceub (npu 3mom 3041d
nonadaem 8 nougy), 3anaxams (Npu 3MoOM 8 nougy nonaddem Op2aHu4eckKass macca c
coomHoweHue C:N-100:1). Ilonbimalimecb npoaHaauU3uUpo8amb NAOCbl U MUHYChbI
Kaxcoo2o0 u3 smux meponpusimui.

3.Ilpoyecc Humpugukayuu 8 CenbCKOXO035UCMBEHHbIX NouBax Moxcem UMemb Kak
nosoxcumenbHoOe, Mak u ompuyamesnbHoe 3HaueHue. Imo 3agucum om ocobeHHocmetll
nousbl u om Oelicmeuli azpoHoma. Kak 6ydem ocyujecmensimbcsi Humpugukayus u
KaK08a ee a2poOHOMUUECKAsl 3HAYUMOCMb 8 C1eQYoWux cumyayusix:

a) IMous! kucseie (pH- 4,5), 6egHbl rymycoMm (1,5%), TsHKenoro MexaHU4eckoro CoCTaBa.

6) IlouBkl nerkue, uepHo3eMHbIe (cozep>kaHue Tymyca 4.5%), HelTpaibHble, UTHTEHCHBHO

ya00pSIFOTCST OpraHuYeCKUMU yI00peHUsIMHM, MUHEepasbHbIe yI00peHUs: BHOCSATCS B
aMMuauHol dopme.

B) IlouBBI /I€EPHOBO-TIOA30/IUCTBIE, CAAOOKHC/IbIe, 00eCTeueHHOCTh TYMYCOM CpefHSIs
(2,4%), oprannueckyx yi00peHUit TIOyUYaroT HeZJOCTaTOYHO, @ MUHepaJibHble a30THbIe
yn00peHust BHOCSITCSI B OCHOBHOM HUTPAaTHOU (popme

[TpoaHanu3upyiiTe KaXKAyH CUTyal[Ul0 C TOYKA 3PEeHUs] BO3MOXXHBIX MEePOIIPUSITHUH,
HarpaB/ieHHbIX Ha y/y4llleHhe CUTYaluu.

KosnokBuym
Ko/ITOKBUYM COCTOMT M3 ABYX 3TaroB: Ha 1 JTare CTy[eHT BbITacKWBaeT OuseT. B
Ounmer BXoAAT 2 Bompoca, oOIee KoguuecTBo OwseToB 15, KommuecTBO BompocoB 30,



repeyeHb BOTPOCOB TMpHBeJeH B J1labOpaTOpHOM TpPakKTHKyMe 10 MwuKpobuonoruu
(Muxkpoouosiorusi: 1a60paTOpPHbBIN NPAKTUKYM [I/Is1 ayIMTOPHON M CaMOCTOSITe/TbHOU PabOThI
CTYZIeHTOB, OOYYarOIUXCs TI0 HarpaB/ieHuio MmoArotoBku 35.03.04 «ArpoHOMUsT» OUHOU U
3a0uHOl opm 00yuenus /coct. MI.A. MatapyeBa, HO.B. CmupHOBa. — 3-€ U3/[., CTEPEOTHII..
— Kapagsaero : Koctpomckasi 'CXA, 2015. — 70 c.).
Ha 2 3tarne cTygeHTy rnpejJiaraeTcsi BBINOJHUATE TeCT-KapTy. KoimMuecTBo BapuaHTOB 2.
1. AHa’poOHOe JbpIXaHHE MHKPOOPraHM3MOB. XHMH3M IIpoliecca. buomoruueckasi posib
JbIXaHUS.
2. AccouuatvBHasi a3oTuKcanusi. XapakTepuCTHKa MUKPOOPTraHHW3MOB.
3. Cumbuotuueckast a30TduKcalys. XapaKTepuCcTHKa MHKpPOOpraHu3MoB p. Rhizobium.
YcnoBus 1 3hheKTUBHOCTb 60600BO-pH300MaTbHOI0 KOMIUIEKCA.
4. MonoyHOKHC/IbIe OakTepuH. Vcrosb30BaHWe MOJIOUHOKUCIOTO OpOXKeHHs B TTHIIIEBOU
MPOMBILLIJIEHHOCTHU U CeNbCKOX03MCTBEHHOM TIPOU3BO/ICTBE.
5. CnermuuHOCTb, BUPY/JIEHTHOCTh M 3(M(EKTUBHOCTh K/IyOEHBKOBBIX OaKTepHid.
Pa3Mepbl OCTYTIIeHUsT a30Ta B TIOUBY MPH BO3/ie/bIBaHUN O000BBIX pacTeHUH.
6. OOiasi 3aKOHOMEPHOCTb KpPYroBOpOTa a30oTa B TMpUpOJe, XOJ 3TOro Tpolecca B
eCTeCTBEHHBIX 5KOCHUCTEeMaxX U CeTbCKOXO03IMCTBEHHBIX CUTYaLUsIX.
7. AnetunOyTuaoBoe OposkeHue. XUMU3M Tpoliecca. XapakTepucTuKa
MUKPOOPraHU3MOB.
8. OcHOBHBIE THTIBI OMOIOTHYECKO! a30TGUKCcaAU. 3HaueHWe 3TOTO TPOoLecca B TPUPOe
Y CeTbCKOM XO3UCTBe.
9. OcHOBHbIe UCTOYHUKHU a30Ta, JOCTYIIHbIE MUKPOOPraHU3MaM.
10. MacsnisiHOKHC/I0e Opo>keHHe. 3HaUeHHe ero [l Ce/TbCKOX035MCTBEHHOTO ITPOU3BO/ICTRA.
11.Tpouecc nutpudukaiuu. OcobeHHOCTU TepBOMl M BTOPOW (pa3bl HUTPUPHUKALUU.
Mopdonorus u ¢pr3ronorvs HUTpUGULMPYIOIIUX OaKTepHil.
12. YkcycHokucioe 6poxkeHre. XMMH3M Mporiecca. XapaKTeprCTHKa MUKPOOPTaHW3MOB.
13.TlutaHe  MMKPOOpPraHuW3MoB. [lIuilleBble  TMOTPeOHOCTH, TYTH  TOCTYIUIEHUS
MUATATE/IbHBIX BEILeCTB B KIETKY.
14.Pa3noxeHne TMeKTUHOBBIX BelleCTB. VICronb30BaHWE 3TOr0 Mpolecca B MEPBUYHOU
obpaboTke bHa.
15.0OCHOBHBIE VCTOYHMKHK CBSI3aHHOI'O0 a30Ta, [OCTYIIHble pacTeHUssM. Posib a3ota B
JKUA3HeZesITeTlbHOCTU OpraHu3Ma.
16. Tunbl nMTaHUA MUKPOOPraHusmoB. CHHTETHUeCKUe TIPOLieCcChl KOHCTPYKTHMBHOI'O
obmeHa.
17. Turnbl TUTaHUSI MUKPOOPTraHU3MoB. UeM oHU 00yCI0B/IeHbI?
18.CriupToBoe GposkeHure. XapakTepruCTHKa Jpoxokel p. Saccharomycetec.
19.060611Me 3aKOHOMEPHOCTH KPYrOBOPOTa a30Ta B TPHUPOJIe U CBSI3b 3TOTO Mpoliecca C
KPYTOBOPOTOM YIJIepo/a.
20. A3po6Hoe AipIXaHre MUKPOOPTaHU3MOB. [ToHsATHe 00 SHepreTHUeCKOM oOMeHe.
21.Tlporjecc peHUTpUdUKALMA. Pas3muuusg acCCUMHUISIMOHHONM U AUCCUMUJISLIMOHHOMN
JleHUTpr(dUKalU. XapakTepUCTUKa MUKPOOPTaHU3MOB-/IeHUTPU(PUKATOPOB.



22.Pa3yio)keHue KJleTYaTKU U JIMTHMHA MUKPOOPraHM3MaMH{, YUYaCTBYKOL[UMU B 3TOM
riporiecce.

23.Tlpoyecc aMMoHU(UKaLMKU. Buasl MHKPOOPraHM3MOB — aMMOHM(UKATOPOB.
MMMOOHW/T3aLIUs a30Ta.

24. AHaspo0OHOe JbIXaHHe MUKPOOPraHHW3MOB C HCIT0/Ib30BaHUEM HUTPATOB U CY/Ib(aToB.

25.TTpouecc nHutpudukaiuu. Ilo3UTHBHBIE U HeraTHMBHbIE MOC/IeCTBUSL €ro B
CebCKOXO035IMCTBEHHBIX CUTYaLHsX.

26.006111e 3aKOHOMEPHOCTH KPYrOBOpOTa yrjiepoja B Mprpofe. Pomb MUKpOOpraH3mMoB
B 3TOM IIpoLiecce.

27. AHaspo0OHOe JbIXaHHUe TI0 THITY OpPOXKeHHsI. DHEePreTUUeCKUH BbIXOZ,.

28.buonornyeckas a30TdUKcaluys CBOOO/THOKUBYIIUX MUKPOOPraHU3MOB.
XapakTtepuctuka p. Azotobacter u Clostridium.

29. [IpixaHre MUKPOOPraHMW3MOB, XMMU3M IIpoLiecca.

30.IIpouiecchl feHUTpUPUKALIMU. 3HAUEHHE ero B CebCKOX035IMCTBEHHBIX CUTYal[UsIX.

TecT-KapTa (2 BapuaHTa)
Bapuant 1
3axkoHuume ¢ppasy:

2. XeMOCHUHTE3 Y IMPOKAPHUOT OTKPBIL: «..uuueeennnneeetannneereanneeeeaneeeseannaeeeanns
3. Twun nutaHus, TIpU KOTOPOM TJIaBHBIM UCTOYHUKOM yriyiepoga ssiseTcs CO,, Ha3bIBaeTCs

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

5. Kakoii tun 6pokenus npoBogaT 6akrepuu poga Clostridium.....................

6. Tun mMonoyHoKHcOro 6poXkeHus, IPU KOTOPOM KpPOMe MOJIOUHOM KUCJ/IOTHI, 00pa3yroTcs
JPYTH€ TIPOAYKTBI HA3BIBACTCS . .« uveenneeeneneennneeneeeanneennneennns

7. TlepeBosi ~ MHWHepaJlbHOTO  a30Ta B 0eJIOK  Tla3Mbl ~ MHUKDOOHBIX  KJIETOK
1 B35 12T e (ol

8. BoccTtaHoB/IeHMe HUTPATOB /10 MOJIEKY/IIPHOI'O @30Ta HA3bIBACTCH. ..............

9. MuKpOOpraHuM3mbl, KOTOpPble MOTYT >XWTb W B ad3pOOHBIX M aHAa’POOHBIX YCJOBUSX
133 11 0 Y & S

10. Pa3noykeHre L1e/UTFOI03bI B @3POOHBIX YCIOBUSIX BBI3BIBAIOT . . ..e veneenenenennene.

11. bpoxxenue, KOTOpOe HCIIO/B3yeTCs pu 3arOTOBKe cusIoca,
1 k3 12T (o

12. AMMOHUMDUIUPYIOIIHE OAKTEPHUM PA3TIATATOT: «.veuvenrenrennenenneeneaneeneeneenens

13. B niporiecce BTOPOM (pa3bl HUTPUDUKALIAM OKUCTISIETCSL: . enveenneennennnennnannes.

14. OTpuliaTenbHOe 3HauUeHHe JeHUTPUDUKALIUM BbIPAXKACTCS: .vvvurenneenneennennnn.

15. AccoraTiBHBIE a30THUKCATOPBI PACIIO/IATAIOTCSA U PA0OTAIOT. . .'vvevvenrnens..

16. CumbroTrueckuie a30THUKCATOPBI OTHOCATCS K POMY . uvvnreenreanrennnanneeannss

17.T1o oTHOLIIEHUIO K KAC/IOPOy KTyOeHbKOBbIe DAKTEPUU SIB/ISIOTCS. . . ............

18. 13 KakKuX KOMITOHEHTOB TOTOBUTCS @30TOOAKTEPHH. .. uuvenerenreenneenneannannnnns



19. Haubonbmmii MpUX0J, a30Ta B TIOUBY HAOMIOMAETCH TIPH .euvveerreereenreennennnennnnn. THUTIE

a3oTdUKcauuu

20. BUpy/1eHTHOCTb K/TyOEHBKOBBIX OAKTEPUM — ITO. .. . evveneeneneeneeaneaneneenennnns

N =

9.

Bapuanr 2
3akoHuume ¢pasy:
XeMOCHHTE3 Y TMPOKAPUOT OTKPBUL: ..cuueenutenntenetneenntenneenneenneneeaneennenns
Tun nutaHus, NMpU KOTOPOM IJIaBHBIM HCTOUHMKOM YI/epofia SB/SeTcs TOTOBOE, HO
MEepTBO€e OpPraHWYeCKOe BEILleCTBO HA3ZBIBACTCS «..veuueenneennennnnnnn.

. HPI/I CITMPTOBOM TIPpOU3BOACTBE HCIIOJ/Ib3YIOTCA PAChI APO)K)KGIZ, KOTOPBIE€ HAa3bIBAIOTCSA

baktepuu KaKuXx pOJIOB y4acTBYIOT B pa3oKeHuu MeKTUHOBBIX
121230 (<o T PP

Tum MOJIOUHOKHUC/IOTO OpOXKeHHsI, TP KOTOPOM 00pa3yeTcsi TOMBKO MOJIOYHasi KHUCJIOTa,
1S 31T (S U R

[lepeBog, ~ MHHepasbHOTO  a30Ta B 0eMOK  MMaa3Mbl  MHUKPOOHBIX  KJ/IETOK
HABBIBACTCS .+« veeeueeeeneeeaeeeanteeae e et e e ate e ateeaaa e eae e eaneeeneeeaneeaneeennas
BoccTaHoB/IeHre HUTPATOB [I0 MOJIEKY/ISIPHOTO a30Ta HA3bIBAETCH. ................
MuKpoopraH13msl, KOTOpbIe MOTYT JKUTD be3 JlocTyma KUCJIOpOoAa

Pa3noxeHue LeJI/IF0J/I03bI B 33p06HbIX YCQI0OBUSAX BBI3BIBAKOT.....ccvvineiiianann.,

10. Kakre MUKpPOOPraHU3Mbl YUACTBYIOT B MOUKE JIBHA. ... .eveennnneeerannneenennnenns

11. bpoxxenue, KOTOpOe HCIIO/B3yeTCs TpU IIPOU3BO/CTBE CbIpa,

14.B niporiecce nepBoi (a3bl HATPUPUKALIAA OKUCTSIETCS: «uueenneennennnenneennennn.

15. OTpuLiaTenbHOe 3HaueHe HUTPUPUKALIUN BBIPAKACTCS: tuuvnneennennenneennennn.

16. CBoO6OAHOKUBYIIIHE a30T(UKCATOPHI PaCIio/iaraloTcs ¥ paboTakoT. . .............

17. CumbroTrueckre a30TOUKCATOPBI OTHOCATC K PO .« vuuvenrenrennennennennennennnn

18. Haubonpmmii TIpUx0j, a30Ta B TIOUBY HAOTIOMAETCT TIPH ..uvevrenrenrensennennennennnns THUTIe

a3oTduKcauuu

19. Kakre MUKpPOOPraHU3Mbl COCTAB/ISIFOT OCHOBY HUTPATHHA. .. .uvveennnneeeennnnnenn.

20. 3 (heKTUBHOCTH KITyOEHBKOBBIX OAKTEPHI — ITO...eueeneeneeneeneeneennennennannns

TectupoBaHue

I'oab! xxu3Hu JIyu Ilacrepa:

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



MeTtop ucciejoBaHus, He OTHOCALIMIICA MUKPOOHO/I0TUH:
MuKpocKon1uecKun
+WcTopuyeckuit
I'eneTnueckui
KynbTypanbHbii

Ocobasi rpynna MUKpPOOPraHU3MOB, AB/ISIOIUXCS BHEe KJ1eTOUHOH (D)OPMOM >KU3HH —
3TO0...

baktepuu

['prOBI

+Bupycel

AKTHHOMULIETHI

Kak Ha3bIBalTCs BUPYChI, MOPakaloljie 0aKTepHaIbHbIe KITeTKH?
Bupoupl
BubOpHroHbI
+bakreprodaru
banubl

Bupycsr:
+He vMeroT K/1eTOUHOr0 CTPOeHUs
+/MeroT 0IUH TUN HYK/JIEMHOBOU KHUC/IOThI
Pa3MHOXXar0TCsi OMHAPHBIM [le/IeHueM
O06/azaroT GU3M0IOrHUeCKUMHU G YHKIUSIMU
Nwmetot sipo

OTKpBbL/1 BUPYCHI:
JIyu Ilactep
O.1. MeHpenees
M. BeiieprHK
+[1.11.VIBaHOBCKUIA

J.A.ViBaHOBCKHMI OTKPbLI BUPYC:
+TabauHoi1 MO3auKu
Uymbl
Ty6epkysie3a
['punmna
OcCHOBHBIE 3/1eMeHTHI, Co/iepiKaluecs B K/IeTKe IPOKapuoT:
C,H, O, N, Mg
C,0.N,H, S
O,N,H, P, Ca
+C, H.N, O, P

Oprasnesuia, 0OTCYTCTBYHOIIIAsA Y NPOKAPHOT:
+2I1C
Pubocombl
MutoxoH[puu
Anmnapat I'osibaxu



Ha3oBute dopMbI He THIIHYHBIE /11 DAKTEePHUid:
ITapoBugHas
[TanoukoBugHAas
HureBuaHast
+3Be3moobpa3Has

YeMm oT/IMYAETCS IYKaproTHYecKas K/IeTKa 0T IPOKapHUOTHYeCKOo?
Hanmnuvem Bakyonu
Hamunem THK
OTcyTcTBUEM pUOOCOM
+Hamvuuem sapa

YTo u3yyaeT HayKa MUKPOOHO,/I0TUsi?
Mopdoioruto pacteHui
®U310JIOTUIO TIOYBEI
['eHeTHKY KUBOTHBIX
+Mopdosioruro, GU3N0JIOTHI0, TeHETUKY U KOO0 MUKPOOPTaHW3MOB

JUIIOKOKKH — 3TO IIapoo0pa3Hbie MUKPOOPTraHU3MbI, KOTOPHIe. ..
VImeroT 5 KI'YyTUKOB
PacriosioxkeHsI 1o ogHOMY
+PacrionokeHs! onapHo
PacrionoskeHbl XaOTUUHO

Yto 00pa3yoT BHYTPH KJIETKH 0alM/I/Ibl, 3alMINAsAChG OT He0/1aronpuATHLIX (aKTOpPoB
OKpY>)KaroleH cpepbl?

Bakyons

LuToriasamy

Anpo

+Criopy

Kakoii ri1aBHbIH KOMIIOHEHT KJ/IETOYHOM CTeHKH y OaKkTepuii?
+MypeunH
XUTUH
Kaportun
Lenntosiosa
Kakue rpynnsl MUKpPOOPraHu3MoOB SIB/ISIIOTCA HIAPOBUHBIMU?
Knoctpugnmn
AXKTHHOMMIIETBI
+JATIOKOKKU
+CTpenToOKOKKHU
Crniupuiibl
BubpuoHbl

Kaknmu opraHH4ecKMMH COeAHHeHUsIMH Mpe/icTaB/ieHa MeMOpaHa 0aKkTepuii?
+®ochommnuabi
XomnecTepyH
JIvunonvcaxapyzbl



Yr/1eBo bl

Cnioco0 pa3sMHOKeHHsI OaKTepuii?
Perumkaums
+buHapHoe feeHue
Crniopoo6pa3oBaHue

Tpancaykuus

OcHoBHasi GQyHKIHA CTIOp OaKTepwmii?
Bkitouenusi 6akTepuasbHOM K/I€TKH, [Jalolijie Hayaao HOBbIM K/IeTKaM.
CTpYKTypHBI KOMIIOHEHT KJIeTKM, WIpalolliyii pO/b 3alacHbIX MHTaTeJbHbIX
BeLeCTB.
+CoxpaHeHue bakTepuii B HeO/IarONPUSITHBIX YC/IOBUSIX BHEIITHEH Cpe/ibl.
OHepreTHYeCKUi [eHTp OaKTepHaTbHOMN KIIeTKH.

ITepeunciuTe THMHYHBIE (OPMBI OaKTepPHIi:
+11lapoBuHbIe
+1unmHapuyeckre
+13BUTHIE
CrebesibKOBBIE OaKTepUU
[Toukytomuecss 6akTeprur
3Be371000pa3Hbie GOpMbI
MukcobakTepuun

IlepeunciiuTe BHyTPeHHHE CTPYKTYPhI 0aKTepHAIbHOM K/IeTKH:
Karicyna
KnerouHas creHka
KryTuku
dumbpun
[Tnm
+LuTornna3maTuueckasi MeMOpaHa
+1Iuroruiasma
+Hyxkneoup
+Pubocombl
+Me3ocombl
+MembpaHHbIe 06pa3oBaHUs
+BK/ItOUeHus B LIUTOIIA3MY

Ilepeunc/iuTe BHEITHHE CTPYKTYPhI 0aKTepHATbHOM KIeTKH:
+Kancyna
+KJsileTouHasi cTeHKa
+XKrytuku
+Oumbpun
+Iunm
LluTornna3maTrueckass MeMOpaHa
[uTorazma
Hyxkneonp
Pr6ocomel



Me3ocoMbl
Memb6panHbie 06pa3oBaHUs
BK/TtOUeHus B LIUTOIIa3My

YueHbIH, PeJ/IOKUBIINHA KIaCCH(PUKAILUID 0AKTEPHI M0 CTPOEHHI0 K/IETOYHOH CTEeHKH:
JIyu Ilactep
AnToHU BaH JleBeHryk
+I'.X. I'pam
O.Mrwnnep

Kakmue napcTBa BXOAST B COCTaB HA/[{apCTBa IPOKapUOT
+3JybakTepun
+ApxebakTepuu
Bupycsl
[Tpocretimme

IlepeunciiuTe 0CHOBHBIE MPU3HAKY apXe0aKTepuid:
+YTipoleHHoe CTpOeHre K/IeTKU
+OpHoC/I0MHas JTUTTHM/HAs [JUToT/Ia3MaTrhyeckass MeMOpaHa
+Hanuuue riceBjoMyperHa B KJIeTOUHON CTeHKe
+Cnenmduueckoe cTpoeHHe pubOCOMabHBIX U TpaHCITOPTHLIX PHK
+OTCyTCTBUe MaTOTeHHbIX U TTapa3uTUUeCKUX BUIOB
O/[IHOK/IeTOUHO€e CTPOeHHe
Hanuuvie TUMMYHOTrO MyperHa B K/IeTOUHOM CTeHKe
YeTkast popMa K/1eTKH
O6pa3 >ku3HU (CanpOPUTHBIN, Tapa3UTUYECKHil)
Ieixanue (a3pobHOe, aHa’poOHOE)
Y MHOTHX BH/IOB CITOCOOHOCTb K 00pa30BaHMIO H/IOCTIOP

IlepeunciiuTe OCHOBHBIE PU3HAKH Jy0aKTepHii:
YnpoleHHOe CTpoeHUe KJIeTKU
OpHOC/I0MHAs IUTTWAHAS [IATOTIa3MaTHUecKast MeMOpaHa
Hannuve nceBgoMypenHa B KJIeTOYHOM CTEHKe
Crierjuuueckoe cTpoeHre prubocoManbHBIX U TpaHCTIOpTHBIX PHK
OTCyTCTBYE NaTOTeHHBIX Y NTapa3uTUUeCKUX BHU0B
+O/JHOK/IETOYHOE CTpOeHue
+Hanuuue TUMMYHOTO MyperHa B K/IeTOUHOU CTeHKe
+YeTtkas opMa K/IeTKu
+006pa3 >ku3Hu (carpoGUTHBIN, Mapa3UTUUeCKH)
+/IpixaHue (aspobHoe, aHaspobHOe)
+¥Y MHOTHUX BH/IOB CITOCOOHOCTb K 00pa30BaHUIO H/I0CTIOP

KynbTypa MUKpPOOPraHu3sMoB, Npe/|CTaB/IAMIIasi IOTOMCTBO 0/JHOU K/IeTKH - 3TO0...
+Knon
[Tramm
MoHoTpux
JJATIIIOKOKK



BakTepuanbHas Ky/bTypa OfJHOT0 BH/Ia, Bbijie/isieMasi U3 Pa3HbIX MeCT 00MTaHUs -

Knon
+IItamm
MoHoTpux
JJUTIIIOKOKK

Kakue K1acchl 0akTepuit oTHOCATCA K oT/eny Gracilicutes:
dupmubakTepun
+OkcudoTobakTepun
TannnobakTepuu
Apxebakrepun

Kakmue Ki1accel 6akTepui 0THOCATCA K oteny Firmicutes:
+®upmubakTepun
OkcudoTobakrepun
Taminobakrepun
Apxebakrepun

J3TO...

OpHa 3aMKHyTas KosiblieBas MmoJiekysa [JHK, pacnosio)keHHasi B LieHTpe K/IeTKH — 3TO...

[Tnasmup,
Anpo

+Hyxkeoup
XpoMaTtuH

O0BbeM reHoTHuIa DAKTEpHil COCTABIISAET. ..
+3000 reHos
1000 renos
30000 reHos
13000 renos

Kak Ha3bIBaeTcsi OCHOBHAasi TAaKCOHOMHUYECKas eJMHUIA, IpejCTaB/IAKIlas
COBOKYITHOCTH 0C00€i 0/{HOr0 reHOTHIIA?

+Bup

Pon

[Topsmok

TapctBO

K orpeny Gracilicutes oTHoCATCSI 0aKTepUH, HMeIOIIMe TUIT KJIeTOYHON CTeHKH:
['pammnono>xurtenbHbIN
+['pamoTpuLiaTenbHbIN
He vMetoryie K/1€TOUHOM CTEHKU
Vwmetolie NPUMUTHUBHYIO KII€TOUHYIO CTEHKY

K cemeiictBy Pseudomonodaceae oTHOCUTCSI POA...
Clostridium
Azomonas
Rhizobium
+Pseudomonas

cobom



®deHOTHII — 3TO...
[MonHbIii Habop reHoB
+I1posiBneHre Hac/ieyeMbiX MOP(OJOTHUeCKUX TIPHU3HAKOB U (hH3MOJIOTHYECKUX
TIPOLIECCOB
[MpucniocobsieHre opraHu3Ma K OKpy»Katoitieid cpefie
[TosHBIN HAOOpP XpOMOCOM

Kak Ha3bIBaeTcs1 MyTaljysi, KOrjia 3aTparuBaeTcs T0/J1bKO OJUH r'eH?
I'enomHas
+['eHHas
XpomMocoMHast
CrnoHTaHHas

Ha3oBuTe BHIbI PEKOMOHWHALNH?
+Tpancdopmarys
+TpaHcaykuus
TpaHcrpeccus
+KoHbroranus
Tpan3uLys
TpaHcBepcus

Ha3zoBute ¢opMBbI reHHbIX MyTarjui?
+Iloteps HyK/IeOTH A
Tpancdhopmarijus
+ [l yrumkarys
TpaHcrpeccus
Konnbrorauums
+Tpan3uuus
+TpaHcBepcus

Kak Ha3bIBalTCA Teni0/00MBble MUKPOOPraHU3MbI, Pa3BHBAIOIHECS B 30He BBICOKUX
TeMmmneparyp?

+Tepmoduibl

Me3odubi

[Tcuxpodubl

lannoduns

Coaepmanne NMenTUAOr/IMKdHa B K/IETOYHBIX CTEHKAX Y I'PAMOTPHULIATE/IBHBIX ﬁaKTEpl/lﬁ

30 — 60%
40 — 50%
+50 — 90%
20-50 %

IIposiB/ieHHe Hac/eAyeMbIx MOP(O/IOTHUECKUX TPU3HAKOB U (PU3HOIOTHYECKUX
MPoI1[eCCOB y MHANBUAYYMOB?

'enoTun

Myrauus

PekoMOuHarus



+®deHoTUIT

ITo/1HBIN HA0OP reHoB, KOTOPBIM 00/1a/jaeT MUKPOOPTraHU3M?
+l'eHoTun
Myrauus
PekomOuHaIus
deHOTUII

IToaBMXHBIE reHeTHUECKHE 3/IEMEeHTHI, MpeACTaB/IaIue coboii cermentnl JHK?
Hykneotuapi
+TpaHCrio30HbI
[TonmHyK/I1IEOTUABI
[Tnasmuel

MyTauuu, cBA3aHHbIe C KPYNHbBIMHM NepecTpoikamMu B oTAe/nbHbIX (pparmenTax [JHK,
Ha3bIBaIoT?

NupyuypoBaHHbie

+XpOMOCOMHBIE

I'enHnlie

CroHTaHHbIe

IToBTOpeHHe Kakoro-moo ¢pparmenra JTHK?
NuBepcus
Huccouunarys

+ [l yrumkarys
PekoMOuHarusi

H3MeHeHHUs1 rTeHOTHIA BbI3BaHbI JIM30TeHHBIMH OakTeprodaramu
PekoMOuHarusi
+TpaHcaykuus
Tpancdhopmarlius
Konsbroranms

T'eHOTHIT U3MEHSEeTCS NMPH KOHBIOTAI[UM IBYX 0aKTepHa/IbHBIX K/IE€TOK, B X0/ie KOTOPOM
JHK 13 oHOM K/IeTKH NepPexXoAuT B APYryro

PekoMOuHarusi

Myrauus

Tpancdhopmalius

+Konbroranus

N3meHeHusi mnpoucxoaaT mnof JeiictBueM ydactkoB [JIHK, camomnpou3Bo/ibHO
NPOHUKAKINMUX B K/IETKY...

PekoMOuHarus

Myraums

+Tpanchopmariys

Konsbroranms



V3MeHUMBOCTb, 0CHOBAaHHAsA Ha U3MeHEHUH Pa0d0Thbl reHOB NPH HEW3MEHHOM CTPOEeHUH
HUX M COCTaBe...

+®eHOoTUNIMYCCKASA

I'enoTnuueckas

MupyuupoBaHHas

MyTauuoHHas

MN3MeHUNBOCTD, 0OCHOBAaHHAsl HAa U3MEHEHUH CTPOEHMS U COCTaBa IeHOB...
deHOTUNIUYECKAs
+l'eHoTHnMyeckas
NupyuypoBaHHas
MyTauuroHHas

ITocTymuieHHe BeleCTB B 0aKTepHa/IbHYI0 KJIeTKy 0e3 3aTpaThbl HEPruéd MPOMCXOJHUT
npu?

AKTHBHOM T1epeHoce

+IIpocToit muddy3uu

TpaHc0KaLyu rpyrin

[IpoTuB rpagrvieHTa KOHL|EHTpaLUU

OpraHusMbl, MUTAKINUECS 3a CYET MEPTBOr0 OPraHNYeCcKOro BeljecTBa
+TreTepoTpOdEI
aBTOTPOQBI
Carpo(UThI
TepMOGUIBI

OprasHu3mbl, No/yvyaroniye 3HePruio 3a CYéT OKHUC/IeHUsA HeOpraHunyeCcKuX BellecTB.
dboToTpodbl
+XeMOoTpOdbI
JIUTOTPO(MbI
OopraHoTpodbl

I'/1aBHBIM MCTOYHUK yrJiepoja /sl oTOCMHTe3UPYIIIUX MUKPOOPraHU3MoB?
+CO,
CcO
C
CH,4

ITo/1THOe YHHUTO)K€HHE B 00bEKTe BCeX MUKPOOPTaHU3MOB?
[TacTepusanus
+Crepunusauus
TuHganu3aums
He3undekius

YHuuTO)XXEeHUe ompe/ie/IeHHbIX TPy NAaTOreHHbIX MUKPOOPraHM3MOB B OKpY)Karoiieu
cpepe?

[TacTepuszanus

Crepunusanus



TuHganuzauus
+/le3uHdexys

Kakas Kuciora odpa3yercs B Iporjecce rJIMKo0/I13a:
+IIupoBuHOrpazHas
MonouHas
CanmuiuioBast
Kap6oHoBast

CKO0J/IbKO KH/IOKA/IOPHIl BBIAe/IAETCS MPH a3pO0HOM JbIXaHUH C HEMO/THbIM
npeBpaiieHueM:

28

+540

676

400

CKOJ/IbKO KHJIOKQ/IOPHIi BBIie/IAETCSA MPH a3PO00HOM /IbIXaHHH C MO THBIM
npeBpaiieHuemM:

28

540

+676

400

CKO0/IbKO KH/IOKA/IOPHI BbIie/IAeTCA MPH aHA3POOHOM /IbIXaHUH:
28
540
676
+400

CKO0J/IbKO KH/IOKA/IOpHii BbIie/IfAeTCs PU OpPOo)KeHnu:
+28
540
676
400

Knaccudukanys nuraTe/IbHbIX CPej M0 COCTaBy
+EcTecTBeHHbIe, UCKYCCTBEHHbIE, 3/IeKTUBHbIE
OO011ue, crieriyanbHbIe, CHHTETUUECKHE
Kvkue, mony>Kujkue, ra0THbIE
CuHTeTUUeCKHe, eCTeCTBeHHbIe, NCKYCCTBEHHbIe

YHHUTOXKEeHHEe BereTaTUBHBIX (JOpM MHUKPOOPraHU3MOB MyTéM HarpeBaHus 10 60 — 70°C
B Teyenue 10 — 30 munyT

Crepunusanus

He3undbekius

+racrepu3anus

Tunpamisanus



IIponecc, CBSi3aHHBIN C MOCTPOEHHEM CJIOXKHBIX COeJUHEHUH W3 MPOCTHIX COCTAaBHBIX
yacTeu...

+KoHCTpYKTUBHBINM 00MeH

OHepreTHUYecKuii ooMeH

PasmHoOXeHue

Criopoobpa3oBaHue

IIponecc BBICBOOOXK/JE€HHMS YHEPTHH, 3aK/TIOUEHHOW B C/I0)KHBIX COeJUHEHHAX, MPH HX
pacnaje...

KoHCTpyKTHUBHBIN 00MeH

+DHepreTruecKuii 0OMeH

PasmHoOeHue

Criopoobpa3oBaHue

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

Kaxkwue 371eMeHTbI 0THOCATCA K MaKp03/ieMeHTaM:
GCGHON,P
+K, Na, Mg, Fe, Ca
Br, Zn Cu, Co, Mn, Bo
C,Ca, K, P, Co

Kakue 3/1eMeHTbI OTHOCATCA K MUKPO3/IeMeHTaM:
CHONP
K, Na, Mg, Fe, Ca
+Br, Zn Cu, Co, Mn, Bo
C,Ca, K, P, Co

PacmienyieHne C/I0KHBIX COeAMHEHHMIl [0 0oJsiee TPOCTBIX: MOJIMCAaxapHA0B [0
MOHOCAxXapoB, 0e/IKOB /10 aMUHOKHCJ/IOT, )KMPOB /10 )XHPHBIX KUC/IOT U I/IMI[epUHA
I'nukonus
+I'ugponus
Lukn Kpebca
ONeKTPOHHO-TPaHCIIOPTHAS Lielb

AHa’po0Hoe okHcIeHHe ITHKO03bI 10 IIBK
+I'mMKom3
I'ugponus
Lukn Kpebca
OJIeKTPOHHO-TPAHCIIOPTHAA Lielb

IMk/IMYecKuil OMOXHUMHUYECKHMH a’POOHBIM MpoOLeCC, B X0Ae KOTOPOro MNPOMCXOAHUT
npeBpailleHye ByX- H TPEXyraepoAHbIX coequHenuii 1o CO, u H'
I'nukomnus



I'ugponus
+Lukn Kpebca
ONeKTPOHHO-TPAHCIIOPTHas LeMb

OpraHu3mbl IMTAKOLIIHECS 3a CYeT MEPTBOr0 OPraHUu4ecKoro Bemjecrsa?
Me3odubl
+CanpoduTsl
ITapa3uTtsl
ABTOTpPO(BI

OpraHu3MBbl, HCII0/Ib3YIOLIHeE /I/Is1 IUTaHUs FOTOBbIe OPraHuyecKHe coeMHeHHUA
+l'eTepoTpodHbIe
ABTOTpPO(HBIE
doToTpodHbIe
XeMohoToTpodHbIe

C oOpa3oBaHHeM TO/IBKO 3TWIOBOTO CIIUPTA MPOXOAUT OpoKeHHe:
MOJIOUHOKHUCJIOE
YKCYCHOKHCJIO€e
+CIMpTOBOE
aleTOHOOYTH/IOBOE;

HcxoqHBIM COeJHHEHHEM B MPONHOHOBOM OPO)K€HHU ABJ/ISETCS:
+TJII0KO03a
STU/IOBbIW CITUPT
MeKTUH
MOJIOYHas KMCJIOTa;

Ilpu 3aKBalIMBAaHUH KOPMOB MPOUCXO/IUT OPOKeHHe:
TIPOITMOHOBOE
MaC/ITHOKHCII0e
aleTOHOOyTHUIOBOE
+MOJIOYHOKHCJI0e

Bo/IBLIIUHCTBO MOJIOUHOKHMC/IBIX 0AKTepHU )XMBYT MPH TeMIlepaType
+ot 7 - 10 go 40 - 42
oT 20 U BhIIIIe
ot 10 — 30 g0 50 - 60
or 5—7 1o 20 - 30
Bo30yuTe/ i MOJIOYHOKHUC/IOT0 OPO)KeHH:
Gluconobacter
+Lactobacillus
Clostridium
Azotobacter

Bo30yauTe/in aneTOHOOy TH/IOBOT'0 OpO)KeHH:
+Clostridium acetobutylicum
Clostridium butyricum



Acetobacter peroxydans
Clostridium pectinovorum

Bo30yauTenemM, Kakoro OpoKeHHsI SIBJISTIOTCA JPOXOKH:

YKCYCHOKUCIOTO
+CniupToBOro
[IporMoHOBOKHC/IOTO
MacnasiHOKHUC/I0rO

BemecTBo, o0pa3yioiieecs B pe3y/ibTaTe CHAPTOBOro OpokeHusi npu pH=8:

Yrnekucnbiii ras
CepHas KucioTa
+I'munepun
Bopa

Kakue BemnjecTBa moiBeprarTcsi nponeccy aMMOHU(UKALMHU:

benku
AMHHOKUCIOTBI
Ankanouzipl

+Bce nepeurciieHHbIe

BakTepuH, KaKoro pojia y4acTBYIOT B nporecce a3po0Hoil aMMOHHpUKauu?

+Bacillus
Gluconobacter
Clostridium
Lactobacillus

OnTumansHoe pH ansa npouecca HuTpudukanum?

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

Crnoco0HOCTh BCTyNaTh B AKTHBHBIN CHMO0MO03 CO CTPOro ompeje/leHHbIM HabopoMm
COPTOB U BH/I0B 0000BBIX PAaCTeHHH. ..

+CneLpUUHOCTh
BupyneHTHOCTB
OdPeKTUBHOCTH
KoHKypeHTOCTICOOHOCTh

HEPEXOJI C/I0)KHBIX a30THCTBIX ITPOAYKTOB 0 CO€JUHEHUA daMMHUdAKd HA3bIBAKOT...

+AMMOHUbUKALIUSA
Bpoxxenune
I'Huenue
Hutpudukarus

NMmo0Ou/IM3anusa a3ora — 370...

+Ilepexon MrHepanbHBIX (POPM a30Ta B HEIOCTYIIHbIE /1JI1 PACTEHUN COeIMHEHHS
dukcalys a30Ta MUKpOOpraHru3MaMu



He ciocob6HOCTh pacTeHMit (PUKCUPOBATh MOJIEKY/ISIPHBINA a30T
OxkucneHve aMMHaKka

B nipouecce feHuTpUPUKALMHA TPOUCXOJHUT. ..
OxucneHure comer aMMOHHUS
duKcalus MOJIEKYJIIPHOTO a30Ta U3 aTMOC(hepbl
+BoccTraHoB/ieHre HUTPAaTOB
dOoTOCHUHTE3

Bupy/ieHTHOCTB- 3TO...
Crioco6HOCTh BCTymaTh B 3(QQeKTHBHBI CUMOMO3 CO CTPOro OIpeZe/eHHbIM
HabOPOM COPTOB M BU/IOB O000BBIX pacTeHHIMA
+CriocoOHOCTh KITyOeHbKOBBIX OaKTepuii BXOAUTh B KOHTAKT C KOPHEBOM CHCTeMOi
0000BBIX pacTeHUI
CriocoGHOCTH CBSI3bIBAaTh MOJIEKY/ISIPHBIN a30T aTMOC(hephI
CriocoGHOCTH MepeBOIUTh CBS3aHHBIN a30T B JOCTYITHYIO (hOpMY.

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

Bbnarosapa Ha/MMuui0 Kakoro ¢epMeHTa MHKPOOPraHU3MbI CIOCOOHBI K TPOLECCY
azorpukcanum?

+Hutporenasa

JIvrasa

N3omepasza

I'mgponasa

CuMOHOTHYECKYI0 a30T(HUKCALMIO OCYIeCTB/ISIIOT 0aKTepuu poja:
Azospirillum
Azotobacter
+Rhizobium
Bacillus

OnTuMa/nbHbIe YCI0BUS BJIAXHOCTH /i1 MPoLecca HUTPU(PUKALMH. ..
50% ot ITIIB
+70% ot I1I1B
60% or I1I1B
40% or [1T1B

Cnoco0HOCTh YBe/IMUMBATH YPOXKald M cofiep)kKaHue 0ejlka y 0000BOro pacTeHUsi-X03sIMHA
3a cuerT mnepejauyd (UKCUPOBAHHOTO a30Ta M CHHTe3UPOBAHHBIX OHOIOTHYECKH
AKTHUBHBIX BeIeCTB...

AKTUBHOCTb

+3d(deKTUBHOCTD

[IpoAyKTUBHOCTB



PaszapaxxumocTs

Cnoco0HOCTh BHECEHHOTO0 B MOYBY OIpe/e/IeHHOT0 ITaMMa K/y0eHbKOBBIX 0aKTepui
00pa3oBbIBaTh K/1y0eHbKH B MPUCYTCTBUH APYTrHX IITAMMOB TOTr'0 )Ke BH/A...
OdPeKTUBHOCTH
BupyneHTHOCTB
CrieliuYHOCTh
+KOHKypeHTOCTIOCOOHOCTh

OnTtumanbHoe 3HaueHne pH cpeabl /1A pa3BUTHSA K/Ty0eHbKOBBIX OaKTepHil. ..
3,2-4,0
4,0-4,4
+6,5-7,5
7,6-8,0

Ilepeunciure TUNBI e HUTPU(PUKALIUH...
+A CCUMWISLIMOHHAS
+/InCCUMUTIALIMOHHASA
['etepoTpodHas
ABTOTpO(HaA

ITporecc, Mpu KOTOPOM OPraHUYeCKHH a30T (QMHUHOKHC/IOTHI, 0e/IKH, MoUYeBasi KUC/I0Ta
U Jp.) NpeBpailaeTcsi B aMMHUaK...

Henutpudukaliys

Hurpudukanys

+AMMOHUUKALYSA

A3zotdukcanus

Ilponecc, mMpuM KOTOPOM aMMHAYHbIi M HHUTPATHBIA a30T BOCCTAHAB/IUBAeTCA [0
MOJIeKY/IPHOU (OPMBL...

+[enuTprduKays

Hurpudukarys

AMMOHUUKaLMs

A3zotdukcanus

IIponecc, mpu KOTOPOM MOJIEKY/ISIDHBIA a30T MepexojUT B AOCTYNHYK /[JIsi pacTeHui
(¢opmy B BHjie aMHHOKHC/IOT, 0€/IKOB, MOUYeBOH KHC/IOTHI U JP.

Henutpudukaliys

Hurpudukarys

AMMOoHUbUKaLms

+A3oTdukcaius

IIponecc, Npu KOTOPOM aMMHaK OBICTPO OKHMC/IAETCA 0 a30THCTOM, a 3aTeM /10 a30THOM
KHC/IOTBL. ..

Henutpudukaliys

+Hurpudukarms

AMMOoHUbUKaLms

A3zotdukcanus



Mo/iouHOKHC/I0e Opo)KeHHe, MPU KOTOPOM M3 IJIHKO03bI 00pa3yeTcsi TOJIBKO MOJIOYHAsK
KUc/a0Ta?

['eTepocdepmeHTaTUBHOE

+I'omodepmeHTaTHBHOE

budugobpoxkeHre

I'mukonus

MosiouHOKHC/I0e Opo)KeHHe, KOrja M3 IJIIOK03bI KPOMe MOJIOYHON KHC/IOTHI MO/Ty4aroT
3TAHOJI U JUOKCH/| YIJIepoia Ha3bIBAeTCs:

['omodepmeHTaTUBHOE

budumobpokeHue

+[eTepodepmMeHTaTUBHOE

CriuproBoe

ITo TUMY ABIXaHHUs YKCYCHOKHUC/IbIEe 0aKTEPHH SB/ISIOTCA
A3po6mI
AHa3poObI
+Crporue a3po0bI
O6/mratHbIie aHaPOOLI

TUNHYHBIN PeACTaBUTe/Tb MaC/ITHO-KUC/TIBIX DaKTepul
Bacillus megaterium
+Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

BakTepuu Kakoro po/ia o0CyIeCTB/ISIOT MPONHOHOBOKHUC/I0€ OpOoKeHue
Clostridium
Bifidobacterium
+Propionibacterium
Bacillus

OTpuijaTe/nbHOe 3HaUeHHe Nporecca HUTpupuKanuu:
ObecrieueHrie pacTeHU JOCTYITHBIM a30TOM;
CHWwKeHHe TOKCUYHOM PO/ aMMHaKa;
[TopnepkaHve banaHca a3oTa B aTdocdepe
+IToTepy a30Ta U3 MOUBHI B BU/E OKMCJ/IOB a30Ta

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

Ha3oBuTe 0aKTepHUH, OCYIIECTB/IAIOIINE MePBYI0 ()a3y HUTPU(UKALUH:
+Nitrosovibrio
Nitrospira
Nitroccocus



Bacillus

Ammuak
CynbdaTsl
+Kagasepun

YrieKucasii ras

I' e Mcno/ib3yeTcs NPONMOHOBOE OpPOKeHHe
+B npou3BoACTBe TBEP/bIX ChIUY>KHBIX CHIDOB

B texuuke

B npou3sBoacTBe cnupta

B npou3BoACTBe CHIPOKOMYEHBIX KOobac

Tabnurja 3.1 — Kpurtepuu orjeHKU c(pOPMUPOBAHHOCTH KOMITeTEHLIAH

KoHeuHbIH NPOAYKT MPH aHa3poOHOM pacnajie 6e1ka mpyu aMMOHH(UKALIUHA:

Kop v HanMeHOBaHUe

Kputepuu orjeHuBaHusi chOPMUPOBAHHOCTH KOMITeTEHL[UI

HMHUKAaTopa (uacT KOMMEeTeHLUN)
JOCTHKEHUS Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
KOMIIeTeHI[1M (YacTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLIM) OLIeHKe OLIeHKe OLIeHKEe «OT/INYHO»
«YZIOBJIETBOPUTEJIBHO |  «XOPOLLIO» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/IbHOI'O
MaKCHMaJIbHOTO MaKCUMaJIbHOTO basta
bana bamna
OIIK1. CryzeHT CryzeHT CrypeHT
na-1. JleMOHCTpUpYyeT JleMOHCTpUpYyeT JIeMOHCTPUPYET
[emoHCTpUpyeT 3HaHHS OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHU4YeCKuX U MaTeMaTH4yeCKuX | MaTeMaThuyecKuX,
MaTeMaTH4eCcKUuX, eCTeCTBeHHbIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAaYUYHbIX | HO UCIIBIThIBAET HayK, HO BIX U
u 3aTpy/iHeHus B JOTyCKaeT o6meripoteccroHan
obmiernpodeccruoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B bHBIX JAUCLIUIIVH,
JIbHBIX TACLIUTIIVH, 3aKOHOB IJisI MpUMeHeHUn He0OX0IUMBIX [I7Is

HE0OXOAUMBIX /151 pelieHus [laHHBIX 3aKOHOB | pelleHUs] TUITOBbIX
peleHus: TUIIOBBIX CTaHJAPTHBIX 3a/jau B | [JIs pelleHUs 3azau B obactu
3aau B 00macTu arpoHOMUU CTaHJAPTHBIX arpOHOMUMU.
arpOHOMUM. 3a/lau B

arpoHOMUU
OIIK-1. Crygent ucnosnbsyer | CTyzgeHT CryneHt
NJ-2. Vcnionb3yet 3HaHUA OCHOBHBIX HCIIO/B3yeT HCIOJ/IB3yeT 3HaHue

3HAHWS OCHOBHBIX
3aKOHOB
MaTeMaTUUeCKUX U
€CTeCTBEHHbIX HayK
[JIS1 pelleHust
CTaHJapTHBIX 3a/a4 B
arpOHOMMH.

3aKOHOB
MaTeMaTUYeCKUX U
€CTeCTBEHHbBIX HayK,
HO WCITBITBIBAET
3aTpy/AHeHUs B
TIPUMEHEeHUH JJaHHbBIX
3aKOHOB JIJIsI

3HaHUS1 OCHOBHBIX
3aKOHOB
MaTeMaTHU4eCKUX
Y eCTeCTBEHHbIX
HayK, HO
JIOTlyCKaeT
HETOUHOCTH B

OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKHX,
€CTeCTBEHHOHAyUH
BIX U
obrienpodeccroHan
bHBIX JIMCLIUTIHH,
He0OX0IUMBIX [I7Is




pelieHust
CTaHJApTHBIX 3a/lau B

TIMpUMEHEeHNN
AdHHBIX 3dKOHOB

peIIeHus] TUITOBbIX
3a/1a4 B 00/1aCTH

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

3aTpyJHEHUs B
TIPUMEHEHUH JJaHHBIX
TeXHOJIOTHUM B
peIleHUH TUTIOBbIX
3aJja4 B 00/1aCTH
arpoOHOMMH.

arpoOHOMUH JUIS1 peLLeHnst arpOHOMUH.
CTaHZJAPTHBIX
3a/au B
arpOHOMUH
OIIK-1. Crynent npumensier | CTygeHT CTyzneHT nnpuMeHsieT
N-3. Ilpumensiet MH(OpPMaLMOHHO- TpYMeHsieT VH(OpPMaLMOHHO-
VMH(OpMalOHHO- KOMMYHUKALIMOHHbIE | TH)OPMALMOHHO- | KOMMYHHUKALIMOHHbI
KOMMYHHUKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEeXHOJIOTUU B WCIIbIThIBAET ble TeXHOJIOTHH, pelLleHrH TUTIOBbIX

HO JIOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUU
JTAHHBIX
TeXHOJIOTUH B
peleHun
TUTIOBLIX 3a/7jau B
obactu
arpOHOMHUH.

3a/1a4 B 00/1aCTH
arpOHOMMUH.

OueHOUHBIe MaTepHUa/ibl U CPe/JICTBA AAJisl NPOBepKHU chopMHPOBAHHOCTH KOMIETeHI[UM

Mopyasb 2. CelbCKOX03AMCTBeHHAs: MUKPOOHO/IOTHS.
KonTposbHas paborta

PoJib MUKPOOPTraHW3MOB B KDYTOBOPOTE 30/IbHBIX 371eMeHTOB. [TouBooOpa3oBaTebHbIH
rpoLiecc

ik e

3aKOHOMEpPHOCTH KPyroBopoTa cepbl. Cepo0aKTepHu.
KpyroBopoT kene3a, XxapaKTepUCTHKA >KeJie300aKTepHid.

BapuanT 1

CocTaB 30/IbHBIX 3/IEMEHTOB U UX 3HaueHHe B ()YHKI[MOHUPOBAHUH >KUBBIX OPTaHU3MOB.
KpyroBopoT ¢ocdopa u xapakrepuctrka HpochopHBIX OaKTepUH.

Kakumu nokaszaTtensiMmid MOYKHO BbIPDA3UThb MI/IKpO6I/IOJIOFI/I‘-IECKy}O dKTHMBHOCTD ITOYBHEI.

[Tpu3Hak

KpyroBopoT ¢ocdopa

JTarbl KPyroBopoTa

Tmiporiecce:
THII TATAHUS

THIT AbIXdHUSA

MUuKpoopraHvusMsl, y4aCTBYIOLLKE B

depMeHThI

YcnoBus,
ripoljecca

Heo0XoguMbIe

IS IAHHOTO

[aTh XapakTepuUCTUKY MHUKPOOPTaHW3MOB,
y4YacTBYIOLL[MX B MpoLiecce




BapuanT 2

[Tpu3Hak KpyroBopoT cepsbl (BoCcCTaHOB/IEHNE)

I/ICXO,[LHOE BeleCTBO

KoHeuHblii TpoAyKT

MuKpoopraH1smel, yuacTBYIOLME B
nporiecce:

THUTI TTUTaHUST

THUI AbIXaHUST

®epMeHThI

[laTh XapakTepuCTUKY MHUKPOOPTraHM3MOB,
y4YacCTBYIOLMX B MpoLiecce

Bapuanrt 3

[Ipu3Hak KpyroBopoT cepsl (OKHC/IeHKE)

NcxopHoe BemjecTBo

KoHeuHblii TpOAYKT

MuKpoopraHvsmel, yuacTBYIOLME B
nporiecce:

TUI TATaHUST

TUI [IbIXaHUS

®epMeHThI

[aThb XapakTepUCTUKY MHUKDPOOPTraHW3MOB,
yUaCTBYIOLMX B MpoLiecce

Bapuant 4

ITpu3HaK KpyroBoporT >xene3a

OTarbl KpyroBopora

MuKpoopraHvsmel, yuacTBYIOLME B
nporiecce:

TUI MATaHUS

TUI JIbIXaHUS

depMeHThI

3HaueHHe Tiporiecca Jijist ¢/X

[aTh XapakTepUCTUKY MHUKPOOPraHW3MOB,
y4acCTBYIOLMX B MpoLjecce

KonTtposbHast paboTa
[TouBoOOpa30BaTeIbHBIN MPOLIECC
CriocoObl yripaB/ieHUs MUKPOOUOIOTHUeCKUMHU TIPOLIeCCaMH.
KonmmuecTBeHHOe U KaueCTBeHHOe pa3HoobOpasue MoYBeHHbIX MUKPOOPTaHW3MOB.
Wx 3HaueHMe B 0OecriedeHUH pacTeHU 30/IbHBIMU 37IeMeHTaMH.
OKOJIOTMUeCKHI TIPUHIIMIT CYIIeCTBOBAHUS ITOUBEHHBIX SKOCHCTEM.

ik

PoJib MMKPOOPraHH3MOB B Tiporiecce 0Opa30BaHus U pa3pyllieHus F'yMyca B TTOUBe.




KonTponbHas pabora

B3auMooTHOILLIeHe MUKPOOPTaHU3MOB U pacTeHUI
OnuduTtHasi MUKpPO(dOpa pacTeHUHW W ee pOJib B >KU3HEJEesATeTbHOCTH PpaCcTeHWM,
MO/IFOTOBKE KOPMOB Y XpaHeHUsl 3epHa.
[TpuMeHeHWe MeTOJOB OMOKOHBEPCUM B CelTbCKOM XO03sICTBe.
MuUKpoOUOoIOruuecKHe OCHOBBI TEXHOJIOTHH TTO/TyUYeHHUsT BBICOKOKaueCTBEHHOI'O CHJIOCa.
Kakue MUKpOOpraHvM3mbl UCIOMBb3YKOTCS /i1  TPOMBILIZIEHHOTO  W3TOTOBJIEHUS
TriperiapaToB pa3/JIMYHOr0 Ha3HAYeHUs.
KakoBbI MeXaHU3MBbI UX JIEUCTBUS.
Kputepuu orjeHKU

CutyaloHHble 3a7auu (9 BapyaHTOB)

Kak usmeHumcsi uucieHHoCmb MUKPOOP2AHU3MO8 8 nouge 0OHO20 NO/sl NpU BHEeCEeHUU 8
nougy opeaHu4eckux yooopexuii?

B pe3yabmame akmueHol 06pabomku nouebl U 8HeCeHUs MUHepdabHbIX yOobpeHull
MoJem  HACMYNumb  CHUJCEHUe 3anacog 2ymycd. YKadxcume  803MOJCHble
MUKpObUo02uueckue NpudUHbl 3mMo20 6/AeHUs.

Onpedeaumb 803MOMCHOCMU B03HUKHOBEHUS UMMOOUIU3AyuU a3oma npu eHeceHuu 8
nougy opeaHuyeckux yoobpeHuli co c1edyroujum omHowleHuem yeaepooa kK asomy: 50/1;
8/1.

Kak caoxcumcs 6anauc 2ymyca 8 nousax, ecau OHU pacnondzarmcsi 8 KaumMamuieckou
30He ¢ 2udpogpakmopom , pagHbim 110.

Kakasa smo knumamuueckas 30Ha. Kakumu yc/108usmMu OHA xapakmepusyemcsi ?

Kakoebl 0bwjue 3anacbl 2ymyca 8 noueax 3moii 30Hbl

Umo Bbl Modiceme cka3amb O 3dKOHOMePHOCMSAX NoueoobpazoeamesibHO20 npoyecca 8
30He, nokasamesab 2u0pogakmopa 8 komopoli 8 cpedHem cocmasnsiem 120 ed. Kakoli
¢pakmop — mensno uau 81a2a 8 OAHHOM C/y4ae 518/1emcs AUMUMUPYIOWUM 8 npoyecce
HaKon/eHus 2ymyca

Umo Bbl Moxceme cka3zamb O COCMOSIHUU U NA000pOoOuUU hous, ecau npu onpedeneHuu
UUC/EHHOCMU MUKPOOP2aHU3Mo8 ux obujee koauuecmeo docmuzaem 15—20 mapo. ka./2
nouebl. Coenalime npeono/noJcumesnbHoe onucaHue obecneyeHHOCMU 3Mux NOU8
2yMycoM, nazoll, kucaopooom. Kakoe yposenb pH.

O KaKux nouBeHHbIX YCA08USAX ceudeme/nbCcmgyem nokasameab YUCAeHHOCMU
MUKPOOP2aHU3MO08, eblpocliux Ha cpede MIIA, 8 2-3 maH. ka./2e. ObwsicHUme, Kakas
Mukpognopa pacmem Ha MITA. Kakyto ¢yHKYuIO OHA 8bINO/HSEm 8 noyse

. [lalime cpasHumenbHOe ONUCAHUE NOUBEHHBIX YCA08UL 015 08YX YUdCMKO8, 8 OOHOM U3
KOmMOpbIX YucaeHHocmb azomobakmepa cocmaensina 900 mbic. Ka./2 nousbl, a HA
opyeom ece2o auwb 50 mbic./e. TIpoaHaauszupyiime ece (hakmopbl, KOmopble Mo2ym
0Kazamb @AuUsiHUe HA Jcu3HeOdesimeabHOCMb MUuKpoopeaHuzmd. Ob6wsicHUme, Kakoe
nosnoJcumenbHoOe 6/AUsiHUe OAdHHASI MUKpPO(IOpa Modcem OKa3bledmb HA HCU3Hb
pacmexutl, npouspacmarowjux Ha OaHHoOl nouae.



9. Onuwume azpoHoMuuecKue meponpusimusi, Komopble 6yOym npugooumsb K NO8bIUIEHUO
UUC/AEHHOCMU NO/e3HOU NOUBeHHOU MUKpOgaopbl U Kakue Mo2ym npugecmu K
ompuyame/nbHOMYy @AUsiHUIO Ha 6uomy. Yem 3mo Modcem 6bimb ONACHO 051 CEAbCKO20
x03s1ticmea u npupoobl 8 Ye/n0M.

10.B Bawem pacnopsdiceHuu umeemcsi bakmepuanbHoe yoobpeHue «Hupmaeuh»,
ObwsicHume:

- Kakne MUKpOOpraHu3mel COCTaBJISIFOT €r0 OCHOBY

- Jl/1d KakuX Ky/JbTyp ero MOXXHO UCII0/Ib30BaTh.

Kakas gomnosiHuTebHast iHGopMalys Bam otpebyeTcst it IPUHSATHS PeIeHusl.

- Kak ycTaHOBUTb U ITPOBEPUTH PEKOMEHIYEMYIO [103Y.
11.Bam Heobxodumo 3akazamb u npuobpecmu bakmepuaabHoe yoobpeHue 0151 06pabomku
ceMsiH Kiaeeepa /y208020 0415 nocesa 50 2ekmap smoti KyAbmypbi.

Kakoe ymo0peHue Hafio NCKATh
Kakyro uHpopMaruio cjiefyeT yTOUHUTD
CKOJIBKO TIperapara nmoTpedyeTcst /sl 3TOH Lieu

- Korpa u kak ripoBecTy 00paboTKy?

12.Bam npednodcuau npuobpecmu yeHHoe bakmepuaibHoe y0obpeHue «A30mobakmepuH»
¢ akmueHocmbio (bakmepuanbHbiM mumpom) 10 mapo. ka. Ha 1 e npenapama.

- Tlop kakue Ky/JbTYpHI 1jesiec000pa3Ho ero UCIoJib30BaTh

- Kakoe geticTBre 0HO OyzieT OKa3bIBaTh Ha PaCcTeHMUS.

- CkosbKo Tiperiapara motpe0yeTcst AJisi IpUMeHeHHs Ha 1ra riomjajiu.

- Kakue ycioBUsS MOTYT TOBIMSITH Ha 3GGEKTUBHOCTb TPUMEHEHUS  3TOT0
OakTepraIbHOTO YA00peHust

13.Bbl cobupaemecb ucnoab3zogamb bakmepuanbHoe yodobpeHue «Dochopobakmepun».
Umo Bbl 3Haeme 06 3mom npenapame

- JInst KaKOM 1[e/Th eT0 MCTIOMb3YIOT.

- Kakuie MUKpOOpraHM3Mbl COCTaBJISIIOT €ro JeiCTBYIOIee Hauaso

- Kakoe feficTBre oHO Oy/ieT OKa3bIBaTh Ha pacTeHMS.

- B Kakux yC/I0BUSIX TIPUMeHeHe ero Oy/1eT pe3y/ibTaTUBHBIM.

- Tlouemy arpoHOMBI YacTO TIPEATNIOUMTAIOT BHECTH MUHEpajbHOe yno0peHHe BMeCTO
OaKkTepHaTbHBIX

14.B  Hacmoswjee 8pemsi  MUKpobuoso2uueckass NPOMbIULIEHHOCMb  8bINycKaem
b6akmepuanbHoe yoobpeHue «A3ocnupyanuH»

- Kakuve MHUKPOOpraHW3Mbl COCTaBJISIIOT €T0 OCHOBY.

- KakuM XMMHYeCcKUM 371eMeHTOM OHO OyzieT obecrieurBaTh pacTeHUs

- Tlop kakue Ky/JIbTYpHI €ro 1iesiecoo6pa3Ho UCIT0/Ib30BaTh.

- EcTb 1 cTporas cneruuuHOCTb 3TOTO Mperapara v ¢/X pacTeHuH

- B Kakux yC/IOBUSIX — MOJIEBBIX WM TETUIMYHBIX OH OyzeT 6omee 3¢ GheKTUBEH U TTOUEMY.

KosnokBuym
Ko/ITOKBUYM COCTOMT M3 ABYX 3TaroB: Ha 1 JTare CTy[eHT BbITacKWBaeT OuseT. B
Ounmer BXOAAT 2 Bompoca, o0Iijee KoauuecTBo OuseToB 15, KommuecTBO BompocoB 30,



repeyeHb BOIPOCOB TMpHBeJeH B J1labOpaTOpHOM TpPakTHKyMe 10 MwuKpobuonoruu
(Muxkpoouosiorusi: 1a60paTOpPHbBIN NPAKTUKYM [I/Is1 ayIMTOPHON M CaMOCTOSITe/TbHOU PabOThI
CTYZIeHTOB, OOYYaroIUXCs TI0 HampajeHuio ToArotoBku 35.03.04 «ATpoHOMHSI» OUHOU M
3a0uHOl opm 00yuenus /coct. MI.A. MatapyeBa, HO.B. CmupHOBa. — 3-€ U3/[., CTEPEOTHII..
— KapaBaero : Koctpomckass 'CXA, 2015. — 70 c.).
Ha 2 sTane cryzeHTy npejiaraeTcst BIIIOJIHATD TeCT-KapTy. KonmuecTBo BapraHTOB 1.
Bonpocbl 015 koanokeuyma (30 gonpocos):
1. Mukpob6uonornyeckre TIpOLIeCChl TIPH CYIIKe CeHa, CUJIOCOBAaHWU M CeHa)KMPOBaHUM
KOpMa.
2. Posib MUKPOOpPraHMU3MOB B TTOYBO00OpA30BaTe/IbHOM IMporiecce. DKOJIOTHUeCKUe TPYIIIIbI
TIOYBEHHBIX MUKpPOOpraHn3MoB. Obpa3oBaHue 1 pa3pyllleHre ryMmyca B rouBe.
TuWnbl B3aMMOOTHOLLIEHU MUKPOOPTraHMU3MOB U paCTeHUH.
bronornueckasi akTUBHOCTb TTOYBBI.
Mukopusa 1 ee 3HaUeHue.
3aBHCHUMOCTb TIOYBOOOPA30BaTe/ILHOTO TPOLiecca OT MPUPOAHBIX (DaKTOPOB.
KpyroBopoT ¢ocdopa u xapakrepucTuka hocHopHBIX OaKTepHid.

© N kW

Posib MUKPOOPraHU3MOB B TIOUBO0Opa30BaTeIbHOM Iporjecce. JKOJIOTHUYeCKHe TPYIIITbI

TTOYBEHHBIX MUKPOOPraHu3MoB. O6pa3oBaHue U pa3pyllleHre Tymyca B TIouBe.

9. 3aKOHOMEpHOCTU KPYTrOBOpPOTa cepbl. Pa3HOBUAHOCTH CepHBbIX OaKTepuid.

10.Pasmep rtugpodakTopa B uUepHO3eMHOHM 30He coctaBiasgeT 90-100. OOBsCHHUTE
MeXaHH3Mbl HAKOIIJIEeHUSI TyMyCa B 3TOM KJIMMaTUYeCKOM 30He.

11.KpyroBopor  ¢ochopa ¥  poab  MHUKPOOPraHM3MOB B  3TOM  MpoLiecce.
docdarpacTBOpsIOIIYiE MUKDOOPTaHU3MBI.

12. Mukpobuonoruueckye TpoLecchl MpY CYIIKe CeHa, CUI0COBAaHUM U CeHaXXKMPOBAHUU
KOpMa.

13. Posib MUKPOOPraHU3MOB B TIpoljecce 00pa30BaHUS U Pa3pyILeHUs TyMyca.

14.Kak oripefielUTb UYWC/IEHHOCTb SMUGUTHBIX MHUKDOOPTraHM3MOB 3epHa WU CTebsist
pacTeHUA?

15.OnuiuTe  3aKOHOMEPHOCTU  (OPMHMPOBaHMS TYMYCHBIX 3alacoB TOYBBI  [JisI
K/IMMaTU4eCKOoM 30HbI € rhipodakTopom — 70.

16.Kene306akTepuu 1 UX poJib B KDYTOBOPOTE JKeJjie3a B TIPUPO/eE.

17.KpyroBopoT cephl ¥ XapaKTepHUCTHKAa OCHOBHBIX BUJIOB CePOOAKTepHii.

18.CoBpeMeHHbIe C.-X. TmpernapaThl a3oTobakrepuH U ¢ochobakTepuH IIUPOKO
TIPUMEHSIIOTCSI B TETUIMYHOM XO3SIHCTBe U [JatoT NpubaBKy ypoxkas o 30%. B moseBbIx
YC/IOBUSIX OHM OKasbIBalOTCA Mano3((eKTUBHbI U TPaKTUYECKA He MPHUMEHSHOTCS.
ITouemy?

19. Mukpobuonornueckre Tiperaparsl ISt 60pbOBI C BpeNTe/ISIMU
CeIbCKOXO035IMCTBEHHBIX PaCTEHUM.

20.OmuiMTe MeTOUKY OTpefiesieHUs] UYMCIeHHOCTH U OMoMacchl MUKPOOPTaHWU3MOB B
royBe.

21.KopHeBas 1 NpUKopHeBasi MUKpoduiopa. Ee BusiHue Ha )KU3Hb pacTeHUH.

22.BnustHre 06pabOTKM TTOUBHI Ha [IeSITe/TbHOCTh TIOUBEHHBIM MHUKPOOPTaHU3MOB.



23.Kak CK/a/IbIBaeTCsl eCTeCTBEHHBIM Iporiecc 0Opa30BaHUS T'ymMyca B KIMMaTHUeCKOH
30He ¢ ruapodakTopoM = 120.

24.BiusiHie OpraHWYecKUx yAoOpeHMII Ha TIOYBEHHOe MUKpOHace/eHWe. Croco0bl
MOArOTOBKU HaBO3a.

25.A30T0b6akTepudn U (ochobakTeprH. XapaKTepUCTHKA TMperapaTtoB M YCJIOBHS
TIPUMEHEHUS.

26.B pe3ynbTaTe aKTHBHOM 00OpabOTKM TIOUBBI U BHECEHHWS] MUHEpabHBIX YA00peHui
MOXeT  HaCTyIuTb  CHW)KEHMe  3alacoB  ryMmyca. YKaXdTe  BO3MOJKHBIE
MHUKPOOHO/IOTuecKye IPUUUHBI 3TOTO SIBJIEHUSI.

27.OnudutHas mukpodJiopa. Ee posib rpy XpaHeHUHM U IpOpacTaHUX CeMsiH.

28.Kak croxkuTcst mporjecc moyBoobpa3oBaHUs Ha paBHUHHOM y4yacTKe B KIMMaTUUeCKOU
30He ¢ ruapodakTopoM = 130.

29.Kak U3MeHUTCS YUCJIEHHOCTh MUKPOOPraHMW3MOB B II0UBE OJHOTO T0JIs1 TP BHECEHUU B
TIOYBY OPTaHUUECKUX yJ00peHHi.

30.3Konoruyeckue TpyMbl TOUBEHHbIX MUKPOOPraHW3MOB, MHUKpOQOpa pa3/iuyHbIX
THUIIOB TIOYB.

Tecm-kapma (1 eapuaum)

1. Cepookucnstoiiue 6akrepuu p. Tiobacillus mo Tuny nutaHus SBASIOTCS:

2.

1. rereporpodamu

2. dotomuToTpodamu

3. xemoopraHoTpogamu

4. xemMoauTOTpOdamMu

[Ipy BHeceHHWH OpraHMYeCKWX yA0OpeHWM B TIOUBY UHCJIEHHOCTb TOYBEHHBIX

MUKPOOPraHW3MOB:

1. noHM>XaTbCs

2. TIOBBILIAETCS

3. ocTaeTcs HeU3MeHHOM

4. MWKpPOOpPTraHWU3MbI [IOTHOAIOT

3. I1pu cunocoBaHMY KOPMOB KOHCepBaLUsi TPOUCXOUT 3a CUeT AesiTe/TbHOCTU:

1. yKCyCHOKHUC/BIX BakTepuit

2. aMMOHUGDULMPYIOLUX OaKTepuit
3. MOJIOUHOKUCJIBIX BGaKkTepuii

4. HUTPUPULIMPYIOMIMX OaKTepuii

4. YcTaHOBUTe NPaBUWIBHYIO [10C/Ie[,0BaTeIbHOCTD: IT0Ka3aTead rupodakropa ¢ ceBepa Ha kor

100
110
60
130
90

kWb

5. YcraHoBUTe COOTBETCTBHE: DKOJOIMYeCKue IPyIibl MUKPOOPraHU3MOB

1. aBTOXTOHHas 1. HuTpUUKaTOpbI



2. 3UMOreHHas 2. aMMOHU(UKATOPbI

3. onuroTpodHas 3. aKTUHOMMULIEThI

4. aBToTpodHas 4. BogopoiHble 6akTepun

6. B mouBooOpa3oBaTenbHOM  TpoLjeCcce CBe)Xee  OpraHuyeckoe  BeleCTBO
TpaHC(OPMHUPYIOTCS:

1. 3MMOreHHBIMU MUKDPOOPraHHW3MaMH1
2. IUTOTPO(HBIMU MHUKPOOPraHU3MaMHU
3. onuroTpoHLIMA MUKPOOPraHU3MaMu
4. aBTOXTOHHBIMU MUKPOOpraHU3MaMu
7. A30oT06aKTepPHUH — 3TO TperapaT JeMCTBYIOIUM HauaioM, KOTOPOTO SIBJISTFOTCS:
1. HUTpaTHBIV a30T
2. KuBas KyJbTypa KJIeTOK a30To0aKTepa
3. aMMOHMUHBIA a30T
4. a30TcojeprKalue siIoBUThIE BellleCTBa
8. bakTepus — felicTBytolljee Hauaso B OakTeprabHOM Tiperniaparte « HUTparua»
1. a3oTtobakTep
2. K/1yOeHbKOBBbIE DAKTEpUU
3. KIOCTpUAAYM
4. GaLU/UTIOC MeraTepuyM
9. YcTaHoBuTe COOTBETCTBUE

IIpemnapatel Wx pelictBue

1. A3oTobakTepuH 1. IToBeIlIaeT prxoy, a30Ta B IOYBY
2. AHTUOMOTHKA 2. YcunmBaeT CMMOMOTHYECKYIO a30T(PUKCALAIO
3. Hutparun 3. YHUUTOXKaeT aToreHHble MUKPOOPraHU3Mbl

10. KosvuecTBO pacTBOPUMBIX AOCTYMHBIX pacTeHUsiM (ocdaToB B MOYBE TOBBINIAETCS 3a
CYeT JleATeIbHOCTU MUKPOOPTaHU3MOB:
1. Bacterium album
2. Lactobacillus bulgaricum
3. Bacillus megatherium
4. Sacharomices cerevisiaea
11. HapyiieHue ceBooOOPOTOB BBI3BIBAIOT M3MEHEHHS TTOUBbI, KOTOPbIe Ha3bIBAFOTCS:
1. 3arpsi3HeHHeM MOYBbI
2. yTOMJIEHHEeM IOUBBI
3. o0egHeHHEM IOUBHI
4. 060me3HBIO TTOYBBI
12. HutparuH — npenapar, rnpeJjHa3HaueHHbIW /15
1. mpoTpaBnvBaHUs CeMSH
2. yCWIeHHUs acCOLIMaTUBHOM a30T(dUKCALUU
3. ycuneHus cuMOMOTHYeCKOU a30TduKca y 6000BbIX pacTeHui
4. yBenu4eHUs HUTPAaTHbIX NOHOB B KJIeTKe.
13. ®ocdobakrepyH — 3TO Tpenapar AeHMCTBYIOIIMM HauaioM, KOTOPOTO SIB/ISIFOTCSI:
1. conu dhocdhopHO KUCTOTHI



2. >KuBasi Ky/JbTypa K/IeTOK Oal[/IIFoC MeraTepuyM
3. docdar KanbLys
4. docdopcoaepkaiiue siJOBUThIE BeleCTBA

TecTupoBaHue

BuosioruuecKkuii MKJI Cepbl MMEeT HanpaB/IeHHUA:
OKHC/TATE/IbHOe
BOCCTaHOBUTE/IbHOE
+006a oTBeTa BEepHBI
HEeT BEPHOT'0 OTBETa;

B KakoM CcOCTOSSHUM HaXOJUTCSA cepa B MPUPOJE...
+S0,
SO
SO,
SH

B kaxkoii (hopme HaX0AUTCA cepa B KUBBIX OpraHu3mMax...
+BoccTaHoBeHHOM
Oxuc/ieHHOU
BoccTaHoOB/IEHHOM U OKUC/IEHHOM
3aKUCHOM

K HUTUYATBHIM Xe/1e300aKTepHAM 0THOCUTCS POJ...
+Leptothrix
Pseudomonas
Bacillus
Clostridium

Ilepeunc/iuTe 3/1eMeHTbI, OTHOCAIMECH K rpyIe 30/1bHbIX:
+®ocdop
+Kanmit
+Cepa
Asor
Kpemuuii
AnroMuHUM

CooTHouleHMe MKIa yriaepoaa u ocdopa cocraB/isieT

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

B cocTaB KakHx opraHMYeCcKHUX coeiHHeHHH BXoAUT (hocdop
AMMHOKHC/IOTBI
+HyKnenHoBbIe KHUC/IOThI
Caxapa



JKupsl

Kakue rpynmnbl 0praHu3sMoB MOI'YT OCYIIIeCTB/IATH Bhbiiie/1aunBanue gocdopa
+I'pr0ObI, aKTUHOMHUIIETBI, OALW/IIbI, MUKCOOAKTEPUM
I[TpocrTeiiiiue, rprObl, aAKTUHOMUIIETHI, OAIUII/TBI
JKuBOoTHBIe, TIpOCTeMIITNe, TPUOBI, AKTHHOMHIIETHI
['puOBI, IpoCTeHIIe, aKTUHOMHIIETBI, OAKTEPUU

BoicBoG0x1eHHE (hocdopa U3 OpraHUUeCKUX COeJUHEHHI H/IeT 10 TAKOMY Ke MPUHLIHITY,
Kak IpoIecc...

Hurtpudukaumu

+AMMOHU(YKALUH

HNenutprdukanmmn

A3zoTdukcaiuu

OcHoOBHOM BH/], y4aCTBYIOLIUH B Kpyrosopore docdopa...
+Bacillus megaterium
Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

Ha3oBuTe THN NUTaHUA MYPNYPHBIX WIH 3e/IEHBIX CEPOOKUC/ISAIIIUX 0aKTepuit
+®oTOTpO(dbI
XeMOTpodbI
XeMoopraHoTpodkI
OpraHoTpodsl
Cepookuc/siiomye 6aKkTepun, Bbljie/IeHHbIE W3 MOPCKOT0 WA
+ Thiobacillus
Bacillus
Pseudomonas
+Penicillium

Cpepa 00MTaHUS THOHOBBIX DAaKTepHH. ..
+ IlouBa
Bogoem
JKYBOTHBIE
Pacrenus

Cpea 00MTaHMA HUTUYATBIX CEPOOKHMC/IAIOIHUX OaKTEPHH. ..
ITouBa
+Bopoem
JKUBOTHBIE
Pactenus

Hau6o0/1ee u3yyeHHBIN PO/ CEPOBOCCTAHAB/IMBAKIIUX MUKPOOPTaHU3MOB. ..
+Desulfovibrio
Thiobacillus
Bacillus



Pseudomonas

Ilepeunc/iuTe rpynmel yKeae300aKTepui. . .
@®oTONMMTOAaBTOTPODbI
+XeMoopraHoreTepoTpoQsI
+XeMOMUTOaBTOTPOGEI
XeMOoIUTOreTepoTPOdbI

K xemoopranoTpogHoi#i rpymnre ke1e300KHCIAI0INX 0aKTepUid, OTHOCATCH. ..
+HutuaTble
+OHOK/IeTOUHbIe (POPMBI
+MUuKor/1a3Mbl
AKTHHOMULIETHI
['puOBI
ApxebakTepun

Mukonia3Mbl, y4acTBYIOII[He B IIpeBpPallleHUH )KeJie3a, IpejcTaB/IeHbl POlaMH...
+ Gallionella, Siderococcus, Metallogenium
Arthrobacter siderocapsulatus, Seliberia stellata
Leptothrix, Toxothris, Spirothrix
Thiobacillus, Bacillus, Pseudomonas

B xaxkoi ¢popme HaxoauTca ¢ocop B KUBBIX CHCTEMaX...
+ PO,
HPO,
H,PO,
P205

B xaxkoii popme ocdop nornonjaercs U3 BHeIHEH Cpe/ibl...
PO,
+HPO,
+H,PO,
P205

Kakwue 3Ttanb1 kpyrosopora (ocdopa ocyuiecTBasOTCA MUKPOOPraHU3MaMH. ..
+Bpllje1auMBaHye U3 TOPHBIX MOPO/,
BkitoueHre B GMoMaccy pacTeHHid 1 MUKPOOPTaHU3MOB
Murpalijusi B Tea }KUBOTHBIX
+Pa3fiokeHre OpraHMYeCcKrUX OCTaTKOB PAaCTeHUMN U XKUBOTHBIX J10 (PochopHbIX
HIOHOB
[ToTrpebsieHre pacTeHUSIMHM WM YaCTUYHBIN TTepeXo/] B HepaCTBOPUMBIN KOMIITIEKC
MaTepUHCKOM MOPO/ibl

B cocTaB Kakux opraHM4YecKHX COeJHHEHUH BXOJMT cepa...
+AMVHOKUC/IOTBI
HyxknenHoBbIe KMCIOTBI
Caxapa
JKupsl



Kak Ha3spiBaeTcsi KOCBEHHbIl MeTOJ Ompe/je/leHUsA YHCIeHHOCTHM IOYBEeHHbIX
MHUKPOOPraHU3MOB?
+IloceB MOUBEHHOM CYCIIeH3UM Ha pa3/IMuHble TBep/ble UTaTe/IbHble Cpe/ibl
[TpssMOr0 MUKPOCKOITMPOBAHUS [10YBBI
KanunnspHsiit
Mertog . J>KeHKUHCOHA

Kak Ha3bIBaeTcs1i MeTo/, onpeje/IeHUs1 YMC/IeHHOCTH N0YBEHHbIX MUKPOOPraHU3MOB I10
Bunorpaackomy?
[ToceB MOYBEHHOU CYCIIeH3UU Ha pPa3/IMUHbIe TBep/ble UTaTe/IbHble Cpe/ibl
+I1pAMOro MUKpOCKOIIMPOBaHUS [T0YBbI
KanunnspHsiit
Mertog . J>KeHKUHCOHA

IToka3aTe/ib UMC/IEHHOCTH a30T(UKCATOPOB JJisl JePHOBO-MO/A30/IMCTHIX MOUB:
2,5-3,0 MJIH. KJ1./T
+300-500 TBIC. K/1./T
50-100 TrIC. K1./T
0-50 ThIC. KN./T

IToka3aTe/ib UHMC/IEHHOCTH aMMOHU()MKATOPOB /I/Is1 IePHOBO-TI0/{30/IUCTHIX MOYB:
+2,5-3,0 MJIH. K1./T
300-500 ThIC. K/1./T
50-100 TrIC. KN1./T
0-50 TBIC. KN1./T

IToka3aTe/ib UMC/IEHHOCTH MUKPOMHUIIETOB /I/isl /IePHOBO-M0/]30/ITUCThIX MOYB:
2,5-3,0 MJIH. K1./T
300-500 ThIC. K/1./T
+50-100 ThBIC. KN1./T
0-50 TBIC. KN1./T

Oprannueckoe BellleCTBO MOYBbI, COCTOsAIee U3 T'YMUHOBBIX M ()y/IbBOKHC/IOT
HaBO3
+TyMycC

Topdh
coJioMa

Mukpoopranu3mel, o0UTapIIe B CpeAe C HHU3KHM COJlep)KaHHeM MHTaTe/bHbIX
BellecTB?

31MOTeHHbIe

aBTOXTOHHbIE

aBTOTPO(HBIE

+0/IMroTpoQHbIe

3uMoOreHHble MUKPOOPraHU3MBHI - 3TO...
+MUKpOOpraHu3Msbl, HeIOCPeCTBEHHO KOHTAKTUPYIOLLe CO CBEKUM
OpraHUYeCcKHUM BeleCTBOM



MuKpoopraH13mel, UCI0JIb3YIOLIKe T'YMYCHbIE BelljeCcTBa

MuKpoopraH1i3Mel, He HY>KJarollecsi B OpraHuueCKOM BelllecTBe
MWUKpOoopraH13Mbl, 00UTarolie B 30He C HU3KOW KOHIeHTpaliel TUTaTeTbHbIX
BeleCTB

Kakwue cymecTByoT (hopMBbI rymyca?
+CTabuILHBIN
OTKpBITBIN
+J1aOU/IbHBIN
CBs13aHHBIN

KakuMm rj1aBHbIM Ka4eCcTBOM 00/1a/iaeT rmousa?
[pixaHue
ITuTanue
+CaMOBOCTIPOU3BO/ICTBO
Pa3MHOXeHUne

KosmmuecTBo 0akTepuii B oYBe OT 001eid YMCIeHHOCTH COCTaB/IsAET:
20-30%
40-50%
50-60%
+70-80%;

Ko/1MuecTBO aKTHHOMMIIETOB OT 00IIei YHC/IeHHOCTH COCTAaB/IACT:
+20-30%
40-50%
50-60%
70-80%;

KoyimyecTBO rpr6oB 0T 00111l YHC/IeHHOCTH COCTaBJIseT:
20-30%
40-50%
+2-3%
70-80%;

C ceBepa Ha 0T YHCJIEHHOCTb CNIOPOBBIX ()OPM U aKTUHOMUIIETOB. ..
YMenbLaeTcs
YBenuuuBaeTcs
OcraeTcss HeM3MeHHBIM

C ceBepa Ha K0T YHUC/IEHHOCTh TPHOOB U 0eCIOPOBBIX Ma/I0UEK...
+YMeHbllaeTcs
YBe/nmuuBaeTcs
OcraeTcst HeU3MeHHBIM

KoMMeHca/mM3M CTPOUTHCA M0 MPUHLIMITY. ..
+OpHa rpymnra obecrieurBaeT CyllleCTBOBaHUe Clie/lyrolei
OpHO rpynmna CyuiecTByeT 3a CUeT Ipyrou



Kakzas rpyria cyiiecTByeT cama 1o cebe
OfiHa rpyrina MelaeT CyIleCTBOBaHHIO [[PYTOiM

I'1aBHBIA Cy0CTpaT, U3 KOTOPOro 00pa3yercs rymyc...
Lennrosiosa
+JIUrHUH
Mypeun
Caxapo3a

Ha cKo0/1bKO0 3K0/10rHuecKiX IPyni o NPUHIMIY KOMMeHCa/iM3Ma Mo/ipa3/ie/siloTcAa Bce
MHKPOOPraHU3MbI B IouBe?

2

3

+4

5

Ha cKo/1bKO0 3K0/10rHuecKiX IrPyni Mo NpUHOKMIY KOMMeHca/ Iu3Ma MNOoApa3fie/isioTcs Bce
MHKPOOPraHU3MbI B IouBe?

2

3

+4

5

Kak Ha3bIBaeTcs MmoKa3are/b, XapaKTepHU3yIOLIUi KOMIUIEKCHOe BO3/elicTBHe K/IuMara
Ha (popMHUpOBaHHe r'yMyca...

+I'nppodakrop

KucnotHOoCTB

bydepHocTb

I'omeocras

MukpoopraHusmbl, CIoCOOHBIe CUHTEe3UPOBATh opraHuveckoe BeIecTBO
CaMOCTOATE/ILHO:

ABTOXTOHHBIE

OnurotrpogHbie

+aBTOTpOGHBIE

3UMOTeHHbIE,;

ABTOp Han0o/Iee pacnpoCcTpaHeHHO# TeopHeil 00pa3oBaHUsA rymyca:
NBanona O.E.
ITonoma C.T.
MuyctuH E.H.
+KoHoHoBa M.H.

3naueHue rujpodakKTopa /i Hallel 30HbI:
80
90
100
+110



IlepeunciuTe noKa3are/u, 10 KOTOPHIM OLleHMBAeTCA IJIOAOPO/He NOYBHL. ..
+3arac rymyca
+MexaHHUueCKui CoCTaB
+Bnaroemkoctb
+Peakuus cpeipl
TenonpoBOJHOCTH
TOKCMYHOCTH
BoponponuiiaeMocTs

IlpukopHeBass 30Ha, B KOTOPOM COCpe/l0TAaYMBaeTcs 00J/IbIIOe  KOJIHYECTBO
MHKPOOPraHHU3MOB - 3TO...

+Puszocdepa

Pusomiana

ATmocdepa

JIutocdepa

Mukpodiopa, mocensouiascsa HeroCcpeACTBeHHO Ha MOBEPXHOCTU TKAHU KOPHS. ..
Pusocdepa
+Pu3soriaHa
ATtmocdepa
JIutocdepa

CJ/10>)KHBIH KOMIL/IEKC, 00pa3yeMblii KODHAMM PacTeHH U TpUd0M, Ha3bIBaeTCH. ...
+Mukopu3sa
Cumbmo3
Onuros
Accoumanus

Tun MUKOpPU3bI, KOI/jJa MHIe/IHi rpuda pacnpocTpaHAeTCs He TOIbKO MeXAY K/IeTKaMu
KOPOBOl MapeHXUMBbI, HO U BHe/[pSIeTCS B HUX?

+2HA0TPOHBIN

ABTOTpObHbIT

OKTOTPO(HBIN

[TepurpodHbIi

Ha3oBuTe 0CHOBHOM KOHCEPBUPYHOIIMH (paKTOp NMPH CU/I0COBAHUH. ..
+KoHLIeHTpaLysi MOJIOUHOM KUCIOTHI
KoHLeHTpalysi yKCYCHOM KMCIOTBI
OrpaHuueHye BIa)KHOCTH B KOHCEPBUPYEMOM KOpMe
Hanuune criopoobpa3sytoimx 6akrepuii

Ha3oBuTe 0CHOBHBbIE KOHCEPBUPYHOII[HE (DAKTOPHI MPH CEHA)XUPOBAHUH. . .
+KoHIIeHTpaLyst MOJIOUHOM KMC/IOTHI
KoHIleHTpalysl YKCYCHOM KMC/IOTBI
+OrpaHuueHure BJIa)KHOCTH B KOHCEPBUPYEMOM KOpMe
Hamune criopoobpa3yroiux 6akTepuii

Kakue npornjeccbl XapakTepHbI AJisl IepBoU ()a3bl CUJIOCOBAHUS. ..



+MaccoBoe pa3BuTHMe MUKPOOPraHU3MOB, KOTOpbIe TIPUCYTCTBOBA/IM Ha Ha/j3eMHbBIX
YaCcTsX PAaCTeHUN U COCTaBJISUTU SMUPUTHYIO MUKPODJIOpY

AKTUBH3aLMsA MOJIOUHOKHUCJIOTO OpO’KeHWsl, HAKOIUIeHHe MOJIOYHOM KUC/IOTHI,
cHwxenue pH f1o 4,2.

CHKeHYe YMC/IeHHOCTH BCeX BUJIOB OaKTepHid, B TOM UHC/Ie U MOJIOUHOKHCITBIX
HaxkoryieHre MaCIsIHO-KUC/IBIX U IPYTUX THAIOCTHBIX BUIOB OaKTepHid

Kakue nponjeccbl xapakTepHbI /sl BTOPoH ¢a3bl CU/I0COBAHMUA. ..
MaccoBoe pa3BUTHE MHKPOOPIaHM3MOB, KOTODble MPUCYTCTBOBAMM Ha HaJ3eMHBIX
YyacTsIX pacTeHUM U COCTaBSIIN SMUGUTHYIO MUKPOQIOpY
+AKTUBHU3aL[Ms MOJIOYHOKHCIOTO OpOXKeHHWsl, HaKOIIeHHe MOJIOUHOM KHC/IOTHI,
cHwkeHuve pH 1o 4,2.
CHIKeHMe YHMCIeHHOCTH BCeX BUIOB OaKTepuii, B TOM UKC/ie ¥ MOJIOUHOKUCTBIX
HaxkorieHre MacCIsTHO-KUC/IBIX ¥ IPYTUX THAJIOCTHBIX BUIOB OaKTepwHii

Kakue npornjeccbl XxapakTepHbI /ISl TpeTbeil ()a3bl CH/I0COBAHMH. ..
MaccoBoe pa3BUTHe MUKPOOPraHM3MOB, KOTOpble MPUCYTCTBOBAa/JM Ha HaJ3eMHBIX
YyacTsIX pacTeHUl U COCTABISIIM SMUGUTHYI0 MUKPOQIOpY
AKTHBH3aLMs MOJIOUHOKUCJIOTO OpOKeHUsl, HAKOIUIeHWe MOJIOUHOM KUC/IOTHI,
cHwkenve pH 1o 4,2.
+CHKeHre YUC/IeHHOCTH BCEX BU/IOB OAKTepHii, B TOM UKCJIe U MOJIOUHOKHCITBIX
HakorieHre Mac/isTHO-KHAC/IBIX U APYTUX THWIOCTHBIX BUJOB OaKTepuii

Cyerka noABsi/IeHHbIH KOPM, 3a/10)keHHbI! Ha KOHCePBUPOBaHMe. ..
Curnoc
+CeHax
Ceno
dypax
JoMuHMPYIOI}aa MUKpoGd iopa B KOHCEPBHPYEMOM KOPME...
Mac/siHo-Kuc/ble 6aKTepun
+MOo0J/I0UHO-KHC/IbIe OaKTepPHUH
YKCyCHOKHC/IbIE OaKTepun
[TpONMMOHOBO-KUC/IbIe OAKTEPUH

Cunoc - 370...
+3eJieHbI KOPM, KOHCEPBUPOBAHHBIM, XPaHSALIUICS BO BJIa&)KHOM COCTOSIHUM B SIMax,
TpaHILesx
HenaBHO CKOllIeHHBIM KOPM
[To/THOCTBIO BBICYIIEHHBIN KOPM
[MogBsineHHbIN 1 yOPaHHBIN B TPaHILIEN KOPM

Tun B3aMMOOTHOLIIeHUH, KOTAd OJUH BU/] MUKPOOPraHu3Ma 3ajiep>KuBaeT Wi
no/iaBJ/isieT pa3BUTHe JPyroro...

+AHTaroHusMm

boprba

Cumbuo3s

[Tapa3sutusm



Kak Ha3bIBaeTcsi TMIl B3aUMOOTHOIIIEHNH NMPU KOTOPOM BH/bl COPEBHYHOTCS 3a MUTaHUe
Ha OIHUX M TeX )Ke cyDdcTpaTax...

XHUIIHAYECTBO

Komencanusm

+KoHKypeH11s

Cumbmo3

Kak Ha3bIBaeTcs TMI OTHOLLIEHU BpeMeHHOM B3aUMONOMOILM. ..
+Accoiyanus
XHUIIHAYECTBO
Komencanusm
KonkypeHuus
Cumbmo3

MukpoopraHu3Mbl, pa3BUBalOIHecsi Ha MOBEPXHOCTH pPacTeHMit?
+ONU(UTHI
CarnpoduTbl
XeMOTpodbI
OpraHoTpodml

CKOJIbKO IHeH JIUTCS MPOI[ecC Co3peBaHMsI CHIoca?
10
15
+21
32

OCHOBHbIE XaPaKTEePUCTHKH CHI0CA
OJTMBKOBO—3€JIeHbIN 11BET, CeJIEI0UHBIN 3arax, HaJIMure CIIOPOBLIX TPUOOB
+0/IMBKOBO—3€/IEHBIM IIBET, TIPUATHINA 3araX MOUYEHBIX SI0JIOK, OTCYTCTBHE CIIOPOBBIX
OakTepuii U TpUOOB
JKeNTBIM 1[BET, KUCJIOTHBIM 3arax, HaJIMuue CIIOPOBBLIX TPUO0B
KOPUYHEBBIH IIBET, CreruduuUecKuii 3amaX, OTCYTCTBHE CIOPOBLIX OaKTepui, HO
Ha/TMure CIIOPOBbIX TPHOOB

Mukpoopranu3Mbl pu3onjiaHbl — 3T0...
+MMKpPOOpraH13MBbl, OCEJISOLMEeCs] Ha TTIOBEPXHOCTU KOPHS
MuKpoopraH13Mel, 0OUTArOIIHe B CJI0e TIOUBbI, TTPU/IerarolieM K KOPHIO
MuKpoopraH13Mbl, 06UTarole Ha Ha/l3eMHOM UacTu pacTeHust (cTe6sIsx, TUCTbAX,
L[BETKAX)
MuKpoopraH13Mel, 0OUTArOII1e B [IOUBLI

Mukopwusa- 310 CuM0H03...
+Pacrenus u rpuba
I'puba 1 Bogopoc/u
PacTenus u 6akrepuii
Bopopociu u 6akrepuii



Kakyo Ky/J1bTypy MUKPOOPraHHU3MOB CO/IeP>KHUT 3eMJIey/[00pUuTe/IbHbIN Mpernapar
azorobakTep?

Nostos linckia

+Azotobacter chroococcum

Azospirillum lipoferum

Clostridium pasterianum

K 3emJiey100puTe/IbHBIM MpenapaTaM OTHOCUTCS :
Bupun
bosepun
['pusun
+Arpogun

K neye0HBIM nMpenapaTaM OTHOCUTCS :
BupuH
+BakTrcybTHI
['pusun
Arpodun

K npenapatam jjisi 3a1IThl PaCTeHUH OTHOCUTCA :
+Bupun
baktucy6Tun
I'pusnH
Arpodun

K aHTHOHOTHKAM OTHOCHUTCH :
BupuH
bakTrcyoTn
+I'pusun
Arpodun

K xopmoBBIM npernapaTtaM OTHOCHUTCA :
+ AMUHOKUCJIOTBI
Baktucy6Tun
['pusun
Arpodun

HuTparvH OTHOCUTCAK ....
KopmoBbIM 1ipeniapatam
JleueGHBIM MpernapaTam
+3emsiey100pUTETLHBIM MperapaTam
AHTHOMOTHKAM

Amnasor npenpara « Hurparus»
+Pusotopdun
TpuxorereH
I'pusuH
Bupun



K kakomMy wu3 HWXKeNnpUBeJéHHBIX THUIIOB IPeNapaTroB OTHOCATCHA AayKCHHbI H
IUTOKUHUHBI?

3emsiey100pUTETBHOMY

+CTUMYIATOPBI pOCTa PaCTeHUM

Jleue6HOMY

Kopmosomy

Cnoco0 KoHCeEpBUPOBAaHHUS 3e/IEHOT0 KOpMa?
OrcrauBaHue
Bbpoxxenue
+CuocoBaHue
Kgammenue

Kakue 0aKkTepuM C/1y>KaT JJeHCTBYIOIIUM Havya/ioM B npenaparte ¢ocdopodakTepun?
Clostridium butyricum
Leuconostos cremoris
+Bacillus megaterium
Desulfovibrio vulgaris

Tlepeunc/iuTe TUMHI B3aMMOOTHOIIIEHHA MUKPOOPraHU3MOB M PACTeHHH. ..
+AHTAaroHUCTUUECKUe
+AccolaTuBHbIE
+CHUMOHUOTHYECKHE
Hpyxeckue
BpaxebHble
AnnenonaTuyeckue

Ilepeunc/iiuTe AHTArOHMCTUYECKHEe THUIbI B3aMMOOTHOLIEHUN MHKPOOPraHM3MOB H
pacTeHuH. ..

+Ilapasutusm

+KoHKypeHTHbIe B3aUMOOTHOLLIEHUS

[IpukopHeBbIe accoLUaLIUMU

ONU(PUTHBIE acCoLMaLn

Cumb103 ¢ 6akTepusmMu

CumM6103 ¢ rpubamu

Ilepeunciure CHUMOMOTHYECKME THIBI B3aUMOOTHOLIEHHI MHKDOOPraHU3MOB U
pacTeHMH. ..

[Tapa3suTtusm

KOHKypeHTHbIe B3aUMOOTHOILIEHHST

[TpyKOpHeBBIe aCCOLAAIN

OmurTHBIE acCOL[UALIN

+CumMbmo3 ¢ 6akTepusiMu

+Cumb6mo3 ¢ rpubamu

UKC/IeHHOCTh OCHOBHBIX (PU3HUO/IOTHYECKHX TPyni MHKPOOPraHM3MOB B CO3peBIleM
cusoce...
+60% mos10uHOKUCBIX, 40% YKCYCHOKUCIBIX, 0% MacC/IsTHOKUC/IBIX



40% mMon04HOKUCIIBIX, 40% YKCYCHOKUCBIX, 20% MaC/IaHOKUCIBIX
80% MmonouHoKuC/bIX, 10% yKCyCHOKUCBIX, 10% MacC/IgsHOKHCIIBIX
60% mosiouHOKUCBIX, 20% YKCYCHOKUCIIBIX, 20% MaC/IsIHOKUCIBIX

IlepeunciuTe CroCo0bI NPUTOTOB/IEHUS CHJIOCA. ..
+XonoHbIN
+l"opstumii
[IpeccoBaHHbIN
Cy6MMHUpPOBaHHBIN
CwMmelLaHHbIN

ITepeunciuTe crioco0bI XpaHeHHs HABO3a. ..
+Xo0noHbIN
+T"opstumii
[IpeccoBaHHbIN
Cy01MMHUpOBaHHBIM
CMmelLaHHbIN

ITo c1oCOOHOCTH K CHJIOCOBAHMIO KY/IBTYPhI ObIBAKOT. ..
+XopoLlo cunocyemsle
[1noxo cunocyemele
+CpefiHe cuiocyemble
+TpyzHOCHIOCyeMble
Y 10BNIeTBOPUTENIBHO CUIOCY€eMble

Ilepeunc/iuTe AaCCOLMATUBHBIE THMbI B3aMMOOTHOIIEHUI MHKPOOPraHM3MOB U
pacTeHuH. ..

[TapasuTtnsm

KoHKypeHTHbIe B3aMOOTHOIIIEHUSI

+IIpuKOpHEeBbIe acCOLMALINU

+2nuuUTHBIE acCOI[UALIUU

CumM6103 ¢ 6akTepusaMu

Cumbuo3 ¢ rpubamu

Kakum Tpe0OBaHHSM /[0/DKEH COOTBETCTBOBAaTb MHUKPOOHO/IOrHYeCcKHil mpenapar s
0000BBIX KYJBTYP...

+CneLpUUHOCTh

BupyneHTHOCTB

+KOHKYpEeHTOCTIOCOOHOCTh

+HopMaTHBHast akTHBHOCTb

OdPeKkTUBHOCTH

Ha3oBure ouH U3 3/1eMeHTOB, 3a KOTOPbIe He MPOUCX0/JUT KOHKYPEeHIHH. ..
+Yrnepon
Asor
dochop
Cepa
Kanuii



Kakoii cyOcTpar MO)KeT BBINOJHATH POJIb HAMO/JIHUTEIS NPH MPHUTOTOBIEHHHU

MHKPOOH0/IOTHYeCKOro npenapara...

+Topd
I'muua

ITecok
ITepyut

Tabnurja 3.2 — Kpurtepuu orjeHKA cpOPMUPOBAHHOCTH KOMITeTEHLIAN

Kop v HauMeHOBaHUe

Kputepuu onjeHuBaHusi chOpMUPOBAHHOCTH KOMITeTEHL[UI

HMHUKAaTopa (4acT KOMIETeHLMH)
JOCTHKEHUS Ha 6a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
KOMIeTeHL1I (YacTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHLM) OLIeHKe OLIeHKe OLIEHKE «OT/INYHO»
«YZIOBJIETBOPUTEJIBHO |  «XOPOLLIO» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMa/IbHOI'O
MaKCHMaJIbHOTO MaKCUMaJIbHOTO basta
bana bamna
OIIK1. CryneHT CryzeHT CrypeHT
na-1. JleMOHCTpUpYyeT JleMOHCTpUpYyeT JIeMOHCTPUPYET
HemoHcTpUpyeT 3HaHHSI OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHU4YeCKuX U MaTeMaTU4YeCKUX | MaTeMaTUuyecKuX,
MaTeMaTHU4eCcKuX, eCTeCTBeHHbIX HayK, | 1 eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAYYHbIX | HO UCTIBIThIBAET HayK, HO BIX U
u 3aTpy/iHeHUs B JloTyCKaeT obmmeripodeccruoHan
obmiernpodeccruoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B bHBIX JUCLIUIIVH,
JIbHBIX TACLIUTIIVH, 3aKOHOB JIJisI MpUMeHeHUn He0OX0TUMBIX [I7IsT

HE0OXOAUMBIX J1Jis1 peleHus [laHHBIX 3aKOHOB | pellleHus TUIOBBIX
peleHus TUIIOBBIX CTaHJAPTHBIX 3a/jau B | [/Is pelleHUs 3azau B obmactu
3azau B 0bmacTu arpoHOMHU CTaHapTHBIX arpoOHOMMUHU.
arpoOHOMMUH. 3a/1a4 B

arpoHOMuUU
OIIK-1. Crygent ucrionedyer | CTyzeHT CrypeHT
N-2. Ucnions3yet 3HAaHUA OCHOBHBIX HCIIO/IB3yeT UCIO/IB3yeT 3HaHUe

3HAHHWA OCHOBHBIX

3dKOHOB

3HAHUA OCHOBHBIX

OCHOBHBIX 3dKOHOB

3aKOHOB MaTreMaTU4yeCcKux u 3aKOHOB MaTeMaTUu4ecKux,
MaTremMaTU4eCcKux U eCTeCTBeHHBIX HayK, | MaTeMaTU4YeCKUX | eCTeCTBeHHOHAyuYH
eCTeCTBeHHbIX HayK | HO UCHbIThIBAET U eCTeCTBeHHBIX | bIX U
[J1s1 pellleHUst 3aTpy/iHeHus B HayK, HO ob1enpodeccroHan
CTaHZAPTHBIX 3a/ja4 B | IPUMEHEHUU [JaHHbIX | [OIyCKaeT BHBIX JUCLIUIUIVH,
arpOHOMUMU. 3aKOHOB [1/151 HeTOYHOCTHU B He0OXOAUMBIX /ISt
pelieHus TIpUMEeHeHUU pelleHus: TUTIOBBIX
CTaHAAPTHBIX 33/la4 B | JaHHBIX 3aKOHOB | 3a/1a4 B 00/1aCTH
arpoHOMUU [LIS1 pelLleHust arpoOHOMMUU.
CTaHJapTHBIX
3a/au B
arpoHOMUHU
OIIK-1. Crygent npuMensier | CTyzieHT CryzeHT npuMeHsieT




N-3. [Ipumensiet
MH(OPMAaLMOHHO-
KOMMYHUKal[MOHHbIE
TeXHOJIOTHU B
pelLleHUH TUTOBbIX
3a/1au B 00/1aCTH
arpoOHOMMH.

MH()OPMAaLIMOHHO-
KOMMYHHKAIIMOHHbIE
TEXHOJIOTHH, HO
HCTIBITHIBAET
3aTPy/AHEHUs B
TIPUMEeHEeHHNH JJaHHBIX
TEeXHOJIOTUM B
PeleHNH THUTIOBBIX
3a/]a4 B 00/1aCcTH
arpoOHOMHUH.

TpUMeHsieT
MH(pOpPMaLMOHHO-
KOMMYHUKAL[OHH
ble TeXHOJIOTHUH,
HO JIOTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUU
JTAaHHBIX
TeXHOJIOTUM B
pelieHun
TUIIOBBIX 3a7jau B
obactu
arpOHOMMUH.

VMH($OpPMAaLMOHHO-
KOMMYHHUKAIIMOHHbI
€ TeXHOJIOTHH B
PelleHNH THUTIOBbIX
3a/1a4 B 00/1aCTH
arpoOHOMMHU.

2 OHEHVBAHUE ITMCBMEHHBIX PABOT CTYJEHTOB,
PEITJIAMEHTUPYEMBIX YYEBHBIM ITJTAHOM
[TucbMeHHbIe pabOTHI IO AUCLUTUIMHE YueOHBIM IJTAHOM He TIPe[yCMOTPEeHbI

3 OIIPEJE/IEHUE PE3YJ/IbTATA IIPOMEX/JYTOUYHOM ATTECTAIIUU
dopma NpoMeXXyTOUHOM aTTeCcTalyu T0 AUCLUTIIMHE K3aMeH.

OIIK-1. Cnoco0eH pemiaTh THIOBBIE 3a/jaud MPOGeCCHOHAIHLHOH [|eATe/TbHOCTH Ha
OCHOBe 3HAHMIl OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKHMX M eCTeCTBeHHBbIX HayK C NpHUMeHeHHeM

uH(OPMALHOHHO-KOMMYHHMKAIJHOHHBIX TeXHO/IOTHH
3adaHus 3aKpbimo20 muna:
Bblbepume 00uH npasuabHbIll 6ApUAHM

YK Cc/IeHHOCTh 0CHOBHBIX (I)I/I?.I/IOJIOI‘I/I‘—IECKI/IX rpymnin MUKpPpOOPraHu3MoOB B CO3peBIIIEM CHJIOCE...

+60% mo10uHOKMCBIX, 40% yKCYCHOKUCBIX, 0% MaC/IIHOKUCBIX
40% MO04YHOKHUCIIBIX, 40% YKCYyCHOKHUCIIBIX, 20% MaCIsTHOKUC/IBIX
80% monouHokubIX, 10% yKCyCHOKMCBIX, 10% MaCasHOKHACIIBIX
60% MOoI0UHOKUC/BIX, 20% YKCYCHOKHUC/BIX, 20% MaC/IsTHOKUCIBIX

HepetmcmlTe CII0CO0bI XPaHE€HUs HABO3d...

+X0JI0AHBIN
+l"opsunii

ITpeccoBaHHbBIM
Cy06/TMMUPOBaHHBIN
CwMmelLIaHHbIN

ITepeuncinTe acconiaTUBHbIE THUIbI B3aUMOOTHOLLIEHUI MUKPOOPraHU3MOB M PacTeHHUil. ..

[TapasuTusm

KoHKypeHTHbIe B3aMOOTHOLIIEHHS
+IIpUKOpHEBbIE acCOLUALIN
+3nudUTHBIe accoLaLn
Cumbuo3 c 6akTepusiMu

Cumbuo3 c rpubamu




3aoaHusn OMKpbIMO20 muna:

1. IIpouecc aMmmoHHu(pUKaLUHU.

[Tpu paznoxenun OENIKOB M JPYrUX a30TCOJAEPXKAIIUX COCAMHEHUIH B TOYBE MPU y4aCTUH
MUKpPOOPTraHM3MOB a30T OCBOOOXKJIAeTcsi B BHUAE aMMHUAKa. YKa3aHHbI MpoLEecC Ha3bIBAIOT
aMMoHu(pUKaIMed, 11 MUHepaJu3alnuei a3ora.

[Tpu aspobHOM pacnaje Geslka OCHOBHBIMM KOHEUHBIMHU MpOJgyKTaMu Ipouecca obBatoT COy,
aMMMaK, cyiabpaTel M Boja. B aHa’poOHBIX YCIOBUAX IIpHU pacrage Oeiaka oOpa3yloTCs aMMHUAK,
amuHbl, CO, OpraHMuecKue KMCI0Thl (;KUpHbIE U apoMaTHyeckre — OeH30lHas1, pepynuHoBas u ap.),
MEpKaNTaHbl, @ TAK)KE BEIIECTBA C HENPUATHBIM 3allaXxOM — HHJ10JI, CKaTOJI U CEPOBOJOPO/I.

[Ipu ana’poOHOM pa3pylIeHHUH OETKOB MOTYT OOpPa30BBIBATHCS TOKCHYHBIC COCAMHEHUS, B
YACTHOCTH IE€pBUYHbIE aMUHBl (AuaMuHbl). K uunciny nocineaHMX OTHOCAT KaJaBEpUH, KOTOPBIN
MI0JIy4aeTCsl U3 JIN3UHA.

HakamuBatomuecss B aHa’poOHBIX YCIOBUSX B II04BE IPOAYKTHI pa3jokKeHUs OelKoB
(UTOTOKCUYHBI, IO3TOMY OHM HEpPEAKO YrHETarolle MACHCTBYIOT Ha pAacTEeHHsT W CHUXKAIOT
YPOXKaNHHOCTb.

2. XeMOCHHTe3 MUKPOOPraHHU3MOB.

Xemocunme3 y GakTepuii, 3TO MPOLECC CBSI3BIBAHUS YIIIEKUCIOTHI B CJIOXKHOE OPTaHUYECKOe
COCIMHEHUE C TIOMOIIBIO SHEPruu, JoObIBAEMONM B OKUCIMTEIBHBIX pEaKUUsAX pa3HbIX
HEOPraHUYECKUX COEAMHEHUHN.

B mporuiecce xeMocuHTe3a 00513aTENbHOE yYacTHE IPUHUMAET KHCIOPO/ BO3yXa.

B 3aBucuMOCTH OT THIIA OKUCIISIEMBIX BEIIECTB XeMOABTOTPOQBI AENATCS HA 4 TPYIIIIbL:

1. Cepnble OakTepuu — OKHCIIAIOT BOCCTAHOBJICHHBIE HE OpraHu4eckue coenuHeHus cepol (H,S,

S, THO-TETPacOEAMHEHUS).

2. Hurpuduuupyromue 0akTepuu — OKHUCISIOT BOCCTAHOBJIEHHBIE HEOPIraHUYECKHE COeIUMHEHMSI
azora (NHs).
3. XKene3zo0akTepun — OKHUCISIOT BOCCTAHOBJIICGHHBIE HEOPTAaHMYECKHE COCIMHEHHUS JKene3a

(3aKuCh xenesa).

4. BopoponaHbie OaKTEpUH — OKUCISIOT MOJIEKYIISIPHBIA BOJOPOI.
[TonsaTHe XxeMocHHTe3a ObUIO NPEUIOKEHO BIEpPBbIE 3HAMEHUTHIM pycckuMm ydyeHbiM C.H.
Bunorpagckum B 1888 romy B pesynpTare HccienoBaHHs cepHbIX Oakrepuit B CrtpacOypre, B
naboparopuii u3zBecTHoro 6otanuka Jle bapu.

3. Ucnosb30BaHWEe MOJIOYHOKHC/IOTO OpOXXeHHsI B NHINEBOH MNPOMBIIUIEHHOCTH W

Ce/IbCKOX035IMICTBEHHOM NPOU3BO/[CTBeE.

MonoyHokucaoe Opo’KeHHe HAILIO MIMPOKOE MPUMEHEHHE B Pa3HBIX 00JACTAX, HO OCOOCHHO
MIOJIHO OHO HCIOJIb3YETCS] B MOJIOYHOM XO3SIICTBE.

Moso4Has MPOMBIIUIEHHOCTh TOTOBUT OOJBIIOE KOJUYECTBO MOJIOUHOKHCIBIX MPOJIYKTOB,
TaKuX, KaKk MPOCTOKBAIIIA, CMETaHa, alluI0(PHIEHOE MOJIOKO, KyMbIC, KeHp, TBOPOT U IpYyTHE.

Mosno4yHokucnoe OpoKeHHE HMEeT LIMPOKOe TMPUMEHEHHWE TpH  KOHCEPBUPOBAHHUH
CeJIbCKOXO03SHUCTBEHHBIX MPOAYKTOB: OBOIIEH U COUHBIX KOPMOB. BakHeiiliee 3HaYeHHE UMEET MpUeM
CUJIOCOBAHHSI KOPMOB.



4. Tunbpl NMTaHUSI MUKPOOPTraHU3MOB.
B 3aBHCHMOCTM OT HMCTOYHHMKA TMOTPEOJIIEMOTO YIJepoaa MHUKPOObI TOIPa3AeisioT Ha
asmompoghwt (ucnonwszytot COy) u cemepompogsvt (MCIONB3YIOT TOTOBBIC OPraHUYECKUE COSTMHCHUS)
B 3aBHCHMOCTH OT MCTOYHHMKA HEPTrUH MUKPOOPTAHU3MBI JICIAT HA (omompogdsi (FHEPTUIO
MOJYYaroT 3a c4eT (OTOCHHTE3a - HAPUMEp, IHaHOOAKTEpUN) U Xemompoghst (3HEpTUsl 100bIBacTCS

3a CYeT XMMHYECKHUX, OKHUCIUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIIHIA).

Ecnu mpu 3TOM [OHOpamH 3IIEKTPOHOB SIBISIIOTCSI HeOpeauuyecKue COeOUuHeHus, TO 3TO
JAUMompodhwvl, €CIIi OPTaHUYECKUE - OP2AHOMPOQbL.

[ToHsTHS «aBTO-» U «T€TepOTPOPUS» XapaKTEPU3YIOT, TAKUM 00pa30M, TUIl KOHCTPYKTUBHOTO

metabonu3ma. Ecnu aBroTpodus - TOBOJBHO YETKOE M Y3KOE MOHSTHE, TO TeTepoTpodus - MOHSATHE
BEChbMa INHMPOKOE M OOBEAMHSET OPraHM3MBI, PE3KO pa3IMYaroIluecsi CBOMMHU IOTPEOHOCTSAMHU B
IIUTATEJbHBIX BEIIECTBAX.

5. CnupToBOe OpoXXeHHue.

IIponiecc cnupToBOro OpoXKEHUS MJIET MO MyTH IiMKoiu3a 1o oOpasoBanus [IBK. 3arem, B
pe3yibTaTe €€ OKHUCIMTEIbHOTO JeKapOOKCUIMPOBAHUSA IPU YYaCTHMM KIHOYEBOro (epmeHTa
CIMPTOBOTO Opo’KeHUsl NHUpyBaTAeKapOOKcuiIa3bl oOpa3yercsi, yYKCycHbIM anbierui. OcoOeHHOCTh
peaKIMu 3aKoyaeTcs B €€ MoJHOM HeoOparumoctu. OOpa3oBaBIIMIICS alleTalbICTH CTAaHOBUTCS
KOHEYHBIM aKILIEITOPOM BOJOpOJa M BOCCTaHABIMBAaeTCs 10 3TaHoya ¢ yyactueM HA/[+-3aBucumoit
QJIKOTOJIBJIETUAPOTEHA3BI.

B wutore u3 1 Monekynbl rekco3pl 00pa3yroTcs 2 MOJIEKYJIbl 3THUJIOBOTO CHUPTa U 2 MOJIEKYIbI
yriekucaoTel. COpaxkuBanue 1 MOJIeKyIIbl IITFOKO3bl IPUBOIUT K 00pa3oBaHuto 2 Moiekya ATO.

6. MoJiouHO-KHC/I0€ OpOKeHHue.

COpaxuBaHue yTIIEBOJOB C 00pa30BaHUEM MOJIOYHON KHCIOTHI HAa3bIBAETCS MOJIOUYHOKHUCIBIM
OposkeHreM. MOJOHOKHUCIIOE OpOXKEHHUE SBISETCS DHEPreTHYECKUM MPOIECCOM, O0EeCTIeUHBaIOIINM
orpezieieHHbIe BUIbI OaKTEpUI HYKHOM JUJIs )KU3HU SHEpTUeH.

[To xapakTepy KOHEUHBIX MPOJYKTOB MOJOYHOKHUCIOE OpOXKEHUE IEIUTCS Ha 2 THUIIA:
TUMUYHOE WU TOMO()epMEHTATHBHOE - OpOXEHWEe, W HETUNUYHOe, WM CMEIIaHHOe, WU
rerepoepMeHTATUBHOE OPOKECHHUE.

TUNUYHBEIM MOJIOUHOKHUCIBIM OpOXKEHHEM Ha3bIBAETCS TaKoe, IMPH KOTOPOM KOHEYHBIM
MPOIYKTOM sIBJIsieTCs Tosibko MoniouHas kucnora (CHz-CHOH-COOR).

Odwuznonornyeckass Tpynmna OakTepui, OCYIIECTBISAIONIAs MOJOYHOKHUCIOE OpOXKeHHeE,
HA3bIBAETCSI «MOJIOYHOKHCIbIE, OakTepun». K aToil rpymnme otHocsaTcs 2 poaa: pon Streptococcus u
pox Lactobacterium.

I'etepodepmenTatnBHOE OpOoK€HHWE HWMEET B KOHEYHOM UTOTe O0oJjiee pa3sHOOOpa3HbIE
nponykTel: MojouHas kuciota CH3-CHOH-COOH — 40%; smatapnas kuciora COOH-CH;,-CH,-
COOH — 20%; ykcycnas kucinota CH3COOH — 10%; stunosbrit crimpt CH3CH,OH — 10%;
yraekucibii raz3 CO; — 20%; Bogopon Ha.

7. CumOuoTnueckas a3oTduKcanus.
CumbuoTHyeckue a30THUKCUPYIOIINE MUKPOOPTaHu3Mbl BbieaeHbl M. beiiepunkom B 1888 T.

U3 KOPHEBBIX KITyOCHBbKOB (00pOaBUaThIX HAPOCTOB) OOOOBBIX pacTeHU. MUKPOOPraHU3Mbl Ha3BaJU
KJIYOeHbKOBbIMU OakTepusiMH, U OBUIO YCTaHOBJEHO, YTO OHM BBI3BIBAIOT 0Opa3oOBaHUE



KIIyOCHBKOB, B KOTOPBIX OCyIIeCTBIsIeTcsl ¢ukcamus azora arMmochepbl. bakrepun B KiryOeHBKax
NUTAIOTCS OPTaHUYECKUMH COCIMHEHUSMH, CHHTE3UPOBAaHHBIMU PAaCTEHUEM, a PACTCHHE TOJIY4aeT U3
KIIyOCHBKOB CBSI3aHHBIEC COSIMHEHUS a30Ta. Tak, Mex 1y OaKkTepusiMU U PACTEHUSIMH yCTAaHABIMBAIOTCS
cuMOnoTrnyeckne B3auMOOTHOIIEHHs. KiryOeHbKOBbIE OakTepuu, 3apakarollne KOPHH Pa3ITHYHBIX
BUZOB 0OOOBBIX PAaCTEHUH, HECKOJBKO OTIMYAIOTCS JIPYT OT APYyra, OJHAKO MX PacCMaTpUBAIOT KaK
TPYIIIBI POJCTBEHHBIX OPraHU3MOB.

4 TIOPAJIOK ITPOBEJEHNM S IIOBTOPHOM ITPOME)XXYTOUYHOMN ATTECTAIIU
dopMa MpoOMeXyTOUHOM aTTeCcTal[iy M0 AUCLUILIMHE 5K3aMeH.

[loBTOpHasi MpOMeEXyTOUHasi aTTecTalus I0  JUCLUIUIMHE T[POBOJUTCA  C
WCTIO/Tb30BaHUEM 3a/laHuH /17151 OLleHKH C(hOpMHPOBAaHHOCTH KOMIIeTeHLMi Ha 6a30BOM ypoBHe
10 BCEM MOJYJSIM, BXOJSIIMM B CTPYKTYPY [AWCLIMIUIMHBI 38 C€MEeCTp, [0 UTOraM KOTOPOTO
CTYJeHT UMeeT aKa/leMUUeCKYI0 3a/l0/DKeHHOCTb.

OuneHouHble MaTepHaabl M CpeACTBa JAJisi NPOBe/leHUs] MOBTOPHOH NPOMEXYyTOUYHOH
aTTecTanuu

Borpocsl K 3K3ameHy
TeopemuuecKue 80npochbl

1. AnaspobHoe AbIXaHHE MUKDPOOPTaHW3MOB. XHUMH3M Mpoiecca. bromoruueckasi posb
JbIXaHUSI.

2. AccouuartvBHasi a30T(QUKCaLUs.

3. Kak cnoxwurcs GanaHc a3oTa B TIOYBe, €C/IM B KaueCTBe OPraHUUeCKOro yAo00peHUs
WCTO0/Ib30BaTh  TOP(OHABO3HBIM  KoMmmocT ¢  cootHomennem C/N - 50/17?
[IpoaHanu3upyuTe CUTYyaLUIO TP BeCEHHEM M OCEHHEM BHEeCEeHUM KOMITOCTa.

4. CumbuoTnueckasi a3oTdhuKcaius. XapakTepUuCTHKa MUKpoopraHu3aMoB p. Rhizobium.
YcnoBus 1 3¢bdeKTUBHOCTL 6060BO-pr300MabHOTO KOMITIEKCA.

5. MosouHokuc/ible GakTepun. VcIionb30BaHHe MOJIOUHOKHC/IOTO OpOXKEeHHUSI B TTUILEBOU
MIPOMBILLJIEHHOCTH Y CeMbCKOXO031CTBEHHOM TTPOM3BO/ICTBE.

6. Kak M3MeHUTCS1 UMC/IeHHOCTh MUKPOOPTraHM3MOB B TTIOYBE OJHOI0 MOJIs TIPY BHECEHUU B
TIOYBY OpraHUUECKUX YA0OpeHu?

7. WctuHHBIE OaKTepuu, CTpOeHUe KIeTKH, MOp(osorus, CucTeMaTruKa

8. CnemmduuHOCTb, BUPYIEHTHOCTb, U 3(O(PEKTUBHOCTH KIyOEHBKOBBIX OaKTepHil.
CumburoTHUecKast a30ThUKCAIHS.

9. Kak C/Io)KUTCS TIpoLiecC MouyB000Opa30BaHusl Ha paBHMHHOM y4acTKe B K/IMMaTUUeCKOU
30He ¢ rugpodakropom = 1307?

10.0611jas1 3aKOHOMEpPHOCTb KPYTrOBOpPOTa a30Ta B TPUPOZeE, XOJ S3TOro TMpoliecca B
eCTeCTBEHHbIX IKOCHUCTeMAaX U CelbCKOX03MCTBEHHBIX CUTYaLUsIX.

11. AuTrbroTrku. VX Mpou3BoCTBO ¥ PUMEHEHHE.

12.Kakoe KO/MUeCTBO TMperapaTa «HUATPArdH» TOTpPeOyeTCss TIpU TOoCeBe KieBepa Ha
rutomaay B 50 ra? Kak nmpaBuibHO npoBecTt 00paboTKy ceMsiH?

13.VcTopust pa3BUTUA MUKPOOMO/IOTHM Kak Haykd. OCHOBHble pPabOTBI PYCCKUX U
3apy0eKHBIX yUeHBIX.

14.2kosioruueckrie TPYIIIbl TOYBEHHBIX MUKDPOOPraHU3MOB, MUKPO(Opa pa3/MuHbIX



THUIIOB T1OYB.

15.B pe3sysbraTe akKTMBHOW 0OpaOOTKM TOYBBI M BHECEHHWSI MUHEpabHBIX YA00peHui
MOXKET  HaCTY[IUTb  CHWKEHHWe  3aracoB  rymyca.  YKaXuTe  BO3MOJXKHbIe
MHUKPOOHOIOrMuecKrie IPUYUHBI 3TOTO SIBJIEHUS.

16.Ponb MUKPOOHOJ/IOTUM B peIleHNH COBPEMEHHBIX C.-X. MpobJieM. 3a/jaul COBpEMEHHOM
MHKPOOHOJIOTHH.

17.BnussHie opraHuYeckux yo00peHHH Ha TIOUBEHHOe MWKpOHacejeHHe, CIoCO0bI
IIO/ITOTOBKU HaBO3a.

18.Yto Bel MOkeTe CKa3aThb O TIOYBe JBYX YYaCTKOB, UMC/IEHHOCTb a30oTobakTepa Ha
KOTOpbIX cocTasssieT: 1—500 Toic. K1 Ha 1 1; 2 — 50 ThIC. K/1€TOK Ha 1 T 1ouBbI?

19.TluTaHe  MUKPOOPraHW3MOB. [IuiljeBble  TMOTPEOHOCTH, IIYTH  MOCTYILIEHHUS
NMTaTe/IbHbIX BEIeCTB B K/IEeTKY.

20. 3nuduTtHas mukpodopa. Ee posb pu xpaHeHUU Y TIPOPaCTaHUU CEMSIH.

21.Bbl BBIHY)KEHBI HCIIO/Ib30BaTh B KaueCTBe OPraHWUYecKoro yaoOpeHWs KOMITOCT C
cootHottenueM C/N = 30/1. Kak Br1 Oyzere 1eiicTBOBaTh?

22.Pa3fo)keHre TNEKTMHOBBIX BelllecTB. Vcrmosb30BaHMWe 3TOro rpolecca B MEPBUUHOM
00paboTKe JbHA.

23.KopHeBas 1 puKopHeBasi MUKpoduiopa. Ee BiusiHue Ha KHW3Hb pacTeHU.

24.0nmmmTte X0J, TpoLiecca HUTPU(PHMKALMM B TOYBE CO C/AeAYIOLIMMHU I10Ka3aTessiMU:
rymyc 1,5; pH 4,5: Mex cocTaB - TsDKesible CYT/IMHKUA. OLjeHUTe COCTOsIHME TIpoLiecca U
JlaliTe CBOM TpeJyI0KeHHUs M0 ero KOPpeKLUHu.

25. Tunel nUTaHUST MUKPOOPTraHU3MOB.

26.BnusHre 06paboTKY TTOUBBI Ha JIeATeTbHOCTh ITOYBEHHBIM MUKPOOPTaHHU3MOB.

27.Kak cKaJjpiBaeTCsi eCTeCTBeHHbIM TpoljecC 0Opa3oBaHUsI rymMmyca B K/IMMaTUUeCKOU
30He C rupodakTopom = 1207

28.Bupycel, uX CTpOeHUe, pa3MHOKeHHe, 3HaueHHe B IMPUPO/Ie U XKU3HU UeloBeKa, paboThbI
.. BaHOBCKOTO.

29.A3orobaktepun U (ocobakTepuH. XapaKTepUCTHWKA TIperapaToB U  yCJOBUS
TIPUMEHEeHUS].

30.Kak OyzeT mpoXoAuTh TIpPOL[eCC aMMOHHUMUKAIIMM B [ePHOBO-TIO/I30JUCTON TOYBE
TSDKEJIOr0 MexaHU4eCKOro cocTaBa C cogepkanvem rymyca 1,5% u pH-5,0?

31.T'eHeTMKa MUKPOOPTaHW3MOB, MOHSATHE O TeHOTHUIe U (PeHOTHIIe - BU/Ibl N3MEHUHUBOCTH,
crocoObl  TeHeTUYeCcKoro Bo3ZelcTBUs. [lonyueHWe TIDOMBIIUIEHHBIX —ILITaAMMOB
MHKDPOOPTraHU3MOB.

32.MuHepabHbIN U OMOOTMUeCKUi a30T B 3eMJie/IeTHH.

33.0nuinnTe MeTOJUKY Orpejie/ieHuss UMC/IeHHOCTH W OroMacchl MUKDPOOPTaHU3MOB B
TIouBe.

34.00111e 3aKOHOMEpPHOCTH KPYroBOpOTa a30Ta B TIPUPOZie, XOJ 3TOTO TIpollecca B
€CTeCTBEHHbIX JKOCHUCTeMaX U CeIbCKOX03UCTBEHHBIX CUTYaLUsX.

35.CnupToBOE ¥ MOJIOUHO-KHUC/IOe OpoXKeHue.

36.0nuiMTe 3aKOHOMEDHOCTHM (OPMUDOBAHMSI TYMYCHBIX 3aracoB TOYBBI  JJIs
KJIMMaTHU4eCcKou 30HbI € rugpocdakropom - 70.



37.1lpoujecc  aMMOHU(UKALMM. Buabl MHUKPOOPraHM3MOB - aMMOHU(HUKATOPOB.
MMMOOH/IM3aLIMs a30Ta.

38. Mukpobuosiornueckue Triperiaparsl st 60pbOBI C BpeJUTeSIMUA
CeMbCKOXO35IMCTBEHHBIX PaCTeHUM.

39.Bb1 uMeeTte 10 Kr JIFOLIEDHOBOI'O HUTParvHa C akTUBHOCTBIO 3 MJIH. KJI./T TIpU HOpMe 3,5
MJIH. K/1./T. Kak ero npaBu/ibHO UCIOJIb30BaTh?

40.TTpoujeccel  HUTpUDHUKALIMM M JAeHUTPUPHUKALIMM.  3HaueHWe  UX B
CeMbCKOX035IMCTBEHHBIX CUTYaLIUSIX.

41.Pa3no)KeHue KJeTUaTKM Y JIMTHMHA MUKPOOPraHU3MaMH, Y4YacCTBYIOIUMU B 3TOM
TripoLiecce.

42.0mpeseMTe BO3MOXKHOCTb BO3HHUKHOBEHUsS WMMOOWIM3AlMM a30Ta B TIOUBE IIPH
BHeCeHWU KoMriocta ¢ cootHoueHueM C/N = 50/1.

43. AHa3pobHOe /ibIXaHrue MUKPOOPTaHHW3MOB C UCIT0/Ib30BaHHEM HUTPATOB U Cy/Ib(aToB.

44.buosiornyeckas a3oTuKcauys CBOOO/THOKUBYIIHX MUKPOOPraHU3MOB.
XapakTtepucTuka p. Azotobacter u Clostridium.

45.0rnpefesiuTe TIOTPeOHOCTH B TIperapaTe HUTpPAarvH st 06paboTKK ceMsiH KiieBepa Ipu
rocese Iiowmasy B 20 ra ¥ akTUBHOCTY HUTparuHa B 3 MJIH. KIL/T.

46.11pouecc Hutpudukauuu. I[losoxutenbHass W OTpULIaTeNbHasi pPOJb Mpolecca B
CebCKOM XO35I1CTBe.

47.Posb MUKPOOPTaHM3MOB B TIOUBO0OpPAa30BaTe/IbHOM TIpOLiecce, KOJ0THUeCKre TPYIIIh]
TIOYBEHHBIX MUKPOOPraHn3MoB. O6pa3oBaHre U pa3pyllleHre Tymyca B TIouBe.

48.CoBpeMeHHbIe C.-X. TIperapaThl a30TobakTepuH #  QochobakTepruH MIMPOKO
TIPUMEHSIOTCS B TETJTMYHOM XO035MCTBE U JatoT NpubaBKy yposkas 10 30%. B moneBbix
YC/IOBUSIX OHU OKa3bIBalOTCSI Mano3(PGheKTUBHbI M TPAKTUYECKU He MPUMEHSIOTCS.
[Touemy?

49.)Kene306aKkTepun ¥ UX POJIb B KDYTOBOPOTE Kejie3a B MPUPO/IE.

50.Poib MUKpOOPraHU3MOB B TpoLiecce 00pa3oBaHus U pa3pyllleHus Tymyca.

51.BrbI BOo3/enbIBaeTe B CBOEM XO3SIMCTBE TOPOX0-OBCSIHYHO cMech. IIpoucxoauT v mpu
3TOM ofOoraiieHue MOYBbl OMOIOTUYECKUM a30TOM?

52.JIym ITactep u CI1. BuHorpafickuii. X BK/aJ B pa3BUTHE MUKPOOHOIOTUH.

53. [Ip1xaHvie MUKPOOPraHM3MOB, XMMU3M I1poLiecca.

54.Tlpy aHanmM3e Ha YKUCAEHHOCTh a30To0aKTepa TIOUBEHHBIX O00pa3loB, B3ATHIX C
pa3MUHBIX T0JIeH, YCTaHOBEHO, uTo oHa cocTtaB/seT 500 ThIC. K/I. B 0fHOM obpasiie u
50 TeIC. K/1. BO BTOpOM. UTO BBI MOXKeTe cKa3aTh O MOYBAX TeX MOJIeH, C KOTOPBIX B3SIThI
JaHHbIe 00pa3LbI?

55.O6111e 3aKOHOMEPHOCTH KPYTOBOPOTA yTIJiepo/ia B IPUPO/ie, POJib MUKPOOPTaHU3MOB B
5TOM MpoLiecce.

56.KnybenbkoBbie  Oakrepuu. [loHATHe 0 cnelUUUHOCTH; BUPY/IEHTHOCTU U
s¢dexTuBHOCTU p. Rizobium. Hutparus u ero npumeHeHue.

57.1Ipy UMCTIONMB30BAaHUUA COJIOMBI B KaueCTBe OPraHUUECKOro y00peHUs HEKOTOphIe
CTeIMa/IMCTLI 0OMBAUCh YIyUIlIeHUs TJI0I0OPO/US TOUBBI U TIOBBIIIIEHUS ypoXKasi, a
HEKOTOpble CTalKWBAJIMCh C TaJleHWeM ypoyKas, W3/IokKuTe Bain B3r/isiy Ha JaHHYIO



curyauro. CooTHOLLIeHWe yriepoza K a3oTy cocrasisieT B cosioMme 100:1

58.buonorruueckas pykcalys a30Ta aCCOLMAaTUBHBIMU (hOpMaMH.
59.MukpodJiopa Boabl ¥ Bo3ayxa. [IprMeHsieMble caHUTapHbIe MOKa3aTesu.

60.Kak ompefendTh UYHMCAEHHOCTb SMU(DUTHBIX MHUKPOOPTaHW3MOB 3epHa WKW CTeOss

pacTeHun?

61. AHaspoOHOe JpixaHue 10 TUTY OpoyKeHusl. DHepPreTUUeCKUid BBIXO/,.

62.Kpyrosopor  (dochopa wu

pOJb

MUKDOOPraHU3MOB B  3TOM

docdaTpacTBOpSIOLIe MUKPOOPTaHU3MBI.

63.0HPE,E[€JII/ITG pa3Mephbl TIpUXO0Jd OMOJIOTMUeCKOr0 a30Ta B MoyBy IIOC/Ie Tpex JIeT

BO3/eJIbIBaHUS KileBepa C ypoxkaem 60 1j/ra ceHa.

64. KpyroBopoT cepbl ¥ XapaKTePUCTHKA OCHOBHBIX BH/IOB CepOOAKTePHIA.

65. MUKpoOHo/IorTuuecKre MpOoIecchl TPHU CYIIKe CeHa, CUJIOCOBAHUU W CeHa>KMPOBAaHUH

KOpMa.

66.Pa3mep ruzpodakTopa B uepHO3eMHOM 30He cocrtaBisieT 90-100. O6BsicHUTe

MeXaHKM3MbI HAKOIVIEHHs T'yMYCa B 9TOM KJIMMaTUUeCKOM 30He.

Tabnuija 4 — Kputepun orieHKH c)OPMHUPOBAHHOCTH KOMITETEHILUH

Kop v HaMeHOBaHWe WHAUKATOpa
JIOCTW>KeHUs1 KOMIIeTeHI[UH (4acTu
KOMIIeTeHL[1H)

Kputepuu orjeHuBanusi chOpMUPOBaHHOCTH
KOMITeTeHLMM (4aCTU KOMIIeTeHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OL[eHKE «Y/IOBJIETBOPUTETBHO»
50-64% oT MakCUMaJIbLHOTO Oasia

OIIK1.

N-1. [leMOHCTpUpYyeT 3HaHKe
OCHOBHBIX 3aKOHOB MaTeMaTUYeCKUX,
eCTeCTBeHHOHAYUHbIX U
obmerpodeccHoHaNbHBIX JUCIUTLINH,
HEOOXOMMBIX ZIJisl PEIlIeHHsT TUTIOBBIX
3a7iau B 00/1aCTH arpOHOMMUHU.

CTy,quT AE€MOHCTPHUPYET 3HaHWA OCHOBHBIX
3dKOHOB MdTeMaTH4eCKHX N eCTeCTBEHHBIX
HaYK, HO UCIIbIThIBAET 3aTPYAHEHUA B
MNMpUMEHEHWHN [OdHHBIX 3dKOHOB [JId PpeLlIeHUA
CTaHAapPTHBIX 3a/d4 B dAl'POHOMHH

OIIK-1.

N[-2. Vicrionb3yeT 3HaHWUS OCHOBHBIX
3aKOHOB MaTeMaTUYeCKUX U
€CTeCTBEeHHbIX HayK /IS pelleHust
CTaHJApTHBIX 3a/1a4 B arPOHOMMUH.

CTy,Z[EHT HCII0J/Ib3yeT 3HaHHMsA OCHOBHBIX
3dKOHOB MdTeMaTH4eCKHX U eCTeCTBEHHBIX
HayYK, HO UCIIBIThIBAET 3aTPYAHEHUA B
MNMpUMEHEHWH OdHHBIX 3dKOHOB [JId PpellIeHUd
CTaHAdPTHBIX 34/1d4 B dA'POHOMMWH

OIIK-1.

N/-3. TlpumeHsieT MH(OPMALMOHHO-
KOMMYHUKAL[MOHHbIE TeXHOJIOTUH B
pelLlleHrH TUTIOBBIX 3a/1a4 B 00/1aCTH
arpOHOMHUH.

CTyaeHT npuMeHsieT UH(HOPMALIMOHHO-
KOMMYHUKALIMOHHBIE TEXHOIOTHH, HO
UCTIBITBIBAET 3aTPYAHEHUS B IPUMEHEHUH
JAHHBIX TEXHOJIOTUH B PellIeHUH TUITOBbIX
3a7iau B 00/1aCTH arpOHOMMUHU.

Triporiecce.
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