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ITacnopT (poH/ja OLIEeHOUYHBIX CPe/iCTB

Tabmmma 1
PopmHpyembie OrnieHOUHBIE MaTepHuasbl
KOMITeTeHLIUU (WIn KonmuuectBo
Y CpeJiCTBa
HX YaCTH)
OO0111as1 MUKpOOHOJTOTHS KonTtposbHas paboTa 105
NupvBujyansHoe

OIK-1 TBOpYECKOe 3a/laHue 53
CuTyaLMOHHBbIe 3a/1auu 14
KosmokBuym 32
TectupoBaHue 112
CenbCKOXO0351MCTBEHHAS KonrposibHas pabora 19
MHKPOOUOIOTHsI CuTyaLMOHHBIe 3a/1auu 14

OIIK-1
KosmnokBuym 32
TectupoBaHue 88

1 OITEHOYHBIE MATEPUAJIbI, HEOBXO/IUMBIE JIJ/I1 OIIEHKHU 3HAHUM,
YMEHWI 1 HABBIKOB JEATE/TbHOCTH B IIPOIIECCE OCBOEHHUA

TCHUTIIVHBI

Mogynb 1. O61miast MUKpOOHOJIOTHS

Tabnurja 2.1 — ®opmMupyeMbie KOMITeTEHLIAN

KOA N HAMUMEeHOBdHHe
KOMIIeTeHIJuH

Koj 1 HauMeHOBaHUe
WH/IMKaTOpa JOCTWKeHUsI
KOMIIeTeHI[MH (4acTu
KOMIEeTEHIMH)

OrleHOUHbIe MaTepUasIbl U
cpeAcTBa

OIIK-1 CriocobeH peliiaTh
THUTIOBbIE 3a/IauM
ripodeccroHabHOM
JiesiTe/TbHOCTH Ha OCHOBe
3HaHUI OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
eCTeCTBEeHHBIX HayK C
TIpUMeHeHUeM
r“H(OpMaLMOHHO-
KOMMYHUKAI[MOHHBIX
TeXHOJIOTUM

N-1. leMoHCTpUpYyeT
3HaHWe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCcKuX,
eCTeCTBeHHOHAyUYHbBIX U
ob1iernpodeccroHaTbHbIX
JMVCLIATITH, He0OXO0IUMBbIX
JJIsl peLlieHHs] TUTIOBBIX 3a/jau
B 00/1aCTH arpOHOMMUMU.
N-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUyeCKUX 1
eCTeCTBEeHHbBIX HayK JJisi
pellieHusl CTaHAAPTHBIX 3a/lau
B arpPOHOMMUHU.

NJ-3. Ilpumensier
vH(OpMaI[IOHHO-
KOMMYHUKaLIMOHHbIE
TeXHOJIOTHU B pelleHrur
TUTIOBBIX 3a/ja4 B 00/1aCTH
arpoOHOMMUH.

KonTtposnbHasi paboTa
NBauBuayansHOe
TBOpUYECKOe 3aJjaHre
CuTyalMoHHbIe 3a/jaun
Kosnnoksuym
TecTrupoBaHue




Mogyinb 2. CenbCKOX03MCTBEHHass MUKPOOHOJIOTHS

Tabsuija 2.2 — ®opMupyeMbie KOMIETeHLNH

Kop v HaumeHOBaHMe
KOMITIeTEeHLIUHU

Kop v HaumeHOBaHMe
VMH/JMKAaTOpa JOCTKeHUs
KOMITeTeHI[UU (4acTu
KOMITETEHL1H)

O1ieHOYHbIe MaTepyasbl U
cpeAcTBa

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

N/-1. JemoHCcTpUpyeT
3HaHNe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHuX,
eCTeCTBeHHOHAyUHbIX U
obmernpodeccuoHambHbBIX
IVICLIUTTH, He0OX0JUMBbIX
[l pellieHUs] TUTIOBBIX 3a/lau
B 00/1aCTH arpOHOMUH.
N-2. Ncrionb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX 1
eCTeCTBeHHbIX HayK [J1s1
pellieHus1 CTaHAAPTHBIX 3a/a4y
B arPOHOMMUU.

Nn-3. Ilpumensier
VMH(OpPMaLOHHO-
KOMMYHHMKaLOHHbIE
TeXHOJIOTUU B PelleHuHr
THUTOBBIX 3a/jau B 00/1acTu
arpOHOMHUH.

KonTponbHast pabota
CuryalMoHHbIe 3a/1aud
Kosnnoksuym
TectupoBaHue

OHEHO‘IHBIE MdTepHudJ/ibl U CPeACTBA /il IPOBEPKHU C(i)OpMHpOBaHHOCTI/I KOMHETEHIII/[ﬁ

Mopayas 1. O01as MUKpPoOHo/I0THSs

KonTponbHas pabora

WcTopust Mukpobuonoruu. CTpoeHre akapuoT 1 TIPOKAaoT

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

©oNe AW

MeTo/ib1 MUKPOOMOIOTUUECKUX HUCCI/IeI0BAaHUM.
Pojib MUKPOOMOJIOTHH B PEIIIeHHH CeTbCKOX035HCTBEHHBIX MTPOO/IeM.
Kakue Tursl MUKpOOPraHU3MOB CYILIeCTBYIOT Ha 3eMiie.

B yeM 3ak/touaeTcs crielfurKa CTPOEHUS U >KU3HeesTeTbHOCTH BUPYCOB.
Ocob6eHHOCTH CTpOeHHe K/IeTKH OaKTepui.

Mecta obuTanus OakTepuii.

Ha3oBuTe yueHbIX, UbM MIMEHA CBSI3aHbI C M300peTeHreM MUKPOCKOTIA.
Ha3oBuTe yueHBIX, YbM UWMEHa CBsI3aHbl C

nepBbIMH YINIOMHWHAHUAMUAU

MUKpPOOpraHu3Max.

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

0




11.Ha3oBuTe yueHbIX, YbM HMeHa CBsi3aHbl C IEepPBbIMMU IIOIBITKAMU CHCTeMaTU3aLiuu
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 paboTHI.

16.Ha30BuTe OCHOBHbLIE HarpaBjieHHsT B MUKpoOuosoruu KoHra XIX Havama XX BB. H
YUeHbIX, UbM UMeHa C HUMU CBS3aHBbl.

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

18.Ha3zoBuTe wWMeHa YyUeHBIX pa3BUBAIOIIUX OMOXMMHUECKOe HarpaBjieHHe B
MUKpobuonoruu KoHia XIX Hauasma XX BB. U TT€PeUHCIUTe UX PaOOTBHI.

19.HazoBute ocHoBHbIe paboThl JI.ITacTepa.

20.Ha3zoBure ocHoBHbIe paboTel P.Koxa 1 M.B. beiiepuHka.

21.Ha3zoBure ocHoBHbIe paboTsl 1.C. CamoitioBuua 1 M.M. TepexoBckoro.

KonTponbHast paborta (CpaBHUTe/IbHAsT TaOIMIIA)
1 BapuaHT

Bupycsl baktepun

1. ABTOpBI NIEPBbLIX
Hay4HbIX CBeJIeHUU

2. XUMHUYECKUU COCTaB
3. Pa3smepnl

4. Hamuuue KJI€TOUHOM

CTPYKTYPBI
5. Hanuuue KieTouyHoU

CTeHKHU

6. Hammuwe sapa

7. CriocobHOCTBH K
pa3sMHOXKeHHUI0 (POCTY)

8. Mopdonorus

9. ®usuosoruyeckue
byHKIMMN
10. O6pa3 >ku3Hu

2 BapUaHT

Bupycel bakrepuun

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

Bupycsl

baktepun

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 BapyaHT

Bupycsl

bakrepuu

1. ABTOpEI IEPBBIX
HayUHbIX CBeJeHUI

2. XUMHUYeCKUU COCTaB

3. Pa3smepsl

4. Hanmuuwue KJIeTOUHOM
CTPYKTYPbI

5. Hanuuue KieTouyHOM
CTeHKH!

6. Hamnuue sgapa




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 13MEHUHMBOCTH.

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 BUAIbI T€HHBIX MYTaluM, JlalTe UM OMpeJeseHue.

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

12. Ha3oBuTe 0CHOBHBIE MIPU3HAKU Ha/illapCTBa ApxebakTepuid.

13. Ha3zoBuTe OCHOBHBbIE (PM3HMOIOTUUECKHEe FPYIIIbI apXei.

14. Ha3zoBuTe 0CHOBHBIE TIPU3HAKU Ha/lllapCTBa DyDaKTepui.

15.Ilepeunciute OCHOBHBIE OT/e/Ibl MUKPOOPTraHU3MOB.

16. laiiTe xapakrepucTuKy otgena Gracilicutes.

17. DanTe xapakTepuCTUKY oTfesna Firmicutes.

18. [TaiiTe xapakTepucTHKY OTZesa Tenericutes.

19. [laiiTe XapaKTepuUCTUKY Krnacca PupmMubaKTepuid.

20. TaiiTe XapakTepuCTHKY Kiacca Tamobakrepuii (aKTHHOMULIETHI).

21. MaiiTe xapakTepucTHKY Kiacca CKOToOaKTepHii.

22. TaiiTe XapakTepuCTHKY Kiacca OkcudoTobaKkTepuid.

23. TaiiTe XapaKTepUCTHKY 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 >KU3HE[esATe/IbHOCTA pacTeHWH,
JKUBOTHBIX U Ue/IOBeKa.



4. Posib MUKPOOPraHMW3MOB B MPOIjeccax IOYBO0Opa30BaHus.

KonTponbHasi paborta (cpaBHUTe/IbHAsT TaOMMIIA)

1 BapuaHT
[Ipu3Hak ABTOTpOdHBIE I'eTepoTpodHbIe
(dboTtoTpodHBIM THM) (canpouThi)
1. HeobxoguMble 3/71eMEHThI
2. WctouHuku yriepoga
3. WcrouyHuKM a3ora
4. VCTOUYHUK 3HEpPruu
5. IlpencraButenu
2 BapuaHT
[Tpu3Hak ABTOTpOdHBIE I'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) (xeMOTpPOGHBIN THIT)
1. HeoOxoauMble 3/1eMeHThI
2. WcTouyHuKY yriepoga
3. WcTouyHuKM a3oTa
4. VICTOYHUK 3Hepruu
5. IlpepcraButenu
4 BapyaHT
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 AHaspobHoe JpIxaHue

M cTouHMK SHeprum

['maBHBIM OKHC/IUTE/Th

KoHeuHble npoAyKThI
JbIXaHUs

OHepreTU4eCcKri BbIX0/[]

NcTouynuK 3Heprun

4 BapuaHT

IIpu3Hak HemnoJsiHoe okucieHue bporkenue

M cTouHMK SHeprun

['1aBHBINA OKUCTUTE/TH

KoHeuHble IpOAYKTHI
JbIXaHUs

OHepreTUUeCKUU BbIXO/]

NcTouynuK 3Heprun

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

—_

OcCHOBHbIE 3aKOHOMEPHOCTH KPYrOBOPOTa YIJepoZa W 3HaueHWe 3TOro Ipoljecca s
Ce/IbCKOXO035HCTBEHHOTO TTPOM3BO/ICTBA.

OO0111e 3aKOHOMEPHOCTH KPYroBOPOTa a30Ta.

VimmoOur3aliys a3ora.

MuHepanu3alys a30TCO/Iep>Kall[iX OPraHuUeCKUX COeUHEHUH.

XapaKkTepHCTHUKa MPOI[eCCOB HUTPUGMUKALIUK U JIeHUTPUPHUKALIHH.

ok wnN

dukcauusi a30Ta aCCOLMATUBHBIMH, CBOOOJHOXKUBYIIIUMU U  CUMOMOTUYECKUMU
MHUKDPOOpPTaHW3MaMH.
7. Buonorus KiybeHbKOBBIX OaKTepuii.



ok wWwh =

KonTponkHas pabora (Tectsl) — KpyroBopot yrieposa
Tecm 1
MecTtamu ecTeCTBEHHOTO 0OUTAHUS IPOXTKEN B TIPUPOZE SIBIISIOTCAL. ..
[eTepodepMeHTaTUBHOE MOJIOYHOKHCIOe OpOoyKeHre MOKHO TIPeJCTaBUTh C/IeYIOLUM
yPaBHEHUEM...
KoHeuHbIMY TIPOIYKTaMH MAC/ITHOKHMC/IOTO OPOXKeHUsT SIBJISTFOTCS. ..
Kakrie MUKPOOpPraHU3Mbl Pa3/iararoT Le/UTF0I03Y B a3POOHBIX YCIOBUSX?
Kakoli mporjecc mpeBpaljeHUsi MUKPOOPraHM3MaMH COeZIMHEHUU yryiepoja SB/seTCs
BeIyIIIMM B 00pa30BaHUM rymyca?
[To OTHOIIEHUIO K KUCIOPOAY YKCYCHOKHC/IbIe OaKTepuu SIBJISIFOTCS. .
Tecm 2
Kakuie poiyKThI TIPOM3BOASTCS Ha OCHOBE CITUPTOBOTO OpOXKeHusI?
UeMy paBeH TeMIlepaTypHbIN ONTUMYM OOJIBIIIMHCTBA MOJIOYHOKUC/IBIX OaKTepuii?
'oModepMeHTaTUBHOE MOJIOUHOKHC/I0e OpoykKeHHe MOXKHO TIPeACTaBUTh CJie[yIOLUM
yPaBHEHUEM...
Kakue 3HaueHUs] peakLUM Cpefibl SIB/SIFOTCS ONTHUMA/IbHBIMU [JIS1 JKU3HeJesATeJIbHOCTH
MaC/ITHOKUC/IBIX OaKTepuii?
K xakomy poay oTHocsATcsi OakTepwu, pas/araroiude IIeKTUHOBBbIe BeIlecTBa B
a3pOOHBIX YCIOBUSIX?
MecTtamMu eCTeCTBEHHOTO OOWUTaHUS B TIPUPOJie LIe/TF0JI030pa3pyLIaronX OakTepuid
SIBJISIFOTCA. ..
Tecm 3
KoHeuHBIMY TIPOAYKTaMU CITUPTOBOTO OpoykeHws 1ipu pH = 4-5 ABsOTCS. .
Kakue MUKPOOpraHU3Mbl SIBJISIFOTCS BO30YIUTE/ISIMA MOJIOUHOKHUC/IOTO OPOKEHUS?
Kakoe OpoykeHUe JIeKUT B OCHOBe CHU/IOCOBAHUSI KODMOB?
[To OTHOIIIEHHUIO K KUCIOPOAY MOJIOUHOKHC/TbIE DAaKTepUH SB/ISTFOTCSL. ..
Kakue Busibl 6akTepuii pas/araroT MeKTUHOBbIE BelljeCTBa B aHA39POOHBIX YCTOBUSIX?
Pa3noykeHyre NeKTUHOBBIX BellleCTB UCII0/Ib3YeTCs B IPOU3BO/CTBE [1JIs [T0/IyYeHUSsl. ..
Tecm 4
UeMy paBeH TeMmriepaTypHbIii ONTUMYM i >KU3HEZAesSTe/JIbHOCTH OOJIbIIMHCTBA
JPOXOKEN?
B uém 3aK/rouaeTcs oTpUliaTelbHOe BAMSHUE MAC/ASTHOKHUC/IOTO OPOYKeHHUsT Ha KaueCTBO
KOHCEPBHUPYEMbIX KOPMOB?
Kakuve MHKPOOpPraHW3Mbl pa3BUBAIOTCS Ha TIEPBOM JTarie OpOXKeHUs TIpU MOUKe
yOOBOIOKHUCTBIX paCTeHU?
KoHeuyHbIMY TIPO/IYKTaMH pa3/io’KeHHsI MeKTHHOBBIX BeEIleCTB B a’POOHBIX YC/IOBHUSX
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 KAKUX MPOIYKTOB HUCTIOJB3YIOTCS IPOXOKA BEPXOBOTO OpOXKEeHHsT?



Kakas fposxokeBasi MUKpo/iopa XapakTepHa /iJisl IepHOBO-TIOJ30/TUCTbIX MMOYB?
Bonee KuCIOTOYCTOMUMBBIMU SIBJSIOTCSI TA/IOUKOBHUJHbIE WM 1IapOBU/HBbIE (OPMBbI
MOJIOUHOKHCJTBIX OaKTEpPHI?
Kakurie MUKpPOOpPraHHU3MBbl SIBJISIIOTCS BO30yauTenssMu OMbH00poKeH s ?
Kakotii Tum Opo)KeHUst OpraHiuecKrX BelecTB MpoBoAaAT Oaktepuu poza 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 KBallleHUsI OBOIIIeH?
Kakve MHKpPOOpPraHW3Mbl SIBASIOTCS  BO30yquTensiMd  reTepodep-MeHTaTUBHOTO
MOJIOUHOKHCJIOTO OpOyKeHuUst?
CyMMapHoe ypaBHeHHe MaC/ISTHOKUCIOTO OPOKeHHUsI UMeeT CJIeAYIOLIUM BUL...
bakTepry Kakux po/j0B y4aCTBYIOT B Pa3/i0KeHUM MeKTUHOBbIX BeIlleCTB?
KoHeuHbIMU TIPO/IyKTaMH pacriaZia LeJiTF0/I03bl B @3POOHBIX YCIOBUSIX SIBJISFOTCSL. .
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  OpOXKeHHst
SIBJISI@TCSL. ..
MecTtamu ecTecTBeHHOT0 0OHTaHUS B IPUPO/ie MaC/ITHOKUCTBIX OAKTepHi 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 TeMIepaTypHbIA OITUMYM [JIsI APOXOKEH HU30BOTO OPOKEHUS?
B Kakux TeXHOJOrMUeCKHX IpoLieccax UCo/b3yeTcsi MOJIOUHOKHUC/IOe OpoXkeHue?
Kakve  MHMKPOOpPraHWM3MBI  SIBJIAIOTCS ~ BO30yAWTENnsIMH  TOMOGepMeHTaTUBHOTO
MOJIOUHOKUCJIOTO OPOKeHUs?
Kakue oprannyeckue coeiiHeHUs1 COPa)KUBaOTCSl MaC/ISTHOKUC/IBIMU OaKTepUsiMu ?
Kakue MUKpPOOpraHM3Mbl OCYILECTB/SIIOT pa3/jio)KeHWe T[eKTUHOBBIX BeIecTB B
aHa3pOOHBIX YC/IOBUSIX?
K KakoMy poly OTHOCSTCSI aHa3pOOHbBIe 1]e/UTH0/1030pa3pylatolie bakrepun?
Tecm 9
Kakue BelriecTBa cOpa>kKMBarOTCsi MUKPOOPTraHU3MaMHU TP CITMPTOBOM OpOXKeHUn?
B kakoMm Ture OpOXKeHHsI OpraHWUeCKWX BEIeCTB YUaCTBYIOT OaKTepul pOIOB
Streptococcus u Lactobacillus?
OcHoBHbIe BO30yJUTe/TM MaC/ISTHOKUC/IOTO OpOXKeHHs OTHOCSITCS K POJY...
Kakue mpofyKTbl 00pa3yroTCsl TIPU Pa3/i0’KeHUHM TIeKTHHOBBIX BEIeCTB B aHA3POOHBIX
yCI0BUAX?
Uemy  paBeH  TemrepaTypHbIii  ONTUMyM /i  Me30(DWIbHBIX  BU/JIOB
1[€JIJTF0/I030Pa3pyIIAtOINX OaKTepHii?
B KakuxX YC/IOBUSIX TIO OTHOIIEHUIO K KHCJIOpPOJY TIPOMCXOJUT pas3/ioyKeHHe
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 OpOKeHUs
SIBJISIFOTCA. ..
K Kkakoil rpymnme TI0 OTHOIIEHHIO K KHUCIOPOAY OTHOCHUTCS —OOJIBITUHCTBO
MaCJITHOKUC/TIBIX OaKTepuii?
Kakne MUKpOOpraHvM3Mbl y4aCTBYIOT B MOUKe JIbHA?
Kak BusieT MUKpOOHOe pa3/ioykeHue T1e/I/TF0/I03b]I Ha TUIO/I0OPO/IHe TTOUB?

Tecm 11
OCHOBHBIMU TTPOAYKTaMH CIIMPTOBOT'O OPOKEHUS SIB/ISTFOTCH. ..
Kakue yrneBozbl cOpa>krBarOTCs TIPU MOJIOUHOKHC/IOM OpOXKeHUH ?
CKOJIbKO THTIOB MOJIOUHOKHC/IOTO OpOXKeHHsSI U3BECTHO?
K KakoMy poAly OTHOCSTCS OakTepuu, pas/araroiijie TIeKTUHOBbie B BellleCTBa B
aHa3POOHBIX YCIIOBUSIX?
YeMy paBeH TeMITePATYPHBIM ONMTUMYM /11 TEPMOGUILHBIX OAKTepHH, YUaCTBYIOIIUX B
pas/IoyKeHUH L|eJUII0I03bl?
MecTtamu ecTecTBeHHOTO 0OHUTaHUS YKCYCHOKUC/IBIX OaKTepyrii B IPUPOZE SBJISIOTCSL. ..

Tecm 12
Kakue MUKpOOpPraHU3MbI SIBJISIFOTCSI BO30YJUTE/SIMU CITUPTOBOTO OPO’KeHUS?
KoHeuHbIMU NIPO/IYKTaMU CITUPTOBOTO OpoxkeHust 1ipu pH = 8 aBAsOTCA. ..
Kakue opraHuueckue coeJuHeHUs1 COpPa)KMBAlOTCA TpU ydacTHU OakTepuil poja
Clostridium?
B KakuXx yC/0BUSIX 110 OTHOLIEHUIO K KUC/IOPOAY NPOUCXOJUT pasyioyKeHHe MeKTUHOBbIX
Bell|ecTB?
Kakve MUKpOOpraHusMsbl pas/jararoT Lie/UTH/103y B IUVI0LO0POAHBIX [T0YBax?
Kakue yKCyCHOKUC/IbIe OaKTepru SIBISIFOTCS T1ePeOKUCTUTESIMU?

Tecm 13
UeMy paBeH TeMIiepaTypHbIN ONITUMYM [Jis1 POXIKel BepXOBOTro OpoyKeHUs ?
[Tpu KaKMX YCIOBUSIX B XO/le CITUPTOBOTO OpOXKeHHsT BO3MOXKHO TOJTyYeHre TrLepruHa?
MecTtamu ecTeCTBEHHOTO 0OMTAHUS B IPUPO/ie MOJIOUHOKHC/IBIX OaKTepuii SIB/SIOTCS. .
[To oTHo1IeHUIO K KUcaopoay 6akTepun u3 poga Clostridium siBiisitoTcsl. ..
B uém 3ak/rouaeTcst 3HaueHUe pas/ioyKeHUs IeKTUHOBBIX BellleCTB B IIpUpoje?
Kakve MHMKPOOpPraHM3Mbl pas/ararmoT Le/IF0703y B OTHOCUTENbHO OeJHBIX 110
TUIOOPOAMIO TI0UBax?

Tecm 14
B kakoMm T1ipolecce TIpeBpalljeHMsI MHKPOOPraHM3MaMH COeJUHEeHWM yrjepoja
yuacTBYIOT ApO>KU pofia Saccharomyces?
BakTepun Kakux po/j0B OCYILIECTB/ISIIOT MOJIOUHOKUC/IOe Opo>KeHHe?
Kakve MHMKPOOpPraHM3Mbl pa3BUBAIOTCS BO BpeMsi OCHOBHOMW CTaguu OpoXKeHUs TIpU
BO/IHOM MOUYKe JTyOOBOJIOKHHCTBIX PACTeHUM?



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 3Hauenve pH cpeabl $BseTCd ONTMMAaJbHBIM /U1l JKU3HE[eATe/bHOCTU
YKCYCHOKHC/TBIX OaKTepHii?

KonTponkHas pabora (TecTtsl) — KpyroBopor a3ota
Tecm 1

1. Kakrie MHUKpPOOpPraHW3Mbl OCYILECTB/ISIOT aMMOHU(MUKALUIO Oe/IKOBLIX BEIEeCTB B
a3pOOHBIX YCTOBUSIX?
B kakoe BpeMsi Toia UMMOOH/TM3aIHsI a30Ta B TIOYBE UMEET MOJI0KUTe/TbHOe 3HaueHre?
B uéM 3ak/rouaeTcs CYI[HOCTh MepBoM (a3bl HUTPU(DUKALUN?
Kakue BU/ibl feHUTPUDHKALIMKU CYILeCTBYIOT?
Kakue (hakTopbl CHUKatOT CKOPOCTh JeHUTPU(DUKALUN?
[To oTHOIIEHHIO K KACTOPOAY OakTepuu poja Azotobacter siB/ISIOTCH. ..
Kakue BelriecTBa moJiyuaroT KIyOeHbKOBbIe OaKTepUr OT PaCTeHUH Mpu CMMOHO03e?
Kakvie MUKpPOOPraHU3MBblI SIBJISSFOTCSL aCCOLIMAaTUBHBIMU a30T(UKCaTOpamMu?

L ooNUAE 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 Io/iBepraroTcsi aMMOHUUKAITUK?
3aBUCHUT JIU MPOLIECC UMMOOM/TH3al[MH a30Ta B TIOYBE OT BpeMeHU roja?
[Tporjecc okuc/ieHUss MUKPOOpraHM3MaMU aMMUaKa B @30THYIO KMCJ/IOTY Ha3bIBaeTCH. ..
[To oTHOIIIEHHUIO K KUCJIOPOAY AeHUTPUPUIMpYIOIe 6akTepuu SBJISIOTCS. .

SARESER I .

B  0eccTpyKTypHbIX TIOUBaxX HUTPUGUKALUS W  AEHUTPUPHUKAIUS  TPOXOAT
OZJHOBPEMEHHO WJIU M0C/e/]0BaTebHO?

o

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

Kakve 1leHHble [Ji1 pacTeHWH BelleCcTBa BBIJEISAIOTCA KieTKaMu Azotobacter

chroococcum B okpy»Karolyto cpesy?

8. CumOMOTHUECKUMU a30T(PUKCATOPAMU SIBJISIFOTCS. .

9. W3 Kakux KOMIIOHEHTOB TOTOBUTCSI pU30TOPPUH?

10.B paboTe ¢ KaKuMU Ce/IbCKOX03iCTBeHHBIMHU KY/IbTypaMH UCII0/Ib3YeTCs] HUTParuH?

Tecm 3

1. Bo36ygutensiMmyu aMmMoHUbUKAL[K OeKOBBIX BEleCTB SIBJISIOTCH. ..

2. B Kakux yoIoBUsiX (a3pOOHBIX WM aHA3pOOHBIX) KOHEUYHBIMU TMPOAYKTaMU
aMMOHU(DUKau OeNKOBBIX BeILeCTB SIB/SIOTCS aMMHUaK, 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 3akmroyaercsi 3HaueHWe HUTPUGUKALK /J1s1 @30THOTO MMUTaHUs paCcTeHUi?



B kakux mpotieccax TpeBpallieHdss MUKPOOPraHU3MaMH COeIMHEHWM a30Ta y4aCTBYIOT
6akTepun Pseudomonas?

Kakue (hakTopbl CTIOCOOCTBYIOT MPOTEKAHHUIO A€HUTPUPUKALIAHN?

[To oTHOIIEHHIO K KUC/I0pPOoy a30TdhuKcaTophl U3 pofia Clostridium siBsiroTCA. ..

B KakoWl CTafiud CBOEro pa3BUTHUSl K/IyOeHbKOBble OaKTepUH OTJIMYAIOTCS CaMOM
BBICOKOM a30T(HUKCUPYIOLeH CTTIOCOOHOCTHIO?

10.Kakue  MukpoOHble  3emeynoOpuTe/ibHble — TperapaThl  TNPUMEHSIFOTCS B

ke

9.

CeJIbCKOX0351CTBEHHOM TIPOU3BO/ICTBE?

Tecm 4
Kakrie MUKPOOpPraHU3Mbl OCYILeCTB/ISIIOT aMMOHU(PUKALIVIO B @aHa3POOHBIX YCTOBUSIX?
Kakue BHeIIHYE (aKTOPhI OKa3bIBAIOT B/IMSTHHE Ha CKOPOCTh aMMOHU(MHKAI[UH?
YcunuBaeT 11 UMMOOW/T3al[|I0 a30Ta 3aralika COJIOMbI B TIOUBY OCEHbIO?
Bropyto a3y HUTpHbHUKALIMK MOXKHO TIPeJCTaBUTh C/IeYIOIUM YPaBHEHUEM. ..
C TmoMOIbI0 KaKWX arpoTeXHUUeCKUX TPUEMOB BO3MOXKHO  PperyIupoBaHUe
JNeHUTpUPUKauu?
Ilng Kakux THUIIOB TIOUB XapaKTepHO HaubOosbliee pacrnpocTpaHeHue Azotobacter
chroococcum?
CumbroTHUeCKUMH a30T(GUKcaTopaMy y 6000BBIX paCTeHUH SBISIOTCSL...
Kakue BelrjecTBa TI0/IyUalOT pPACTEHHUS OT aCCOLMATHBHBIX a30T(UKCATOPOB 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
[Ipoiiecc MuHepanu3aLUyu OpraHuueckrx Gopm a3oTa 0 aMMHUaKa Ha3bIBaeTCsl...
[To oTHOIIEHHUIO K KUC/IOPOy YPOOaKTepPUH SIB/SIFOTCH. ..
Uemy paBHO cooTHoueHre C : N B meperipeBiieM HaBo3e?
CkosibKO (a3 BbIZIe/ISIIOT B HUTPU(UKAL[UN?
KakoBbI BO3MO)XHbIe OTpHlIaTe/ibHble TOC/e/CTBUSI HUTPUPUKALIMM /ST T/IOAOPOAUS
T0YB?
Bo30yaurensMu feHUTPUGDUKALIUU SBJISFOTCS. .
B uém 3akstouaeTcsi 3HaueHWe (PUKcaAl[MM MOJIEKY/SIDHOTO a30Ta MUKPOOPraHW3Mamu
[/1S1 TTATaHWSL paCTeHUN ?
B kakoMm mpoijecce mipeBpalljeHUs] MUKPOOPraHW3MaMU COeJMHEHWI a30Ta y4yaCTBYIOT
6aktepuu poga Rhizobium?
KakoBa 1ocie/joBaTeTbHOCTb CTaZIMMHOTO Pa3BUTHUSI KITYOEHBKOBBIX OaKTepuii?

10. Kakoit MMKPOOHBI# MpernapaT UCI0/Ib3yeTcsi B paboTe C OBOIIHBIMU KYJIbTypaMu?

ARSI .

Tecm 6
[1pu KakuxX yC/I0BHSIX IO OTHOIIEHUIO K KUC/IOPO/ly MPOXOAUT aMMOHUbUKaL[Us?
KoHeuHbIMU MIPOAYKTaMU aMMOHHU(UKAI[UM MOUEBHHBI SIBJISIFOTCSL. .
I[Tpu kakoMm cootHomieHuu C : N He MPOUCXOJUT UMMOOMTH3AI[Hs?
Kakvie MUKpPOOPraHU3Mbl OCYI[eCTB/ISIFOT BTOPYHO a3y HUTpUPUKALIN?
Hutpudukaiys npoxoauT B a3poOHBIX WK aHa3POOHBIX YCTOBUSIX?



9.

[TpoLecc BocCCTaHOBIEHUS] HUTPATOB /10 aMMMaKa, KOTOPBIM $IBJSETCS UCTOYHUKOM
a3oTa NpU T[OCTPOEHWH KJ/IeTOUHOTO BellecTBAa MHKPOOPraHM3MOB U pacTeHUH,
Has3blBaeTCHl...

B uém rniposiBisieTcst Bnusinue Azotobacter - chroococcum Ha pocT pacTeHU?

Kakuve 3HaueHusi pH cpenbl SBAAIOTCA ONTUMAaJbHBIMU U1 >KU3HeZesTeTbHOCTH
K/TyOeHBKOBBIX OAKTepPHIA?

Kakrie MUKpPOOpPraHU3Mbl CTIOCOOHBI OCYIeCTB/ISATH (PUKCALIAI0 MOJIEKY/ISIPHOTO a30Ta?

10.B paboTe ¢ KaKUMU CeIbCKOXO035ICTBEHHBIMU KY/IbTyPaMU UCIIOJIb3YeTCsl PU30TOp(UH?

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 cooTHoleHue C: N B cBexxeM HaBo3e?
B uém 3ak/touaeTcs CyLUHOCTb BTOPOU (ha3bl HUTPU(PHUKALIN?
[Tpoliecc BOCCTaHOBJEHHsSI HUTPATOB W HUTPUTOB [0 Tra3000pasHBbIX COeJUHEHUM
Ha3bIBaeTCH. ..
Y4acTBYIOT /M aKTUHOMMLIETHI B (PMKCALIMU MOJIEKYJISIPHOTO a30Ta’?
Kakue cB0OOJHOXXUBYIIME a30T(HUKCATOPbI paclpOCTpaHeHbl B TOYBAX YMEpPEHHOTO
K/MMara?
Kakum pacteHusiM B 60siblield cTereHH NPUCYIa CUMOMOTHUecKast a30ThUKcaLs?
B uém 3ak/rouaeTcs BIUsIHUE HUTparvHa Ha POCT M pa3BUTHe paCTeHUn?

10. I3 KakMX KOMIIOHEHTOB TOTOBUTCST a30TOOAKTEPUH?

1.

w

Tecm 8
B Kakux yCI0BUSIX (@9pOOHBIX WM aHA’pOOHBIX) KOHEUHBIMH IPOAYKTaMHU
aMMOHU(UKAIMA OeKOBBIX Bell[eCTB SIB/SIOTCS aMMHAaK, aMUHbBI, YTJIEKUC/IBIM Tas,
OpraHvuecKre KUC/IOThbI, MePKaITaHbl, UHZO0JI, CKaTOJI, CEpOBO/IOPO/?
YcunvBaet M IMMOOWIM3AI[HIO a30Ta 3arialiika CoJIoMbl B TIOUBY BeCHO ?
Kakue ycroBust Crioco6CTBYIOT TyUIlieMy TIPOTeKaHUI0 HUTPUGDUKALTUU?
Kakoli Tporjecc TIpeBpalljeHHs a30Ta IIpd CO3PEBAaHMM HaBO3a CIIOCOOCTBYET
TIOJIyUEeHUIO U3 HEro OpraHNuecKoro y100peHust Xopolilero Kauectna?
Kakure MMKpPOOpPraHHU3Mbl OCYIIIECTBIISIOT MepPBYIO (ha3y HUTPUGDHKALIUN?
ITporjecc 6MOIOrMUECKOr0 BOCCTAHOB/IEHUSI HUTPATOB HA3bIBAETCH. .
B KkakoM nmpoijecce TipeBpallleHUsMU MHUKPOOpPraHW3MaMH COeJMHeHUM a30Ta
yuacTBYIOT ypobakTepun?
[To OTHOIIIEHHUIO K KUC/IOPO/y KITyOeHbKOBbIe OaKTepUU SIB/ISIIOTCH. ..
B kakom mpoljecce mpeBpalljeHUsi MUKPOOPraHU3MaMH COeJMHeHHI a30Ta yuaCTBYeT
Azotobacter chroococcum?

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

1.

Tecm 9
KoHeuHbIMM TIPOIYKTaMM aMMOHH(UKaMU OeKOBBIX BeIeCTB B  aHA3POOHBIX
YCIOBUSX SBJISIFOTCSL. ..
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Kakoii rmporjecc TipeBpallleHHsi MUKPOOPTaHW3MaMHu COeJWHEHWM a30Ta SIBJISeTCS
oOpaTHBIM UMMOOU/TU3ALIUN?
Kakue MUKpPOOpPraHHU3Mbl yUaCTBYIOT B HUTPU(PUKALIAN?
[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 Moy4yatoT acCOLIMaTUBHbIE a30T(HUKCATOPhI OT pacTeHUH B pe3y/ibTaTe
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMHU a30T(HUKCUP YIOIIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B Kakux CTaJusiX CBOEro pa3BUTHS KITyOeHbKOBbIe OaKTepUU HaXOASATCS B TIOUBe?
B KakKue CpOKH Ce/IbCKOX03iCTBeHHbBIe KY/IbTYPbl 00pabaThIBarOTCSI HUTPAaruHOM?
Tecm 10
Kakue a3pobHbIe OaKTepHUH YUaCTBYIOT B aMMOHHUGbHUKAI[UN O€TKOBBIX BEI[ECTB?
Yemy paBHO cooTHoiueHnue C : N B conome?
UeMy paBeH TeMIlepaTypPHbBIA ONTUMYM JJIsl KU3HeJesiTeTbHOCTH HUTPUGDHUIUD YIOLUX
OakTepuii?
XuMU3M HUTPUGDHUKAL[MTH MOXKHO TIPeICTaBUTh Yepe3 C/IeAyIol[1e YPaBHeHU . .
[Ons kakux 1oYB (B 3aBUCMMOCTU OT Tura WM pH cpenpl) xapakTepHa KOCBeHHasi
JleHUTpUDUKALIUS?
B KakoMm Tiporiecce mpeBpailjeHusi MUKPOOPraHU3MaMH COeJUHEeHU a30Ta Yy4aCTBYIOT
6akTepuu pogo Nitrosomonos, Nitrososovibrio, Nitrosocystis?
HNeruTpudUKaIys MpoXoJuT B a3pOOHBIX WX aHA3POOHBIX YCIOBUSIX?
YeMy paBeH TeMIIePaTyPHbIM ONTUMYM I >KU3HEJEeSTeNbHOCTH K/ITyOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa moiyyaroT pacTeHUst TIpU CUMOMO03e 0T KTyOeHbKOBBIX OaKTepuii?
B pabore C KakMMU CeIbCKOXO3AMCTBEHHBIMU  KY/IbTYpaMH  MCIIOIb3yeTCs
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 OTHOIIIEHHUIO K KUCTOPOAY HUTPUGDHUIUPYIOIIe OAaKTepUH SIB/ISTIOTCS. ..
B uéMm 3ak/irodaeTcs TMOJOKUTENbHOE 3HaueHHe AeHUTpU(UKaIid B 1IeJIOM [IJs
TIpUPO/BI?
A3oTduKcaTopbl, CYI[eCTBYIOIIMEe He3aBUCHMO OT PACTeHUM, Ha3bIBalOTCS. .
Kakue 3HaueHusi pH cpeanpl SBASIOTCS ONTUMA/IbHBIMU IS >KU3HEEesTeTbHOCTH
Azotobacter chroococcum?
B Kakux mouBax (B 3aBUCMMOCTH OT ILIofiopoAusi ¥ pH cpezbl) pacmpocTpaHeHbI
K1yOeHbKOBBIe OakTepuu?
B Kakux cTagusix CBOEro pa3BUTHS KITyOeHbKOBbIe OaKTePUU HAaXOASTCS B PACTEHUSIX?
Kakune MUKpPOOpraHHU3Mbl COCTaBJ/ISIIOT OCHOBY a30TobaKkTeprHa?
CriocoboM mprMeHeHWs] HUTParuHa sIBJISIeTCS. ..



7.
8.
9.

Tecm 12
KoHeuHbIMY TIPO/IyKTaMH aMMOHU(UKALIMKA Oe/TKOBBIX BeleCTB B a3POOHBIX yCIOBUSIX
SIBJISIFOTCSL. ..
B kakoe BpeMsi ToZia UMMOOHIM3a1IMs a30Ta B IIOYBe UMeeT OTpULIaTe/IbHOe 3HaueHue?
Kakue 3HaueHusi pH cpefpl SIBASIOTCS ONTUMAJbHBIMU Ui >KU3HEEesTeIbHOCTH
aBTOTPO(HBIX HUTPHU(PUKATOPOB?
B uéM 3aktouaeTcs 3HaueHre HUTpUbUKaLuu /151 GochOpHOTo MUTaHKsI paCTeHUA?
Cyl[HOCTh KaKOro mpoliecca TpeBpallieHrss MUKPOOpPraHM3MaMu COeJMHeHU a3oTa
COCTaB/IsieT HUTPaTHOe JibIXxaHue?
Kakue BHemHue ()akTOpbI CIIOCOOCTBYIOT HauOO/bIlIeEMY pPacIpOCTPAaHEHHWIO B TIOUBe
Azotobacter chroococcum?
Kakue MUKpPOOpraHu3Mbl OCYILECTB/ISIFOT ACCOLMAaTUBHYIO a30THUKCALIUIO?
Kakoe cBOMCTBO K/TyOeHbKOBBIX OAaKTepPHUM YUUTHIBAeTCS TIPYU TTPUMEHEeHUH HUTParuHa?
Criocobom TipuMeHeHUs1 pu30TOpGhUHA SBISIETCS. .

10. B uém 3akmouaeTcs B/MsHUE a30TOOAaKTeprHA Ha POCT U Pa3BUTHE PACTEHU?

KonrposnbHasi pabota (TecTthl) — Brionorndeckas a3oThuKcanys
Tecm 1
Kakwue BelrjecTBa MoJyiyuaroT K/iy0eHbKOBbIe OaKTepUM OT pacTeHui rpu cumbro3se?
Kakue MUKpPOOpraHU3MbI SIBJSIIOTCSI aCCOLIMaTUBHBIMU a30T(UKCATOPaMu?
Ha kakux moyBax (B 3aBHCHMOCTH OT IIOJOPOZUs U BOJHOTO pekuma) 3QdeKTrBHee
BCEro NMpUMeHsITh a30TOOaKTepuH?
Kakue MUKpOOpraHnm3Mbl COCTABJISIFOT OCHOBY HUTparvuHa?
Tecm 2
YuacTByIOT /1 rpyubbl B (PUKCAL[UM MOJIEKY/ISIPHOTO a30Ta?
Kakue 1leHHBble [/ pacTeHUM BelljecTBa BBIJENISIOTCS KieTKamu 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(HUKCHUPYIOII[el CITOCOOHOCTBIO?
Kakve  MHUKpOOHble  3eMseyfoOpuTesibHble — TiperapaThl  TMPUMEHSIOTCS B
CeTbCKOXO031CTBEHHOM TIPOU3BO/ICTBE?
3 KaKuX KOMITIOHEHTOB TOTOBUTCSI pU30TOPGUH?
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 3aktouaeTcs 3HaueHWe (UKCAL[MM MOJIEKY/SIPHOTO a30Ta MMKPOOPTaHHW3MaMu
JUTSI TTATAHUST PACTEHUI?
B KakoMm Tiporiecce mpeBpalljeH|si MUKPOOPraHMU3MaMH COeJUHEeHUM a30Ta y4acCTBYIOT
6akTepuu poga Rhizobium?
KakoBa mocie/joBaTe/lbHOCTh CTaJJUMHOTO Pa3BUTHS K/TyOEHbKOBBIX OAKTEPHUM?
Kakoit MUKpOOHBII TiperapaT UCIo/b3yeTcsi B paboTe C OBOIIHBIMH KY/IbTYPaMU?
Tecm 6
Kakve 3HaueHwss pH cpefpl SIBASIIOTCS OINTUMAaJbHBIMM [IJIS >KHA3HEeSTeTbHOCTU
K/TyOEeHbKOBBIX OAKTepUiA?
Kakue MUKPOOpPraHu3Mbl ClIOCOOHBI OCYITIECTB/IATh (PUKCALAI0 MOJIEKY/ISIPHOTO a30Ta?
B paboTe ¢ KaKuMU CesTbCKOXO035HCTBEHHBIMU KY/IbTYPaMH HCIT0JTb3yeTCst pu30TophuH?
[To OTHOIIEHUIO K KUCTOPOAY K1yOeHbKOBbIe OAKTEPUU SIBJISIOTCSL. .
Tecm 7
Y4acTBYIOT /I aKTUHOMMIIETHI B (PUKCALIUK MOJIEKY/IIPHOTO a30Ta’?
Kakue cBOOOJHOXXMBYIIME a30T(GHMKCATOPbI paclpOCTpaHEHbl B TOYBAX YMEpPEHHOIO
K/JUMara?
Kakum pacteHusiM B 00JIbIIIeid cTeTrieHH TIPUCYIa cuMOroThueckasi a3oTdukcarus?
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 a30THUKCUPYIOIIIMMUA MUKPOOPTraHU3MaMHU SIBJISTFOTCHL. ..
B Kakux CTausiX CBOEro pa3BUTHS KITyOeHbKOBbIE OAaKTePUU HAaXOASTCS B TIOUBE?
B Kakue CpOKHU Ce/IbCKOX03iCTBEHHbBIE KY/IbTYyphl 00pabaThIBalOTCS HUTPAarHOM?
Tecm 9
YeMy paBeH TeMIIepaTypPHbIM ONTUMYM I >KU3HEAesTeIbHOCTU KIyOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa moiyyarOT pacTeHuUs 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 3aBHUCMMOCTHM OT TIoZopoAuss U pH cpezpl) 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 BAUsIHUAE a30To0aKTepHHa Ha POCT U Pa3BUTHE PACTEHUA?

VuauBuayanbHOe TBOPUECKOe 3a/laHue
Posib MUKPOOpPraHU3MOB B TIPUPO/Ie U XKU3HU YesIoBeKa»

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

1. XapakTepucTtvka MUKpoopranusma p. Pseudomonas ¥ ero posb B TIpuUpojie W/uau
JKU3HU UesioBeKa.

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

3. XapakTepucTuka MUKpoopraHusma Azotobacter beijerinckii u ero posb B mpupoje
W/WIH )KU3HU YesioBeKa.

4. XapakTepucCThKa MUKpoopraHu3Mma p. Nitrosomonas U ero poJsib B IIpUPOZE W/WIU
JKU3HU 4YesioBeKa.

5. XapakTepucTuKa MUKpoopranusma p. Nitrosospira ¥ ero poJib B TIPUPOZE W/ WU )KU3HU
yesioBeKa.

6. Xapakrepuctvka MUKpoopraHusma p. Nitrosococcus ¥ ero posib B IIpUpOJe /WU
JKU3HU UyeioBeKa.

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

8. Xapakrepuctuka MUKpoopranusma p. Nitrobacter u ero ponb B mpupojie WMWK >KU3HU
yesi0BeKa.

9. Xapakrepuctuka MUKpoopranusMma p. Nitrospira ¥ ero posib B IPUPOJie W/WIU KU3HU
yesioBeKa.

10. XapakTepucTtvka MUKpoopraHusMa p. Nitrococcus 1 ero posib B IPUPOJe W/WIA KU3HU
yesioBeKa.

11. XapakTepyucTika MUKpoopraHvsMma p. Beggiatoa v ero poJib B NpUpoze U/WIh KU3HU
yesi0BeKa.

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

13. XapakTepucTtrka MUukpoopranusmMa p. Chromatium u ero posib B mpupofie W/uin >KU3HU
yesioBeKa.

14.Xapakrepuctuka MukpoopraHusma p. Thiospirillum u ero posb B mpupoze w/wmu
JKU3HU yesioBeKa.

15. XapakTepucTtrka MukpoopranusmMa p. Chlorobium u ero poss B npupoze W/umm ><KusHu
yesi0BeKa.

16. XapakTeprcTrKa MUKpoopranmsMa p. Micrococcus 1 ero poJib B TIpUpPOJie /WU KU3HU
yesi0BeKa.

17.XapakTepucTika MUKpoopraHusma p. Staphylococcus u ero posib B mpupofe W/uau
JKU3HU 4Ye/iOBeKa.

18. XapakTepucTrka MUKpoopraHu3ma Streptococcus lactis v ero posib B mpupojie wW/uiu
JKU3HU 4YesiOBeKa.



19. XapakTepucTKa MUKpPOOpraHusma Streptococcus Cremoris U ero pojib B TMPUpOAe
W/WIH )KU3HU YesioBeKa.

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

21. XapakTepucTrKa MUKpoopraHusma Bacillus cereus 1 ero posb B mpupo/e W/Win >XKU3Hu
yesioBeKa.

22.XapakTepucTKa MUKpoopraHu3ma Bacillus megaterium u ero posjib B Ipupojie W/Wiu
JKUA3HU YeJsIoBeKa.

23. XapakTepucTuka Mukpoopranu3ma Bacillus mesentericus v ero posb B npupojie /Wi
JKHA3HU YesIOBeKa.

24. XapakTepucTvka MuKpoopranusma Bacillus mycoides u ero pons B mpupofe W/nmm
JKHA3HU YeJIOBeKa.

25. XapakTepucTuka MuKpoopraHu3Ma Bacillus subtilis 1 ero pons B mpupoze u/wiu
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 mpupoze u/unu
JKHA3HU YesIOBeKa.

28. XapakTepucTvka MUKpoopranusmMa p. Desulfotomaculum u ero ponb B Mpupozie W/uiu
JKHA3HU YesIOBeKa.

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

30. XapakTepucTvka MuUkpoopraHnusMa Lactobacillus lactis u ero ponbs B mpupoje w/vau
JKU3HU YeJIOBeKa.

31. XapakTepucTUKa MUKpoOOpraHusma p. Mycoplasma u ero posib B TIpUpo/ie W/WId XU3HU
yesioBeKa.

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

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

34. XapakTeprcTriKa MUKpoopranu3ma p. Eubacterium u ero ponb B pupoje u/uam >Ku3sHu
yesioBeKa.

35. XapakTepucThka MUKpoopraHusma p. Pediococcus v ero posib B IpUpo/ie W/WUIn >KU3HU
yesioBeKa.

36. XapakTepucTvKa MUKpOOpraHMsMa p. Sarcina ¥ ero posib B IIPUPOJe W/WIU >KU3HU
yesioBeKa.

37.XapakTeprcTriKa MUKpoopraHusMa p. Propionibacterium v ero ponb B IpuUpojie W/Wau
JKU3HU YesiOBeKa.

38. XapakTepucTrka MuKpoopranusma p. Rickettsia v ero ponbs B mpuposie W/uin >KU3HU
yesioBeKa.

39. XapakTtepuctvka MukpoopranusmMa p. Gallionella u ero ponb B ripupojie W/uim >XU3HU
yesioBeKa.



40. XapakTepucTUKa MUKpoopraHu3ma p. Leptothrix u ero posib B Tipupojie W/WIA >KU3HU
yesioBeKa.
41. XapakTepuCTHKa MUKPOOpranusma p. Myxococcus ¥ ero poJib B IpUpOJe WU/WIA )XU3HU
yesioBeKa.
42.XapakTepucTUKa MUKpoopraHusMa p. Azotobacter u ero poJib B IpUpPO/ie W/WIN >KU3HU
yesioBeKa.
43. XapakTepuCcTuKa MUKpoopraHusma p. Derxia ¥ ero pojib B TPUPOJE W/WUIU >KU3HU
yesioBeKa.
44.XapakTepucTUKa MUKpoOpraHusma p. Agrobacterium U ero poJjib B MpHUPOJe W/WIH
JKHA3HU YesIOBeKa.
45. XapakTepucTuKa MUKpoopraHusMa p. Acetobacter ¥ ero poJib B IpUPOAe W/ WUIN XKU3HU
yesioBeKa.
46. XapakTepucTiKa MUKpoopranusma p. Escherichia u ero posib B ripupojie W/win >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 mpupojge W/wumm >XuU3Hu
yesi0BeKa.
49. XapakTepucTHUKa MUKpoopraHr3ma p. Enterobacter v ero posib B IpyUpo/ie W/ XXU3HU
yesi0BeKa.
50. XapakTepucTtvika MUKpoOOpranusMa p. Proteus v ero posb B MpPUPOAE W/WIA KU3HU
yesioBeKa.
51. XapakTepuctuka MUKpoopraHusma p. Erwinia ¥ ero posjib B IpUpofe W/WIU KU3HU
yesioBeKa.
52. XapakTepucTvka MUKpoopraHusma p. Photobacterium u ero posib B mpupoze u/vam
JKU3HU UyeJioBeKa.
53. XapakTepucTvKa MUKpoOpraHusma p. Leuconostos v ero posb B IpUpO/ie U/WIA )XU3HU
yesioBeKa.
PaboTa BBLITIONHSIETCS B COOTBETCTBUU C TIJIAHOM, TIPUBEJIEHHBIM B METOJUYECKHX
YKa3aHUSIX 110 AUCLIUTIVHE.
Kpurepuu onjeHku:

Ne OreHka B
OrieHMBaeMble MTapaMeTphbl
/1 basuiax

1. | KauecTBO fOKn1aja:

MPOU3BOAUT  BbIJAIOIEecss BIeuyaT/eHue, COMPOBOXKAAeTCs
W/UTFOCTPaTUBHBIM MaTepuasiom, HCII0/Tb30BaHbl
MHUKPOOHMOIOTMUeCKre TeXHOJIOTUH B TMpaKTHUKe TPOM3BOJCTBA M
repepabOTKH CeTbCKOX035THCTBEHHOM MPOAYKLIUY;
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- YETKO BBICTPOEH;
- paccka3bIBaeTCsl, HO He 00BSICHSIETCS CYyTh PabOTHI;
- 3aUUTHIBAETCS.

2. | Ncionb30BaHMe 1eMOHCTPALMOHHOIO 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 MOJKeT OTBeTUTb Ha HEKOTOPbIE BOMPOCHI; 2
- He MOJKeT YeTKO OTBETUTb Ha BOIPOCHL. 1
5. | UeTKOCTb BBIBO/OB:
- TIOJTHOCTBIO XapaKTepu3yoT paboTy;
- HEUETKH; 1
- UMEIOTCS1, HO He [I0Ka3aHbl. 0

MakcumasnbHoe KosmuecTBO 6a/uioB — 10, MuHumanbHOe — 5. CTyZIeHT, TIOyYUBIIANA
MeHee 5 Gasia, rosiyuaet 0 6asIoB.

CutyanuonHsble 3afaum (103agau) - KpyroBoport yriepoja

1.Kak & npupode, mak U 8 J#CU3HU Ye/n08eKd WUPOKO pacnpoCMpAaHeHHbIM Npoyeccom
sien1s.emcesi cnupmosoe bpodiceHue. M 8 xneboneueHuu, U 8 CnupmogoM npouszgoocmee
ucnonb3yemcsi 00uH 8U0 Opodiciicell — Sacchromices cerevisia , a a¢p¢pekm noayuaemcs
pasublil. Yem 3mo MONHCHO 00BACHUMD.

2. Ecau 0on20 nepedepicugamb mecmo, nocmas/neHHoe Ha nupoau, uau 61uHbl, Noseasiemcs
CunbHbll 3anax cnupma. Yem smo modxcHO obwsicHumb? Tlouemy smozo He 6bL10 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 Mupoeoll 80lUHOU HeMeyKue cnupmosble 3ago0bl bbuiu 6bicmpo u 6e3
0COObIX 3ampam nepeopueHmMuUpo8aHbl HA NPOU3BOOCMBO 2AuYyepuHd, Heobxo0UMOz20
0/11 npuzomoeneHust 83pblguambix gewjecms. Ilouemy s3mo 603mMoxcHO? Umo 6bu10
U3MEHeHO 8 MmexHO/02UU 3mux npednpusimuli?

5. Umo npoucxodum C MO/NOKOM 8 npoyecce e20 eCcmecmeeHHO20 nepexodd 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 3axkaiouaemcs ux no/ae3Hocmb?

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 3aknadbleaemcsi CUAOCHAs MpaHulesi, pacmume/bHds mMacca 8 Hell mujameabHO
ympamboebieaemcsi. Ecau ebl, kak azpoHom, He npocaeduau 3a 3moil npoyedypol, K
KaKuM noc1e0CcmeusiM 3mo Modcem npugecmu?

9.Ha cenbCKoxo35UCmMeeHHbIX NOASX U HA Cado8blX YUdCMKAX 6 Nousy exnce200HO
3anaxuearomcs U 3AkKanbl8aromcsi pacmumesbHble ocmamku. Kakue gewjecmea 8 Hux
cooepaycamcsi? Umo ¢ Humu npoucxooum? Ymo ayuwe - 3aKonamb uAu CHceub 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.lMHmeHcusHocmb npoyecca MuHepaau3ayuu oOp2aHuueckKux 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 e

nouee U KAk 31mo ompasumcsi Ha XCU3HU pacmeHutl, 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 nocie ybopKu 3epHO8bIX KyAbmyp COAOMY MOMCHO UCNO/Ab308amb  NO-
pasHomy — cobpamb U UCNO/Mb308aMb HA KOPM HCUBOMHbIM, Ciceub (npu 3mom 301a
nonadaem 8 nougy), 3anaxams (Npu 3MoM 8 nougy nonaddem Op2aHuU4ecKass mMacca c
coomHoweHue C:N-100:1). Ilonbimalimecb NpoaHaAU3uUpo8amb NAKCbl U MUHYCbI
Kaxcoo2o0 u3 smux meponpusimuti.

3.Ilpoyecc Humpugukayuu 8 CenbCKOXO35UCMBEHHbIX NOUBAX Moxicem UMemb Kak
nosoxcumenbHoOe, MAk U ompuyamesnbHoe 3HaueHue. Imo 3agucum om ocobeHHocmell
nousbl U om Oelicmeuli azpoHoma. Kak 6ydem ocyujecmensimbCsi Humpugpukayus u
KaK08a ee a2pOHOMUUYECKAsi 3HAUUMOCMb 8 C/edYoWux cumyayusix:

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

6) ITouBkl nerkue, uepHoO3eMHbIe (cozep>kaHue Tymyca 4.5%), HelTpaibHble, UTHTEHCHBHO

yI00pSIFOTCST OpraHUYeCKUMU yA0OpeHUsIMHU, MHUHEpa/ibHbIe YA00peHUs] BHOCATCS B
aMMuauHou opme.

B) IlouBBI /I€PHOBO-TIOA30/IUCTBIE, CAAOOKHC/IbIe, 00eCTeueHHOCTh TYMYCOM CpefHSIs
(2,4%), oprannueckux ygobpeHuii moayuaroT HeJIOCTaTOUHO, a MUHepasbHbie a30THbIE
yn00peHust BHOCSTCS B OCHOBHOM HUTpPaTHOU (hopme

[TpoaHanu3upyiTe KaXKAyl CUTYal[dl0 C TOUKU 3PEHUs] BO3MOJKHBIX MepOTpHUSTHH,
HarpaB/ieHHbIX Ha y/y4llleHhe CUTYaluu.

Kosnnoksuym
Ko/ITOKBUYM COCTOMT M3 ABYX 3TaroB: Ha 1 3Tare CTY[eHT BbiTacKuBaeT Ouser. B
Oounmer BXxoAAT 2 Bompoca, oOIee KoiuuecTBO OweToB 15, KommuecTBO BompocoB 30,



repeyeHb BOIPOCOB TMpHBeZeH B J1abOpaTOpHOM TMpakTUKymMe 10 Mwukpobuonoruu
(Muxkpoouosiorusi: 1a60paTOpHbBIN MPAKTUKYM [/Is1 ayIMTOPHON M CaMOCTOSITe/TbHOU pabOoThI
CTYZIeHTOB, OOYYarOIUXCs TI0 HarpaB/ieHuio MoArotoBku 35.03.04 «ArpoHOMUsT» OUHOU U
3a0uHOl opm 00yuenus /coct. MI.A. MatapyeBa, FO.B. CmupHOBa. — 3-€ U3/., CTEPEOTHII..
— Kapagsaero : Koctpomckasi 'CXA, 2015. — 70 c.).
Ha 2 stane crygeHTy npejjaraeTcsi BIIOJIHUTh TeCT-KapTy. KoninuecTBo BapUaHTOB 2.
1. AHa’poOHOe JbIXaHHe MHKPOOPraHM3MOB. XHWMHU3M Iporiecca. buonoruueckast posib
JIbIXaHUSI.
2. AccoumarvBHas a3oTguKcanys. XapakTepucThUKa MUKPOOPraHU3MOB.
3. Cumbuotuueckast a30oTduKcalys. XapaKTepuCcTHKa MHKpPoopraHu3MoB p. Rhizobium.
YcnoBus u 3G heKTUBHOCTb 6000BO-pH300MaTLHOT0 KOMIUIEKCA.
4. Mo/IoUHOKHC/IbIe OakTepuH. Vcrosb30BaHWe MOJIOUHOKHCIOTO OpOXKeHWsS! B TTHIIIEBOU
TIPOMBILLIJIEHHOCTH U CebCKOX035IMCTBEHHOM 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 Ipolecca B
eCTeCTBEHHBIX 5KOCHUCTeMaxX U CeTbCKOXO3SIMCTBEHHbIX CUTYaLUsIX.
7. AnetunOyTuaoBoe OposkeHue. XUMU3M Tpoliecca. XapakTepucTuKa
MUKPOOPraHU3MOB.
8. OcHoBHBIE THIBI OHO/IOTHYEeCKO a30TGUKCcay. 3HaUeHHe 3TOTo TPoljecca B IIPUPO/e
Y CeTbCKOM XO3UCTBe.
9. OcCHOBHbIe UCTOYHUKHU a30Ta, JOCTYIIHbIE MUKPOOPraHU3MaM.
10. MacnstHoKHC/I0e OpoXkeHHe. 3HaueHHe ero I CeTbCKOX03SIMCTBeHHOT0 ITPOU3BO/ICTBRA.
11.Tpouecc nutpudukauu. OcobeHHOCTU TepBOMl M BTOPOU (a3bl HUTPUPHUKALUU.
Mopdonorus u ¢pr3ronorvs HUTpUGULMPYIOIIUX OaKTepHil.
12. YkcycHokucnoe 6poykeHrie. XMMH3M mporiecca. XapakKTepUCTHKAa MUKPOOPTaHU3MOB.
13.TlutaHe  MMKPOOpPraHuW3MoB. [lIuilleBble  TMOTPeOHOCTH, TYTH  TOCTYIUIEHUS
MUATATE/IbHBIX BEILeCTB B KIETKY.
14.Pa3noxeHne TMeKTUHOBBIX BelleCTB. VICronb30BaHWE 3TOr0 Mpolecca B MEPBUYHOU
obpaboTke bHa.
15.0CHOBHBIE VCTOUYHMKHK CBSI3aHHOI'O Aa30Ta, [OCTyIIHble pacTeHusM. Posb as3ora B
JKUA3HeZesITeTlbHOCTU OpraHu3Ma.
16.Tunbl nUTaHUS MUKPOOPraHU3MOB. CHHTETHMYEeCKHe TIPOLeCChbl KOHCTPYKTHMBHOTO
obmeHa.
17. Tunbl TUTaHUSI MUKPOOPraHU3MoB. UeM OHU 00yCI0B/IeHbI?
18. CriupToBoe GporkeHure. XapakTepruCTHKa Jpoxkel 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 aeHUTpUUKALIMA. Pas3muuus acCCUMHUISIMOHHOM U AUCCUMUJIALIMOHHOMN
JNleHUTpru(dUKalU. XapakTepUCTUKa MUKPOOPTraHM3MOB-/IeHUTPU(PUKATOPOB.



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

23.Tlpoyecc aMMoHU(UKALMKU. Buasl MHKPOOPraHM3MOB — aMMOHU(UKATOPOB.
MMMOOHW/T3aLIUs a30Ta.

24. AHaspo0OHOe JbIXaHHe MUKPOOPTraHHW3MOB C UCITO/Ib30BaHUEM HUTPATOB U CY/Ib(haToB.

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

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

27. AHaspobHOoe JpIXaHHe TI0 TUITY OpoKeHHUsI. DHepPreTUUeCKUN BBIXO/,.

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

29. [IeixaHve MUKpPOOPTraHU3MOB, XMMU3M IpoLiecca.

30.IIpouiecchl feHUTpUPUKALIMU. 3HAaUEHHE 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 sBiseTcss CO2, Ha3bIBaeTCs

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

5. Kakoii tun 6pokenus mpoBogaT 6akrepuur poga Clostridium.....................

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

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

8. BoccraHoB/1eHWe HUTPATOB 10 MOJIEKYJIIPHOT'O a30Ta Ha3bIBAeTCA. ..............

9. MuKpOOpraHu3Mbl, KOTOpble MOTYT >XWTb W B a3pOOHBIX W aHA’POOHBIX YCJIOBHUSX
133 11 0 Y & S

10. Pa3no>keHue 11e/1TH0/I03bI B @9POOHBIX YCIOBUSIX BBI3BIBAIOT. . .uveeeeeneenenenns.

11. bpoxxenue, KOTOpOe HCIIO/Ib3yeTCs pu 3arOTOBKe cusioca,
1 B35 12T e Vol P

12. AMMOHUMDUIUPYIOIHE OAKTEPUM PA3TIATATOT: «.veurenrenrenrennenneeneaneeneeneenens

13. B niporiecce BTOPOM (pa3bl HUTPUDUKALIM OKUCTIETCS: «venneenneenneenneannennnss

14. OTpuliaTenbHOe 3HauUeHHe JeHUTPUDUKALIUM BbIPAXKACTCS: .vvvurenneenneennennnn.

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

16. CumbroTrueckuie a30THUKCATOPBI OTHOCATCS K POMY . uvvnreenreanrennnanneeannss

17.T1o oTHOILIIEHHIO K KACIOPOAY K/TyOeHbKOBbIe OAKTePUH SIBMSIOTCS. .. ............

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



19. Haubonbmmii MpUX0J, a30Ta B TOUBY HAOMIOMAETCH TIPH .eueveevreereenneenneennennnnn. THUTIE

a3oTdUKcauuu

20. BUpy/1eHTHOCTb K/TyOE@HBKOBBIX OAKTEPUM — ITO. .. . evveneeneneeneneaneaneneanennnns

N =

9.

Bapuanr 2
3akoHuume ¢pasy:
XeMOCHHTE3 Y TMPOKAPUOT OTKPBIL: .. euuenutenneenneenneenneeneenneenneeaneenneaneens
Tun nuraHusg, NMpU KOTOPOM IJIaBHBIM HCTOUHUMKOM YT/epofia SIB/ISeTCs TOTOBOE, HO
MEepTBO€e OpPraHWYeCKOe BEILleCTBO HA3ZBIBACTCS «..veuueenneennennnnnnn.

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

Baktepun KaKHUX pOZiOB yUacCTBYIOT B Pa3/IoKeHUH TIeKTUHOBBIX
2 2] 1 (T i - S PR

Tum MOJIOUHOKHUC/IOTO OpOXKeHHsI, TP KOTOPOM 00pa3yeTcsi TOMBKO MOJIOYHasi KHUCJIOTa,
1SRN 1T (& (T

[TepeBoj;  MUHEpa/ibHOTO  a30Ta B 0e/0OK  Tla3Mbl  MMKPOOHBIX  KJIETOK
12 P31 1 ol (R N
BoccraHoB/ieHre HUTPATOB /10 MOJIEKY/ISIPHOTO a30Ta Ha3bIBAETCH. ................
MWMKpOOpraH13MBI, KOTOpBIe MOT'YT YKUTh be3 JIOCTYyTIa KHCI0pOZa

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

10. Kakre MUKpOOPraHU3Mbl YUACTBYIOT B MOUKE JIBHA. .. ..vveernnnneeennnneenannneens

11.bposkeHue, KOTOpOe WICII0J/Ib3yeTCs npu TIPOM3BO/ICTBE CbIpa,

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

15. OTpuLiaTenbHOe 3HaueHe HUTPUPUKALIUN BBIPAKACTCS: tuuvnneennennenneennennn.
16. CB0oOO1HOKMBYILIME a30T(PUKCATOPHI pacro/iarawTcsi U paboTaroT. ... ............

17. CumbroTrueckre a30TOUKCATOPBI OTHOCATC K PO .« vuuvenrenrennennennennennennnn

18. Haubonpmmii TIpUxoj, a30Ta B TIOUBY HAOTIOMAETCT TIPH ..uvenvenrenrennensennennennnns THUTIe

a3oTdUKcauuu

19. Kakre MUKpOOPraHU3Mbl COCTAB/IIFOT OCHOBY HUTPATHHA. ... .uvveennnneeennnnnenn.

20. 3¢ heKTUBHOCTH KITyOEHBKOBBIX OAKTEPHI — 3TO...e'ueeneeneeneeneeneennennennannns

TectrpoBaHue

I'opwl xxu3nu Jlyu Ilacrepa:

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



MeTtop uccieoBaHusi, He OTHOCALMIICA MUKPOOHO/IOTHH:
MuKkpockonuuecKkuii
+WcTopuyeckuit
['enetTnyeckui
KynbTypanbHbii

Oco6as rpynmna MUKpOOpPraHU3MOB, AB/JIAIOIUXCSA BHE KJI€TOUHOH (popMoi KU3HH —
3TO0...

bakrepuu

['prOBI

+Bupycsl

AKTHHOMULIETHI

Kak Ha3pIBalTCA BUPYChI, MOPa)XKaloI[He 0aKTepUaIbHbIe KIeTKH?
Bupoupl
BubpuoHbl
+bakreprodaru
bauusibl

Bupycsbr:
+He uMeIOT K/IeTOUHOTO CTPOeHUsI
+/IMetoT OIUH TUIT HYK/IeMHOBOMW KHUC/OThI
Pa3MHO>kar0TCs OMHAPHBIM Jle/IeHeM
O06/azaroT GHU3M0IOTrHUeCKUMH (YHKI[USIMU
Nwmetot sapo

OTKpBbLI BUPYCHI:
JIyu Ilactep
O.1. MeHpenees
M. BeliepyHK
+[1.11.VIBaHOBCKUIA

J.A.ViBaHOBCKHMI OTKPbLI BUPYC:
+TabauyHol MO3auKH
Uymbl
Ty6epkysie3a
['purina
OcCHOBHBIE 3/1IeMeHTHI, Co/iepiKaluecs B K/IeTKe IPOKapuoT:
C,H, O, N, Mg
C,O0.N,H, S
O,N, H, P, Ca
+C,H.N, O, P

Oprasnesuia, 0OTCYTCTBYHOIIIAsl Y NPOKAPHUOT:
+3I1C
Pri6ocomel
MutoxoH[puu
Anmapart I'onbmxu



Ha3oBure ¢opMbI He THIIMYHBIE [/Is1 0aKTePHU:
[TapoBuaHas
[TanoukoBugHAas
HureBugHas
+3Be3moobpa3Has

Yem oT/IMYAETCA IyKAapUOTHUECKas K/I1eTKa OT IPOKapUOTUYeCKou?
Hanmvunewm Bakyom
Hamuuuem THK
OTcyTcTBUEM pUOOCOM
+Hanmuuuewm gzapa

Yro u3yuyaeT HayKa MUKPOOHoorus?
Mopdosnoruto pacteHun
@DU310JIOTHIO TTIOYBBI
['eHeTUKY YKUBOTHBIX
+Mopdonoruto, GU3M0I0THI0, TEHETHUKY U 9KOJIOTUH0 MUKPOOPTraHKW3MOB

JHUIIOKOKKH — 3TO IIapoo0pa3Hbie MUKPOOPraHU3Mbl, KOTOpPBIE. ..
NmeroT 5 )Kr'yTUKOB
PacronokeHsl 110 04HOMY
+PacrionokeHs! onapHo
PacrionoskeHbl XaOTUUHO

Yto 00pa3yoT BHYTPHU K/I€TKH 0aLM/UIbI, 3alUINAsACh OT He0I1aronpusTHLIX (akTopoB
OKpY>)KaroleH cpeabi?

Bakyosb

[uroriasmy

Anpo

+Cnopy

Kakoii r/1aBHbII KOMIIOHEHT K/IETOYHON CTeHKH Y DaKTepuii?
+MypeunH
XUTUH
Kapotun
Lenntosiosa
Kakue rpynnbsl MUKPOOPraHU3MoOB SIB/ISIOTCA HIAPOBUHBIMU?
Knoctpugnmn
AKTUHOMMULIETEI
+ [JUTIIIOKOKKU
+CTpenTOKOKKHU
Cripusiibl
BubpuoHbl

Kaknmu opraHH4ecKMMH COeAHHeHUsIMH Mpe/icTaB/ieHa MeMOpaHa 0aKkTepuii?
+®ochommnuabl
XomnecTepyH
JInnonucaxapuapl



YrieBozpl

Cnioco0 pa3sMHOKeHHsI OaKTepuii?
Peruinkauus
+buHapHoe feeHue
Criopoobpa3oBaHue

TpaHcayKLus

OcHoBHasA QyHKIUA Ciop 0aKTepuu?
BkitoueHust 6akTepuanbHON KIeTKH, Jarolliyie Hauaao HOBLIM KJIeTKaM.
CTpPYKTYpPHBIA KOMIIOHEHT KJIeTKM, Wrpaloldii poJib 3arfacHbIX IUTaTe/IbHbIX
BeIlleCTB.
+CoxpaHeHure 6akTepuii B HeO/IaronpuUsTHBIX YCIOBUSX BHEILIHEH Cpefibl.
OHepreTUYeCKUH 1eHTP OaKTeprabHOMN KIIeTKH.

Ilepeunc/iiuTe TUMHYHBIE (POPMBI OAKTePHIi:
+11lapoBuHbIe
+Hununppuyeckue
+13BUTHIE
Crebe/bKOBBIe DAKTEPHUH
[Moukytolpecs: 6akrepun
3Be371000pa3Hbie GOpMbI
MuKkcobakTepun

Ilepeunc/iuTe BHyTPeHHHE CTPYKTYPhI 0aKTepHaTbHOM K/IeTKHU:
Karicyna
KnertouHas creHka
JKryTuku
dumbpun
[ BIZ01%
+LuTornna3maTuueckasi MeMOpaHa
+IuToriasma
+Hyxkneoup
+Pubocombl
+Me3ocoMbl
+MembpaHHbIe 06pa3oBaHUs
+Bx/toueHus B IUTOMNIa3My

Ilepeunc/iuTe BHEIIHUE CTPYKTYPbI 0aKTepHA/ILHOM K/IETKH:
+Kancyna
+KnerouHasi cteHKa
+)XKryTuku
+Oumbpun
+ v
LluTornna3maTrueckass MeMOpaHa
[uroriasma
Hyxkneonp
PubocoMel



Me3zocomsl
MemOpaHHbIe 00pa30BaHUs
Bk/toueHUst B LIUTOTI/Ia3My

YueHbIH, PeA/IOKUBIINHA KIaCCH(UKALUI 0AKTEPHI MO CTPOEHHIO K/IETOUHOH CTeHKH:
JIyu Ilactep
AHTOHU BaH JleBeHT'yK
+I'.X. I'pam
O.Mrosniep

Kakue njapcTBa BXo/JAT B COCTaB Ha/[lapCTBA MPOKAapHOT
+3JybakTepun
+ApxebakTepuun
Bupycsl
[Tpocretimme

IlepeunciiuTe 0CHOBHBIE MPU3HAKY apXe0aKTepuid:
+¥YTpoleHHOe CTPOeHHe KIIeTKU
+OpHoC/I0MHas JTUTTHM/HAs [JUToT/Ia3MaTrhyeckass MeMOpaHa
+Hanuuue niceBgoMyperHa B KJIETOYHOW CTEHKe
+Crieriuryeckoe cTpoeHre puboCcoMabHBIX U TpaHCIOPTHBIX PHK
+OTCyTCTBUe MaTOTeHHbIX U TTapa3uTUUeCKUX BUIOB
OJHOK/IeTOUHOE CTpOeHue
Hanuuve TMMMYHOTrO MyperHa B KJIeTOUHOM CTeHKe
YeTkas popMa K1eTKU
O6pa3 >ku3HM (CarmpOPUTHBIN, TTapa3UTUUECKUI)
Ieixanue (a3pobHOe, aHa’poOHOE)
Y MHOTHX BU/IOB CTTIOCOOHOCTb K 00pa30BaHUIO H/IOCTIOP

IlepeunciiuTe OCHOBHBIE PU3HAKH 3y0aKTepHid:
YnpoleHHOe CTpoeHUe KJIeTKU
OpHOoC/I0MHas TUTKMAHAs LIUTOT/Ia3MaTUecKast MeMOpaHa
Hannuve nceBgoMypenHa B KJIeTOYHOM CTEHKe
Crierjucuueckoe CTpoeHre prubocoMabHBIX M TpaHCTOPTHBIX PHK
OTCyTCTBYE NTaTOTeHHBIX Y TTapa3uTUUeCKUX BU0B
+O/JHOK/IETOYHOE CTpOeHue
+Hanuure TUMMYHOTO MyperHa B KJIeTOYHOU CTeHKe
+UYeTtkas (popMa KIeTKu
+006pa3 >xu3HM (canpodUTHBIH, apasUTUYECKUH)
+IpixaHue (a3pobHOe, aHa3poOHOe)
+¥Y MHOTHX BHJIOB CITOCOOHOCTb K 00pa30BaHUIO H/I0CTIOP

KynbTypa MUKpPOOPraHu3sMoB, Npe/|CTaB/IANIIasi IOTOMCTBO 0/JHOU K/IeTKH - 3TO0...
+Kinon
[MIramm
MoHoTpux
JJATIIIOKOKK



BaKTepl/IaJIbHaH KYJ/JIbTYPad OJHOT0 BH/ld, BbI/le/If€Mad U3 PA3HBIX MeCT o0MTaHHA - ITO...

Kion
+IITamm
MoHoTpux
JJUTIIIOKOKK

Kakmue Ki1accel 6akTepuii 0THOCATCA K oTAeny Gracilicutes:

dupmubakTepun
+OxkcudorobakTepun
TannnobakTepuu
ApxebakTepun

Kakue K1acchl 0akTepuil 0THOCATCA K oT/eny Firmicutes:

+®dupmubakTeprn
OkcudoTobakrepun
TannnobakTepuu
Apxebakrepun

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

[Tnasmupg,
Anpo
+Hyxkeoup
XpomaTuH

O0Bem reHoTHNa 0aKTepUil COCTaBJISIET. ..

+3000 resHoB
1000 reHoB

30000 reHoB
13000 resoB

Kak Ha3pIBaeTcsi OCHOBHAas TaKCOHOMHUYeCKas

COBOKYITHOCTH 0C00eii 0/{HOr0 reHoTHIa?
+Bup
Pon
ITopsiok
TapctBO

eJUHHIIA,

npeACTaB/IAIOMIAsA

K orpeny Gracilicutes oTHOCATCS 0aKTepUH, HMeIOIMe TUII KJIeTOYHON CTeHKH:

['paMIo/1I0KUTETbHBIN
+['pamoTpuLiaTenbHbIN
He umeroriyie K/1eTOYHOM CTEHKA

VMeromie NpUMUTUBHYIO KJIETOUHYIO CTEHKY

K cemeiictBy Pseudomonodaceae oTHOCHUTCS POJ,...

Clostridium
Azomonas
Rhizobium
+Pseudomonas

cobom



®eHOTHII — 3TO...
[TosHBIM HAOOp TeHOB
+I1posiBneHre Hac/iefyeMbiX MOP(OJOTHUeCKUX TIPU3HAKOB U (DH3UOJIOTHYECKUX
TIPOLIeCCOB
[Tpucrocob/ieHre opraHu3Ma K OKpYsKaroIrieid cpejie
[TosHBIM HAOOP XpOMOCOM

Kak Ha3bIBaeTcs MyTanus, KOrja 3aTparuBaeTcs T0/J1bKO0 O/JMH r'eH?
I'enomHas
+['eHHas
XpoMoCcoMHas
CrnoHTaHHas

Ha3zoBuTe BH/IbI peKOMOMHAUU?
+Tpancdopmarys
+Tpancaykuus
TpaHcrpeccus
+KoHsbroranus
Tpan3uLys
TpaHcBepcust

Ha3zoBute ¢opMBbI reHHbIX MyTarjui?
+I1oTeps HyK/eoTH A
Tpancdhopmarijus
+ /[l ynvkanus
TpaHcrpeccus
Konsbroraums
+Tpansunus
+TpaHcBepcus

Kak Ha3bpIBalOTCA TeII0/II00MBbIe MHKPOOPraHH3MbI, pa3BHBAIOIHeCs B 30He BBICOKHUX
TeMmmeparyp?

+Tepmoduibl

Me3odubl

[Tcuxpodunbl

lannoduns

Copepr)kaHne MeNTHAOT/IMKAHA B K/IETOUHBIX CTeHKaX y rPaMOTPHIIaTe/TbHbIX DaKTepu

30 - 60%
40 — 50%
+50 - 90%
20-50 %

IIposiBieHHe Hac/aeAyeMbIXx MOpPGo/orHuecKux MNPU3HAKOB U  (U3HO/IOrHYeCcKHX
MPoI1|eCcCOB y MHANBUAYYMOB?

['enoTun

Myrauus

PekomOuHaIus



+®eHOoTUIl

ITo/1HBIN HA0OP reHoB, KOTOPBIM 00/1a/jaeT MUKPOOPTraHU3M?
+I'eHoTun
Myrauus
PekomOMHaIust
@eHOTHUII

IToagBM)KHBIE reHeTHUeCKHe 3/IEMeHThI, Npe/cTaB/Aomue codoi cermentnl JTHK?
Hykneotuapi
+TpaHCr030HbI
[TonmHyK/I1IEOTUABI
[Tnasmuzbl

MyTauuu, cBAi3aHHbIe C KPYNHbBIMHM NepecTpoMkKamMu B oTAeabHbIX (parmentax [JHK,
Ha3bIBaT?

NupyuypoBaHHbie

+XpOMOCOMHEBIEe

['enHbIE

CrioHTaHHBIe

IToBTOpeHHe Kakoro-moo ¢pparmenra JHK?
NuBepcust
Huccouunarys

+ /[l ynvkanus
PekoMOuHarust

M3MeHeHUs1 TeHOTHIIA BbI3BaHbI JIM30TeHHbIMH OakTepuodaramMu
PekoMOuHarusi
+Tpancaykuus
Tpancdhopmaiius
Konnbrorauums

I'eHOTHN M3MeHSIeTCS MPH KOHBIOTAI[UM /IBYX 0aKTepHA/IbHBIX KJ/IETOK, B X0/ie KOTOPOH
JHK u3 0iHOI K/IeTKH NepexoJuT B APYTyio

PekoMOuHarusi

Myrarys

Tpancdhopmarlius

+KoHbroranus

N3menenns npoucxoaar mnoj jercrBueM ydacTkoB [/IHK, camonpou3BosibHO
NMPOHUKAKINMUX B K/IETKY...

PekoMOuHarus

Myrauus

+Tpanchopmariys

Konrbrorauus



V3MeHUNBOCTH, OCHOBAaHHAsi Ha U3MEHEHHH Pa0d0ThI FeHOB NMPH HEW3MEHHOM CTPOeHUH
HUX M COCTaBe...

+®eHoTUNIMYUECKAS

I'enoTHUNIMYeCKast

MupyuupoBaHHas

MyraioHHas

MN3MeHUYHBOCTH, 0CHOBAHHAA Ha U3MEHEHUM CTPOEHHS U COCTAaBa [eHOB...
deHoTUNNYECKAS
+I'enoTUNYecKas
NupyuupoBaHHas
MyTauuroHHas

ITocTynieHne BemiecTB B 0aKTePHA/IBHYH KJ/IeTKy 0e3 3aTparbl HePrud MPOUCXOAHUT
npu?

AKTUBHOM TepeHoce

+IIpocToit muddy3uu

‘TpaHc/I0KaLy rpymnn

IIpoTuB rpajyieHTa KOHL|EHTpaLu1

OpraHusmMbl, NMTAKOLIUECA 32 CY6T MEPTBOr0 OPraHMYeCcKoro Belecrsa
+TreTepoTpOdEI
aBTOTPOdBbI
Carpo(UThI
TepPMO(UIIBI

OpraHu3MBbl, O/Iy4yaroiiyie SHePruio 3a CY6T OKHUC/IeHHs HeOpraHu4eCcKUX BelecTB.
¢doToTpOodbI
+XeMOoTpOdbI
JTUTOTPOGBI
OopraHoTpodbl

FﬂaBHBlﬁ HCTOYHMK yIJiepoaa A (bOTOCI/IHTe3I/[py1'0mHX MPIKpOOpI‘ElHPBMOB?
+CO3
CO
C
CH4

ITo/1HOe YHHUTO)KeHHE B 00beKTe BCeX MHKPOOPTraHU3MOB?
[TacTepusanus
+Crepunusauus
Tunaan3auus
He3undekius

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

[TacTepuszanus

Crepun3zanus



TuHAamM3auus
+de3unHbekius

Kakas Kuciora odpa3yercs B porecce riinKo/m3a:
+IIupoBuHOrpazHas
MonoyHas
CanuuunoBas
Kap6oHoBast

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

28

+540

676

400

CKOJ/IbKO KH/IOKQ/IOPHI BBIAE/IAETCS MPH a3PO0HOM bIXaHUH C MO/THBIM
npeBpalieHueM:

28

540

+676

400

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

CKOJ/IbKO KH/IOKQ/IOPHi BBIAe/IAETCS MPH OPO’KeHNH:
+28
540
676
400

Knaccudukanys nuraTe/IbHbIX CPej M0 COCTaBy
+EcTecTBeHHbIe, HCKYCCTBEHHbIE, 3/IEKTHBHbIE
OO1ue, cieriaibHbIe, CHHTETUUECKHE
Kukue, nonyxuakue, rjoTHbIe
CuHTeTUUeCKHe, eCTeCTBeHHbIe, NCKYCCTBEHHbIe

YHuuTo)XeHUe BereTaTUBHbBIX ()OPM MHUKPOOPraHM3MoOB MyTéM HarpeBaHus Ao 60 — 70°C
B Teyenue 10 — 30 munyT

Crepuu3zanus

He3undbekius

+T1acTepr3aiusi

Tunpamisanus



IIponecc, CBSi3aHHBIN C MOCTPOEHHEM C/IOXKHBIX COeJUHEHUH W3 MPOCTHIX COCTABHBIX
yacreil...

+KoHCTpYKTUBHBINM 00MeH

OHepreTUyeCckuii 0OMeH

PasmHoOXeHue

Criopoobpa3oBaHue

IIponecc BBICBOOOXK/JE€HHUS YHEPTHH, 3aK/JTIOUEHHOW B C/I0)KHBIX COeJUHEHHAX, MPH HX
pacmage...

KoHcTpyKTHBHBIN 06MeH

+3OHepreTHUecKuii 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

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

Kakwue 371eMeHTbI 0OTHOCATCS K MUKPO3/1eMeHTaM:
GCGHONP
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
MOHOCAaxapoB, 0e/TKOB /0 aMHHOKHCJ/IOT, >KHPOB /10 )XUHPHBIX KHC/IOT U I/IMIEPUHA
I'mukonus
+I'ugponus
Lukn Kpebca
OJIeKTPOHHO-TPAHCIIOPTHAs Liellb

AHa’po0Hoe okHucIeHHe ITHK03bI 10 IIBK
+I'nukonu3
I'mpponus
Lukn Kpebca
OJIeKTPOHHO-TPAHCIIOPTHAs LieTlb

IukMyeckuil OMOXHMMHUUYECKHMH a’poOHBIA mMpoLecc, B XoAe KOTOPOro MNPOMCXOJHUT
npeBpalleHne AByX- U TPEXYI/IepoAHbIX coegnHeHui 10 COz u H*
I'nukosnus



I'mppomnus
+1ukn Kpebca
ONeKTPOHHO-TPaHCIIOPTHASA Liellb

OpraHu3mbl IMTAKOLIIHECS 3a CYeT MEPTBOr0 OPraHUu4ecKoro Bemjecrsa?
Me3odubl
+CanpoduTsl
ITapa3uTtsl
ABTOTpOGBI

Opranu3msbl, HCNO/Ib3YIOLINeE /IS IUTaHUsA FOTOBbIe OPraHuYecKue CoeJMHeHUs!
+l'eTepoTpodHbIe
ABTOTpOdHbIE
doTtoTpodHbIe
XeMohoToTpodHbIe

C oOpa3oBaHHeM TO/IBKO 3TWIOBOTO CIIUPTA MPOXOAUT OpoKeHHe:
MOJIOUHOKHCJIOEe
YKCYCHOKHCJIO€e
+CUpTOBOE
arleTOHOOYTHUIOBOE;

HcxoaHbIM coeJHHEeHHEeM B PONHOHOBOM Op0)KeHHH ABJISATCH:
+TJIIOKO3a
5TUJIOBBIU CITUPT
MeKTHH
MOJIOYHAas KUCJ/IOTa;

Ilpu 3aKBamIMBaHUHU KOPMOB NPOUCXOAUT Opo’KeHMHe:
MIPONMOHOBOE
Mac/ITHOKUCII0e
arleToHOOyTHU/I0BOE
+MOJIOYHOKUCJIOE

Bo/ILIIUHCTBO MOJIOYHOKHC/IBIX DAKTepUid )XUBYT MPH TeMIlepaType
+ot 7 - 10 go 40 - 42
oT 20 1 BbIIIE
or 10 — 30 10 50 - 60
oT5—7 1o 20— 30
Bo30yuTe/ i MOJIOUHOKHUC/IOT'0 OPO)KeHH:
Gluconobacter
+Lactobacillus
Clostridium
Azotobacter

Bo30yauTenu areToHO0yTH/I0BOTO OPOXKeHHSI:
+Clostridium acetobutylicum
Clostridium butyricum



Acetobacter peroxydans
Clostridium pectinovorum

Bo30yauTesnieM, KAKOro 0po>KeHHs SIBJISIIOTCS APONOKH:

YKCYCHOKUCIOTO
+CnupToBOrO
IIponMoHOBOKHUCIIOrO
MacnasiHOKHUC/I0rO

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

Yriekucbii ras
CepHas KucioTa
+I'minepun
Bopa

Kakwue BeljecTBa noBeprarwTcs npoieccy aMMoHupuKanuu:

benku
AMUHOKHUC/IOTBI
Ankanouzipl

+Bce nepeuriciieHHbIe

BakTepuH, KaKoro pojia y4acTBYIOT B nporecce a3po0Hoil aMMOHHpUKauu?

+Bacillus
Gluconobacter
Clostridium
Lactobacillus

OntumansHoe pH ansa nponecca HuTpudpukanumn?

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

Cnoco0HOCTh BCTYNMaTh B aAKTHUBHBIH CHMOHMO03 CO CTpPOro oOmpeje/eHHbIM Habopom
COPTOB U BU/I0B 0000BbIX pacTeHHH. ..

+CneLpUUHOCTh
BupyneHTHOCTB
OdPeKTUBHOCTH
KoHKypeHTOCTICOOHOCTh

HEPEXOI[ C/I0)KHBIX a30THCTBIX ITPOAYKTOB 0 CO€JUHEHUA dMMHUdAKA HA3bIBAKOT...

+AmMMoHMbUKaLUS
bporkenue
['Huenue
Hurpudukarys

MNMmo0OuIu3anus a3ora — 370...

+ITepexos MUHepaibHBIX (DOPM a30Ta B HeZIOCTYIIHbIE [ijisl PACTeHUM COeJUHEeHUSsT
duKcalys a30Ta MUKpOOPraH1u3MaMu



He criocobHOCTh pacTeHnii (DUKCUPOBATh MOJIEKY/ISIPHBIN a30T
OKuCc/IeHre aMMHaKa

B npouecce pfennTpuduUKanuy NpouCxXoJur...
OxucieHue coJjieli aMMOHUS
duKcalus MOJIEKYJ/ISIPHOTO a30Ta U3 aTMochepbl
+BoccTraHoBeHre HUTPATOB
doTtocuHTe3

Bupy/ieHTHOCTB- 3TO...
CriocoOHOCTh BCTymaTh B 3(MGEKTUBHBIM CHMOMO3 CO CTPOTO OIPe/eIeHHBIM
HabOpOM COPTOB W BU/IOB 6000BBIX pacTeHUH
+CnocobHOCTh KITyOeHBKOBBIX OaKTepHii BXOAWTb B KOHTAKT C KOPHEBOM CHCTEMOMU
60060BbBIX pacTeHUI
CriocoGHOCTH CBSI3bIBAaTh MOJIEKY/ISIPHBIN a30T aTMOC(hephI
CriocoOHOCTH TTepeBOUTh CBSI3aHHBIHN a30T B AOCTYITHYIO (opMmy.

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

bnarosapa Ha/MMuM0 Kakoro ¢epMeHTa MHUKPOOPraHU3MbI CIOCOOHBI K TPOLECCY
asorpukcanum?

+HuTporenasa

Jlvrasa

N3omepasa

I'mgponasa

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

OnruMasibHbIe YC/I0BHUS BJIQXKHOCTH JIJIsl Mpoiecca HUTpU(UKAIHH. ..
50% ot I1I1IB
+70% ot I1I1B
60% ot IIIIB
40% ot I1I1B

Cnioco0HOCTh YBe/IMUMBATH YPOXKad M cofiep)kKaHue 0elka y 0000BOro pacTeHUsi-X03sIUHA
3a cuer mepejayd (PUKCHPOBAHHOTO a30Ta W CUHHTE3HPOBAHHBIX OHOIOTHYECKH
AKTHUBHBIX BeIecTB...

AXTHUBHOCTB

+3d(deKTUBHOCTD

[IpoAyKTUBHOCTD



PasgpaxxumocTb

Cnoco0HOCTh BHECEHHOTO0 B MOYBY OIpe/e/IeHHOT0 ITaMMa K/y0eHbKOBBIX 0aKTepui
00pa30BbIBAaTh K/J1y0eHbKH B MPUCYTCTBUH JAPYTrHX IITAMMOB TOT'0 )Xe BH/A...
OdPeKTUBHOCTH
BupyneHTHOCTB
CrieLiu(pMYHOCTh
+KOHKypeHTOCTIOCOOHOCTh

OnTtumanbHoe 3HaueHne pH cpeabl A/ pa3BUTHA K/1y0eHbKOBBIX 0aKTepHii. ..
3,2-4,0
4,0-4,4
+6,5-7,5
7,6-8,0

IlepeunciuTe TUNBI JJeHUTPU(PUKALIUH...
+A CCUMWISLIMOHHAS
+IuccuMUILIMOHHAS
['etepoTpodHas
ABTOTpOdHas

ITporecc, Mpu KOTOPOM OPraHUYeCKHH a30T (AMHUHOKHC/IOTHI, 0e/IKH, MoUYeBasi KUC/I0Ta
4 /Ip.) IpeBpamniaeTcsi B aMMHaK...

Henutpudukaliys

Hutpudukarys

+AMMOHUpYKALUA

A3zotdukcarus

Ilponecc, mpu KOTOPOM aMMHMayHbId W HUTPATHBIM a30T BOCCTAHAB/IUBAETCA [0
MoJIeKy/IApHOH (OpPMBL...

+[enuTprduKays

Hutpudukarus

AMMOHUUKaLMs

A3zotdukcarus

Ilponecc, mpu KOTOPOM MOJIEKY/ISIPHBIM a30T NMePeXOAuT B AOCTYINHYI /I pacTeHHH
¢hopmy B BHjie aMHHOKHUC/IOT, 0€/IKOB, MOUEBOM KHC/IOTHI H [Ip.

Henutpudukaliys

Hutpudukarys

AMMOHUUKaLMs

+A3otdukcarus

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

Henutpudukarys

+HuTtpudukauys

AMMOoHUbUKaLms

A3zotdukcarus



Mo 104yHOKHC/I0€ OpO)KeHHe, MPU KOTOPOM M3 IVIHKO03bI 00pa3yeTcs TOJIBKO MOJIOYHAst
KHc/a0Ta?

['eTepocdepmeHTaTUBHOE

+I'oModepmeHTaTUBHOE

budugobpoxkeHre

I'nukomnus

MosiouHOKHC/I0e Opo)KeHHe, KOrja U3 IJIIOKO03bl KPOMe MOJIOUHOM KHC/IOTHI MOTy4aloT
3TAHOJI M JUOKCH/| YI/Iepoia Ha3bIBAeTCs:

['omodepmeHTaTUBHOE

budugobpoxkeHre

+l'eTepodepmeHTaTHBHOE

CniuproBoe

ITo THNy AbIXaHHUA YKCYCHOKHUC/IbIe 0aKTepUH AB/ISAIOTCHA
A3pobbI
AHa3poObI
+Crporue a3po0sI
O6siuraTHbIe aHA3POObI

TUNUYHBIN MPeACTaBUTE/Ib MAaC/ISTHO-KUC/IBIX 0aKTepui
Bacillus megaterium
+Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

BakTepuu Kakoro po/ia o0CyIjeCTB/ISIOT MPONHOHOBOKHUC/I0€ Opo)KeHue
Clostridium
Bifidobacterium
+Propionibacterium
Bacillus

OTpuijaTe/bHOe 3HaUeHHe MpoLecca HUTpU(puKanum:
ObecrieueHrie pacTeHU JOCTYITHBIM a30TOM;
CHrKeHue TOKCUUHOM pOo/Ii aMMHUaKa;
[TopnepkaHve banaHca a3oTa B aTdocdepe
+IToTepu a30Ta 13 MOYBHI B BU/le OKMCJ/IOB a30Ta

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

Ha3oBuTe 0aKTepHUH, OCYLIECTB/IAIONINE MePBYI0 ()a3y HUTPU(PUKALUAM:
+Nitrosovibrio
Nitrospira
Nitroccocus



Bacillus

Ammuak
CynbdaTsl
+Kazmasepun

YTieKuc/bIi ras

I'ie UC10/1b3yeTCs1 MPONMMOHOBOE OPOKeHHe
+B npousBoACTBe TBepP/bIX ChIUY>KHBIX CHIDOB

B TexHuke

B npou3sBoacTBe cnupta

B mipon3Bo/iCcTBe CHIPOKOITYEHBIX KOJIOac

Tabnurja 3.1 — Kpurtepuu orjeHKU c(pOPMUPOBAHHOCTH KOMITeTEHLIAH

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

KO,I:[ 1 HAMMEeHOBaHHE

Kputepuu onjeHnBaHus c()OpMUPOBAHHOCTHA KOMITeTeHLIUN

HMHUKAaTopa (uacT KOMIEeTeHLUH)
JOCTYKEHUsI Ha 0a30BOM YpOBHe Ha TOBbILLIEHHOM YPOBHE
KOMITeTeHL[UH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHL[1H) OLIeHKe OLIeHKe OLIeHKe «OT/IMYHO»
«YJIOBJIETBOPUTEJILHO «XOpoLo» 65- 86-100% ot
» 50-64% ot 85% or MaKCHUMaJIbHOI'0
MaKCHUMaJ/IbHOTO MaKCHUMaJIbHOTO bamia
bana bamna
OIIK1. CryzeHT CryzeHT CrypeHt
na-1i. JIeMOHCTpUpPYeT JIeMOHCTpUpYeT JIeMOHCTpPUpPYeT
HeMoHcTpUpyeT 3HaHUSI OCHOBHBIX 3HaHUsI OCHOBHBIX | 3HAaHWE OCHOBHBIX
3HaHHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTHU4YeCKuX U MaTeMaTH4yeCKUX | MaTeMaTU4YecKuX,
MaTeMaTHYeCKHUX, eCTeCTBeHHbIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
eCTeCTBeHHOHAyUHbIX | HO UCTIbIThIBAeT Hayk, HO BIX U
u 3aTpy/iHeHus B JOTyCKaeT obmerpodeccruoHat
obmiennpodeccuoHa- | MPUMeHeHUH JIaHHbIX | HETOUHOCTHU B bHBIX JAUCIUIIVH,
JTBHBIX UCLIATLIINH, 3aKOHOB IJIsI NpUMeHeHUU He0OX0TUMBIX IS

HeoOXOMMBIX J17Is] peleHus JJ@aHHBIX 3aKOHOB | pelleHUs TUIIOBbIX
pelleHrs] TUITOBBIX CTaH/apTHBIX 3a/la4 B | [JIs pelIeHust 3azau B 0bacTu
3afiau B obnactu arpoHOMHUU CTaHZapTHBIX arpOHOMUM.
arpoOHOMUMU. 3a/au B

arpOHOMHUU
OIIK-1. CrygeHt ucnonesyer | CTyzeHT CryneHt
N-2. Ncnions3yet 3HAHUS OCHOBHBIX UCIIOJIb3YeT WCII0JIb3YeT 3HaHue
3HaHUS OCHOBHBIX 3aKOHOB 3HaHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 3aKOHOB MareMaTU4ecKux,
MareMaTU4yeCKux 1 eCTeCTBeHHbIX HayK, | MaTeMaTHYeCKUX | eCTeCTBeHHOHAayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Y eCTeCTBEHHBIX | BIX U
JJ1s peleHust 3aTpy/HeHus B Hayk, HO ob1jenipodeccronan
CTaHZAPTHBIX 3a/jay B | [IPUMEHEHUU [JaHHbIX | JOIyCKaeT BHBIX JUCLIUIUIVH,

arpOHOMMUH.

3dKOHOB [JJId

HETOUYHOCTHU B

HEeOOXOUMBIX JI/Isl




pellIeHUH THUITOBBIX
3a/1au B 00/1aCTH
arpOHOMMH.

3aTpy/iHeHUs B
TpUMEeHeHUM JIaHHbIX
TeXHOJIOTUH B
pellleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMHUH.

peleHus [IpUMEeHeHUU pelleHus: TUIIOBBIX
CTaHZAPTHBIX 33/la4 B | laHHBIX 3aKOHOB | 337ia4 B 00/1acTH
arpoOHOMHUU JJ1s1 pelleHust arpOHOMUMU.
CTaH/JapTHBIX
3a/a4 B
arpoOHOMHUU
OIIK-1. Crygent npumeHsier | CTyzeHT CTyzeHT npumeHsieT
N-3. [Ipumensiet VMH(OPMaLMOHHO- IIpUMeHseT VMH(OPMaLIOHHO-
MH(OPMAaLMOHHO- KOMMYHUMKALIMOHHbIE | UH(OPMAaLMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHHUKAaL[MOHHbIE | TeXHOJIOTMY, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUU B WCIIBIThIBAET ble TeXHOJIOTUH, | pellleHUU TUIIOBBIX

HO JIOTTyCKaeT
HETOUYHOCTHU B
MPpUMEeHEeHUN
JTaHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBBIX 3ajjau B
obsactu
arpOHOMHUH.

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

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

Mojaynb 2. Ce/lbCKOX03AHCTBeHHAass MUKPOOHO0/10THA.

KonTposbHas paborta

PoJib MMKPOOPraHHW3MOB B KDYTOBOPOTe 30JIbHBIX 371eMeHTOB. [TouBooOpa3oBaTebHbIH
rpoLjecc

ik e

BapuanT 1

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

3aKOHOMEePHOCTH KpyroBopoTa cepbl. CepobaKkTepuu.
KpyroBopoT kene3a, XxapaKTepUCTHKA >KeJie300aKTepHid.
KakumMy mioka3zaTesiiMi MOKHO BbIPa3UTh MUKPOOMOIOTUUECKYH0 aKTUBHOCTH ITOYBBI.

[Ipu3Hak

KpyroBopoT ¢ocdopa

JTarbl KPyroBopoTa

npornecce:
THUIT ITUTAHUSA

THIT AbIXdHUSA

MHKpOOpFaHI/IBMLI, Yyu4aCTBYHOIIE B

depMeHThI

YcnoBus,
ripoljecca

Heo0XoguMbIe

IS IAHHOTO

[aTh XapakTepuUCTUKY MHUKPOOPTaHW3MOB,
y4YacTBYIOLL[MX B MpoLiecce




Bapuanrt 2

[Ipu3Hak 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

[Tpu3Hak KpyroBopoT cepsl (OKHC/IeHKE)

NcxopHoe BemjecTBo

KoHeuHblii TpOAYKT

MuKpoopraHvsmel, yuacTBYIOLME B
nporiecce:

THUI ATaHUST

TUI [IbIXaHUS

®epMeHThI

[aTb XapakTepUCTUKY MHUKPOOPTraHW3MOB,
y4YacCTBYIOLMX B MpoLiecce

Bapuant 4

ITpu3HaKk KpyroBoporT >xene3a

OTarbl KpyroBopora

MuKpoopraHvsmel, yuacTBYIOLME B
nporiecce:

TUI MATaHUS

TUI JIbIXaHUS

depMeHThI

3HaueHHe Tiporiecca Jijist ¢/X

[aTb XapakTepUCTUKY MHUKDPOOPTaHW3MOB,
y4aCTBYIOLMX B MpoLiecce

KonTtposbHast paboTa
[TouBoOOpa30BaTeIbHBIN MPOLIECC
Crioco0bI yripaB/ieHUs MUKPOOHUOIOTHUeCKUMHU TIPOLIeCCaMH.
KonmmuecTBeHHOe U KaueCTBeHHOe pa3HoobOpasue MoYBeHHbIX MUKPOOPTaHW3MOB.
Wx 3HaueHMe B 0OecriedeHUH pacTeHU 30/IbHBIMU 37IeMeHTaMHU.
OKOJIOTMUeCKHI TIPUHIIMIT CYIIIeCTBOBAHUS [TOUBEHHBIX SKOCHCTEM.

ik

PoJib MMKPOOPraHM3MOB B Tiporiecce 0Opa30BaHus U pa3pyllieHus F'yMyca B TTOUBe.




KonTponbHas pabora

B3aumoO0THOLLIeHe MUKPOOPTaHU3MOB U pacTeHUI
OnuduTtHasi MUKpo(dopa pacTeHUM U ee pPOJib B JKU3HEAEesITeTbHOCTHU paCTeHUM,
MO/IFOTOBKE KOPMOB Y XpaHeHUsl 3epHa.
[TpuMeHeHWe MeTOJOB OMOKOHBEPCUM B CelTbCKOM XO03sICTBe.
MuUKpoOUOoIOruuecKHe OCHOBBI TEXHOJIOTHH TTO/TyUYeHHUsT BBICOKOKaueCTBEHHOI'O CHJIOCa.
Kakue MUKpOOpraHvM3mbl UCIOMB3YKOTCS /i1  TPOMBILIZIEHHOTO  M3TOTOBJIEHUS
TriperiapaToB pa3/JIMYHOr0 Ha3HAYeHUs.
KakoBbI MeXaHU3MBbI UX JIEUCTBUS.
Kputepuu orjeHKU

CutyaloHHble 3a7auu (9 BapyaHTOB)

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

B pe3yabmame akmueHoll 06pabomku nouebl U 8HeCeHUsl 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 c1edyrouwum omHowleHuem yaaepooa k asomy: 50/1;
8/1.

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

Kakas smo kaumamuueckas 30Ha. Kakumu yc108usiMu OHA xapakmepusyemcs?

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

Umo Bbl Modiceme cka3amb O 3aKOHOMePHOCMSAX NouU800bpasoeameibHO20 npoyecca 8
30He, nokasame/b 2udpoakmopa 8 komopoli 8 cpedHem cocmasasiem 120 ed. Kakoli
¢pakmop — menso unu 61a2a 8 OAHHOM C/y4ae 518/5emcsl AUMUMUpPYOWUM 8 npoyecce
HAaKoN/eHus 2ymyca

Umo Bbl Moxceme cka3zamb O COCMOSIHUU U N/1000pOoouU Nous, ecau npu onpeoeneHuu
UUC/EHHOCMU MUKPOOP2aHU3Mo8 ux obujee koauuecmeo docmuzaem 15—20 mapo. ka./2
nouebl. Coenalime npeono/noJcumesnbHoe onucaHue obecneyeHHOCMU 3Mux NOU8
2yMycoM, nazoll, kuciaopooom. Kakos yposenb pH.

O Kakux nouBeHHbIX YCA08USX C8UOeme/nbCmeyem nokasameab YUC/AEHHOCMU
MUKPOOP2aHU3MO08, 8blpocliux Ha cpede MIIA, 8 2-3 maH. ka./2. ObwsicHume, Kakas
mukpogaopa pacmem Ha MIIA. Kakyto ¢pyHKYuUo OHa 8bINo/HSiem 8 nouse

. [lalime cpasHumenbHOe ONUCAHUE NOUBEHHBIX YCA08UL 015 08YX YUdCMKO8, 8 OOHOM U3
KOmMOpbIX YucaeHHocmb azomobakmepa cocmaensina 900 mbic. Ka./2 nouebl, a HA
opyeom ece2o auwb 50 mbic./e. TIpoaHaauszupyiime ece (hakmopbl, KOmopble Mo2ym
0oKazamb @AuUsiHUe HaA Jicu3HedesimeabHOCMb MuKpoopeaHusmd. Ob6wscHume, Kakoe
nosnoJcumenbHoOe 6/auUsiHUe OAaHHAsi MUKpPO(Aopa Modcem 0Ka3bleamb 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/nbHOMy 8AUsiHUIO HA 6uomy. Yem 3mo mModxcem 6bimb ONACHO 0151 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 gomnosiHuTenbHast iHGopMaiys Bam rotpebyercst A1t IPUHATHS PeIleHws].

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

Kakoe ymo0peHure Hafio NCKATh
Kakyro uHopMaruo cjiefiyeT yTOUHUTD
CKOJIBKO TIperapara nmoTpedyeTcst /sl 3TOH Lieu

- Korza v kak ripoBecTd 00paboTKy?

12.Bam npednodcuau npuobpecmu yeHHoe bakmepuaibHoe y0obpeHue «A30mobakmepuH»
¢ akmusHocmbio (bakmepuanbHbiM mumpom) 10 mapd. Ka. Ha 1 e npenapama.

- Tlop kakue Ky/bTypHI 1jesieco00pa3HO ero UCIo/ib30BaTh

- 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 cobupaemechb ucnonb3o8amb b6akmepudibHoe yOobpeHue «Docchopobakmepur».
Umo Bbl 3Haeme 06 3mom npenapame

- JI1st KaKOW 1[e/Th eT0 MCTIOMb3YIOT.

- Kakuve MMKpOOPraHM3Mbl COCTABJISIIOT €T0 /IeHCTBYIOIee Hauasio

- Kakoe feficTBre oHO Oy/ieT OKa3bIBaTh Ha PaCTEHMUS.

- B Kakux yc/oBUsIX TIPUMeHeHHe ero 0y/1eT pe3y/ibTaTUBHBIM.

- Tlouemy arpoHOMBI YaCTO TIPeJIIOUHUTAIOT BHECTH MHHEpa/JbHOE YA00peHHe BMEeCTO
OaKkTepHaTbHBIX

14.B  Hacmoswjee 8pemsi  MUKpobuoso2uueckass NPOMbIULIEHHOCMb  8bINycKaem
6akmepuasnbHoe yoobpeHue «A3ocnupyanuH»

- Kakuve MHUKPOOPraHW3Mbl COCTaBJISIIOT €70 OCHOBY.

- KakuM XMMHUYEeCKUM 37IEMEHTOM OHO OyZieT o6ecrieunBaTh pacTeHUS

- Tlog Kakue KyJbTYpbl €ro Lenecoobpa3Ho UCTO/b30BaTh.

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

- B Kakux yC/IOBUSIX — MOJIEBBIX WM TETUIMUHBIX OH OyzeT 6osee 3¢ heKTUBEH U TTOUEMY.

Kosnnoksuym
Ko/ITOKBUYM COCTOMT M3 ABYX 3TaroB: Ha 1 3Tare CTY[eHT BbiTacKuBaeT Ouser. B
Ounmer BXOAAT 2 Bompoca, o0Iijee KoauuecTBo OuseToB 15, KommuecTBO BompocoB 30,



repeyeHb BOIPOCOB TMpHBeJeH B J1labopaTOpHOM TpPakTHKyMe 10 MwuKpobuonoruu
(Muxkpoouosiorusi: 1a60paTOpHbBIN MPAKTUKYM [I/Is1 ayIMTOPHOM M CaMOCTOSITe/TbHOW PabOThI
CTYZIeHTOB, OOYYaroIUXCs TI0 HampaBeHuio ToArotoBku 35.03.04 «ATpoHOMHSI» OUHOU M
3a0uHOl opm 00yuenus /coct. MI.A. MatapyeBa, HO.B. CmupHOBa. — 3-€ u3/., CTEPEOTHII..
— Kapasaero : Koctpomckas 'CXA, 2015. — 70 c.).
Ha 2 sTane cryzeHTy npeiaraeTcst BIIIOJIHATD TeCT-KapTy. KonuecTBo BapraHTOB 1.
Bonpocbl 015 koanokeuyma (30 gonpocos):
1. Mukpob6uonornyeckre TIpOLIeCChl TIPH CYIIKe CeHa, CUJIOCOBAaHWU M CeHa)KMPOBaHUM
KOpMa.
2. Posib MUKPOOpPraHM3MOB B TTOYBO00Opa30BaTe/IbHOM Iporiecce. DKOJOTUUECKUEe TPYIIIIbI
TIOYBEHHBIX MUKpPOOpraHn3MoB. Obpa3oBaHue 1 pa3pyllleHre ryMmyca B rouBe.
TuWnbl B3aMMOOTHOLLIEHU MUKPOOPTraHMU3MOB U paCTeHUH.
bronornueckast 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 KPYroBOpPOTa Cepbl. Pa3HOBUIHOCTH 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 NPy CYILIKe CeHa, CUJIOCOBAaHUMM M CeHa)KUpOBaHUU
KOpMa.

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

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

15.OnuiiuTe  3aKOHOMEPHOCTU  (OPMHMpPOBaHMS TYMYCHBIX 3alacoB TOYBBI  IJisi
K/IMMaTU4eCKOM 30HbI € ruipodakTopom — 70.

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

17.KpyroBopoT cephl ¥ XapaKTepHUCTHKAa OCHOBHBIX BUJIOB CePOOAKTepHii.

18.CoBpeMeHHbIe  C.-X. TmpernapaTbl a3oTobakrepuH U ¢ochobakTepuH IIUPOKO
TIPUMEHSIIOTCS] B TEIVTMYHOM XO03sMCTBe U /IatoT 1MpubaBky ypoxkas #o 30%. B mosieBbix
YC/IOBUSIX OHM OKasbIBalOTCA Mano3(QeKTUBHbI U TPaKTUYECKA He MPHUMEHSIOTCS.
ITouemy?

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

20.0nuiMTe MeTOAUKY OTpefiesieHUs] YMCIeHHOCTH U OMOMacChl MHKPOOPTaHH3MOB 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 00pa30BaHUS T'ymMyca B KIMMaTHUeCKOU
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 00OpabOOTKM TIOUBBI U BHECEHWS] MUHepasbHBIX YyA00peHui
MOXeT  HaCTyIUTb  CHI)KEHWe  3aracoB  rymyca. YKaXWTe  BO3MOJKHBIE
MHUKPOOHO/IOTuecKye IPUUUHBI 3TOTO SIBJIEHUSI.

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

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

29.Kak U3MeHUTCS YUCJIeHHOCTh MUKPOOPraHM3MOB B II0UBe OJHOTO I0JIs1 TP BHECEHUU B
TIOYBY OPTaHUUECKUX yJ00peHHi.

30.3Konoruyeckue TpyMMbl TMOUBEHHbIX MHUKDOOPraHU3MOB, MHUKpOQUIOpa pa3iuyHbIX
THUIIOB TIOYB.

Tecm-kapma (1 eapuaum)

1. Cepookucnsrormue 6akTepuu p. Tiobacillus o Ty muTaHus ABJSIOTCS:

2.

1. rereporpodamu

2. dotomuToTpodamu

3. xemoopraHoTpogamu

4. xeMoauTOTpodamu

[lpy BHECeHWU OpraHWYeCKUX yAOoOpeHHWN B TIOUBY UHC/IEHHOCTh TIOYBEHHBIX

MUKPOOPraHW3MOB:

1. noHM>XaTbCs

2. TIOBBILIAETCS

3. ocTaeTcs HeU3MeHHOM

4. MWKpPOOpPraHWU3MbI [IOTHOAIOT

3. [1pu cunocoBaHMM KOPMOB KOHCEpBaLUsi TPOUCXOAUT 3a CUET JesiTeTbHOCTU:

1. yKCyCHOKHUC/BIX BakTepuit

2. aMMOHU(DULMPYIOLUX OaKTepuit
3. MOJIOUHOKMCJIBIX BGaKTepuit

4. HUTPpUPULMPYIOIKX OaKTepuii

4. YcTaHOBUTE MpaBUWJIBHYIO IMOC/1€10BATE/IbHOCTb: ITOKA3dTe/IN rH,u;pocbaKTopa C CeBepda Ha Kor

100
110
60
130
90

kWb

5. YcraHoBUTe COOTBETCTBHE: DKOJOIMYeCKue IrpyIirbl MUKPOOPraHU3MOB

1. aBTOXTOHHas 1. HuTpUUKaTOpbI



2. 3UMOreHHas 2. aMMOHU(HUKATOPbI

3. onuroTpodHas 3. aKTUHOMMULIEThI

4. aBToTpodHas 4. BogopoiHble 6akTepuun

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

1. 3MMOreHHBIMU MUKDPOOPraHHW3MaMH1
2. IUTOTPO(HBIMU MHUKPOOPraHU3MaMHU
3. onuroTpoHLIMA MUKPOOPraHU3MaMu
4. aBTOXTOHHBIMU MUKPOOpraHU3MaMu
7. A30oT06aKTepPHH — 3TO TperapaT JeHUCTBYIOIUM HauaioM, KOTOPOT'O SIBJISTFOTCS:
1. HUTpaTHBIM a30T
2. >KuBas KyJbTypa K/IeTOK a30TobakTepa
3. aMMOHMUHBIA a30T
4. a30TcojeprKalue siIoBUThIE BellleCTBa
8. bakTepus — felicTByIolIjee Hauasio B OakTeprabHOM Tiperniapate « HUTparu»
1. a3oTtobakTep
2. K/1yOeHbKOBBbIE DAKTEpUU
3. KIOCTpUAAYM
4. GaLU/UTIOC MeraTepuyM
9. ¥YcTaHoBuTe COOTBETCTBUE

IIpemnapatel Ux pelictBue

1. A3oTobakTepuH 1. IToBeIlIaeT prxoy, a30Ta B IOYBY
2. AHTUOMOTHKA 2. YcunuBaeT CMMOMOTHYECKYIO a30T(PUKCALAIO
3. Hutparun 3. YHUAUTOXKaeT NaToreHHble MUKPOOPraHU3Mbl

10. KosrvuecTBO pacTBOPUMBIX AOCTYMHBIX pacTeHUsiM (ocdaToB B MOYBE TOBBIIAETCS 3a
cueT AesiTe/IbHOCTU MUKPOOPTaHW3MOB:
1. Bacterium album
2. Lactobacillus bulgaricum
3. Bacillus megatherium
4. Sacharomices cerevisiaea
11. HapyiieHue ceBooOOPOTOB BBI3BIBAIOT M3MEHEHHS TTOUBbI, KOTOPbIe Ha3bIBAFOTCS:
1. 3arpsi3HeHHeM MOYBbI
2. yTOMJ/IeHWEeM TOYBbI
3. o0emHeHUEM TTOUBbI
4. 060me3HBIO TTOYBBI
12. HutparuH — npenapar, rnpeJjHa3HaueHHbIW /1S
1. TmpoTpaB/iMBaHUS CeMsH
2. yCWIeHHUs acCOLIMaTUBHOM a30T(dUKCALUU
3. ycuneHus cuMOMOTHYeCKOU a30TduKca y 6000BbIX pacTeHui
4. yBenu4eHUs HUTPAaTHbIX NOHOB B KJIeTKe.
13. ®ocdobakreprH — 3TO Tpernapar AeHMCTBYIOIIMM HauaioM, KOTOPOTO SIB/ISIFOTCSI:
1. conu dhocdhopHOI KUCTOTEI



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

TecTupoBaHue

BuolornuecKuii UKJI CepPbl HMeeT HallpaB/IeHUs:
OKHUC/TUTETbHOE
BOCCTaHOBHUTE/IbHOE
+00a oTBeTa BepHbI
HeT BEPHOT'O OTBETa;

B KaKkoM COCTOSIHUM HaXOJUTCA cepa B IPUPOJe. ..
+S04
SO
SO,
SH

B kaxkoii (hopme HaX0AUTCA cepa B KUBBIX OpraHu3mMax...
+BoccTaHoBIeHHOM
OKucneHHOU
BoccTaHoB/1eHHOM 1 OKMC/IEHHOU
3aKUCHOM

K HMTUaATBHIM )Ke/1e300aKTepUsiM OTHOCUTCSA POJI...
+Leptothrix
Pseudomonas
Bacillus
Clostridium

IlepeunciuTe 371eMeHTbI, OTHOCAIMECS K IPyIine 30/IbHbIX:
+®ocdop
+Kanmui
+Cepa
Asor
Kpemuuii
AnroMUHUN

CooTHouIeHHe IMK/IA yriepojaa u ocopa cocTaB/isieT

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

B cocTaB Kakux opraHM4YecKHX coefAiHeHUM BXoauT ¢ocop
AMVHOKUCJ/IOTBI
+HyKnenHoBbIe KUCIOTHI
Caxapa



JKupsl

Kakue rpynmnbl 0praHu3sMoB MOI'YT OCYIIIeCTB/IATH Bhbiiie/1aunBanue gocdopa
+I'pubBI, aKTUHOMMUIIETHI, OAITU/IIBI, MUKCOOAKTEPUH
I[TpocrTeiiiiue, rprObl, aAKTUHOMUIIETHI, OAIUII/TBI
JKuBOTHBIE, TIpOCTeMIIIHe, TPUObI, AKTUHOMHI|EThI
['pubbI, TpocTeiiie, aKTHHOMMIIETBI, OaKTepUH

BricBoOoxaeHne hocopa U3 opraHNUecKUX COeJUHEeHHUI U/IeT 10 TAKOMY Ke IMPUHIMITY,
Kak nporiecc...

Hutpudukanyu

+AMMOHU(YKALUH

Henutpudukalyuu

A3zoTdukcanuu

OcHOBHOI1 BH/JI, yUacTBYHOIMIi B Kpyrosopore ¢ocdopa...
+Bacillus megaterium
Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

Ha3oBuTe THN NUTaHUA MYPNYPHBIX WIH 3e/IEHBIX CEPOOKUC/ISAIIIUX 0aKTepuit
+®oToTpodbl
XeMOTpodbI
XeMoopraHoTpogsl
OpraHoTpodsl
Cepookuc/sioiue 0aKkTepud, BbI/ie/IEHHbIE U3 MOPCKOr0 Wia
+ Thiobacillus
Bacillus
Pseudomonas
+Penicillium

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

Cpeaa 00MTaHUA HUTUYATBIX CEPOOKHC/ISIOIUX DaKTEePHH. ..
ITouBa
+Bopoem
JKuBOTHBIE
Pactenus

Hau60/1ee u3yyeHHbIN PO/ CEPOBOCCTAHAB/IMBAKIIUX MUKPOOPTaHU3MOB. ..
+Desulfovibrio
Thiobacillus
Bacillus



Pseudomonas

ITepeunciuTe rpynmsbl xene3o0aKTepui. ..
@®OTO/MUTOAaBTOTPOREI
+XeMoopraHoreTepoTpoQsI
+XeMO/IMTOaBTOTPO(DbI
XeMO/IUTOreTepoTpodbI

K xemoopraHoTpodHoi#i rpyrine >ke/1e300KUC/IAIINX 0aKTepuii, 0THOCATCH. ..
+HutuaTble
+OpHOK/IeTOUHbIe (POPMBI
+MUuKor/1a3Mbl
AXTHHOMMULIETBI
['pubsi
ApxebakTepun

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

B kakoii popme HaxoautTca ¢ocdop B KUBBIX CHCTeMaX...
+ POy
HPO4
H>PO4
P>0s

B xaxkoii popme ocdop nornonjaercs U3 BHeIHEH Cpe/ibl...
POq4
+HPO4
+H>POq4
P20s

Kakwue sTanb1 Kpyrosopora (ocgopa ocymiecTBasal0TCA MUKPOOPraHUu3MaMH. ..
+Bplllje1auMBaHye U3 TOPHBIX MOPO/,
BkitoueHre B GMoMacCy pacTeHUM U MUKPOOPTaHU3MOB
Murpaijusi B Tesia }KUBOTHBIX
+PasnokeHrie OpraHMUYeCcKrUX OCTaTKOB PaCTeHUM U KUBOTHBIX /10 (OChOPHBIX
HMIOHOB
[TorpebieHre pacTeHUSIMH U/ YaCTUYHBIN TIePeX07] B HEPACTBOPUMBIN KOMITIIEKC
MaTepHUHCKOU MOPO/ibl

B cocTraB KaKux opraHMuecKHXx coeAUHeHUH BXOJUT cepa...
+AMHHOKUC/IOThI
HyknenHOBbIE€ KMCTOTBI
Caxapa
JKupbl



Kak Ha3bIBaeTci KOCBEHHBIM MeTO/, OINpeje/ieHus1 YHUCJIeHHOCTH I0YBEeHHbIX
MHUKPOOPraHU3MOB?
+I1oceB MOUBEHHOW CYCITeH3MU Ha pPa3/IMyHble TBep/ble UTaTe/IbHbIe Cpebl
[IpsAMOro MUKPOCKOIIMPOBAHUS IT0YBLI
KanunnspHsii
Metop 1. JI>keHKUHCOHA

Kak Ha3bIBaeTcs1i MeTo/, onpeje/IeHUs1 YMC/IeHHOCTH N0YBEHHbIX MUKPOOPraHU3MOB I10
Bunorpaackomy?
[ToceB rOYBeHHOM CYCITEH3UM Ha pa3/IMuHble TBep/ble MUTaTelbHbIe CPe/bl
+I1psAMOro MUKpPOCKOIIMPOBaHYsI II0YBbI
KanunnspHsiit
Metop 1. JI>keHKUHCOHA

IToka3aTe/ib UMC/IEHHOCTH a30T(GUKCATOPOB [/Ifl /IePHOBO-TI0A30/IMCTHIX MOYB:
2,5-3,0 MJIH. KJ1./T
+300-500 TBIC. K/1./T
50-100 TrIC. KN./T
0-50 ThIC. KN./T

IToka3aTe/ib UMC/IEHHOCTH aMMOHU()MKATOPOB /I/If1 IePHOBO-TI0/30/IMCThIX MOYB:
+2,5-3,0 MJIH. K/1./T
300-500 TBIC. K/1./T
50-100 TrIC. KN1./T
0-50 ThBIC. KN1./T

IToka3aTe/sib YMC/I€HHOCTH MUKPOMHUIIETOB /I/Isl A€PHOBO-T0/]30/IMCTHIX M0YB:
2,5-3,0 MJIH. KJ1./T
300-500 ThIC. K/1./T
+50-100 ThIC. K/1./T
0-50 TBIC. KN1./T

OpraHuueckoe BelieCTBO MOUBbI, COCTOsIIIee U3 TYMHUHOBBIX U (Py/IbBOKHC/IOT
HaBO3
+Tymyc

Topdh
coJioMa

MukKpoopraHu3Mbl, OOUTaKOIIHe B Cpefie C HH3KHUM CO/iep)XaHHEM MNHUTaTeTbHbIX
BellecTB?

3UMOT eHHbIe

aBTOXTOHHBIE

aBTOTPO(HBIE

+0MMroTpodHbIe

3uMOreHHble MUKPOOPraHU3MBI - 3TO...
+MUKpOOpraHu3Msbl, HeIOCPeCTBEHHO KOHTAKTUPYIOLLe CO CBEKUM
OpraHUYeCKUM BeleCTBOM



MUuKpoopraHu3Msl, UCTOJIb3YIOLMe T'YMYCHbIe BellleCTBa

MuKpoopraH13mel, He HY)KJaroL1ecsi B OpraHuuecKoM BelljecTBe
MWUKpOoopraH13Mbl, 00UTarolie B 30He C HU3KOW KOHIeHTpaliel TUTaTeTbHbIX
Bell[eCTB

Kakue cymectByOT hopMbI rymyca?
+CTabWIbHBIN
OTKpBITBIN
+J1abUTbHBIM
CBs13aHHBIN

KakuMm rjiaBHbIM Ka4eCcTBOM 00/1a/iaeT rmouBa?
[pixanue
ITutanue
+CaMOBOCTIPOU3BO/ICTBO
PasmHoxeHue

KosinuecTBo 6aKTepuii B mouBe 0OT 001eii YMC/IEHHOCTH 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%;

KosmmuecTBo rpudoB 0T 00111€#i YHC/IEHHOCTH COCTaBJISIeT:
20-30%
40-50%
+2-3%
70-80%;

C ceBepa Ha 0T YHCJIEHHOCTb CNIOPOBBIX ()OPM U aKTUHOMUIIETOB. ..
YMeHbIl1aeTcs
YBenuuuBaeTcs
OcTaeTcst HeM3MeHHbIM

C ceBepa Ha K0T YHC/IEHHOCTb TPHOOB U 0€CIIOPOBBIX Ma/I0UEK...
+YMeHblIaeTcs
YBenuuuBaeTcs
OcraeTcst HeU3MeHHBIM

KoMMeHcamM3M CTPOUTHCA M0 MPUHIIMILY. ..
+OpHa rpymnra obecrieurBaeT CylleCTBOBaHUe C/ie/lyroliei
OpHO Tpymmna CyIIecTByeT 3a CUeT Apyrou



Kaxxas rpyrra cymecTByeT cama 1o cebe
OjiHa rpyrina MellaeT CyIeCTBOBaHUIO IPYTroi

I'naBHBIN Cy0CcTpaT, M3 KOTOPOro 00pa3yeTrcs rymyc...
Lennrosiosa
+JIUrHuH
Mypeun
Caxapo3a

Ha ck0/1bK0 3K0/10rH4ecKux rpyni no npuHMIy KOMMEHCa/IM3Ma No/jpa3Ae/aTCca Bce
MHMKPOOPraHHM3MEbI B IouBe?

2

3

+4

5

Ha cko0/1bK0 3K0/10ru4ecKux rpymni no NpyuHIMIY KOMMeHCa/Iu3Ma Io/jpa3fe/saoTca Bce
MHMKPOOPraHHM3MEbI B IouBe?

2

3

+4

5

Kak Ha3bIBaeTcsl nmokKasare/b, XapaKTepu3yHIui KOMIIJIEKCHOe BO3/ieliCTBHe K/MMara
Ha (popMupoOBaHMe rymyca...

+I'nppodakrop

KucnotHoCcTh

BbydepHocTtb

I'omeocras

MukpoopraHusmbl, CII0COOHBIE CHMHTe3UPOBaTh opraHuveckoe BeIecTBO
CaMOCTOATE/ILHO:

ABTOXTOHHBIE

OnuroTpodHbIe

+aBTOTPO(HEIE

3UMOTeHHbIE,;

ABTOp Hanbo,/1ee pacpoOCTPAaHEeHHO! TeopHel 00pa3oBaHUA rymyca:
NBanosa O.E.
ITomnosa C.T.
Muyctus E.H.
+KoHoHoBa M.H.

3HaueHue rupodaKTopa J/isl Hailei 30HbI:
80
90
100
+110



ITepeunc/iuTe NoKa3areay, 0 KOTOPbIM OLleHMBAeTCH IJI0/J0PO/jHe MOYBbI...
+3anac rymyca
+MexaHHUueCKui CoCTaB
+BJ/laroemMKoCTb
+Peakuus cpeipl
TenonpoBOgHOCTH
TOKCUYHOCTB
BoponponuiiaeMocTs

IlpukopHeBass 30Ha, B KOTOPOM COCpe/l0TAaYMBaeTcs 00J/IbIIOe  KOJIHYECTBO
MHKPOOPraHU3MOB - 3TO...

+Puszocdepa

Pusoriana

ATtmocdepa

JIutocdepa

Mukpodiopa, mocensouiascsa HeroCcpeACTBeHHO Ha MOBEPXHOCTU TKAHU KOPHS. ..
Puzocdepa
+Pu3soriaHa
ATtmocdepa
Jlutocdepa

C/10)XHBIH KOMILIEKC, 00pa3yeMblid KOPHAMH PacTeHUH ¥ rpudoM, Ha3bIBAeTCA. . ..
+Mukopu3sa
Cumbmo3
Onuros
Accoranuys

Tun MUKOpPU3bI, KOI/lJa MHUIe/ Ui rpuda pacrpoCcTPaHsieTCsl He TO/IbKO MeX/y K/IeTKaMHu
KOPOBO# NMapeHXUMBbI, HO U BHe/IpsieTCsl B HUX?

+2HA0TPOHBIN

ABTOTpPO(HBII

OKTOTPO(HBIN

[TepuTpodHbIit

Ha3oBuTe 0CHOBHOM KOHCEPBUPYHOIIMH (paKTOp NMPH CU/I0COBAHUH. ..
+KoHIL|eHTpaLysi MOJIOYHOU KHCIOThI
KoHLeHTpalysl yKCYCHOM KUCIOThI
OrpaHuueHHe BJIa)KHOCTU B KOHCEPBUPYEMOM KOpMe
Hanuuue criopoobpasyroimx bakrepuii

Ha3oBHTe 0CHOBHBIE KOHCEPBUPYIOIHE (DAKTOPHI PH CEeHAKUPOBAHUH. ..
+KoHIL|eHTpaLYsi MOJIOYHOU KHUC/IOTHI
KoH1ieHTparus yKCyCHON KMCTOTHI
+OrpaHuyeHure BIXXHOCTH B KOHCEPBUPYEMOM KOpMe
Hanuune criopoobpa3sytomux 6akrepuii

Kakue nporneccbl XapakTepHbI AJisl IepBod ()a3bl CUJIOCOBAHUSL. ..



+MaccoBoe pa3BUTHE MUKPOOPTraHM3MOB, KOTOpPbIe MPUCYTCTBOBAIM Ha HaJj3€MHbIX
YyacTsX pacTeHUM U COCTaB/ISIIM SMUGUTHYIO MUKPOQIOpY

AKTUBH3aLMsA MOJIOUHOKUCJIOTO OpO’KeHUSsl, HaKOIUIeHHWe MOJIOUHOM KHC/IOTHI,
cHwkeHuve pH 1o 4,2.

CHIKeHMe YHMCIeHHOCTH BCeX BUIOB OakTepuii, B TOM UKC/ie U MOJIOUYHOKHCIIBIX
HaxkorieHre MaC/IsTHO-KUC/IBIX U IPYTUX THAJIOCTHBIX BUIOB OaKTepHii

Kakue nponjeccbl xapakTepHbI /sl BTOPoH ¢a3bl CU/I0COBAHMUA. ..
MaccoBoe pa3BUTHe MHUKPOOPraHM3MOB, KOTOpble MPUCYTCTBOBaIM Ha HaJ3eMHbBIX
YyacTsIX pacTeHUM U COCTaB/SIIM SMUGUTHYIO MUKPOQIOpY
+AKTUBU3ALIMST MOJIOUHOKUCJIOTO OpoXKeHUsi, HAKOIUIEHHe MOJIOUHOW KUCTIOTBHI,
cHwkeHuve pH 1o 4,2.
CHIKeHYe YMCIeHHOCTU BCeX BUJJOB OaKTepuid, B TOM UKC/Ie ¥ MOJIOUHOKHUCITBIX
HakorieHre Mac/isTHO-KHCIBIX U APYTUX THUJIOCTHBIX BUJOB OaKTepuii

Kakue nporjeccbl XapakTepHbI A/ TpeTbel (a3bl CU/I0COBaHMS. ..
MaccoBoe pa3BuTHe MHUKPOOPTraHU3MOB, KOTOpbIe MPUCYTCTBOBA/IM Ha HaJ3eMHbBIX
YyacTsIX paCTeHUM U COCTABJISUIA STTUPUTHYIO MUKPO(IOPY
AKTUBM3allMs MOJIOUHOKUC/IOTO Opo’keHHsl, HaKOIJIleHWe MOJIOUHOW KHUC/IOTHI,
cHKeHue pH 70 4,2.
+CHKeHe YMC/IeHHOCTH BCEX BU/IOB OAKTEPHUH, B TOM UKMCJ/IE U MOJIOUHOKHUC/IBIX
HaxkoryieHre MaCIsIHO-KUC/IbIX U IPYTUX THAIOCTHBIX BUIOB OaKTepHiA

Cyerka noABsi/IeHHbIA KOPM, 3a/10)KeHHbII Ha KOHCEPBHPOBAaHMe. ..
Cuiioc
+CeHax
Ceno
Dypax
JoMuHupy0asi MUKpPogd iopa B KOHCEPBHPYeMOM KOpPMe...
MacisiHo-KUC/Tble OaKTepruHr
+MOo0J/I0UHO-KHC/IbIe OaKTePHUH
YKcycHOKUC/IbIe OaKTepun
[TpornoHOBO-KHUC/IbIe OaKTepUN

Cuoc - 370...
+3e/eHbl KOPM, KOHCEPBUPOBAHHbIN, XPaHSILIUICS BO BaXXKHOM COCTOSTHUH B sIMaXx,
TpaHILIesx
HenaBHO CKOllIEHHBIM KOPM
[TomHOCTBIO BLICYIIIEHHBIN KOPM
[To/BsiIeHHBIN U YOpaHHBIN B TPaHIIIeM KOPM

Tun B3aMMOOTHOILIEHUH, KOT/Ja 0JJUH BH/i MUKPOOPraHu3Ma 3a/iep>KuBaeT Wiu
nojaBJisieT pa3BUTHe /IPYyroro...

+AHTaroH13m

boprba

Cumbuo3s

[Tapa3sutusm



Kak Ha3bIBaeTcs TUN B3aUMOOTHOILEHUN NMPU KOTOPOM BH/IbI COPEBHYIOTCS 3a MUTaHUE
Ha OAHUX M TeX )Ke cyDdcTparax...

XHUIIHAYECTBO

KomeHcanusm

+KoHKypeH11s

Cumbuo3

Kak Ha3bIBaeTcs TMI OTHOLLIEHU BpeMeHHOM B3aUMONOMOILM. ..
+Accouuauus
XHUIIHAYECTBO
KomeHcanusm
KonkypeHuus
Cumb6mo3

Mukpoopranu3mMsbl, pa3BUBaIyecs: Ha IOBEPXHOCTH PacTeHNU?
+2nubuTbI
CarnpoduTbl
XeMOTpOoQd-I
OpraHoTpodml

CKo0J/IBKO AHel J/INTCSA NMPOoLecc co3peBaHusA cuioca?
10
15
+21
32

OcHOBHbIEe XapaKTepyCTHKH CHJI0Ca
OJTMBKOBO—3€JIeHbIH 11BeT, Ce/IEM0YHbIN 3arax, HaJlmure CIIOPOBbIX TPHOOB
+0JIMBKOBO—3€/IEHBIN 1IBET, TIPUATHIM 3arax MOUYEHBIX 010K, OTCYTCTBHE CIIOPOBBIX
6aktepuii 1 TpubOB
JKeNTBIN 1{BET, KUC/IOTHBIM 3arax, HaJuuue CliopOBbIX TpUboB
KODWUHEBBLIN I[BeT, CrerupHUUecKUil 3arax, OTCYTCTBHE CIIOPOBBIX OakTepuii, HO
Ha/InyKe CIIOPOBLIX IPUOOB

Mukpoopranu3msl pu30I/iaHbl — 3TO0...
+MUKpOOpraHu3Mbl, TTOCEJISIONIMeCs Ha TTOBEPXHOCTU KOPHS
MuKpoopraHu3mel, 06uTarolire B CI0e TIOUBbI, MPU/IeraroiieM K KOPHIO
MuKpoopraH13mel, obuTarolie Ha Ha/[3eMHOU YacTU pacTeHust (CTeO/sX, TUCThSIX,
1IBETKaXx)
MuKpoopraH13mbl, 0OUTarol1e B TTIOUBbI

Mukopwu3sa- 310 CHMOHO3. ..
+Pacrenus u rpuba
I'puba u Bogopocau
PacTenus u 6akrepuii
Bopopociu u 6akTepuii



Kakyio Ky/JIbTypy MUKPOOPTraHHU3MOB COAEP)KHUT 3eMJIey/00pUTe/IbHbIN MpenaparT
azorobakTep?

Nostos linckia

+Azotobacter chroococcum

Azospirillum lipoferum

Clostridium pasterianum

K 3emJiey100puTe/IbHBIM MpenapaTaM OTHOCHTCS :
BupuH
bosepun
I'pusun
+Arpogun

K ieue0HBIM mpenapaTaM OTHOCUTCS :
BupuH
+bakTrCyoTHN
['pusun
Arpodun

K npenaparam /151 3aI{Thl paCTeHUH OTHOCUTCHA :
+Bupun
baktucy6Tun
['pusun
Arpodun

K aHTHOHOTHKaM OTHOCHTCA :
BupuH
Baktucy6Tun
+I'pusun
Arpodun

K KopMoBBIM npennapaTtaM OTHOCUTCH :
+ AMUHOKUCJIOTBI
bakTrcyoTn
I'pusvH
Arpodun

HuTparvH OTHOCUTCAK ....
KopmoBsIM riperapatam
JleueGHBIM IperapaTam
+3eM/ey00pUTETbHBIM MperapaTam
AHTHOMOTHKaM

Amnasnor npenpara «HuTparua»
+PusoTopdun
TpuxotereH
I'pusuH
BupuH



K kakomMy wu3 HIDKeNPUBEJEHHBIX THIOB TpenaparoB OTHOCATCS AayKCHHbI H
IUTOKUHUHBI?

3emsiey100pUTETBHOMY

+CTUMYSTOPBI POCTa pacTeHU

Jleue6HOMY

KopmoBomy

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

Kakmue 0aKkTepuu Cj1y)Kat JeiiCTBYIOIIUM Havya/ioM B npenapare ¢ocdopobdbakrepun?
Clostridium butyricum
Leuconostos cremoris
+Bacillus megaterium
Desulfovibrio vulgaris

Ilepeunc/iuTe THNHI B3aHMOOTHOIIEHH MUKPOOPIraHU3MOB M PacTeHHH. ..
+AHTaroHUCTUYECKHE
+AccolaTuBHbIE
+CumMObuoTHUECKHEe
Hpyxeckue
BpaxxiebHbIe
Annenonatuueckue

Ilepeunc/iuTe AHTAarOHUCTUYECKHWE THNHI B3aMMOOTHOLIEHHI MHUKPOOPraHU3MOB U
pacTeHuH. ..

+I1apasutusm

+KOHKypeHTHbIe B3aUMOOTHOIIIEHUS

[TpuKOpHeBbIe acCOLMAIN

OrmuUTHBIE acCOL[UALIN

CumM6m03 ¢ bakTepusiMu

Cumbuo3 ¢ rpubamu

IlepeuniciuTe CUMOMOTHYECKHWE THIHI B3aMMOOTHOIIEHHII MHKPOOPTaHH3MOB |
pacTeHMH. ..

[Tapa3sutusm

KoHKypeHTHbIe B3aMOOTHOIIIEHUSI

[TpuKOpHEeBbBIE acCOIUALINN

Onu@UTHBIE acCOLUALIUN

+CumMbmo3 ¢ 6akTepusiMu

+Cum6bu1o03 ¢ rpubamu

UKC/IeHHOCTh OCHOBHBIX (PHU3HMO0/IOTHYECKHX TpPynn MHKPOOPraHM3MOB B CO3peBIleM
cusioce...
+60% MoouHOKUC/IBIX, 40% YKCYCHOKUC/IBIX, 0% Mac/IgHOKUC/IBIX



40% MO0104HOKHUCIIBIX, 40% YKCYCHOKHUCIIBIX, 20% MaC/ISHOKHCIIBIX
80% mosiouHOKUCBIX, 10% yKCYyCHOKHUCIIBIX, 10% MaCIsIHOKHUC/IBIX
60% mosiouHOKUCBIX, 20% YKCYCHOKUCIIBIX, 20% MaC/IsIHOKUCIBIX

ITepeunc/iuTe CI0COOBI MPUTOTOB/IEHUS CHIOCA. ..
+Xo0n0AHbIN
+I"opsrunii
[IpeccoBaHHbIN
Cy06/1MMHpOBaHHBIN
CwmelaHHbIN

ITepeunciuTe cioco0bI XpaHeHUs1 HaBo3a. ..
+Xo0n0AHbIN
+I"opsrunii
[IpeccoBaHHbIN
Cy06/1MMHpOBaHHBIN
CwmeliaHHbBIN

ITo c1oCOOHOCTH K CHJIOCOBAHMIO KY/IBTYPhI ObIBAKOT. ..
+XopoL110 cunocyeMble
[1noxo cunocyemsble
+CpefiHe cuiocyemble
+TpynHocunocyemeble
Y 10BNIeTBOPUTENIBHO CUIOCY€eMble

Ilepeunc/iuTe acCOLMATUBHbIE THIMbLI B3aMMOOTHOLIEHUI MHKPOOPraHM3MOB U
PacTeHuM. ..

[Tapa3sutusm

KoHKypeHTHbIe B3aMOOTHOIIIEHUSI

+IIprKopHeBBIe accolalu

+2nuuUTHBIE acCOI[UALIUU

Cumb103 ¢ 6akTepusiMu

Cumbuo3 ¢ rpubamu

Kakum Tpe0OBaHHUSM /|0/DKEH COOTBETCTBOBAaTbh MHUKPOOHOJIOrHYECKHI Tpenapar s
0000BBIX KYJBTYP...

+CreruuuHOCTb

BupyneHTHOCTB

+KOHKYpeHTOCroCOOHOCTh

+HopmaTHBHast aKTUBHOCTb

OdPeKTUBHOCTH

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



Kakou Cy6CTpaT MOXKE€T BbIINIO/JIHATH POJ/Ib HAIIOJIHUTE/IAd IPU IIPUTr0TOBJIEHHHU

MHKPOOHO0/I0rHUeCcKOro npemnapara...

+Topd
I'muna

Ilecok
[Tepaut

Tabnurja 3.2 — Kpurtepuu orjeHKA cpOPMUPOBAHHOCTH KOMITeTEHLIAN

KO,Z[ 1 HAMMEeHOBaHHEe

Kputepuu onjeHuBaHus c()OPMHUPOBAHHOCTH KOMITeTEHL[UM

HMHUKAaTopa (uacT KOMIETeHLMH)
[NOCTW)KEeHUS Ha 6a30BOM ypOBHe Ha IOBBIIIEHHOM YPOBHE
KOMIIeTeHLIUH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTeHL1H) OLleHKe OLleHKe OLIeHKEe «OTJIMUHO»
«Y[IOBJIETBOPUTEJILHO «XOpOoLLo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHUMaJIbHOI'O
MaKCUMabHOT O MaKCHUMaJIbHOTO bama
bana bama
OIIK1. CryneHT CryzeHT CrypneHt
na-1i. JIeMOHCTpUpPYeT JIeMOHCTpUpPYeT JIeMOHCTpUDPYeT
HeMoHcTpUpyeT 3HaHWST OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWE OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTU4yeCKMX | MaTeMaTU4eCKuXx,
MaTeMaTUueCcKuXx, €CTeCTBeHHbIX HayK, | U eCTeCTBEHHBbIX | eCTeCTBeHHOHayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIbITbIBAET HayK, HO BIX U
17} 3aTpy/JHeHus B JIOTyCKaeT obmmernpodeccruoHan
obmiernpodeccuoHa- | MPUMEHEHUH IaHHBIX | HETOUHOCTH B bHBIX IUCLIUIIVH,
JIbHBIX TACLIUTIVH, 3aKOHOB /IS MpUMeHeHUn HEOOXOAUMBIX IS

HeoOXOMMBIX 17Is] peleHust JJ@HHBIX 3aKOHOB | pellIeHUs TUITOBbIX
pelleHrs] TUITOBBIX CTaH/apPTHBIX 3374 B | [i/Is peLleHus] 3azau B 0bmacTu
3ajau B o6nacTu arpoHOMUH CTaHZapTHBIX arpOHOMUH.
arpoOHOMUMU. 3a/iau B
arpOHOMHUU
OIIK-1. Crygent ucrnonb3yetr | CTyzgeHT CryneHt
N-2. Ucnions3yet 3HAaHUA OCHOBHBIX HCIIO/B3yeT UCIOJIb3yeT 3HaHUe
3HaHWS OCHOBHBIX 3aKOHOB 3HaHWS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MareMaTU4yeCKux 1 3aKOHOB MareMaTU4eCcKux,
MareMaTU4yeCKux 1 eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKUX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HaYK | HO UCIIBITbIBAeT Y eCTeCTBEHHBIX | BIX U
JJ1s1 peleHust 3aTpy/HEeHUs B Hayk, HO ob1enipodeccroHan
CTaHZAPTHBIX 3a/jay B | IPUMEHEHUU [JaHHbIX | JOIyCKaeT BbHBIX JUCLIUIUIVH,
arpoOHOMUM. 3aKOHOB /1JIs1 HEeTOYHOCTU B HeoOXOMMBIX JI/Is]
peleHus NIpUMeHeHU! pelleHys] TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJau B 00/1aCTH
arpoOHOMUU [/1S1 pelLeHust arpOHOMUH.
CTaH/IapTHBIX
3a/ja4 B
arpoOHOMUU
OIIK-1. Crygent npumensier | CTyeHT CTymeHT NpuMeHsieT




N-3. [Ipumensiet
VMH(OpMalOHHO-
KOMMYHHMKaLOHHbIe
TeXHOJIOTUU B
pellleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMUH.

VMH($OpPMaLMOHHO-
KOMMYHUKALIMOHHbIe
TeXHOJIOTUH, HO
HCITBITHIBAET
3aTpy/iHeHUs B
TPpUMEeHEeHUU IaHHbIX
TEeXHOJIOTUM B
pellleHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpOHOMMUU.

TpUMeHsieT
HMH(OpMaLMOHHO-
KOMMYHUKALIMOHH
ble TeXHOJIOTHH,
HO JIOTTyCKaeT
HEeTOYHOCTHU B
NpUMeHeHUU
JTAaHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBLIX 3a7jau B
obactu
arpOHOMMUH.

VMH(pOPMAaLMOHHO-
KOMMYHUKALIMOHHBI
e TeXHOJIOTUU B
peIIeHHUH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMMUHU.

2 OHEHVBAHUE ITMCBMEHHBIX PABOT CTYJEHTOB,
PETJIAMEHTUPYEMBIX YYEBHBIM ITJTAHOM
[TucbMeHHbIe pabOTHI IO AUCLIUTIIMHE YueOHBIM IJITAHOM He TIPe/lyCMOTPEeHbI

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

OIIK-1. CnocofeH pemiaTh THIOBBIE 33/jaud MPO¢ecCHOHA/TBHOH [|eATeTbHOCTH Ha
OCHOBe 3HAHMII OCHOBHBIX 3aKOHOB MaTeMaTH4YeCKHX M eCTeCTBeHHBbIX HayK C NpHMeHeHHeM

HH(OPMALMOHHO-KOMMYHHKAI[HOHHBIX TEXHO/IOTUH
3adaHus 3akpbimozo muna:

Bblibepume o0uH npasuabHbIli 6apUAHM

UK C/1eHHOCTh 0CHOBHBIX (p1310/10ruuecKux rpynn MUKpPOOPraHUu3MoB B CO3peBILIeM CHJIOCE...

+60% MO0/1I04HOKHUCIIBIX, 40% YKCYCHOKUCIBIX, 0% MacC/IIHOKHUCIIBIX
40% Mo0UHOKUCIBIX, 40% YKCYyCHOKHMCIBIX, 20% MaCIsTHOKHACIIBIX
80% MonouHOKuUC/bIX, 10% yKCyCHOKHCIIBIX, 10% MaCIsTHOKUCIBIX
60% MO10UHOKUCIIBIX, 20% YKCYCHOKUIBIX, 20% MaCasTHOKHAC/IBIX

ITepeuncinTe COCOObI XpaHeHUsI HABO3A. ..

+X0n0JHbI1
+I"opsiunit

[TpeccoBaHHBIM
Cyb6mMypoBaHHbIH
CwMelllaHHbIN

Hepetmcnwre dCCOIfMaTUBHBIE THUIIBI B3aMMOOTHOIIECHH MHUKPOOPrdHU3MOB U paCTEHHﬁ...

[Tapasutusm

KOHKypeHTHbIe B3aUMOOTHOLLIEHHST
+IIpuKopHeBbIe accoLaLu
+3mumduTHBIE accoLaIn
Cumbuo03 ¢ 6akTepusIMU

Cumbuo3 c rpubamu




3adaHus om Kpblimo20 muna:

1. IIpouecc aMmmoHHu(pUKaLUHU.

[Tpu pa3nokeHWH OeNKOB W JAPYTHX a30TCOZAEp’KalUX COeJUHEHHWH B TOYBE TIPH yYaCTHH
MHUKDOOPraHM3MOB a30T OCBOOOXJaeTcsi B BHJe aMMuaka. YKa3aHHBIA TMIpPOIecC Ha3bIBAIOT
aMMoHM(HKaLuen, Wi MUHepa/M3anued a3ora.

ITpu aspobHOM pacriazie 6enKa OCHOBHBIMUA KOHEUHBIMH IMPOAYKTaMH Tporiecca obiBaroT COo,
aMMHaK, CyabdaThl U BoZa. B aHa’pOoOHBIX YCIOBUSX IIPU pacmazie Oe/ka 00pa3yroOTCs aMMHaK,
amuHbl, CO2, opraHnueckre KACI0ThI (KUPHbIe U apoMaTHieckue — OeH3oMHas1, hepyIrHoBas U Ap.),
MepKariTaHbl, a Tak)Ke BellleCTBa C HEMPUSTHBIM 3alaxoM — UH/[0JI, CKaToJ1 U CepOBOJOPO/,.

[Tpu aHa’poOHOM pa3pyiieHnd OeKOB MOTYT 00pa30BHIBATHCS TOKCHUHBIE COEAVHEHWs, B
YACTHOCTH TEpBUYHBbIE aMHWHBI (AuaMuHbI). K uuc/ly mociefHUX OTHOCST KaJaBephH, KOTOPBIH
T0J1y4YaeTcsl U3 JIM31Ha.

HakaruiiBaromecss B aHa’pOOHBIX YCIOBUSIX B TIOUBe TMPOAYKTHI pas/ioykeHUst OesKoB
(bUTOTOKCUYHBI, TI03TOMY OHM HEpPeAKO yrHeTarolle [JelCTBYIOT Ha pacTeHUs] U CHIKAT
YPO>KalHOCTb.

2. XeMOCHHTe3 MUKPOOPraHU3MOB.

Xemocunme3 y OGakTepuii, 3TO MPOLECC CBS3bIBAHUS YIIEKHUCIOTHI B CI0XKHOe OpraHuuecKoe
COeIMHeHWe C TIOMOIIbI0 SHEPruM, [J00bIBaeMOW B  OKHUC/IUTENBHBIX PeakKlUsAX Ppa3HbIX
HeOopraHuueCcKux CoeJJMHeHUHN.

B miporiecce xeMocrHTe3a 00si3aTe/lbHOE yU4acTHe IPUHUMAaeT KUCI0POZ BO3yXa.

B 3aBUCMMOCTH OT TUIa OKUC/ISIEMBIX BeIlleCTB XeMOaBTOTPOMBI [1efSITCs Ha 4 TPYIIIbL:

1. CepHble OaKTEpUM — OKUC/ISIIOT BOCCTAHOBJ/IEHHBIE HE OpraHuueckue coequHeHus cepbl (HoS,

S, THO-TeTpacoeHEHUS]).

2. Hurpudunupyromme 6akTepud — OKUC/SIOT BOCCTAHOBJIEHHbIE HEOPTaHUYeCKUe COelUuHeHMUsI
aszota (NHs).
3. JKemne3obakTepuu — OKUC/SIOT BOCCTAaHOBJIEHHbIe HeOpraHWYeckKue COeJIUHEHUs rKeje3a

(3aKuCh xene3a).

4. BogopojHbie 6aKTepUr — OKUC/SIIOT MOJIEKYJISIPHBIN BOZOPO/I.
[ToHsATHE XeMoOCHMHTe3a OBLIO TIPEJJIOKEHO BIIepBble 3HAMEHUTHIM pycckuMm yuyenbim C.H.
Bunorpagckum B 1888 romy B pesysbTaTe HCC/eloBaHHWsS CepHbIX Oaktepwii B CtpacOypre, B
nabopaTopuii u3BecTHoro 6oranvka /le bapwu.

3. Ucnosb30BaHWEe MOJIOYHOKHC/IOTO OpOXXeHHsI B NHINEBOH MNPOMBIIUIEHHOCTH W

Ce/IbCKO0X0351HCTBEHHOM MPOM3BO/CTBE.

MosnoyHokHC/I0e Opo’keHHe HAlLIo IIMPOKOe TIPHMeHeHHe B pa3HbIX 00/1acTsix, HO 0COOeHHO
TI0JTHO OHO UCIIO/Ib3yeTCsl B MOJIOYHOM XO3SMCTBe.

MosiouHasi TIPOMBILUIEHHOCTh TOTOBUT OOJbIIOE KOTWYECTBO MOJIOUHOKHC/BIX TIPOJYKTOB,
TaKWX, KaK IIPOCTOKBAIlla, CMeTaHa, aljuj0(pUIbHOe MOIOKO, KyMbIC, Kepup, TBOPOT U Jipyrue.

MosouHokrc/ioe Opo>keHWe WMeeT IIHMPOKOe TpUMeHeHHe TIPH KOHCePBHPOBAHWHU
CeIbCKOXO035IMCTBEHHBIX NTPOAYKTOB: OBOLeU M COYHBIX KOPMOB. Ba)kHelilllee 3HaueHNe UMeeT IpreM
CUJIOCOBaHMSI KOPMOB.



4. Tunbpl NMTaHUSI MUKPOOPTraHU3MOB.

B 3aBUCHMMOCTH OT HMCTOYHHMKA I0TPe(siieMoro yrjiepoja MHUKPOOBI IOZpa3fensioT Ha
asmompogb! (ucnosnb3ytoT CO2) u 2emepompodbl (UCTIONMBb3YIOT TOTOBbIE OpraHUUecKre CoeIMHeHNs)

B 3aBUCUMOCTM OT MCTOYHHMKA HEPrUud MUKDPOOPTaHW3MbI JIe/ISIT Ha (pomompogb! (3HEPTUio
TMOJTYJaroT 3a cueT (poToCHHTe3a - HarpuMmep, LuaHobakTeprn) u xemompogbl (3Heprus 100bIBaeTCs
3a CUeT XUMHUeCKUX, OKUC/TUTETbHO-BOCCTAHOBUTE/TBHBIX PeaKLiyii).

Ecimu mpu 3TOM ZIoHOpaMU 37IeKTPOHOB SIBISIFOTCS HEOp2aHu4eckue COeOUHeHUsl, TO 3TO
Aumompodbl, eCjii OpraHuYecKe - 0p2aHOMpPObl.

[ToHATHST «aBTO-» U «TeTePOTPOGUs» XapaKTepPU3yIOT, TaKUM 00pa30oM, THUIT KOHCTPYKTUBHOTO
Metabosmm3ma. Eciu aBToTpodust - IOBOJBHO YETKOE W Y3KOe TIOHSITHE, TO reTepoTpodus - MOHSATHE
BeCbMa IIIMPOKOE U OObeAMHSET OPraHW3MbI, Pe3KO pa3/Muarolifecs CBOMMU TIOTPEOHOCTIMH B
MUTaTe/IbHbIX BellleCTBax.

5. CnupToBOe OpoKeHHue.

ITporecc cnupToBOTO OpOXKEHUST WJET T0 TMyTH TAMKoiu3a o obpa3oBanus [IBK. 3arem, B
pe3ysbTaTe ee OKUCIUTeTbHOTO [eKapOOKCW/IMPOBaHUs TIPM YYaCTHH K/IOUeBOro QepmeHTa
CIIMPTOBOTO OpO’keHWsl THpyBaTAeKapOOKchaa3bl 00pa3yeTcsi, YKCYCHbIN anbierufi. OcobeHHOCTh
peakiuM 3aK/I0YaeTcs B ee TMOMHOM HeobOpatmocTh. OOpa30BaBIIMICS alleTab/AeTyf, CTaHOBUTCS
KOHEYHbIM aKLeTOpOM BOZIOpPOJia ¥ BOCCTaHaB/IMBaeTcs 0 3TaHona ¢ yyactuem HAJI+-3aBucumMon
aJIKOr 0/1bJleruiporeHassl.

B utore mu3 1 MoseKysbl rekco3bl 00pa3yroTcsi 2 MOJIEKY/bI 3TH/IOBOTO CITHUPTA U 2 MOJIEKYJIbI
yriekucaoTel. COpakvBaHre 1 MOJEKY/IbI TTFOKO3bl IPUBOJUT K 00pa3oBaHuio 2 MosieKysn AT®.

6. MoJiouHO-KHC/I0€ OpOKeHHue.

COpaxuBaHue yr/ieBOJ0OB C 06pa3oBaHHEM MOJIOUHOM KHMC/JOThHI Ha3bIBAETCS MOJIOYHOKHUCI/IBIM
Opo>keHreM. MOIOHOKHC/IOe OpoykeHHe SIBJISeTCS SHEepPreTUUecKUM TPOIeccoM, 00ecreurBaroiiM
orpeiesieHHbIe BU/IbI OaKTePU HY>KHOM [I/1sT )KU3HU SHEpryei.

[To xapakTepy KOHEUHBIX ITPOAYKTOB MOJIOUHOKHC/IOE OpOXKeHWe [Je/JUTCs Ha 2 THIa:
TUMIMUHOE WX romMod)epMEHTAaTHBHOe - OpOXKeHWe, W HEeTUIIMYHOe, WM CMeIIaHHOe, WU
rerepodepMeHTaTUBHOE OpOXKeHUe.

TUMUUHBIM MOJIOUHOKUC/IBIM OpO’KeHHeM Ha3bIBaeTCs TaKoe, TPU KOTOPOM KOHEUHBIM
TPO/JyKTOM $IBJISIeTCS TOMBKO MosiouHasi kucnota (CH3-CHOH-COOH).

dusnonoruyeckass Trpymna OakTepuil, OCYILeCTBJSIONIAsi MOJIOUHOKHC/IOe —Opo’keHHe,
Ha3bIBAeTCsl «MOJIOYHOKHUCIIbIe, OakTepun». K 3To# rpyrime oTHOCSTCsA 2 poja: pof Streptococcus u
poz Lactobacterium.

letepodepmeHTaTBHOE OpO)KeHWEe KMeeT B KOHEYHOM WTore Oosiee pa3HOOOpa3Hble
nipoaykTel: mosioyHass kuciaora CH3-CHOH-COOH — 40%; snatapHas kuciora COOH-CH2-CH>-
COOH — 20%; ykcycHas kuciota CH3COOH — 10%; stunoBeii civpt CH3CH,OH — 10%;
yraekucnsiv ra3 CO2 — 20%; Bogopoz Ho.

7. CumOuoTmueckas a3oTuKcanus.
CumbuoTrueckue a30THUKCUPYIOIIie MUKPOOPraHu3Mbl BeiZesieHbl M. Beiiepunkom B 1888 .

13 KOPHEBBIX KJIyOeHbKOB (60po/iaBuaThiX HAapOCTOB) 6H0O0BBIX pacTeHHi. MUKPOOPraHW3Mbl Ha3BaIn
K/Iy0eHbKOBbIMH 0aKkTepusiMH, U OBIJIO YCTAaHOBJIEHO, UYTO OHU BbI3bIBAlOT 0Opa3oBaHUe



K/yOeHbKOB, B KOTOPBIX OCYIIecTB/sieTcs (ukcaiusi a3ota atMocdepbl. bakTepuu B KiaybeHbKax
MUTAIOTCs OPraHUUeCKMMH COeJUHEHHsIMU, CUHTe3UPOBAHHBIMY pacTeHHeM, a pacTeHue IoJydyaeT U3
K/TyOeHBKOB CBsI3aHHbIe COe/IMHEeHHs a30Ta. Tak, Mexy OakTepusiMi U paCTeHUsSIMU YCTaHaB/IUBAKOTCS
CMMOMOTUYECKHe B3aUMOOTHOIIeHUs. KiyOeHbKOBBbIe OaKTepuH, 3apakaroljyde KOPHHM Pa3TAYHBbIX
BUZIOB O0OOBBIX pacTeHWi, HECKOJIBKO OT/IMYAOTCS JPYT OT JApyra, OZHAaKO MX PAacCMaTpUBAIOT Kak
IpyMNIibl POACTBEHHBIX OPraHU3MOB.

4 TIOPAJIOK ITPOBEJJEHNM S IIOBTOPHOM ITPOME)XYTOUYHOUN ATTECTAIITN
dopMa MpOMeKyTOUHOM aTTeCTalyy M0 AUCLUATLIMHE SK3aMeH.

[loBTOpHasi MpOMeEXyTOUHasi aTTecTalus I0  JUCLUIUIMHE T[POBOJUTCA  C
WCTIO/Ib30BAaHUEM 3a/JaHUM 17151 OLleHKH C(hOpPMHUPOBAHHOCTH KOMIIeTeHI[1i Ha 6a30BOM ypOBHe
10 BCEM MOJYJSIM, BXOJSIIMM B CTPYKTYPY AWCLMIUIMHBI 32 CEMeCTp, M0 UTOraM KOTOPOTO
CTYJEeHT UMeeT aKa/leMUUeCKYI0 3a/l0/DKeHHOCTb.

O1jeHoOUHbIe MaTepuaJbl U CPeACTBA /i NPOBeAeHHsI MOBTOPHOW MNPOMEXYyTOUHOU
aTTecTanuu

Borpocsl K 3K3ameHy
TeopemuuecKue 80npochbl

1. AnaspoOHoOe pAbIXaHHe MUKPOOPTaHW3MOB. XHMMH3M TIporiecca. buosioruueckast posib
JbIXaHUSI.

2. AccouuartvBHasi a30T(QUKCaLUs.

3. Kak cnoxwurcs GanaHc a3oTa B TIOYBe, €C/IM B KaueCTBe OPraHUUeCKOro yAo00peHUs
WCIO0J/Ib30BaTh  TOP(OHABO3HBIM  KOMIOCT C  cooTHomeHnnem C/N  50/17?
[Ipoananu3vpyuTe CUTYaLUIO TP BeCEHHEM U OCEHHEM BHEeCEHUM KOMITOCTa.

4. CumbuoTnueckasi a3oTdhuKcalus. XapaKTepUCTHKa MUKpOOpraHusMoB p. Rhizobium.
YcnoBus 1 3¢bdeKTUBHOCTL 6060BO-pri300MabHOTO KOMITIEKCA.

5. MoouHokuc/isie GakTepun. Vcrionb30BaHre MOJIOUHOKHC/IOTO OPOXKEHHST B TIUILEBOU
TIPOMBIIIJIEHHOCTH U CeIbCKOX0351iCTBEHHOM MPOM3BO/ICTRBE.

6. Kak M3MeHHUTCs UKiC/IeHHOCTb MUKPOOPraHHW3MOB B ITOUYBe OZJHOTO T0JIs1 TIPU BHECEHUU B
TIOYBY OpraHUUECKUX YA0OpeHu?

7. VctuHHbIe 6akTepuu, CTpoeHHe KIeTKH, MoOpdhoJIoTHsl, CHCTeMaTHKa

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

9. Kak c/10)KUTCsl TIpoLiecc rouyBoo0Opa30BaHMsl Ha paBHUHHOM yuyacTKe B KJIMMaTH4eCKon
30He ¢ rugpodakropom = 1307?

10.0611jas1 3aKOHOMEpPHOCTb KPYTrOBOpOTa a3oTa B TMpHUPOZe, XOJ 3TOro Ipolecca B
eCTeCTBEHHbIX IKOCHUCTeMAaX U CelbCKOX03MCTBEHHBIX CUTYaLUsIX.

11. AutTrbuotrku. VX Mpou3BoCTBO ¥ PUMEHEHHE.

12.Kakoe KO/MUECTBO TMperapaTa «HUTPArdH» TOTPeOyeTCss TIpU TOCeBe KieBepa Ha
rutomaay B 50 ra? Kak nmpaBuibHO npoBecTy 00pabOTKY ceMsiH?

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

14.2kosioruueckrie TPYIIbl MOYBEHHBIX MUKDOOPTraHM3MOB, MUKpPO(opa pa3/MuHbIX



THUIIOB T1OYB.

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

16.Ponb MUKpPOOHOJ/IOTUM B peIleHUH COBPEMEHHBIX C.-X. Mpob/ieM. 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 TouBbI?

19.Tlutanrie = MUKpOOpraHu3moB. [luiieBble  MOTPEOHOCTH, TMYTH  TOCTYIUIEHUS
NMTaTe/IbHbIX BEIeCTB B K/IEeTKY.

20. OrmuduTtHas Mukpodopa. Ee ponb 1pu XpaHeHUU U POPACTaHUM CeMSH.

21.Bbl BBIHY)KJEHbl MCIIO/b30BaTh B KaueCTBe OPraHMYecKoro yAo00peHHs KOMIIOCT C
cootHomienueM C/N = 30/1. Kak Br1 Oyzere geiicTBOBaTh?

22.Pa3fiokeHre TNEKTMHOBBIX BellecTB. Vcrmonb3oBaHHWe 3TOro rpolecca B MepBAUYHOU
00paboTKe JbHA.

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

24.0nuimmre X0J Tpolecca HATPU(HUKALMKA B MOYBE CO CJeAYIOIIMMU I0Ka3aTelIsIMU:
rymyc 1,5; pH 4,5: Mex cocTaB - TsDKesible CYT/IMHKUA. OLjeHUTe COCTOsIHME TIpoLiecca U
JlaliTe CBOM TpeJJI0KeHHUs 10 ero KOPPeKLUH.

25. Tunel nUTaHUST MUKPOOPTraHU3MOB.

26.BnusiHre 06paboTKY TTOUBKI Ha JieATeTbHOCTh ITOYBEHHBIM MUKPOOPTaHH3MOB.

27.Kak cK1a[piBaeTCs eCTeCTBEHHBIM Mporiecc oOpa3oBaHHsl TyMyca B KIMMaTHUeCKOH
30He C rupodakTopom = 1207

28.Bupycel, UX CTpOeHUe, Pa3MHOKeHUe, 3HaUeHHe B TIPUPO/Ie U >KU3HU UeIoBeKa, pabOThI
.. BaHOBCKOTO.

29.A3orobaktepun U (ocpobakTepuH. XapaKTepUCTUKa TMperapaToB U YCJIOBUS
TIPUMEHEeHUS.

30.Kak OyzeT mpoXoAuTh TIpPOL[eCC aMMOHHUMUKAIIMM B [ePHOBO-TIO/I30/TUCTON ITOYBe
TSDKEJIOr0 MexaHU4eCKOro cocTaBa C cogeprkanueM rymyca 1,5% u pH-5,0?

31.T'eHeTMKa MUKPOOPTaHW3MOB, MOHSTHE O TeHOTHUIe U (PeHOTHIIe - BU/Ibl H3MEHUHBOCTH,
crocoObl  TeHeTUYecKoro Bo3ZeicTBUsA. [lomyueHWe TIPOMBILIJIEHHBIX —IITaMMOB
MHKDPOOPTraHU3MOB.

32.MuHepanbHbIN U OMOOTMUeCKUi a30T B 3eMJie/le/TUH.

33.0nuinTe MeTOJUKY Orpejie/ieHHsi YMC/IeHHOCTH M O6uomMacchl MUKPOOPTaHU3MOB B
TIouBe.

34.00111e 3aKOHOMEPHOCTU KPYroBOpOTa a30Ta B TIPUPOZie, XOJ I3TOrO Ipoiiecca B
€CTeCTBEHHbIX JKOCHUCTEeMAaX U CebCKOXO03MCTBEHHBIX CUTYaLUsIX.

35.CnupToBOE ¥ MOJIOUHO-KHUC/IOe OpoXKeHue.

36.0nuimTe 3aKOHOMEPDHOCTM (OPMHPOBAHMSI TyMYCHBIX 3aracoB TOYBBI /IS
KJIMMaTHU4eCcKou 30HbI ¢ rugipocdakropom - 70.



37.1lpouiecc  aMMOHU(UKALMKM. Buabl MHUKPOOPraHM3MOB - aMMOHU(HKATOPOB.
MMMOOH/IM3aLIMs a30Ta.

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

39.Bb1 uMeeTte 10 KT JIFOLIEDHOBOI'O HUTParvHa C akTUBHOCTBIO 3 MJIH. KJI./T IpU HOpMe 3,5
MJIH. K/1./T. Kak ero npaBuibHO UCII0/1b30BaTh?

40.TTpoujeccbl  HUTPUPHUKALIMM U JeHUTPUPUKALIMM.  3HaueHWe  UX B
CeMbCKOX035IMCTBEHHBIX CUTYaLIUSIX.

41.Pa3noKeHue KJeTUaTKM Y JIMTHMHA MUKPOOPraHU3MaMH, Y4YacCTBYIOLUMU B 3TOM
TripoLiecce.

42.0rmipefieuTe BO3MOXKHOCTb BO3HHUKHOBEHHUSI MMMOOW/IM3allud a30Ta B TIOYBe TIpU
BHeCeHWU KoMriocta ¢ cootHoueHueM C/N = 50/1.

43. AHaspo0OHOe JbIXaHHe MUKPOOPraHHW3MOB C HCIT0/Ib30BaHHUEM HUTPATOB U CY/Ib(aToB.

44.buosiornyeckas a3oTuKcauys CBOOOHOXKUBYII[UX MUKPOOPraHU3MOB.
XapakTtepucTuka p. Azotobacter u Clostridium.

45.0rnipefesiuTe TIOTPeOHOCTH B TIperapaTe HUTparuH s 00paboTKK ceMsiH KiieBepa Tpu
rocese Iiowmasy B 20 ra U akTUBHOCTY HATparuHa B 3 MJIH. KIL/T.

46.11pouecc Hutpudukauuu. I[losoxutenvHass W OTpULaTeNbHasi pO/Jb Mpolecca B
CebCKOM XO35I1CTBe.

47.Posb MUKPOOPTaHM3MOB B TIOUBOOOpAa30BaTe/IbHOM TIPOLiecce, 3KOI0rHUecKre TPYIIIbI
TIOYBEHHBIX MUKPOOPraHu3MoB. O6pa3oBaHue U pa3pyllleHre rymyca B TIouBe.

48.CoBpeMeHHbIe C.-X. TIperapaThl a30TobakTepuH #  QochobakTepruH MIMPOKO
TIPUMEHSIOTCS B TETJTMYHOM XO35MCTBe U JaroT NpubaBKy yposkasi 0 30%. B moseBbix
YC/IOBUSIX OHU OKAa3bIBAIOTCSI Manod3(P(PeKTUBHbI M MNPAKTUYECKU He MNPUMEHSIOTCS.
[Touemy?

49.)Kene3o06aKkTepun U UX POJib B KDYTOBOPOTE >KeJie3a B TIPHUPOJIE.

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

51.BrbI BOo3/enbIBaeTe B CBOEM XO3SIMCTBE TOPOX0-OBCSIHYIHO cMech. IIpoucxoauT v mpu
3TOM o0oraiijeHue MOYBbl OUOIOTHUYECKUM a30TOM?

52.JIym ITactep u CI1. BuHorpazickuii. uX BK/Ia/l B pa3BUTHe MUKPOOUOIOTHH.

53. [Ip1xaHvie MUKPOOPraHM3MOB, XMMU3M I1poLiecca.

54.Tlpy aHanmW3e Ha YKWCAEHHOCTh a30To0OaKTepa TOUBEHHBIX O00pa3lloB, B3ATHIX C
pa3/IMYHbIX M0Jiel, YCTaHOB/IEHO, UTO OHa cocTaB/seT 500 ThIiC. KJI. B OAHOM obpasiie 1
50 TeIC. K/1. BO BTOpOM. UTO BBl MOXKeTe cKa3aTh O MOUBax TeX I0Jiel, C KOTOPBIX B3SThI
JlaHHbIe 00pa3LbI?

55.O61111e 3aKOHOMEPHOCTH KPYTOBOPOTA YTIJiepo/ia B MPHUPO/ie, PO/Ib MUKPOOPTaHU3MOB B
5TOM MpoLiecce.

56.KnybenbkoBbie  Oakrepuu. [loHATHe 0 crHelUUUHOCTH; BUPY/JIEHTHOCTH WU
s¢dexTuBHOCTU p. Rizobium. Hutparus u ero npumeHeHue.

57.1Ipy UMCTIONMB30BAaHUUA COJIOMBI B KaueCTBe OPraHUUECKOro y00peHUs HEKOTOphIe
CTeIUa/IMCTLI 0OMBAUCh YAYUIlIeHUs TIJI0IOPOZMS TIOUBBI M TOBBLIIIIEHUS ypoXKasi, a
HEKOTOpble CTaJKWBAJIMCh C TaJeHHWeM ypoykas, M3/iokuTe Bain B3r/sig Ha [JaHHYIO



curyanuro. CooTHOLLeHMe yriepoja K a3oTy cocrasiseT B cosiome 100:1

58.buonorruueckas pykcalys a30Ta aCCOLMAaTUBHBIMU (hOpMaMH.
59.MukpodJiopa Boabl ¥ Bo3ayxa. [IprMeHsieMble caHUTapHbIe MOKa3aTeslun.

60.Kak ompefenmuTb UYHCAEHHOCTb SMU(PHUTHBIX MUKPOOPTaHWU3MOB 3epHa WM CTebsist

pacTeHun?

61. AHaspoOHOe JpixaHue 10 TUTTY OpoyKeHHsl. DHepreTUUeCKUi BbIXO/.

62.Kpyrosopor  (dochopa wu

pOJb

MUKDOOPraHU3MOB B  3TOM

docdaTpacTBOpSIOLIe MUKPOOPTraHU3MBI.

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

BO3/eJIbIBaHUS KiieBepa C ypoxkaem 60 1j/ra ceHa.
64. KpyroBopoT cepbl M XapaKTePUCTHKA OCHOBHBIX BH/IOB CepOOaKTePHA.

65. MUKpoOHO/IOTHUeCKre MPOIecChl TPHU CYIIIKe CeHa, CUI0COBAHUU W CeHa)KHPOBAHHUU

KOpMa.

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

MeXaHKW3MbI HAKOIJIEHHsA T'yMYCa B 3TOM KJIMMaTUUeCKOM 30He.

Tabnuija 4 — Kputepun orieHKH c)OPMHUPOBAHHOCTH KOMITETEHILUH

Koj 1 HauMeHOBaHUe MHAWKATOpa
JIOCTW>KeHUs1 KOMIIeTeHI[UH (4acTu
KOMIEeTeHLUH)

Kpurepuu orjeHrBanusi chopMHUPOBaHHOCTH
KOMITeTeHLMM (4aCTU KOMIeTeHLIUN)

Ha 0a30BOM YpOBHe

COOTBETCTBYET OLIeHKe «y/I0BJIe€TBOPUTETHLHO»
50-64% oT MakCUMaJILHOTO Oasia

OIIK1.

N-1. leMOHCTpUPYeT 3HaHUe
OCHOBHBIX 3aKOHOB MaTeMaTU4eCKUX,
eCTeCTBeHHOHaYyYHbIX U
ob1jeripodeccroHaNbHBIX AUCLUTIINH,
HE0OXOIUMBIX /IJisl PelleHUs] TUTIOBBIX
3aiau B 00/71aCTH arpOHOMMUHU.

CTyzeHT JeMOHCTPUPYeT 3HaHHsI OCHOBHBIX
3aKOHOB MaTeMaTHUUeCKUX U eCTeCTBeHHBIX
HayK, HO UCTIbIThIBAEeT 3aTPy/AHEHUS B
NpUMeHEeHUU [JaHHBIX 3aKOHOB [/l pellieHUst
CTaH/IAPTHBIX 3aJja4 B arPOHOMUU

OIIK-1.

N-2. crionb3yeT 3HaHUS OCHOBHBIX
3aKOHOB MaTeMaTUUeCKuX U
eCTeCTBeHHbIX HayK /IS peLleHUs
CTaH/APTHBIX 3a/jlau B arPOHOMUU.

CTy,Z[EHT HCII0J/Ib3yeT 3HaHMSA OCHOBHBIX
3dKOHOB MadTeMdThU4YeCKHX N eCTeCTBeHHbIX
HaYK, HO UCIIbIThIBAET 3aTPYAHEHUA B
NMpUMeHeHHH NaHHBIX 3dKOHOB /I pellleHnud
CTaHAdPTHBIX 34/1d4 B dA'POHOMMWH

OIIK-1.

N/-3. TlpumeHsieT WH(OPMAILMOHHO-
KOMMYHHUKAI[MOHHbIE TeXHOJIOTUHN B
pellleHnY THUTIOBBIX 3a7lau B 00/1aCTH
arpOHOMHUH.

CryzeHT IpUMeHsieT UHPOPMaLMOHHO-
KOMMYHHMKALIMOHHbIE TEXHOJIOTUH, HO
VCTIBIThIBAET 3aTPYAHEHYs B IPUMEHeHUH
JJAHHBIX TEXHOJIOTWI B PeLlIeHUH TUITOBbIX
3a1a4 B 00/1aCTH arpOHOMUH.

Triporiecce.
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