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ITacnopT (hoH/ja OLIEeHOYHBIX CPe/iCTB

Tabmmma 1
PopmHpyewmbie OrnieHOUHBIE MaTepHuasbl
KOMITeTeHL[UU (WIn KonmuuectBo
Y CpeJiCTBa
HX YaCTH)
OO0111as1 MUKpOOHOJTOTHS KonTtposbHas paboTa 105
NupvBuayansHOe

OIK-1 TBOpYeCKOe 3ajlaHue 53
CuTyalMOHHBbIe 3a/1auu 14
KosmokBuym 32
TectupoBaHue 112
CenbCKOXO0351MCTBEHHAS KonrposibHas pabora 19
MHKPOOUOIOTHsI CuTyalMOHHBbIe 3a/1auu 14

OIIK-1
Kosmnoksuym 32
TectupoBaHue 88

1 OIIEHOYHBIE MATEPUAJIbI, HEOBXOJMIMBIE JIJ/IsI OLITEHKU 3HAHU,
YMEHWI 1 HABBIKOB JEATE/TBHOCTH B ITIPOIIECCE OCBOEHHUA

TCHUTUIHBI

Mogynb 1. O61miast MUKpOOHOJIOTHS

Tabnurja 2.1 — ®opmMupyemMble KOMITeTEHLIAN

KOA N HAMUMEeHOBdHHe
KOMIIeTeHIJuH

Koj 1 HauMeHOBaHUe
WH/ITUKaTOpa JOCTW>KeHUsI
KOMITIeTeHI[MH (4acCTu
KOMIIeTEHIMH)

OrleHOUHbIe MaTepUasbl U
cpeAcTBa

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

N-1. leMoHCTpUpYyeT
3HaHKWe OCHOBHBIX 3aKOHOB
MaTeMaTHU4eCcKuX,
eCTeCTBeHHOHAYUHbBIX U
obriernpodeccroHaTbHbIX
JMVCLIATITH, He0OXO0IUMBbIX
QIS peLlieHHs] TUTIOBBIX 3a/jau
B 00/1aCTH arpOHOMMUMU.
N[-2. Vicrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUyeCKUX U
eCTeCTBEeHHbBIX HayK AJisi
pellieHusl CTaHAAPTHBIX 3a/lau
B arpPOHOMMUHU.

N-3. Ilpumenser
vH(OpMaI[IOHHO-
KOMMYHUKalIMOHHbIE
TeXHOJIOTHU B pellieHu!
TUTIOBBIX 3a/ja4 B 00/1aCTH
arpoOHOMMUH.

KonTtposnbHasi paboTa
NuauBuayansHOe
TBOpUYECKOe 3a/jJaHre
CuTyalMoHHbIe 3a/jaun
Kosnnoksuym
TecTrupoBaHue




Mogyib 2. CenbCKOX03MCTBEHHAass MUKPOOHOJIOTHS

Tabsuija 2.2 — @opMupyeMble KOMIETeHINH

Kop v HaumeHOBaHMe
KOMITeTEHLIUU

Kop v HaumeHOBaHMe
VMH/JMKAaTopa JOCTKeHUs
KOMIIeTeHI[UU (4acTu
KOMIIeTeHL1H)

O1ieHOYHbIe MaTepyasbl U
cpeAcTBa

OITK-1 Crioco6eH peliiaTh
TUTIOBBIE 3a/lauk
ripogecCcroHaTbHOM
JesiTeNTlbHOCTH Ha OCHOBe
3HaHWUM OCHOBHBIX 3aKOHOB
MaTeMaTHyeCKUX U1
eCTeCTBeHHbIX HayK C
TIpUMeHeHreM
HMH(OpMaLMOHHO-
KOMMYHUKAaIMOHHBIX
TeXHOJIOTUI

N/-1. JemoHCcTpUpyeT
3HaHHe OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX,
eCTeCTBeHHOHayYHbIX U
obmernpodeccuoHambHbBIX
IVICLIUTTH, He0OX0JUMBbIX
[l pellieHUs] TUTIOBBIX 3a/lau
B 00/1aCTH arpOHOMUH.
N-2. Ncrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKuX 1
eCTeCTBeHHbIX HayK Ji/isl
pellieHus1 CTaHAAPTHBIX 3a/a4y
B arPOHOMMUU.

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

KonTponbHast pabota
CuryaLoHHbIe 3a/1aud
Kosnoksuym
TectupoBaHue

OHEHO‘IHLIE MdadTepHudJ/ibl H CPeACTBA /il IPOBEPKHU C(l)OpMHpOBaHHOCTI/I KOMl'[ETeHIII/lﬁ

Mopayas 1. O61as MUKpPoOHo/I0THs

KonTponbHas pabora

I/ICTOpI/IH MI/IKPO6I/IOJ'IOFI/II/I. CTpOEHI/Ie dKdpHOT U MMPOKAPHUOT

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

©oNe AW

MeTo/bI MUKPOOUOIOTUYECKUX HUCC/IeI0BaHUH.
Posib MMKPOOUMOIOTHY B PellieHUU CeTbCKOX03SICTBeHHBIX PobieMm.
Kakue TUIisl MUKpOOPraHU3MOB CYILIeCTBYIOT Ha 3eMiie.

B uem 3akstouaeTcs cieljudrKa CTPOeHHs U XKU3HeesiTe/TlbHOCTH BUPYCOB.
Ocob6eHHOCTH CTpOeHHe K/IeTKH OaKTepHil.

Mecta obuTanus OakTepuii.

Ha3oBuTe yueHbIX, UbM UMEHA CBSI3aHbI C W300peTeHreM MUKDPOCKOTIA.
Ha3oBuTe yuyeHbIX, UYbM MMEHAa CBs3aHbl C

nepBbIMH YIIOMHWHAHUAMUA

MUKpPOOpraHu3Max.

10.A. BaH JIeBeHT'yK U ero pojib B pa3BUTHUH MUKPOOHOJIOTHY.

(0]




11.HasoBuTe yueHbIX, YbM KMeHa CBs3aHbl C IIePBbIMMU IIOMBITKAMU CHCTeMaTU3aLiuu
MUKPOOPraHU3MOB.

12.Ha30BuTe PyCCKUX YUEHBIX-MHUKPOOHO/IOTOB M OXapaKTepPU3ylTe UX pabOThI.

13.J1. TlacTep u ero poJsib B pa3BUTHX MUKPOOHOJIOTHH.

14.Bxnax ®. Kona u K. Herenu B craHOB/IeHHEe MUKPOOHOJIOTHH.

15.Ha30BuTe yueHbIX, UbH MMEHA CBSI3aHbI C M3yueHHEM ITOUBEHHOW MHKPOOHOJIOTHH,
oXapakTepu3yuTe UX paboThI.

16.Ha30BuTe OCHOBHbLIE HarpaBjieHHsT B MUKpoOuosoruu KoHra XIX Havama XX BB. H
YUeHbIX, UbM UMeHa C HUMU CBS3aHBbI.

17.Ha30BUTe MMeHa YyueHbIX, Pa3BUBAIOIIUX 3KO0JIOr0-(PU3MO0rHUecKoe HarpaBjieHue B
MHUKpoOHooruu KoHija XIX Hauama XX BB. ¥ TIEPEUUC/IATE UX PAOOTHI.

18.Ha3zoBuTe uWMeHa yueHbBIX, pa3BHBAIOI[MX OWMOXMMHUECKOe HarlpaBleHHe B
MUKpobuonoruu KoHra XIX Havasma XX BB. U TT€PEUHCIUTE UX PAOOTHI.

19.HazoBute ocHoBHbIe paboThl JI.ITacTepa.

20.Ha3oBure ocHoBHbIe paboTel P.Koxa u M.B. beliepuHka.

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

KonTponbHast paborta (CpaBHUTe/IbHAsT TaOIMIIA)
1 BapuaHT

Bupycsl baktepuu

1. ABTOpBI NIEPBbLIX
Hay4HbIX CBeJleHU

2. XUMHUYECKHU COCTaB
3. Pa3smepnl

4. Hamuuue KJIeTOUHOM

CTPYKTYPBbI
5. Hanuuue KieToyHou

CTeHKN

6. Hammuwe sapa

7. CriocobHOCTH K
pa3sMHOXKeHHUI0 (POCTY)

8. Mopdonorus

9. ®usmonoruueckue
byHKIMH
10. O6pa3 >ku3Hu

2 BapUaHT

Bupycel bakrepuu

1. ABTOpBI EpBBIX
HayYHbIX CBeJIEHUU

2. XUMHUYECKUU COCTaB




3. Pasmepsl

4. Hanmuuue KJ1eTouHOU
CTPYKTYPhbI

5. Hanuuue KeTouHOMI
CTeHKU

6. Haymuue opranesn

7. CriocoOHOCTB K pOCTy

8. Mopdonorus

9. dusuomoruueckue
byHKIMM

10. O6pa3 >ku3Hu

3 BapuaHT

Bupycsl

baktepuu

1. ABTOpBI NEPBbLIX
Hay4HbIX CBeJleHUI

2. XUMHUYECKHU COCTaB

3. Pa3mepsl

4. Hamuuue KJIeTOUHOM
CTPYKTYPBbI

5. Hanuuue KieTouyHOU
CTeHKU

6. Heobxoaumbie
YCIOBUS [I/IS]
Pa3MHOKEHHSI

7. CriocobHOCTh K
Cropoo0Opa30BaHHIO

8. Mopdonorus

9. dusuosoruyeckKue
byHKIMH

10. O6pa3 >ku3Hu

4 BapyaHT

Bupycel

bakrepun

1. ABTOpEI IEPBBIX
Hay4HbIX CBeJleHU

2. XUMHUUYeCKUU COCTaB

3. Pa3smepsl

4. Hanmuuwue KJIeTOUHOM
CTPYKTYPbI

5. Hanuuue KieTouyHoM
CTeHKHU

6. Hamnuue aapa




7. CrocoOHOCTb K
NBIDKEHUIO
8. Mopdonorus

9. ®wusuonoruueckue
byHKLMM
10. O6pas3 ku3HH

KonTponbHast pabora
['eHeTHKa M CUCTEMAaTUKa MUKPOOPTraHU3MOB

['eHeTUYecKast leTepMUHALIUS TPU3HAKOB MUKPOOPTraHU3MOB.
CucreMatrka OaKkTepui.

[aiite onpesiesieHue reH.

Ha3zoBuTe TUMbl 13MEHUHMBOCTH.

Ha3zoBuTe BH/bl FTeHOTUITMYECKON N3MEHUMBOCTH.

Ha3zoBuTe BU/bI (HEHOTUTTHUECKOW U3MEHUUBOCTH.

[avite onpesiesieHre LITaMM, KJIOH.

Ha3oBuTe BU/Ibl peKOMOWHALIUM, [jaiiTe UM OrpeiesieHue.

L OoNe kW=

Ha3oBuTe BUbI MyTalUii, aliTe UM OTpejieieHue.

10. Ha3oBuTe BUIbI T€HHBIX MyTallUM, AanTe UM OMpeJeseHue.

11. OxapakTepusyiTe B/USIHAE S5KOJOTMYECKHMX (DAaKTOPOB Ha JKU3HeJeATeTbHOCTb
MHKPOOPTraHU3MOB.

12. Ha3oBuTe 0CHOBHBIE MIPU3HAKU HafillapcTBa ApxebakTepuid.

13. Ha3zoBuTe OCHOBHBbIE (PM3HMOIOTUUECKHEe FPYIIIbI apXei.

14. Ha3zoBuTe 0CHOBHBIE TIPU3HAKU Ha/llapCTBa DyOaKTepuid.

15.Ilepeunciute OCHOBHBIE OT/e/Ibl MUKPOOPTraHU3MOB.

16. laiiTe xapaktepucTtuKy otfena Gracilicutes.

17. DanTe xapakTepuCTUKY oTAesna Firmicutes.

18. TaiiTe xapakTepucTHKY OTZena Tenericutes.

19. JaiiTe xapakTepucTuKy Knacca ®upmubakrepuil.

20. TaiiTe XapakTepuCTUKY Kiacca Tammobakrepuii (aKTHHOMUIIETHI).

21. MaiiTe xapakTepucCTHKY Kiacca CKOTOOaKTepuii.

22. TaiiTe XapakTepuCTUKY Kiacca OkcrdoTobakTepuid.

23. TaiiTe XapaKTepUCTHKY Kiacca AHOKCHU(HOTOOAKTepHiA.

KonTponbHas pabora
®U3NOI0THSI MUKPOOPraHU3MOB. [TOHSTHE 0 KOHCTPYKTUBHOM U SHEPTeTHUYECKOM 0OMeHe

1. TluTaHue U JpIXxaHWe MUKPOOPTraHM3MOB KaK OCHOBA MX PAclpOCTPaHEHUs B PUPO/E.

2. OO1jee npeficTaB/eHNe 0 MUKPOMUPE.

3. 3HaueHVMe MHKDOOPTraHU3MOB B OCHOBHBIX MpOL[eCCax >KU3HeJeATe/IbHOCTA pacTeHuH,
JKUBOTHBIX U Ue/IOBeKa.



4. Posib MUKPOOPTraHMW3MOB B MpOIjeccax IMOYBO0Opa30BaHus.

KonTponbHasi paboTta (cpaBHUTe/IbHAsT TabMMIIA)

1 BapuaHT
[Ipu3Hak ABTOTpOdHBIE I'eTepoTpodHbIe
(dboTtoTpodHBIM THM) (canpouThi)
1. HeobxoguMble 3/71eMEHThI
2. WctouHuku yriepoga
3. WcrouyHuku a3ora
4. VCTOYHUK 3HEpPruu
5. IlpencraButenu
2 BapuaHT
[Tpu3Hak ABTOTpOdHBIE I'eTepoTpodHbIe
(xeMOTpOHBIM THI) (mapasuThI)
1. HeobxoauMble 371eMeHTbI
2. WcrouHuku yriepoga
3. HcTouyHuKM a3ora
4. VCcTOYHUK 3Hepruu
5. IlpencraButenu
3 BapUaHT
[Tpu3Hak ABTOTpOdHBIE ABTOTpOdHBIE
(¢poroTpodHBIMA THIT) (xeMOTpPOGHBIN THIT)
1. HeoOxoauMble 3/1eMeHThI
2. WcTouyHuKY yriepoja
3. WcTouHuKM a3oTa
4. VICTOYHUK 3Hepruu
5. IlpepcraButenu
4 BapyaHT
IIpu3Hak ['eTepoTpodHbIe ['etepoTpodHbIe
(canpouThi) (mapasuThI)
1. HeobOxoauMble 3/1eMEeHTBI
2. WcTtouHuKu yriepoja
3. HcrouyHuKM a3ota
4. VICTOYHUK 3Hepruu
5. IlpexacraButenun
1 BapuaHT
[Ipu3Hak AspobHoe JpIxaHue bpoxxenue
1. WcTouHuK 3Hepruu
['1aBHBIN OKMCUTEH
3. KoHeuHble PO YKTEI




AbIXdHUS

OHepreTU4YeCcKrUii BbIXOJ

W cTOUYHUK 3Hepruu

2 BapuaHT

[TpusHak AHaspobHoe JpIxaHue HemnonHoe okuciienue

NcTouynuK 3Heprun

['maBHBIM OKHC/IUTE/h

KoHeuHble NpoAyKThI
JbIXaHUs

OHepreTUUeCcKri BbIXO/

N cTouHuk SHeprum

3 BapUaHT

[Tpu3Hak AspobHoe JpIxaHue AHaspobHoe JpIxaHue

NcTouHuk SHeprum

['maBHBIM OKHC/IUTE/Th

KoneuHbie npoAyKThl
JbIXaHUs

OHepreTU4eCcKri BbIX0O/]

NcTouynuk 3Heprun

4 BapuaHT

IIpu3Hak HemnoJsiHoe okucieHue bporkenue

NcTouHuk SHeprun

['1aBHBINA OKUCTUTE/TH

KoHeuHble TpoAyKThI
JbIXaHUs

OHepreTUUeCKUM BbIXO/]

NcTouynuk 3Heprun

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

—_

OcCHOBHbIE 3aKOHOMEPHOCTH KPYrOBOPOTa yrjepoja W 3HaueHue 3TOro Mporiecca /s
Ce/IbCKOXO035HCTBEHHOTO TTPOM3BO/ICTBA.

OO0111e 3aKOHOMEPHOCTH KPYroBOPOTa a30Ta.

VimmoOur3aliys a3ora.

MuHepanu3alys a30TCO/Iep>Kall[iX OPraHuUeCKUX COeJUHEHHUH.

XapakTepHUCTHUKa MPOI|eCCOB HUTPUGMUKALIMM U JeHUTPU(PHUKAI[HH.

ok wnN

dukcauusi a30Ta aCCOLMATUBHBIMH, CBOOOJHOXKUBYIIUMH U  CUMOMOTUYECKUMU
MHUKDPOOPTraHU3MaMH.
7. Buonorus kiybeHbKOBBIX OaKTepuid.



ok wWwh =

KonTponkHas pabora (Tectsl) — KpyroBopot yriepoza
Tecm 1
MecTtamu ecTeCTBeHHOTO 0OMTAHUS [POXUKEN B TIPUPO/Ie SIBIISFOTCS. .
[eTepodepMeHTaTUBHOE MOJIOYHOKHCIOe OpOoykKeHre MOKHO TIPeJICTaBUTh CJIeAYIOLUM
YPaBHEHUEM...
KoHeuHbIMY TIPOIYKTaMH MaC/ITHOKHMC/IOTO OPOXKeHUsT SIBJISTFOTCS. ..
Kakue MUKPOOpPraHU3Mbl Pa3/iararoT LeJUTF0I03y B a3POOHBIX YCIOBUSX?
Kakoli mporecc mpeBpaljeHusi MUKPOOPraHW3MaMH COeUHEeHUU yryiepoja SB/sSeTCs
BelyIiiM B 06pa3oBaHuM rymyca?
[To OTHOIIEHUIO K KUC/IOPOAY YKCYCHOKHC/IbIe OaKTepUH SIB/ISIFOTCS. .
Tecm 2
Kakuie IpoAyKThI TIPOM3BOASTCS Ha OCHOBE CITUPTOBOTO OpOXKeHUs?
YeMy paBeH TeMIiepaTypHbIA OMTUMYM OOJTBIIIMHCTBA MOJIOUHOKUC/IBIX OaKTepuii?
'oModepMeHTaTUBHOE MOJIOUHOKHC/I0e OpoykeHre MOXKHO TIPe/ICTaBUTh CJieyHOL[UM
yPaBHEHUEM...
Kakue 3HaueHUs] peakliuM Cpefibl SIB/SIFOTCS ONTHMMA/IbHBIMU [JIS1 JKU3HeJesATeIbHOCTH
MaCJITHOKUC/IBIX OaKTepuii?
K xakomy poay oOTHOcATCs OakTepwu, pasJararoijude ITeKTUHOBbIe BeIlecTBa B
a3pOOHBIX YCIOBUSIX?
MecTtamMu eCTeCTBEHHOTO OOWTaHUS B TIPUPO/ie 1Ie/TH0JI030pa3pyLIatoIinuX OakTepuid
SIBJISIFOTCA. ..
Tecm 3
KoHeuHBbIMY TIPOIYKTaMU CITUPTOBOTO OpoykeHws ripu pH = 4-5 ABsOTCSL. .
Kakvie MUKPOOPTaHU3MBI SIBJISIFOTCSI BO30YIUTE/ISIMU MOJIOUHOKUC/IOTO OPOYKEeHUS?
Kakoe OpoykeHUe JIeKUT B OCHOBe CUIOCOBAHKSI KODMOB?
[To OTHOIIIEHHUIO K KUCIOPOAY MOJIOUHOKHC/IbIE OAKTEPUH SIB/ISTFOTCSL. ..
Kakue Bu/ibl 6akTepuii pasnaratoT MeKTUHOBBIE BellleCTBa B aHa9POOHBIX YCIOBUSX?
Pa3noykeHyre NeKTUHOBBIX BellleCTB UCII0/Ib3YeTCs B IPOU3BO/CTBE [1JIs [T0/TyYeHUs]. ..
Tecm 4
UeMy paBeH TeMmriepaTypHbIii ONTUMYM [Ji >KU3HEZAesSTe/JIbHOCTH OOJIBIITMHCTBA
JPOXOKEN?
B uém 3aK/rouaeTcs OTpUliaTelbHOe BAMSHUE MAC/ASTHOKHUC/IOTO0 OPOyKeHHUsT Ha KaueCTBO
KOHCEpPBUPYEMbIX KOPMOB?
Kakuve MHKPOOpPraHW3Mbl pa3BUBAIOTCS Ha TIEPBOM JTarle OpOXKeHUs TIpU MOUKe
nyOOBOIOKHUCTBIX pacTeHU?
KoHeuHbIMY TIPO/IyKTaMH pa3/io’KeHHs MeKTUHOBBIX BEI[eCTB B a3pOOHBIX YC/IOBHUSIX
SIBJISTFOTCAL. ..
Kakvie MUKpOOpraHu3Msbl pas/araroT L[eJUTH0/I03y B IVI040PO/HbBIX ITOYBaXx?
Kakue opraHuueckde KHC/IOTHI 00pa3yrOTCS TP HETMOJHOM OKWC/IEHWU YTJIEBO/IOB
MUKPOOpPraHUu3MaMu?
Tecm 5
I[Tpy IpOM3BO/ICTBE KAKUX MPOYKTOB HUCTIOJIB3YIOTCS IPOXOKA BEPXOBOTO OpOXKeHHsT?



Kakas 1poxokeBast MUKpO(/iopa XapakTepHa /iJis1 IepHOBO-TI0J30/IUCTbIX MTOYB?
Bonee KuCIOTOyCTOMUMBBIMU SIBJSIOTCSI TTA/IOUKOBHUJHbIE WM 1IAapOBU/HBbIE (OPMBbI
MOJIOUYHOKHUCJIBIX OaKTepuii?
Kakue MHUKpPOOpPraHHU3MBbI SIBJISIIOTCS BO30yauTenssMu 0ubuao6pokeHns?
Kakoii Tum Opo>KeHHst OpraHluecKyX BeIecTB MPOBoAT OakTepun poga Clostridium?
Kakvie MUKPOOPTraHU3MbI Pa3/iaraloT MeKTHHOBbIE BellleCTBa B aHA3POOHBIX YCIOBUSX?
Tecm 6
ITpu kakux 3HaueHUssx pH cpefpl 0OBIYHO MPOTEKAeT CIMPTOBOe OpoyKeHue?
Kakoe OpoykeHue JIXKAT B OCHOBE KBaIlleHUsI OBOIIIeH?
Kakve MHKPOOpPraHW3Mbl SIBASIOTCS  BO30yauTensiMd  reTepodep-MeHTaTUBHOTO
MOJIOUHOKHUCJIOTO OpOyKeHuUst?
CymMmapHoe ypaBHeHHe MaCISTHOKUCIOT0 OpO)KeHUsI UMeeT C/IeAYIOLUI BUI...
bakTepuu Kakux poZioB yUaCTBYIOT B Pa3/I0’KeHUU MEKTUHOBBIX BeLeCTB?
KoHeuyHbIMU TIPO/IyKTaMH pacriajia LeJI/TF0/I03bl B @3POOHBIX YCIOBUSIX SIBIISIOTCSL. .
Tecm 7
[Tpu Mpon3BO/ICTBE KAKUX MPOJAYKTOB UCTIOB3YIOTCS IPOXIKH HA30BOT'O OPOYKEeHHs?
Kaxkoii crioco6 pa3MHOKeHHsI SIB/ISIETCSI OCHOBHBIM [IJIsT APOMOKEH?
KoHeuHbIM  MPOAYKTOM  TOMO(epMEeHTaTUBHOTO  MOJIOUHOKHC/IOTO  OpOKeHUs
SIBJISIETCSL. ..
MecTtamu ecTecTBeHHOT0 0OWTaHUS B TPUPO/ie MaC/ITHOKUCIBIX OAKTepHil SIB/ISTFOTCA. ..
[To KakoMy THUTTY OpO>KeHHsI TIPOXOUT Pa3/io’KeHHe TTEKTUHOBBIX BeIeCTB?
Kakve MUKPOOPTraHU3MbI Pa3/iararoT LIeJUTF0/I03y B aHa3POOHBIX YC/IOBUSIX?
Tecm 8
YeMy paBeH TeMIlepaTypPHBIM ONITUMYM /[I7Is IPOXrKel HU30BOro OposkeHust?
B Kakux TeXHOJOrMUeCKUX Mpolieccax UCTo/b3yeTcss MOJIOUHOKHC/IOe OpoXkeHue?
Kakve  MHMKPOOpPTraHW3MBI  SIBJIAIOTCA ~ BO30yAWTeNnsIMH  TOMOGEepMeHTaTUBHOTO
MOJIOUHOKHUCJIOTO OPOKeHUs?
Kakue opraHnyeckue coeiiHeHUs1 COPa)KMBaIOTCSl MaC/ISTHOKUC/TBIMUA OaKTepusiMu?
Kakve MHMKpPOOpPraHu3Mbl OCYLIECTBJISIFOT pas3/io)KeHHe TMeKTUHOBBIX BelleCTB B
aHa3pOOHBIX YC/IOBUSIX?
K KakoMy poJly OTHOCSTCSI aHa3pOOHBIe 11e/1F0/1030pa3pyliaoiie 6akTepun?
Tecm 9
Kakue BelriecTBa cOpa>kKMBarOTCsi MUKPOOPTraHU3MaMHU TP CITMPTOBOM OpOXkKeHUn?
B kakoMm Ture OpOXKeHHsI OpraHWUeCKUX BEINeCTB Y4YaCTBYIOT OaKTepul pO/IOB
Streptococcus u Lactobacillus?
OcHoBHbIe BO30yJUTe/TM MaC/ISTHOKUC/IOTO OpPOXKeHHs OTHOCSITCS K POJY...
Kakue mpogykTbl 00pa3yroTcs MpU Pa3/i0’KeHUH TIeKTUHOBBIX BEI[eCTB B aHA3POOHBIX
yCI0BUAX?
Yemy  paBeH  TeMmrepaTypHbIU ONTUMYM  JJIsl Me30(UTbHBIX ~ BUJIOB
1[€JIJTFO/I030Pa3pyIIAIOINX OAaKTepHii?
B KakuxX YyC/IOBHAX TI0 OTHOLIEHUK) K KUOIOPOAY TIPOMCXOAUT pas/ioKeHue
LIeJUTFOJIO3BI?
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Tecm 10
CriupToBOe Opo’KeHre MOXKHO TIPeZICTaBUTh CIeYIOLUM YPaBHEHUEM...
ITpu Kakux 3HaueHUsiX pH cpesibl B X0/le CIMPTOBOTO OPOKeHUsT 00pa3yeTcs IIULePUH?
KoHeuHbIMH TIPOAYKTaMH reTepoepMeHTaTUBHOTO MOJIOYHOKUCIOTO OpOoKeHUs
SIBJISIFOTCA. ..
K Kkakoii rpymnme T0 OTHOIIEHHIO K KHUCIOPOAY OTHOCUTCS  OOJIBIITMHCTBO
MaCJITHOKUC/TBIX OaKTepuii?
Kakue MUKpPOOpraHvM3Mbl y4aCTBYHOT B MOUKe JIbHA?
Kak BiusieT MUKpOOHOe pa3/ioyKeHue T1e/I/TF0/I03b]I Ha TUI0/I0OPO/ive TTOUB?

Tecm 11
OCHOBHBIMU TTPOAYKTaMU CIIMPTOBOTO OPOKEHUS SIB/ISTFOTCHL. ..
Kakue yrneBozbl cOpa>krBarOTCs TIPU MOJIOUHOKUC/IOM OpOXKeHUH ?
CKOJIbKO THTIOB MOJIOUHOKHC/IOTO OpOXKeHHsI U3BECTHO?
K kKakoMy posy OTHOCATCS OakTepwu, pa3sjararolive IeKTHUHOBbIE B BeIeCTBA B
aHa3POOHBIX YCIIOBUSIX?
YeMy paBeH TeMITePaTyPHBIN ONTUMYM /1T TEPMOGHILHBIX OaKTepHH, YUaCTBYIOIINX B
pas/IoyKeHUH L|eJUII0I03bl?
MecTtamu ecTecTBeHHOTO 00HUTaHUSI YKCYCHOKUC/IBIX OaKTeprii B IPUPOZE SBJISIOTCSL. ..

Tecm 12
Kakyvie MUKpOOpPraHU3Mbl SIBJSIOTCSL BO30YJUTeISIMUA CTIMPTOBOTO OpOsKeHUst?
KoHeuHbIMY NIPO/IyKTaMU CITUPTOBOTO OpoykeHust ripu pH = 8 saBasOTCA. ..
Kakue opraHuueckve coeJuHeHUsi COpa)KMBAlOTCsA TpU ydacTud OakTepuil poja
Clostridium?
B Kakux yC/0BUSIX 110 OTHOILLIEHUIO K KUC/IOPOAY NPOMUCXOAUT pasyioKeHre IMeKTUHOBbIX
Bell|ecTB?
Kakvie MUKpOOpraHu3Msbl pas/jararoT L[e/UIH0/I03y B IUVI040PO/HbBIX IT0YBaXx?
Kakue yKCyCHOKUC/IbIe OaKTepru SIBASIFOTCS TTePeOKUCTUTeNSIMU?

Tecm 13
UeMy paBeH TeMIlepaTypHbIA ONTUMYM [I7Is IPOXOKeH BepXOBOTro OposkeHusi?
[Tpu KaKuX yCIOBHSIX B XO/ie CITUPTOBOTO OpOXKeHUsT BO3MOKHO TIOTy4YeHue T/IMIjepruHa?
MecTtamu ecTeCTBEHHOTO 0OUTAHKS B IPUPO/ie MOJIOUHOKUC/IBIX OaKTepuil SIB/ISIOTCS. .
[To oTHo1IeHUIO K KUcaopoay 6aktepun u3 poga Clostridium siBiisitoTcsl. ..
B uém 3ak/rouaeTcst 3HaUeHUe pas/ioyKeHUs IeKTUHOBBIX BellleCTB B IIpUpoje?
Kakve MHKpPOOpPraHM3Mbl pasjiaraloT Le/IF07I03y B OTHOCUTE/NbHO OefHBIX 10
TUIOOPOAMIO TI0UBax?

Tecm 14
B kakoMm T1ipoliecce TIpeBpalljeHUSI MHMKPOOPraHM3MaMHM COeJUHEHW yrjepoja
yuacTBYIOT ApOXKU pofia Saccharomyces?
BakTepuu Kak1X po/i0B OCYILIeCTB/ISIOT MOJIOUHOKHC/IOe Opo>keHHe?
Kakuve MMKPOOpPraHM3Mbl pa3BUBAlOTCS BO BpeMsi OCHOBHOM cTafiuv Opo)KeHUsi Tpu
BO/IHOM MOUYKe JTyOOBOJIOKHUCTBIX PACTeHHUH?



4. Kakve MUKpPOOPraHW3MbI pa3/iararoT LIe/UTH0/I03Y B a9POOHBIX YCIOBUSIX?

5. Kakue coenvHeHus T1peoOsaZialoT Cpefyd KOHEUYHBIX TIPOAYKTOB  Ppa3/ioKeHUs
1[eJITF0JI03bI B aHA3POOHBIX YCIOBUSIX?

6. Kakoe 3HaueHne pH cpeabl fBseTCd ONTUMAa/JbHBIM [JIS1 J>KU3HEEeATe/bHOCTH
YKCYCHOKHUCJIBIX OaKTepuii?

KonTponkHas pabora (TecTtsl) — KpyroBopor a3ota
Tecm 1

1. Kakre MHKpPOOpPraHW3MbI OCYIIIECTB/ISIOT aMMOHU(UKAIUIO Oe/KOBLIX BEIIEeCTB B
a3pOOHBIX YCIOBUSIX?
B kakoe BpeMsi Toia UMMOOH/TM3aIMsI a30Ta B [IOUYBE UMEET IOJIOKUTeTbHOEe 3HaueHHe?
B uéM 3ak/touaeTcs CyIL[HOCTh MepBoM (a3bl HUTPU(DUKALUN?
Kakue BU/ibl AeHUTPU(DUKALIMHU CYILIeCTBYIOT?
Kakue (hakTopbl CHUKarOT CKOPOCTh JeHUTPU(DUKALIAN?
[To oTHOIIEHUIO K KUCIOPOAY OakTepuu poja Azotobacter siB/ISIOTCH. ..
Kakue BelriecTBa moyyaroT KJ1yOeHbKOBbIe OaKTepUX OT PaCTeHUH MPU CUMOMO03e?
Kakvie MUKPOOPraHU3MBblI SIBJISSFOTCSI aCCOLMaTUBHBIMU a30T(HHUKCaTOpaMu?

L ooNUAE WN

Ha kakux mnouyBax (B 3aBUCUMOCTH OT IJIOAOPOJUSi U BOAHOTO pexkuMma) 3¢ deKTrBHee
BCET0 MPUMEHSITh a30TOOAKTEPUH?
10. Kakvie MUKpPOOpPraHrW3Mbl COCTaBJISIFOT OCHOBY HUTPAarvHa?
Tecm 2
Kakue BelllecTBa mo/iBepraroTCsi aMMOHU(PUKALIUK?
3aBUCHUT JIU MPOLIECC UMMOOM/TH3al[MH a30Ta B TIOYBE OT BpeMeHU roja?
[Iporjecc okucaeHWss MUKPOOpPraHM3MaMu aMMHaKa B a30THYHO KHUC/IOTY Ha3bIBaeTCs...
[To oTHOIIIEHHUIO K KUCTIOPOAY JeHUTPUPUIUPYIOIHe OaKTepuu SIBJISIOTCS. .

SARESER I .

B  0eccTpyKTypHbIX TIOUBax HHUTPUGHUKAIMS W  JAeHUTPUDUKAIUS  MPOXOJSAT
OZJHOBPEMEHHO WJIU M0C/e/]0BaTebHO?

o

YuacTByIOT /i1 rpyubbl B (PMKCAL[MM MOJIEKY/ISIPHOTO a30Ta?

Kakve 1eHHble [Ji pacTeHWM BellecTBa BBIJEJSAIOTCA KieTKamMu Azotobacter

chroococcum B okpyKaroliyto cpesy?

8. CumOMOTHUECKUMU a30T(PUKCATOPAMU SIBJISIFOTCS. .

9. W3 KakMxX KOMIIOHEHTOB TOTOBUTCSI pU30TOPPUH?

10.B paboTe ¢ KakKuMH Ce/IbCKOX031CTBeHHBIMHU KYJ/IbTypaMH UCTI0J/Ib3YeTCsl HUTPAruH?

Tecm 3

1. Bo36ygutensiMmu aMmMoHUbUKaL[K OeKOBBIX BEIeCTB SIBJISIOTCHL. ..

2. B kKakux yoioBUsiX (apOOHBIX WAM aHA’POOHBIX) KOHEUHBIMH TIPOAYKTaMHU
aMMOHU(DUKALMK OeNKOBBIX BeILeCTB SIB/ISIOTCS aMMHaK, BOJa, YIJIEKHC/IBIA Ta3 U
cy/ibdatbI?

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

4. Kakuve MUKpPOOPraHvW3Mbl y4acTBYIOT B HUTPU(DUKALIUNA?

5. B uém 3ak/royaercsi 3HaueHHe HUTPUGUKALUMK [/1s1 Q30THOTO MMUTaHUs pacTeHUi?



B kakux mpotieccax TpeBpallieHrdss MUKPOOPraHM3MaMH COeIMHEHUM a30Ta y4aCTBYIOT
6akTepun Pseudomonas?

Kakue (akTopsl CTIOCOOCTBYIOT MPOTEKAHHUIO AeHUTPUPUKALIAH?

[To oTHOIIEHHIO K KUC/I0pPOoy a30TdhuKcaTopbl U3 pofia Clostridium siB/siroTCA. ..

B Kako#l CTafiud CBOETro pa3BUTHS K/IyOeHbKOBble OAaKTepHUHM OTJMYAIOTCS CaMOi
BBICOKOM a30T(HUKCUPYIOLeH CTTIOCOOHOCTHIO?

10.Kakue = MuKpoOHble  3emyeygoOpuTe/bHble — TperapaThl  INPUMEHSIFOTCS B

ke

9.

CeJIbCKOX0351CTBEHHOM TIPOU3BO/ICTBE?

Tecm 4
Kakuie MUKPOOpPraHU3Mbl OCYILIECTB/ISIFOT aMMOHU(PUKALIVIO B @aHA9POOHBIX YC/IOBUSIX?
Kakue BHelHYe (aKTOPbI OKa3bIBAIOT BJIMSTHHE Ha CKOPOCTb aMMOHU(UKAITUH?
YcunuBaeT 1M UMMOOW/T3al[|I0 a30Ta 3aralika COJIOMbI B TIOUBY OCEHbBIO?
Bropyto a3y HuTprUKaLMKA MOYKHO TIPeJICTAaBUTh C/Ie[yIOIIM YpaBHEHHUEM...
C TmoMOIIbI0 KakKUX arpoTeXHUYeCKUX TPHUEMOB BO3MOXKHO PperyaMpoBaHUe
JleHUTpU(UKaALAN?
Ilng Kakux TUIIOB TIOUB XapaKTepHO HauOosbllee pacrpocTpaHeHue Azotobacter
chroococcum?
CuMbroTHUeCKMMH a30T(HKcaTopaMy y 6000BBIX paCTeHHH SIB/ISIFOTCS. .
Kakue BelrjecTBa IIOJIy4alOT pPACTEHUS OT aCCOLMATHBHBIX a30T(UKCATOPOB B
pe3y/bTaTe B3aMMHOTO 0OMeHa?
Kakoii MUKpOOHBIH TIperiapaT rOTOBUTCS Ha OCHOBE KITyOeHbKOBBIX OaKTepHii?

10. Criocobom miprMeHeHUs a30TO0AKTepUHA SIB/ISIETCS. ..

kb=

o

9.

Tecm 5
[Ipoiiecc MuHepanu3alUy OpraHuueckrx (JopM a3oTa /10 aMMUaKa Ha3bIBaeTCsl. ..
[To oTHOIIIEHHUIO K KUCTIOPOAY YPOOaKTePUH SIBIISIFOTCSL. .
Uemy paBHO cooTHouleHre C : N B meperpesiieM HaBo3e?
CkonbKO (a3 BbIZIe/ISAIOT B HUTPU(UKAL[UN?
KakoBbI BO3MO)XHbIe OTpHlLIaTe/ibHble TOC/e/CTBUSI HUTPUPUKALIMM [JJ/Is1 T/IOAOPOAUS
T0YB?
Bo30yaurensMu eHUTPUGDUKALIUU SBISTFOTCS. ..
B uém 3akstouaeTcsi 3HaueHWe (PUKcal[MM MOJIeKYJ/ISIPHOTO a30Ta MUKPOOPraHW3MamMu
[/1S1 TTATaHWSL paCTeHUN ?
B kakoMm mpoijecce mipeBpalljeHUsI MUKPOOPraHWU3MaMU COeJMHEeHWN a30Ta yuaCTBYHOT
6aktepun poga Rhizobium?
KakoBa 1iocie/joBaTeTbHOCTb CTaZIMHOTO Pa3BUTUSI KITyOeHBKOBBIX OaKTepHii?

10. Kako#i MUKPOOHBI#1 MpernapaT UCI0Jib3yeTcsi B paboTe C OBOIIHBIMU KYJIbTYPaMU?

ARSI .

Tecm 6
[1pu Kakux yC/I0BUSX MO OTHOIIEHHUIO K KUC/I0PO/ly TPOXOAUT aMMOHU(bUKaI[Ws?
KoHeuHbIMU NIPOAYKTaMU aMMOHHU(DUKAI[UK MOUEBHHBI SIBJISIFOTCSL. ..
ITpu kakoM cootHomreHru C:N He MPOUCXOAUT UMMOOUTA3ALIUS?
Kakvie MUKpPOOPraHU3Mbl OCYI1[eCTB/ISIIOT BTOPYHO (ha3y HUTpUPUKALIUKU?
Hutpudukaiys mpoxoAuT B a3poOHBIX WK aHa3POOHBIX yC/TOBUSIX?



9.

[TpoLecc BocCCTaHOBIEHUs] HUTPATOB /10 aMMMaKa, KOTOPBIM SIBJSIeTCS UCTOYHUKOM
a3oTa NpU T[OCTPOEHWH KJIeTOUHOTO BelecTBa MHKPOOPraHM3MOB U pacTeHuH,
Has3blBaeTCHl...

B uém niposiBisieTcs Bausinue Azotobacter - chroococcum Ha pocT pacTeHuU?

Kakve 3HaueHusi pH cpenbl SBASIOTCA ONTUMAaJbHBIMU U1 >KU3HeZesTeTbHOCTH
K/TyOeHbKOBBIX OaKTepuii?

Kakue MUKPOOpPraHU3Mbl CTIOCOOHBI OCYIeCTB/ISATh (PUKCALIMI0 MOJIEKY/ISIPHOTO a30Ta?

10.B paboTe ¢ KaKuMH CeTbCKOXO035IMCTBEHHBIMU KY/IbTyPaMU UCTIO/Ib3YeTCsl pUu30TOphUH?

S i

o

8.
9.

Tecm 7
CoueraHue KakMx BHelIHMX (akTopoB obecrieurBaeT BBICOKYIO CKOPOCTb
aMMOHU(UKaLN?
Kakre MUKpPOOpraHu3Mbl OCYILeCTB/ISIOT aMMOHU(PUKALIMIO MOYEBUHBI?
Uemy paBHO cooTHoleHue C: N B cBexxeM HaBo3e?
B uém 3ak/rouaeTcs CyLHOCTb BTOPOH (pa3bl HUTPUPHUKALN?
[Tpoliecc BOCCTaHOBJEHHsSI HUTPATOB W HUTPUTOB [0 Tra3000pasHBbIX COeJUHEHUM
Ha3bIBaeTCH. ..
Y4acTBYIOT /IM aKTUHOMMULIETHI B (PMKCALIMA MOJIEKYJISIPHOTO a30Ta’?
Kakue cB0o60JHOXMBYIIME a30T(HUKCATOPbI PaCIPOCTpaHeHbl B TOYBAX YMeEpPEHHOTO
K/Mmara?
Kakum pacteHusiM B 60siblileli cTereHH NpUCyIiia cuMOruoTHuecKas a3oThuKcarys?
B uém 3ak/rouaeTcs BIUsIHUE HUTParvuHa Ha POCT M pa3BUTHe paCTeHUu?

10. I3 KakuX KOMIIOHEHTOB TOTOBUTCST a30TO0OAKTEPUH?

1.

w

Tecm 8
B KakuxX ycioBUsIX (@9pOOHBIX WM aHA’POOHBIX) KOHEUHBIMH TIPOAYKTaMH
aMMOHU(UKaIMM OeKOBBIX BeIlleCTB SIB/SIOTCS aMMUAaK, aMHWHBI, YIJIEKUC/IBIM Ta3,
OpraHvuYecKHre KUC/IOThbI, MePKaITaHbl, UH/0JI, CKaTOJI, CEpOBO/IOPO/?
YcunvBaet M UMMOOWIM3AI[HIO a30Ta 3arialiika CoJIOMbI B TIOUBY BeCHOM ?
Kakwue ycnoBus criocob6CTBYIOT MyUllieMy TIPOTeKaHUI0 HUTpUDUKaIIH?
Kakoli mpoliecc TIpeBpallleHHs a30Ta TIIpd CO3PEBAaHMM HaBO3a CIIOCOOCTBYeT
TI0JIyYeHUIO U3 Hero OPraHNuecKoro y100peHust XOpolilero KauecTna?
Kakue MMKPOOpPraHHU3Mbl OCYITIECTBIISIOT MepBYIO (ha3y HUTPUGDHKALIMNA?
ITporjecc 6MOIOrMUECKOr0 BOCCTAHOB/IEHUSI HUTPATOB HA3bIBAETCH...
B KkakoM nmpoijecce TIpeBpallleHUsMU MHUKPOOpPraHU3MaMH COeJIMHeHWM a30Ta
yUacCTBYIOT ypobakTepun?
[To oTHOIIEHUIO K KUCTIOPOY KITyOeHbKOBbIe OaKTepUU SIBJISTIOTCA. ..
B kakom mporjecce mpeBpalljeHUs] MUKPOOPraHU3MaMH COeJMHeHHI a30Ta yuaCTBYeT
Azotobacter chroococcum?

10. Kako#i MMKPOOHBI# MpemnapaT UCIoJb3yeTcsi B paboTe ¢ 6060BbIMU KYJIbTYPaMU?

1.

Tecm 9
KoHeuHbIMM TIPOyKTaMM aMMOHU(UKaMu OeTKOBBIX BEI[eCTB B aHA3POOHBIX
YCIOBUSAX SBJISIFOTCSL. ..
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Kakoii rmpoliecc mipeBpallleHHsi MUKPOOPTaHW3MaMu COeJWHEHWM a30Ta SIBJISeTCs
oOpaTHBIM UMMOOU/TU3ALIUN?
Kakue MUKpPOOpraHU3Mbl yUaCTBYIOT B HUTPUPUKAL[AN?
[TepByto a3y HUTPUPUKALIMM MO>KHO TIPe/ICTaBUTh CJIeIVIOIINM yPaBHEHUEM. ..
KakoBbI oTpHIiaTeIbHbIe TIOCeICTBUS AeHUTPUMUKALIAN?
B  OCTpYKTypeHHbIX TIOUBax HUTpUPUKALMSA U JAeHUTPUDHUKALUS  TPOXOAST
O/THOBpEMEHHO WJIY TI0C/Ie/JOBaTeTbHO?
Kakue BelllecTBa Mo/ly4yatoT acCOLIMaTHBHbIE a30T(HUKCATOPhI OT paCTeHU B pe3yJ/ibTaTe
B3aMMHOTO 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30THUKCUPYIOIIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B Kakux CTaJusiX CBOEro pa3BUTHs KIyOeHbKOBbIe OaKTepUM HaXOMATCS B TIOUBE?
B Kakue CpOKHU Ce/IbCKOX031iCTBeHHbBIe KY/IbTyphl 00pabaThiBatOTCSI HUTParHOM?
Tecm 10
Kakue a3pobHbIe OaKTepHH YUaCTBYIOT B aMMOHUGMUKAIIUN Oe/TKOBBIX BEI[EeCTB?
Yemy paBHO cooTHoieHnue C : N B conome?
UeMy paBeH TeMIlepaTypPHBIM ONTUMYM [I/Is1 KU3HEesTeTbHOCTH HUTPUGDUIIUPYIOIIUX
bakTepuii?
XuMu3M HUTPUGDHUKALIMH MOXKHO TIPeZICTaBUTD Uepe3 CIeyIolre YPaBHeHMsL. ..
[Ons kakux 1oyB (B 3aBUCMMOCTU OT Tura ¥ pH cpenbl) xapakTepHa KOCBeHHasi
JleHUTpUDUKALIUS?
B KakoMm Tiporiecce mpeBpalljeH|s MUKPOOPraHMU3MaMH COeJUHEeHU a30Ta y4acTBYIOT
6akTepuu pogos Nitrosomonos, Nitrososovibrio, Nitrosocystis?
HNeruTpudUKaIys MpoxXoJuT B a3pOOHBIX WU aHA3POOHBIX YCIOBUSX?
YeMy paBeH TeMIIepaTypPHbI ONTUMYM I >KU3HE[EesTeIbHOCTU KITyOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa Moy4yarOT pacTeHUs TIpU CUMOMO03e OT KTyOeHbKOBBIX OaKTepuii?
B pabore C KakMMU CeIbCKOXO3AMCTBEHHBIMH  KYJbTYpaMU  HCIIOJIb3YeTCS
a30ToOaKTepuH?
Tecm 11
BakTepry Kakux po/[0OB IPUHUMAIOT yyacThe B aMMOHH(UKaI[uK 6e/TKOBLIX BelljeCTB?
I[Tpu kakoMm cootHomieHuu C : N poucXoAuT UMMOOMIU3ALIYS a30Ta B TTOUBe?
[To OTHOIIIEHHUTO K KUCIOPOAY HUTPUGDHUIUPYIOIIe OAKTePUH SIB/ISTIOTCH. ..
B uéMm 3ak/irouaeTcs IONIOXKUTENIbHOe 3HaueHue AeHUTpU(dUKaIud B 1eJIoOM [/
TIpUPO/BI?
A3oTduKcaTopbl, CyI[eCTBYIOIMEe He3aBUCHMO OT PACTeHUM, Ha3bIBalOTCS. .
Kakue 3Hauenusi pH cpeanl SIBASIOTCS ONTUMAa/IbHBIMU IS >KU3HEEesTeTbHOCTH
Azotobacter chroococcum?
B Kakux mouBax (B 3aBUCMMOCTH OT IuIofiopoAusi U pH cpezbl) pacmpocTpaHeHbI
K/TyOeHbKOBBIE OakTepuu?
B Kakux cTagusix CBOEro pa3BUTHs KITyOeHbKOBbIe OaKTePUU HAaXOASTCS B PACTEHUSIX?
Kakue MMUKpPOOpraHHU3Mbl COCTaBJ/ISIIOT OCHOBY a30TobakTeprHa?
CriocoboM mprMeHeHUsI HUTparuHa sIBJISIeTCS. ..



7.
8.
9.

Tecm 12
KoHeuHbIMU MPOIyKTaMH aMMOHU(UKALMKA OeTKOBBIX BelLeCTB B a9POOHBIX YCIOBUSX
SIBJISIFOTCSL. ..
B kakoe BpeMsi ToZia UMMOOHW/IM3a1IMs a30Ta B IIOYBe UMeeT OTpULIaTe/IbHOe 3HaueHue?
Kakue 3HaueHusi pH cpefpl SIBASIIOTCS ONTUMA/JbHBIMU I >KU3HEEesTeIbHOCTH
aBTOTPO(HBIX HUTPHU(PUKATOPOB?
B uéM 3akstouaeTcs 3HaueHre HUTpUbUKaluu 151 GochOopHOTo MUTaHUsI paCTeHU?
CylHOCTh Kakoro mpoliecca MpeBpaleHrss MUKPOOpPraHM3MaMu COeJMHeHWM a30Ta
COCTaB/IsieT HUTPaTHOe JibIXxaHue?
Kakue BHemHMe (DakTOpbI CIOCOOCTBYIOT HauOOJIbIIEMY pPacCIpOCTPaHEHHWIO B TIOUBe
Azotobacter chroococcum?
Kakue MUKpPOOpraHu3Mbl OCYILECTBJISIIOT aCCOLMAaTUBHYIO a30THUKCALIUIO?
Kakoe cBOMCTBO K/1yOeHbKOBBIX OaKTepHUM yUUTHIBAeTCS TIPYU TTPUMEHeHUH HUTParuHa?
Criocobom TipuMeHeHUs1 pu30TOpGhUHA SBISIETCS. .

10. B uém 3ak/mrouaeTcs B/MsiHUE a30TOOAKTepUHA Ha POCT U Pa3BUTHE PACTEHUM?

KonrposbHas pabota (TecTbl) — Brosiornueckasi a30ThHUKcaLys
Tecm 1
Kakwue BelrjecTBa MMoJiydaroT K/iy0eHbKOBbIe OAKTePUU OT pacTeHui pyu cumbro3se?
Kakyvie MUKpOOpraHU3MbI SIBJSIFOTCSL aCCOLIMaTUBHBIMU a30T(HKCcaTOpaMu?
Ha kakux mouyBax (B 3aBHCHMOCTH OT IJIOZIOPOAMSI U BOJHOTO pexxrma) 3ddeKTuBHee
BCEr0 MPUMEHSITh a30TO0aKTepUH?
Kakue MUKpOOpraHu3Mbl COCTABJISIIOT OCHOBY HUTparvuHa?
Tecm 2
YuacTByIOT /1 rpyubbl B (PUKCAL[MM MOJIEKY/ISIPHOTO a30Ta?
Kakve 1eHHBble [/ pacTeHHM Bel[ecTBa BBIJENISIOTCS KieTKamMu Azotobacter
chroococcum B okpy»Karoliyto cpesy?
CuMOMOTHUECKUMH a30T(PUKCATOPaMH SIBISIFOTCS. ..
B paboTe ¢ KaKumMM CelbCKOX035IICTBEHHBIMU KY/IbTYPaMHU MCII0/Ib3yeTCsl HUTPAarvH?
Tecm 3
B Kkakoli cTafuM CBoero pas3BUTHsl Ki1yOeHbKOBble OaKTepUu OTIMUAOTCS CaMOU
BBICOKOM a30T(HUKCHUDPYIOIEHN CIIOCOOHOCTRIO?
Kakve  MUKpOOHble  3eMjeyZoOpuTesnbHbIe  TIperapaTtbl  TMPUMEHSIOTCA B
CeTbCKOXO031CTBEHHOM TIPOU3BO/ICTBE?
3 KaK1X KOMITOHEHTOB TOTOBUTCSI pU30TOPHUH?
Kakoit MUKpOOHBIH TiperapaT UCIosib3yeTcs B paboTe ¢ 6000BbIMU KyIbTypaMu?
Tecm 4
CuMOUOTHUeCKUMH a30TPUKCcaTopaMy Y 6000BBIX pacTeHUH SBSIOTCS...
Kakye BeljecTBa TIOMy4alOT pacTeHUs OT AaCCOLMATHMBHBIX a30T(HHUKCATOPOB B
pe3y/bTaTe B3aMMHOTO 0OMeHa?
Kakoit MUKpOOHBIi riperiapaT rOTOBUTCSI HA OCHOBe KyOeHbKOBBIX OaKTepuii?
CriocoboM mprMeHeHUsI a30T00aKTepyHa SIB/ISIETCH. .



Tecm 5
B uéMm 3aktouaeTcs 3HaueHUWe (UKCAIL[UM MOJIEKY/ISIPHOTO a30Ta MUKPOOPraHU3MaMH
JUTSE TTATAHUST PACTEHUI?
B KakoMm Tiporiecce mpeBpalljeH|s MUKPOOPraHMU3MaMH COeJUHEeHUM a30Ta y4acTBYIOT
6akTepuu poga Rhizobium?
KakoBa mocie[joBaTe/lbHOCTb CTaJJUMHOTO Pa3BUTHS K/TyOEeHbKOBBIX OAaKTEPHIA?
Kakoit MUKpOOHBIH TiperapaT UCI0JIb3yeTcs B paboTe C OBOIHBIMU KYy/IbTYPaMH?
Tecm 6
Kakue 3HaueHwss pH cpepl SIBJASIOTCS ONTUMa/JbHBIMM [IJIS >KHA3HEeSTeTbHOCTU
K/TyOEeHbKOBBIX OAKTEPUIA?
Kakue MUKPOOpPraHu3Mbl CTIOCOOHBI OCYITIECTB/IATh (PUKCALUI0 MOJIEKY/IIPHOTO a30Ta?
B paboTe ¢ KaKuMU Ce/TbCKOXO035HCTBEHHBIMU KYJIbTYPaMH HCIIOJTb3YeTCst pu30TopduH?
[To OTHOIIEHUIO K KUCOPOAY KIyOeHbKOBbIe OAKTePUH SIBJISTIOTCHL. .
Tecm 7
Y4acTBYIOT /T aKTUHOMMIIETHI B (PUKCALIUK MOJIEKYJISIPDHOTO a30Ta?
Kakue cBOOOJHOXXMBYIIIME a30T(PUKCATOPbI paclpOCTpaHeHbl B MOYBAX YMEPEHHOTO
K/mMara?
KakuMm pacteHusiM B 00JibIIIeid cTerieHH TIPUCYIIa CMMOroThYecKast a30ThuKcarys?
B uéM 3aK/rouaeTcs BAUSTHUE HUTParuHa Ha POCT U Pa3BUTHE PACTEHUI?
Tecm 8
Kakue BelriecTBa 1oJIyuaroT acCOI[MAaTHBHBIE a30T(HUKCATOPhI OT paCTeHUH B pe3y/bTare
B3aMMHOT0 0OMeHa?
CBOOOAHOXKUBYIIIMMU a30THUKCUPYIOIIIMMUA MUKPOOPTaHU3MaMH SIBJISTFOTCSL. ..
B KakMX CTaJusiX CBOEro pa3BUTHS KIyOeHbKOBbIE OaKTepUM HaXOMATCS B TIOUBE?
B Kakue CpOKHU Ce/TbCKOX03iCTBEHHbBIE KY/IbTYpPhl 00pabaThIBatOTCS HUTPAarHOM?
Tecm 9
YeMy paBeH TeMIIepaTypPHbIA ONTUMYM Ui >KU3HE[EesTeIbHOCTU KTyOeHbKOBBIX
bakTepuii?
Kakue BelriecTBa Mo/IyyaroT pacTeHUs TIpU CUMOMO03e OT KyOeHbKOBBIX OaKTepuii?
B pabote C KakuMU CebCKOXO3SMCTBEHHBIMH  KY/JIbTYPaMU  HCIO/b3YeTCs
a30TOOaKTepuH?
B Kakux cTagusix CBOero pa3BUTHs KITyOeHbKOBbIe OaKTePUU HaXOASTCS B PACTEHUSIX ?
Tecm 10
B kakux mouyBax (B 3aBHUCMMOCTUA OT Tuiofopoaust U pH cpezbl) pacripocTpaHeHb
K/TyOeHbKOBBIe OaKTepuu?
B KakMX CTausiX CBOEro pa3BUTHS KITyOEHbKOBbIE OAKTePUU HAXOASTCSA B PACTEHUSX?
Kakue MUKPOOpPraHU3Mbl COCTaB/ISIFOT OCHOBY a30TOOaKTeprHa?
Crioco60M npyUMeHeHHs] HUTparuHa sIBJISIeTCSl. .
Tecm 12
Kakue MUKPOOpPraHU3Mbl OCYIIIECTBIISTIOT aCCOLMAaTUBHYIO a30ThUKCAIHIO?
Kakoe CBOHCTBO K/TyOeHbKOBBIX OAKTEPUH YUUTHIBAETCS TIPYU ITPUMEHEHHUH HUTPAaruHa?
CriocoboM nprMeHeHUsI pu30TOp(UHA SIBSETCH. ..



4. B uém 3ak/mouaeTcs BUsiHYAE a30ToOaKTepHHa Ha POCT U Pa3BUTHE PAaCTEHUM?

VuauBuayanbHOe TBOPUECKOe 3a/jaHre
Posib MUKPOOPraHU3MOB B TIPUPO/Ie U XKU3HU YesIoBeKa»

Tembl UHAMBUYA/IbHBIX TBOPUYECKHUX 3a/iaHUN/TIPOEKTOB:

1. XapakTepucTvka MUKpoopraHusma p. Pseudomonas ¥ ero posnb B TIpuUpoJie W/WIH
JKU3HU UesioBeKa.

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

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

4. XapakTepucCTWKa MUKpoopraHu3Ma p. Nitrosomonas U ero poJsib B IIpUPOZE W/WIU
JKU3HU UYesioBeKa.

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

6. Xapakrtepuctvka MuUKpoopraHusma p. Nitrosococcus ¥ ero posib B IIpUpOJe /WU
JKU3HU 4yesioBeKa.

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

8. XapakrepucTtuka MUkpoopranusma p. Nitrobacter u ero posb B mpupojie /WM >KU3HU
yesi0BeKa.

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

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

11. XapakTeprucTika MUKpoopraHvsMma p. Beggiatoa v ero poJib B NpUpoze U/WId KU3HU
yesioBeKa.

12. XapakTepucTrika MUKpoopranusma p. Rhizobim u ero posibs B mpupojie W/umm >XU3HU
yesioBeKa.

13. XapakTepucTtika MUkpoopranusmMa p. Chromatium u ero posib B mpupoie U/Wiv >KU3HU
yesioBeKa.

14.XapakrepuctTika MukpoopraHusma p. Thiospirillum u ero posb B mpupose w/umu
JKU3HU yesioBeKa.

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

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

17.XapakTepucTika MUKpoopraHusma p. Staphylococcus u ero posib B Tpupofe W/uau
JKU3HU 4YesiOBeKa.

18. XapakTepucTiKa MHKpoopraHu3ma Streptococcus lactis v ero posib B mpupojie W/umu
JKU3HU 4YesiOBeKa.



19. XapakTepucTka MHUKpPOOpraHusma Streptococcus Cremoris U ero pojib B MpUpoze
Y/WIH )KU3HU YesioBeKa.

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

21. XapakTepucTuKa MUKpoopranusma Bacillus cereus v ero posib B Ipupo/ie W/Win >KU3HU
yeJsiIoBeKa.

22.XapakTepucTHKa MUKpoopraHu3ma Bacillus megaterium u ero posib B Ipupoje W/Wiu
JKUA3HU YeJsIoBeKa.

23. XapakTepucTuka MUKpoopranusma Bacillus mesentericus v ero posb B npupojie u/vumu
JKHA3HU YesIOBeKa.

24. XapakTepucTvka MuKpoopranusma Bacillus mycoides u ero pons B mpupoje W/nmu
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/VY )KU3HU YesioBeKa.

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

28. XapakTepucTvka MUKpoopranusmMa p. Desulfotomaculum u ero ponb B Mpupoie u/wumi
JKHA3HU YesIOBeKa.

29. XapakTepucTKa MHUKpoopranusma Lactobacillus bulgaricus u ero pons B mipupoje
W/VY )KU3HU YesioBeKa.

30. XapakTepucTvka MuUKpoopraHusMma Lactobacillus lactis u ero ponbs B mpupoje w/vau
JKU3HU YeJsIOBeKa.

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

32. XapakTepucTrikKa MUKpoopranusma p. Sulfolobus u ero posib B mpupo/ie W/WaM >KU3HU
yesioBeKa.

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

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

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

36. XapakTepucTvKa MUKpPOOpraHM3Ma p. Sarcina ¥ ero posib B IIPUPOJe W/WIU JKU3HU
yesioBeKa.

37.XapakTepucTriKa MUKpoopraHusma p. Propionibacterium v ero ponb B IpuUpojie W/Wiu
JKU3HU 4YesiOBeKa.

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

39. Xapaktepuctvka 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 MUKpOOpraHmsma p. Myxococcus ¥ ero poJib B IpUPOJe U/W/IN )XU3HU
yesioBeKa.

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

43. XapakTepuCcTuKa MHUKpoopraHusma p. Derxia ¥ ero pojb B TPUPOJE W/WUIU KU3HU
yesiIoBeKa.

44.XapakTepucTUKa MUKpoOopraHusma p. Agrobacterium ¥ ero poJjib B MpHUPOJe W/WUIH
JKHA3HU YesIOBeKa.

45. XapakTepucTuKa MUKpoopraHusMa p. Acetobacter ¥ ero poJib B IpUPOAe W/ WUIN XKU3HU
yesioBeKa.

46. XapakTepucTuKa MUKpoopranusmMa p. Escherichia u ero posib B ripupojie W/win »KU3HU
yesioBeKa.

47.XapakTepucTuKa MUKpoopraHusma p. Salmonella u ero posbs B mpupoje W/Wau >KU3HU
yesioBeKa.

48. XapakTepuctuka MukpoopranusMma p. Klebsiella u ero pons B mpupojge w/umm >XuU3Hu
yesIoBeKa.

49. XapakTepucTHUKa MUKpoopranr3ma p. Enterobacter v ero poJib B IpUpo/ie W/ XXU3HU
yesioBeKa.

50. XapakTepucTKa MHKpOOpraHusMma p. Proteus u ero posib B NpUPOJe W/WUIU KU3SHU
yesioBeKa.

51. XapakTepuctuka MUKpoopraHusma p. Erwinia ¥ ero posib B IpuUpoje W/WIU KU3HU
yesioBeKa.

52. XapakTepucTvka MUKpoopraHusma p. Photobacterium u ero posbs B mpupoze u/vau
JKU3HU 4yesioBeKa.

53. XapakTepucTviKa MUKpOOpraHusma p. Leuconostos v ero posib B [IpUpOZe W/WIN KU3HU
yesioBeKa.

PaboTa BBLITIONHSIETCS B COOTBETCTBUM C TIJIAHOM, TIPUBEJIEHHBIM B METOJUUYECKUX
YKa3aHUSIX 110 JUCLIUTIIUHE.

Kpurepuu onjeHku:

Ne OueHka B
OrieHMBaeMble MTapaMeTphbl
/1 basuiax

1. | KauecTBO fOKn1aja:

MPOU3BOJUT  BbIJAIOIeeCcss BIeuyaT/eHue, COMPOBOXKAAETCS
W/UTFOCTPaTUBHBIM MaTrepuasiom, WCII0/Tb30BaHbl
MHUKPOOHMOIOTMUeCKHe TeXHOJIOTUH B TMpaKTHUKe TMPOWU3BOJCTBA U
repepabOTKH Ce/TbCKOX035THCTBEHHOM MPOAYKLIUY;
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- YETKO BBICTPOEH;
- paccka3bIBaeTCsl, HO He 00BSICHSIETCS CyTh pabOTHI;
- 3aUUTHIBAETCS.

2. | Ncmonb30BaHMe 1eMOHCTPALMOHHOIO MaTepuara:




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

Tripe/iCTaB/Ie€HHbIN JleMOHCTPaLMOHHbIN Marepual He 0
WCTIONB30BAJICS  JOKMAJUMKOM 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 XapaKTepu3yroT pabory;
- HEUETKH; 1
- UMEIOTCS1, HO He [I0Ka3aHbl. 0

MakcumasnbHoe KosuuecTBO 6a/uioB — 10, MuHuManbHOe — 5. CTyZIeHT, TIOyUYUBIIANA
MeHee 5 Gasa, rosyuaet 0 6asIoB.

CutyanuonHsble 3azaum (103agau) - KpyroBoport yriepo/a

1.Kak 8 npupode, mak u 8 JCU3HU Yen08eKd WUPOKO pAcnpOCmMpaHeHHbIM Nnpoyeccom
sien1s.emcesi cnupmosoe bpodiceHue. U 8 xneboneueHuu, u 8 Cnupmosom npousgoocmee
ucnonb3yemcsi 00uH 8U0 Opodiciicell — Sacchromices cerevisia , a a¢p¢pekm noayuaemcs
pasublil. Yem 3mo MONHCHO 00BACHUMD.

2. Ecau 0os20 nepedepacugamb mecmo, NocmasneHHoe Ha nupo2u, uiu 6auHbl, Nosigasiemcs
CunbHbIU 3anax cnupma. Yem smo modcHo obwsichHumb? Ilouemy smoeo He 6bL1O 8
Hauase npoyecca.

3. B xo0e npuzomogneHusi BUHa BMECMO HOPMA/AbHO20 NPOOYKMA MOMCHO NOAYUUMb YKCYC.
Om ue2o0 3mo 3agucum? Kak He donycmumb makozo pe3y/ibmamad.

4. ITeped nepeoli Mupoeol 80lHOU HeMeykue cnupmoeble 3ago0bl OblLiu Obicmpo u 6e3
0COObIX 3ampam nepeopueHmMuUpo8aHbl HA NPOU3BOOCMBO 2AuYyepuHd, Heobxo0UMOz20
0/11 npuzomoeneHust 83pblguambix gewjecms. Ilouemy s3mo 603mMoxcHO? Umo 6bu10
U3MEHeHO 8 mexHO/02UU 3mux npednpusimuli?

5. Umo npoucxodum C MOJAOKOM 8 npoyecce e20 ecmeCcmeeHHO20 hepexood 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 omauuaromcsi om o00bluHbIX? B uem 3akawouaemcs ux nosne3Hocmsb?

Umo Bbl 3Haeme 06 ux uzeomoeneHuu?

7.Ha cenbckoxo3alicmeeHHbIX NOMSAX U HA CAOOBbIX Y4YACMKAX 6 Nou8y eHce200HO

3anaxuearomcsl U 3akanblgaromcsi pacmumesabHble ocmamku. Kakue eewjecmea 8 Hux



cooepaycamcsi? Umo ¢ Humu npoucxooum? Ymo ayuwe - 3aKonamb UAU CHceub 3mu
ocmamku?

8.Cadosble nougbl UaCmo MyAbuUpyrOm ONUAKAMU UAU CMPYHCKOU OpeBecHbIX Nnopoo.
Kakue mukpoopeaHnu3mbl ux pasznazaioom?  Kakoebl nalOCbl U  MUHYCbl 3MO20
Meponpusimus ?

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

1.MHmeHcusHocmb npoyecca MuHepaau3ayuu OpeaHuueckux yoobpeHuil u noab3a om

UCNoO/b308aHUSl CU/ABHO 3dBUCUM OM COOMHOWEHUSI 8 HUX MeHcOy KO/AUu4eCcmeom

yenepooa u koauuecmgom azoma (C : N) ObwssicHume Kak caoxcumcs baiaHc azoma 6

nouee u KAak 3mo ompasumcs Ha H#CU3HU pacmeHull, ecau

a) cootHoiieHue C : N B komrocTe coctapsieT 100:1

6) cootHomenre C : N B Komriocte coctaBmsieT 20:1

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

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

2.0cmasuiytocsi nocie y6opKu 3epHO8bIX Ky/Abmyp COAOMYy MOMCHO UCNOAb308AMb  NO-
pasHomy — cobpamb U UCNO/Mb308aMb HA KOPM HCUBOMHbIM, Cceub (npu 3mom 301a
nonadaem 8 nougy), 3anaxams (Npu 3MoM 8 nougy nonaddem Op2aHu4ecKass mMacca c
coomHoweHue C:N-100:1). Ilonbimalimecb NpoaHaAU3uUpo8amb NAOCbl U MUHYChbI
Kax 0020 u3 amux meponpusimutl.

3.Ipoyecc Humpucpukayuu 8 CeAbCKOXO351UCMBEHHbIX NOYBAX MOd}cem umMemb Kak
nosodicumenbHoe, Mak u ompuyame/nbHoe 3HayeHue. mo 3asucum om ocobeHHocmell
nousbl u om Oelicmeuli azpoHoma. Kak 6ydem ocywjecmensimbcsi Humpugukayus u
KaK08d ee a2pOHOMUYECKAsl 3HAYUMOCMb 8 C/1e0YIoWuX CUmyayusix:

a) [Touss! kucnsie (pH- 4,5), 6eanbl rymycom (1,5%), TsKeI0ro MeXaHUYeCckoro CoCTaBa.

6) IlouBnl erkue, uepHO3eMHbIe (cozep>kaHue Tymyca 4.5%), HelTpanbHble, UTHTEHCUBHO

yI00pSIOTCS OpraHUueCKUMH y100peHusIMH, MUHepa/ibHble y00peHrsi BHOCATCS B
aMMuauHou opme.

B) IlouBBl /I€PHOBO-TIOA30/IUCTBIE, CAA0OKHC/IbIe, 00eCTIeueHHOCTh TYMYCOM Cpe[HSIs
(2,4%), oprannueckux yi00peHuii MoyyaroT HeJIOCTaTOUHO, a MUHepasibHble a30THbIe
ymo6peHUst BHOCSITCS B OCHOBHOM HUTpPATHOU (hopme

[TpoaHanu3upyliTe KaXAyH CUTyal[Ul0 C TOYKWA 3PEHUs] BO3MOXKHBIX MEPOTIPUSITUH,
HarpaB/iIeHHbIX Ha y/IyullleHhe CUTYaluu.

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

2. XeMOCHUHTE3 Y IMPOKAPHUOT OTKPBIL: «.uuuueeennnuneerannneereanneeeeannneeeeannneeennns
3. Twun nuraHus, TIp¥ KOTOPOM TJIaBHBIM UCTOYHUKOM yriiepoga ssisiercs:i CO2, Ha3bIBaeTcs



[Ipy MMBOBapeHWM W BUHOJIENIUW WCIIOJB3YIOTCS PAChl POXOKeH, KOTOphble Ha3bIBAFOTCS
Kakoii tur 6poskenust mpoBogsaT bakrepuu poga Clostridium.....................

Tun MOIOYHOKUCTOTO OpOXKeHHs1, TIPU KOTOPOM KPOMe MOJIOUHOM KHCJIOThI, 00pa3yroTcs
JPYTHE TIPOAYKTBI HA3BIBACTCS. + v euvenrenserneeneeneeneeneeneeneeneenns

[TepeBosi ~ MUHepalbHOTO  a30Ta B 0eJIOK  Twla3Mbl ~ MUKPOOHBIX  KJIETOK
HABBIBACTC S+« v et eeeententententeaeentenaeeenaenaete e e een s e aeseeneeneeneeneenennenns
BoccraHoB/ieHre HUTPATOB /10 MOJIEKY/ISIDHOTO a30Ta Ha3bIBAETCH. ..............
MMKpOOpraH1u3Mbl, KOTOpPble MOTYT J>KUTb M B ad3pOOHBIX M aHAa’POOHBIX YCIOBUSIX
1SN 1: ) {0 (o

10. Pa3noxxeHue LeJ1I/IF0J/1I03bI B 83p06HbIX YCUIOBHAX BbI3BIBAIOT......cvvineiiinninnn,

11. bpoxeHue, KOTOpOe HCTI0/Ib3yeTCs TpU 3aroTOBKe cuJioca,

7 1513 2 1 2 5

12. AMMOHU(DULIMPYIOLLHE OAKTEPUU PA3ATAROT: .. vueeneneennenneneennennennennennans

13. B niporiecce BTOPO# (ha3bl HUTPUDUKALIAM OKUCTIIETCSL: «vevueenneenneennennnannnss
14. OTpuLjaTebHOE 3HaUEHUE JeHUTPUPUKALIUU BBIPAKACTCS: +uvvernrrernneennnennns

15. AccoratrBHBIE a30THUKCATOPHI PACIIOIATAIOTCS U PabOTAIOT. ....vvvnenaenen..

16. CumbroTrueckre a30THUKCATOPBI OTHOCITCS K PO/ .. vuvenrenneeneeneeneeneenenns
17.T1o OoTHOILIIEHUIO K KACIOPOAYy K/TyOeHbKOBbIe OAKTePUH SIBIISIOTCSL. .. ... .........

18. 13 KaKX KOMITOHEHTOB T'OTOBUTCS @30TOOAKTEPHH. . ...uvenrenrenrenrennennennenns

19. Haubosnpmmii TIpUX0[, a30Ta B TIOUBY HAOTIOAAETCST TIPH .uvenrenreeneeneeneeneenennnns THUTIe

a30TdUKCcaluu

20. BUpPy/IeHTHOCTDb K/TyOE@HBKOBBIX OAKTEPHI — 3TO. .. uvvnseneenrennenrennennennennenns

N =

Bapuant 2
3axkoHuume ppasy:
XeMOCHHTE3 Y TIPOKAPHUOT OTKDPBIL . .uuutennetetnntenneeanneeaneeeaaneeanneeanneanns
Twun nvraHus, NpU KOTOPOM TJIaBHBIM WMCTOUYHHMKOM YIJlepoja SB/seTCsl TOTOBOe, HO
MepTBO€e OpPraHUuYeCKOe BeI|eCTBO HA3bIBACTCSH «...eeuueeenneeennnennn

. I[Ipy crivpTOBOM TIPOM3BO/ICTBE HCIOJIb3YIOTCSI pachl [POXOKel, KOTOpble Ha3bIBAKOTCS

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

bakTepuu KaKuX pOJIOB y4acTBYIOT B pa3/oKeHUn MEeKTUHOBBIX
12230 <o - T PP

THUM MOJIOUHOKHUCIOTO OpOoXKeHUs:, TIPU KOTOPOM oOpa3yeTcsi TOMbKO MOJIOUHasi KUC/IOTa,
1S N1 (S U R

[TlepeBosi ~ MHUHepalbHOTO  a30oTa B 0eJIOK  Twla3Mbl  MUKDOOHBIX — KJIETOK
12 F 1 1 (o N
BoccTraHoB/ieHre HUTPATOB [I0 MOJIEKYJ/IIPHOTO a30Ta HAa3bIBAETCH.................
MuKpoopraHu3msl, KOTOpbIe MOTYT KUTh be3 JlocTyra KUCJIOpoZa



10. Kakre MUKPOOPraHu3Mbl YYaCTBYIOT B MOUKE JIBHA. «..uuuueeeeeeeeereennnnnnneeeens
11. bpoxeHue, KOTOpOe WCTI0/Ib3yeTCs TIpU TIPOU3BO/ICTBE

14.B nporniecce nepBou (pa3bl HATPUPUKALIAA OKHACTSIETCS: «.ueenneennennnennnennennn.
15. OTpuijaTebHOE 3HaUeHWe HUTPUMPUKALIUM BBIPAKAECTCS: +uuvenreeanneennneannnnns
16. CBo6oAHOKUBYIIME a30T(UKCATOPHI paclioaraloTcsi ¥ paboTaroT. . .............
17. CumbroTrueckye a30TOUKCATOPBI OTHOCATC K PO .. vuvenrenrenranneanennennennnn

18. Hanbonpmmii MpUX0[, a30Ta B IOUBY HAOMIOMAETCH TIPH ..eeevvreeneenneennannnn.

a3oTdUKcauuu
19. Kakre MUKPOOPraHu3Mbl COCTABJ/ISIFOT OCHOBY HUTPATHHA. .. eeennnnnnnnnneeeeennn.
20. DpbheKTUBHOCTD K/TyOEHBKOBBIX OAKTEPHH — 3T0....euvereenneereaneenneannannsss

TecTupoBaHue

I'opwbl xxu3um JIyu Ilacrepa:
1814-1863
+1822-1895
1837-1899
1877-1935
MeTtop ucciejoBaHusl, He OTHOCALMICA MUKPOOHO/IOTHH:
MuKpocKonru4ecKui
+WcTopuyeckuit
['eHeTHUeCKUA
KynbTypanbHblit

ChIpa,

Ocobasi rpynmna MUKPOOPraH1U3MOB, AB/ISIOIIUXCS BHE K/J1€TOUHOM (DOPMOI )KU3HH —

3TO...
BbakTepun
['prOBI
+Bupycsl
AKTUHOMULIETBI

Kak Ha3bpIBalTCS BUPYChI, MOpa)kKawiue 0aKkTepuaibHbIe KJIeTKU?
Bupougbl
BubproHbl
+bakTeprodaru
banuibl

Bupycsr:
+He uMeroT K/1eTOUHOI'0 CTPOeHUs
+/IMeroT OAVH TUT HYKJIEMHOBOUW KUC/IOTHI
Pa3MHO>Kar0TCs OMHAPHBIM Jle/IeHUeM
Ob6nazaroT GU3M0IOTUUECKUMH (DYHKIIUSIMU
Nwmetrot saapo



OTKpBbLI BUPYCHI:
Jlyu Ilactep
O.1. Menpenees
M. BeriepuHK
+[].11.iBaHOBCKMIA

J.N.VIBaHOBCKHMI OTKPbLI BUPYC:
+TabauHoit MO3auKU
Uymbl
Ty6epkye3a
['punma
OcHOBHBIe 3/1eMeHTHI, co/epiKaluecs B KjieTKe IPOKapHoT:
C,H, O, N, Mg
C,O0.N,H, S
O,N, H, P, Ca
+C, H.N, O, P

Oprasesnia, 0TCyTCTBYIOLIasA y IPOKApPHOT:
+32I1C
Pu60oCcoMBI
MutoxoH[puu
Arnmapart I'onbmxu
Ha3oBure ¢opmMbI He TUIIMYHBIE /11 DaKTepPHUM:
ITapoBuHas
[TanoukoBugHas
HureBuaHast
+3Be3000pa3Hast

Yem oT/IMYAETCA IyKapPHUOTHUECKAas K/1eTKa 0T IPOKapUOTHYeCKOoU?
Hanuuuem Bakyosu
Hamurem THK
OtcyTcTBreEM prubocom
+Hanmiunewm sapa

Uro u3yyaeT HayKa MUKPoOuoiorus?
Mopdosioruto pacTeHu
®U3U0JIOTHIO TIOUBEI
['eHETUKY >KMBOTHBIX
+Mopdosnoruto, GU3NONIO0THI0, TeHETHUKY U SKOJIOTUH0 MUKPOOPTraHU3MOB

JUIUIOKOKKH — 3TO IIapoo0pa3Hble MUKPOOPraHU3Mbl, KOTOPBIe...
VmeroT 5 KI'yTUKOB
PacnioniokeHsl 110 ofHOMY
+PacnosiokeHsl TOrapHO
PacrionoskeHb! XaOTUUHO



Yto 00pa3y0T BHYTPHU KJIeTKH 0alW/UIbI, 3alUINAsACh OT He01aronpusTHhIX (pakTopoB
OKpY)Kaloliei cpeabi?

Bakyosb

Luroriasmy

Anpo

+Crniopy

Kakoii riiaBHbIH KOMIIOHEHT KJ/IETOYHOM CTeHKH y OaKkTepuii?
+MypeuH
XUTUH
Kapotun
Lennrosiosa
Kakue rpynnbsl MUKPOOPraHu3MOB SIB/ISIOTCA IAPOBU/HBIMU?
Knocrpuanu
AKTUHOMULIETHI
+ [IUTIJIOKOKKHA
+CTpenTOKOKKHU
Cnupuiibl
BubOpHroHbI

Kaknmu opraHH4eCKMMHU COeJHHEeHUsIMH Mpe/ICTaB/IeHa MeMOpaHa 0aKTepuii?
+®ochommnubl
XoJiecTepyH
JInnonmcaxapuzpl
YrieBozbl

Cnioco0 pa3sMHOXXKeHHsI OaKTepuii?
Peruvkanus
+buHapHoe fesieHue
Criopoobpa3oBaHue
Tpancaykuus

OcHoBHas ¢yHKIUs criop 0aKTepuii?
Bksrouenusi 6akTeprasbHOM K/IeTKH, [Aolifiie Hauaao HOBBIM K/IeTKaM.
CTpPYKTYpHBIM KOMIIOHEHT KJIeTKM, Wrparoljuil pOJb 3alacHbIX MHUTaTeJbHbIX
BeLeCTB.
+CoxpaHeHue bakTepuii B He0/1arONpUSTHBIX YCIOBUSX BHEIITHeH Cpeibl.
OHepreTUyYeCcKUH 1eHTP OaKTeprabHOM K/IeTKU.

ITepeunciuTe THIHYHBIE (OPMBI OaKTepPHIi:
+111apoBuHbIE
+Hununppuyeckue
+3BuUTHIE
Crebe/bKOBBIe DAKTEPHUH
[Moukyrormuecss 6akTepun
3Be371000pa3Hbie GopMbI
MukcobakTepuu



Ilepeunc/iuTe BHyTPeHHHE CTPYKTYPhI 0aKTepHaTbHOM K/IeTKHU:
Karicyna
KnertouHas cTreHka
JKryTuku
dumbpuu
BIZ01%
+LuronnasmaTrryeckass MeMOpaHa
+IuToriasma
+Hyxkneonp
+Pubocombl
+Me30CcoMBI
+MembpaHHbIe 00pa30BaHUS
+Bk/rouenus B IUTOIIa3My

Ilepeunc/iuTe BHELIHHE CTPYKTYPhI 0aKTepHaIbHOM K/IeTKHU:
+Kancyna
+KneroyHas cTeHka
+)XKryTtuku
+®dumMbpun
+IInm
LluTonna3smatruyeckasi MeMOpaHa
[urorasma
Hyxkneounp
PubocoMel
Me3ocomsl
Memb6paHHbIe 06pa3oBaHUs
Bxkirouenus B LUToniasmMy

YueHblii, IpeJ/I0XKUBIIUN K/IacCU(PUKAI[UIO OaKTepHil 10 CTPOEHHI0 K/I€TOUHOM CTeHKH:

Jlyu Ilactep

AnTOHU BaH JIeBeHryk
+I'.X. I'pam
O.Mrwnnep

Kakue njapcTBa BXo/AT B COCTaB Ha/[lapCTBA MPOKapHOT
+3JybakTepun
+ApxebakTepuun
Bupycel
[Tpocretimme

IlepeunciiuTe 0CHOBHBIE MPU3HAKY apXe0aKTepuid:
+YnpolijeHHOe CTpoeHue KIeTKU
+OpHOC/I0MHAas MUMU/HAs LIUTOT/Ia3MaTHyecKasi MeMOpaHa
+Hanuuue nceBgoMyperHa B KIIeTOYHOU CTEHKE
+Crnenpduueckoe cTpoeHre pub0oCOMaTbHBIX U TPaHCIIOPTHBIX PHK
+OTCyTCTBUe AaTOTeHHBIX U MapasuTUYeCKUX BU/IOB
OfHOK/IeTOUYHOe CTpOeHUe
Hanuuue TMMMYHOrO MyperHa B KJIETOUHOW CTEHKe



YeTkast hopMa KIeTKH

O06pas3 »ku3HM (canpodUTHBIH, MTapa3uTUUECKUN)
Ieixanue (a3pobHOe, aHa’poOHOE)

Y MHOTHX BH/IOB CITOCOOHOCTB K 00pa30BaHMUIO SH/IOCTIOP

IlepeunciiuTe OCHOBHBIE PU3HAKH 3y0aKTepHid:
YnpouieHHOe CTpoeHue KIeTKH
OHOC/IOMHAs TMITUHAS LIWTOT/Ia3MaTHUecKasi MeMOpaHa
Hanuuve nceBgoMypenHa B KJIeTOYHOW CTEHKe
Crierjuuueckoe cTpoeHHe prubocoMabHBIX M TpaHCTIOPTHBIX PHK
OTCyTCTBHE NaTOT€HHBIX Y NTapa3suTUYeCKUX BUJIOB
+O/JHOK/IETOYHOE CTpOeHue
+Hanuure TUMMYHOrO MyperHa B KJIeTOYHOM CTeHKe
+YeTkas opMa K1eTKH
+006pa3 >xu3HM (CcanpoPUTHBIM, apa3sUTUYECKHiA)
+IpixaHue (a3pobHOe, aHa3poOHOe)
+¥Y MHOTHX BHIOB CITOCOOHOCTb K 00pa30BaHUIO H/I0CTIOP

KynbTypa MUKpOOPraHusMoB, Npe/iCTaB/IAIMIass IOTOMCTBO 0/JHOU K/IeTKH - 3TO0...
+Knon
[TTamm
MoHoTpux
AMIOKOKK

BakTepuanbHasi Ky/JIbTypa OJHOI0 BH/Ia, BbiJe/iseMasi M3 Pa3HbIX MeCT 00UTaHHA - 3TO...
Kion
+IItamm
MoHoTpux
JJATIIIOKOKK

Kakwue k1accol 0akTepuil oTHoCATCA K oTAeay Gracilicutes:
dupmubakTepuu
+OkcudorobakTepun
TannnobakTepun
ApxebakTepuu

Kakwue kj1accel 0akTepuid 0oTHOCATCS K oTAeny Firmicutes:
+®dupmubakTepun
Oxkcudorobakrepun
Tannnobakrepuu
ApxebakTepun

Opna 3aMKHYyTas KosiblieBas MoJiekya /[IHK, pacnosiokeHHas B ieHTpe K/I€TKH — 3TO...
[Tnasmumpg,
Anpo
+Hykneoup,
XpoMaTtuH



O0BbeM reHoTHIIa DAKTEPHI COCTABIISAET. ..
+3000 reHosn
1000 reHoB
30000 reHosn
13000 reHoB

Kak Ha3pIBaeTci OCHOBHAsi TAaKCOHOMHYECKas €JMHUIA, MPeACTaB/AIaA 000
COBOKYITHOCTH 0C00eH 0/{HOr'0 reHOTHIIA?

+Bup

Popn

ITopsimok

LlapcTBO

K orpeny Gracilicutes oTHoCATCSI 0aKTepUH, HMeIOIIHe TUII KJIeTOYHOM CTeHKH:
["'paMMoI0KUTENbHBIN
+I'paMoTpuLIaTETBHBIN
He umeroryie KeTOYHOW CTEHKU
Vmetolijie TPUMUTUBHYIO KJIETOUHYIO CTEHKY

K cemeiicTBy Pseudomonodaceae oTHOCHTCSI POA...
Clostridium
Azomonas
Rhizobium
+Pseudomonas

deHOTHII — ITO...
[MosHbiM HAbOp TeHOB
+IIposiBneHre Hac/ieyeMbIX MOP(OJOTHYeCKUX TIPU3HAKOB U (DHU3UOIOTHUYECKUX
TIPOLIECCOB
[TpucniocobsieHre opraHu3Ma K OKpYy»Katolijeit cpejie
[TosHBIM HAOOP XpOMOCOM

Kak Ha3biBaeTcs1 MyTaljysi, KOrjia 3aTparuBaeTcs To0/J1bKO0 OJUH r'eH?
I'enomHas
+['eHHas
XpoMoCcoMHast
CrnoHTaHHas

Ha3oBuTe BHIbI PEKOMOHWHALHH?
+TpaHcdopmarus
+TpaHcaykuus
TpaHcrpeccus
+KoHbroranus
Tpan3uLys
TpaHcBepcust

Ha3zoBute ¢opMbI reHHbIX MyTarui?
+Iloteps HyK/IeOTH A
Tpancdhopmaiius



+ /[ yrvkanus
TpaHcrpeccus
Konsbrorauums
+Tpansunus
+TpaHcBepcus

Kak Ha3bpIBalTCA TeIUI0/00NBbIe MHKPOOPraHN3MbI, Pa3BUBAIOIIHECH B 30He BBICOKHUX
TeMmeparyp?

+TepModuJibl

Me3odubl

[Tcuxpogunsl

lannoguns

COAep)KﬂHl/le NEeNnTHAOIVIMKdHA B K/IETOUHBIX CTEHKAX Y 'PaMOTPHULIIATE/IBHBIX 6aKTepui/i

30 - 60%
40 — 50%
+50 - 90%
20-50 %

IIposiB/ieHHe Hac/egyeMbix MOP(}O/IOTHUeCKHX TPH3HAKOB H  (PH3HOIOTHUYECKHUX
MPOoLeCcCoB y UHAUBUYYMOB?

I'eHoTumn

Myrarjus

PekomOuHaIus

+®eHOTUIT

ITo/1HBIN HA0OP reHoB, KOTOPBIM 00/1a/jaeT MUKPOOPTraHU3M?
+I'eHoTHI
MyTraums
PekomOMHaIus
@eHOTHI

IToagBM)KHBIE reHeTHUeCKHe 3/1IeMeHThI, Npe/icTaB/sAmue codoit cermentnsl JTHK?
Hykneotnapr
+TpaHCcrno30HbI
[TommHyK/IE0TUBI
[Tna3zmu bl

MyTanyu, cBA3aHHbIe C KPYNHbBIMHM NepecTpoiikamMu B oTAe/nbHbIX (pparmeHTax [THK,
Ha3bIBaIoT?

NupyuupoBaHHbIe

+XpOMOCOMHBIe

I'enHbIE

CroHTaHHbIe

IToBTOpeHue Kakoro-iu6o ¢pparmenra THK?
NHuBepcus
Huccouunarys



+ [ yrvkanus
PekomOMHaIMs

V3MeHeHHsI TeHOTHUIIA BbI3BaHbI JIN30TeHHBIMHU 0akTepuodaramu
PekombOuHarus
+Tpancaykuus
TpaHcdopmarus
Kontroranuys

I'eHOTHN M3MeHSIeTCS NMPH KOHBIOTAI[UH /IBYX 0aKTepHa/IbHBIX KJ/IETOK, B X0/ie KOTOPOH
JHK u3 oHOM K/IeTKH NepexoJuT B APYryio

PekombOuHarus

Myrarus

TpaHcdopmarus

+KoHnsbroranus

N3meHeHnss npoucxoaaT mof JeiictBueM yuyactkoB JIHK, caMomnpou3Bo/IbHO
NPOHUKAKINMUX B K/IeTKY...

PekoMOuHarust

Myrarus

+Tpancdopmarys

Konrrorauums

V3MeHUMBOCTb, OCHOBAaHHAsi Ha U3MEHEHHH Pa0d0ThbI reHOB NMPH HEW3MEHHOM CTPOeHUH
HUX M COCTaBe...

+®eHOTUITYECKAS

I'enoTHnUueckas

WupynypoBaHHas

MyTanoHHas

MN3MeHUNBOCTD, 0OCHOBAaHHAs HA U3MEHEHHHU CTPOEHHUSA U COCTaBa I'eHOB...
deHOTUNIMYECKAS
+l'eHoTUNIMUECKas
NupyuypoBaHHas
MyTanoHHas

ITocTyrn/ieHne BeleCTB B 0aKTepHa/bHYI0 KJ/IeTKy 0e3 3aTpaThbl HEPruéd NPOMCXOJHUT
npu?

AKTUBHOM TepeHoce

+IIpocrout fuddys3umn

TpaHc/i0KaLuy rpymnmn

[IpoTuB rpajyieHTa KOHL|EHTPaLU1

OpraHusMbl, NUTAKINUECS 3a CYET MEPTBOr0 OPraHNYeCcKOro BejecTBa
+reTepoTpodbl
aBTOTPOQBI
canpoguTHI
TepMOGUJIBI



OpraHu3MBbl, NoJ/Iyyaroiiye SHePrum 3a CY6T OKUC/IeHHs HeOpraHu4eCcKUX BellecTB.
dboToTpodbl
+XeMOoTpOdbI
JIUTOTPO(bI
OpraHoTpodbl

I'J1aBHBIA HCTOYHMK Yr/aepoja A/1si GOTOCHHTE3UPYIOIMX MUKPOOPTaHU3MOB?
+CO3
CO
C
CH4

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

YHuuTo)XeHUe ompejie/ieHHbIX TPy MAaTOreHHbBIX MUKPOOPraHM3MOB B OKpY)Karomien
cpepe?

[TacTepusanus

Crepuiu3zanus

TuHganu3aums

+le3vHpekus

Kakas kuc/10Ta odpasyercsi B mpoiiecce r/IMKo/im3a:
+IIupoBuHOrpaZiHas
MonoyHas
CanmuiioBast
KapOoHoBast

CKOJ/IbKO KH/IOKA/IOPHH BBIIe/IAETCS MPH a3P00HOM JbIXaHUH C HEMO/THbIM
MpeBpaleHueM:

28

+540

676

400

CKO/IBKO KH/IOKA/IOPUH BbI/Ie/ISIeTCA MPH a3PO0HOM JAbIXaHMH C TO/THBIM
npeBpaiieHuemM:

28

540

+676

400

CKo0/IbKO KH/IOKA/IOPHIl BbIie/IfAeTCA MPU aHa3PO0OHOM /IbIXaHUH:
28



540
676
+400

CKo0JIbKO KHIOKA/IOpHil BbIfIe/IsIeTCS MPU Opo)KeHHu:
+28
540
676
400

Knaccudukanys nuraTte/IbHbIX CPeji [0 COCTaBy
+EcTecTBeHHbIe, NUCKYCCTBEHHbIE, 3/IEKTUBHbIE
OO01ue, crieriaibHble, CHHTeTUUECKHe
Kunkue, nonyxuakue, rjaoTHbIe
CuHTeTUUeCKHre, eCTeCTBeHHbIe, NCKYCCTBEHHbIe

YHUUTO)KeHHe BereTaTUBHBIX (OpM MHUKPOOPraHM3MOB MMyTéM HarpeBauus 40 60 — 70°C
B TeyeHue 10 — 30 MmuHyT

Crepunusanus

He3undbekius

+racrepysanus

Tunpanmusanus

IIponecc, CBA3AaHHBIA C MOCTPOEHHEM CJIO)KHBIX COeUHEHHHM M3 MPOCTHIX COCTAaBHBIX
YacTem...

+KoHCTpyKTUBHBIN 06MeH

OHepreTHUYecKuii oOMeH

Pa3MHOXeHUue

Criopoobpa3oBaHue

IIponecc BBICBOOOXKI€HHMS HEPryUM, 3aK/JTHUYEHHOH B C/I0XKHBIX COeAWHEHUAX, MPH HX
pacmage...

KoHcTpyKTHUBHBIY 00MeH

+DHepreTHuecKuii 0OMeH

Pa3smHoOXeHue

Criopoobpa3oBaHue

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

Kakmue 3/1eMeHTbI OTHOCATCA K MaKp03/IeMeHTaM:
CHONP
+K, Na, Mg, Fe, Ca
Br, Zn Cu, Co, Mn, Bo
G, Ca K, P, Co



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

PacienieHHe CJIOXKHBIX COeJUHEHHMIl [0 0oJsiee mNPOCTBIX: TMOJUCAXapHJ0B [0
MOHOCaxXapoB, 0e/IKOB /[0 aMHHOKHCJ/IOT, )KUPOB /10 )KUPHBIX KUC/IOT M IJIMI[epPHHA
I'nukonus
+I'ugponus
Lvkn Kpe6ca
O/1eKTPOHHO-TPAHCIIOPTHAs Liellb

AHa3po0HOoe OKHC/IeHHe ITI0K03bI 0 ITIBK
+I'nukosnus
['ugponus
Lvkn Kpebca
O/IeKTPOHHO-TPAHCIIOPTHAs LieTlb

IukInuecku OMOXMMHUYECKHI a’3po0HBIN mpomecc, B Xo0Ae KOTOPOro NPOHCXOAUT
NpeBpaleHne AByX- U TPEXyr/iepoAHbIX coegnHeHui 10 COz u H*

I'nukonus

['ugponus

+Hukn Kpebca

D/1IeKTPOHHO-TPAHCIIOPTHas! Lielb

OpraHu3MbI IUTAIOIHECS 32 CYeT MEPTBOr0 OPraHUYecKoro Bemecrsa?
Me3odubi
+CanpoduTsl
[Tapa3uTsl
ABTOTpPO(BI

OpraHu3MBbl, HCII0/Ib3YIOIMe /ISl IUTaHUs FOTOBbIe OPraHuyecKye coeMHeHUsA
+l'eTepoTpodHbIe
ABTOTpO(HBIE
doTtoTpodHbIe
XemodoToTpodHbIe

C oOpa3oBaHHeM TO0/IbKO 3TH/IOBOr0 CIIUPTA MPOXOAUT OpoikeHue:
MOJIOUHOKHCJIOe
YKCYCHOKHCJIOe
+CIMpTOBOE
arieTOHOOYTHU/IOBOE;

HcxoaHbIM coOeiHHEHHEM B MIPONMHMOHOBOM OpP0)KeHUH SIB/IAETCSH:
+TJII0K03a
STU/IOBbIW CITUPT



INeKTHH
MOJIOYHasaA KHUCJ/I0T4,

Ilpu 3aKBamIMBaHUM KOPMOB MPOUCXOAUT OpoKeHHe:
MIPOMMOHOBOE
Mac/ISTHOKUCII0e
arleToHOOyTHIOBOE
+MOJIOUYHOKUCJIOE

Bo/ILIIUHCTBO MOJIOUHOKHMC/IBIX 0AKTepUH )XUBYT MPHU TeMIepaType
+ot 7 - 10 go 40 - 42
oT 20 U BhIlIIe
ot 10 — 30 g0 50 - 60
oT5—7 1o 20— 30
Bo30yauTe/ i MOJIOUHOKHUC/IOT0 OPO)KEHHA:
Gluconobacter
+Lactobacillus
Clostridium
Azotobacter

Bo30yjuTe/ i aneTOHO0yTH/IOBOT0 OpPO)KeHHUS:
+Clostridium acetobutylicum
Clostridium butyricum
Acetobacter peroxydans
Clostridium pectinovorum

Bo30yauTenemM, Kakoro OpoKeHHsl SIBJIAIOTCA J{POXOKH:
YKCyCHOKHCIOTO
+CnupTOBOro
[TpornmMoHOBOKHC/IOTO
MacigHoKUc/I0ro

BemjecTBo, 00pa3yoiieecs B pe3y/ibTaTe CHAPTOBOro OpoxeHusi npu pH=8:
Yrnekucsbii ras
CepHast Kuca0Ta
+I'munepun
Bopa

Kakue BemjecTBa nmoiBeprarTcs nponeccy aMMoOHU(pUKaALMHU:
benku
AMUHOKHC/IOTBI
Ankanouzpl
+Bce nepeurciieHHbIe

BakTepuu, Kakoro po/ia y4acTBYHT B mpoiecce a3pooHoii amMmoHupukanmumn?
+Bacillus
Gluconobacter
Clostridium



Lactobacillus

OnrumanbHoe pH /1 mpouecca HUTpUpUKaAUu?
+7,5
4,0-9,0
6,6
3,0-5,5

Cnoco0HOCTh BCTYNaTh B aAKTHUBHBIA CHMOHO03 CO CTpPOro oOmnpeje/leHHbIM Habopom
COPTOB Y BH/I0B 0000BBIX PAaCTeHHH. ..
+CneLipuIHOCTD
BupyieHTHOCTB
OdPeKTUBHOCTh
KOHKYpeHTOCTICOOHOCTh
ITepexoj, C/10)KHBIX a30THCTHIX IPOAYKTOB /10 COeANHEHHs aMMHUaKa Ha3bIBaoT. ..
+AMMoHUbUKaLUS
Bbpoxxenue
['Huenue
Hutpudukarys

MNMMo0uu3anus a3ora — 3T0...
+ITepexos MuHepanbHBIX (OPM a30Ta B HEZOCTYIIHbIE /ISl PACTEHUM COeJUHEeHUSsT
dukcalusi a30Ta MUKPOOpraHM3MaMU
He criocoO6HOCTE pacTeHni (PUKCHPOBATh MOJIEKY/IIPHBIA a30T
OxkuceHve aMMHUaKa

B npouecce peHuTpUPUKALUHA TPOUCXOJHUT. ..
OxkuceHre comei aMMOHHS
duKcalusi MoJIeKYyJISIPHOTO a30Ta U3 aTMOchepbl
+BoccTraHoBnieHre HUTPATOB
doTocHHTE3

Bupy/sieHTHOCTB- 3TO...
Crioco6HOCTh BCTymNaTh B 3QQeKTUBHBI CUMOMO3 CO CTPOTrO OIMpeZe/eHHbIM
HabopOM COPTOB 1 BU/I0B 6000BBIX pacTeHuH
+CriocobHOCTh K/TyOeHbKOBBIX OaKTepuii BXOJUTh B KOHTAKT C KOPHEBOW CHCTeMOM
0000BBIX pacTeHUI
CriocoGHOCTD CBSI3bIBAaTh MOJIEKY/ISIPHBIN @30T aTMOC(epsbI
CriocobHOCTB MepeBOAUTh CBSI3aHHBIN a30T B IOCTYITHYIO (hopmy.

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

bnarogapa HamuunKw Kakoro ¢epMeHTa MHKPOOPraHM3MbI CHOCOOHBI K MPOILECCY
azorpuxkcanuu?



+Hutporenasa
Jlvurasa
N3omepasa
I'mpponasa

CuMOMoTHYECKYI0 a30T(HUKCAI[HIO OCYIIeCTB/IAIOT DAaKTepuH poja:
Azospirillum
Azotobacter
+Rhizobium
Bacillus

OnrTuMasibHbIe YC/I0BHS BJIaXKHOCTH /ISl IPoLjecca HUTPU(HKALUM. ..
50% ot I1I1B
+70% ot I1I1B
60% ot III1B
40% ot III1B

Croco0HOCTh YBe/THUMBATDH YPOXKal M CojiepKaHue 0e/lKa y 0000BOro pacTeHUA-X03sIuHa
3a cyeT mepejayd (PUKCMPOBAHHOTO0 a30Ta M CHHTE3HUPOBAHHBIX OHOIOTHMYECKH
aKTHUBHBIX BeIlleCTB...

AKTHUBHOCTb

+3¢(deKTUBHOCTD

[IpoAyKTUBHOCTH

PasznpaxxumocTb

Cnoco0HOCTb BHECEHHOT0 B MOYBY OMpe/e/IEHHOI0 IMITaMMa K/Iy0eHbKOBBIX 0akTepwuil
00pa3oBbIBaTh K/1y0eHbKH B MPUCYTCTBUH APYrUX IITaAMMOB TOT'0 JKe BH/A...
OdPeKTUBHOCTH
BupysieHTHOCTB
CrieliuYHOCTh
+KOHKYpeHTOCIIoCOOHOCTh

OnTtumanbHoe 3HaueHne pH cpeabl /1A pa3BUTHA K/IY0eHbKOBBIX 0aKTepHii. ..
3,2-4,0
4,0-4,4
+6,5-7,5
7,6-8,0

IlepeunciuTe TUNBI leHUTPU(PUKALIUH...
+ACCUMWIALIMOHHAS
+/InCCUMUTIALIMOHHAS
['etepoTpodHas
ABToTpO(Has

ITporecc, mpu KOTOPOM OPraHUYeCKHH a30T (AMHUHOKHC/IOTHI, 0e/IKH, MoUueBasi KUC/I0Ta
U Jp.) NpeBpailaeTcsi B aMMHUaK...

HenuTpudukarys

Hurpudukarys



+AmMoHubrKaLys
A3zotdukcanus

Ilponecc, mpu KOTOPOM aMMHAYHbIi M HHMTPATHBIH a30T BOCCTAHAB/IUBaeTCA [0
MOJIEKY/IAPHOU (JOPMBI...

+[enutpudukaiys

Hutpudukarys

AMMOHU(pUKaLM

A3zotdukcarus

Ilponecc, mpy KOTOPOM MOJIEKY/IAPHBIA a30T MepexXoAuT B AOCTYNHYIO /il PacTeHHH
¢hopmy B Bijie aMHHOKHUC/IOT, 0€/IKOB, MOUEBOHM KHC/IOTHI H [Ip.

Henutpudukaiys

Hutpudukarys

AMMOHU(pUKaLMs

+A3oTdukcaius

ITporecc, Npy KOTOPOM aMMHAK OBICTPO OKHUC/ISIETCHA A0 a30THUCTOM, a 3aTeM /[0 a30THOM
KHC/IOTHI...

Henutpudukaiys

+Hurtpudukanys

AMMOHU(pUKaLMs

A3zotdukcarus
Mo/10uHOKHC/I0€ Opo)KeHHe, MPU KOTOPOM M3 IVIIKO03bI 00pa3yeTcsi TOJIBKO MOJIOYHAst
KHC/10Ta?

'eTepodepmMeHTaTUBHOE

+I'omodepmeHTaTHBHOE

buduaobpoxxenve

I'nukonus

Mo/104HOKHC/I0€ OpOoKeHHe, KOria U3 IJIIOK03bl KPOMeé MOJIOYHONH KHC/IOTHI MO/Ty4aoT
3TAHOJI ¥ JUOKCHUJ yI/Iepo/ia Ha3bIBAeTCH:

T'omodepMeHTaTUBHOE

budumobpokeHue

+TeTepodepmeHTaTHBHOE

CriuproBoe

ITo TNy AbIXaHHUA YKCYCHOKHUC/IbIe 0aKTepHH SIBJISIIOTCS
A3p0o0bI
AHaspo0wI
+Crporue a3po0bl
Ob6nuraTHble aHa3pOoObI

TUNUYHBIN MPeACTaBUTE/Tb MaC/ITHO-KUC/IBIX DaKTepul
Bacillus megaterium
+Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris



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

OTpuijaTe/ibHOe 3HaUeHHe NpoLecca HUTpH(puKanuu:
ObecrieueHrie pacTeHU JOCTYITHBIM a30TOM;
CHwKeHVe TOKCUYHOM pPOJIM aMMHaKa;
ITopnepskanue banaHca a3oTa B atdocdepe
+IloTepy a30Ta U3 MOUBHI B B/ OKMCJIOB a30Ta

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

Ha3oBuTe 0aKTepHH, OCYIIeCTB/IAIOIINE NePBYI a3y HUTPU(PUKALINHA:
+Nitrosovibrio
Nitrospira
Nitroccocus
Bacillus

KoHeuHbIH NPOAYKT MPH aHA3poOHOM pacnajie 0eIKa Mpyu aMMOHU(UKALIUHN:
AMMHak
CynbdaTsl
+Kazasepun
YTneKuc/bIi ras

I'e ucno/1b3yeTcsi MPONHOHOBOE OpOo)KeHHe
+B npou3BoACTBe TBepAbIX CbIUYKHBIX ChIPOB
B TexHuke
B npowusBojcTBe crivpra
B nipou3Bo/icTBe ChIPOKOMYEHBIX Kosibac

Tabmwmia 3.1 — Kpurepun orjeHKH chOpPMUPOBAHHOCTUA KOMTIETEHIAH

Kop v HaMeHOBaHue KpuTepuu orjeHuBaHusi chOPMUPOBAHHOCTH KOMITeTEHL[UH
HWH/IMKaTopa (4acTu KOMIeTeHIIM)
JOCTYKEHUST Ha 6a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
KOMITeTeHL[UH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMIIeTeHI[1i) OLIeHKe OLIeHKe OILIeHKE «OT/IMYHO»
«Y[IOBJIETBOPUTETLHO «xXopouio» 65- 86-100% ot
» 50-64% ot 85% ot MaKCHMaJ/IbHOT0
MaKCUMaJ/IbHOT'O MaKCHUMaJIbHOTO bamia
bania bama
OIIK1. CryneHt CryneHt CrypeHT




W-1.
emoHcTpupyet
3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTUUeCKHX,
eCTeCTBeHHOHAYUHBIX
Y TUCLIUTUIVH,
HEOOXOUMBIX /IS
peIlIeH st TUITOBBIX

JleMOHCTpHpPYeT
3HaHWSI OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX U
eCTeCTBeHHbIX HayK,
HO UCTIbIThIBAeT
3aTpy/iHEeHUs B
TpUMeHeHUU JJaHHBIX
3aKOHOB JJ1s

JleMOHCTpHpPYeT
3HaHUS OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKuX
Y eCTeCTBEHHBIX
HayK, HO
JlomycKaeT
HETOUYHOCTH B
NIpUMeHEeHUH

JeMOHCTPUPYET
3HAaHHE OCHOBHBIX
3aKOHOB
MaTeMaTHUYeCKHUX,
€CTeCTBeHHOHAYUH
BIX U
obmerpodeccruoHan
bHBIX JVCLUIINH,
HEeOOXOUMBIX [I/IsT

3agau B 00acTu peleHus JlaHHBIX 3aKOHOB | pelleHUs] TUTIOBbIX
arpOHOMUM. CTaHZJAPTHBIX 3a/jau B | [J1s1 pelleHus 3azau B 0bacTu
arpoOHOMUH CTaHZJAPTHBIX arpOHOMUH.
3a/au B
arpoHOMUHU
OIIK-1. CrypeHt ucrionb3yet | CTyzeHT CrypeHt
Na-2. Vcnionb3yet 3HaHUA OCHOBHBIX HCIIO/NB3yeT WCIO0J/Ib3yeT 3HaHUe
3HaHUSI OCHOBHBIX 3aKOHOB 3HaHUS OCHOBHBIX | OCHOBHBIX 3aKOHOB
3aKOHOB MaTreMaTU4yeCKux U 3aKOHOB MareMaTUu4ecKux,
MaTreMaTU4eCKUX 1 eCTeCTBeHHBIX HayK, | MaTeMaTHYeCKUX | eCTeCTBeHHOHAayuH
€CTeCTBEHHbIX HAYK | HO UCIIbITbIBAET Y eCTeCTBeHHbIX | bIX U
[J1s1 peLLieHNst 3aTpy/HeHus B HayK, HO ob1enpodeccroHan
CTaHZAPTHBIX 3a/jau B | IPUMEHEHUU [JaHHbIX | [OIyCKaeT bHBIX JUCLIUI/IVH,
arpOHOMMUM. 3aKOHOB /I HETOYHOCTH B HEOOXOAUMBIX IS
pelieHus TIpUMEeHeHUU peleHrs TUTIOBBIX
CTaHJAPTHBIX 3a/lau B | JaHHBIX 3aKOHOB | 3aJau B 00/1aCTH
arpOHOMUHA JUIS1 peLLieHnst arpOHOMUH.
CTaHJAPTHBIX
3a/au B
arpoHOMUHU
OIIK-1. Crygent npumensier | CTyzeHT CTyneHT npuMeHsieT
N-3. [Ipumensiet VMH(OPMaLMOHHO- [IpUMeHseT VH(OPMaLOHHO-
MH(OpMaLOHHO- KOMMYHUKAaLIMOHHbIe | THPOPMAL[MOHHO- | KOMMYHHKAL[1OHHbI
KOMMYHHUKALMOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TEeXHOJIOTUU B WCIIBIThIBAET ble TeXHOJIOTHH, pelleHN TUMOBBIX

PEIlIeHNH TUTTOBBIX
3a/1au B 00/1aCTH
Cal0BO/ICTBA

3aTPy/IHEHUS B
TIPUMEHEHHMH JJaHHBIX
TeXHOJIOTHUM B
PELIeHUH THUTTOBBIX
3a/1au B 00/1aCTH
arpoOHOMMUH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
TpUMeHeHUHn
JTAHHBIX
TeXHOJIOTUH B
pereHrun
TUTIOBBIX 3a7jau B
obsactu
arpOHOMHUH.

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

OueHOUuHbIe MaTepHa/ibl U CPe/JiCTBA AJis NPOBepKHU ChopMHPOBAHHOCTH KOMIETEeHI[UM

Mopayb 2. CelbCKOX03AHCTBeHHAass MUKPOOHO0/IOTHS.

KonTponbHas pabora




Po/sib MUKPOOPraHM3MOB B KDYTOBOPOTe 30/IbHBIX 371eMeHTOB. [TouBooOpa3oBaTebHbIH
rpoLjecc

CocTaB 30/IbHBIX 3/IEMEHTOB U UX 3HaueHUe B (YHKI[MOHUPOBAHUU XKUBBIX OPTaHU3MOB.

Kpyroeopot ¢ochopa n xapakrepuctrka GpocopHbIX OaKTepuid.

3aKOHOMEPHOCTH KPyroBopoTa cepbl. CepobaKTepHH.

KpyroBopoT kesie3a, XapaKTepHUCTHKA >Ke/ie300aKTepHid.

KakuMy mioka3aTesisiMid MOXKHO BbIPa3UTh MUKPOOMOIOTUUECKYH0 aKTUBHOCTh ITOYBHI.

ok e

Bapuanr 1

[Ipu3Hak KpyrosopoT ¢ocdopa

JTaribl KpyroBopora

MI/IKPOOPFHHI/IBMLI, YU4aCTBYHOLIIKE B
rnpornecce:

THUII ITIUTAHUA

THIT AbIXdHUS

®epMeHThI

YcnoBust, HeobOXoauWMble [T JAHHOTO
ripoiiecca

[laTh XapakTepuCTHUKY MUKPOOPTaHH3MOB,
Yy4aCTBYIOLUX B MpoLiecce

Bapuanr 2

[1pu3Hak KpyroBopoT cepsl (BocCTaHOB/IEHUE)

NcxopHoe BemjecTBo

KoHeuHblii IpOAYKT

MI/IKpOOpFaHI/IBMLI, Y4aCTBYHOIIKWE B
rnpornecce:

THUII ITUTAHUA

THIT AbIXaHUSA

@epMeHThI

[aTb XapakTepUCTUKY MHUKDPOOPTaHW3MOB,
Yy4aCTBYIOLUX B MpoLiecce

BapuanT 3

[Tpu3Hak KpyroBopoT cepsl (OKHC/IeHKE)

Ncxopnoe BemjecTBo

KoHeuHbIl mpoyKT

MuKpoopraHu3Msbl, y4aCTBYHOLME B
riporiecce:
THIT TATAHUS

THIT AbIXdHUSA

depMeHThI

[aTh XapakTepUCTUKY MUKPOOPraHW3MOB,

y4acCTBYIOLLMX B IIpoLjecce




BapuanT 4

[Ipu3Hak Kpyrosopor xesne3a

OTarbl KpyroBopora

MuKpoopraH1smel, yuacTBYIOLME B
rpoLecce:

THII ITUTAHUA
THIT AbIXdHUS

®epMeHThI

3HaueHwue rporiecca ajs /X

[laTb XapakTepuCTUKY MHUKDPOOPraHW3MOB,
yUacCTBYIOLLMX B MTpoLecce

ik e

KonTposbHas paborta
[TouBoo6pa3oBaTebHBIN MPOLeCC

Crioco0bl yTipaB/ieHUsi MUKPOOHO/IOTMUeCKUMU TIPOLIeCCaMHU.
KosmmuecTBeHHOe U KaueCTBeHHOe pa3HooOpa3ue MOYBEeHHBIX MUKPOOPTaHU3MOB.
Mx 3HaueHMe B 00ecriedyeHUH pacTeHUi 30/IbHBIMHU 37IeMeHTaMHU.
OKOJIOTHYeCKHUM TTPUHLIUTI CYII[eCTBOBAHUS TIOUBEHHBIX SKOCUCTEM.
Pojib MUKPOOPraHWU3MOB B Tipoliecce 06pa30BaHus 1 pa3pylleHusi T'yMyca B TIOUBe.

KonTponbHas pabora

B3anMoOTHOILIeHe MUKPOOPTraHW3MOB M PACTEeHHH

OmuduTtHass MUKpodiopa pacTeHWM U ee POb B JKA3HEEATENTbHOCTH paCTeHHH,
TIOJITOTOBKE KOPMOB W XpaHEeHUsI 3epHa.
[TpumMeHeHWe MeTOZOB OMOKOHBEPCHH B CETbCKOM XO35HCTBeE.
Mukpo6uoornueckrie OCHOBBI TEXHOJIOTMU TIOJTYYeHHsT BhICOKOKAUeCTBEHHOTO CHJIOCA.
Kakye MHKPOOPraHWU3Mbl HCMO/B3YOTCS  [JIi  TIPOMBIIUIEHHOTO — W3TOTOBJIEHHUS
TiperiapaToB Pa3/IMUHOT0 Ha3HaYeHUsl.
KakoBbI MeXaHU3MBI UX JAEeUCTBUSI.
Kputepuu orjeHKH

CutyalMoHHble 3a7auk (9 BapvaHTOB)

Kak u3meHumcsi yucieHHOCMb MUKPOOP2AHU3MO8 8 Nouge 0OHO20 NO/sl NpU 8HEeCeHUU 8
nougy opeaHuyeckux yoobpeHuti?

B pe3yabmame akmueHolU 06pabomku nouebl U @HeCeHUs MUHepa/abHblIX YO00obpeHull
MoOJiIcem — Hacmynumb — CHUJCEHUe 3andcoe 2ymycd. YKadxcume  803MOMCHble
MUKpObUO/02uUecKue NpuUUHbl 3Mo20 S8AeHUS.

Onpedeaumb 803MOMNCHOCMU B03HUKHOBEHUS UMMOOUIU3AyUU a3oma npu eHeceHuu 8
nougy op2avuueckux yoobpeHutl co caedyrowjum omHoweHuem yeaepooa K azomy: 50/1;
8/1.

Kak caooxcumes 6anauc eymyca 8 nousax, ecau OHU pacnondzarmcs 8 Kaumamuieckou
30He ¢ 2udpogpakmopom , pagHbim 110.



Kakas smo kaumamuueckas 30Ha. Kakumu yca08usimMu OHA xapakmepusyemcs?

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

Umo Bbl MOdceme cKa3amb O 3aKOHOMEPHOCMSAX NougoobpazoeamenbHO20 npoyecca 8
30He, nokazame/ab 2udpoakmopa e komopoli 8 cpedHem cocmasasiem 120 ed. Kakoti
¢pakmop — menso uau 61a2a 8 OAHHOM C/y4ae 518/5emcs AUMUMUPYOWUM 8 npoyecce
HakonjieHus 2ymyca

Umo Bbl Modceme cka3zamb O COCMOSIHUU U N1000pOoOuUlU Nous, ecau npu onpedeneHuu
UUCAeHHOCMU MUKPOOP2AHU3MO8 Ux obujee Konuuecmeo docmueaem 15—-20 mapo. Ki./2
nougbl. CoOenalime npeonosnoxcumesnbHoe onucaHue obecneyeHHOCMU 3MUX NoOu8
2yMycoM, enaeoli, kucnopooom. Kakoe yposerb pH.

O Kakux nouBeHHbIX YC/A08UsAX ceudemenbCmeyem nokasameab YUCAeHHOCMU
MUKpPOOp2aHU3MOo8, 8blpocliux Ha cpede MIIA, 8 2-3 maH. Ka./2. ObwscHUMe, Kakas
Mukpognopa pacmem Ha MITA. Kakyro ¢pyHKYUIO OHa 8bIno/Hsiem 8 nouge

Jaiime cpasHumenbHOe onucaHue nNoY8eHHbIX ycaoeull 015 08yX y4acmkos, 8 0OHOM U3
KOmMopbIX YucaeHHocmb azomobakmepa cocmasensina 900 mbic. Ka./2 nousebl, A HA
opyeom 8ce2o auwib 50 mbic./2. TIpoaHanusupylime ece ¢pakmopbl, KOmopble Mo2ym
0OKazamb 6AUsIHUe HA Jicu3HedesimeabHOCMb MuKpoopeaHusma. Ob6wscHume, Kakoe
nosnoJcumenbHoe 6/AUsiHUe OAHHAsi MUKpOgaopa Modcem OKaA3bleamb HA  HCU3Hb
pacmeHuil, npouspacmarwjux Ha 0AHHOU nouee.

Onuwiume azpoHoMuuecKue meponpusimusi, Komopble 6y0ym npugoOoumb K NO8bIUEHUI0
UUC/eHHOCMU NO0/e3HOU NOouBeHHOU MUKpogaopbl U Kakue Mo2ym npugecmu K
ompuyame/nbHOMy @AUsiHUI0 Ha duomy. Yem 3mo Modxcem 6bimb ONACHO 0451 CEAbCKO20
x03s1ticmea u npupoobl 8 Ye/n0M.

10.B Bawem pacnopsidceHuu umeemcsi 6akmepuanbHoe yoobpeHue «Hupmazum»,

Ob6oBsicHUme:

Kakrie MUKPOOpPraHW3Mbl COCTaBJISIFOT €10 OCHOBY

I1711 KaKMX KYJIbTYP €ero MO>KHO MCIT0/Ib30BaTh.

Kakast sornosHuTebHast HHGopMaiys Bam otpebyeTcs A1 IPUHATHS PeIeHusl.
Kak yCcTaHOBUTh Y IPOBEPUTH PEKOMEHYEMYIO J103Y.

11.Bam Heobxo0umo 3akazamb u npuobpecmu bakmepuaibHoe yoobpeHue 015 obpabomku

CeMsiH K/egepda /Ty208020 04151 nocesd 50 2ekmap 3motl Kyabmypbi.
Kakoe ymobpeHue Hafio NCKATh

Kakyto uHbopMaruo ciefyeT yTOUHUTD

CKOJIBKO TIperiapara noTpedyeTcst /s 3TOH Lie/H

Kora 1 Kak npoBecTu 06paboTKy?

12.Bam npednoxcuau npuobpecmu yeHHoe bakmepuasnbHoe yoobpeHue «A3omobakmepuH»

¢ akmueHocmblo (bakmepuanbHbiM mumpom) 10 mapo. ka. Ha 1 e npenapama.

[To Kakve Ky/IbTyphl 1jeieco00pa3Ho ero WCIo/b30BaTh

Kakoe feticTBre 0HO OyJieT OKa3biBaTh HAa PACTEHUS.

CKO/BbKO TIperiapara norpebyeTcs A1t TpUMeHeHus Ha 1ra Tuiomaau.

Kakve yc/ioBHs MOTyT TMOBIUMATH Ha 3(G(EKTUBHOCTb TIPUMEHEHUs] 3TOro
OakTeprasbHOTO yI00peHuUs



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

- 115 KaKo¥ 1je/iv ero UCTIONb3YIOT.

- Kakuve MMKPOOpraHM3Mbl COCTAaBJISIIOT €T0 IeHCTBYIOIee Hauasio

- Kakoe feiicTBre 0HO OyZieT OKa3bIBaThb Ha paCTeHMUs.

- B Kakux yC/loBUsIX IPUMeHeHe ero 0y1eT pe3ybTaTUBHBIM.

- Tlouemy arpoHOMBI YaCTO TIPeJIIOUMTAIOT BHECTH MHUHepaJbHOe yZoOpeHHe BMeCTO
OakTepraTbHBIX

14.B  Hacmosiwjee 8pemMsi MUKpoOuOa02UUECKAass  NPOMbIULIEHHOCMb  8blnycKaem
b6akmepuasnbHoe yoobpeHue «A30cnupyanuH»

- Kakue MMKPOOpraHHW3MbI COCTABJISIOT €T0 OCHOBY.

- KakuMm X¥MH4yecKuM 371eMeHTOM OHO OyZieT obecrieunBaTh pacTeHUs

- Tlog Kakue KyJbTYpbI €T0 1iesiecoo0pa3Ho HUCTI0/b30BaTh.

- EcTb 1 cTporas cneruuuHOCTb 3TOTO Mperapara M ¢/X pacTeHUH

- B Kakux yC/loBUSIX — OJIEBBIX WM TETUTMYHBIX OH OyzeT 6osiee aeKTHBEH U TTOUEMY.

Kosnnoksuym
KoJITOKBUYyM COCTOMT W3 ABYX JTalloOB: Ha 1 3Tare CTYJeHT BbITaCKWBaeT OuseT. B
Ouner BXOAAT 2 BoOIpoca, oOIiee KoauuecTBO OuinetoB 15, KomuuecTBO BorpocoB 30,
repeyeHb BOTIPOCOB TpHBeAeH B J1labOpaTOpDHOM TPaKTHKyMe 110 MwuKpobuonoruu
(Muxkpoouoorusi: 1a00paTOPHBIN NPAKTUKYM [/Isl ayIMTOPHON M CaMOCTOSITe/TbHOW pPabOThI
CTYZIEHTOB, OOYYarOIIMXCS TI0 HarpaB/eHuio moArotoBku 35.03.04 «ATpoHOMHSI» OUHOH U
3a0uHOM (hopm oOyueHus /coct. U.A. Marapyesa, HO.B. CmupHOBa. — 3-€ U37., CTEPEOTHIL..
— Kapagaeso : Koctpomckasi 'CXA, 2015. — 70 c.).
Ha 2 sTane cTyzieHTy nipefijiaraeTcsi BbIIIOJIHATh TeCT-KapTy. KonmnuecTBo BapraHTOB 1.
Bonpocbl 015 konnoksuyma (30 sonpocos):
1. Mukpobuonoruueckye TpOLeCChl MPU CYIIKe CeHa, CUI0COBAaHUM U CEeHaXKMPOBAHUU
KOpMma.
2. Pojb MMKPOOPTaHW3MOB B TIOYBOOOpa30BaTe/IbHOM TpoIjecce. DKOIOTHUeCKHe TPYIIIhI
MOYBEHHBIX MUKpOOpraHn3MoB. O6pa3oBaHre U pa3pylileHre Tymyca B TouBe.
Twrbl B3aMMOOTHOILLIEHUA MUKPOOPTaHU3MOB U PaCTeHHUM.
bronornueckasi akTUBHOCTb TIOYBBI.
Mukopusa U ee 3HaueHue.
3aBHCUMOCTb TIOYBOOOpPA30BaTe/ILHOTO TIPOL[eCca OT MPUPOAHBIX (DaKTOPOB.
Kpyrosopot ¢ocdopa u xapakrepuctrka pochopHbIx OaKTepuil.

© N kW

Posib MUKPOOPTaHHW3MOB B TTIOUBO0OpAa30BaTe/IbHOM TpoLjecce. IKOIOTUUeCKHe TPYTIIbl

TOYBEHHBIX MUKPOOPraHu3MoB. O6pa3oBaHre U pa3pyllleHre Tymyca B TIouBe.

9. 3aKOHOMEPHOCTH KPyroBOpOTa cepbl. Pa3HOBUAHOCTH CEpHBLIX OaKTepHid.

10.Pa3mep rtugpodakTopa B uepHO3eMHOW 30He coctaBiaseT 90-100. OOwscHUTE
MeXaHH3Mbl HAKOIIJIEeHUsI TyMyCa B 3TOW KJIMMaTU4eCKOH 30He.

11.KpyroBopor  ¢ocopa ¥  posb  MHUKPOOPraHM3MOB B  3TOM  MpOLiecce.

docdarpacTBopstOIIie MUKDOOPTaHU3MBI.



12.Ponk MMKPOOPraHHW3MOB B Iporiecce 00pa30BaHMs U pa3pylleHusi TyMmyca.

13.Kak oripefie/IMTh UYMCIEHHOCTh SMUGUTHBIX MHKPOOPraHW3MOB 3epHa WM CTebsis
pacTeHU?

14.0OnummTe 3aKOHOMEpPHOCTHM ()OPMHUDOBaHUs T'yYMYCHBIX 3alacoB IIOYBbI  [Jis
K/IMMaTU4eCKOU 30HbI € ruipodakTopom — 70.

15.7Kene3o6akTepuu ¥ UX poJib B KDYTOBOPOTe >Kejle3a B TIPHUPO/Ie.

16.KpyroBopoT cepbl ¥ XapaKTePUCTUKA OCHOBHBIX BUJIOB CEPOOAKTEPUIA.

17.CoBpemeHHbIe  C.-X. Tiperaparbl a30TobakTepuH U  (ochobakTepuH IMIHUPOKO
TIPUMEHSTIOTCSI B TETUIMYHOM XO3SIHCTBe U [JatoT NprbaBKy ypoxkasi 1o 30%. B mosieBbIx
YC/IOBUSIX OHM OKa3bIBalOTCSd Maa03(PQeKTUBHbI U TPaKTUYECKH He MPUMEHSIOTCS.
ITouemy?

18. Mukpobuooruueckye TIperaparsl TSI 00pBOBI C BpeUTE/ISIMU
CebCKOX035IMCTBEHHBIX PaCTeHUH.

19.Onuimre MeTOAWKY OTpefesieHHs] YUCTeHHOCTH U OMoMacChl MUKDOOPTaHH3MOB B
ToyBe.

20.KopHeBas u npyukopHeBasi MUKpoguiopa. Ee BusiHMe Ha )KW3Hb pacTeHUM.

21.BnustHrie 06pabOTKY MOUBKI Ha JIeSITe/TbHOCTD TTOUBEHHBIM MUKPOOPTaHU3MOB.

22.Kak CK/Ia/IbIBaeTCs eCTeCTBEHHBIM IpoliecC 00pa3oBaHMs TymMyca B KIMMaTUUYECKOMN
30He ¢ ruapodakTopom = 120.

23.BnusiHue opraHWYecKux yAoOpeHW Ha TIOUBEHHOe MHKDOHAcCejeHWe. CITI0CO0bI
MOATOTOBKYU HaBO3a.

24.Azotobakrepud U (ochobakTeprH. XapaKTepuCTHKa TperapaToB U yCJIOBUS
TIPUMEHEHUS.

25.B pe3sysbTaTe akTHBHON 00pabOTKM TMOUBLI M BHECEHWs MHHepalbHBIX YA0OpeHui
MOXeT  HACTy[IUTb  CHWKEeHWe  3aracoB  rymMyca.  YKaXuTe  BO3MOXKHbIE
MHUKPOOHOIOrMUecKrie TIPUYUHBI 3TOTO SIBJIEHUS.

26. OnudutHasg MUKpodJiopa. Ee posib py XpaHeHUH U NPOpacTaHUM CeMsIH.

27.Kak CI0XXUTCS TIPoLiecC rMouyBooOpa30BaHusl Ha paBHMHHOM yuyacTKe B KJIMMaTHUeCKOn
30He ¢ rugpodakropom = 130.

28.Kak U3MeHUTCS YUC/IEHHOCTb MUKPOOPraHU3MOB B [10YBEe OZJHOTO I10JIs1 TIPU BHECEHUU B
TIOYBY OpraHUUeCKUX YA00OpeHui.

29. JKoJioTHYeCKrWe TPYMIbl TOUBEHHbIX MUKDPOOPraHW3MOB, MHUKpPOG/opa pa3inyHbIX
THUIIOB T10YB.

Tecm-kapma (1 eapuaHm)

1. Cepooxkucnstoiue 6akrepuu p. Tiobacillus mo Tumny nutaHus SBASIOTCS:

2.

1. rereporpodamu

2. dotomuToTpodpamu

3. xemoopraHoTpodamu

4. xemoauTOTpOdamMu

[Ipy BHeCceHMM OpraHUYECKUX yA00peHH{ B TOYBYy UHCIEHHOCTb TIOUYBEHHBIX

MUKDPOOPTraHW3MOB:
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TIOHM)KAThCSA
[IOBBILIIACTCHA
0oCTaeTCsd HeM3MeHHOU

e

MHUKPOOPTraHU3Mbl TIOTUbar0T

. HPI/I CHUJIOCOBaHHWKM KOPMOB KOHCepBALMA ITPOUCXOOUT 3a CUET AeATe/IbHOCTU:

1. YKCYCHOKMC/BIX OakTepuii

2. amMMoHU(pULIMPYOIMX OaKTepuii
3. MOJIOUHOKHC/IBIX OaKTepuii

4. HUTPUPULIMPYIOMINX OaKTepHii

. YCTaHOBUTe TPaBWIbHYIO MOC/IeJ0BaTeIbHOCTR: TIOKa3aTe Iy ruipodakTopa C ceBepa Ha 1T

1. 100
2. 110
3. 60
4. 130
5. 90
. YCTaHOBUTe COOTBETCTBHE: JKOJOTMYeCKHe TPYMibl MUKPOOPTraHU3MOB
. @BTOXTOHHas 1. HUTpUUKATOPEI
. 3UMOreHHast 2. aMMOHU(HUKATOPbI
. OIUroTpodHasi 3. aKTUHOMMULIEThI
. aBTOTpOGHas 4. BofopoiHbie OaKkTepun

.B HO‘-IBOO6P&30B&TEJ'H>HOM rnmponecce ceexxee OpraHM4YeckKkoe BermeCcTBo TpaHC(l)OpMI/Ipy}OTCHZ

1. 3UMOreHHBIMM MHUKPOOPraHU3MaMu
2. JIMTOTPO(HBIMU MUKPOOPraHM3MaMU
3. onUroTpopHBIMA MUKPOOPraHU3MaMu
4. aBTOXTOHHBIMM MUKPOOpPraHHW3MaMH

. A30TOGaKTEpUH — 3TO Ipernapar AeHCTBYIOLMM HayaioM, KOTOPOTO SIBJISTFOTCS:

1. HUTpaTHBIM a30T

2. >KuBas KyJIbTypa K/IeTOK a30To0aKTepa
3. aMMOHMIHLIN a30T

4. a3zoTcopep kallue si/J0BUThIe BellleCTBa

. baktepus — melicTByroIiee Hauao B 6akTepuasbHOM Tperiapate « Hurparux»

1. aszorobakTep
2. KyOeHbKOBBIE DaKTepUHU
3. KJIOCTpUAUYM
4. GalWIIOC MeraTepuym

. YCTaHOBUTeE COOTBETCTBUE

[IpernapaTsl Wx pelictBue

1. A3oTobakTepuH 1. IloBbIllIaeT IpUXo[ a30Ta B IIOYBY
2. AHTHOWOTHKHA 2. YcunvBaeT CUMOHMOTHYECKYO a30TPUKCALIUI0
3. Hutparun 3. YHUUTOXXaeT raToreHHble MUKPOOPTraHU3Mbl

10. KosnuecTBO pacTBOPUMBIX AOCTYNHBIX pacTeHUsM (ochaToB B MOYBE IOBBILLIAETCS 3a

cueT aedTe/IbHOCTH MUKPOOPTdHKU3MOB!:



1. Bacterium album
2. Lactobacillus bulgaricum
3. Bacillus megatherium
4. Sacharomices cerevisiaea
11. HapyuieHue ceBOOOOpPOTOB BBI3bIBAIOT U3MEHEHHS TIOUBBI, KOTOPbIe Ha3bIBAIOTCS:
1. 3arpsi3HeHHeM MOYBbI
2. yTOMJIEHHEeM I10UBBI
3. o0egHeHUEeM IOUBbI
4. 60/1€3HBIO TIOUBBI
12. HutparuH — ripemnapar, npefHa3HaueHHbIN /151
1. mpoTpaBivMBaHUs CeMsH
2. yCueHUs acCOLMaTMBHOM a30TUKCaLn
3. ycuneHuss CMMOMOTHUeCKOM a30ThuKcalu y 6000BBIX pacTeHUM
4. yBenuUeHUs1 HUTPAaTHBIX NOHOB B KJIeTKe.
13. ®ochobakTepuH — 3TO TIperapar JeMCTBYIOIUM Haya/loM, KOTOPOTO SIBJISTFOTCS:
1. comu pochopHOM KMCTOTHI
2. >KvBasl KyJIbTypa KJIeTOK OaliIIIoC MeraTepuym
3. docdar KanbLys
4. docdopcoaepikaiiue siJOBUThIE BeleCTBa

TecTupoBaHue

Buonoruyeckuii UK/ cepbl UMeeT HaNpaB/IeHN:
OKHCJTUTETbHOe
BOCCTaHOBUTE/TbHOE
+00a oTBeTa BepHbI
HeT BEePHOTO OTBETa;

B KaKoM COCTOSIHUH HaxX0JUTCA cepa B PUPOJe. ..
+S0q4
SO
SO»
SH

B kakoii (hopmMe HaXOAUTCA cepa B )KUBBIX OPraHu3Max...
+BoccTaHoBIeHHOM
OxucieHHON
BoccTaHOB/IeEHHOM 1 OKHC/I€HHOU
3aKUCHOH

K HMTUaATBHIM Kej1e300aKTepUusiM OTHOCUTCSA POJI...
+Leptothrix
Pseudomonas
Bacillus
Clostridium



Ilepeunc/iuTe 3/1eMeHTbI, OTHOCAILMECH K IpyIne 30/1bHbIX:
+®ocdop
+Kanmmit
+Cepa
Asot
Kpemuun
AnroMuHUN

CooTHouleHMe MK/IA yriepoaa u pocdopa cocraB/isieT

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

B cocTaB Kakux opraHuyecKux coeiiHeHHH BXoAUT (hochop
AMHHOKUCIOTBI
+HyknenHoBbie KUCIOThI
Caxapa
JKupsl

Kakue rpynmnbl 0praHu3MoOB MOT'YT OCYIIeCTB/IATH Bhilie/1aunBanue gocdopa
+I'pr0ObI, aKTUHOMHUIIETBI, OALM/I/IbI, MUKCOOAKTEPUM
[Tpocretimme, rpubbl, aKTHHOMMILIETHI, OAI[HATIIBI
JKuBOTHBIE, TIPOCTEMIITHE, TPUOBI, AKTHHOMHIIETHI
['pubBbI, TpoCTeHIiIie, aKTHHOMMIIETBI, OaKTepUH

BoicBoboxenue ¢ochopa 3 opraHnuecKux coeJUHEeHUH U/IeT M0 TAKOMY JKe NPHHIHIIY,
Kak nporiecc...

Hurpudukaimm

+AmMMoHMbUKaIUH

Henutpudukanm

A3zoTdukcaiuu

OcHOBHOM BH/], y4aCTBYWOIIMH B Kpyrosopore ¢ocdopa...
+Bacillus megaterium
Clostridium butyricum
Lactobacillus bulgaricus
Leuconostos cremoris

Ha3oBuTe THN NMTaHUA MYPNYPHBIX WU 3e/IEHBIX CEPOOKUC/ISIOIIUX OaKTepuit
+®oToTpOodbI
XeMOTpod-I
XeMoopraHoTpodkI
OpraHoTpodal
Cepookuc/siioiue 0aKTepuu, Bbl/|e/IeHHbIE W3 MOPCKOro Hia
+ Thiobacillus
Bacillus



Pseudomonas
+Penicillium

Cpeja o0MTaHUSI THOHOBBIX OAKTePHH. ..
+ IlouBa
Bogoem
JKYBOTHBIE
Pacrenus

Cpea 00MTaHUA HUTUYATHIX CEPOOKHCISIOIUX OaKTEePHH. ..
ITouBa
+Bogoem
JKUBOTHBIE
Pacrenus

Han6o,/1ee n3yueHHBIN POJi CEPOBOCCTAaHAB/IMBAKIIMX MUKPOOPTaHU3MOB. ..
+Desulfovibrio
Thiobacillus
Bacillus
Pseudomonas

Ilepeunc/iuTe rpynmbl Keae300aKTepui. ..
@®oTOMMTOABTOTPODbI
+XemMmoopraHoretepoTpodbl
+XeMOo/IUTOaBTOTPOdBI
XeMOoJ/IUTOreTepoTpOdbI

K xemoopraHoTpodHoii rpyrie >ke/1e300KUC/IAIINX 0aKTepuil, OTHOCATCH. ..
+HutuaTteie
+OHOK/IeTOUHbIe (POPMBbI
+Mukoruiasmbl
AKTUHOMMULIETBI
['pubeI
ApxebakTepuun

Mukomnia3Mbl, y4acTBYIOIIIHE B MPeBpPallieHUH )Kejie3a, Mpe/[CTaB/IeHb] POJJaMHu. ..
+ Gallionella, Siderococcus, Metallogenium
Arthrobacter siderocapsulatus, Seliberia stellata
Leptothrix, Toxothris, Spirothrix
Thiobacillus, Bacillus, Pseudomonas

B kaxkoii (popme HaxoauTca ¢ocdop B KUBBIX CHCTEMaX...
+ POg4
HPO4
H>PO4
P20s

B kakoii ¢popme ocdop norsonjaercsi U3 BHeLIHEH Cpe/ibl...



POq4
+HPO4
+H>PO4
P20s

Kakwue 3Tanb1 kpyrosopora (ocdopa ocyuiecTBasAIOTCA MUKPOOPraHU3MaMH. ..
+Belllje/1auMBaHre U3 TOPHBIX TTOPO/,
Bk/toueHre B OMOMacCy pacTeHUH U MUKPOOPTaHU3MOB
Murpaiusi B Tesa >KUBOTHBIX
+Pa3fioxxeHre opraHMYeCcKrUX OCTaTKOB PAaCTeHUM U XKUBOTHBIX J10 (PochOopHBIX
VIOHOB
[TorpebeHre pacTeHUSIMHM WM YaCTUUHBIN TIePeX0/] B HEPACTBOPUMBIH KOMIT/IEKC
MaTepUHCKOU MOPO/Ibl

B cocTaB Kakux opraHM4YecKHX COefHHEHUH BXOJHT cepa...
+AMVHOKUC/IOTBI
HyknenHoBbIe KACIOTHI
Caxapa
JKupsl
Kak Ha3piBaeTcsi KOCBEHHbIl MeTOJ OmNpe/e/ieHUuss YHCIeHHOCTH TOYBEeHHbIX
MHUKPOOPraHU3MOB?
+IToceB MOUBEHHOM CYCITeH3UM Ha pa3/IMUHbIe TBEP/ble MUTaTe/IbHble CPe/ibl
[TpssMOr0 MMKPOCKOITMPOBAHUS [I0YBBI
Kanunnsipueii
Mertog [. [I>KeHKUHCOHA

Kak Ha3bIBaeTcs MeToj omnpeje/leHUss YUC/IEHHOCTH IMOYBEHHbIX MUKPOOPraHM3MOB I10
Bunorpaackomy?
[ToceB NOYBEHHOM CyCIeH3UU Ha Pa3/IMUHbIE TBEpP/ble MUTaTeIbHble CPe/ibl
+IIpssMOro MUKpPOCKOIIMPOBaHUS TTI0YBbI
Kanunnsipueii
Mertog [. [I>KeHKUHCOHA

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

IToka3aTe/ib UMC/IEHHOCTH aMMOHU()MKATOPOB /1151 IePHOBO-TI0/30/IMCThIX MOYB:
+2,5-3,0 MJH. K1./T
300-500 ThIC. K/1./T
50-100 ThIC. KN./T
0-50 TBIC. KN1./T

IToka3aTe/ib UMC/IEHHOCTH MUKPOMHIIETOB /I/isl IePHOBO-MO/]30/IUCThIX MOYB:
2,5-3,0 M/H. K1./T
300-500 ThIC. KI1./T



+50-100 TBIC. KN1./T
0-50 TBIC. KI1./T

Opranunueckoe BelieCTBO MOYBbI, COCTOsIIIee U3 TYMHHOBBIX U (y/IbBOKHUC/I0T
HaBO3
+TyMyc
Topg)
coJioMa

Mukpoopranusmbl, o0uTapIiie B Ccpefe C HHM3KHM COJlep)KaHHeM IHMTaTe/bHbIX
BellecTB?

3MMOTeHHbIe

aBTOXTOHHbIe

aBTOTPO(HBIE

+0/IMroTpoQHbIE

3uMoreHHble MUKPOOPraHU3MBI - 3TO...
+MUKpPOOpraHu3Mbl, HETIOCPeICTBEHHO KOHTAaKTUPYIOLLIE CO CBEKUM
OpraHUYeCcKUM BeleCTBOM
MuKpoopraH13mbl, UCT0/Ib3YIOLKe TYMYyCHbIe Bell|eCTBa
MuKpoopraHu3Mbl, He HY K/jarolliecsi B OpraHuueCKOM BelllecTBe
MuKpoopraH13mel, obuTarolije B 30He C HU3KOW KOHI[eHTpallieid TUTaTe/IbHbIX
Bel[eCTB

Kakwue cymecTByoT (hopMbI rymyca?
+CTabuILHBIN
OTKpBITHIN
+J1abUILHBIN
CBs13aHHBIN

KakuMm rjiaBHbIM Ka4eCcTBOM 00/1a/iaeT rmousa?
[pixaHue
[Turanue
+CamMOBOCIIPOU3BO/CTBO
PasmHOXeHHe

KosmmuecTBo 0akTepuii B ouBe OT 00Ieid YMCIeHHOCTH COCTaB/IsAET:
20-30%
40-50%
50-60%
+70-80%;

Ko/1muecTBO aKTHHOMMIIETOB OT 00IIei YHC/IEHHOCTH COCTaBJ/IfAET:
+20-30%
40-50%
50-60%
70-80%;



Ko/sinuecTBo rpu6oB oT 00111l YHC/IeHHOCTH COCTaBJIseT:
20-30%
40-50%
+2-3%
70-80%;

C ceBepa Ha 0T YHC/JIEHHOCTD CIIOPOBBIX (JOPM M aKTUHOMHIIETOB. ..
YMmenblaeTcs
YBenuuuBaeTcs
OcraeTcss HEMU3MeHHbIM

C ceBepa Ha 0T YHC/IEHHOCTh ITPHOOB U 0eCIIOPOBBIX MA/I0YeEK...
+YMeHbIIaeTcs
YBenuuuBaeTcs
OcraeTcst HeU3MeHHBIM

KoMMmeHca/mM3M CTPOUTHCA M0 NPUHIIMITY. ..
+OpHa rpymnmna obecrieyrBaeT CyljeCTBOBaHUe Clle/lytollieit
OpHO rpymnmna CylecTByeT 3a CYeT Jpyrou
Kaxxas rpymra cyiiecTByeT cama 1o cebe
OpHa rpymma mMelaeT CylleCTBOBaHHUIO [IPYrou

I'1aBHBINA Cy0CTpaT, H3 KOTOPOro 00pa3yercs rymyc...
Lemnntosiosa
+JIUrHUH
MypeuH
Caxaposa

Ha cko0/1bK0 3K0/10rHuecKUx rpymni no NpuHMIy KOMMeHca/Iu3Ma No/jpa3fe/isilioTcs Bce
MHKPOOPraHU3MbI B ouBe?

2

3

+4

5

Ha cko0/1bK0 3K0/10rHuecKUx rpyni no NpuHMIy KOMMeHca/Iu3Ma No/jpa3fe/isilioTcs Bce
MHKPOOPraHU3MbI B ouBe?

2

3

+4

5

Kak Ha3bIBaeTcsi moka3are/ib, XapaKTepu3ylIuil KOMIIJIEKCHOe BO3/ieliCTBUe K/UMara
Ha (popMHUpOBaHHE r'ymyca...

+I'uapodakTop

KucnotHocTh

bycdepHocTtb

I'omeocTas



MukKpoopraHusmbl, CII0COOHBIE CHMHTe3UpPOBaTh opraHuyeckoe BellecTBO
CaMOCTOATE/IbHO:

ABTOXTOHHBIE

OnurorpogHsie

+aBTOTpOGHBIE

3UMOT'eHHbIE,;

ABTOp Han0o,/1ee pacpPOCTPAaHEeHHO! TeopHel 00pa3oBaHUsA rymyca:
NBanona O.E.
ITonosa C.T.
Mumyctus E.H.
+KononoBa M.H.

3HaueHue rujpodakxTopa /i Hallel 30HbI:
80
90
100
+110

ITepeunciuTe NOKa3aTe/ad, M0 KOTOPbIM OLleHMBAETCsI MJIOAOPOAUe MOYBBI...
+3arac rymyca
+MexaHHWUeCKul COCTaB
+BJlaroemMKoCTh
+Peakuus cpefipbl
TenonpoBOJHOCTH
TOKCUYHOCTB
BoponponuiiaeMocTb

IlpukopHeBass 30Ha, B KOTOPO#Wl cocpejoTauuBaeTcs 00/IbIIOE  KOJIMUECTBO
MHMKPOOPraHU3MOB - 3TO...

+Puszocdepa

Pusomiana

ATtmocdepa

JIutocdepa

Mukpod.iopa, moce/s0UIAsCA HENOCPeACTBEHHO HA MOBEPXHOCTH TKAHU KOPHS. ..
Pusocdepa
+Pu3oriana
ATtmocdepa
JIutocdepa

C/10)KHBIH KOMIL/IEKC, 00pa3yeMblil KOpPHAMM pacTeHHi U rpudomM, Ha3bIBaeTcsl. ...
+Mukopu3sa
Cumbuo3
Onrduo3
Accoumauus



Tun MUKOpPH3bI, KOTAa MHUIe/IUH rpuda pacnpocTpaHAeTCsl He TOJIBKO MeXXAy K/IeTKaMu
KOPOBOH NMapeHXNMBbI, HO U BHe/|psieTCsl B HUX?

+3OHA0TPOHBIM

ABTOTPO(HBIN

OKTOTPO(HBIN

[TepuTpodHbIit

Ha3oBuTe 0CHOBHOM KOHCEePBUPYHOIMH (PaKTOP NMPH CUJIOCOBAHUH. ..
+KoHL|eHTpaLysl MOJIOYHOU KHC/IOThI
KoHLieHTpalyst YKCYCHOM KUC/IOThI
OrpaHuueHHe BJIa)KHOCTU B KOHCEPBUPYEMOM KOpMe
Hanuuue criopoobpasyrommx 6akrepuit

Ha3oBuTe 0CHOBHbIe KOHCepBUpYHOIIUe ()aKTOPbI IPU CEHA)XUPOBAHMHU. ..
+KoHLleHTpaLyst MOJIOUHOUM KUCJIOTHI
KoH1jeHTpaLys yKCyCHOM KUCTOTHI
+OrpaHrueHue BIa)KHOCTU B KOHCEPBUPYEMOM KOpMe
Hanuuue criopoobpasyroiux bakTepuii

Kakue nporjeccbl XxapakTepHbI /15 nepBoi ¢a3bl CUI0COBAHUA. ..
+MaccoBoe pa3BUTHe MUKPOOPraHM3MOB, KOTOpbIe MPHUCYTCTBOBA/IA Ha Ha/[3eMHBIX
YacTsX PACTeHUM U COCTABJISTU AMUPUTHYIO MUKPO(IIOpy
AKTUBU3aLMsS MOJIOUHOKHC/IOTO OpO’KeHWSs, HAKOIUIeHHe MOJIOUHOM KHCJIOTHI,
cHKeHue pH 710 4,2.
CHIKeHHe YMC/IeHHOCTU BCeX BUZIOB OaKkTepuii, B TOM UMC/ie ¥ MOJIOUHOKUC/TBIX
HaxkorieHre MacCasiHO-KUC/IBIX U IPYTUX THAIOCTHBIX BUIOB OaKTepHid

Kakue nponjeccbl XxapakTepHbI /sl BTOPo ¢a3bl CH/I0COBAHMUA. ..
MaccoBoe pa3BUTHE MHKPOOPIraHHM3MOB, KOTODble MPUCYTCTBOBAIM Ha HaJ3eMHBIX
YacTsX pacTeHWI U COCTABJISIIM SMUGPHUTHYI0 MUKPOGIOpPY
+AKTUBHU3alMSA MOJIOYHOKHCIOTO OpOXKeHHsl, HAaKOIJIeHWe MOJIOUHOM KHC/IOTHI,
cHwkeHnuve pH 1o 4,2.
CHWKeHYe UMCIeHHOCTH BCeX BUJIOB OaKTepuid, B TOM UKC/Ie ¥ MOJIOYHOKUC/IBIX
HaxkorieHre MaCIsTHO-KUC/IBIX U IPDYTUX THAJIOCTHBIX BUIOB OaKTepwHii

Kakue nponeccbl XxapakTepHbI /ISl TpeTbeil ¢a3bl CHI0COBaHMH. ..
MaccoBoe pa3BUTHe MUKPOOPraHM3MOB, KOTOpble MPUCYTCTBOBA/JM Ha HaJ3eMHBIX
YyacTsX pacTeHWI U COCTABJISIIN SMUGPHUTHYIO MUKPOGIOPY
AKTHBH3aLMsS MOJIOUHOKHUCJIOTO OpO’KeHUsl, HaKOIUIeHWe MOJIOUHOM KUC/IOTHI,
cHwkeHnuve pH 1o 4,2.
+CHmKeHre YUC/IeHHOCTH BCeX BU/IOB OAKTEpHi, B TOM UKC/Ie U MOJIOUHOKHUCITBIX
HaxkoryieHre MacCIsIHO-KUCIBIX U IPYTUX THAJIOCTHBIX BUIOB OaKTepuit

Cierka nojBsi/ieHHbIN KOPM, 3a/10)keHHbIM Ha KOHCEPBHPOBAHUe. ..
Cunoc
+CeHax
Ceno
Dypax



JoMuHupyomas MUKpodsiopa B KOHCEpBHPYeMOM KOpMe...
MacisiHo-KUC/Tble OaKTepruur
+MOo0JI0UHO-KHC/TbIe OaKTepPUH
YKCYCHOKHUCTbIe OaKTepun
[TponroHOBO-KHC/IbIe OaKTepUn

Cuoc - 9370...
+3e/eHbld KOPM, KOHCEPBUPOBAHHbIW, XPaHSILAKICS BO BJIQXKHOM COCTOSIHMM B SIMaXx,
TpaHILLIessxX
HenaBHO CKOILLIEHHBIM KOPM
[ToMHOCTBIO BHICYIIIEHHBIN KOPM
[TogBsineHHbIN ¥ yOPAHHBIN B TPaHIIIEW KOPM

Tun B3aMMOOTHOILIEHUH, KOTr/JjJa OJUH BH/i MUKPOOpPraHu3Ma 3a/iep>kuBaeT Wid
no/iaBJ/isieT pa3BUTHe JpPyroro...

+AHTaroH13m

boprba

Cumb61o03

[Tapasutusm

Kak Ha3bIBaeTcs TUI B3aUMOOTHOILIEHUN MPH KOTOPOM BH/Ibl COPEeBHYIOTCA 3a MUTAaHHE
Ha OIHUX M TeX )Ke cyDdcTpaTax...

XHUIIHAYECTBO

Komencanusm

+KoHKypeH1s

Cumbmo3

Kak Ha3bIBaeTcs THI OTHOLIEHU BpeMeHHOM B3aUMONOMOILIM. ..
+Accoumanus
XHUIHAYECTBO
Komencanusm
KonkypeHuus
Cumb6mo3

MukpoopraHu3Mbl, pa3BUBaIOIHecs: Ha MOBEPXHOCTH PacTeHMit?
+3ONMU(UTHI
CarnpoduTbl
XeMOTpodbI
OpraHoTpodsl

CKoJ/IbKO iHeH AJIMTCS MpoLecc co3peBaHus cusoca?
10
15
+21
32



OcHOBHBIe XapaKTepUCTHKH CH/I0Ca
OJTMBKOBO—3€JIeHbIH 1IBeT, CeJIéA0YHbIN 3arax, HaJuure ClIoPOBbIX TPUO0B
+0JIMBKOBO—3€/IEHBIN 1IBeT, TIPUSTHIN 3arax MOUEeHBIX s0/I0K, OTCYTCTBHE CITOPOBBIX
OakTepuii v TprbOB
JKeJITBIN 1IBeT, KUC/IOTHBIM 3arax, HaJMuue CIIOPOBBIX TPUO0OB
KODUUHEBBIN I[BeT, creruHUUecKHUil 3arax, OTCYTCTBHE CIIOPOBBIX OakTepuii, HO
Ha/Tuure CIIOPOBBIX TPUOOB

Mukpoopranu3Mbl pu30niaHbl — 3TO0...
+MUKpOOpraHu3Mbl, MOCEJISIOIMECS Ha TIOBEPXHOCTU KOPHS
MWUKpPOOpraH1u3Mbl, 0OHUTAOII[He B C/I0€ TIOUBBI, TTPUJIETAIOIEM K KOPHIO
MWMKpOOpraH13Mbl, 0OUTaroI|e Ha Ha/I3eMHOM UaCTH pacTeHust (CTeO/IsAX, TUCThAX,
LIBETKaXx)
MWUKpPOOpraHu3Mbl, 0OUTAIOIIHE B TOUBbI

Mukopwu3sa- 310 CHMOHO03. ..
+Pacrenus u rpuba
I'puba u Bogopocu
PacTeHust U 6akTepuid
Bogopociu u 6akTepuii
Kakyio Ky/JIbTypy MUKPOOPTaHH3MOB COIEP)KHUT 3eMJIey/J00pUTe/IbHbIN MpenapaT
asorobakTep?
Nostos linckia
+Azotobacter chroococcum
Azospirillum lipoferum
Clostridium pasterianum

K 3ems1ey100puTe/IbHBIM MIpenapaTtaM OTHOCHTCS &
BupuH
Boepun
['pusun
+Arpodun

K neqe0HBIM MpenapaTaM OTHOCHTCS :
BupuH
+baktucyorun
['pusun
Arpodun

K npenaparam jjisi 3aITbl PaCTeHUH OTHOCUTCA :
+Bupun
BaktucybTun
I'pusuvn
Arpodun

K auTHOMOTHKAM OTHOCHUTCH
Bupun
baktucybTun



+I'pusun
Arpodun

K xopmoBBIM npennapaTtaM OTHOCHUTCA :
+AMVHOKUC/IOTBI
bakTucyoTun
I'pusun
Arpodun

Hurparud OTHOCUTCAK ....
KopmoBsIM 1iperiapatam
JleueOGHBIM TperapaTam
+3eMsey00pUTebHBIM MperapaTam
AHTHOMOTHKAM

Amnasor npenpara «HuTtparun»
+Pusotopdun
TpuxotereH
I'pusnn
BupuH
K kakomy #3 HWKenpUBeJéHHBIX THUIIOB
LUTOKWHUHBbI?
3emsiey100pUTETBHOMY
+CTUMYIATOPBI pPOCTa paCTeHUN
JleuebHOMY
KopmoBomy

Cnoco6 KOHCepBUPOBaHUS 3eJIEHOr0 KopMa?
OrcrauBaHue
Bbpoxxenue
+CuocoBaHue
Kgarienue

NpenaparToB

OTHOCATCA dYKCHHBI

Kakue 0akTepuu c/1y)XaT JefCTBYIOIIMM HayaioM B npernapare ¢ocdopodakrepun?

Clostridium butyricum
Leuconostos cremoris
+Bacillus megaterium
Desulfovibrio vulgaris

Hepetmcm/lTe THITbI B3AHMOOTHOIEeHUH MHUKPOOPraHU3MOB U paCTeHHﬁ...

+AHTAaroHUCTUUECKUe
+AccouuaTUBHBIE
+CuMbOHoTHUeCKHE
Opyxeckue
BpaxiebHble
AnnenonaTuueckue

151



HEPE‘II/ICJII/ITE AHTArOHMCTHYECKHEe THUMHI B3aMMOOTHOIIIEHUH MHUKPOOPraHUu3MOB H

pacTeHMH. ..
+I1apasutusm
+KOHKypeHTHbIe B3aMOOTHOLIEHHUS
[TpuKopHeBbIe accolMaLiy
OnuduTHBIE acCoLUALIUN
Cumbuo3 ¢ bakTepusMu
Cum6buo3 ¢ rpubamu

Ilepeuniciure CUMOMOTHYECKHE THIIBI B3aMMOOTHOIIEHHII MHKPOOPraHU3MOB U

PacTeHMH. ..
[Tapasutusm
KoHKypeHTHbIe B3aUMOOTHOIIIEHHSI
[TpuKOpHEeBBIE acCOIMALIAN
OnU(UTHBIE aCCOLUALIAN
+Cum0O103 ¢ OaKTepUSIMHU
+Cum6bu1o03 ¢ rpubamu

Yuc/j1eHHOCTh OCHOBHBIX (l)I/I3I/IOJ10I‘l/I‘IECKI/lX rpymnmn MHKPOOPradaHM3MOB B CO3peBIIEM

CHJI0CE...

+60% M010uHOKUCIBIX, 40% YKCYCHOKUCIBIX, 0% MaCassHOKUC/IBIX
40% MOI0YHOKUCIIBIX, 40% yKCYCHOKUCIBIX, 20% MacC/IIHOKUCIBIX
80% mosiouHoKUCBbIX, 10% yKCyCHOKHUCIBIX, 10% MaCIIHOKUC/IBIX
60% mosiouHOKUCBIX, 20% YKCYCHOKUCIIBIX, 20% MaCIsIHOKUCIBIX

ITepeunciuTe CIOCOOBI MPUTOTOB/IEHUS CHIIOCA. ..
+X0n0AHbIN
+l"opstunii
[IpeccoBaHHbIM
Cy0/TMMHpPOBaHHBIN
CwmeliaHHbBIN

Ilepeunc/iuTe Coco0bI XpaHeHHUsI HABO3A...
+Xo0n0AHbIN
+l"opstunii
[IpeccoBaHHbI
Cy0/TMMHpOBaHHBIN
CwmeliaHHbIN

ITo criocoOHOCTH K CH/IOCOBAHUIO KY/IBTYPbI ObIBAIOT...
+Xopo11o cunocyemMble
I1noxo cunocyemeie
+CpeziHe cuiocyemble
+TpyaHocunocyemble
Y IOB/IETBOPUTEIBHO CUJIOCYEMBIe

HEPE‘II/ICJH/ITE dCCOIlHATUBHBIE€ THIIBI B3aMMOOTHOILIeHUM

pacTeHMH. ..

MHKPOOPraHM3MOB

51



[Tapasutusm

KoHKypeHTHbIe B3aUMOOTHOIIIEHHST
+IIpuKopHeBbIe accolalu
+3muduTHbIe accoLrau
Cumbuo3 ¢ bakTepusMu

CumM6103 ¢ rpubamu

Kakum TpeﬁoBﬂHl/lﬂM AO/IDKEH CO0TBEeTCTBOBATDH MPIKpOﬁI/lOJIOI‘I/l‘-IeCKI/lﬁ npemnapar ajias

0000BBIX KYJIBTYP...

+CneruduuHOCTb
BupyieHTHOCTB
+KOHKYpeHTOCTIOCOOHOCTh
+HopmaTuBHast akTHBHOCTb
OdPeKTUBHOCTH

Ha3zoBuTe 0iliH U3 3/IEMEHTOB, 3a KOTOPbIe He MPOUCX0UT KOHKYPeHLIUH. ..

+Yrnepon
A3zor
docdop
Cepa
Kanuit

Kakou CYﬁCTpaT MOX€E€T BbIINO/JIHATH POJ/JIb HAIIOJIHUTE/IA TIpU [PUroTOBJ/IEHUHU

MHMKPOOHO0/IOrHYeCcKOro npemnapara...

+Topd
I'muna

Ilecok
[Tepmut

Tabnuua 3.2 — Kpurepun orjeHKU C(pOPMUPOBAHHOCTUA KOMIIETeHLIUH

KO/] 1 HAMMEeHOBaHHe

Kputepuu onjeHnBaHus1 c()OPMUPOBAHHOCTH KOMITeTEHL[UH

VH/JVKaTopa (yacTM KOMIETeHLIU)
JNOCTY>KeHUS Ha 6a30BOM ypoBHe Ha TMOBBIIIEHHOM YPOBHE
KOMITETeHLIMH (4acTu COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET
KOMITeTEHL1H) OIIeHKe OLleHKe OLIeHKe «OT/IMUHO»
«YJIOBJIETBOPUTEJ/IbHO «XOoporo» 65- 86-100% ot
» 50-64% ot 85% ot MaKCUMaIbHOI'0
MaKCHMaJIbHOTO MaKCUMaJIbHOT O 6ana
Gania bamia
OIIK1. CryzeHT CryzeHT CryneHT
na-1. JleMOHCTpUpPYeT JleMOHCTpUpPYeT JIeMOHCTpUpPYEeT
HemoHcTpupyeT 3HaHWSI OCHOBHBIX 3HaHWSI OCHOBHBIX | 3HaHWe OCHOBHBIX
3HaHWe OCHOBHBIX 3aKOHOB 3aKOHOB 3aKOHOB
3aKOHOB MaTeMaTU4eCKux 1 MaTeMaTU4eCKUX | MaTeMaTU4eCcKuXx,
MaTeMaTHU4eCcKuX, eCTeCTBEHHBbIX HayK, | 1 eCTeCTBEHHBbIX | eCTeCTBEHHOHayuH
€CTeCTBEHHOHAYYHbIX | HO UCIIBIThIBAET HayK, HO bIX U
U 3aTpy/AHeHUs B JlOTyCKaeT obmerpodeccruoHan
obmieripodeccuoHa- | MPUMEHEHWH IaHHBIX | HETOYHOCTH B BHBIX IUCLIUTI/IVH,

JIBHBIX OV CLMII/INH,

3aKOHOB JI/Is]

IMpUMEeHEeHNHN

He0OXOTUMBIX ISl




HeoOXOMMBIX JI/IsI peleHus [IaHHBIX 3aKOHOB | PelleHUs TUITOBbIX
peleHus TUITOBBIX CTaHJAPTHBIX 3a/lau B | [i/I1 PelleHus 3aiau B 001acTu
3aziau B 00macTu arpoHOMUU CTaHJAPTHBIX arpOHOMUMU.
arpoOHOMMUH. 3a/1a4 B

arpoHOMUU
OIIK-1. CrypneHt ucriosibdyetr | CTygeHT CryneHt
N-2. Ncnions3yer 3HAaHUS OCHOBHBIX HCIIO/B3YyeT UCII0/Ib3yeT 3HaHUe

3HAHHWA OCHOBHBIX

3dKOHOB

3HAHHWA OCHOBHBIX

OCHOBHBIX 3dKOHOB

3aKOHOB MaTeMaTU4YeCKux U 3aKOHOB MaTeMaTH4eCKuX,
MaTeMaTH4eCKuX U eCTeCTBeHHbIX HayK, | MaTeMaTUYeCKHWX | eCTeCTBeHHOHayuH
eCTeCTBeHHbIX HayK | HO UCIIbITbIBAeT Yl eCTECTBEHHBIX | BIX U
[J1s1 pelleHust 3aTpy/JHeHUs B Hayk, HO obienpodeccroHan
CTaHJapTHBIX 3a7la4 B | IPUMEHEHUU JJaHHBIX | JOIlyCKaeT BHBIX JUCLIUILIVH,
arpOHOMHUH. 3aKOHOB /14 HETOUHOCTH B HeoOXOMMBIX IS
pelleHys NpUMeHeHU! pelLLeHusT TUTIOBBIX
CTaHZJAPTHBIX 33/la4 B | laHHBIX 3aKOHOB | 3a7iay B 00/1aCcTH
arpoOHOMHUU JJ1s1 peLeHust arpOHOMHUH.
CTaH/IapTHBIX
3a/,a4 B
arpoOHOMHUU
OIIK-1. Crypent npumeHsier | CTyzieHT CTyZeHT nnpumMeHsieT
N-3. [Ipumensiet MH(}OPMAaLIMOHHO- MpUMeEHSeT VMH(OpMaLOHHO-
MH(OPMAaLMOHHO- KOMMYHHMKALIMOHHbIE | UH(OPMAaLIMOHHO- | KOMMYHUKALIMOHHbI
KOMMYHMKAL[MOHHbIE | TEXHOJIOTHH, HO KOMMYHUKALIMOHH | € TeXHOJIOTUU B
TeXHOJIOTUH B VICIIBITHIBAET ble TEXHOJIOTHH, | pelleHUH THUITOBBIX

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

3aTpy/iHeHUs B
TpUMeHeHUH TaHHbIX
TeXHOJIOTUH B
peleHrH TUTIOBBIX
3a/1au B 00/1aCTH
arpoOHOMHUH.

HO JIOTTyCKaeT
HETOUYHOCTHU B
MpUMeHeHUn
JTAHHBIX
TeXHOJIOTUH B
pelieHun
TUTIOBBIX 3ajlay B
obsactu
arpOHOMHUH.

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

2 OHIEHVUBAHUE ITMCBMEHHBIX PABOT CTYJEHTOB,
PETJIAMEHTUPYEMBIX YUYEBHBIM ITJTAHOM
[TucbMeHHbIe pabOTHI IO AUCLUTUIMHE YueOHBIM I/TAHOM He TIPe/[yCMOTPEeHbI

3 OIIPEJEJIEHUE PE3YJ/IBTATA IIPOMEX/JYTOUYHOM ATTECTAIIU
dopma NpoMeXXyTOUHOM aTTeCcTalvy o AUCLUTIIMHE K3aMeH.

OIIK-1. CnocofeH pemaTh THUNOBBbIE 3ajaud NPo(ecCHOHA/ILHON /|eATe/TbHOCTH Ha
OCHOBe 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHUeCKHX U eCTeCTBEHHBIX HayK C NpUMeHeHHeM

HH(OPMaIHOHHO-KOMMYHHKAILIHOHHBIX TEXHOIOTHi
3adaHus 3akpbimoz2o0 muna:
Bbibepume 00uH npasuibHbIli 6apuaHm

Yuc/1eHHOCTh 0CHOBHBIX (1)I/I3HOJ10I‘I/I'-IECKI/IX rpymnin MUKpOOpPraHu3MoB B CO3p€BIII€EM CHJIOCE...




+60% MO0/1I04HOKHUCIIBIX, 40% YKCYCHOKUCBIX, 0% MaC/IIHOKHCIIBIX
40% MO104HOKUCIIBIX, 40% yKCYyCHOKUUIBIX, 20% MaC/IAHOKUCIBIX
80% MonouHOKHUC/IBbIX, 10% yKCyCHOKUCIIBIX, 10% MaCassHOKUCIBIX
60% Mo10UHOKMC/IBIX, 20% YKCYCHOKHUCIBIX, 20% MaC/IsTHOKUCIBIX

ITepeuncinTe COCco0bI XpaHeHUsI HABO3A. ..
+ X 0JIOHBIM
+I"opsunii
[TpeccoBaHHBIM
Cy6iuMUpOBaHHBIN
CwMelllaHHbIN

ITepeunc/inTe accoLaTUBHbIE THUIHI B3aMMOOTHOILIEHHIT MUKPOOPraHU3MOB M PaCTeHHIA. ..
[Tapasutusm
KoHKypeHTHbIe B3aMMOOTHOIIIEHHUS
+IIpUKOpHEeBbIe acCOI[HALIU
+3nubuUTHBIE aCCOLUALIUU
Cum6m03 ¢ baKTepusmMu
CumM6m03 c rpubamu

3adaHus OMKpbIMO20 muna:

1. IIpouecc aMmmoHUpHUKaLUHU.

[Ipu pa3nokeHWH OeNKOB M APYTMX a30TCOJEpKallliX COeJUHEHU B TOUBe TIPH yYaCTHUU
MHKDPOOPTaHHU3MOB a30T OCBOOOXKJaeTcs B BH/e aMMHaKa. YKa3aHHBIM TIPOIleCC Ha3bIBalOT
aMMoHM(UKaIuen, Wi MUHepa/Iu3amuend a3ora.

[Tpu a3pobHOM pacriazie 6esika OCHOBHBIMM KOHEUHBIMH MPOAYKTaMu rpoijecca 6biBaroT COo,
aMMMaK, CyabdhaThl U Bojla. B aHa’pOOHBIX YCIOBUSIX TIpU pacrazie Oenka oOpasyroTCs aMMHaK,
amuHbl, CO2, opraHMuecKue KMCI0Thl (KUPHBIE U apoMaThueckre — OeH30lHasl, hepyuHOBast U Zip.),
MepKarTaHbl, a TAK)Ke BeIleCTBa C HEMPUSTHBIM 3allaxoM — MH/0J, CKaToJ U CEPOBO/IOPO/,.

[Tpu aHa’poOHOM pa3pyiieHud OeKOB MOTYT 00pa30BBIBATHCS TOKCHYHBIE COEJVHEHWS, B
YaCTHOCTH TI€PBUUHbIE aMMHBbI (AuaMuHbl). K uuC/ly mociegHUX OTHOCST KaJaBephH, KOTOPbIH
T0JTyYaeTCst U3 JIM31Ha.

HakaruiBaromecsi B aHa’pOOHBIX YC/IOBUSIX B T0YBE TIPOAYKTHI pasioXkeHUsT OeKOB
(DUTOTOKCUYHBI, TI03TOMY OHHM HEpPeIKO yTrHeTarollle [JeWCTBYIOT Ha pacTeHUs] U CHIKAIT
YPOXXalHOCTb.

2. XeMOCHHTe3 MUKPOOPraHHU3MOB.

Xemocunmes y GakTepuii, 3TO TIPOLIECC CBSI3bIBAHUS YIJIEKUC/IOTHI B CJIO)KHOE OpraHUYecKoe
coeflMHeHWEe C TIOMOILBIO SHepruH, [JoObiBaeMoll B  OKHUC/IUTENbHBIX peakLUsiX pa3HbIX
HeOpraHU4eCKUX COeJUHeHUN.

B mporjecce xeMocrHTe3a 00s13aTe/IbHOE yyacTHe IPUHUMAeT KUC/IOPOZ, BO3/IyXa.

B 3aBHCMMOCTH OT TUIa OKUC/ISieMbIX BeleCTB XeMOAaBTOTPO(MbI /1eATCsl Ha 4 TPyNIbL:

1. CepHble 6aKTepUu — OKHC/ISIOT BOCCTaHOB/IEHHbIE He OpraHuveckue coefuHenus cepol (HaS,

S, THO-TeTpacoeHEHNS).



2. Hurpudunpytoiye 6akrepud — OKUC/SIOT BOCCTAHOBJIEHHbIe HeOpraHWYecKue CoeJluHeHUs
aszota (NHs).
3. JKene3obakTepud — OKHUCJISIOT BOCCTAHOB/IEHHbIE HEOPraHUYECKHe COeAMHEHHUs >Kene3a
(3aKuCh >Kese3a).
4. BopopoHble OaKTEPUHM — OKHC/ISFOT MOJIEKYJISIPHBIN BOZOPOZ,.
[ToHsATHE XeMOCHHTe3a ObLIO TIPEJJIOKEHO BIIepBble 3HAMEHUTHIM pycckuMm yueHbiM C.H.
Bunorpagckum B 1888 rogy B pe3ynbrare HCC/IeOoBaHWS CepHbIX OakTepuii B CTtpacOypre, B
naboparopuii n3BectHoro 6oranuka /e bapu.

3. Ucnosp30BaHWEe MOJIOYHOKHC/IOTO OpoOXKeHHsI B NHINEBOH NPOMBIIUIEHHOCTH H

Ce/IbCKOX0351IHCTBEHHOM MPOU3BO/CTBE.

MosnouHoKHCIoe OGpoykKeHHe HallIo IIUPOKOe TIPUMeHeHHe B pPa3HbIX 00/1acTsX, HO 0COOEHHO
TI0JTHO OHO MCIIO/Ib3YeTCsl B MOJIOUHOM XO3SIHCTBe.

MorsiouHasi TIPOMBIILIIEHHOCTb TOTOBUT 0OJIbILIIOE KOJTMYECTBO MOJIOYHOKHC/BIX TIPOJYKTOB,
TaKUX, KaK MPOCTOKBAIIlA, CMETaHa, alij0(UIbHOe MOJIOKO, KyMbIC, Ke(hup, TBOPOT U JIpyTHe.

MonouHoKucioe OpoKeHHWe UWMeeT IIMPOKOe TMpHMEHeHHWe TIpM  KOHCEPBHPOBaHWU
CeJTbCKOXO035TUCTBEHHBIX TIPOYKTOB: OBOILEM M COUHBIX KOPDMOB. BakHetillee 3HaueHWe UMeeT TIPHUeM
CUJIOCOBaHMSI KOPMOB.

4. Twunbl NMTAaHUA MUKPOOPraHU3MOB.

B 3aBUCMMOCTHM OT HMCTOYHMKA IOTPe(siieMoro yrjiepoja MUKPOOBI IMOApa3JensioT Ha
asmompogb! (ucnosnb3ytoT CO2) u 2emepompogbl (MCHOMB3YIOT TOTOBLIE OPraHU4ecKre CoeIMHeHNs)

B 3aBUCUMOCTH OT MCTOYHHMKA HePrud MUKDPOOPraHM3Mbl J1eST Ha pomompogb! (SHEPruio
TIOJTy4aroT 3a cyeT ()OTOCUHTE3a - HarpuMmep, IiaHobakTepun) u xeMompogb! (3Heprusi 10ObIBaeTCs
3a CYeT XUMHUUECKUX, OKUCTUTE/IbHO-BOCCTaHOBUTEJTbHBIX PeaKLUii).

Ecmv npu 3TOM [10HOpamMH 3/IeKTPOHOB SIB/ISIFOTCSI HeOp2aHuuyeckue COeOUHeHUsl, TO 3TO
Aumompogbl, ecyii OpraHuyecke - 0p2aHomMpobl.

[ToHATHUST «aBTO-» U «TeTepoTPOdUsi» XapaKTepU3ykoT, TaKUM 00pa3oM, THUIT KOHCTPYKTUBHOTO
metabomm3ma. Eciv aBToTpodusi - 10BOJBHO YeTKOe U Y3KOoe TOHSITHe, TO reTepoTpodusi - MOHSTHe
BeCbMa IIMPOKOe U O0BeJUHSeT OpPraHWU3MbI, Pe3KO pa3/IMyarol[uecs CBOUMH TOTPeOHOCTSIMU B

IHNTaTe/IbHBIX BellleCTBaX.

5. CnupToBoe Opo)xeHHe.

ITporiecc crnpToBOTO OpOXKEHUST WIET T0 MyTH TMKoiu3a o obpa3oBanus [IBK. 3arewm, B
pe3y/ibTaTe ee OKHC/MTEeNbHOrO [1eKapOOKCH/IMPOBAaHUSI TIPM yuyaCTHUM K/HOueBoro (GepmMeHTa
CIIMPTOBOTO OpOXKeHUs] TMPYBaTeKapOOKcHia3bl 00pa3yeTcsi, YKCYCHbIN anmbaerus. OcoOeHHOCTh
peaklMy 3akK/ouaeTcss B ee MOMHOM HeobpatuMocTd. OOpa30BaBLUMICS alleTalbJerufi CTaHOBUTCS
KOHEYHBbIM aKLIe[ITOPOM BO/IOPO/ia M BOCCTaHAaB/IMBaeTCs [0 3TaHosa C yyactueM HA/I+-3aBucumont
aJIKOr 0/IbJerUiporeHassl.

B wurore u3 1 MoseKy/ibl TeKCO3bI 00pa3yrOTCs 2 MOJEKY/bl 3TUIOBOTO CIIUPTa U 2 MOJEKYJbI
yrneknciotel. COpakuBaHue 1 MOJIeKyJIbI IJIFOKO3bI IIPUBOAUT K 0Opa3oBaHuio 2 Monekyn ATO.

6. MoJi0uHO-KHUC/I0€ OpoXKeHuUe.
C6paxuBaHue yryieBo/0B ¢ 06pa3oBaHHeM MOJIOUHOM KHUC/IOThI Ha3bIBAeTCSl MOJIOYHOKHUCIIBIM
OpoxxeHrieM. MoJiOHOKHC/IOe OpoyKeHUe SIB/ISIeTCSl SHepreTHYecKUM IIpOLieccoM, 00ecrieurBaroliuM
oripe/iesieHHbIe BU/IbI OaKTeprii HY>KHOM [i71st KU3HU SHepryei.



[To xapakTepy KOHEUHBbIX TIPOJYKTOB MOJIOUHOKHUC/IOe OpokeHWe Je/NuTCs Ha 2 THIA:
TUMIMYHOE WX romMod)epMEeHTaTHBHOe - OpO)KeHWe, W HETUIIUYHOe, WM CMeIIaHHOe, WU
rerepo)epMeHTaTUBHOE OPOJKEeHHe.

TUMUUHBIM MOJIOUHOKUC/IBIM OpO’K€HWEM Ha3bIBAaeTCs TaKoe, TPU KOTOPOM KOHEUHBIM
MPOJYKTOM $IBJISIeTCS TO/IBKO MonoyHas kucnora (CH3-CHOH-COOH).

dusnonoruyeckass rpymmna 0OakTepuii, OCYIIeCTBJSIIOIAsi MOJIOUHOKHC/IOe —OposkeHHe,
Ha3bIBaeTCsl «MOJIOUHOKHC/IbIe, OakTepuu». K 3ToM rpyrime oTHOCATCS 2 pofa: pojf Streptococcus u
poz Lactobacterium.

I'erepodepmeHTaTBHOE OpO’KeHHe WMeeT B KOHEUHOM wuTore 0osiee pa3HoobOpa3sHbIe
npoayktel: MosiouHass kuciota CH3-CHOH-COOH — 40%; saurtapHas kucinora COOH-CH»-CHoz-
COOH — 20%; yxkcycHas kuciota CH3COOH — 10%; stunoseii civpt CH3CH2OH — 10%;
yriekucibii ra3 CO2 — 20%; Bogopon Ho.

7. CumbuoTnueckas a3oTdukcanus.

CumbuoTrueckre a30TUKCUPYIOIIe MUKPOOpraHu3Mel BbiiesieHbl M. Belieprinkom B 1888 1.
13 KOPHEBBIX KJTyOeHbKOB (D0pO/iaBUaThIX HApOCTOB) OH0OOBBIX pacTeHHH. MUKPOOPraHW3Mbl Ha3Balu
K/Iy0eHbKOBBIMH 0aKTepHusAMH, U ObIJI0 yCTaHOBJIEHO, UTO OHU BBI3BIBAIOT 0Opa30oBaHUe KTyOeHbKOB,
B KOTOPBIX OCyIlecTBsieTcsi ¢uKcauusi a3ora atMocdeprl. bakTepun B KiyOeHbKax IHTAIOTCS
OpraHUYeCKUMU COeJUHEeHUsMY, CUHTe3MPOBaHHBIMM pacTeHHWeM, a pacTeHue IIojly4aeT U3
K/yOeHBbKOB CBsI3aHHbIe CoeJUHeHus a30Ta. Tak, MeXXy 6akTepusiMyu U pacTeHUsIMH YCTaHABIMBAIOTCS
CUMOMOTUYECKHe B3auMOOTHOIIeHUs. KiyOeHbKOBble OaKTepuH, 3apakaroljde KOPHU pa3TAYHBIX
BUZIOB O0OOBBIX pacTeHWi, HECKOJIBKO OT/IMYAIOTCS JPYT OT JApyra, OZHAaKO MX PacCMaTpUBAIOT Kak
IPYIIIbl POJCTBEHHBIX OPraHU3MOB.

4 TIOPSIIOK ITPOBEJIEHVSI ITOBTOPHOM ITPOMEXYTOUHOWM ATTECTAILIUA
dopma NpoMeXXyTOYHOM aTTeCcTalydy M0 JUCLUIIIMHE SK3aMeH.

[loBTOpHass MpoMeXxyTouHas aTTecTalyus II0  JUCLUIUIMHE  TIPOBOJUTCA  C
MCTI0/Ib30BaHUEM 3a/JaHui /17151 OLleHKH C(hOpPMUPOBAHHOCTH KOMIIeTeHL[1ii Ha 6a30BOM ypOBHe
110 BCEM MOAYJIAM, BXOZJAIIUM B CTPYKTYPY AUCLAIUIMHBI 3@ CEMECTp, 10 UTOraM KOTOPOIO
CTYZ,eHT UMeeT aKaJleMUUeCKYIO 3a/]0/DKeHHOCTbD.

OrjeHoOYHBbIe MaTepuaabl U CPeACTBA /i NPOBeJAeHHs] NMOBTOPHOW NPOMEXYTOUHOHU
aTTecTanum

Bormpocs! K 3k3aMeHy
TeopemuuecKkue 80npochbl

1. AHa’poOHOe JbpIXaHHE MHMKPOOPraHW3MOB. XWUMH3M Tipollecca. buosioruueckast posib
JIbIXaHUSI.

2. AccoratvBHas a30T(QUKCAIUS.

3. Kak cnoxutcs GanaHC a3oTa B TOYBe, €C/id B KaueCTBe OPraHWYecKoro yAoOpeHus
WCIO0/Ib30BaTh  TOP(OHABO3HBIM  KOMmocT ¢  cootHomennem  C/N  50/17?
[IpoaHanu3upyuTe CUTyaLUIO TP BeCEHHEM U OCEHHEM BHEeCEHUM KOMIIOCTa.

4. CumbuoTtnueckasi a3oTdukcaius. XapakTepucTuka MUKpoopraHuamMoB p. Rhizobium.
Ycous v 3¢ heKTUBHOCTL 6000BO-pH300MaTbHOTO KOMIUIEKCA.



5. MonouHokucible 6akTepuu. Vcrosb3oBaHHe MOJIOYHOKHMC/IOTO OPOKEHUSI B THIIEBOU
TIPOMBILLJIEHHOCTU Y CeMbCKOXO031ICTBEHHOM TTPOM3BO/ICTBE.

6. Kak M3MeHUTCS UMC/IeHHOCTh MUKPOOPTraHU3MOB B TTIOYBE OJHOI0 MO0JIs TIPY BHECEHUU B
TIOYBY OpraHUUeCKUX yAoOpeHuit?

7. WcrtuHHBIE OaKTepUH, CTPOeHUe KIeTKH, MOP(hOIOTHsI, CUCTeMaTHKa

8. CnemmduuHOCTb, BUPY/JIEHTHOCTb, U 3(O(EKTUBHOCTh KIyOEHBKOBBIX OaKTepHiA.
CumbuoTHuecKkast a30ThUKCaIysl.

9. Kak cnoxurcst poijecc moyBoobpa3oBaHus Ha paBHUHHOM yuacTKe B KJIMMaTHUeCKOu
30He ¢ ruapodakTopom = 1307

10.0611as1 3aKOHOMEPHOCTb KPYrOBOpOTa a30Ta B TPUpOJe, XOJ S3TOT0 Iporecca B
eCTeCTBeHHbIX SKOCUCTeMax U CeTbCKOX035IMCTBEHHBIX CUTYaLUsIX.

11. AHTUOMOTHKH. VIX TTPOU3BO/ICTBO ¥ MPUMEHEHHE.

12.Kakoe KO/IMUECTBO TMperapaTa «HUTPArdH» TOTpPeOyeTCss TIPU T0CeBe KieBepa Ha
rioiaau B 50 ra? Kak nmpaBwibHO TIPOBeCTH 00paboTKy ceMsiH?

13.VcTopust pa3BuTUs MUKPOOMO/IOTHM Kak Hayku. OCHOBHble DPabOTBI PyCCKUX U
3apy0e)KHBIX YUEHBIX.

14.39Kosioruueckre TPYIIbl TOUYBEHHBIX MUKPOOPraHU3MOB, MHKPOQ/Oopa pa3/inuHbIX
TUIIOB T10YB.

15.B pe3ynbTaTe akKTUBHOW 00pabOTKM TIOUBBI M BHECEHUsS MUHEPA/IbHBIX yH00peHui
MOXKeT  HaCTYIMTb  CHWKEeHUe  3aracoB  rymyca.  YKaxuTe  BO3MOJKHbIe
MHUKPOOHOIOrMuecKrie TIPUYNHBI 3TOTO SIBJIEHUSI.

16.Ponb MUKPOOMOJIOTHM B PEIlIeHHH COBPEMEHHBIX C.-X. Mpo0sieM. 3afjauil COBpeMeHHOM
MHUKPOOHOIOTHH.

17.Bnusinie opraHWueckux yAo0OpeHHIl Ha TOUYBeHHOe MHUKPOHACeeHHe, CII0COObI
IIOITOTOBKU HaBO3a.

18.Yto Brl Mo)keTe CKa3aThb O IMOYBe [BYX YYaCTKOB, UMCIEHHOCTH a30TobakTepa Ha
KOTOpbIxX coctasJyisieT: 1—500 toic. K Ha 1 1; 2 — 50 ThIC. K/I€TOK Ha 1 T MOYBBI?

19.TlutaHe  MMKpOOpPraHuW3MoB. [IuilleBble  TMOTPeOHOCTH, TYTH  MOCTYIUIEHUS
NATaTe/bHbIX BeI[eCTB B KJIETKY.

20.3nuduTtHas Mukpogaopa. Ee posb npyu XxpaHeHWH ¥ TPOPacTaHUU CeMsH.

21.BBI BBIHYXKJEHBI HCII0/b30BaTh B KaueCTBe OPraHUUYECKOro yJ00peHUs KOMITOCT C
cootHomienueM C/N = 30/1. Kak BrI Oyzere qeiicTBOBaTh?

22.Pa3fiokeHre TEeKTUHOBBIX BellecTB. Vcrosb3oBaHWe 3TOro mporecca B MepBUYHOU
o6paboTKe nbHA.

23.KopHeBas 1 puKopHeBasi MUKpoguiopa. Ee BiusiHMe Ha »)KH3Hb pacTeHUM.

24.0nuilMTe XOJ TMpoljecca HUTPUPHUKALIMM B TOYBe CO CJAeAYHOIIMMH TOKa3aTessMU:
rymyc 1,5; pH 4,5: Mex cocTaB - TspKesble CyIr/IMHKUA. OLieHUTe COCTOsIHMe Tipoliecca U
JlaiiTe CBOU Tpe/IJIO’KEeHHUS 110 ero KOpPpeKLUH.

25. Tunel nUTaHUS MUKPOOPraHU3MOB.

26.BnusHre 06paboTKY TTOUBBI Ha /IeATeTbHOCTh ITOYBEHHBIM MUKPOOPTaHHU3MOB.

27.Kak cKnajpIBaeTCsl eCTeCTBeHHbIM TporjecC 0Opa3oBaHUsI Tymyca B K/IMMaTUUeCKOU
30He ¢ rugipodakropom = 1207?



28.Bupychl, X CTPOEHHe, Pa3MHOXKEeHUe, 3HaueHre B MPUPO/IE U )KU3HHU UesIoBeKa, paboThI
.. VIBaHOBCKOTO.

29.A30T00akTepuH ¥  (ocdobakTepuH. XapaKTepPUCTHKa TperapaToB U yCAOBUS
TIPUMEHEeHUS.

30.Kak OyzeT mNpoXOAuTh IIPOL[eCC aMMOHHU(MUKAIMK B JI€PHOBO-TIO/30/UCTON TTOUBE
TSDKEJIOr0 MeXaHU4eCKOro coCTaBa C cofeprkanueM rymyca 1,5% u pH-5,0?

31.T'eHeTHKa MUKPOOPTaHW3MOB, MOHSATHE O TeHOTHUIe U (PeHOTHUIIe - BU/Ibl N3MEHUHBOCTH,
CcrocoObl  TEHEeTUYeCKOrO BO3ZAeUCTBUSA. [losyueHWe TIPOMBIIUIEHHBIX —IIITAMMOB
MUKPOOPraHU3MOB.

32. MuHepanbHbIA ¥ OMOIOTUYECKUH a30T B 3eMJIe/Ie/THH.

33.0nuimTe METOAUKY OTpeje/ieHHsi UMC/IeHHOCTH M OHuoMacchl MUKPOOPraHW3MOB B
TIoyBe.

34.0011e 3aKOHOMEPHOCTH KPYroBOpPOTa a30Ta B TIPUPOZe, XOJ 3TOr0 IIpoljecca B
eCTeCTBEHHbIX IKOCHUCTEeMAaX U CeIbCKOX035MCTBEHHBIX CUTYaLIUsIX.

35.CrnupTOoBOE ¥ MOJIOUHO-KHCIIOe OpoXKeHue.

36.0numMTe 3aKOHOMEPDHOCTHM (OPMUDOBAHMS TYMYCHBIX 3aracoB [IOYBBI IS
K/IMMaTUueCKOoU 30HbI € rugpodakTopom - 70.

37.Ilpoyecc amMMoHUUKALMU. Buabl MUKPOOPraHM3MOB - aMMOHU(UKATOPOB.
MMMOOU/TH3aLMs a30Ta.

38. Mukpobuoioruyeckrie Triperaparsl ISt 60pbOBI c BpeNTE/ISIMU
CeMbCKOX035IMCTBEHHBIX PACTeHUN.

39.Bbl meete 10 Kr /IFOL[ePHOBOrO HAUTpParuHa C akTUBHOCTBIO 3 MJIH. KJ/I./T IpU HOpMe 3,5
MJIH. KJ1./T. Kak ero rpaBu/IbHO UCII0/Ib30BaTh?

40.TTporeccel HUTPUGDHUKALMY U JeHUTPUPUKALIUU. 3HaUeHHe UX B CeJIbCKOXO0351CTBEHHBIX
CUTyaLUsIX.

41.Pa3nokeHWe KjeTuaTKM W JIMTHMHA MUKDPOOPraHMW3MaMH, YUYaCTBYKIIUMH B 3TOM
TipoLiecce.

42.0rmpesieuTe BO3MOKHOCTh BO3HUKHOBEHHsI WMMOOW/IM3allid a30Ta B TIOUBe TIpU
BHeCeHWU KoMmriocta ¢ cootHouenueM C/N = 50/1.

43. AHaspobHoe /ibIxaHue MUKPOOPTraHKW3MOB C UCII0/Ib30BaHWEM HUTPATOB U CY/Ib(aToB.

44.buosornyeckas azoTdukcauys CBOOOTHOKUBYIIHX MUKPOOPraHu3MOB.
XapakTepuctuka p. Azotobacter u Clostridium.

45.0mnpepenuTe MOTPeOHOCTH B TperapaTe HATPAruH [ijisi 00paboTKK ceMsiH KjieBepa IpH
riocese riowaau B 20 ra U akTUBHOCTHA HUTPAaruHa B 3 MJIH. KIL./T.

46.1Tpouecc Hutpudukaumu. IlonoxuTenbHass W OTpuUljaTe/lbHas po/b TIpoliecca B
CelbCKOM X031 CTBe.

47.Posib MMKPOOPTaHM3MOB B TIOUBOOOpAa30BaTeIbHOM TIPOIiecce, 3KOJ0TrHUeCKre TPYIIThI
TOYBEHHBIX MUKpOOprann3MoB. OOpa3oBaHre U pa3pyllieHre ryMmyca B TIouBe.

48.CoBpeMeHHBIE C.-X. TIperapatbl a30To0akTepuH U  (ochobakTepuH IMMUPOKO
TIPUMEHSIOTCS B TETJTMYHOM XO35HCTBE U Jar0T TIpubaBKy yposkast 10 30%. B moneBbix
YC/IOBUSIX OHU OKAa3bIBalOTCS Mano3(PGheKTUBHbI M TPAKTUYeCKU He MPUMEHSIOTCS.
[Touemy?



49.Kene3obakTepry U MX POJib B KDYTOBOPOTE Kejie3a B TIPUPO/IE.

50.Posib MUKPOOPTraHW3MOB B MpoIjecce 0Opa30BaHUs U pa3pyIleHus TyMyca.

51.BrbI Bo3zenbIBaeTe B CBOEM XO3SIMCTBE TOPOX0-OBCSIHYIO cMech. IIpoucxoauT v npu
5TOM oboraiijeHre TToUBbl OMOIOTUUEeCKUM a30TOM?

52.JIym ITactep u CII. BuHorpazicKuii. X BK/Ia/| B Pa3BUTHE MUKPOOHUOIOTHH.

53. IbixaHrve MUKPOOPraHU3MOB, XMMHU3M IIpoLiecca.

54.TIpy aHanM3e Ha YKWCIEHHOCTb a30TOOAKTepa ITOUBEHHBIX 0O0pasiioB, B3STBHIX C
Pa3/IMUHBIX TI0JIeH, YCTAaHOBJ/IEHO, UTO OHa cocTaBssieT 500 ThIC. K/I. B 0fHOM obpasiie u
50 ThIC. K/1. BO BTOpOM. UTO BEI MOXKeTe cKa3aTh O MOUBAX TeX M0Jiel, C KOTOPBIX B3SIThI
JaHHBIe 00pa3LIbI?

55.00111e 3aKOHOMEPHOCTH KPYroBOpOTa YIJiepo/ia B IPUPO/e, POb MUKPOOPTaHHU3MOB B
3TOM MpoLiecce.

56.Knyb6eHbKoBble  OakTepun. IloHSTHE O CHelUUYHOCTHA; BUPY/AEHTHOCTH W
s¢ddekTrBHOCTU p. Rizobium. HuTparux u ero nprimMmeHeHue.

57.1Ipy WCTIONB30BAaHUMA COJIOMBI B KaueCTBe OPraHUUECKOro YJ00peHHWs HeKOTOpbIe
CHeLUaTNCTBI ZO0OMBA/NMCH YAYUIIEHUS TI/IOZ0OPOJUS TTOUBLI 1 TIOBBIIIEHUST YpOXKasi, a
HEKOTOpbIe CTaJIKUBAJIMCh C MaZleHWeM ypoxkasi, WU3/10)KUTe Balll B3r/isiZ, Ha [JaHHYHO
cutyauuto. CooTHOLLIeHHe yriiepo/ia K a30Ty cocTasiisgeT B coome 100:1

58.buonornueckas (pukcarus a30Ta aCCOLMaTUBHBIMU (POpMaMHu.

59.MukpodJiopa Bozabl ¥ Bo3ayxa. [IprMeHsieMble CaHUTApHbIe MTOKa3aTeslu.

60.Kak ompenenuTh YHUCAEHHOCTh SMUAMUTHBIX MUKDOOPTaHW3MOB 3€pHAa WM CTeOss
pacTeHU?

61. AHa’poOHOe JbIXaHue 10 TUITy OpOXKeHUsI. JHepPreTHUeCKU BhIXO[.

62.Kpyroopor ¢ocdopa © poib  MHMKpPOOPraHM3MOB B  3TOM  IpoLiecce.
docdaTpacTBOpSIOIIe MUKPOOPTaHU3MBI.

63.0rmnpesenute pa3Mepsl TPUXO/a OWOTOTMUECKOTO a30Ta B TIOYBY II0C/e TpPeX JieT
BO3/le/IbIBaHUA KieBepa ¢ ypoxkaeM 60 1y/ra ceHa.

64. KpyroBopoT cephl U XapaKTepHUCTHKa OCHOBHBIX BHZIOB CepobakKTepuid.

65. MUKpOOHO/IOTHYeCKHe TIPOLIeCChl TIPU CYIIKe CeHa, CHWJIOCOBAaHWW W CeHa)KUPOBaHUH
KOpMa.

66.Pasmep ruapodakTopa B uepHO3eMHOM 30He coctaBisieT 90-100. OObsicHUTe
MeXaHW3Mbl HAKOTIJIEHUS] TYMycCa B 3TOM KJIMMaTUUeCKOM 30He.

Tabsurja 4 — Kputepuu orjeHKH c(hOpMUPOBAHHOCTH KOMITeTEHI[HH

Kop v HaMeHOBaHWe MHAMKATOpa Kputepuu orjeHuBanusi chOpMUPOBaHHOCTH
JIOCTH>KeHUs1 KOMIIeTeHI [l (4acTu KOMIIeTeHI MM (4acTU KOMIIeTeHLIU)
KOMIIeTeHI 1) Ha 6a30BOM ypOBHe

COOTBETCTBYET OL[eHKE «y/[0BJIETBOPUTEILHO»
50-64% oT MakCHUMa/JILHOrO Oasia

OIIK1. CTyleHT 1eMOHCTpUpYeT 3HaHWsI OCHOBHBIX

N-1. [leMOHCTpUpYyeT 3HaHKe 3aKOHOB MaTeMaTUUYEeCKUX U eCTeCTBeHHBIX

OCHOBHBIX 3dKOHOB MaTeMdTHUeCKHUX,
€CTeCTBEHHOHAYUHLIX U

HayK, HO UCIILIThIBAET 3aTPYAHEHHA B
MpUMEHEHWH OAdHHBIX 3dKOHOB /I DELIEeHUA




obmierpodeccHoHaNbHBIX JUCIUTLINH,
HeOoOXOIMMBIX /IS pellieHUsT TUTTOBBIX
3a/1a4 B 00/1aCTH arPOHOMMH.

CTAHAAPTHBIX 3a/ld4 B dAT'POHOMHHA

OIIK-1.

N/-2. Vcrionib3yeT 3HaHWS OCHOBHBIX
3aKOHOB MaTeMaTUUeCKUX U
eCTeCTBEeHHbIX HayK [JIsl pelleHus
CTaHJApPTHBIX 3a/1a4 B arPOHOMMUM.

CTY,E[EHT HCII0J/Ib3YeT 3HAHWS OCHOBHBIX
3dKOHOB MdTeMaTH4eCKHX 1 eCTeCTBEHHBbIX
HayK, HO HUCIIBITEIBAET 3dTPYAHEHHA B
MNMpUMEHEHWHN OdHHBIX 3dKOHOB [JIS1 DELIEHUA
CTaHAdPTHBIX 3a/id4 B dA'DPOHOMUKH

OIIK-1.

N /-3. IlpumeHsieT MH(OPMAaLMOHHO-
KOMMYHUKAaLOHHbIE TeXHOJIOTUU B
pellleHrH TUIIOBBIX 3a/la4y B 00/1aCTH
arpOHOMUMU.

CTyJeHT npuMeHsieT UH(HOPMAaLMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTHH, HO
WCTIBITBIBAET 3aTPYAHEHUs B IPUMEHEHUH
JAHHBIX TEXHOJIOTHH B PellleHUH TUTTOBBIX
3a/1a4 B 00/1aCTH arPOHOMUM.
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