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[Tpu pazpaboTke paboueit mporpaMmbl yueOHOM JUCIUIUIMHBI B OCHOBY MOJIOKEHBI:

1) @®IoC BO mno wnampaBiaeruto noarotoBku 35.03.04 «ArpoHOMUs», YTBEp)KACHHBIN
MunucrepcTBoM 00pazoBanus u Hayku PD «26» utomst 2017 r., mpukaz Ne 699.

2)  YueOHbIii TUIaH OCHOBHOW oOpazoBaTenbHOW mporpammbl 35.03.04 «Arponomus», npoduib

«ArpoHomus» ogo6peH YuersiM coBetoM @I'BOY BO I'AY CesepHoro 3aypaiibst
ot «01» urons 2022 r. IIpotokon Ne 11.

Pabouas mporpamma yueOHON AUCHUILIUHBI 0100peHa Ha 3aceqaHuu Kadeapbl HHPEKIIHMOHHBIX H
MHBa3MOHHBIX Oone3Hei ot «01» uronst 2022 r. [IpoTokon Ne 11.
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1. IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO JUCHUIINHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbl

Koo PesynbraTsl WNupukarop [lepeueHb MIAHUPYEMBIX
Komne- OCBOCHUS JOCTHKCHUS pe3yabTaToB 00y4eHUs 110
menyuu KOMIIETEHIHH TUCIIUILTAHE

3Hamp:
CHCTEMAaTHUKY, MOp}OIIOTHIO,
TeHETUKY u pa3MHOKEHUE
OakTepuit; B3aMMOOTHOIIICHHSI
MUKPOOPTraHU3MOB u
OKpYXKaroleun cpenbl;
B3aMMOOTHOIICHUSX
MHUKPOOPIaHW3MOB MEXAy COO0H U
c OPYTUMH CYILECTBaMH;
MeTaboIu3M  MHUKPOOPraHU3MOB,
ydacTHE  MHUKPOOPTraHU3MOB B
MPEBPALICHUAX COEMHEHUI
CrniocobeH pemaTh W-9omx-1 yriaepoaa, asora, ¢ocdopa, cepsl,
TUIIOBBIC 3a/1a4H OnenuBaer 1mo KeJe3a v IPYTuX HJIEMEHTOB;
npohecCHOHANBHOM | MUKPOOHOJIOTHUECKUM | yMenb:
NEeSITeIPHOCTH HA | TIOKA3aTellsM KaueCcTBa | MPUTOTOBUTH nperaparhbl
OCHOBE 3HaHUM MUIIEBBIX MPOIYKTOB, | MUKPOOPTaHU3MOB, pa3nuyarb
OIIK-1 | OCHOBHBIX 3aKOHOB MPEIOTBPATUTh OCHOBHBIE  (DOpMBI  OaKTEpHid,
) MaTeMaTHYECKHUX U HCIIOJIb30BaHUE IPOBOJANUTH KOJIWYECTBEHHBIN ydeT
€CTECTBEHHBIX HAaYK MIPOAYKTOB, MHKPOOPTaHU3MOB B Pa3IHYHBIX
C MPUMEHEHUEM CoJIeprKaIInX cyOcTparax, MoJy4aTh
MH(POPMAIIMOHHO- BO30yaHTENCH HaKOTIUTEIIbHBIC " YHUCTHIE
KOMMYHHKAIIMOH- | THUIIEBBIX 3a00JI€BaHUN | KyJIbTYpPbI MUKPOOPTaHU3MOB,
HBIX TEXHOJIOTUN Y OTpaBJICHUN MIPOBOJIUTH Ka4eCTBEHHBIC
peaxiuu Ha MPOIYKTHI

MeTab0JIM3Ma MUKPOOPTaHU3MOB;
e1a0emsp:

-METOdJaMHU HpI/IFOTOBJ'IeHI/Iﬂ
MpenapaToB u
MI/IKPOCKOHI/IpOBaHI/IH, METoOAaMU
KYJbTUBUPOBAHUSA
MHKPOOPTaHU3MOB;
ONpeAcIICHUS
CENbCKOXO3IHMCTBEHHOMH
MPOIYKIINH, OaKTepuaNbHBIX
ynoOpeHuit u Ouomnpenaparos.

METOJUKaMH
KadyeCTBa

2. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/bHOI MPOrpaMMbl

JlanHasi TuCHUIIIMHA OTHOCUTCA K broky 1 o0s3arenbHON "yacTh 0Opa3oBaTEIbHOU
MPOTrPAMMBI.

JIist u3ydeHus AUCIUTUTMHBI He0OX0IMMBI 3HaHUS B obnactu: “Xumus”, “Ouznka”,
“boranuka”, “Oxojyorus’’.

MukpoOHOIOTHS SIBISETCS MPEIIISCTBYIONEH AUCITUTUTMHON JUTsl TUCHUTUIHAH: “OCHOBBI
Hay4HBIX UCCIENOBAaHUN , “DUTONATOIOrNS U SHTOMOJIOruA , “3emiieienue’”, “Arpoxumus’”.

JucuumnnuHa u3ydaercs Ha 2 Kypce

Kypce B 3 cemecTpe — 3a04HOU dopme.

B 3 cemecTpe Mo ouHOW (opme oOyuyeHus, Ha 2




3. O0beM AMCUUIINHBI M BUAbI Y4eOHOI padoThI

OO11ast TPYA0EMKOCTh TUCIHUILTHHBI cocTaBisieT 108 yacoB (3 3aueTHBIX CIUHHUII).

Ounas ¢popma 3aounas popma
Bun yueGHO#I paboTh BCETO CEMECTP BCEr0 | CEMECTp

4acoB 3 94acoB 3
AyauTOpHBIE 3aHATHS (BCEro) 48 48 14 14
B mom uucne: - - - -
JIEKIIMOHHOTO THTIA 16 16 6 6
CeMuHapCKOTO TUTIA 32 32 8 8
CamocrosiTe/ibHasi padoTa (Bcero) 60 60 94 94
B mom uucne: - - - -
[TpopaboTka MaTepuana JeKInl, TOrOTOBKA K 30 30
3aHATHAM 71 71
CaMocTosTenbHOE U3yUEeHUE TEM 4 4
KonTtponsHbie paboThl - - 23 23
Pedepar 26 26 - -
Bua npomexyTo4HOM aTTecTalnu: 3a4eT 3a4eT 3a4eT 3a4eT
OO0uas Tpy10€eMKOCTh:
4acoB 108 108 108 108
3a4ETHBIX €IUHUI] 3 3 3 3

4. Coaep:xaHue TUCHUNIMHBI
4.1. ConeprxaHue pa3ieioB THCHHIINHBI

Ne HanmenoBanue paznena
i S — Copepxanue paszzena
1 2 3

1. Brenenue B | PazHooOpa3ue wmupa Mukpo6oB. CTpoeHue mpokapuoT (Ha
MHUKPOOHOJIOTHIO. npumepe  crpoeHusi  Oakrepuit). COBpeMEHHBIE  METOJIbI
Crpoenue uccienoBanusi Mukpoduiopbl. BiusHue ¢usnueckux (akTopos.
MIPOKapHUOT. Bnusnue xumuueckux ¢akTtopoB. BrnusHue Ouonormueckux

(baxTOopoB.

TeMbl TeKIUi:

1. Beenenune B MukpoOuosnorut. CTpoeHne NpoKapuoTHYECKON
KJIETKH.

2. 'enernka GakTepuid.

2. dusunonorus [luranne u MeTabOMU3M MHUKPOOPraHW3MOB. bpoxenue u

MHUKpPOOPTaHU3MOB. npixanue. GepMeHTHI.
TeMmsbl neKIUi:
1.IlutaHne MUKPOOPraHMU3MOB.
2.MeTaboa13M MUKPOOPTaHU3MOB.

3. VYyactue [IpeBpamenrie  coeAMHEHM  yriepoga  MHKpodiopoil B
MHUKPOOPIaHU3MOB B | aHa’pOOHBIX U adpoOHBIX ycnoBusx. [Ipornecc amMmmoHuduKanuy.
KpyroBOpOTE Hutpuduxanus u JIeHUTpUdUKaIIHSL. AzoTdukcanus.
yriepoaa, a3ora, | [IpeBpaieHre MUKpOOpraHu3MaMi COEMHEHUH cepbl, (docdopa
dbochopa, cepbl U | U Kenesa.

JKelle3a B IPUPOJIE. Tewmbl nexnuii:
1. IIpeBpamienue MHUKpPOOPTraHU3MaMH 0€3a30TUCThIX
COCIMHECHU.
2. IlpeBpamieHue MHUKpPOOpPraHM3MaMH COEAMHEHUH a3oTa B
IPUPOJE.




1 2 3
4. OcHOBBI TOYBEHHON | Y4acTue MUKPOGIOPH B MOYBOOOPAa30BaHUH. MUKpPOOPTaHU3MBI
MHUKPOOHOJIOTHH. HOYBBI U UX cooOliecTBa. BiusHue aHTPONOreHHBIX (PaKTOPOB Ha
Mukpooprasusmsl MHUKpPOOHOE co00IIecTBO mouBkL.bruompenapaTsl B CENBCKOM
MMOBEPXHOCTHU xo3s1iicTBe. broneHo3s! pa3HbIX MouB. Mukpodiopa gpuiniochepsl
pacteHuit U pU30CQepHl.
(amuduTHI). Tembl nexkumii:
1. OcHOBBI MOYBEHHOW MUKPOOUOIOTHH.
2. MHUKpOOpraHu3Mbl IOBEPXHOCTH PACTECHHIA.
4.2. Pa3genapl ANCUMILIMHLI U BUABI 3AHATHIA
ouHas (hopMa 00ydeHUS
Ne HaumenoBanue paznena Jleknmonnoro | CeMHHapCKOIo CP Bcero,
/o JVCLUATUTHHBI TUA TUIIA 9acoB
1 2 3 4 S) 6
1. | BBegenne B  MUKpPOOHOJIOTHIO. 4 8 14 26
CtpoeHue npoKapHoT.
2. | ®U3NOIOTHSI MUKPOOPTaHU3MOB. 4 8 14 26
3. | Yuactue  MHKPOOPraHH3MOB B 4 8 16 28
KpYroBOpoTe€  yriepoja, a3oTa,
docdopa, cepsl U Kene3a B
pUpoJIe.
4. | OcHOBBI MTOYBEHHOM 4 8 16 28
MUKpPOOHOJIOTHH.
MUKpOOpPraHu3Mbl  MTOBEPXHOCTH
pacteHuid (AUGUTHI).
Hroro: 16 32 60 108
3ao4Has popma o0ydeHus
Ne HaumenoBanue pa3aena Jlexumonnoro | CeMUHapCKOro CP Bcero,
n/m JVCIIATUTHHBI TUTIA TUTIA 9acoB
1 2 3 4 5 6
1. | BBengenne B  MHUKpPOOHOJIOTHIO. 2 2 24 28
CtpoeHune npoKapHor.
2. | ®u3NOIOTUs MUKPOOPTaHU3MOB. 1 - 20 21
3. | Yuactue  MHKpOOPraHH3MOB B 2 2 24 28
KPYroBOpOTE€  yIiepoja, a3oTa,
docdopa, cepsl U xKeneza B
pUpoJe.
4. | OcHOBBI MTOYBEHHOM 1 4 26 31
MUKpPOOHOJIOTHH.
MHUKpOOpPTaHU3MBl ~ MTOBEPXHOCTH
pacTeHuid (AIUPUTHI).
Hroro: 6 8 94 108




4.3. 3aHATHS CEMHHAPCKOI0 THNA

No Ne paznena TpynoemkocTs
o /I_I JUCIUILIN Tema (uac)
HBI oYHas 3a049Has

1 2 3 4 5
1 1 NmMmepcuonHoe MuKpockonupoBaHue. HM3ydenuwe ¢opm 2 1

6akrepuii. [IpuHIMITEI KIacCUPUKAIIIN TPOKAPUOT.
5 1 IIpuroroBnenue BpeMeHHBIX IpenaparoB. IliecHeBbie 2 1

' rpu6sl. Jpoxoxu. BHyTpHKII€TOUHBIE BKIFOUEHUS IPOKIKEM.

AxtuHoMuueTsl. buonpenaparbl B CEIbCKOM XO34HCTBE. 2 -
3 1 AHTHOMOTHKH. Onpenenenne YyBCTBUTEIBHOCTH

MHUKPOOPIaHU3MOB K aHTHOMOTHKaM MeTonoM auddysuu B

arap.

Mukpobuosiornueckasi jgabopaTopus: MomMemnieHue, Jjao. 2 -
4. 1 nocyna, o0opyJoBaHue, UTaTesbHble cpeabl. [lutarensHble

CpEbl.

TexHuka  MHUKpPOOHMOJIOIMYECKOro  MoceBa.  XpaHEHUeE 2 -
5. 2 MHUKpPOOPraHU3MOB.  BblieneHue — 4ucTtol  KyJIbTYpHI

MHUKPOOOB.

Mopdonoruueckue,  KylabTypaldbHble W (U3UOJIOTO- 2 -
6. 2 OMOXMMHYECKHE  CBOHCTBA  MMKpoopraHusmoB. Pocr

MHUKPOOPIaHW3MOB Ha IUIOTHOM U JKUAKOU cpeax.
7. 2 KonnyecTBeHHBIN yu4eT MUKPOOPTraHU3MOB B BO3/1yX€, BOJIE. 2 -
8 2 KosmnyecTBeHHBII y4eT MHMKPOOPraHM3MOB B  IIOYBE, 2 -

' 000py10BaHUU, UHBEHTApE.

[lokazarenn caHuTapHOM MMKpoOHoioruu. WMHaukauus 2 -
9. 3 CaHUTapHO-TIOKAa3aTeNbHBIX MUKPOOPIaHU3MOB Ha 00BEKTax

OKPYKaroILEeH Cpebl.

Bo30yaureny cnupToBOro M MOJIOUHOKHCIIOTO OPOKEHHIA: 2 -
10. 3 Mop¢onorusi, CBOWCTBA, YCIOBHS  KYyJbTUBHPOBAHUS,

3HaueHue. [IpuroropieHne NOCTOSHHBIX IPENapaToB.

Bo30Oyaurenu macisiHOKUCIOro OpokeHHs:: MopQoiorus, 2 -
11. 3 CBOWCTBA, YCJIOBUS KYJIbTUBUPOBAHUS, 3HAUEHUE B MPUPOJIE

1 XO3HUCTBEHHOM JEATEIbHOCTH YEJIOBEKA.
12. 3 Okxkpacka Oaktepuii o ['pamy, criop, Karcyi. 2 2

MUKpOOpPraHU3MBl,  y4YacTBYIOIIME B  KPYrOBOPOTE 2 1
13. 4 coequHeHUH a3ota. [IpencraBuTeny MporeccoB THUCHHUS.

DNEeKTUBHBIE CPEIBI.
14, 4 Bo36ynurenu NpOLECCoB HUTPUPUKALTIH U 2 1

JNeHUTpU(UKALUU: CBOICTBA, YCIOBHS KyJIbTUBUPOBAHUS.
15. 4 MeTobl U3y4eHus TOYBEHHOW MUKPOQIIOPHI. 2 2
16. 4 Mukpoopranu3mMbl MOBEPXHOCTH pacTeHUM  (3MUQPUTHI). 2 -

Muxkopusa.

Hroro: | 32 8




4.4. IlpumepHasi TeMATHKA KYPCOBBIX NPOEKTOB (PadoT) - we npedycmompeno OIIOII.

5. Opranusanusi cCaMmoCTOsITeIbHON padoThbl 00y4YAIOIIMXCS 110 AU CHHUILIMHE
5.1. Tunel caMoCTOATEILHOM PadOTHI H €¢ KOHTPOJIb

. dopma 00ydeHHS Texymuit
Tun caMocTosATENBHON paObOTHI
OuYHas | 3a04Has KOHTPOITh
[TpopaboTka MaTepuaiia JEKIUii, MOATOTOBKA K 3aHITHUSIM 30 TECTUPOBAHUE
4 71 TECTUPOBAHUE,
CamocTosTeNbHOE N3yUCHHE TEM
cobeceroBanue
KontponbsHabie paboTh - 23 cobecenoBanue
Pedepar 26 - 3amuTa
BCEro 4acoB: 60 94

5.2. YueOHO-MeTOAuYeCcKHe MATEPHAJIBI IVIsl CAMOCTOSITEIbHOI PadoThI:

1. ®enorosa, H.H. Mukpobuonorust [nekTponHsiii pecype] @ y4eb. mocobue / H.H.
denorosa, B.A. Enxun. — Dnexrpon. nan. — Cankr-TlerepOypr : CIT6IJITY, 2017. — 52 c.
— Pexum noctyna: https://e.lanbook.com/book/102981

2. IlaBnoBuuy, C.A. Mukpobuonoruss ¢ MHUKPOOHOIOTHUYECKUMU HCCIEAOBAHUIMU
[DnexTponHbIi pecypc]| : yued. mocobue — DnekTpoH. jaaH. — Munck : "Bwicmias mkomna",
2011. — 502 c. — Pexxum noctymna: https://e.lanbook.com/book/65463

5.3. TeMbl, BLIHOCMMbIE HA CAMOCTOSITEIbHOE H3yYeHHe:

Pa3znen Nel

1. leiicTBue (HhU3HKO-XUMHYECKHUX (PAaKTOPOB HA MUKPOOPTaHU3MBI,
2.CtpoeHue BUPYCOB, pojib OakTeprodaros B MpUpoe.

Paznen Ne2

1.IlyTn cuHTE3a OCHOBHBIX OPraHMYECKUX COSAMHEHUHM U HEKOTOPBIX CJIOKHBIX BEIIECTB;
2.Perynsus Mmetabonu3Ma y MUKPOOPTaHU3MOB.

Paznen Ne3

1.Metabonu3m cepsl, xenesa u pochopa;

2.I'mo6anpHble HUKIIBI OCHOBHBIX OMOTE€HHBIX 3JIEMEHTOB.

Paznen Ne4

1.Muxkpodiopa noOBepXHOCTH pacTEHUM;

2. brokoppo3us TPOMBIIIIEHHBIX U OBITOBBIX OOBEKTOB U MaTEPUAJIOB.

5.4. Tembl pedpepaToB:
Paznen Nel
1. IToya kak cpea OOUTaHUS MUKPOOPTaHU3MOB.
2. bronpenapatbl, MOBBIIAIONINE TIOAOPOANE TIOYB U YITYUIIAIOIINE POCT U pa3BUTHE
pacTeHui.
Pa3znen Ne2
1. 3HaYMMOCTP ABYX KOCMHYECKUX MPOIECCOB — (POTOCHHTE3A M MUHEPAITN3AIIUT
MHUKPOOPTraHU3MaMH OPTaHUYECKHIX BEIIECTB.
2. ®OTOCUHTE3 U XEMOCHHTES.
Pasznmen Ne3
1. Ipomeccyl MUHEpATH3AIH OPTAaHUYECKUX COSAMHEHUH U POJTh Pa3IHIHBIX TPYIIIT
MHUKPOOPTaHU3MOB.
2. Buzpl OpoxeHui, BEI3bIBAEMBIX KIIOCTPUIUSIMH.
3. Muxkpo6Has TpaHc(opMarus HeToN03bl.
4. Azordukcanusi CBOOOJHOXUBYIIUMH OaKTepUsIMH. ACCOLMATUBHBIA CHUMOMO3.
CumOunotnueckas a30ThUKCaIUS.




Paznen Ned
1. Ponb MUKpPOOPraHW3MOB B TOYBOOOPA30BAHUH H TUIOAOPOANU. MHKpPOOHBIE IIEHO3BI
Pa3JIMYHBIX TUIIOB I10YB.
2. Mukopu3a pacTeHUI 1 MUKOPHU3AIHs KaK PHEM MOBBIILICHHUS YPO)KaifHOCTH pacTeHU.
3.MeTo/1bl KOHCEPBUPOBAHUS COUYHBIX KOPMOB.
4. Mukpoopranu3mMbl Kak HHIUKATOPBI THUIIA [TOYBHI.
5.MuKpOOprann3mMel — UHAUKATOPbI COCTOSIHUS OKYJIbTYPEHHOCTH I1OYB.
6.KopHeBblIe BbIICIEHNS pACTEHUM KaK HCTOYHUK UTAHUS MUKPOOPTraHU3MOB
7.BrvsiHre MUHEPAIBHBIX M OPraHUYECKHUX YI00PCHHIA Ha IIOYBEHHYIO MUKPO(IIOpY.

6. @OoHJ OIEHOYHBIX Cpeacre s IMNPOBEACHUSA HpOMe)IcyTO‘[HOﬁ aTTeCTaluu
oﬁyqammnxm o JMCIMIIJINHE
6.1 Hepeqeﬂb KOMIIETEHIINii M OIeHOYHbIE cpeacrea UHAUKATOPAa NOCTHKCHUSA

KOMIIeTEeHIIU
Koo Wnnukatop [epedeHs mMaHUPYEMBIX pe3yIbTaTOB 00yUCHHS 10 HaumenoBanue
Komne- JOCTIKEHHS JUCLUATUINHE OLICHOYHOT' O
menyuu KOMIICTCHIIUH CpCACTBa
3Hamp: CUCTEMaTUKy, MOp(OJIOTHI0, reHeTuKy | Tect
U pasMHOKEHHE OAKTEPHii; B3aUMOOTHOIICHHs | 3a4ETHBII OMIeT
MUKpPOOPTraHU3MOB M OKPYKAIOILEH Cpebl;
B3aMMOOTHOULICHUSAX MUKPOOPTaHU3MOB MEKIY
WJT-90mx-1 co0ol U C APYTUMH CylIecTBaMH; MeTa00Iu3M
Ouennpaer mo | MAKPOOPraHH3MOE, y4dacTHe
MEKDOGHOTIOTHIE MUKPOOPraHU3MOB B IpeBpaLeHHUIX
KM COeMHEHUH yriepona, a3ora, pocdopa, cepsl,
HOKA3ATEIISM xKele3a U IPyrux 3J1€MEHTOB;
KaueCTBA ymembo: MPUTOTOBUTH npemnapatsl | Tecrt §
e — MHUKPOOPTaHU3MOB, ~ pa3in4arh  OCHOBHBIC | 3a4ETHBINA OMIIET
(bopMbI OakTepuid, IIPOBOJIUTH
OIIK-1 H;Z%?;;Egi}}) KOJIMYECTBEHHBI y4eT MHUKPOOPraHU3MOB B
semonbsopame | PATAUHBIX cyOcTparax, 10JTy4aTh
IPOIYKTOB, HAaKONUTEIBHbIE W YHUCTBIE  KYJIBTYpBI
S — MUKpPOOPTraHU3MOB, MPOBOJUTH KaueCTBEHHbBIE
Bo36yTHTENeH peaknuMM  Ha  NPOOYKTHl  MeTaboiau3ma
S — MUKpPOOPTraHU3MOB;
. enaoemo: Tect
3a001€BaHNN U .
oTpaBeHnit -METOIaMH  TIPUTOTOBJIEHHS TMPENapaTtoB | | 3a4ETHBIN Ouyer
MUKPOCKOIIHUPOBaHMS, MeTOoJIaMHU
KYJIbTUBUPOBAHHUS MHUKpPOOPIaHHU3MOB;
METOUKaMU oTpeeNeHUs KayecTBa
CEIbCKOXO35CTBEHHOU IPOAYKIIUH,
OaxkTepuanibHBIX YA0OpEeHUH 1 Ouonpenaparos.

6.2. IllkaJabl oLHeHUBAHUA
Ixkana oneHMBaHUA 3a4eTa

Ouenka Omnucanue
3aureHo | OOyyaromuiicss MPOAEMOHCTPUPOBANI TOHUMAaHKUE TEMBI BOIIPOCOB 3a4€THOTO Oumiera
no Mukpoouosorur. OOBSICHUI MOCTaBJIEHHBIE BONPOCHI, UCIONb3YsI HMEIOLIHECs
3HAHUS, YMEHHUS U HaBBIKU; Ha Ka)IbIH BONPOC JaJl MOJHBIA U HETIOIHbBIN OTBET.
He OOyyaromuiics IomycTui1 rpyObple OMMOKM M 3HAUMTENbHYIO YacTh MaTepuana He
3aYTCHO | 3HAET; He nomoramoT. Bo BpeMs NoAroroBku oTBeTa

HaBOAAIIUE BOIIPOCHI
MOJI30BAJICA CPECACTBAMU KOMMYHUKAIIUKU, HCAOIMYCTUMBIMU NJOITOJTHUTCIbHBIMHA

Marc€puajiaMu B BUJC PYKOIIMCHBIX WJIN IMTEYAaTHBIX TCKCTOB.




HIkaJsia oueHuBaHKMs TECTUPOBAHUSA HA 3a4eTe

%0 BBINOJIHCHHMA 32AaHUA Pe3yabTar
50 -100 3a4TEHO
meree 50 HE 3aYTEHO

6.4. TunoBble KOHTPOJIbHBbIE 32 JAHUS I HHbIE MATEPHAIBI:
VYkazansl B npuiioxxeHuu 1.

7. IlepeyeHb OCHOBHOW M I0MOJTHUTEIbHON Y4eOHOI JUTEpPaTypbl, HEOOXOAUMOM /151
OCBOEHUS TUCHHILIMHBI

a) OCHOBHAs JIUTepaTypa

1. T'ocmanoB P.I'., lammymua A K., Bonkor A.X., U6parumoBa A.W. MukpoOuonorus,
CII0, U3narenascto “Jlans”, 2019. -496 c.

2. Emues B.T., Mumyctun E.H. Mukpo6uonorus -M.: UznarensctBo FOpaiit, 2012. -
445c.

0) JoMOIHUTeIbHAS JIUTepaTypa

1. TocmanoB P.I'., Komprues H.M., Kabupor I'.®., lamymmn A.K.Canuraphas
MUKpOOHOIOTHs MUIIEBBIX poaykToB 2015-560 c.

2. VBanosa E.I1.YnipaBrneHue ka4ecTBOM CEIIbCKOXO03SHCTBEHHOM MPOXyKIHH. [IpaKkTHKyM,
2019 -500 c.

3. Kaumaszos I'. C.lposx:xu OpoaminbHbIX Tpon3BoACTB. [IpakTndeckoe pykoBoactso 2012
-224 c.

4. Kopocrtenépa JI. A., KomaeB A. I'.OcHOBBI 3K0j0rTUl MUKpoopranu3Mos.- CII0,
WznarensctBo “Jlann”, 2013. - 240 c.

5. Mamontos B. I'.Meronasl mouseHHbIX ucciienosannii2021-260 c.

6. PomanoB A.C., [aBeimenko H.W., lllaruiok JI.H., MarBeeBa 1.B.Dkcnieprusa
x51e0600ynounbIx n3nemmii2017-344 c.

7. CxopOuna E. A.OcHOBBI caHUTapuu U TUTHEHBI Ha XJIeOonekapHoM npou3BoicTBe2020-
48 c.

8. Irepummc M. B., Arnpeesa U. B., Tomunosa O. I'.buonorudeckas 3anura pacTeHHH,
2020 -332 c.

8. IlepeueHn pecypcos HH(OPMALMOHHO-TEJIeKOMMYHMKALMOHH O ceTH
"UHTepHer"

1. Poccuiickas rocyiapcTBeHHas OMOIMOTEKA: COAEPKUT IJEKTPOHHBIE BEPCUH KHMUT,
y4eOHUKOB, MOHOTpaduii, COOpPHUKOB HAy4YHBIX TPYJOB KaK OT€YECTBEHHBIX, TaK U 3apyOekKHbBIX
aBTOPOB, MEPHOINYCCKUX M3aHui. Pexxum mocryma: http://www.rsl.ru;

2. YHuBepcurteTckas nHpopmannonHas cucrema “Poccus’™: http:cir.ru

3. Hayunas snekrponHas oubanoteka http://elibrary.ru/defaultx.asp;

4. Hayunas 6ubnuotexa www.elibrary.ru;

5.9nekTpoHHO-0MbIMOTeUHas cuctema M3natenscTBo “Jlans” www.e.lanbook.com.

9. MeToanueckue yKa3aHus il 00y4AOMINUXCS M0 OCBOCHHUIO THCIHIJIHHBI

1. Cxommna JLIO.Yuer u MeTonbl H3Y4YeHHs] MHKPOOPTAaHM3MOB BOIBI. Yd4eOHO-
MeToanueckoe rmocodue.: Tromens, 2018.-87 c.

2. CkommHa JLIO. Metoapl nccietoBaHUSI MEKPOOPTAaHU3MOB. Y Ye0OHO-METOIUIECKOe
rocodue.: Tromensn, 2020. - 90 c.

10. llepeyenb HHGOPMALMOHHBIX TEXHOJIOT Il - HE TpeOyeTcs.



http://www.rsl.ru/
http://elibrary.ru/defaultx.asp%3B
http://www.elibrary.ru/
http://www.e.lanbook.com/

11. MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue TUCHUNINHBI

I[HSI MaTepI/IaJIBHO-TGXHI/I'-IGCKOFO O6CCHC‘ICHI/ISI JOUCHUIIIINHBI ((MI/IKpO6I/IOHOFI/I$I»
HCIIONB3YIOTCS: 000pyI0BaHWE MHKPOOHUOIOTHYECKOM JabopaTopuu (aBTOKJIaBbl, MUKPOCKOTIBI,
CTepI/IJII/I?;aTOpr, BEChI, XOJIOAUJIBHUKH, 6aKT€pI/ILII/II[HBIe JIaMIIbI U I[p.), Ha6op XUMHUKATOB JIsA
MPUTOTOBJICHUST ~ TUTATEIBHOW  cpeipl, JabopaTopHas  mocyna Uil NPOBEACHUS
MUKPOOHUOJIOTHYECKUX TTOCCBOB.

12. OcobeHHOCTH OCBOEHHS AUCHHIIMHBI 1JIsi HHBAJIHIOB U JIMI[ ¢ OTPAHHYEHHbIMHU
BO3MOYKHOCTSIMHU 3/10POBBSI

OOyyenne OOydJalOmUXCSI C OrPAaHUYCHHBIMH  BO3MOXHOCTSMHU  370POBBS NP
HEOOXOJMMOCTH OCYIIECTBIISICTCS Ha OCHOBE aJaNTHPOBAHHOW paboyeil mporpamMMmbl ¢
WCIOJIb30BAHUEM  CIECIHUAIBHBIX METONOB OOydYeHHs W JUJAAKTHYECKUX MaTepHaJIOB,
COCTABIICHHBIX C YYE€TOM OCOOEHHOCTEeH TNCHXO(HU3HUYECKOTO pa3BUTHUS, WHIMBHIYaTbHBIX
BO3MOXXHOCTEH M COCTOSIHUS 3JJOPOBBS TAKMX oOydaronmxcs (00ydaromerocs).

B memsix ocBoeHus y4eOHOW MporpaMMbl JUCHUIUIMHBI MHBAJIWIAMH M JIMIAMH C
OrpaHUYECHHBIMU BO3MOYKHOCTSIMH 3710POBbsI 00ECIICUNBACTCSI:

* JUIs WHBAIMJOB U JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 30POBbS IO 3PEHUIO:
pa3MenieHre B JAOCTYIMHBIX IS OOYYAOIIUXCS, SBIISIOIIUXCS CICTBIMUA WIH CITA00BUISIIIUMH,
MeCTax M B aJalTHPOBaHHOW (opMe crnpaBoyHOW HWHGPOpPMAIMKA O PACIHUCAHUHM YYEOHBIX
3aHSTHI; TPUCYTCTBHE ACCHCTEHTA, OKA3BIBAIOIIETO O0YyYaromeMycs HEOOXOIMMYIO IMOMOIII;
BBIIYCK aJbTEPHATUBHBIX (OPMATOB METOJAMYECKMX MATEPUANOB (KPYMHBIA IIPUPT WK
aynuodaiisibl), WCIOJIb30BaHWe Bepcuu caita mua crnabosugsmmx OBC IPR BOOKS wu
cnenuanbHoro  moomimpHoro mpuwiaoxkenus IPR BOOKS  WV-Reader  (mporpammbl
HEBM3YaJIbHOIO JIOCTyNa K WH(OpMamuu, NpeIHa3HAUYCHHOW i MOOWIBHBIX YCTPOMCTB,
paboraronux Ha ormepaimoHHoil cucteme Android m 10S, kotopas He TpeOyeT CrerHaIbHO
00yd4eHHOTO accucTeHTa, T.K. joaun ¢ OB3 mo 3peHuto paboTalOT CO CBOMM YCTPOHCTBOM
MIPUBBIYHBIM CIIOCOOOM, HUCIIOJNIB3YS CIIelUaTbHbIE MITATHBIE MPOTPaAMMBI ISl HE3PSIUUX JIFOJIeH, C
kotopeiMu IPR BOOKS WV-Reader nmeer moiHyt0 COBMECTHMOCTD);

* ISl WHBAJIUIOB M JHUI[ C OrPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS MO CIyXY:
HaJJIeXKAIIMMHU 3BYKOBBIMH CPEICTBAMU BOCTIPOM3BEICHIE HMH(OPMAIIHH;

e ISl MHBAIUIOB U JIHMII C OrPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3/I0POBbS, HMEIOIINX
HapyIICHHs] OMOPHO-IBUTATEIILHOTO ammapara: BO3MOXHOCTh OCECHPEINATCTBEHHOTO JIOCTYIIa
oOyJaronuxcsi B yueOHbIE MOMEIICHHUs, TyaleTHbIe KOMHATBI M Jpyrue moMelleHus kageapsl, a
TakXe MPeObIBAHNE B YKA3aHHBIX TOMEIICHHUSX.

OO6pazoBanue 00yYarOIIMXCS ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 370POBbSI MOXKET OBITH
OpPraHW30BAHO KaK COBMECTHO C APYTMMHU OOYYAIOIIUMUCS, TaK U B OTACIBHBIX TPYIIIAX WA B
OTJIENbHBIX OPTaHU3AIHSIX.
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npoQuiib ArpoOHOMHUSA

VYpoBens BriciIero 00pa3oBaHus — OakaiaBpuaT
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KOHTPOJIBHBIE 3ATAHUSA U UHBIE MATEPHUAJIBI OHEHKH
3HaHWW, YMEHUI, HABBIKOB U (WJIM) OIIbITA JESTENIbHOCTH, XapaKTEPU3YIOIINE 3TAIIbI
(dbopMHpOBaHUS KOMIIETEHIMH B IPOLIECCE OCBOSHUS UCLUIIIMHbI

MHUKPOBHOJIOI' IS

1. Bonpocsl /151 MPOMEKYTOYHOM aTTecTanuu (B gopMe YCTHOIO 3a4eTa)

Komnerenims

Bompocsl

OIlK-1
CrnocobeH pemiath
TUTIOBBIC 33/1a4H
npo¢ecCuOHAITBHON
NEeSATEIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX HAYK C
MIPUMCHCHHEM
UH(POPMAaIMOHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTUI

3HAmMb: cucmemamuxy, Mopgono2uro, 2eHemuKy U pPaA3SMHOMCEHUe
bakmepuii; 63aUMOOMHOUIEHUSI MUKDPOOP2AHUIMO8 U OKpYdlcaloujel
cpeobl;, 63AUMOOMHOUEHUAX MUKPOOP2AHUSMO8 MedHcOy coboll U ¢
opyauMu  cyujeCmeamu, MemaodoausmM MUKPOOP2AHUZMOS8, Yyuacmue
MUKDOOP2AHUZMO8 8 NpespaujeHusx CoeOuHeHutl yznepooa, a3omd,
@ocgopa, cepul, sHceneza u Opyeux d1emMeHmos

1. Meronpl, ucTOpHS U 3a1a4¥ MUKPOOHOJIOTHH.

2. Cucrema  MHUKPOOPraHMU3MOB.  MeXIyHapoIHBIC
HOMEHKJIATYPHI.

3. IIpokapuotsl sykapuoTsl. CTpoeHHEe OaKTepuaIbHOHN KIeTKU. PocT
Y Pa3MHOKEHUE MUKPOOPTaHU3MOB.

['eHeTrKa MUKPOOPIaHU3MOB.

OTHOIIEHNE MUKPOOPTaHU3MOB K (PU3HYECKHM (haKTopam Cpebl.
OTHOIIEHNE MUKPOOPTaHU3MOB K XUMHYECKHM (DaKTOpaM CpeIbl.
B3anMooTHOLIEeHNs MUKPOOPTraHU3MOB.

XUMHUUYECKUH COCTaB KJIETKH MUKPOOPraHU3MOB. DEpMEHTHI U UX
POJIb B XKHU3HEAEATEIbHOCTH MUKPOOPTraHU3MOB.

9. IluTaHme MHUKPOOPTaHU3MOB M OMOCHHTE3.

10. DHepreruueckue Mporecch (KaTadoau3Mm).

11. KpyroBopot yriepona B Ipupoje 1 pojib MUKPOOPTaHHU3MOB B
pacnajie OpraHMuecKoro BellecTna.

12. Mono4Hokucnoe 6pokeHue u ero Bo30yAnuTeNu.

13. CrnmproBoe OpoxeHHe, TPOXKIKU KaKk BO3OYIAUTEIH CITUPTOBOTO
OpOKEHHMsI, MX MCIIOJIb30BAaHHS B TTUIIEBOW IPOMBIIIIJICHHOCTH.

14. MacnsHOKuCI0€ OpOKEHUE U €0 BO3OYIUTEH.

15. BpoxeHne NEeKTUHOBBIX BELIECTB U €ro 3HaueHue. bpoxeHue
LIEJUTIOJIO3BI U €r0 BO30YIUTEIH.

16. VYkcycHokucioe OpoxeHHue 1 ero BO30yJUTEIH.

17. AnpobHoe paznoxkeHue 1meono3bl. [lemtono3opasnaratomnime
OaKTepuH U TPUOBI.

18. Oxucnenue MHUKpOOpPraHU3MaMH T€MUIIEIUIION03, JIMTHUHA, JKUPA,
yrieBosoB. Bo3OyuTenu u 3Ha4YeHHE 3TUX MPOLIECCOB.

19. Munepanu3zamus (aMmMoHHUUKaLUs) a30TCoAEp KALINX
COETUHEHU.

20. MmMmoOmnu3anus a3ora B OYBE.

21. TIpouecchl HUTpU(DUKALUK U TEHUTPUPHUKAIHH.

22. buonoruueckas ¢pukcanus MOJIEKYJISIPHOTO a30Ta.

23. Yd4eHue o BUpycax, OakTeprodarm.

24. Ocmoruyeckoe  naBieHue. (OcoOeHHOCTH  OCMODHIOB |
ranouinos. PacripocTpaneHne 1 NpakTUYECKOE 3HAUECHHE.

25. PocT MHKpOOpraHW3MOB B 3aBHCHMOCTH OT  BIQXXHOCTH.
Y eToinunBOCTb K BBICYLLIHBAHUIO. JInopunuzanus.
OTHOIIEHNE MUKPOOPTAaHU3MOB K KHUCIOPOAY; adpoObl U aHAIPOOBI
(paxynpTaTUBHBIEC M OOIUTATHEIE).

IpaBuiia

©No G A




26. 3nauenue pH cpenpl: 1IeI0YEYCTOHYMBBIE U KUCIOTOYCTOWYHBBIE

MHUKPOOPTaHU3MBI.
27. AHTUMHKpOOHBIE BemiecTBa. llpupoma ©  NIPOUCXOXKIEHHE
(abuoTHYECKHUX, OMOTUYECKHX) AHTUMHUKPOOHBIX BEIIIECTB.

CrenuduuHOoCTh M MEXaHM3M JeicTBHA. MukpoOocTaTHUeCKuil M
MHUKPOOOIIMAHBIN (D PEKT.

28. Aprorpodus wu rereporpodus. Iloustus: dotomurorpodsr,
(oToopraHoTpodbl, XEMOTUTOTPOPHI, XEMOOPTAHOTPOPHI.

29. CanpoduTtsl, KOMMEHCAJIbI K TTAPA3HTHI.

30. Mcrounuku yriaepoaa u SHEpruy, UCIOJIb3YEMBIE
MUKpoopranuzMamu. Pasnoo6pasue. Microunuku a3ora.

31. IIpoHuUKHOBEHHE B KIIETKY MHUTATEIbHBIX BemiecTB. uddysus u
aKTUBHBIH  TPAaHCHOPT  BBICOKOMOJIEKYJSIPHBIX  COCAMHEHUH U
COEMHEHUI, HEPaCTBOPUMBIX B BOJIE.

32. Anabonuueckue U kataboinyeckue mporecchl. X B3auMocCBs3b y
Pa3HBIX MUKPOOPTaHU3MOB (aBTOTPO(OB, TeTepoTpodoB).

33. HemonHoe OKHCIEHHWE OpraHMYECKHX CyOCTpPaToB, MPOAYKTHI U
MPUYUHBI 3TOTO ABJICHUS. JINMOHHOKHCIIOE «OpOKEHUEY .

34. AspoOHoe u aHa’IPOOHOE JBIXaHHWE. YHUBEPCATHHBIC MEXaHH3MBI
nonyyenus AT® 1npu  OHMOJOTMYECKOM  OKUCJIEHUHM,  LIUKI
TPUKAPOOHOBBIX KHCIOT M TEHTO30(OChaTHBI BOCCTAHOBUTEIHHBIN
LUK

35. ®orocuHTe3. 3eneHbie U cuHe3eNneHbie Bogopocin. DotoTpodHbie
OaKTepUU:IyPIypHBIC U 3€JICHbIC OAaKTEPHUH.

36. I'emernueckue pexkoMOMHAIMKM Yy TpokapuoT. Tpandopmarus,
TpaHCAYKLMS, KOHBIOTalus. bakTepuansHas Xxpomocoma.

37. Myranuu Oaktepuii; UX 3HA4YeHHWE B JBOMONWHU. [IpakTHdueckoe
WCTIOJH30BAaHNE MYTAHTOB.

38. MeTabunos, ciMON03, aHTArOHU3M.

39. Pacnpenenenne MukpoopraHusmMoB B Ouochepe. Baxneiimme
TPyNIIbl  MHKPOOPTaHM3MOB B TIOYBE, BOJOeMax H armocdepe;
YHCIEHHOCTh MUKPOOPTaHU3MOB.

40. OxucneHne MUKPOOPTaHU3MaMH KHPa.

41. OxucneHue MUKPOOpPraHU3MAaMH YIJIEBOAOPOJIOB. Bo30Oyautenu
nporiecca; MpakTHIeCKOe NCIOIb30BaHMUE.

42. Tpanchopmarus MHUKpPOOPraHu3MaMu COEIUHEHNN
cepsl.O0pa3oBaHue CEPOBOJOPOA U MHUKPOOPTAHU3MBI, BBI3BIBAIOIINE
9TH npouecchl. OKUCIEHHe MUKPOOPTaHU3MaMH CEpOBOAOPOAA B CEpy
U cepHYI0 KUCIOTy. CepoOakTepuu U THOHOBBIE OAKTEPHUH.

43. Tpanchopmasi MHUKpOOpPraHU3MaMH coeAuHeHui (docdopa.
OcBOOOX/IeHUE KHUCIOTHI M3 OPTraHWMYECKUX COCIMHEHHUH W TIEPEBOJ
HEPaCTBOPUMBIX CYJIb(PaToB B PAaCTBOPUMOE COCTOSIHUE MHKPOOAMHU.
buonornueckoe cBsizpiBanue hocdopa.

ymMemy: npucomoeumsb npenapamvl MUKpPOOPSAHUIMOS, PA3IUYAMb
OCHOBHbIE (hopmbl  Daxmepuil, HPOBOOUMb KOJIUYECBEHHbI YUem
MUKPOOD2AHUSMO8 6  DA3IUYHLIX — cybcmpamax, noy4ams
HaKonumenvHvle U 4UCmble KYIbmypbl MUKPOOPSAHUSMOS, NPOBOOUNb
KauecmeeHHbvle peaxkyuu Ha npoOoyKmbl memabdonuzma
MUKPOOP2AHUIMOE

1.  VcrpoiictBo  Mukpockoma.  IlpuroTtoBienue — mpemnapatoB
MUKpoopranu3MoB. Okpacka Gaktepuit mo I'pamy.

2. KynpTHBHpOBaHHE MHMKPOOPTaHM3MOB B JIa0OPATOPHBIX YCIOBUSX,




METOBl CTEPHIIN3ALUH, IPUTOTOBICHUE MUTATEIbHBIX CPEJl, METOJbI
ydeTa MUKPOOPTaHU3MOB.

3. CoBpemeHHbIe METOAbl  M3Y4YEHHUs MHUKPOOPIaHU3MOB.
4. Tunsl npenapaToB. MeTonbl M 3HAa4€HHE OKpPACKU KIIETOK.
5. OcHoBHbIE (OpMBI  ONHOKJIETOYHBIX OakTepuil. L-¢popmsl.
DHJIOCTIOPHI U LIUCTHI.

6. Mop@donorus akTHHOMHLIETOB, HOKApAUH 1 MUKOOAKTEpUH.

7. Mopdonorust aposxxeid. CTpoeHHEe 3yKapUOTHBIX KIIETOK.

8. Mopdonorus miaecHeBbIX rpuO0oB. MHUIICAIBHBINA U IPOAIKEBOM THIT
pocTta rpu0oB.

9. Mopdomnorus Bogopocieil. 3HadeHHe B MPUPOJIE U XO3SHUCTBCHHON
JeSITeIbHOCTH YeJIOBEKA.

10. OcHOBHBIEC THIIBI CpeJl IO COCTAaBY, KOHCUCTEHIIUH U HAa3HAYCHUIO.
[ToBepXHOCTHOE U TITyOMHHOE BhIpAIlMBaHUE MUKPOOPTaHU3MOB.

11. PocTt momynsimuy MHKpPOOPTaHM3MOB B 3aMKHYTBHIX pe3epByapax.
®da3bl KpUBOH POCTA, UX OCOOEHHOCTH.

12. 3HavyeHne MeTo/1a HENPEPHIBHOTO KYJITHBUPOBAHUS ISl U3YYCHUS
(U3MOTOTHH MUKPOOPTaHU3MOB H ISl TIPOMBIIIIJICHHOCTH.

13. DnemenTapHbIi cocTaB KieTku Oakrepuil. CoaepkaHue BOABI U e
¢dopmbl. Makpo- 1 MUKpoO31eMeHThl. DaKkTOpHI pocTa.

14.  TepMOYCTOWYHMBOCTh  BETETATUBHBIX  KJIETOK  Pa3THYHBIX
MHUKPOOPTaHU3MOB, SHIOCTIOP OAKTEPHIA U IPYTHX MOKOIOIINXCS (POPM.
15. Hcnonwp3oBaHWE BBICOKMX TEMIIEpaTyp Uil CTEPHIIM3AIHH.
JlelicTBue HU3KUX TeMIEpaTyp.

enademp:

-Memooamu npucomoeGieHus npenapamos U MUKPOCKONUPOBAHUA,
mMemooamu  KyIbMuUpOBaAHUs.  MUKPOOP2AHUSMOS8,  MEmMOOUKAMU
onpeoenenus Kavecmeda CeNbCKOXO03AUCTEEHHOU npooyKyuu,
bakmepuanbHulX yOoOpeHull u buonpenapamos

1. OnudurtHas u puzocdepHas MuUKpodiopa.

2. Yuenue 00 MH(EKINU 1 UMMYHUTETE.

3. buokonBepcus OTXOJIOB CENIbCKOT0 X0351CTBa u
nepepadaThIBAOIIECH MPOMBIIIIIEHHOCTH.
4. MukpoOuosiorunaeckue MPOU3BOACTBA OuorpenaparoB

CEeITbCKOXO035HICTBEHHOTO HA3HAYCHUSI.

5. AHTHOMOTHKH, OTpULIATEIbHBIE U MOJOKUTEIbHBIE CTOPOHBI UX
HCIOJIb30BaHUS.

6. MuKpoOHOIJIOT S TTOYUBBI.

7. MukpoOuosiorus 3epHa.

8. Muxkpobuonorus KopMoB (CeHO, ceHax, cuioc). KopmoBsie
OTpAaBJICHUSI ’KHUBOTHBIX.

9. MUKpOOHOIIOTHST MOJIOKA.

10. MUKpOOHOIIOTHST MOJIOUHBIX TTPOAYKTOB.

11. Mukpo6uosiorust Msca 1 MSICHBIX IIPOJIyKTOB.

12. Muxpodiopa siuil CeTbCKOX035IiCTBEHHOM NMTHUIIBI.

13. MukpoOHOIOTHYECKHE OCHOBBI ITEPePaOOTKH TIJI0JIOB U OBOIIICH.

14, MukpoOHOIOTUYECKHE OCHOBBI BHHOACIUS W TEXHOJIOTUU
MIPOU3BOJICTBA ITMBA, KBACA U IPYTHX MPOJIYKTOB OPOKECHUSI.

15. Mukpo6uosiorust HaBo3a.




IIpumep 3auemnozo 6unema
®I'BOY BO «I'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypaibs»
HNHCTUTYT OMOTEXHOJIOTHH U BETEPHUHAPHON MEIUIIUHBI
Kadenpa nadekunoHHbIX 1 THBA3MOHHBIX OOJIE3HEN
VYuebnas qucuurumHa: “Mukpobuonorus”
1o HanpapieHuto noarotroBku 35.03.04 Arponomus

3a4verHbIi Onier NeS
1. TIpoxapuotsl u sykapuoTsl. CTpoeHne 6akTepuaibHON KiIeTKH. PocT u pasMHOXeHue
MHKpPOOPTaHU3MOB.
2.Mopdomnorus IecHeBbIX TpuO0B. MulieanbHbIi U APOAOKEBOI TUIT pocTa rpruOOB.
3. YcrpoiictBo MuKpockomna. [IpuroToBieHue mpemnapaToB MHUKpoopranu3MoB. Okpacka
Oakrtepuii o ['pamy.

CocraBmin: Ckomuna JILIO. / / « » 20 r.
3aBenyronuii kadeapoit Jlomanxuiit B.H. ._/ / « » 20 T.

IIpoueaypa oueHuBaHus 3a4era

3auer npoxoaut B hopme cobecenoBanus. CTyACHTY OCTACTCS BapHAHT 3aJaHUS MTyTEM
COOCTBEHHOr0 CIy4aHOro BbIOOpa M mpenocTaBisercss 15 MHHYT Ha HOArOTOBKY. 3amiura
TOTOBOT'O PCUICHUA IMPOUCXOAUT B BUIAC CO6CCCIIOBaHI/I$[, Ha 4TO OTBOAUTCA 5 MUHYT. 3a11aHHe
COCTOUT U3 3 BOIPOCOB, BKJIIOYAsi TEOPETUUECKUE U TPAKTUYECKHE.

Kpurepun oueHnBanus

OreHka TpeGoBanus k 00yJaromeMycs

«3aureHo» | OOyuvarouuiicss NpoAEeMOHCTPUPOBA NOHMMAHHUE TEMBbI BOIIPOCOB 3aYETHOIO
ounera mo MukpoOuonoruu. OOBSICHWI TOCTaBIEHHBIE BONPOCHI, HCIOIb3YS
MMEIOIIUECS] 3HAHUS, YMEHUSI M HaBBIKM; Ha KaKIbll BOMPOC Jayl MOJIHBIA U
HEIIOJIHBIA OTBET.

«HE OOyyaromuii 1omycTui rpyObple OomMOKY M 3HAYUTEIbHYIO YacTh MaTepuajia He
3aUTEHO» 3HAET; HABOJALIME BONPOCHI HE IOMOraroT. Bo Bpems NOATOTOBKM OTBETa
I0JIB30BAJICS CPEICTBAMU KOMMYHHUKAIIUH, HEIOIYCTUMBIMU JOMOJIHUTEIbHBIMU
MaTepuagamMH B BIJI€ PYKOITMCHBIX WJIM MI€YaTHBIX TEKCTOB.

2.TecToBblE 321aHUSA N0 IPOMEKYTOUHOI aTTECTALNHU
(3auer B opme TeCTUPOBAHMS)

3HAmMb:  cUuCmeMamuxy, Mop@onocuro, 2eHemuKky U  pasMHOJICeHue  baxmepull;
83AUMOOMHOWIEHUS  MUKPOOP2AHUBMOE U OKpydcaroweu  cpeovl,  83auMOOMHOUEHUSAX
MUKDPOOP2AHUIMOE MeHCOY COOOU U C OpYyUMU CYUecmeamu; Memaboausm MUKpoOp2aHusmos,
yuacmue MUKpoOp2aHu3Mo8 6 NpespaujeHusix coeOuHeHui yenepooa, azoma, gocgopa, cepbl,
Jrcenesa u Opyeux 21emMeHmos
. MuKkpoopranusmsl, KOTOPBIE SBIISIOTCS BHYTPUKIETOUYHBIMU MIAPAa3UTaAMU. ..
. 3alllUTHBIE OPTaHEIIbI KJIETOK...
. Mop¢onoruueckue cBoiicTBa CTapUIOKOKKA. ..
. buoxummnueckue cBoiicTBa OakTepuil XapaKTepHU3yIOT. ..
. Hykneounn GaktepralibHOM KJIETKH OTBETCTBEHEH 3a...
. Ans muddepennmanyy OOIbIIMHCTBA OaKTepHUil UCTIONB3YETCs OKPacKa M0 METOY...
. CTpykTypHasi 0COOEHHOCTb TPOKAPHOT...
. BerBsmascs ¢popma 6aktepuii...
. OYKapUOTHI...
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10. Coenunenus, CHHTE3UPYEMbIC )KUBBIMH OpTraHU3MaMH U 00JIaTar0IIHe CIIOCOOHOCTHIO
B HEOOJBIIUX KOHIIGHTpAIMSX OKa3bIBaTh M30MpaTelbHOE TOKCHYECKOE JIeHCTBUE Ha
MUKPOOPTaHNU3MbI, HAa3bIBAIOT...

11. Opranuueckue ¥ HEOpPraHWYECKHE BelIecTBa, oONamarmme OaKTePUITUIHBIM
JIeCTBUEM, Ha3bIBAIOTCH. ..

12. MuxkpoObl, Hy>KAaoIecs B KUCIOPOE JUIsl )KU3HH, MTOJTyYHIId Ha3BaHHUE. ..

13. I'pulbI 1 APOAOKHM XOPOIIIO PA3BUBAIOTCS TPH...

14. JIns pocta G0bIIei 4acTH MPOKAPHOT ONTHMAIIBHA. ..

15. B pacrtBopax, umeromux 0ojiee BHICOKOE OCMOTHYECKOE TABJICHUE, YEM BHYTpPHU
MHUKPOOHOH KJIETKH, MUKPOOPT'aHU3MBbI )KUTh HE MOTYT U HaOJII01aeTCs SBJICHHUE. .

16. BemectBa MHMKpOOHOW  KIETKH, KOTOpPBIE HA3bIBAIOTCA  OMOJIOTUYECKUMHU
KaTaJn3aTOpaMH. ..

17. Mukpoopranu3msbl, KOTOpbIE JKUBYT U Pa3MHOKAIOTCS TOJILKO B KJIETKE- X035IMHE, ATO..

18. Knaccudukanus 6akrepuii J.bepru siBiisieTcst IpuMeEpoM ... KIacCUPUKALHH: ...

19. Mukosorus u3ydaer...

20. KynbTypanbHbIMU CBOMCTBAMH OaKTEpUl HA3bIBAIOTCHL. ..

21. Yucras KyabTypa MUKPOOPTaHU3MOB — 3TO...

22. Tun B3aUMOOTHONICHWH, KOTJa OJMH BHJ MHKPOOpPTaHU3Ma 3a/ICPKHUBACT HIIH
MOJIABJISIET PA3BUTHE JIPYTOTO, - 3TO...

23. Tun B3aMMOOTHOIIECHUH, MPU KOTOPOM MapTHEPHI COOOIIECTBA U3BIEKAIOT MOIb3Y OT
B3aMMOCYIIIECTBOBAHUS, MPH 3TOM HH OJUH W3 HUX HE MOXET CYyIIECTBOBaTh 0€3 JAPYroro,
Ha3bIBACTCH...

yMembyb: npucOmMosUmMsb NPEenapamovl MUKPOOP2AHUIMOS, PA3Iuiamy OCHOGHblE (OopMbl
bakmepuii, npoeOOUMb KOIUYECNEEHHDIL Yyiem MUKPOOP2AHUZMO8 6 pA3IUdHblX Cybcmpamax,
NOTYYamsv HAKONUMENbHbLE U YUCble KYIbIMYPbl MUKPOOP2AHUIMOE, NPOBOOUMb KAYECTNEEHHbLE
peakyuu Ha npoOyKmvl MemaboauIMa MUKPOOP2AHUIMO8

1. CanutapHO-TIOKa3aTEIbHBIM MUKPOOPTaHU3MOM JIJISl OIICHKH Ka4eCTBA BOJBI SIBIISIETCH. ..

2. Anmapat, B KOTOPOM IIPOU3BOJIAT CTEPHUIIM3AIMIO TAPOM ITOJT IaBJICHUEM. ..

3. Meron «®naMOupoBaHue» O3HAUaeT...

4. B npupoje 1pox:ku B O0IIIOM KOJINYECTBE BCTPEYAIOTCHL. ..

5. OCHOBHBIE NPEJICTABUTEIN CIUPTOBOTO IPOKEHUSA-. .

6. Jlnst mosrydeHust CiupTa KyJIbTUBUPOBAHHE APOKKEH BEIYT B...

7. HanOonee ycTOMYUBBIM K BO3/1€HCTBHIO MUKPOOPTaHU3MOB SIBJISICTCH...

8. BOoNBIMHCTBO mpeACTaBHTENCH aHA’POOHBIX IIEJUTFOJIO30PA3IATaloNNX OaKTepHid
OTHOCAT K POJY...

9. IosyueHne TUMOHHOW KUCIIOTHI M3 YTJIEBOJIOB B HACTOAIIEEC BPEMs OCYIIECTBIISIOT C
WCIIOIb30BaHUEM T'pHOA...

10. YkcycHOKHUCITbIE OaKTEPHH XapaKTEPU3YIOTCs CIETYIOIUMHU CBOMCTBAMH: ...

11. Mukpoopranu3Msl, yCBauBaroIIKe yIiaeBOJOPOIbI, IIMPOKO PACIIPOCTPAHEHHL. ..

12. MacnsHOKHUCITbIe OaKTEPHH OTHOCATCS K POJIY...

13. OcHoBHas cpea OOMTaHUS MACITHOKUCIIBIX OaKTepuil...

14. Cpenoit oOuTaHus MPOIMMOHOBOKHCIIBIX OAKTEPHI ABISETCS. .

15. K Mon04HOKHCI0H MUKPO(DIIOpE OTHOCAT MPEICTaBUTENCH POJIOB. ..

16. Tum MOJIOYHOKHUCIIOTO OpOKEHHUS, TIPU KOTOPOM U3 caxapoB o0pa3yeTcs TOJBKO
MOJIOYHAsI KHCIIOTA —...

17. OcHOBHOI IPOJYKT MOJTOYHOKHCIOTO OPOXKEHHS —...

18. CaxapHbIM MUHUMYMOM Ha3bIBAa€TCS TAKOE KOJIMYECTBO caxapa B ChIpbe, KOTOPOE
MTO3BOJISIET JIOBECTH PEAKIIHIO CPEJIBI CHIIOCA JI0...

19. Bropas ¢a3za HUTpupUKaII 3aKITH0YAETCH. ..

20. TTepBas (haza HUTpUPHUKALINY 3AKITFOYACTCH. ..

21. OxucneHue aMMHakKa JI0 a30THCTOM, 3aTE€M a30THOW KHUCIIOTHI, OCYIIECTBIISIEMOE
MHUKPOOPIaHU3MaMH, Ha3bIBAETCH. ..



22. OcoOEHHO JIETKO XUTHH Pa3jaraercs...

23. MukpoObl pa3jiararoT MOYEBHHY MO ICUCTBUEM (hepMEHTA. ..

24. OcHOBHBIE KOHEYHBIC TTPOYKTHI P aHAPPOOHOM pacmaje Oenka —...

25. OcHOBHBIE KOHEUHBIE MPOTYKTHI IPH a3poOHOM pacnaze Oenka —...

26. IIpouecc paznoxeHus OEIKOB U JPYTHX a30TCOACPKAIIUX COSAUHEHU B ITOYBE MIPH
Y4aCTUU MUKPOOPTaHW3MOB HA3bIBACTCH...

27. Ilpu paznoxeHun OEIKOB U IPYTHX a30TCOMEPKALINX COSAMHEHUN B TIOYBE MPH
Y4aCcTUU MUKPOOPTaHU3MOB a30T OCBOOOXK/IaeTCs B BUJIE. .

28. Cpemu OpraHMYeCKHX COCIMHEHHH, COCTABISIONIMX KIETKY, MEPBOE MECTO IO
konnyecTBy (He MeHee 50% cyxoil Macchl KJIETKH) 3aHUMAOT...

29. K acconmaTuBHBIM OaKTepUIM-a30THUKCATOPAM OTHOCIT MUKPOOPTaHU3MBI, KUBYIIUE

30. K cB0OOIHOKMBYIIIUM MUKPOOPTaHU3MaM-I1a30TPO(aM OTHOCSTCH. ..

31. TIlpomecc mpeBpamieHUs] MOJICKYJISAPHOTO a30Ta B OPraHUYECKUE COCIUHEHHS
MUKpPOOPTaHW3MaMU U WHTETpalus ero B 0€JI0K, KOTOPbI B KOHIIE KOHIIOB MOIAJaeT B MOYBY,
Ha3bIBACTCH...

32. OkwucineHue amMMHaKa 10 a30THUCTOM, 3aTeM a30THOH KHCJIOTHI, OCYIIECTBISIEMOS
MHUKPOOPTraHW3MaMH, Ha3bIBACTCHL. ..

33. OcoOEeHHO JIETKO XUTUH pa3araercs...

34. MukpoObl pasnaraloT MOYEBHHY 10 AeiicTBHEM (pepMeHTa...

35. OcHOBHBIE KOHEUHBIE MPOIYKTHI PH aHA3POOHOM pacraje Oenka —...

36. OcHOBHBIE KOHEYHBIE MPOAYKTHI PU a3pOOHOM pacmaje 0enKa —

37. Ilpomecc paznoxeHus OETKOB M JPYTUX a30TCOACPIKAIINX COSTMHEHHI B TIOYBE MPH
YYaCTHH MUKPOOPTaHU3MOB Ha3bIBACTCHAL. ..

38. Ilpu paznoxeHUH OEIKOB M APYTHX a30TCOAEPKAIIUX COSNUHEHHIA B TIOYBE MPH
y4acTUU MHUKPOOPTaHU3MOB a30T OCBOOOKIACTCS B BUJIE. ..

39. Cpenn opraHMYECKHUX COCTUHEHHH, COCTaBJISIONIMX KIETKY, MEPBOE MECTO IO
koinuecTBy (He MeHee 50% cyxoil Macchl KJIETKH) 3aHUMAIOT. ..

40. K accouuaTUBHBIM OaKTepHsAM-a30TPHUKCATOpPAM OTHOCAT MHUKPOOPTaHU3MBI,
KUBYIIHE. ..

41. K cBOOOAHOXKHUBYIIUM MUKPOOPraHU3MaM-11a30Tpo(aM OTHOCSTCH. ..

42. Tlpouecc TmpeBpalleHuss MOJEKYISIPHOTO a30Ta B OPraHUYeCKHe COEAMHEHUS
MHUKPOOPTraHW3MaMH M WHTETPAUsl ero B OEJIOK, KOTOPBIH B KOHIIE KOHIIOB IOTAaeT B MOYBY,
Ha3bIBAETCH...

43. TIporecc MUKPOOHOIOTHYECKOHN IeHUTPpU(DHUKAINH CYIIECTBEHEH IPH...

44. KoHeyHbIMU TNPOIYKTAaMH JAUCCUMUIISIIMOHHON HUTpPATPEeNyKIUH (ASHUTPUPHUKALIUN)
SIBIISTEOTCS. .

45. CooTHollleHHE yTIepoAa M a30Ta B OPraHMYECKOM BEIECTBE, MPH KOTOPOM OyIeT
Ha0J1t0/1aThCsl UMMOOMIN3AIMS a30Ta B IIOYBE...

46. ImmoOunmn3anus a30Ta BOSHUKAET BCIEACTBHUE. ..

47. HexxenaTelbHOE CBOMCTBO HUTPATOB —...

48. Tlpomecc HUTPUPHUKAIMA MOXKHO AaKTHBH3MPOBATH TPOBEIECHHEM  CJICIYFOIIIX
MEPONPHUSTHIL..

49. K OKHCITUTENSIM BOCCTAaHOBIICHHBIX COCIMHEHHM JKelle3a OTHOCSTCS HUTYATHIC
OakTepuu pPoJIOB...

50. BoccraHOBNIEHHE HEOPTAaHUYECKUX COCTUHEHUH CEephl OCYIIECTBISETCS OaKTEpUsSIMHU

POJIOB...
8/1a0embn:
-Memooamu  NpucOMoSIeHUss  NPenapamos U MUKPOCKONUPOBAHUS,  Memooamu
KYIbMUBUPOBAHUSA MUKDOOP2AHUZMOB, Memooukamu onpeoeneHus Kawecmea

CeNbCKOX03AUCMBEHHOU NPOOYKYUU, OAKMEPUATLHBLX YOOOpeHull u buonpenapamos
1. B camopazorpeBanuu HaBO3a, KOMIIOCTOB, CEHA, 3€pHA MIPUHUMAIOT HEMOCPEICTBEHHOE
ydacTHe...



2. B moyBax, pacroyioXxeHHBIX B 30HE YMEPEHHOTO KIIMMaTa, Ppeo0IaiaorT. .

3. Ilpu moHMKXEHHOH BIAXXHOCTHU B cyOCTpaTe, T.€. MPH MOBBIIICHHON KOHIIEHTPAI[IH
BEIIECTB B BOJIC, XOPOIIO Pa3BUBAIOTCS MHOTHE. ..

4. Yepes nouBy nepeaeTcs...

5. TI'pynma canpopuTHBIX MHKPOOPTaHM3MOB, pa3jararolliuX  JIETKOJOCTYITHBIE
OpPTraHUYeCKUEe COSUHEHHUS. ..

6. EcrecTBenHas cpena oOUTaHUS U JIydlasi cpesla COXpaHEHHUs OPraHu3MOB, OCHOBHOW UX
pesepByap — 3T0...

7. MuHUMaIbHOE KOJMYECTBO MUKPOOPTaHU3MOB, KOTOPOE MOXKET MOJIePKaTh M0YBA B
HamOoJee HeOIaronpUsATHBINA MTEPUOJ — ITO...

8. [Ipu cuMOM03€ ¢ MUKOPU3HBIMH TPHOAMU pacTeHHs JIerde NepeHOCHT. ..

9. IlpexacraBurenu AaHHOTO Tpolecca — KIyOeHbKOBBIE OakTepuu poxa Rhizobium,
KHUBYIIHE B CHMOHO3€ ¢ 0000BBIMU PACTCHUAMU. .

10. Merox kamuutsipoB [lepdunneBa u ['abe mo3Boser...

11. 'maBHYO pPOJIb B CO3PEBAHUN HABO3a XOJIOJHBIM CIIOCOOOM HTPAIOT...

12. Tlpenapat pu30TOpPUH BHOCST MyTEM...

13. MHucektuuuanocth Oakrepumii Buma Bacillus thuringiensis obGecreunBaercs
o0pazoBaHHUEM...

14. «Mukpodiopoii paccesaus» ['.A.3aBap3uH Ha3Bal ... OaKTEpUi..

15. Pa3HOBWJHOCT, MHUKOPHU3bI, Korga TH(B TpuOOB-MUKOpPHU3000pazoBarenei
pacroyiaratoTcsi BOKpYT KOpPHS B BUJIE YeXJIa U B MEKKJICTHUKAX KOPHS Ha3bIBAIOTCHL...

16. TpeGoBarenbHBIE K MPUCYTCTBUIO KUCIOPO/IA B MAXOTHOM CJIOE TIOYBBI HAPSIY C
MHUKPOMHIIETAMH. .

17. B cenaxe npeo0ianaror...

18. MukcoOakTepuu B IUKJIE pa3BUTUSI 00Pa3yIoT...

19. DkcrpemanbHbIE TEPMOQUIIBL...

20. TlocnencTBueM MHTEHCHBHOTO TEPHOJMYECKOTO PBHIXJICHUS TOYBBI 0€3 BHECEHUS
OpPTaHUYECKUX CyOCTPATOB SIBISETCS aKTUBU3AIMS . .. MUKPO(]IIOPHL. ..

21. TlouBeHHBIE BOAOPOCIIN M IUAHOOAKTEPHUH IO THITY MUTAHUS OTHOCATCS K...

22. Bcnamka T1O4YBBI OOOPOTOM TUIACTa AKTHBH3HPYET TIIPOLECCHI... OHMOTEHHBIX
JIIEMEHTOB...

23. CanpoTpoHBIN THIT TUTAHUS UMEET TPHO...

24. Tlpu yBIa)XKHEHUH CEHA HAa HEM TPEX/IE BCETO HAYMHAIOT Pa3BUBATHCHA. ..

25. MuHIManpHOe KOJMYECTBO MUKPOOPTaHH3MOB, KOTOPOE TTOYBAa MOXKET MOAIEPKATh B
HauboJsee HeOIAroNPUATHBINA ISl UX Pa3BUTHS IEPUOT —...

26. EcrecTBeHHas cpena oOMTaHUS M JTydIIas Cpefa COXpaHEHHS MHUKPOOPTaHH3MOB,
OCHOBHOH pe3epByap U MOCTaBIIMK MUKPOOOB B BOJY M BO3JYX —...

27. K nmpsiMbIM MeTO1aM OIpeJIeJIEHUs] YUCIIEHHOCTH MUKPOOPTaHU3MOB OTHOCSITCHL. ..

28. HazoBuTe mMajJOYKOBHJIHYIO OaKTepHIO, JIOMUHUDPYIOIIYI0O B TOYBaxX CO
cJ1ab0NPOTEKAIOIIMMHE MTPOLIECCAMU MUHEPATU3aIlMi OPTaHUYECKUX BEIIECTB...

29. TpeboBaTenbHBI K MPUCYTCTBUIO KUCIOPOAA B MAXOTHOM CJIOE€ TOYBBI HApsAYy €
MHUKPOMHUIIETAMH. ..

30. bakrepuanbHOE ynoopenue GpocHopodaKTEpHH COMEPIKUT KIICTKH. ..

31. baktepualibHOE y100peHUE a30TOOAKTEPHH COACPKHUT KIICTKH. ..

32. bakTtepuansHoe ya00peHre HUTparuH (pu30TOpGHH) COACPKUT KIETKHU. ..

33. Ilpu nocese B yamku I[lerpu Ha arape Cabypo pa3BeneHust No2 mouBeHHON CyCIIEH3UU
(1072) BeIpocio 45 KOTOHMIA TPHOOB, UTO COOTBECTBYET: ...

34. YdacTByromye B pa3lIOKEHUH TOJIMMEPHBIX COCAMHEHWH B MOYBE THIIA KpaxMaa,
KJIETYATKH, TUTHUHA JIO PACTBOPUMBIX MOHOMEPOB...

35. OcCHOBHBIE yTHIM3aTOPHl OPTraHWYECKMX BEHIECTB HAa KOHEYHBIX CTaIusIX
MIpEBpaILEHHs] B YCIOBUAX UX HU3KON KOHILIEHTPALIUH B CPEJE. ..



36. Mukpoopranu3Mbl ¢ OOJIBIION CKOPOCTHIO MOTPEOJICHUSI PACTBOPUMBIX COEIWHEHHH
IIPU UX BBICOKOM KOHIIEHTPAIIUH B CPEIE. ..

37. KpynHast sKojoruyeckas rpymma, ydacTBYIOLIass B MHHEPAIU3AIMH OPTaHUYECKHX
OCTaTKOB PAcCTeHWH M XKMBOTHBIX M B OOpa30BaHMM IOYBEHHOTO TyMyca; JyKapHOTHYECKHE
MHUKPOOPIaHU3Mbl MPOCTO OpPraHM3alud — OT OJHOKJIETOYHBIX O HUTYATHIX, MHIICATbHBIX,
Pa3MHOKAIOIIUECS CIIOPAMH —...

38. HampaBneHHble W3MEHEHUS B CTPYKType MHUKPOOHOTO HAaceJIeHHs IIOYB,
MOCIIE0BAaTENbHAs CMEHAa OJHOr0 KOMIUIEKCAa APYTMM, COIPOBOXKIAIOUIMECS H3MEHECHHEM
MHUKPOOHOIOTHYECKHX MPOLIECCOB MPEBPALICHUS BEIIECTBA U DHEPTUH, -...

39. K MeTonam HaOIIOACHUS 32 MEKPOOPTaHU3MaMH B IPUPOJIE OTHOCHT: ...

40. BBenmeHne B CEIILCKOXO3SHCTBEHHOE HCIIOIb30BAaHUE IOYBBI IIOCIE pPa3pabOTKU
MIOJIE3HBIX UCKOMAEMbIX Ha3bIBACTCH. ..

41. TloyBeHHBIE MHKPOOPTaHU3MBI, CIHOCOOHBIE AaCCHMWIMPOBATh OPraHUYECKUe
COEIMHEHUS U3 PACTBOPOB C HU3KOW KOHIICHTPAIHEH —...

IIpoueaypa oueHuBaHUsA

3auer B (hopMe TECTHPOBAHUsSI MPOBOAUTCS Ha 00pa3oBaTenbHOM miatdopme By3a Moodle.
[Ipu mpoBeneHHUsT TECTUPOBAHMSA JJISI KaXIOTO OOYYaroIIerocsi aBTOMaTH4eCKd (POpMUPYETCs
WMHIUBUIYaJIbHBI BapuUaHT 3a4eTHOrO Owiera C MEpevyHEeM TECTOBBIX BONPOCOB. BapuaHT
BKutouaeT 30 TecTOBBIX BONMPOCOB. [IpoaomKkuTeIbHOCTh TECTUPOBAHUS 45 MUHYT.

Kpurtepun onenuBanns

Orenka [IpaBunbHBIX OTBETOB,%
«3a4TECHO» 50-100
«HE 3aUYTECHO» menee 50

3. Texkyuuii KOHTPOJIb BHINOJIHEHHUS CAMOCTOSATEILHOI PadoThI
3.1. KoMIuiekT 3aiaHuii 111 KOHTPOJILHOM padoThI

Bapuant Nel

1. MuxkpoOuosnorus, ee OOBEKTbl, MECTO M pPOJb HAYKH B CHUCTEME OMOJIOIMYECKHX,
CEJIbCKOXO3SICTBEHHBIX HAayK, IPUPOJIE, IPOU3BOJCTBE, OBITY.

2. Cum0Omno3, KOMMeHcal3M, MeTabno3. Onpeenenne, CyIHOCTh, KOHKPETHBIE TIPUMEPHI.
IIpumeHeHne HTUX B3aMMOOTHOIIEHUH HA TIPaKTHUKE.

3. TlouBennas wMmukpoOmonorus. 3HaueHue pabdor B.B.JlokyuaeBa, II.A.Koctberuesa,
B.M.Bepnaackoro, M.beitepunka, C.H.Bunorpaackoro, H.I'.Xonognoro, C.II.Koctsiuesa,
B.JI.Omensinckoro, H.H.Xynaxosa, H.A.KpacunsaukoBa, E.H.Munryctuia B cTaHOBJIEHUU U
Pa3BUTHH MOYBEHHON MUKPOOMOJIOTHH U 3KOJIOTMU MUKPOOPTaHU3MOB.

4. MukpoOHble mpernapaThl A 3alUThl U CTUMYJISIUN POCTa PACTEHUHA. AHTUOMOTHUKU
KaK CpeJCTBO OOpbOBI ¢ (PUTONATOr€HHBIMU MUKPOOPTaHU3MaMHU.

5. [lpeacraBuTenu mapcTBa rpubOB KJIACCOB 3UTOMUIIETHI, aCKOMUIIETHI, 0a3UIMOMHILIETHI,
JEUTEPOMHUIIETHI.

BapuanT Ne2

1. OcHoOBHBIE TpyNIbI MPOKAPUOT: OAKTEPHH, PUKKETCHH, MHUKOIUIa3Mbl, aKTHHOMHIIETHI,
CUHe-3eJieHble Bojopochu (mmaHoOakTepun). Mx mopdonorudeckne 0cCoOeHHOCTH. MeTo bl
HCCIIEIOBaHUS.

2. AHTaroHm3M, mapasuTH3M, XHITHHYECTBO. OrmpeneneHue, CyIHOCTh, KOHKPETHBIC
npuMepsl. Vcrionp30BaHNne STUX 3HAHUH B 3aIIUTE PACTEHUN, MEUIINHE, BETEPUHAPHH.

3. [TouBeHHBIE MUKPOOPTaHNU3MBI, METO/IBI OTIPE/ICTICHHS UX COCTABA.

4. DHTOMONATOreHHbIE Mpenaparbl (MUKPOOHBIE NECTHIMIbI WU OMOMHCEKTUIUIbI)
0aKTepHaIbHOTO IIPOUCXOXKACHHUS MIPOTUB HACEKOMBIX-BpEIUTENEH JIECOB "
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP.



5. [IlpencraBpTe pUCYHOK OaKTepUaTbHOW KIETKH, O0O3HAYbTE IMOBEPXHOCTHHIE
CTPYKTYpbI: JKTYTUKH, BOPCHHKH ((puUMOpUHM, NHIN), KalCyldly W KIETOYHYI0 CTEHKY H
BHYTPEHHHUE: [IUTOIJIA3MATUYECKYI0 MEMOpaHy, HYKJICOU]], BKIIFOUCHHUS, pPUOOCOMBI, TJIa3MU/IbI.

BapuanTt Ne3

1. TI'pubbl KJaccoB 3UTOMHIET, acKOMUIET,0azunuomuner. HWx mopdomaoruyeckue
0COOEHHOCTH, (pr3roaornueckue GyHKINUU, 3HaYCHHE B IPUPO/IE, UCTIOIb30BaAHHE.

2. XMMHYECKHI COCTaB KJIETOK MHKPOOPraHU3MOB. Ero MOCTOSHCTBO M 3aBUCHUMOCTH OT
yCIIOBUH cpeibl. BUOKOMIIOHEHTHI KJIETOK, U3 (PU3UOIOTHYECKas POJIb.

3. Mertoabl U3y4eHHUsT MUKPOOPTaHU3MOB HETOCPEICTBEHHO B MOYBE: CTEKJIa 0OpacTaHUs
Xonoanoro-Poccu, kanwuisipuabeiii meton IlepdunseBa-I"ade.

4. DHTOMOIIaTOT€HHbIE TpUOHBIE TMpenapaTthl MPOTUB  HACEKOMBIX-BpEAUTENCH,
HCIIOJb3YEMBIE JUUIS 3AIUTHI PACTEHUM, UX BO3JICHCTBUE HA HACEKOMBIX.

5. [IlpencraBpre puCyHOK OaKTepualbHOM KJIETKH, O0O3HaubTE€ IOBEPXHOCTHBIC
CTPYKTYpBI: JKI'YTHKH, BOPCHUHKU (puMOpuHM, NWIM), Kamcyly M KICTOYHYI CTEHKY H
BHYTpPEHHUE: [IUTOIUIA3MAaTHYECKYI0 MeMOpaHy, HyKJICOU I, BKIIIOUEHUS, pUOOCOMBI, IJIa3MUJIbL.

Bapuant Ne4

1. Ponb (hepMEHTOB B )KH3HEACATEILHOCTH MUKPOOPTaHU3MOB. DK30- U 3HI0(EpMEHTHI B
kieTke. KOHCTUTYTHBHBIC, aganTUBHBIC (MHIYUMOEIBHBIC), penpeccuOenbHble (HEepMEHTHI.
Hcnonb3oBaHrne MUKPOOHBIX (JEPMEHTOB B HAPOJIHOM XO3SHCTBE.

2. Ousnveckue, XUMHUYECKHE M OHOJOTHYECKHE (AKTOPBI Cpenbl, ONPEACISIOINe
pa3BUTHE MHUKPOOHBIX II€HO30B TOYBBL. AHTPONOIeHHOE BO3ACHCTBHE HAa IOYBEHHbIE
OMOIIE30HO30B.

3. BupycHble OuomecTHIHIbI Ha OCHOBE OaKyJIOBUPYCOB KaK HEMNATOTCHHBIX [
II03BOHOYHBIX M arpeCCUBHBIX B OTHOILIEHUWU HAaCEKOMbIX-Bpeauteneil Bupun-sum, Bupun-san u
Ap.

4. IlapctBo Vira — Hekierounble cymiectBa. OCHOBBI HMX Kiaccuukaiuu. MeTopl
KyJIbTUBUPOBaHUS, nccienoBaHusl. OCHOBATeNU BUPYCOJIOTHH.

5. IlpeacraBbTe pHUCYHOK OakTepualbHOM KJIETKH, O00O3HaubT€ MOBEPXHOCTHBIE
CTPYKTYpbI: JKTYTHKH, BOpPCHUHKU ((¢puMOpuH, NWIN), KanCyly M KIETOUYHYIO CTEHKY U
BHYTPEHHHUE: IUTOMJIA3MaTUYECKYI0 MEMOpaHy, HyKJICOU], BKIIFOUEHHUS, pUOOCOMBI, MJIa3MH/IbI.

Bapuant NeS

1. HapctBo Vira — Hekierounsle cymiectBa. OCHOBBI WX KiaccUHUKaru. MeTombl
KyJbTUBUPOBaHUS, HcciaenoBaHus. OCHOBATENN BUPYCOIOTHH.

2. IlutaHne MHUKpPOOPTaHW3MOB, MEXAaHM3MBl U THIBI MHUTaHUS. VICXOIHBIE W KOHEYHBIE
IIPOJYKTHI IIPU Pa3HBIX THUIAX MTUTAHMUS.

3. Meronsl BbIACTNCHHS, YydeTa U HUACHTUOHUKAUM  MHKPOOPTraHM3MOB.MeTobl
ompeielIeHUs CyMMapHOW OMOJIOTMYECKOW aKTUBHOCTH TIOYB: METOJ anTuIMKanuidi MunryctuHa-
Boctposoii-IleTpoBoii, onpenenenue GpepMeHTaTUBHON aKTUBHOCTH MOYB.

4. IlpumeHeHue OaKTepHAIbHBIX YJIOOpeHH Kak CcHocod aKTUBHU3ALMU TOJE3HOU
MMOYBEHHON MUKPO(DIIOPHI U MOBBILICHUS TPOTyKTUBHOCTH PAaCTEHUH.

5. [IlpencraBpTe puUCYHOK OaKTepUadbHOW KIETKH, O003HAYbTE IMMOBEPXHOCTHHIE
CTPYKTYpBI: JKI'YTHKH, BOPCHUHKU ((puUMOpHHM, NHIM), Kalcyly M KIETOYHYI CTEHKY H
BHYTpPEHHUE: [IUTOIUIa3MaTHYECKy0 MeMOpaHy, HyKJIEOU 1, BKIIIOUEHUs, puOOCOMBI, IJIa3MU/IbL.

Bapuant Ne6

1. OtkpeiTHE MUKpPOOPTaHW3MOB AHTOHM BaH JleBeHrykoMm. «OmnucaTelbHbI Mepuo»
pa3Butus yueHus o Mukpobax. Pabotsr [[.C.Camoitnouua, M.T.TepexoBckoro.

2. CymHOCTh aBTOTPO(HOTO W TeTepoTpOoPHOrO TNHTaHUSA. bBHOCHHTE3 YTIEBOOB,
JIMMUJ0B, HYKJIEMHOBBIX KHCIIOT, (P€pMEHTOB, aHTUOMOTHKOB, TOKCHHOB, BUTAMUHOB, POCTOBBIX
BELIECTB.

3. Posib OYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU U Pa3pyILICHUU NEperHos (rymyca).
@dakTopel Cpelbl, CHOCOOCTBYIONIME TMpoIleccaM HAKOIUIEHHWsS TyMyca B IIOYBax pa3HbIX
KJIMMaTH4YECKUX 30H.



4. llpumeHeHue OaKTepHANbHBIX YIOOpEHUIH Kak Ccrocod aKTHBHM3ALMU IOJIE3HON
MOYBEHHON MHUKPO]IIOPHI ¥ MOBBIIICHUS TPOAYKTUBHOCTH PAaCTEHUIA.

5. IlpeacraBbTe pHCYHOK OakTepHalbHOW KJIETKH, OO0O3HAYbTE€ IIOBEPXHOCTHBIC
CTPYKTYpbI: JKI'YTHKH, BOPCHUHKU ((puMOpuum, NuiaM), Kamncyly M KICTOYHYK CTEHKY H
BHYTPEHHHUE: IUTOIJIA3MATUYECKYI0 MEMOpaHy, HYKJICOU], BKIIFOUCHHUS, pPUOOCOMBI, TJIa3MU/IbI.

Bapuant Ne7

1. Jlym Ilacrep — OCHOBOIIOJIO)KHUK MHKPOOMOJIOTUH, OPraHU3aToOp  LIKOJIBI
MHUKPOOHOJIOIOB; €r0 OTKPBITHUSI.

2. Vlctounuky yriepoja, a3oTa U APyrux 3J1EMEHTOB JUIsl MUKpoopranusmoB. Karabonusm
(3Hepromaromue  mWporecchl)) W OMOCHMHTE3 WM KOHCTPYKTMBHBIM  MeTa0OJIu3M
(aHepromnoTpedstomue npoueccsl). Mix 3HaueHue U B3aUMOCBSI3b.

3. Xumu3zanus 3emiieiesusi (BHECeHUE MUHEPAIbHBIX YI00pEHH, NECTULIUI0B) — IPUYUHA
CIBUIOB JHMHAMHUKH MHUKPOOMOJOIMYECKHX IIPOLIECCOB B IO4YBE. BiMsHuME MUHEpalbHbBIX
y10OpeHu U MECTULUAOB Ha MOYBEHHOE MHKPOHACEJIEHHE, IJIOJOPOJANE IMOYBBI U CKOPOCTb
pas3ioKeHus MEeCTULUIOB B HEHl.

4. KopHeBble (pu3oIulaHa), NPUKOPHEBbIE (pu3ocepa) MUKPOOPIaHU3Mbl PACTEHUH.
CrenupuuHOCTh PU30LIEHO30B PA3IUYHBIX BUJIOB pacTeHHH. CuMONOTHYECKHE, aCCOLIMATUBHUE
U napasutuueckue (mapaTtpoHble) MUKpPOOPTaHU3MbI B pPU30LIEHO3aX.

5. llpeacraBpTe pHCYHOK OakTepualbHOW KJIETKH, OO0O3HAa4YbTE€ IOBEPXHOCTHBIE
CTPYKTYpBI: JKI'YTHKH, BOPCHUHKU (puUMOpWHM, NWIM), Karcyly M KICTOYHYI CTEHKY H
BHYTPEHHHUE: LIUTOIJIA3MaTUYECKYI0 MEMOpaHy, HyKJICOU]], BKIIFOUEHHUS, pUOOCOMBI, MJIa3MH/IbI.

Bapuant Ne9

1. Ilpocreiimne, cTpoeHHE KIETKH, OCOOEHHOCTH.

2. ®otoaBTOoTpOodBl, XeMOaBTOTPOGBL. JluToTpodsr u opranorpodsl. OTKpbITHE
xemocuHTe3a C.H.Bunorpaackum. OCHOBHBIE ITPEICTABUTENN KayKION IPYIIIbI.

3. BimsiHME pa3HBIX CIOCOOOB OOPaOOTKHM MOYBBI HA MHUKPOOHOJIOTHYECKHE IPOIIECCHI,
MIPOUCXOJIAIINE B HEH, CTeNIeHb MUHEPAIU3allui OPTaHMYECKUX BEILECTB.

4. MukpoOHble mpenaparbl Ui 3allUThl U CTUMYJSIIMM POCTa pacTeHuid. MUKpOOHBII
AQHTarOHU3M U CaMOOYMINEHHE TOYBBl. AHTHUOMOTHMKM KaK CpeACcTBO OOppOBI  C
(UTONATOreHHBIMH MUKPOOaMHU.

5. IlpeacraBpTe pHCYHOK OakTepHalbHOW KJIETKH, O0O3HAa4YbTE€ TOBEPXHOCTHBIE
CTPYKTYpbI: JKTYTUKH, BOPCHUHKM ((uUMOpUHM, NHIN), KaNCyldly U KIETOUYHYI CTEHKY H
BHYTPEHHHUE: IUTOIJIA3MaTUYECKYI0 MEMOpaHy, HyKJICOU], BKIIFOUEHHUS, pUOOCOMBI, MJIa3MH/IbI.

Bapuant Ne8

1. Kopuden mukpoduonornn M.N.Meunukos, P.Kox, 3.Bakcman, B.H.lllanomuukos u
Ipyrue uccienonarenu. VX poib B CTaHOBIEHNUH U Pa3BUTUU HAYKH.

2. CriocoObl TIOTyYeHUsT SHEPTUU IS KUZHEACITSILHOCTH MUKPOOPTaHU3MOB. A3poOHOE,
aHa’poOHOE JpIXaHHUE, HETIOJIHOE OKUCIIEHNE OPIaHUYECKUX BEIECTB.

3. YuactHe MHKPOOPTaHW3MOB B 0Opa3oBaHUM M JIOOBIYEC TOJE3HBIX HCKOMACMBIX,
o0pa3oBaHME  MECTOPOXJEHHH  cepbl, KAaMEHHOro  yIisd, JEeCTPyKLUUs  MHHEpaJoB
MOYBOOOPA3YIOUTUX ITOPO/I.

4. PusocgepHble U TOYBEHHbIE MUKPOOPTaHM3MBI KaK CTUMYJSTOPBI POCTa PACTEHHIH,
MPOAYLHPYIOIINE pa3IUYHble BUTAMHUHBI, POCTOBblE BellecTBa: T'MOOEPEIUIMHBI, AyKCHHBI,
KUHUHBL. Pu3ocdepHble M MOYBEHHBbIE MHKPOOPraHM3Mbl KaK HMHTMOUTOPHI pOCTa pPacTeHHUH,
MPOayLUpYIOIIKe (GUTOTOKCHUHBI.

5. llpeacraBeTe pHCYHOK OakTepHalbHOW KJIETKH, OO0O3HAa4YbTE€ IOBEPXHOCTHBIE
CTPYKTYpbI: JKTYTHKH, BOPCHHKM ((pUMOpWH, NHIN), KalCyldly W KIETOYHYIO CTEHKY H
BHYTPEHHHUE: [IUTOIIa3MaTUYECKYI0 MeMOpaHy, HyKJICOU/, BKIIIOUEHHS, PUOOCOMBI, TJIa3MUIbI.

Bapuant Nel0.

1. OcHoBHbIE HampaBiI€HUS Pa3BUTHS MHUKPOOHMOJOTHMM Ha COBPEMEHHOM JTame
CEJIbCKOXO35ICTBEHHOI'O ITPOU3BO/ICTBA.



2. Mopdoinorust 6akrepuii. [IoBepXHOCTHBIC CTPYKTYpHI: Karcyja, BOPCHUHKH (THJIN),
KTYTUKH, KJIETOYHAs CTEHKa, OCOOEHHOCTH €€ CTPYKTYphl Yy TI'PaMIIONIOKUTENbHBIX,
rpaMOTpULIATeNIbHBIX OaKTepuil, apxedbakrepuii. Ix cocta, opranuzamnus u GyHKINH.

3. CxoxctBo W pasznuuue OpoKEeHHUs, a’dpOOHOTO JBIXaHWS, aHA’POOHOTO JBIXaHUS.
AnHa3poOHOE IPIXaHUEe C UCMOIB30BAaHUEM KHCIIOPOJIa HUTPATOB U CYJIb(HaTOB.

4. DKoJorHyecKue mpodIeMbl MOYBEHHONH MUKPOOHOIOTHH.

5. IlpeacraBbTe pHCYHOK OakTepHalbHOW KJIETKH, O0O3HAYbTE€ IOBEPXHOCTHBIC
CTPYKTYpbI: JKI'YTHKH, BOPCHUHKU ((puMOpuum, NuiIM), Kamncyly M KICTOYHYK CTEHKY H
BHYTPEHHHUE: [IUTOIIA3MAaTUYECKYI0 MeMOpaHy, HyKJICOU], BKIIFOUCHHS, PUOOCOMBI, TJIAa3MU/IbI.

Bapuant Nell

1. Pa3zBuTHe Ha pacTeHUsX (BEreTHPYIOIIMX WIM CKOLIEHHBIX 3JIaKaX, 3€pHE, KOJIOCKaX)
TOKCHYHBIX TPHOOB, BBI3BIBAIOIIUX 3a00JIeBaHUS (MHKO3bI) HJIM OTpaBJIeHUS! (MHUKOTOKCHKO3bI)
KHMBOTHBIX U MTHULL.

2. YdacTre MUKPOOPIaHU3MOB B KPYTOBOPOTE YIiiepojaa. bHOCHHTE3 MUKpOOpraHU3MaMu
yIJIEPOJCOACPKAMX OPraHUYEeCKUX BELIECTB W Pa3JIOKEHME HUX B IpoLeccax JbIXaHMs,
Opoxenns. OOpa3oBaHKE YHEPTUH B ITHX MPOLIECCAX.

3. BausiHue ceBooOOPOTOB Ha MOUYBEHHOE MUKPOHACEIEHUE U II010POINE TTOYUBBI.

4. HapyuieHue mo4BeHHbIX OMOLIEHO30B KaK Pe3yJIbTaT AHTPOIIOI€HHOT'O BIMSIHUSL.

5. Hapucyiite ocHoBHbIE (OpMBI MHUKPOOOB LapcTBa MPOKApUOT, Pa3HbIE BApUAHTHI
pacmosoKeHus crop y 0akTepuii, crpoeHue Bupycos (6akTeprodaron).

Bapuant Nel2

1. BHyTpeHHHE CTPYKTYypbl IPOKApUOT: LUTOIUIA3MAaTUYECKas MeMOpaHa, LUTOILIa3Ma,
HYKJICOH]I, TITIA3MHJIBI, pPUOOCOMBI, YHIOCTIOPHI U Jip. VX cocTas, opranuzanus v (yHKIIHH.

2. CouproBoe Opoxkenue. Bos3Oyautenu mpouecca. HWx wmopdonorudyeckue u
¢usnonornuyeckue  OCOOEHHOCTH,  XMMH3M W  JIMHAMHKA,  TPOLECCH,  YCIIOBHS,
0J1aronpUATCTBYIOIINE €T0 TEUEHUIO, 3HAUCHHE.

3. ®dusnueckue, XMMUIECKHE, OHMOIOTHIECKHE (PaKTOPHI CPEIbl, OTPEACTISIONINE Pa3BUTHE
MHUKpPOOHBIX IIEHO30B I1OYB.

4. T'uGOepennuH, Kakue€ MHUKPOOPTaHU3MBI €ro  MPOAYIUPYIOT, Ha3HAYCHUE,
HCIIOJIb30BaHUE.

5. Hapucyiite ocHoBHbIE (OpMBI MUKpPOOOB LApCTBa MPOKAPHOT, pPa3HbIE BapUAHTHI
pacnosoxeHus cnop y 0akrepuii, crpoeHue Bupycos (6akreprodaros).

Bapuant Nel3

1. Poct u pa3MHOXEHHE NPOKApHUOT U 3yKapuoT. HasHaueHue crmop HpOKapuoT u
9yKapuoT. PenpoayktuBHoe (IOJOBBIMM M OECMIIOJIOBBIMH  CIOpPaMHM), BETeTaTUBHOE
pa3MHOXKEHHE MUKPOOOB.

2. MonouHokucinoe Opoxenue. Bos3Oynutenu mnpouecca. Mx Mopdonoruueckue u
¢u3nonoruueckue OCOOEHHOCTH. XHMHU3M, JAWHAMHKA, YCIOBHUS, OJaronpusTCTBYIOIINE
TEYEHHUIO IIpoliecca. 3HaYCHHE.

3. BimsiHEMEe aHTPOIOTEHHOTO BO3ICHCTBHS Ha TOYBEHHBIC OWOIECHO3BI. [lacTOumiHas
Jerpeccusi, BeIpyOKa jeca, mokapbl — ()aKTOpbl MEPECTPOHKU COOOIIECTB MHUKPOOPTaHU3MOB
TTOYBBI.

4. MukpoOHOJOTHYECKHE TMPOLECChl IMPH CYIIKE M CHUJIOCOBAaHMU KOpMOB. CrocoObl
pPETryIMpOBaHUS JKU3HEIEATEIBHOCTH MMKPOOPTaHM3MOB Ha OCHOBE 3HAaHUNW OCHOBHBIX
HKOJIOTUYECKUX YCJOBUH:: BIAXHOCTH, pH cpeapl, KOHIEHTpAaLUH COJeH, HaIuyue WIN
OTCYTCTBHE KHCIIOPOJAA U APYTUX PAKTOPOB CPebl.

5. Hapucyiite ocHoBHBIE (OpMBI MHUKPOOOB IapcTBa MPOKApUOT, pPa3Hble BapHUAHTBHI
pacnookeHust crop y OakTepHii, cTpoeHHe BUpycoB (OakTeprodaros).

Bapuanrt Nel4

1. Penponykuust BupycoB. Craguu aicopOIUM, NPOHUKHOBEHHs, JIeNpPOTEMHH3AIINH,
peIUTUKAI BUPUOHOB U OMOCHHTE3 Oelika, COOpKa U BBIXOJ.



2. MacnsgHokucimoe W aneroHoOyTuiaoBoe  Opokenws.  Mopdomoruueckune U
¢dbusnonoruueckue - OCOOCHHOCTHU BO30YIUTEINEH. XuMu3M  mpoiiecca, yCIIOBUS,
OJIaronpUATCTBYIONINE TCUSHUIO TIpoIlecca. 3HAUCHHUE.

3. Poh MOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUM M pa3pyIICHUH MEperHos (rymyca).
@dakTopel Cpelbl, CHOCOOCTBYIOIIME MpOIleccaM HAKOIUIEHHWS TyMyca B IIOYBaX pa3HbIX
KIIMMaTH4ecKux 30H. [IpoGieMsl coxpaHeHHs rymyca.

4. MukpoOuOJIOTUYECKUE MPOLIECCh, MPOUCXOASIIUE MPU CYIIKE CeHa OOBIKHOBEHHOIO
Oyporo ¥ MPOIYKTOB CEIIbCKOTO XO3SHCTBa.METOABl PperyiupoBaHUsl >KU3HEACATEIHLHOCTH
MUKpoopranu3moB.  IlokazaTenn  BIaXHOCTH,  HMHTUOMPYIOUIME  pa3Hble  TPYIIIbI
MHUKPOOPT'aHU3MOB.

5. Hapucyiite ocHoBHbIe (OpMBI MHUKPOOOB ILIApCTBa MPOKAPHOT, pa3Hble BapUAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepuid, CTpOCHHE BUPYCOB (OakTeprodaros).

BapuanT Nel5S

1. 'enetuxa MuKkpoopranuzMoB. HacneacTBeHHOCTh U (PEHOTUIIUYECKAS , TEHOTUITUYECKas]
M3MEHYMBOCTh. [lomydeHue HEeHHBIX (OPM MHUKPOOPTAaHU3MOB Ui CEIBCKOTO XO3SHCTBA H
MPOMBIIIIJICHHOCTH.

2.  MacnsgHoKHuCIO€ H  aleTOHOOyTWiIoBoe  OpoxeHus. Mopdonornueckue o
¢dbusnonornuyeckue - OCOOECHHOCTH BO30YIUTEINEH. XuMu3M  mpoiiecca, yCIIOBUS,
OJIarONPHUATCTBYIONINE TCUCHUIO TTPoIlecca. 3HAYCHHUE.

3. Mukpoopranu3mbel B TIouBe Kak cpeae ooOutanus. [louBeHHble OakTepuw,
AKTUHOMMIIETHI, TPUOBI, CHUHE-3€JICHbIe BOAOPOCIH (IIPOTOKOKKOBBIE). [lomymsiiuu, 1eHO3HI.
CocTaB MUKPOOHOT'O HACEJIEHUS TOPU30HTAILHON U BEPTUKAIBHOMN MOSCHOCTH.

4. CenaxupoBanue KOpMOB.CEeHa)X W  3€pPHOCEHaX — TMPOAYKTBHl, OCHOBOU
KOHCEPBUPOBAHUS KOTOPBIX SBIAETCA (PUINOIOTUYECKAsT CYXOCTh MJII MHKPOOPTaHHU3MOB.
VY ¢n0BuUsA COXPaHHOCTH 3THX KOPMOB.

5. Hapucyiite ocHoBHbIe (opMBI MUKPOOOB LApCTBa MPOKAPHOT, pa3HbIe BapUAHTHI
pacroyio’keHus crop y 0akrepuil, cTpoeHre BUpycoB (6akTeprogaros).

Bapuant Nel6

1. Tenernueckue pekOMOMHAIMM Yy TPOKAPHOT: TpaHchopMalus, TPaHCIyKLUs,
KOHBIOTAIHSL.

2. MUKpOOpraHu3Msbl, pa3pylLIalolye KJIETYaTKy B a’3pOOHBIX U aHAdPOOHBIX YCIOBHUSX.
XapakTepucTuka BO30yIuTENEH,, YCIOBUS NPOIECCOB M 3HAUYEHUE MX B IMPUPOJE, CEIbCKOM
XO35UCTBE.

3. Bausiane 00paboTKy 1MOYBHI (OTBAIBHOM, 0€30TBAIBHOM, TOBEPXHOCTHOTO PHIXJICHUS H
JApYyTUX CIOCOOOB) Ha XapakTep MHMKPOOMOJIOTHYECKUX TpoleccoB. MuHepaninzanus
PacCTUTENBHBIX OCTATKOB Ha Pa3HOM INIyOMHE MaXOTHOTO CJIOS.

4. CunocoBanue kopMmoB. Cuiocyemble pacTeHus. 3Hau€HHE CaXxapHOr0 MHUHUMYMa JUIs
s pexTuBHOrO  CHIOCOBaHUS. TepMOreHe3 ©  €ro 3HA4eHHWE TIPU  CHUJIOCOBAHHH.
Mukpobuosornueckue MpoLecchl MPH  XOJOJHOM  CIIOCOOE CHIIOCOBAaHHMSI W METOJIBI
peryaMpoBaHusl.

5. Hapucyiite ocHoBHBIE (OpMBI MHUKPOOOB IapcTBa MPOKApUOT, pPa3HblEe BapHUAHTHI
pacrioyiokeHus crop y 0akrepuil, CTpoeHue BUPYCcoB (6akTeprogaros).

Bapuant Nel7

1. 'enernueckuii anmapar y npoKapuoT, BHEXPOMOCOMHBIE (DaKTOPBI HACIIEACTBEHHOCTH —
TUTa3MUIbI, TPAHCIIO30HBI, STHCOMBI OakTepHii.l eHHast HHXKeHepHst B MUKPOOHOJIOTHH.

2. TlextnHOBOE OpOXKEHWE, BO3OYAMTENH, XUMH3M, YCIOBHUS Ipoliecca. 3HAUYCHUE B
MepBUYHOI 00paboTKe TyOOBOJOKHUCTHIX PACTEHUH.

3. Bimsaue ceBOoOOOPOTOB W  MOHOKYJIBTYP Ha  MHKPOOPTaHH3MBI  ITOYBBI
[TouBoyTOMIIEHHE — CIIEICTBUE HAPYIIEHUS (PYHKIIMOHUPOBAHUS MUKPOOHBIX IIEHO30B IOYBHI.

4. MuKpOOMOJIOTHYECKUE TPOIECCHl MPHU TopsyeM crocode cuiocoBaHus. [IpuuuHbl U
3HaYEHHUE TepMOTreHe3a, MPUMEHEHNE 3aKBACOK PU Ha3BaHHOM CII0C00€ KOHCEPBUPOBAHMUSI.



5. Hapucyiite ocHoBHBIE (OpMBI MHUKPOOOB IapCcTBa MPOKAPUOT, pPa3HbIE BAapHUAHTHI
pacToIOKEHUS CIOp Y OaKTepHii, cTpoeHre BUpycoB (OakTeprodaros).

Bapuant Nel8

1. Metoapl cenekuu MUKpoopranu3MoB. Iloidydenne neHHbIX (OpM MUKPOOPTaHU3MOB
JUISL CETbCKOTO XO35UCTBA.

2. IlpeBpamieHue  MHUKPOOPraHM3MaMHU  COEIMHEHUH  a30Ta. AMMOHUUKALUA
a30TCOJIEPKAIMX OPraHMYECKHX COeAMHeHuil. Bo3Oymurenu mporecca, UCXOIHBIE, KOHEYHbIE
MPOAYKTHI, YCJOBHsI, OJIarONPUSATCTBYIOIIME WJIM HHTCHOUPYIOIIME aMMOHU(HKAIUIO.
XapakTepucTuKa aMMOHU(HKATOPOB.

3. Ponb MUKpPOOpPraHu3MOB MpU MOJTYYEHHH W HCIOJb30BAHUM HAB03a, KOMIIOCTOB,
CHJIEPaTOB, COJIOMBI B CEJIBCKOM XO3AWCTBE. MHKpOOUONIOTHS M OMOTEXHOJIOTHS METaHOBOTO
cOpakMBaHUs KUAKOTO OECIOICTUIOYHOTO HaBO3a, OBITOBBIX OTXO/I0B.

4. Mukpoduiopa miofoB u oBoiueil. Ilpomecchl XpaHeHus: 3TUX MPOIYKTOB HAa OCHOBE
6mo3a. [Ipomeccsl mepepabOTKH IJIOJA0B M OBOIIECH HA OCHOBE aHaOM03a, IIeHoaHabno3a, abuosa.
MukpoOuosiornyeckas, XHMHUIECKast IPUpoIa «6omM0Oakay KOHCEPBOB.

5. Hapucyiite ocHoBHbIe (opMBI MUKPOOOB LApPCTBa MPOKAPHOT, pa3Hbie BapUAHTHI
pacmosoKeHus crop y OakTepHii, crpoeHue Bupycos (6akTtepuodaron).

Bapuant Nel9

1. OTHOIIEHNE MUKPOOPTaHU3MOB Pa3HBIX CHCTEMAaTHYECKHX TPYMIT K (paKTOpaM BHEIIHEH
cpenbl: (PU3NYECKUX, XUMHYECKHUX, Ouojornueckux.llpuMepsl HCIoONb30BaHUs 3TUX 3HAHUU B
CEJIbCKOXO35IICTBEHHOM ITPOU3BO/ICTBE.

2. IlpeBpaiieHre MUKpOOpPTaHW3MaMH coeAMHEeHUN azota. Hutpudukanus, 1 u 2 dassl
mpolecca, yCJIOBUs, OJIaronpusATCTBYIOIIKME Te4eHHI0. [lonoXuTenpHble MW OTPULIATENIbHBIE
CTOPOHBI HUTPU(UKALUU. 3HaYCHHE HUTPU(PHUKAIIMH B IIOYBE U IPU XpPaHEHUHU HABO3A.

3. CuHTeTHYECKHE XUMHUYECKHE COCHUHCHHS (KCEHOOMOTHKHM) M WX JETOKCHKAIUS WX
MuKpooprann3mMamu. COXpaHHOCTh U pa3pylIeHUE KCEHOOMOHTOB: MECTHIIMIOB, TepOHIINIOB,
MPOTpaBUTENEH CEMSH, CHHTETUYECKUX CMOJ, IJIACTMAacC U JPYTUX MPOAYKTOB OPraHMYECKOTO
CHHTE3a B MPHUPOAHBIX 3KOCHUCTEMAaxX MHUKpOOpraHu3MaMu. IlepcriekTuBbl HCHOJIb30BAHUS
OuomnpenapaToB B 3alllUT€ pacTEHUH B CpPAaBHEHWH C XHUMUYECKUMHU BEIIECTBaMU -
9KOTOKCUKOJIOTUYECKU ONACHBIMH.

4. CunHTe3 KOPMOBOTO OejKka M aMHUHOKHCIOT MHKpoOopranmsMamu. l[IpenmyiiectBo
TEXHOJIOTUU MUKPOOHOTO Oelka repesi KUBOTHBIM, PACTUTEIbHBIM.

5. Hapucyiite ocHoBHbIE (OpMBI MUKpPOOOB LApCTBa MPOKAPHOT, pPa3HbIE BapUAHTHI
pacnosoxeHus cnop y 0akrepuil, crpoeHre BupycoB (0akreprodaros).

Bapuant Ne20

1. BnusHue  TtemmepaTypsl Ha  JKM3HENEATENBHOCTh M KU3HECHOCOOHOCTh
MUKpPOOPTaHW3MOB. MHUHHUMATbHBIE, ONTUMANbHBIE, MaKCUMajbHble TOYKH TEMIIEpPaTypHI;
MHUKpPOOOIIMIHOE U MUKPOOOCTaTUYECKOE BO3/IEHCTBUE.

2. IlpeBpamienue MHKpOOpPraHM3MaMH COEIMHEHHMH a3oTa. BoccTaHoBieHue HHUTPATOB,
HUTPUTOB C O0Opa3oBaHUEM MOJCKYJSIpHOTO a3oTa (menutpudukanus). Bo3Oymurenn
NeHUTpU(UKaLMK,  yCIOBHA  Tpoliecca, 3HAUYEHHE, METOABl  €ro  peryJupoBaHUs
arpoTeXHUYECKUMHU NTPHUEMaMH.

3. Cunte3 (hepMEHTOB, LETION030JIUTHIECKIE MYIbTHIH3UMHbBIE KoMIo3uIHH («MOK»)
Ha OCHOBE HECKOJIbKUX (DEPMEHTHBIX IpernapaTtoB AJs CHIIOCOBAHUS COJIOMBI. Vcmonb3oBaHue
MPOAYKTOB (pEpMEHTAIINH ISl OBBIIIEHUS OEJIKOBOCTH MacChl.

4. IIpoOuotuku (IPOAYLEHTHl MOJIOUHOKUCIBIX OakTepuii), HCIOIb3yeMblE IpPHU
MIPUTOTOBJIEHUHM KHUCIIOMOJIOYHBIX MPOAYKTOB. IIprMeHeHHe MOJIOUHOKHUCIBIX MPOAYKTOB —
OCHOBA MPOPUIAKTUKY AUCOAKTEPHO3a Y JTIOJCH U )KUBOTHBIX.

5. Hapucyiite ocHoBHBIE (OpMBI MHUKPOOOB IapcTBa MPOKApUOT, pPa3Hble BAapHUAHTEHI
pacroyiokeHus crop y 0akTrepuil, CTpoeHue BUPYCcoB (6akTeprogaros).



BapuanT Ne21

1. OrHomenne MUKPOOOB K (hPU3MYECKHM (aKTOpaM CpeIbl: BIAKHOCTH, TEMIEpaType,
JABJICHUIO, KUCJIOPOY, CBETY, paauaiuu, kaputaiuu, CBU-snepruu.

2. IlpeBpamieHne MHUKpPOOpPraHU3MaMH COCIUHEHHMH as3ora. buomormyeckas u
abuosornyeckass ¢ukcanus armocpepHoro aszora. IlpumeHenue Ouosornyeckoro asora B
CEJIBCKOM XO3SHMCTBE.

3. [IpsiMoe 1 KOCBEHHOE y4yacTue MOYBEHHBIX MUKPOOPraHU3MOB B IIPEBPAILEHHX JKeJe3a.
Mopdonorudeckue, GpU3HOIOTHUECKHE OCOOCHHOCTH BO3OYAUTENICH. 3HAUCHUE.

4. TlonoxxuTelnbHble W OTPULIATENIBHBIE CTOPOHBI MCIIOJIB30BAaHUS AHTUOMOTHKOB B
’KMBOTHOBOJICTBE, MTHUIIEBOACTBE.banurpayy, TpusiH, KOPMOTPH3UH U JAPYrHe aHTHOMOTHKH,
IPOAYLHpPYEMbIE aKTHHOMMIIETaMH, TpuOamMH, OaKTEpUsIMH, WUIPAIOLIME POJb CTUMYJIATOPOB
pOCTa BBIPAIIMBAEMBIX KUBOTHBIX.

5. Hapucyiite ocHoBHBIE (hOpMBI MHUKPOOOB LApCTBAa IPOKAPUOT, pa3HbIe BapUAHThI
pacroiokeHus crop y 0akrepuid, CTpoeHre BUpPycoB (0akTeproaros).

Bapuant Ne22

1. BausiHue XuMu4eckux (pakTopoB cpesibl Ha MUKpOoOpranu3msl. 3Hauenue pH cpenbl B ux
KHU3HENEATSIFHOCTH, KPUTHUECKUE TOKa3aTed KOHIICHTPAUU BOJOPOJHBIX MOHOB. BimsHue
XMMHUYECKHX BELIECTB HA MUKPOOPTaHU3MBI.

2. B3anMooTHOWmIEHHS MHUKPOOPTaHU3MOB MEXKIy €000 W JPYrMMH CYIIECTBAMH,
OCHOBaHHBIEC Ha CUMONO03€e, MeTabno3e, aHTaronusMe. [IpakTiHaeckoe UCIoNb30BaHue.

3. KitybenbkoBble OakTepuu, UX CBOWCTBA: CHELM(PUIHOCTD, BUPYJIEHTHOCTh, aKTUBHOCTD,
KOHKYpPEHTHOCTIOCOOHOCTh. [lonydeHne TeHHO-WH)KEHEPHBIMH METO/JaMH HOBBIX — Cylep-
3¢ GeKTUBHBIX a30THUKCUPYIOIINX OakTepuil. BiusiHue BHeNIHUX (aKTOPOB Cpeibl HA pa3BUTHE
Y KU3HEACITSILHOCTh PU300UH.

4. PusocdepHble U NOYBEHHbIE MUKPOOPIaHHU3MbI KaK CTUMYJSATOPBI POCTa PACTEHHI,
IPOAYLHPYIOIUE (PUTOTOKCUHBI. Pa3BUTHE Ha PACTEHUSX TOKCUTEHHBIX IPUOOB, BBI3BIBAIOIINX
3a00JIeBaHUs CEITbCKOXO035ICTBEHHBIX KUBOTHBIX.

5. Hapucyiite ocHoBHbIE (OpMBI MUKpPOOOB LApCTBa MPOKAPHOT, Pa3HbIE BapUAHTHI
pacrioyio’keHus crop y Oakrepuid, CTpoeHue BUpycoB (6akTepuodaros).

Bapuant Ne23

1. Xumunueckue (akTopsl, BIUSIOMINE Ha >KU3HENESITEIbHOCTh MUKpOOOB. [IpakTuueckoe
UX UCIIOJIb30BaHUE.

2. Pa3BuTHE MHMKPOOPraHM3MOB B 3aBUCHMOCTH OT KHCIOTHOCTU cpeabl. [IpakTHueckoe
UCIOJIb30BAHUE ITUX 3HAHU.

3. YuyacTue MHUKpPOOPraHM3MOB B KPYyroBOpOTE ce€pbl B IpHpoje. MuHepaau3aius
cepocoJiepKalluX  OpPraHMYeCKMX  COeAMHEHUH,  cynbodukanus, naecyibpoduxamnms,
XapaKTepUCTHKa BO30yIUTENeH, YCIOBUS MX pa3BUTHSA, 3HAU€HHE IpeBpallleHHil cepbl B
MIPUPOJIE, JUISl CEITLCKOTO XO03SHCTBA.

4. DOnuduTHBIE MHUKPOOPTaHU3MBI TOBEPXHOCTH JHUCThEB ((puimochepsl), ceMsH
(ructocdepsl), 30HbI KOpHS (pu3ocdepsl, pU30IIaHbl) paCTEHUI; UX POJIb B KU3HEACSITEIbHOCTH
pacTeHuil kak carnpo(UTOB U aHTarOHUCTOB.

5.  MuxkpoOHbele  3emieyqoOpuTeNbHblE  IpemnapaThl  (HUTparuH,  puzoTopduH,
azorobakrepuH, Qocopodbakrepun, npenapatr AMB). [lonyuenue, npumeHenue, neiicTBue Ha
pacTeHue, BIUSHUAE HA ypoXKail.

Bapuant Ne24

1. BuusHue KHCIOpOAa Ha >KU3HEAEATENBHOCTb MHKpoOpranusmoB. Kiaccuduxarms
MHUKPOOPTaHW3MOB 10 OTHOIICHHUIO K KHUCIOpoay. [IpakTHieckoe NCrob30BaHUE 3TUX 3HAHUM.

2. AdpoOHBIe W aHa’poOHBIC a3oTduKcHpyromme MHUKpoObl. WX Mopdomorndeckue,
Ouosiornyeckue 0cCoOOEHHOCTH, (PU3UOJIOTMUECKIE CBOWCTBA. BiusHIe MOYBEHHBIX (aKTOPOB HA
WX )KU3HEIESATEITLHOCTD.



3. AHTHOMOTHKM MHKPOOHOTO, PACTHTEIBHOTO W >KHBOTHOTO MPOUCXOXACHUs, X
BO3/ICHICTBUE Ha MHKpPOOpraHu3Mbl. [lyTH ompenencHus aHTHUOMOTHYECKOW aKTUBHOCTH,
YCTONYUBOCTH.

4. DnuduTtHas MHKpoQIIopa, €e COCTaB, 3aBUCUMOCTh OT BHJA, COPTA, CTAAUU PA3BUTHUS
pacTeHuil,HaCeKOMBIX, KIIMMaTa, TEXHOJIOTHH ITPOU3BO/ICTBA. 3HAYCHHE B )KU3HU PACTCHUH.

5. Posb MUKpOOPraHW3MOB TpU MOJTYYSHHUN U UCITIOIb30BaHUH HABO3a, «KHIKOTO HaBO3a,
KOMIIOCTOB, CHJIEPAaTOB, COJIOMBI B CEIILCKOM XO3SHCTBE.

Bapuant Ne25

1. IlpeBpameHne MHUKpPOOPraHM3MaMH COEAMHEHUH  Qochopa: MHHEpaTU3AIUL
dochopconepkamux OpraHUYECKHX COEAMHEHHWH, TmepeBoa (ocdaroB B pacTBOPUMOE
coctosinue. Poib MUKpOOprann3MoB B (pochOpHOM MUTAHUHM PACTEHUM.

2. llpomykThl OHOTEXHOJIOTMM MHUKPOOHBIX TIperapaToB — HapOAHOMY XO3SHCTBY
(anTHOMOTHKH, OaKTepHaIbHBbIE YIOOpEHHsS, AMHUHOKHUCIOTHI, BUTAMHUHBI, THOOEPEIUINHBI,
3aKBAaCKH JIJISl CUIIOCA, MUKPOOHMOJIOTHYECKUE CPEIICTBA 3AIIUThI PACTCHUH, CTUMYJIATOPBI POCTa,
(bepMeHTHI ).

3. Mukopwu3anus pacTeHuH, 11eJIeCO00Pa3HOCTh €€ MCIIOJIb30BAHMS TIPU JICCOHACAKICHHUSIX
OMOJIOTUYECKOH PEeKyJIbTHBAIUN HAPYIICHHBIX 3EMEJIb).

4. MukpoOHble  3emIiey10OpUTENbHBIE  Mpenapartbl  (HUTpAaruH,  puU30TOpGUH,
azotobakrepuH, (ochopodakrepun, npenapatr AMB). [lonydyenne, npuMeHeHue, NEHCTBUE HA
pacteHue, BIUSHHE Ha yPOXKai.

5. Hapucyiite ocHoBHBIE (HOpMBI MUKPOOOB IapcTBAa MPOKAPHOT, pa3HbIC BapUAHTHI
pacroioskeHus crop y Oakrepuid, crpoeHue BUpycoB (OakTepruodaros).

Bomnpocsl K 3amuTe KOHTPOJbHOH PadoThI:

1.Yto Takoe npokapuoTsl? Kakne MUKpOOPTraHU3Mbl OTHOCST K IpOKapuTam?
2.HazoBuTe OCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB, OTHOCSIIMXCS K SMUPHUTAM.
3.Kakue Mukpoopranu3Mel Ha3bIBalOT MUKpOOaMu TUCTOC(EpbI?

4. Ha3zoBuTe riaBHOE yCIIOBUE KU3HU MUKPOOPTaHU3MOB.

5. Kakue MUKpoOpraHu3Mbl OTHOCST K ICUXpoduiam?

6. Kakoii Bug OposkeHus HCHOIb3YETCs MPU CUIIOCOBAaHUHM KOPMOB?

7. Yo Takoe «caxapHblii MUHUMYM»?

8. Kakue MUKpoOpraHu3mMbl OTHOCAT K rojoputam?

9. HazoBwuTe 3Tamsl KpyroBOpOTa COSTMHEHH a30Ta B IPUPOJIE.

10. Yro Takoe «aua3zoTpodbi»?

IIpoueaypa oueHMBaAHUSI KOHTPOJIbHBIX PadoT:

3a KOHTPOJIBHYIO pa0OTY BBICTABISAETCS OLEHKA «3a4T€HO/HE 3a4TEHO».

OObeM paboThl 3aBUCUT OT KOJIMYECTBA M3Yy4aeMbIX BOMPOCOB ( BOMPOCHI BHIOMPAIOT IO
METOAMYECKUM YKa3aHUSAM JUCHUILTUHBI). BapraHnT paboThl onpeaesnseT npernoaaBaTelb.

IIpu oueHke ypOBHS BBINOJHEHUS KOHTPOJBHOW paboOThl, B COOTBETCTBHM C
IIOCTABJICHHBIMHU HCJIXIMU W 3aJa4daMU 1JIsI JaHHOT'O BHaA yqe6H0ﬁ ACATCIIBHOCTH, MOT'YT OLITH
YCTAQHOBJICHBI CIEAYIOIINE KPUTEPUU:

e yMeHue paboTaTh ¢ 0OBEKTaAMU M3YUYEeHUs, KPUTUUECKUMHU HUCTOUYHHKAMHM, CIIPABOYHOMN U
SHIMKIIOTIEUUECKON JTUTEPaTypPOi;

® yMeHHE coOMpaTh U CUCTEMaTU3UPOBATh MPAKTUYECKUI MaTepHall;

® YMEHHUE CAMOCTOSATEIBHO OCMBICIISITH MPOOJIEMY Ha OCHOBE CYIIECTBYIOMIMX METOIHK;

® YMCHHC JIOTUYHO U I'PaMOTHO HU3JIaraTb COOCTBEHHbBIE YMO3aKJIKOYCHUA U BEIBOJBI,

e yMEHHE aHAIM3UPOBATh U 0000111aTh MaTepua;

® YMEHUE 0JIb30BaThCs II100aTbHBIMU HH(POPMAIIMOHHBIMH PECYPCaMH U ITPABUIIBHO UX
MIPENOJHECTH B KOHTPOJIHHOM padoTe.



Kpurtepun onenkmu:

Onenka «3a4TeHO» BBICTABIISIETCS B CIIydae, €CIIM KOHTPOJIbHAs padoTa BBINOJIHEHA I10
CBOEMY BapHaHTy, JOIYLIEHO MO Ka)KAOMY BOIPOCY IO OJHOW HECYIIECTBEHHOM OLIMOKE M Ha
OJMH BOIIPOC JIOMyIIEHA OJHA CYIIECTBEHHAs OIIMOKa, MPHUBEACHBI PHUCYHKH, TaOIUIBI
WUTIOCTPALMK, TPEOYIOLIME ITH MOSICHEHUS 110 padoTe.

Onenka «He 3auTeH0» BBICTABISAETCS B Cllydae, €CJIM KOHTPOJIbHAs paboTa BHIIOJHEHA HE
10 CBOEMY BapUaHTYy, JOIYIIEHO MO MATHAECATH IIPOLEHTaM BOIIPOCOB 10 OJHOM CyIIECTBEHHOM
omuOKe, HE NPUBEICHbI PUCYHKH M WUIIOCTPAUUMU U T.I. MO paboTe, Tpedyioume 3TH
MOSICHEHUS K [TIOCTABJIEHHOMY BOIIPOCY.

3.2 Tembl pedpepaToB:

Paznen Nel

1.ITouBa kak cpea 0OUTaHHUSI MUKPOOPTaHU3MOB.

2.buomnpenapaTsl, NOBBIIAIONINE IIJIOJOPOAUE IOYB U YJIyYINAIOUIME POCT U Pa3BUTHE
pacTeHui.

Paznen Ne2

1. 3HauuMOCTh JByX KOCMHUYECKHMX IPOLECCOB — (POTOCHHTE3a U MHUHEPATIU3ALMU
MUKPOOPIaHW3MaMH OPraHUYECKUX BEILECTB.

2. DOTOCUHTE3 U XEMOCHHTES.

Paznen Ne3

1. Tlponecchl MUHEpaIU3alMM OPraHUUYECKUX COEIMHEHUN U POJib Pa3IMYHBIX Py
MUKpPOOPTraHU3MOB.

2. Bunpl OpoxeHUH, BBI3bIBAEMBIX KIIOCTPUIUSIMH.

3. MukpobHas TpanchopMaIus HeIITI0I03BI.

4. Aszordukcanusi CcBOOOMHOKMBYIIUMH OaKTepUSAMH. ACCOUMATHBHBIA CHUMOMO3.
CumMOunoTnueckas a30TPuKcaIus.

Pasnen Ne4

1. Ponp MUKpOOpPraHu3MoB B MOYBOOOpPA30BaHUU M IUIOAOPOAUU. MUKpPOOHBIE 11€HO3bI
Pa3IMYHbIX TUIIOB [1OYB.

2. Mukopu3a pacTeHUI 1 MEKOPH3AIHs KaK TPUEM TTOBBIIICHUST YPOKAWHOCTH PACTEHUH.

3. MeTtoibl KOHCEpBUPOBAHHSI COUHBIX KOPMOB.

4. Mukpoopranus3mbl Kak HHAUKATOPBI THUIIA TOYBHI.

5. MuKpoopraiu3mbl — HHIMKATOPbI COCTOSIHUSI OKYJIbTYPEHHOCTH TIOYB.

6. KopHeBble BbIIeNIeHUs pacTeHUI Kak HCTOYHHUK MUTaHUS MUKPOOPTaHU3MOB.

7. BiinsiHue MUHEpaJIbHBIX U OpraHUYECKUX YI0OpEHHI Ha MOYBEHHYIO MUKPOQIIOpY.

Bonpocs! k 3amuTe pedepara:

1. Kaxume MeTo[bl TO3BOJISIFOT ONPEACTUTh YUCIEHHOCTh U COCTaB OTIENBHBIX TPYIIT
MHKPOOPTraHU3MOB B IIOYBE?

2. Uem ompenersieTcss U3MEHEHUH YHACICHHOCTH MUKPOOPTaHU3MOB 110 C€30HaM rojia, Tpu
OKYJIbTYPUBAaHUH ITOYBbI?

3. Kakumu daxTopamu cpeibl onpeensercs: pa3BuTHe MUKPOOHOTO 1IEH03a MTOYBbI?

4. JlaiiTe onpeneneHusl MOHITHAM: META0MOTHIECKHE OTHOIICHUS MUKPOOPTaHU3MOB,
CHUHTPO(HBIE B3aUMOOTHOIIEHUSI MUKPOOPTaHU3MOB.

5. Kak cka3piBaeTcsi mpeBpalieHlie MUKPOOPraHU3MaMH B MOYBE COJIe aMMOHHMS B
a30THYIO KHCIIOTY Ha a30THOM IUTAaHUM pacTeHUi?

6. Ot gero 3aBucuT hopMupoBaHue AMMUGUTHONH MUKPODIOPHI?

7. bakrepun Kakux po/IoB UCHOJIB3YIOT IPU CO3JIaHUU 3eMJIeyA00pUTENbHBIX penapaToB?

8. B xakux ciydasx npoBOJST MUKOPU3ALUIO PACTCHUN?

9. Kakue mporieccsl HCIOB3YIOT MTPH MOATOTOBKE KOPMOB K XPaHEHHIO?

10. Kakue Bupl OakTepuil y4acTBYIOT B TpaHC(hOpPMAIIUN COSTMHEHUH JKene3a B ouBe?



IIpouenypa oueHuBaHusi pepepara

[TapameTpsl OLIEHOYHOTO CPECTBA!

- “H(OPMAIMOHHAs JOCTAaTOYHOCTh;

- COOTBETCTBHE MaTepuaja TeMe U IJIaHy;

- CTUJIb U SI3bIK U3JI0XKEHHUS (11e71eco00pa3HOe UCII0Ib30BAHNE TEPMUHOJIOT U, TIOSICHEHHE
HOBBIX IMOHSATUH, TJAKOHUYHOCTD,

- IOTUYHOCTB, IPABHIBHOCTH IPUMEHEHHS U O(OPMIICHUS LIUTAT U JIp.);

- HaJTU4Ke BbIPAXKEHHON COOCTBEHHOM MO3UIINY;

- aJIeKBaTHOCTh U KOJIMYECTBO MCIIOJIb30BAHHBIX HCTOYHUKOB (5— 10);

- BJIQJICHUE MATEPHATIOM.

Ha 3amuty pedepara, cocTodiryro u3 3amuThl pedepaTta U OTBETOB HA BOMIPOCHI,
orBoautcs 10-15 munyT.

O6bem pedepata or 5 mo 15 mammHONMCHBIX cTpanwmil. [Ipen Havamom paboOThl Han
pedepatom creayer HaMETHTh IUIaH M 1oaoOparh jurteparypy. IIpexnae Bcero cuemyer
MOJIb30BAThCA JTUTEPATypOi, PEKOMEHJOBAaHHOW Yy4eOHOIl MporpamMMmoii, 3aTeM pacIIUPUTh
CIMCOK UCTOYHUKOB, BKJIFOYAs HCIIOJIB30BaHHUE CICUATBHBIX )KYPHAJIOB, TJ¢ UMEETCS HOBEUIIas
HayuyHass uHpopmanua. B cmnmcke nureparypbl AOKHO ObITh He MeHee 8-10 pazmmuHbIx
uctouyHukoB. CTpykTypa pedepara: 1) TUTYIbHBIN JUCT; 2)OIJIaBieHHUE; 3)BBEACHUE (J1aeTcs
MIOCTaHOBKA BOIMPOCA, OOBSICHIETCSA BBIOOP TEMBI, €€ 3HAUUMOCTh U aKTyaJIbHOCTh, YKa3bIBAIOTCS
Luenb W 3agauu pedepara, AaeTcs XapaKTEpUCTUKA HCIOJIb3YEeMOW JIMTEparypbl); 3)OCHOBHAas
4acTh (COCTOUT M3 TJIaB U MOJIIIaB, KOTOPBIE PACKPHIBAIOT OTEIBHYIO MPOOIEMY WM OAHY U3 €€
CTOPOH M JIOTUYECKU SIBJIIOTCS IPOAOKEHUEM JIPYT Apyra); 4)3akitoueHue (I0ABOISTCS UTOTU
U AaroTcst 0000IIeHHbIE OCHOBHBIE BBIBOJIBI 110 TeME pedepara, peKOMEHAALNHN); 5)3aKIII0ueHuE.

JlommyckaeTcsi BKJIIOYeHHE TaOmuI], rpadukoB, CXeM, Kak B OCHOBHOM TEKCTE, TaK U B
KauecTBE MPUIIOKEHUH.

B paboueii mporpamMme TUCHUILTAHBI IPUBOJUTCS MIEPEUYCHD TEM, CPEIU KOTOPBIX CTYIEHT
MoOXeT BbIOpaTh TeMy pedepara. Ilo ycMmoTpeHuio mpernojaBaTenss pedepaTsl MOTYT ObITh
MIPECTAaBIICHBI HA CEMHHAPAX B BHJIE BHICTYILICHUH.

Kpurtepun onennBanns

OneHka «3auTeHO» BBICTABIIETCS B cliyyae, eciau pedepar HamucaH 1o BBIOpaHHOHM TeMe;
BO3MOXXHO JIONYIIEHHWE HECYIIECTBEHHON OIIMOKHW; TpPUBEACHBl PUCYHKH, TaOIUIBI U
WUTIOCTPALMH, TPEOYIOIIHME ITH MOSICHEHUS 110 padoTe.

Onenka «He 3auTeHo» BBICTaBISETCS B CilIyyae, €ciid pedepar BHIIOJHEH HE M0 TeMeE,
JOMYIIEHbI CYIIECTBEHHbIE OIMOKH, HE MPUBEIEHBl PUCYHKU U WUTIOCTPALMM U T.I. IO padoTe,
TpeOyIolIe 3TH MOSICHEHUS K TIOCTaBIEHHOMY BOIIPOCY .

4. TECTOBBIE 3AJJAHUSA
(mpeacTraBiieHbI BbIIIIE)
Hcnoab3yoTes 11l TEKYIIEro KOHTPOJIS 3HAHU

IIpouenypa oueHuBaHUS

3aueT B (popme TecTHpOBaHMs IPOBOAUTCS Ha 0Opa3zoBaTesbHOM atdopme By3a Moodle.
[Ipu mpoBeneHHs] TECTUPOBAHMA ISl KaXJ0T0 OOYyYaroIlerocsi aBTOMaTH4ecKu (popMmupyercs
WH/IMBUYalbHbI BapuMaHT 3aueTHOro OWJIeTa C MEepeYHEeM TECTOBBIX BOMPOCOB. BapuaHT
BKtouaeT 30 TecTOBBIX BOMPOCOB. [IpoA0mKUTeIbHOCTD TECTUPOBAHUS 45 MUHYT.

TectupoBaHue HCIONB3yeTCd KaK B TEKYIEM KOHTpOJIe, TaK M B IPOMEXYTOUYHOU
aTTeCTAallMU JUTS OLEHUBAHUS YPOBHS OCBOSHHOCTH PA3NIMUHBIX PA3/IelOB W TEM TUCIMILIHHEIL.
Meton TtectupoBaHus — OymaxkHbIH. OIleHKa BBICTaBIAETCS IO KOJMYECTBY MPAaBUIIBHBIX
oTBeToB. TecTupoBaHHEe MPOBOJAMTCS B KOHIE M3YYCHUSI ONPEACICHHOTO pa3jiesa JUCIUTUINHEL,
BpPEMbI Ha OTBET MO OAHOMY TecTy — | MuHyTa. [lo OKOHYaHUs y4eOHBIX 3aHATHH (3aueTHas
Hezlelas)  CTyINeHT  MOKeT — Iepenucartb  TeCT, €CJIM  IE€PBOHAYalIbHO  MOJYYMII
HEYJIOBJICTBOPUTEIBHYIO OIICHKY.



Kpurtepun onenuBanus

Ouenka [IpaBunbHBIX OTBETOB,%
«3a4TECHO» 50-100
«HE 3aYTCHO» Mmenee 50
5. 3AJIAUYHN

DOpMHUPYIOTCS pe3yIbTaThl 00YICHUS:
yMemv: npucomosums Npenapamvl MUKPOOP2AHUSMO8, pA3Iudams OCHOGHble (HOopMbl
bakxmepuii, npo8OOUMb KOIUYECNBEHHDIL Yiem MUKPOOP2AHUSMO8 8 PA3IUYHbIX CYOCmpamax,
noOaYy4ams HAKONUMenbHble U YUCmble KYAbmypbl MUKPOOP2AHUIMOB, NPOBOOUMb KA4eCMEeHHble
peaxkyuu Ha npoOYKmbvl MemaboIUIMa MUKPOOP2AHUZMO8

6é1a0emsp:
-Memooamu  NpucOMOSIeHUss  NPenapamos U  MUKPOCKONUPOBAHUS, — Memooamu
KVIbMUBUPOBAHUS MUKPOOP2AHUZMOB, MemoouKamu onpeoeneHus Kauecmea

CebCKOX03AUCMBEHHOU NPOOYKYUU, OAKMEPUATbHBIX YOOOpeHull U buonpenapamos

1.ITopcunTath o0IIee MUKPOOHOE YMCIIO BOJBI, €CIIU B Tpex Jamkax [lerpu mpu mocese 3-
ro pa3BejieHus BeIpociio 68, 56 u 48 komonwmil.

2. TlopcunTaTh KOMM-UHAEKC BOJBI IIPU U3BECTHOM KoJU-TUTpE: a)l; 6)15; B)100.

3. IlogcunTarh KOJMYECTBO B 1 M JPOXKKEBON CYCIEH3UU KJIETOK JPOXIKEH MpU HATUYUU
21 knetok B cpearemM Ha kBaapat 1/400 kamepsr 'opsieBa.

4. Hcnons3ys TadIUIy NpEIEIbHBIX pa3BecHU, HaWTH KOJINYECTBO
JNEHUTPUDUIUPYIOIIMX MUKPOOPraHU3MOB B mouBe (cpeaa bepe3oBoil) mpu Hamuuum pocra B
npobupkax 6-ro passeaenus (3 u3 3); 7-ro passemeHus (3 u3 3); orcyTcTBUS pocTa B 8-0M
pa3BeieHUU.

5. CoOTBETCTBYET JIM MPEABABISIEMbIM TpeOoBaHUAM nuTheBas Bojxa npu MADAHM 513;
KOJHU-UHJeKce 67

6. Ilpm yuyere MHUKpPOOPTraHM3MOB IIOYBHI METOJOM BuWHOrpajgcKoro B TOJE 3pEHUs
MHUKpPOCKONA HacuuTaliu B cpeaHeM 98 kierok MHKpoopraHusmMoB. Kakoe KoOJIMYECTBO
MHUKPOOPTaHW3MOB MPUXOTUTCS Ha | T BO3MYNIHOCYXOH ITOYBBI, €CIIM TUIONIA/Ib TIOJISI 3pSHUS TIPU
MMMKPCHOHHOM MHKPOCKOTHpoBaHuu cocTtapnser 0,025 Mm? U BIaKHOCTh Mo4BbI paBHa 30%?

7. TlopcunTaTh YrcieHHOCTh akTHHOMHIETOB HA KA A mpu mocese 0,05 mi 3-To pa3zBeneHust
noyBsl (1 © BO31yIIHOCYXOi MOYBKI), €C/IM B MATH Yamkax [leTpu BBIPOCIIO, COOTBETCTBEHHO 25,
12, 16,38 1 9 xoyOHUI aKTHHOMHUIIETOB.

8. IlogcuuTarh YUCIIO KMBBIX KJIETOK JPOXIKEH MpU OKpalIlMBaHUM METHUIIEHOBOM CHHBIO,
€CITi TEMHOOKpAIIeHHBIX KJIETOK — 68, Bcero B mose 3peHust mukpockoma — 90. Hackombko
KHU3HECTIOCOOHA JaHHAas! KYJIbTYpa APOXKKEN?

9. Ilpu nocese Ha MIIA nouBenHol cycnien3uu 3-ro pasBenenus Boipocio 88 KOE; mocne
nactepus3aly JaHHOW cycnen3uu B yamkax Iletpu nacumrtanu 24 KOE. IloacuuTarh mpoueHT
OaruIApHBIX (HOpM OAKTEPH JTAHHOW TTOYBHI.

10. TIpum caHUTapHO-OAKTEPUOIOTUYECKOM HCCIECJOBAHUM TOYBBl OBUIO  BBISBICHO
MPUCYTCTBUE TepMOQMIbHBIX OakTepuil. Kakolf BbIBOJ MOXHO clienaTb O CaHUTAPHOM
6J1aronoy4nu JaHHOTO 0OBEKTa OKpYIKaIoIIel cpeabl?

IIpoueaypa oueHuBaHUsA

Ha pemenue 3a1aun npenocrasisiercs 15 MUHYT; YYUTBIBAaeTCS MPABUIBLHO O(POPMIICHHBIH
XOJ peleHus 3a/1a4u, KoTopasi 0(hopMIIIETCs MMCbMEHHO.

Kpurtepnu oueHuBaHusi: YUHTBHIBAIOTCS MPAaBUIBHOCTh OTBETA IO PEUICHUIO 3a/lauH,
00OCHOBaHWE pEIIeHUS] W BBIBOJA;, CO3HATEIHHOCTh OTBETa (YYHUTHIBACTCS ITOHHMaHUE
U3JIaraeMoro MarepHaia); JIOTHKA W3JIOKEHHS MaTepualla U PalMOHAIBHOCTh HCIIOJIBb30BAHMS
BpPEMEHH, OTBEJCHHOTO Ha 3aJaHHe. BepHoe pelieHne —«3a4TeHO»; HEBEPHOE pelICHUE-«HEe
3aYTECHOM.



