[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OUO: boiiko Enexa fpuropbesHa MHUHHETEPCTBO CETBCKOr0 X03sicTBa PO
[lomxHocTb: PexTop

ara noacanus: 22 6]%];&9%1% I'ocynapcTEeHHbli arpapHblil yHuBepcuTeT CeBEpHOTo 3aypaiibs
VHUKATbHbIA npor'paM'MHw wioy:  VIHCTHTYT GUDTEXHOJIOTMH U BETEPHHAPHON MEIULIUHbI
e69eb689122030af7d22cc354bf0eb9d kAP MHDEKIMOHHBIX M MHBA3HOHHBIX O0JIE3HEH

«Y TBEPKIAIO»
3aBeayromuit Kag)eﬂpoﬁ
— . /
%"75 B.H. Jomarkmii
«08 miomnst 2022 .

PABOYAS ITPOI'PAMMA JUCHHUIIJIMHBI

IIumeBass MUKPOOHOJIOTHS

1t HanpasyieHust moarotoBku 19.03.02 IIpoayKThl NMTAHUA U3 PACTUTEILHOTO
ChIPbA

npoduib «TexHosiorus xJjieda, KOHAUTEPCKUX U MAKAPOHHBIX U3/1eJIUI»

VYpoBeHb BhICIIIETO O0Opa3oBaHus — OakaiaBpuaT

®dopma o0ydeHHUsT OuyHasl, 3a04HAs

Tromens, 2022



[Tpu pa3paboTke paboueli mporpaMMbl Y4eOHOM TUCIUTIIIMHBI B OCHOBY TIOJIOKCHBI:

1) ®I'OC BO no namnpasienuto moAaroroBku 19.03.02 IIpoayKTel MUTaHHS W3 PACTUTEIBLHOTO
CBIPbs, YTBEPKACHHBI MUHHCTEpCTBOM 00pa3oBaHus 1 Hayku PO

oT 17 aBrycra 2020 r., npuka3 Ne 1041.

2) YueOHBIN IUTaH OCHOBHOW oOpasoBarenbHOi mporpamMmbl 19.03.02 IIpoayKThl HUTAaHUS U3
pacTHTENBHOTO CBIPhs, Tpodunb «TexHomorus xneba, KOHAUTEPCKUX W MAKAPOHHBIX H3JCIIUN»

onoopen Yuenbim copetoM ®PI'BOY BO I'AY CesepHoro 3aypaiibs
ot «01» uronst 2022 r. IIpoTtokom Ne 11.

PabGouast mporpamma y4eOHON AMCHMIUIMHBI 0JJ0OOpEHA Ha 3aceJaHuu Kadeapbl HHPEKIMOHHBIX H
MHBa3MOHHBIX Oonesneit ot «01» utonst 2022 . [Iporoxon Nell.
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Pabouas mporpamma y4eOHOH AUCIUTUTHHBI 0JJOOPEHA METOINICCKOM KOMUCCUEH HHCTUTYTA OT
«08»utons 2022 r. [Iporoxon Ne 11.
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1. IlepeyeHb NJIaAHUPYEMBIX Pe3yJbTATOB 00y4eHHUs MO AMCLHMIJIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU Pe3yJbTATAMH OCBOEHHsI 00Pa30BaTEeIbHOM NPOrPaMMBbI

Koo PesynbraTel WNunukatop IIepedens muranupyeMbIX
KoMmne- OCBOEHHUS JOCTHKEHUS pe3yJIbTaToOB 00y4EHUs 10
meHyuu KOMIIETEHIIUH JMCLUIUIAHE

3HamMy:
- CUCTEMATHKY, MOP(OJIOTHIO,
(U3MOJIOTHIO, TEHETUKY, YKOJIOTHIO
MHUKPOOPIaHU3MOB;
- OCHOBBI y4eHHS 00 MH(EKIIHNH;
- BaKHEHIMe OMOXUMUYECKUE
IIPOLIECCHI, BBI3bIBAEMbIE
MHUKPOOPIraHU3MaMH, U UX
IIPAKTUYECKOE UCIOIb30BAHMUE;
Cnocoben - OCHOBBI ()OPMHUPOBAHUS
OCYLIECTBIISATh MHUKPO(DIOPHI CHIPBS M IPOIYKTOB
IIpOBE/ICHUE Na-1 PacTUTENILHOTO U )KUBOTHOTO
pabot o Wcnonp3yer 3HaHUS | IPOUCXOKICHUSL.
IIPUMEHEHHIO MHUKPOOHOIOTHYECKUX ymembp:
IepeIoBBIX IIPOLIECCOB HA BCEX - OpraHu30BaTh U IPOBECTU
TEXHOJIOTMH JUIsl | 3Tamax IpOM3BOJCTBA | MUKPOOMOJIOIMUYECKUE
IIK-4 MOBBIIIEHUS CBIPbsI U IPOJIYKTOB | MCCJIEIOBAHUS;
3 PEKTUBHOCTH PacTUTEIBHOTO -BBIICTIATH U UICHTH(PHUINPOBATH
TEXHOJIOTUYECKUX IPOUCXOKICHUS MHUKPOOPI'aHU3MBI;
IIPOLIECCOB - aHAJIM3UPOBAThH PE3YJIBTATHI
IPOAYKTOB MHUKPOOHOJIOTHYECKUX
UTAHUS U3 UCCIIEIOBaHUM U aBaTh
pPacTUTENBLHOTO 3aKIIIOYECHHUS;
CBIPbS énademo:
- KAYECTBEHHBIMU U
KOJINYECTBEHHBIMU METOIAMH
MHUKPOOHOJIOTHYECKOT0 aHAIN3a;
-METOTUKaMH WHIUKAINA U
UACHTU(DUKAITIH
MHUKPOOPTaHU3MOB;

2. MecTO AMCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jannass pgucnuruiiHa oTHocuTcs K brmoky 1 BapuaTuBHOM yacTu 00pa3zoBaTeNbHOMN
nporpamMmsbl, GopMUPYyEMOM YIaCTHUKaMH 00Pa30BaTEIHbHBIX OTHOIIIEHUH.

Jist M3ydeHus IUCHUIUIMHBI HEOOXOMUMBI 3HAHUS B oOnacTu: «XUMHSD», «IKOJOTH,
«buonorus», «OCHOBBI paCTEHUEBOACTBA», «OCHOBBI ’KHUBOTHOBOJICTBaY», « BHOXUMUSI».

[TumeBast MUKPOOWOJIOTHS SIBISETCS] TPEIIISCTBYIONMIEH TUCIUIUIMHON sl TUCIUTUINH:
«CaHuTapHO-MUKPOOUOTIOTHYECKUN KOHTPOJIh B TMHUIIEBBIX MPOU3BOACTBaX», «CTaHmapTu3arus,
cepruduKanmsi W KOHTPOJb KauecTBa MpoAaykium», «TexHonorus xneba», «TexHonorus
MAaKapOHHBIX W3AeNui», «TeXHOJIOrus KOHIUTEPCKUX H3Aeaun», «TeXHOIOTHs XpaHECHHUS H
nepepaboTKU MPOIYKIIMH U3 PACTHTEIHHOTO CHIPbs», «be30macHOCTh MPOIOBOILCTBEHHOTO CHIPhS
U MPOAYKTOB mHTaHUs», «IlyTH 3arps3HEHUs] pacTUTEIHHOTO CBHIPhS M IMHIIEBBIX MPOIYKTOBY,
«IIponsBoacTBEHHAs! CAHUTAPUS U TUTUEHA TPYIa».

JucnunnuHa n3ydaercs Ha 2 Kypce B 4 cemecTpe 1mo o9Hoi ¢popme oOydeHus, Ha 3 Kypce B
5 ceMecTpe 1o 3a04HOHU (hopme.



3. O0beM TMCUUIIIMHBI M BUAbI y4€0HOii padoThI
OO1ast TPyA0€MKOCTh AUCHUILTHHBI cocTaBisieT 108 yacos (3 3aueTHBIX eAUHUI).

®dopma 00yueHus
Bun yueGHO# paboThI Oo4Has 3a04Has

AyauTOpHBIE 3aHATHS (BCero) 48 14
B ToMm uncie: - -
JleKumoHHOrO THIIA 16 4
CeMmuHapcKoOro Tuna 34 10
CamocrosiTejibHasi padoTa (Bcero) 58 94
B ToMm uncie: - -
[TpopaboTka MaTeprana JeKIUiH, TOJrOTOBKA K3aHITHIM 29
CaMoCTOsITeIbHOE U3yUCHUE TEM 4 71
KonTtponbHbie paboThl - 23
Pedepar 25 -
By npoMexxyTOUHOM aTTecTaluu: 3a4yeT 3auer
OO0mas Tpy10eMKOCTh:
4acoB 108 108
3aYeTHBIX eIHHHII 3 3

4. Conep:xkanue IUCHUINTHHBI
4.1 Conepxxanue pa3aejioB IHCIUANINHbBI

Ne | HaumenoBanue
/1 pasnena
JTUCILUAIUINHBI

Coneprkanue pasuena

OO6mrast MUKPO-
ouoorus

[Ipenmer u  3amaum  MukpoOuonoruu.  Hcrtopuss  pa3Butus
MuKpobOuonoruu. buopaznoobpazue Mukpoopranu3smoB. CucTeMaTHKa.
Mopdomnorust 6akTepuii U MUKPOCKONUYECKHX TpuOOB. DU3HOIOTUS
MUKpPOOPTraHn3MoOB.  BinsHue ycloBUH OKpyXarouiew cpeasl Ha
KHU3HEJEATEIbHOCTh MUKPOOPraHU3MOB. BaxHeine OMoxXxumuueckue
IIPOLIECCHI, BBI3BIBAEMBIE MMKPOOpPraHM3MaMH, M HMX IPaKTUYECKOE
HCIIOJIb30BAaHUE. MeTtosl u yCIIOBUS BBITIOJTHEHUS
MHUKPOOHOJIOTUYECKUX HCCIIEAOBAaHUM. DKOJIOTUS MHUKPOOPTaHU3MOB.
Mukpoduiopa TmOuBBI, BOJbI, PACTEHMH, KUBOTHBIX. YueHHe 00
uHopekmu. OTpaBieHne MUKpOOHON 3THOJIOTHH.

CoenuanpHas
MHUKPO-
OHnoIorus

Mukpo61oIorus Chlpbsi U IPOAYKTOB PACTUTEIBHOTIO MPOUCXOXKICHHSL:
Mukpobuosiorusi 3epHa W MyKd. H3meHeHue MUKpoQIophl mpu
Pa3MYHBIX YCIOBHMSX XpaHEHUs U TepepaboTKu 3epHa. Mukpoduopa
mIog0B W oBomiedl.  Mukpoduiopa  Myku.  Mukpobuomorus
XJIeOOMEeKapHOro, KOHIMTEPCKOIO H  MAaKapOHHOTO TMPOM3BOJCTB.
Muxkpoduiopa  Tecta.  buoxumuueckue — pa3pbIXJIUTENM  TECTa.
Muxkpognopa roToBbIX X1e000yI0YHBIX U3AeIuid. MUKpo(Iopa ChIphs,
1oyy(abpuKaToB M TOTOBBIX W3JEINM KOHAUTEPCKOrO MPOU3BOJCTBA.
Muxkpodopa chlpbsi U TOTOBBIX M3/ETHI MAKApOHHOTO MPOHU3BOJICTBA.
[lopua xsneba, KOHAUTEPCKUX M MAKApPOHHBIX H3IEIUNH MHKPOOHOIO
MPOUCXOXKACHUSA. MUKPOOHOIOIMYECKH KOHTPOJIb XJIEOOMEKAapHOTO
KOHJUTEPCKOTO U MaKapOHHOT'O MPOU3BOJCTB. MUKPOOHOIOTHS CHIPbS
U TPOAYKTOB >KMBOTHOTO MPOUCXOXKACHUSA. MuKpodiiopa MoJoOKa.
Muxkpodopa msica. OcoOeHHOCTH 0TOOpa MpPoO CHIPhS U MPOIYKTOB
JUIE MUKPOOHOJIOTHYECKUX UCCIIEIOBAHUI.




4.2 Pa3geinl TUCIUILINHBI U BUABI 3AHATHH

ouHasi hopMa 00yUeHHUsI

Ne HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
n/m JTUCITUTLTAHBI THUIIA TUIA 4acoB
1 2 3 4 5 6
1 OO6m1as MUKPOOHOJIOTHS 8 20 20 48
2 CriennanipHasi MUKPOOHOJIOTHS 8 14 38 60
Htoro: 16 34 58 108
3aouHas Gopma oOyueHus
Ne HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
n/m JTUCITUILTAHBI THUIIA TUIA 4acoB
1 2 3 4 5 6
1 OO011as MUKPOOHOJIOTHSI 2 6 42 50
2 CrienmanpHasi MUKPOOHOJIOTHS 2 4 52 58
Htoro: 4 10 94 108

4.3 3aHATHS CEMHHAPCKOI0 THIIA
No Ne paznena TpynoemkocThb
/11 | JUCHHAIUIAHEL Tema (dac)
OuyHasi | 3a04Has
1 2 3 4 5
1 3HaKOMCTBO c npaBujIaMu paboThI B 2 2
MUKpPOOHOJIOTHYECKON  J1abopaTtopuu.  MeToIbI
MUKpPOOUOJIIOTHYECKUX  HccleoBaHuid. OCHOBBI
MHUKpOCKOTHH.  VM3ydeHWMe  OCHOBHBIX  (hopm
Oaktepuii
2 OcBoeHME TEXHUKH MPUTOTOBICHUS U OKpPACKU 2
OakTepuanbHOro mpemnapara. Kpacku, NpUHIUIBI
MPUTOTOBJICHHUSI OCHOBHBIX KpAacCSIIUX PAaCTBOPOB.
ITpocToil MeTo1 OKpackKH.
3 Huddepenunanys MUKpOOPraHU3MOB IO OKpacke. 2
OcBoeHne TeXHHKH OKpacku mo ['pamy. Metomsl
oOHapy KeHUs CIIop, Karcysl. MeToIbl onpeaeIeHUs
MOJIB’KHOCTH OaKTEpHH.
4 N3ydeHue cTpoeHus MIIECHEBBIX IPUOOB, APOKKEH, 2 2
AKTUHOMMUIIETOB.
5 VYcioBust  BBINOJHEHUS — OAKTEPUOIOTHYECKOrO 2 1
METO/a WCCICNOBaHUA. METONbl CTePHIIN3AIUH.
[TpuHIHT MIPUTOTOBJICHUS " KOHTPOJIS
MUTATENbHBIX CPE/l.
6 MeToapl BBIAENIEHUS YUCTBIX KYJIbTYp. YCIOBHS 2 1
KYJIbTUBUPOBaHMsI. METOIbI CO3/TaHMsI aHAYPOOHBIX
ycioBuid. TexHHWKa TOceBa MHUKPOOPTaHM3MOB Ha
MUTATEIBHBIC CPEIbI.
7 W3ydyeHne xapaktepa pocTa MUKPOOPTaHU3MOB Ha 2
KHUJIKUX, TOMYKUJAKAX W TUIOTHBIX IMHATATEIBHBIX
cpenax.
8 N3yuenne wu  ompeneneHue  OMOXUMHUYECKUX 2
CBOWCTB MHUKPOOPraHu3MOB. buonornueckuii METOx




MUKPOOHOJIOTHYECKOTO MCCIIETOBAHUSI.

9 1 KonnyecTBeHHBIC U KaUeCTBECHHBIC MCCIICIOBAHUS B 2 1
MUKPOOHOJIOTHH. Mukpobuonoruueckue
HCCJICI0BAHUE BO3TyXa

10 1 MuKkpoOHOJIOTHUECKUE UCCIICIOBAHUE TTOYB, BOJIBI 2

11 2 Or6op mpobd ChIpbS W TOPOAYKTOB  JUIS 2 1
MUKpoOuosioruueckoro uccieaoBanus (I'ocr)

12 2 MuUKpoOHOJIOTHYECKUE HWCCACAOBAHUS 3€pHA U 2
MYKHU

13 2 MUKpOOHOJIOTHYECKUE UCCIICTOBAHUS IPOIKEH 2

14 2 MUKpOOHOIOTHYECKHUE  HCCICAOBAHUS  T'OTOBBIX 2 2
XJ1e000YJIOUHBIX U3SIHUN

15 2 MUKpOOHOIIOTHYECKUE HCCIEAOBAHUS CBIPhS | 2
TOTOBBIX KOHJIUTEPCKUX W3ICITHIMA

16 2 MUKpOOHOJIOTHYECKHE MCCIICIOBAHNS MOJIOKA 2

17 2 MukpoOuosornyeckue MUCCIEJOBAaHUSI  YCIOBHM 2
MIPOM3BOJICTBA

Hroro: 34 10

4.6 IlpuMepHas TeMATHKA KYPCOBBIX MPOEKTOB (PadoT) - ne npedycmompeno OIIOI1

5. Opranusanusi CaMoCTOSITEJIbHOI PadoThl 00YYAOIIMXCH MO TUCHUIINHE

Tun camocTosTenbHON pabOThI ®opma 00yuenus | Texymuit
OuHasi | 3a0YHasi | KOHTPOJIb
[IpopaboTka maTepuana JEKIUH, TOATOTOBKA K 3aHITHIM 29 TECTUPOBAHUE,
71 cobecesioBaHUE
CamocTosTenpbHOE U3YYECHUE TEM 4 TECTHPOBaHUE,
cobecesioBaHUE
KonTtpospHbie paboThl - 23 cobeceioBaHue
Pecdepar 25 - co0eceloBaHue
BCETO YaCOB: 58 94

5.2.YueOHo-MeTOoAMYeCKHE MAaTePUAJIbI LISl CAMOCTOATEIbHOI padoThI:
1. Cxomuua JL.YO. Yuer u Meroabl M3ydyeHUsT MUKPOOPTraHU3MOB BObI / y4e€OHO- METOJUYECKOE
nocooue. - Tromenn, 2018.-87 c.

2. CxormmHa JLLFO. MeTobl BcceToBaHusT MUKPOOPTaHU3MOB. / y4eOHO-MeTOIuIecKoeiocoone. -
Tromensn, 2020. - 90 c.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITEJIbHOE U3yYeHHe:

1. deiictBre HpU3NKO-XUMUUECKHUX (PAaKTOPOB HA MUKPOOPTaHU3MBI,

2.CtpoeHue BUPYCOB, posib OakTepro(haroB B MpHpoO/IE.

3. IlyTi cuHTEe3a OCHOBHBIX OPTaHHMUYECKUX COSAMHEHUI W HEKOTOPBIX CJIOKHBIX BEIIECTB;
4. Perynauus MeTaboau3mMa y MUKPOOPTaHU3MOB.

5. MetaGonm3m cepsl, xenesa u pocdopa;

6. 'mo6anbHbIE IMKIIBI OCHOBHBIX OMOT€HHBIX 3JIEMEHTOB.

7. Buokoppo3usi MPOMBIIIIEHHBIX U OBITOBBIX OOBEKTOB U MaTEpHAIIOB.

8. Mcropus pa3BUTHS MUKPOOHOJIOTHH.

9. buoxuMuueckre IpoLecChl, BBI3bIBAEMbIE MUKPOOPTaHU3MaMHU.

10. KpyroBopot BeliecTB B IPUPOAE MO BIUSIHUEM MUKPOOPTaHU3MOB.

11. Autubuotuku. Ucropust cozmanusi. OCHOBHBIEC TPYIIITBI U MEXAHU3MBI JICHCTBUSI.
12. I'eHeTKa MUKPOOPTraHU3MOB.



13. MukpobuogornyecKkas mopyia Chbipbsi ¥ MPOIYKTOB OMOJIOTHUECKOTO MPOUCXOKICHUSI.
14. Briiusinue ycrnoBuid XpaHEHUS CBIPbS U MPOIYKTOB HA MUKPOOHOIOTUYECKYIO CTAOMIIBHOCTb.

5.4.Temsl pedepaTtoB:

. OcHoBBI yueHust 00 uMmmyHurtere. UIMMyHHUTET.

. [TuteBble TOKCUKOMH(EKITUH.

. [lumeBble oTpaBieHHUS.

. MukpoOuonoruueckast mopua CbIpbsi ¥ IPOYKTOB OMOIOTHYECKOTO MPOUCXOKICHHUS.

. Bnusinue ycioBuii XxpaHeHus ChIpbsi Ha €r0 MUKPOOUOJIOTHYECKYIO CTaOUIBHOCTb.

.. Biusitnue ycnoBuii XpaHeHUs! IPOIYKTOB HA UX MUKPOOHOJIOTHYECKYIO CTAOMITBHOCTb.
. MukpoOuosorus MOpokeHOT0, CyXoro Mojioka. Mukpo6Hast mopua.

. MukpoOuonorust MaconpoykToB. MUKpoOHast mopya.

. Mukpodiopa peiObl. MukpoOHas rmopua.

10. Muxpodiiopa MmopenpoaykToB. MukpoOHast mopya.

11.MukpoOHOIOTHS SHII U AULENPOAYKTOB. MUKpoOHas mopua.

12.MuxkpoOuonorus KOHIUTEPCKUX n3aenuil. Buasl MEKpoOHOI opyn.

13. Mukpobuosorus 6aHOYHBIX KOHCEPBOB. BHIbI MUKPOOHOI TTOpYH.

14. 3akBacku, UCTOPUSI CO3JAHUSI.

15. 3akBacku KiaaccupuKaIus.

16. MukpoOHoIOTHst H3TOTOBJICHUS KUCIIOMOJIOYHBIX TPOIyKTOB.

17. Buasl MUKpOOHOI opuH xyieda 1 XJae000yI0YHbIX U3ACTUH.

18. Mcrounnku HHOUIUPOBAHUS MULIEBBIX TPOAYKTOB MUKPOOPTaHU3MaMHU

19. Ponp MUKPOOPraHU3MOB B OXpaHE OKPY>KAIOIIEH CPEIbL.

20. Mukpodiopa BKYCOBBIX TOBAapOB, COCTaB HCTOYHUKH,
peynpexacHue.

21. Muxkpodropa xne6o0yT0OuHBIX U KOHIUTEPCKUX U3IEIUH.

22. Muxkpo¢aopa NUILEBBIX )KUPOB, COCTAB, HCTOUHUKH, BO30YTUTEIHN, MEPHI ITPEYTPEKICHNUS.

23. Muxkpodiiopa Tapbl, TpPaHCIOpPTa, YIAKOBOUYHBIX MaTEpHUajoB, OCOOEHHOCTH COCTaBa, CIIOCOOBI
ne3uH(EKINH.

O OO NO DN K~ WK —

BUJBI TIOPYH, BO30YIUTEIIH,

6. ®OHA OLIEHOYHBIX CPeICTB /sl MPOBeJIeHUsI NMPOMEKYTOUYHON ATTeCTAMH 00Yy4arOUIUXCs
N0 JMCUUIIHHE

6.1 IlepeyeHb KoMIeETeHUMIi ¥ OIEHOYHbIe CpPeACTBA HHIMKATOPA 10CTHKEHHUS
KOMIIETEHI[M i
Kon WNunukatop [lepeuenn MIJIAHUPYEMBIX pesyabTaToB | Hammenosanue
KOMIIe- | JIOCTHIKEHHUS 00yYeHUS IO TUCITUTIITHHE OIICHOYHOTO
TEHIIUU | KOMIIETCHIIUU CpelicTBa
3HaAMmMb: Tect
- CHUCTEMaTHKy, MOP(OIOTHIO0, GPUZUOJIOTHIO, 3aveTHBIN OMIeT
TE€HETUKY, IKOJIOTHIO MUKPOOPTaHU3MOB; Bompocsr
- OCHOBBI YueHUS 00 HHPEKIINU; KOHTPOJIbHOM
na-1 - BayKHeH e OMOXUMHUYECKHE MPOIIECCHI, paboThI
Ucnonszyer BbI3bIBAEMbIE MUKPOOPTaHU3MaMHU, U UX Bomnpocs k
3HAHUS MPAaKTHUYECKOE HCIIOIh30BaHNUE; 3aIuTe
MUKpPOOUOJIIOTHYE | - OCHOBBI (DOPMHUPOBaHHS MUKPODIIOPHI ChIpbs | pedepara
CKHX TIPOIIECCOB Y TIPOJIYKTOB PACTUTEIHHOTO MPOUCXOKICHUS.
Ha BCEX dTamnax ymemp:
MIPOU3BOJICTBA - OpraHu30BaTh U MPOBECTH
K-4 CBIpbS U MUKPOOHUOIOTHYECKHE UCCIICIOBAHNUS,
MPOTYKTOB -BBIICTISATh U UJCHTU(DUIIMPOBATH
pPacTUTENBHOTO MHUKPOOPTaHU3MBI;
MPOUCXOXKACHUS | - aHAJTU3UPOBATh PE3YJIbTAThHI




MUKPOOHUOJIOTHUECKUX MCCIIEIOBAHUIN U 1aBaTh
3aKJIFOYEHUS;

e1a0emo:

- KaYe€CTBEHHBIMH M KOJIHYECTBEHHBIMH
METOJIaMU MUKPOOHOJIOTUIECKOTO aHAJIH3a,;
-METOAMKAMHU WHIUKAIIMK U UICHTH(OUKALIAN
MHUKpPOOPTaHU3MOB;

6.2. HIxajanl oleHUBAHUSA

Illkaja oueHUBAHHUS 324eTa
Onenka Onucanune
3ayTeHo OOyuatomuiics o0yafaeT TITyOOKMMH W TPOYHBIMH 3HAHUSMHU IO IMHUILEBOM
MHKpOOMOJIOTUM; TpH OTBETE Ha BCE  BONPOCH  JEMOHCTPUPYET
MCUEPIIBIBAIOIIEE, TOCIEIOBATEIEHOE W JIOTHUECKH CTPOMHOE H3II0KEHHE;
OTCYTCTBYIOT  CYIIGCTBEHHBIC  HETOYHOCTH. JIEMOHCTpHpYeT  3HaHHE
Mopdonoruu, (U3UOIOTHH, SKOJIOTUM MHKPOOPTaHM3MOB, METOJOB UX
UHIUKAWY,  WACHTHUOUKAIMK WM BIMSHUS  MHKPOOPTaHMU3MOB  Ha
¢dopMHpoBaHUE TOKa3aTeNIell KauecTBa CHIPhS U MPOAYKTOB OHOIOTHYECKOTO
IPOUCXOKICHUSL.
He 3auteno OOyuarouuiics He 3HAeT 3HAYMTEIbHYIO 4YacTh MaTepuala; JOIMyCTUII
CyLIECTBEHHBIC OMIMOKH B TIPOLECCE W3JIOKEHUS; HABOJIINE BOMPOCHI
npernojaBaTelsl HE IOMOTaloT. JleMOHCTpHpyeT He 3HaHue MOpQOJIOTHH,
(GU3NONOTHH, HKOJOTHH MHKPOOPTaHW3MOB, METOJOB WX HHIUKAIUH,
UIeHTHU(UKAIIMK ¥ BIMSHUS  MUKPOOPTraHM3MOB Ha  (OpMHUpOBaHUE
noKasaresieil KauecTBa ChIPhs U IPOYKTOB OMOJIOTHYECKOTO MMPOUCX 0K ICHHSL.

IIkaJjia oueHMBaHKUs TECTUPOBAHMSA HA 3a4eTe

00 BBINOJHEHUS 3aJAHUS Pe3yabTar
50 -100 3auTeHo
meHee 50 HE 3a4TEHO

6.4 TunoBbie KOHTPOJIbHBIC 3a/IaHUS HJIM HHBIEC MaTE€pHaJIbI: YkazaHbl B MPUITOKCHUUN 1.

7. IlepeyeHb OCHOBHOII ¥ [ONOJIHUTEJBLHOIW Y4eOHOl JUTEPATYpPbl, HEOOXOAUMON sl
OCBOCHHS TUCHHUIINHBI

a) OCHOBHas Tumepamypa

. Epemuna U.A., lonromto W.B. IMTumesass mukpoOuonorus. — Kemeposckuii I'Y, 2017. — 210c.
https://e.lanbook.com/book/102691

. Epemuna W.A., Monromo W.B. IlumeBas MukpoOHONOTHs: Ja0OpaTOPHBIA MPAKTHKYM. —
Kemeposckuii ['Y, 2016. — 139c. https://e.lanbook.com/book/99566

. Munuenko JI. A., Bnagumnena U. B., Akumosa C. A. MukpoOuosorus: 1a00paTOpHbIi MPaKTUKYM
11 00yyaromuxcs 1o HanpasyieHUsM noaArotoBky 19.03.02 ITpoayKThl MUTaHUS U3 PACTUTENILHOTO
ceipbs, 19.03.03 [TpoayKThl mUTaHUS KUBOTHOTO poucxoxkaeHus, 35.03.07 TexHonorus XxpaHeHus
U TepepadOTKU CeIbCKOXO3SHUCTBEHHOM mnponykuuu. - Bomrorpagckuit I'AY, 2022. — 84c.
https://e.lanbook.com/book/343919

. Muxanesa O.M. llIgen E.I1. u np. MukpoOnonorust NuIieBbIX TPOAYKTOB: Kypc JeKuuid. - Kypckuit
I'AY umenu U. 1. Msanosa, 2018. — 58c. https://e.lanbook.com/book/134845

. CoboneBa O.M. MukpoOHOIOTUs NPOIYKTOB >KUBOTHOTO MPOMCXOXKACHUS: MPAKTUKYM. -
Kys3bacckas  rocymapcTBeHHass  CelIbCKOXO3sWCTBeHHass — akaaemus, 2017. —  1llec.
https://e.lanbook.com/book/143028



https://e.lanbook.com/book/102691
https://e.lanbook.com/book/99566
https://e.lanbook.com/book/343919
https://e.lanbook.com/book/134845
https://e.lanbook.com/book/143028

0) dononHumenvHas 1umepamypa

1. l'ocmano P.I'., Kombrues H.M., Kabupo I'.®., Tammymmn A.K.CanurapHas
MHUKPOOHOJIOTHS MUIIEBBIX MPOAYKTOB. —M3aarenbcTBo «Jlanby, 2020-560 c.

2. Npanosa E.II. YpaBieHue kauecTBOM CEIbCKOXO03IUCTBEHHON IPOAyKIHHU. [IpakTukym,
2019 -500 c.

3. Kaumazos I'. C. Ipoxckn OpoauinbHBIX Tpou3BOACTB. IIpakTuueckoe pykoBoacTBo2012
-224 c.

4, Kopocrenéra JI. A., KomaeB A. I'. OcHOBBI 3KOj0TMHM MHUKpoopraHuzmoB.- CIIO,
UsznarensctBo “Jlann”, 2013. - 240 c.

5. MawmonTos B. I'. MeTozas! mouBeHHbIX ucciaeaoBannii2021-260 c.

6. PomanoB  A.C., J[aBeigenko H.U., Illatuiox JI.H., MareeBa M.B. Dkcneprtusa
x51e600ynounbix n3nenmuii2017-344 c.

1. Cxopbuna E. A. OCHOBBI CaHWUTapWM W TUTHEHBI Ha XJICOOIEKAPHOM IPOM3BOJICTBE.
2020- 48 c.

8. [repummc M. B., Anapeea M. B., Tomunosa O. I'. buonoruueckas 3amura

pactennii, 2020 -332 c.

9. ®enoroBa, H.H. Mukpobuosorus [DnekTpoHHsIid pecype] : yue6. nmocodbue / H.H. ®denotona,
B.A. Enxun. - Cankr-Ilerep6ypr:CII6IJITY,2017.-52¢. https://e.lanbook.com/book/102981

10. ITaBnoBuy, C.A. MukpoOuonorus ¢ MUKpOOHOJIOTHUYECKUMHU UCCIEIOBAaHUSAMU [ DNEKTPOHHBIN

pecypc] : yueb. mocobue -Mwunck : "Beicmas < mxkoma", 2011. - 502 c.
https://e.lanbook.com/book/65463

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTu « AHTEpHET»
- Hayunas snexrponnas 6udaunoreka http://elibrary.ru/defaultx.asp;

- DitekTpoHHO-O0MOMoTeuHas cuctema IPRbooks http://www.iprbookshop.ru/;

- DieKTpOHHO-0nOMMoTeuHas cuctema M3natenscto “Jlans” www.e.lanbook.com.

9. Metonnyeckue yKa3aHus 1J151 00y4alONINXCsl 110 0CBOECHU) THCHHILIMHbI

1. CxommuHa JL.IO. Yder u MeTonsl U3y4eHUS] MUKPOOPTaHM3MOB BOJABI / y4eOHO- METOIHYECKOE
rocodue. - Tromens, 2018.-87 c.

2. CxomnnHa JL.FO. Metojpl nccienoBaHusi MUKpPOOPTraHU3MOB. / yueOHO-MeToAnYecKoenocooue. -
Tromensn, 2020. - 90 c.

10. MMepeuens nHGOPMANMOHHBIX TEXHOJIOTHIA - HE TpeOyeTCsl.

11. MaTepuajbHO-TeXHUYECKOEe o0ecriedeHne T CHUTITUHbI

Jlns MaTepuanbHO-TEXHUYECKOTo olecnedeHus AUCUUIUINHBL «[lumieBas MUKpOOHOIOTHS»Y
UCIOJIB3YIOTCA: 000pyAOBaHWE MHKPOOMOJOTMYECKON J1abopaTOpuu (aBTOKJIABbl, MHKPOCKOIIBI,
CTepUIIN3aTOPBI, BECHI, XOJOIWIHHUKH, OAKTEPHUIMIHBIC JaMIbl M JIp.), HAOOp XUMHUKATOB IS
MPUTOTOBJIEHUS MUTATETbHON Cpebl, naboparopHas  mocyaa A MIPOBEACHUS
MUKPOOUOIOTHYECKUX TIOCEBOB. [l UTeHUsl JIEKIUA MO TUCIUILUIMHE UCIIONB3YIOTCS ayTUuTOPHH,
000pyI0BaHHBIE MYJbTUMEIUHHON TEXHUKOM.

12. Oco0eHHOCTH OCBOEHHS] AMCUHUILUIMHBI [Jisi MHBAJMIOB M JHUIl € OrpaHUYEHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI

OOyuenne oOydalOIUXCSI € OrPAaHUYEHHBIMH  BO3MOXKHOCTSMHU  3JI0POBBSl  IIPHU
HEOOXO/IMMOCTH  OCYIIECTBIIIETCS Ha OCHOBE aJalTUpPOBaHHOW pabodel Mporpammbl  C
WCTIOJIh30BaHUEM CIEIIHATBHBIX METOIOB OOYyUEHUS U TUAAKTHIECKUX MaTepHAIIOB, COCTABICHHBIX
C YYEeTOM OCOOEHHOCTEH NCHUXO(PHU3MUECKOro pa3BUTHs, WHAMBUIYAJIbHBIX BO3MOXHOCTEH U
COCTOSIHHS 37I0POBBS TAKHX 00ydaronuxcs (00ydJaromnerocs).
B nensax ocBoeHus yueOHON MpoOrpaMMbl JUCUUIUIMHBI MHBAIMAAMU U JUIIAMUA C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBBsI 00€CTIeUnBACTCS:


https://e.lanbook.com/book/102981
https://e.lanbook.com/book/65463
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.e.lanbook.com/

. JUIS WHBAJIMJIOB W JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIO 3pPEHHIO:
pasMelnieHre B JOCTYHHBIX JUIsI OOYyYaroIIUXCs, SBISIOIIMXCS CIEMBIMH WM CIa0OBUISAIINMH,
MeCTax W B aJalTUPOBaHHOW (OpME CIpaBOYHOW MH(POPMAIIUK O PACITUCAHUU YYCOHBIX 3aHSTHIA,
MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO OOydJaromeMycsi HEOOXOIMMYIO MOMOINb; BBIIYCK
ATbTEPHATUBHBIX (OPMATOB METOAMYECKUX MaTepuajoB (KpymHbIH mpudT wWim ayauodaiibl),
UCTOJb30BaHue Bepcuu caita ais cnaboBuaanmx ObC IPR BOOKS u cnenmanbsHOro MOOMIBHOTO
npunoxenus IPR BOOKS WV-Reader (mporpaMMbl HEBH3YalbHOTO JOCTyIa K HH()OpMAIUH,
npeJHa3sHAuYeHHOM /7151 MOOMJIBHBIX yCTPOMCTB, pabOTAIONIMX HA OonepannoHHO# cucteme Android
u i0S, xoropast He TpeOyeT CrenuaaTbHO 00YYCHHOrO acCUCTeHTa, T.K. Joau ¢ OB3 mo 3penuro
paboTaroT CO CBOMM YCTPOWCTBOM HPUBBIYHBIM CIIOCOOOM, HCIIONIB3YS CIIEHUANIbHBIC IITATHBIE
mporpaMMbl Juis He3psuux Joaci, ¢ koropeimu IPR BOOKS WV-Reader umeer moiHyro
COBMECTUMOCTb);

® A1 MHBAJIMAOB W JIMI C OI'paHUYCHHBIMH BO3MOXHOCTAMH 3A0POBBA II0 CIYXY:
HaAJIC)KAIMMU 3BYKOBBIMU CPCACTBAMHU BOCIIPOU3BCACHUC I/IH(l)OpMaHI/II/I;
® 1A MHBAJIMAOB W JIML, C OI'PAHHYCHHBIMU BO3MOXHOCTAMH 310pPOBbiIA, HMCIOIIUX

HapylmCHUusA OIIOPHO-ABUTATCIBHOIO aIlllapara: BO3MOXHOCTH 6CCHpeHﬂTCTB€HHOFO A0CTyIa
o6yqa}0mnxc;1 B y‘IC6H]':>IC INOMCIICHH, TYAaJICTHbIC KOMHATBI U APYTIHUC IOMCIICHUA Ka(be,[[pbl, a
TaKXE Hp€6I)IBaHI/Ie B YKA3aHHBIX IMOMCIICHHUAX.

O6pa3OBaHI/IC 06yanOH_[I/IXC${ C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3I0POBbA MOKET OBITh
OpraHn3oBaHO KaK COBMCCTHO C APYTHMMH O6y‘~IaIOHII/IMI/IC$I, TaK U B OTACJIIbHBIX TI'pylIiiax HWJIN B
OTACJIIbHBIX OpraHU3alugX.



[Tpunoxenue 1
MuHuCTEpCTBO CEIIbCKOro X03sicTBa Poccuniickon denepaunu
®OI'bOY BO T'ocynapctBeHHbIN arpapHblil yHHUBepcUTeT CeBepHOro 3aypaibs
MHCTUTYT OMOTEXHOJIOTHH U BETEPUHAPHON MEIUITMHBI
kadeapa MHPEKIMOHHBIX U THBA3MOHHBIX 00JIe3Her

O®OH/I OLIEHOYHBIX CPEACTB
10 Y4eOHOU AUCITUTIINHE

IumesBas MukpooOuoJiorus
Juis HanpasiyieHust noarotoBku 19.03.02 «IIponykThl TUTaHUS U3 PACTUTEIIBHOTO ChIPbS»

npodms «TexHonorus xieda, KOHTUTEPCKUX 1 MAaKapPOHHBIX H3/IEITHN

YpoBeHb BhICIIETO 00pa30BaHus — OaKkagaBpHUar

Pazpabotuuk: cT. mpenoaaBaTens, kav. c.-X. H. CkonuHa JI.1O.

VYTBep:kJIeHO Ha 3aceaHnu Kadeapsl
npotokos Nell ot «01» urons 2022 r.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPHUAJIBI ONEHKHU
3HAHUN, yYMEeHHMH, HABHIKOB W (WJIH) ONbITA JAeATEJbHOCTH, XapPaKTepU3yKIlHe 3TAIbI
(opMupoBaHusa KOMIETEHIIUI B NpoLecce OCBOEHUS TUCHUNIHHBI

IumeBast MUKPOOHOJIOTHS

1. Bonpocsl AJ151 IPOMEKYTOYHOM aTTecTanum (B (popMe YCTHOIO 3a4eTa)

Komnerenius Bonpocsl

K-4 3Hamb:

Crioco0eH OCyIIeCTBIATh | - cucmemMamuxy, MOpghonocuro, Qu3uoiocuio, 2eHemuKy, KO0A02UI0
MIPOBEJICHUE padoT 1O MUKPOOP2AHUZMOB,

MIPUMEHEHHUIO NEPEIOBBIX | - OCHO8bI YueHus 00 uHgexyuu,

TEXHOJIOTUH IS - sadxcHeriuiue buoxumuyeckue npoyeccul, 8bl3bleaeMble
MOBBILICHUS MUKDOOP2AHUSMAMU, U UX NPAKIMUYECKOe UCHONb308aHUe;

3¢ (HEeKTHBHOCTH - OCHO8bI (OpPMUPOBAHUA MUKPOGDIOPLL  Cbipbs U  NPOOYKMOB
TEXHOJIOTHYECKHUX PACMUmMenbH020 NPOUCXOHCOCHUSL.

MIPOIIECCOB MPOAYKTOB 1.WcTopus u 3a1a9¥1 MEKPOOHOJIOTHH.

MUTaHUS U3 2.Cucrema MHUKPOOPTraHU3MOB. MexnayHaponHbie MpaBuUIIa
PaCTUTEIBHOTO CHIPHS HOMEHKJIATYPBHI.

3.ITpokapuotsl sykapuoTsl. CTpoeHue 6akTepuanbHON KieTKU. PocT u
Pa3MHOXKEHUE MHUKPOOPTaHH3MOB.

4. XuMUYECKUH COCTaB KIJIETKM MHUKPOOpPraHu3MoB. dDepMeHTHl M HX
POJIb B KU3HEACATEIILHOCTH MUKPOOPTaHU3MOB.

S5.IIutaHne MHKpPOOPraHMU3MOB M MeTa0OIU3M. OHEpreTHyYecKHe
MPOIIeCChI (KaTaboIu3M).

6. IIpoHUKHOBEHHE B KJETKY NMHTaTeNlbHBIX BemecTB. Auddysus u
aKTHUBHBIA  TPAaHCTIOPT  BBICOKOMOJEKYJSIPHBIX — COSAMHEHUH |
CO€IMHEHUH, HEpPaCTBOPUMBIX B BOJIE.

7. Ocmoruyeckoe aasieHne. OcoOEHHOCTH 0CMO(DUIIOB U Trano(uios.
PacnipocTpanenue u mpakTu4eckoe 3HaueHHe.

8. AspoOHoe 1 aHa’poOHOE TbIXaHHEe MUKPOOPTaHU3MOB.

9. Astotpodus wu rereporpodus. Ilonarus: QGoToaUTOTPOPHI,
(hoToopranoTpodbl, XeMOTUTOTPOPHI, XEMOOPTaHOTPOPHI.
10.0THO1IIEHNE MUKPOOPTraHU3MOB K (PU3NYECKUM (PaKTOpaM Cpe.bl.
11.01HoOIIEHNEe MUKPOOPTraHU3MOB K XMMUUYECKUM (haKTOpaM CpeJibl.
12. AunTuMuKpoOHBIe BemiectBa. llpupoga M NpoUCXOXKIEHHE
(abnoTHueckux, OMOTUYECKUX) AHTUMHUKPOOHBIX BEILIECTB.
CrenuuuHOCTh UM MEXaHU3M JACUCTBUS. MHUKpPOOOCTATHUYECKHH U
MUKPOOOIUAHBIN 3P PEKT.

13.B3anMooTHOLIeHUS MHUKPOOPIaHU3MOB. KommeHncanusm,
MapasuTU3M, CHMOHMO3, aHTarOHU3M, MyTYallU3M.

14. OcHoBBI yueHus: 00 HHPEKIINH.

15.Y4enue o Bupycax, 6akrepuodarm.

16.Pacnpenenenue MHMKpoOOpraHusMoB B Ouocdepe. Baxueime
TPYNIIBl  MUKPOOPTaHM3MOB B TIOYBE, BOJOEMax H aTMmocdepe;
YHCIEHHOCTh MUKPOOPTaHU3MOB.

17. OcHoBBI QopMHpOBaHUS MUKPOQIIOPHI pacTeHui. DnuduTHasS U
puzochepHas MUKPO(DIOPEI.

18. OcHOBBI (OpMHUPOBaHHS MHKPOQIIOPHI OpraHW3Ma YeloBeKa W
KHUBOTHBIX.

19. OCHOBBI TEHETUKH MHUKPOOPTAaHU3MOB.




20. T'enetnueckue peKOMOMHALUHU Yy MpoKapHoT. TpaHdopmanus,
TpaHCIYKIUs, KOHboranus. bakrepuanbHas XpoMocoma.

21. Myrauuu OakTepuii; WX 3HaUYeHHe B 3BooLUH. [IpakTHueckoe
WCIOJIb30BAHNE MYTAHTOB.

22. Posb MHKPOOPraHH3MOB B KpPYrOBOPOTE YIJIepoJia B TPUPO/IE.
MosnouHoKucI0€ OpOKEeHNE U eT0 BO30YAUTEH.

23.CriupToBOoe OpOKEHHE, IPOXOKA KaK BO3OYAMTETN CHUPTOBOTO
OpO’KEHHUS, UX UCIOJIb30BAaHUS B MUIIEBON IPOMBILIUIEHHOCTH.

24 MacIstHOKHCIIOE, MIPOMMOHOBOKHCIIOE OpOoKEeHUS u ux
BO30OYIUTENH.

25.bpokeHne TEKTUHOBBIX BEIIECTB W €ro 3Ha4YeHue. bpokeHue
LEJUTIONIO3BI U €r0 BO30YTUTEIH.

26.YKCYyCHOKHCIIO€ OpOKEHHE U €T0 BO3OYAUTEIH.

27. Pons MUKPOOPTraHM3MOB B KPYTOBOPOT a30Ta B MPUPOJIE.

28. MukpoOuosiornueckoe OKHucIieHne. BosOymurenn mporecca;
MIPAKTUYECKOE UCTIOIB30BaHUE.

29.Tpanchopmanisi ~ MUKpPOOPraHM3MaMH  COCIMHEHUH  CEpHl,
docdopa.

30. OcHOBBI MUKPOOHOJIOTHH 3€pHA.

31. OcHOBBI MUKPOOHOJIOTHH MYKH.

32. MukpoOHoJIOTHsI 3aKBaCOK.

33. Jlpoxkku W WX HCIOJB30BaHHE B TPOM3BOACTBE XxJe0a,
XJ1Ie000YIOUHBIX U KOHAUTEPCKUX U3ICITHH.

34. OcHOBBI MUKPOOHOJIOTHH MOJIOKA.

35.0CHOBBI MUKPOOHOJIOTUHU MSICHOTO CHIPBS.

36. OcHoBHBIE TPYIIIIBI CaHUTAPHO-TIOKA3aTEIbHBIX
MHUKPOOPTI'aHU3MOB.

37. Pomp MuKpoOpraHm3mMoB B (OPMHUPOBAHWU CAHUTAPHO-
TMTHEHUYECKUX  YCJIOBUH MPOM3BOJCTBA ChIpbS U MPOIYKTOB
OMOJIOTrMYECKOT0 TPOUCXOXKICHUS.

38. [IumeBble oTpaBiIeHUS.

40. MUKpPOCKOIIMYECKHUI METO]T UCCIICTOBAHMS.

41. bakTepuoIOrHUeCKUil METOI HCCIeI0OBAHNUS.

42. buomornyeckuii METO UCCIIEIOBAHUS B MUKPOOHOJIOTUH.

ymembp:

- 0p2aHu308amv U NPOBECMU MUKPOOUONOSUYECKUE UCCTe008AHU,
-8blOeIAMb U UOSHMUDUYUPOBAMb MUKPOOP2AHUIMBL,

- AHAU3UPOBAMb PE3YIbMAMbL MUKPOOUOIO2UYECKUX UCCTIe008aHULL U
oasamo 3aKMIOYeHU,
1. Mukpockonusi. Y cTpoicTBO MUKPOCKOTIA.

2. IlpuroToBieHue npenapaToB Al MUKPOCKOIINH.

3. Ucnonp3oBaHme KpacoK B MUKPOOHOIOTUH. METOIbl OKpalIiBaHUS.
4. ITpocTbie METOIbI OKpaIIUBaHus. MeTO bl OKpaIIBaHUs KarcyJl.

5. Cnoxsble MeTonbl okpamuBaHus. [uddepeHuuanbupie MeTOAbI
okpammBaHus 1o I'pamy u [uns-Hunsceny.

6. CiioxHbIe METOABI OKpammBaHus. OKpalmnBaHue CIop.

7. YcinoBusl KyJbTUBUPOBAaHUS OakTepHil B TaOOPATOPHBIX YCIOBHSX.
Bunp! kyneTyp 6akTepuil.

8. MeTobI CTepHIIN3aLUHg.

9. IIpuroroBiieHNE MUTATENbHBIX Cpel. THUIBI MTUTATEIbHBIX CPE.

10. MeToas! MHAMKAIIMK U y4€Ta MUKPOOPTaHU3MOB.

11.CoBpeMeHHBIE METOABI U3YUEHUSI MUKPOOPTaHU3MOB.




12.0cHoBHBIE POPMBI OJHOKIETOUYHBIX  Oaktepuil. I[IpoTomancTsl.
Cdeporactel. L-popmbr.

13. Mopdomnorust akTHHOMHIIETOB U JIPOMKEH.

14. Mopdosorust MUKpOCKOTTMYECKUX TPHUOOB.

15. OcHoOBBI NOJyY€HUSI POCTAa MUKPOOPIaHU3MOB Ha IUTATEJIbHBIX
cpenax. [ToBepxHOCTHOE u rIIyOMHHOE BbIpalIBaHHe
MHUKpPOOPIaHU3MOB.

16. Onenka pocta MUKpOOPTaHU3MOB Ha MUTATENbHBIX Cpeaax

17. MeToabl BbIACIIEHUS YACTHIX KYJIBTYP MUKPOOPTaHU3MOB.

18. Metoapl co3aanus adpodro3a u aHadpoodro3a.

19. OcHOBBI HHIUKAIIMKA OAKTEPUI U3 UCCIIETyeMOr0 MaTepuara.

20. OcHoBbl oTOOpa Marepuana Juis OaKTEPUOIOTHMYECKUX
HCCIIE0BAHUM.

21. Metoasl u3yueHusi (U3HOJIOTUM OakTepuil B J1aOOPATOPHBIX

YCIOBUH.

22. buompo0a.

24. OcHoBa UACHTUUKAIIH BBIJICIICHHBIX KYJBTYp
MHUKpPOOPTaHU3MOB.

25. KonnuecTBeHHbIE MUKPOOHOJIOTHYECKHUE METO/IBI.

enademy:

- KayecmeeHHbIMU u KOIU4eCmE8eHHbIMU Memooamu

MUKPOOUOTIO2UYECKO20 aHANU3A;

-MeMOOUKAMU UHOUKAYUU U UOCHMUDPUKAYUU MUKDOOPSAHUIMOB,

1. Opranuzanust paboThl MUKPOOHOJIOTUYECKOM Ta00paTOpHUH.

2. llpuroroBieHue KpacslIUX pacTBOPOB [UIsl  OKpalllUBaHUS
IIpenapaToB.

3. DTarmbl IPOCTOT0 METOAA OKpAIIUBAHHUS.

4. Dranbl MeToaa okpamuBanud 1o I'pamy u HunsOHunbsceny.

5. DTamsl MPUTOTOBIEHUS Mpenapara A MUKPOCKOIIHH.

6. [lonroroBka MaTepuana st 6aKTepUOIOTUYECKOTO UCCIIET0BaHUSI.
7. Co3znanue yCciaoBHiA /IS BHIIOTHEHUS! OaKTEpUOIOTHYECKOTO METO/1a
HCCIIEIOBaHUS.

8. MeToapl MHAMKAIINK U y4eTa MUKPOOPTaHHU3MOB.

9. O1ieHka pocta MUKPOOPTaHU3MOB Ha TUTATENBHBIX Cpeliax

10. MeToab! BBIIENEHUS YUCTHIX KYJIbTYP MUKPOOPTaHU3MOB.

11. Metoapl co3nanust a3po0dno3a u aHa’poodno3a.

12. OcHoBa UACHTU(UKAIIH BBIJICJICHHBIX KYJIBTYP
MUKPOOPTaHU3MOB.

13. KonuuectBeHHble MuUKpoOuonornueckue meroabl. Ilomcuer
KOJIM4eCTBa MUKPOOPTraHU3MOB.

14. Ouenka pocrta OakTepuil Ha KHUJIKHUX, MONYXHIKHX U TUIOTHBIX
cpenax.

15. Meroanka BeIpalliuBaHUsI MUKPOCKOTTMYECKUX TPHOOB.

16. Iloxcuer KoMUeCTBA JPOKIKEH.

17. MukpocKkonuyecKas OlleHKa 3aKBAaCKH.




Ilpumep 3auemnoco 6unema
OI'bOY BO «I'ocynapcTBeHHBIN arpapHbiii yHUBEpCcUTET CeBEpHOTO 3aypaibsi»
WMHCTUTYT OMOTEXHOJIOTHH ¥ BETEPUHAPHON MEIUIINHBI
Kadenpa nHeKmmoHHbIX 1 HHBA3UOHHBIX OOJIE3HEH
VYuebnast qucuurunaa «l[lumesas MEKpoOHOIOTHS
10 HAIPaBJICHUIO MOATOTOBKH
19.03.02 IIpoayKThl MUTaHUS U3 PACTUTEIHHOTO CHIPbS

3averHblii OnJter NeS
1.Ctpoenue 6akTepranbHON KIETKU. POCT M pa3MHOKEHUEMUKPOOPIaHU3MOB.
2.¥YcrpoiictBo MuKkpockona. [IpuroroBnenue nmpenapatoB MUKpooprann3MoB. OKkpackabaKkTepHii 1o
I'pamy.

CocraBuin: Ckomnuna JL.IO. / / « » 20 I.
3aBenyronuii kadeapoit JJomankuiit B.H. ._/ / « » 20 T.

Kpurtepun ouennBanus:

«3a4TEeHo» - oOydJarommiics o0JiagaeT IIyOOKMMH W TPOYHBIMHA 3HAHUSMU 110 IHIICBOM
MUKpOOHMOJIOTHMH;, TIPH OTBETE HAa BCE BONPOCHI  JACMOHCTPHPYET  HCYEPIBIBAIONICE,
MOCIIEI0BATEIHbHOE U JIOTUYECKH CTPOMHOE M3II0KEHUE; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTH.
JlemoHCcTpHupyeT 3HaHWE MOPQOIOTHH, (PUZUOJIOTHH, IKOJIOTUHM MHUKPOOPTaHU3MOB, METOJOB HX
WHJUKAIUN, WICHTU(UKAIMU U BIUSHUS MHUKPOOPTaHM3MOB Ha (OpMUpOBaHHE IOKa3aTeseH
KauecTBa ChIPbs U MPOLYKTOB OMOIOTUYECKOTO MMPOUCXOKICHHUS.

«He 3a4TeHO» - oOydJarolmuiics HE 3HAeT 3HAYUTEIBHYI0 YacTh MaTepuana; JOMyCTHII
CYIIECTBEHHbIC OIIMOKH B TIPOILIECCE U3JIOKECHUS; HABOMSIIME BOIPOCH MpErojaBaTesl HE
nomoraroT. J[eMoHCTpupyeT He 3HaHHe MOp(OJIOTUU, (PU3HUOTOTUHU, IKOJIOTUH MUKPOOPTaHU3MOB,
METOZIOB WX WHIUKAINH, UACHTU(GUKAIMU W BIUSHUS MHUKPOOPTaHU3MOB Ha (OPMHPOBAHUE
MOKa3aTesei KauecTBa ChIPhs U MPOJTYKTOB OMOIOTUYECKOTO MPOUCXOKICHUS.

2.TecToBble 3aJaHHs 110 POMEKYTOYHOM aTTecTAalNU (3a4eT B JOpMe TeCTHPOBAHMS)
3HaMb:
- cucmemamuxy, Mop@ono2uro, usuUoIo2uI0, 2eHeMUKY, IK0A02UI0 MUKPOOP2AHUZMOB,
- OCHOBbL Yuenust 06 ungexyuu,
- gadicHetiuue OUOXUMUYECKUEe NPOYECChl, Bbl3bl8AeMble MUKPOOP2AHUSMAMY, U UX NPAKMUYECKoe
UCNONb306AHUE;
- OCHO8bl (hOPMUPOBANUAL MUKPODIOPHI CHIPbS U NPOOYKIMOE PACMUMENLHO20 NPOUCXOHCOCHUS.
MuKkpoopranu3Mbl, KOTOpPbIE SBISIOTCA BHYTPUKICTOYHBIMU ITAPa3UTaAMU. ..
3alUTHBIE OPTraHENIbl KIETOK. ..
Mopddonornueckue cBocTBa CTaQUIOKOKKA. ..
Buoxumuueckue cBoiicTBa 6akTepHii XapaKTepH3yIoT...
Hyxneouns 6akrepranbHON KJIETKA OTBETCTBEHEH 34...
Jns nuddepennmanyy 60IbIIMHCTBA OaKTepUil HCIONIB3YETCs OKPACKa M0 METOLY...
CtpykTypHast 0COOEHHOCTh MPOKAPHOT...
Berssmasicsa ¢popma 6akTepuii...
OYKapHOTHI...
0. CoenuHeHNs, CHHTE3UPYEMbIE )KUBBIMHM OpraHM3MaMu U 00J1aJaroliye CocOOHOCTHIO B
HEOOJBIIMX  KOHILIGHTPALMSIX  OKa3blBaThb  W30UpaTeNbHOE  TOKCHMYECKOe  JIeHCTBUE  Ha
MUKpPOOPTaHU3Mbl, Ha3bIBAIOT. ..
11. Oprannyeckue W HEOPTraHWYECKHE BEMIECTBA, OOJaJaroNIue OaKTEePUIIUTHBIM
JIeCTBUEM, Ha3LIBAIOTCHA. ..
12. MukpoOblI, Hy>KIAIOIKECs B KUCIOPOIE IS KU3HH, TTOJTYIHIIA Ha3BaHUE. ..

RBoOoo~Nooa~wNE



13. ['puOBI 1 APOKKHU XOPOIIO PA3BUBAIOTCS MPH. ..

14. st pocta Oosibllei YacTH MPOKApUOT ONTUMAJIBHA. ..

15. B pactBopax, umeromux Oo0iee BBICOKOE OCMOTHYECKOE J[aBJIEHHUE, YEeM BHYTpPH
MHUKPOOHOH KJIETKH, MUKPOOPT'aHU3MBbI )KUTh HE MOTYT U HaOJIIO1aeTCs SBJICHHUE. .

16. BemectBa  MHKpOOHOH  KJIETKH, KOTOpPBI€  HA3bIBAIOTCS  OMOJOTHYCCKUMU
KaTaJn3aTOpaMH. ..

17. Mukpoopranu3Mbl, KOTOPBIE KUBYT U Pa3MHOKAIOTCS TOJIBKO B KJIETKE- XO35UHE, 3TO..
18. Knaccugukarus 6akrepuit J{.bepru sBnsercs mpuMepoM ... KiacCu(pUKaLuu: ...

19. MuKoJoTus U3y4aer...

20. KynbTypabHbIMU CBOWCTBaMU OaKTEpHid HA3BIBAIOTCH. .

21. Yucras KylIbTypa MUKPOOPTaHU3MOB — 3TO...

22. Tun B3aMMOOTHOLICHWH, KOTJa OJMH BHJ MHKPOOpPraHW3Ma 3aJepKMBACT WU
MIOJIaBIISICT PAa3BUTHE PYTOro, - 3T0...

23. Tun B3aMMOOTHOIIEHUH, IPU KOTOPOM IMapTHEPHI COOOIIECTBA U3BJIEKAIOT MOJIb3Y OT

B3aMMOCYIIIECTBOBAHUS, MpPU STOM HU OJWH U3 HHUX HE MOXKET CyIIeCTBOBaTh 0e3 Apyroro,
Ha3bIBACTCH...

ymemo:

- 0p2aHu308amdv U NPOBECMU MUKPOOUONOSUYECKUE UCCIe008AHU,

-8bl0eIAMb U UOSHMUDUYUPOBAMb MUKPOOP2AHUSMBL,

- AHATUZUPOBAMb PE3VIbMAMbl MUKPOOUOIO2UYECKUX UCCAeO08AHUL U 0A8AMb 3AKIIOYEeHUsL,

1. CaHuTapHO-TI0Ka3aTeIbHBIM MUKPOOPIaHU3MOM JUJIs1 OLEHKH KauyecTBa BOJIbI SIBJISIETCSL. ..
2. Amnmapat, B KOTOPOM MTPOU3BOAAT CTEPIITU3AIMIO [TAPOM I10/1 TABJICHHEM. ..

3. Meron «®namMbupoBaHue» O3HAyYaer...

4. B npupoae npoxcku B 00IbIIOM KOJUYECTBE BCTPEYALOTCSL. ..

S. OCHOBHBIE IIPEJICTABUTEIHN CHUPTOBOIO IPOKEHUSA-. .

6. Jist mosmydeHus crmpra KyJIbTHBUPOBAHUE POXKIKEH BEAYT B...

7. HanOonee ycToMUUBBIM K BO3/1€HCTBHIO MUKPOOPTaHU3MOB SIBIISIETCH. .

8. BonpmmHCTBO mpencTaBuTenel  aHA’pPOOHBIX IEIJUTIOJI030pa3arainux OakTepuid
OTHOCAT K POJy...

9. [Tony4yeHne TUMOHHOW KHCIIOTHI W3 YTJIEBOJIOB B HACTOAIIEE BPEMS OCYIIECTBISIOT C
UCMOJIb30BaHUEM I'pubA...

10. YKCyCHOKHCIIbIE OaKTEPUH XapaKTEPU3YIOTCS CIEAYIOUIMIMHU CBOMCTBAMU: ...

11. MuKpooprannu3Msl, yCBaUBarOIUE YTIEBOAOPOAbI, HIMPOKO PACIPOCTPAHEHBL. ..

12. MacnsiHokucIbIe O0aKTEPUH OTHOCSTCS K POY...

13. OcHoBHas cpesia 0OMTaHUS MACIITHOKUCIIBIX OaKTepuil...

14. Cpenoit 06uTaHNs TPONUOHOBOKHUCIIBIX OaKTEpUid SBISETCH. .

15. K MonouHoKuCII0 MUKPOGIOpE OTHOCAT MPEACTaBUTENEH POJIOB...

16. Tun MOJIOYHOKHUCIOTO OpOXKEHHUs, PU KOTOPOM M3 caxapoB oOpaszyercs TOJBKO
MOJIOYHAsI KHCJIOTa —...

17. OCHOBHOM NPOAYKT MOJIOYHOKHUCIIOTO OPOKEHUS —...

18. CaxapHbIM MHUHUMYMOM Ha3bIBa€TCSl TaKO€ KOJHMYECTBO caxapa B ChIpbe, KOTOpOE
MO3BOJISIET JIOBECTH PEAKITHIO CPEJIBI CHIIOCA JI0. ..

19. Bropas ¢a3za HuTpubuKaIy 3aKIH04aeTCH. .

20. [lepBas (aza HUTpUPHUKAIUHU 3aKTHOYAETCS. ..

21. OxucrneHue amMMuaka 10 a30THCTOM, 3aTeM a30THOM KHCIOTHI, OCYIIECTBISIEMOE
MHUKPOOPTraHW3MaMH, Ha3bIBACTCHI. ..

22. OCO0EHHO JIETKO XUTHH pa3jaraercs...

23. MukpoOsl pa3ziararoT MOYEBUHY IO IeUCTBHEM (EPMEHTA...

24, OcHOBHBIE KOHEUYHBIE TPOAYKTHI IPU aHaYpPOOHOM pacmaje Oenka —...

25. OcHOBHbBIE KOHEUHBIE TPOAYKTHI IPU a3poOHOM pacnaje 6enka —...

26. [Tponecc pasznoxkeHus: OETKOB U APYTUX a30TCOACPKALIMX COCTUHEHUN B MOYBE MPHU

Y4aCTUH MUKPOOPraHu3MOB HA3bIBACTCH...



27. [Ipu pasnmoxeHHMH OEIKOB M JIPYTHUX a30TCOAEPXKAIIMX COCIWHEHWA B TOYBE TpPU
y4aCTUH MUKPOOPTIaHU3MOB a30T OCBOOOXKIAETCS B BUJIE. .

28. Cpenn OpraHMYEeCKHX COCIAMHEHWI, COCTABISIONIMX KJIETKY, HEPBOE MECTO TII0
konnyecTBy (He MmeHee 50% cyxoil Macchl KJIETKH) 3aHUMAOT. ..

29. K acconmatuBHBIM OakTepHUsaM-a30THUKCATOPAM OTHOCIT MUKPOOPTAaHU3MBI, KHBYIIIHE
30. K cBOOOAHOXKUBYIIIUM MUKPOOPTraHU3MaM-AHa30TPO(aM OTHOCITCH...

31. [Iporniecc mpeBpaiieHUs MOJEKYJSIPHOTO a30Ta B OPraHMYECKHE COCIUHCHHS

MHUKPOOpPraHU3MaMH M HMHTETpalusi €ro B O€NOK, KOTOPBIM B KOHIIE KOHIIOB IOMAJaeT B IMOYBY,
Ha3bIBACTCH...

32. OkucieHnre aMMHUaka [0 a30TUCTOM, 3aTE€M a30THOW KHUCIOTHI, OCYIIECTBIISIEMOE
MHUKpPOOPTaHW3MaMHU, Ha3bIBACTCHL...

33. Oco0eHHO JIETKO XUTHH Pa3JiaracTcs...

34. MukpoOsl pa3znararoT MOYEBUHY IO IeHCTBHEM (EPMEHTA...

35. OcHOBHbIE KOHEUHBIE IPOAYKTHI IIPU aHA3POOHOM pacraje Oenka —...

36. OcHoBHbBIE KOHEUHBIE TPOAYKTHI MPU a3pOOHOM pacmajie Oenka —

37. [Tponecc pasznokeHus: OETKOB M APYTUX a30TCOACPKAIIMX COCTUHEHUN B TOYBE MPHU
y4acTHU MHUKPOOPTaHU3MOB HAa3bIBACTCA. ..

38. [Ipu pasznokeHun OETKOB M APYTHX a30TCOACPIKAIIMX COCAMHEHUH B TOYBE NpPHU
y4acTHU MHUKPOOPTaHU3MOB a30T OCBOOOKIACTCS B BUJIE. ..

39. Cpenn OpraHMYeCKHX COEAMHEHHWH, COCTABISIOMIMX KJIETKY, II€pBOE MECTO II0
koinuecTBy (He Menee 50% cyxoil Macchl KJIETKH) 3aHUMAIOT. ..

40. K accoumatuBHbIM  OakTepusAM-a30TPUKCATOpPAM OTHOCSIT MHUKPOOPTaHU3MBI,
KUBYIIHE. ..

41. K cBOGOIHOXKUBYIIIUM MUKPOOPTraHU3MaM-/I1a30TPOdaM OTHOCSITCHL. ..

42. [Ipouiecc mpeBpamieHUs] MOJEKYJSIPHOTO a30Ta B OpPraHUYECKHE COEAMHEHUS

MUKpPOOPTraHW3MaMHU U HHTErpanusi ero B O€JIOK, KOTOpPbI B KOHLIE KOHIIOB MOMNAJAaeT B IMOYBY,
Ha3bIBACTCH...

43. [Tponiecc MUKPOOHOIOTHYECKON NEHUTPUDUKAIIMH CYIIIECTBEHEH TIPH...

44, KoHeuHbIMU TIPOYKTaMH JUCCUMUIISIIIMOHHON HUTPATPENyKIUN (ICHUTPUDUKALINN)
SIBJISTFOTCAL. ..

45, CooTHolIeHHE yrliepoJa U a30Ta B OPraHMYECKOM BeIIeCTBE, MpU KOTOpOM Oyjaer
HaO0JII01aTHCS UMMOOMIIN3ALMS a30Ta B IIOYBE. ..

46. HmMoOuIu3amuys a30Ta BO3HUKAET BCIEICTBHE. ..

47. HexenaTtenbHOE CBONCTBO HUTPATOB —...

48, [Ipouiecc HUTpUPHUKAIIUM MOXKHO aKTUBHU3HPOBATH NPOBEACHHEM  CIIEAYIOIIUX
MEPONPHUSITH. .

49. K oxumcnuTensM BOCCTAHOBICHHBIX COCAWHEHHMH JKelle3a OTHOCATCS HHUTYAThIC
OakTepuu poJIOB...

50. BoccranoBnenne HEOpPraHUYECKHX COSAMHEHHI CEepbl OCYIIECTBIACTCS OaKTepUSIMU
pPOJIOB...

enaoemsn:

- KA4eCmeeHHbIMU U KOAUYECMBEHHLIMU MeMOoOAMU MUKPOOUONIOSUYECKO20 AHAU3A,
-MemoOUKamu UHOUKAYUU U UOEHMUDPUKAYUU MUKDOOP2AHUSMOB,

1. B camopasorpeBanuu HaB03a, KOMIIOCTOB, CE€HA, 3€pHA IIPUHUMAIOT HEIIOCPEICTBEHHOE
y4acTHe...

2. B nouBax, pacrnosnoXeHHBIX B 30HE YMEPEHHOT'0 KJIMMaTa, peodIaiaor. .

3. [Ipy moOHMXEHHOW BIAXKHOCTH B cyOcTpaTe, T.e. IPHU TMOBBIIIEHHONH KOHIEHTpPALUU
BEILECTB B BOJIE, XOPOILO Pa3BUBAIOTCS MHOTHE. ..

4, Uepes nmouyBy nepeaaeTcs...

S. I'pynma  canpoUTHBIX ~ MHKPOOPIaHM3MOB,  PAa3/laralolUX  JIETKOAOCTYITHBIE

OpraHUYeCKUE COCAUHECHHUS. ..
6. EcrecTBeHHas cpena OOMTaHUS U JIydllast Cpe/ia COXPaHEHUsI OPTraHU3MOB, OCHOBHOM UX



pe3epByap — 3T0...

7. MuHMMaIbHOE KOJIWYECTBO MUKPOOPTaHU3MOB, KOTOPOE MOXKET IMOAJEpKaTh MoYBa B
HanOoJiee HeOJIAarONPUATHBINA TIEPUOJT — ITO...

8. ITpu cuMOKMO03€ ¢ MUKOPU3HBIMU I'PUOAaMU pacTEHUS JIEr4e NEPEHOCHT. ..

9. [IpeacraBuTed AaHHOTO Ipolecca — KiIyOeHbKOBBIE Oakrtepum poma Rhizobium,
KHUBYIIHE B CHMOHO3€ ¢ 6000BBIMU PACTCHUAMU. .

10. Merton kanmuisapoB IlepdunnseBa u ['abe mo3BostsieT. ..

11. ['maBHYIO poJIb B CO3PEBaHUU HABO3a XOJIOAHBIM CIIOCOOOM HUTPAIOT...

12. [Ipenapar pu3oToppuH BHOCST ITyTEM...

13. Wucextuimanocts  Oaktepuit  Buma Bacillus  thuringiensis  oGecnieunBaercs
00pa3oBaHHUEM...

14. «Muxkpodnopoii paccesnus» I'.A.3aBap3un Ha3BalI ... GaKTepuil..

15. PaznoBugHOCTP  MHMKOpM3BI, Korma TH(BI  TI'pruOOB-MHUKOPHU3000pa3oBaTeIch
pacroyiaratoTcsi BOKpYT KOpPHS B BUJIE YeXJIa U B MEKKJICTHUKAX KOPHS Ha3bIBAIOTCHL...

16. TpeboBaTenpHble K TPUCYTCTBHIO KHCIOPOJA B MMAaXOTHOM CIJIO€ TMOYBBI HapsIy C
MHUKPOMHIIETAMH. .

17. B cenaxxe npeo0Oianaror...

18. Mukco0OakTepun B IUKJIE Pa3BUTHS 00Pa3yIoT. ..

19. DKCcTpeManbHbIE TEPMO]UIIBL...

20. [TocnencTBreM HMHTEHCHMBHOTO NEPUOIMYECKOTO DBHIXJICHUS IOYBBI 0€3 BHECEHUS
OpPTraHUYeCKUX CyOCTPATOB SIBISCTCS aKTUBU3AIMS. .. MUKPODIIOPBHL. ..

21. [TouBeHHBIE BOIOPOCITH U IIMAHOOAKTEPUH 110 TUITY ITUTAHUS OTHOCSTCA K...

22. Bcnamka mouBel  000pOTOM IUIACTA AKTHBH3UPYET TPOIECCHI... OMOTEHHBIX
HJIEMEHTOB...

23. CanpotpodHblii TUIT TUTaHUS UMEET rpuo...

24, [Tpu yBna)xHEeHHH CEHA HA HEM IIPEXKIE BCETO HAUMHAIOT PAa3BUBATHCHL. .

25. MuHHMaNbHOE KOJIMYECTBO MHUKPOOPTaHU3MOB, KOTOPOE MOYBA MOXKET MOJJIEPXKATh B
HaubOoJsee HeOIArONPUATHBINA ISl UX Pa3BUTHS IEPUOT —...

26. EcrecTBeHHass cpena oOMTaHUS W Jyylllas cpella COXPAaHEHUS MHUKPOOPIaHHU3MOB,
OCHOBHOM pe3epByap U MOCTABIIMK MUKPOOOB B BOIY M BO3IYX —...

217. K npsiMeIM MeTO1aM onpeieNIeHH s YUCEHHOCTH MUKPOOPTaHU3MOB OTHOCSTCS. ..

28. HazoBure mamoukoBuaHyl0 OakTepuio, JIOMUHHPYIOIIYIO B  IOYBaX  CO
cJ1ab0NPOTEKAIOIMMHE MTPOLIECCAMU MUHEPAIU3allMi OPIraHUYECKUX BEIIECTB...

29. TpeboBaTenbHBl K MPHCYTCTBHIO KHCIOPOAA B TMAaXOTHOM CJIO€ TIOYBBI HapsIy C
MUKPOMHUIIETAMH. ..

30. bakrepuansaoe yaoopennue GochopoOaKTeprH CONCPIKUT KIETKH. ..

31. bakrepuanbHoe y1o0peHne a30To0aKTepuH COJIEPKUT KIETKH. ..

32. bakrepuanbHoe yao6penne HUTparut (pu3oTopdrH) COAEPKUT KIETKH. ..

33. ITpu nocese B vamku [letpu Ha arape Cabypo pa3Benenust Ne2 mouBeHHOH CyCIEH3UU
(10-2) BeIpociio 45 komoHu# TpUOOB, YTO COOTBECTBYET: ...

34. YyacTByrolue B pa3joKEHUU TMOJTMMEPHBIX COSAMHEHUN B IMOYBE THIMA Kpaxmana,
KJICTYATKH, TUTHUHA JI0 PACTBOPUMBIX MOHOMEPOB...

35. OCHOBHBIE  YTWJIM3aTOPbl OPraHMYECKHUX BEIIECTB HAa KOHEUHBIX CTaJHsIX
MIpEBpaIeHNs B YCIOBHUAX UX HU3KOW KOHIIGHTPAIIUH B CPEIE. ..

36. MuxpoopranuzMel ¢ OOJNBIION CKOPOCTBIO MOTPEOIECHUsI PACTBOPUMBIX COETUHEHUN
MPU UX BBICOKOW KOHIIEHTPAILIMU B CPEIE. ..

37. KpymnHast axomormdeckasi Tpymma, y4acTBYIOIIAs B MHUHEpaIH3allMd OPraHHYECKHUX

OCTaTKOB PACTEHHWH W JKUBOTHBIX W B 0Opa30BaHWU ITOYBEHHOTO TyMyca; JyKapHOTHYECKHE
MHUKPOOPIaHU3Mbl TNPOCTOW OpPraHMU3allMd — OT OJHOKJIETOYHBIX O HHUTYATBIX, MHUIEAIBHBIX,
Pa3sMHOXKAIOIIUECS CIIOPAMH —...

38. HanpaBneHHble UW3MEHEHHs B CTPYKType MHKPOOHOTO HAaceleHUs TI0YB,
MOCIIEOBATENbHAs CMEHA OJHOTO KOMIUIEKCA JIPYTHUM, COINPOBOXKAAIOIINECS W3MEHEHHEM



MUKpPOOHOJIOrMYECKUX MPOLIECCOB MPEBpaIlleHUs BEIIECTBA U YHEPTHH, -...

39. K Meromam Habmro1eHUs 32 MUKPOOPTaHU3MaMHU B MIPUPOJIE OTHOCHT: ...

40. BBenenne B CENbCKOXO3SHUCTBEHHOE WCIIOJNIB30BAHUE TIOYBBI IOCIE Pa3pabOTKU
TIOJIC3HBIX UCKOMIAeMbIX Ha3bIBACTCHL. ..

41. [ToyBeHHbIE MHKpPOOPTaHHM3MBI, CIIOCOOHBIC ACCHMHJIMPOBATH OPraHUYECCKHE

COEMHEHHMS U3 PaCTBOPOB C HU3KOM KOHILIEHTpaUUen —...

Kpurtepuu oneHnBanus:
% BBINOJHEHHS 3aJaHUS PesyabTar
50 - 100 3a4TEHO
menee 50 HE 3a4TEHO

3. KoMmnuiekT 3a1anuii 1151 KOHTPOJILHOM padoThI

BapuanT Nel

1. Muxkpobuosiorusi, ee OOBEKTBl, MECTO U pOJIb HAYKH B CHCTEME OHOJOTHYECKHUX,
CeJIbCKOXO035IICTBEHHBIX HayK, IPUPOJIE, IPOU3BOJCTBE, OBITY.

2. CumM0Omo03, KOMMeHCcaTu3M, MeTabno3. OnpenesieHne, CyImHOCTh, KOHKPETHBIC TIPUMEPHI.
[IpuMeHeHMe 3TUX B3aMMOOTHOIIEHUN Ha IPaKTUKE.

3. [TouBennas MukpoOHonorus. 3HaueHue pador B.B.J/lokywaeBa, I1.A.Koctbruesa,

B.".Bepnaackoro, M.beliepunka, C.H.Bunorpaackoro, H.I'.Xonoanoro, C.I1.KocTsiuena,
B.JI.Omensinckoro, H.H.XynsxoBa, H.A.KpacunpHukoBa, E.H.MumyctuHa B CTaHOBJIEHUH H
Pa3BUTUHU TTOYBCHHOW MUKPOOHOJIOTHH M KOJOTHH MHUKPOOPTaHH3MOB.

4. MukpoOHble mpenapaThl AJis 3alUThl U CTUMYJISLIMM POCTa PAacTEHU. AHTUOMOTHKHU
KaK CpeJICTBO OOpBOBI ¢ (PUTONATOIE€HHBIMU MUKPOOPTraHU3MaMH.

5. [IpencraBuTenu mapcTBa rpuOOB KJIACCOB 3UTOMMIIETHI, ACKOMHUIIETHI, 0a3UIMOMHUIICTHI,
JNEUTEPOMHULIETHI.

BapuanTt Ne2

1. OCHOBHBIE TPYIIBI NPOKAPUOT: OAKTEPHH, PUKKETCUHM, MHUKOIJIa3Mbl, aKTHHOMHULIETHI,

CUHe-3eJieHble Bojopochu (mmaHoOaktepuu). Mx Mopdonornueckue 0COOEHHOCTH. MeTobl
UCCIIeTIOBaHUS.

2. AHTaroHusM, TmapasuTH3M, XHIHUYEeCTBO. OmpeselieHne, CYIHOCTh, KOHKPETHBIC
npuMepsl. cronb30Banre 3TUX 3HAHUH B 3aIlIUTE PACTCHUI, MEIUIINHE, BETCPUHAPHH.

3. [TouBeHHBIE MUKPOOPTAHU3MBI, METOJIBI OIIPE/ICIICHHS UX COCTABA.

4, DHTOMOIIaTOTeHHbIE TMpenapathl (MUKPOOHBIE MECTHIMIBI HIW OHOWHCEKTUIIUIBI)
OaKTepHUaIHLHOTO MIPOUCXOXKICHUS MIPOTUB HACEKOMBIX-BPEIUTEIICH JIECOB u
CENIbCKOXO03STUCTBEHHBIX KYIBTYP.

5. [IpencraBpTe pHUCYHOK OakTepuanbHOW KIETKH, O0003HAYbTE IOBEPXHOCTHBHIE

CTPYKTYPBI: KT'YTUKH, BOPCUHKH ((PUMOpPUH, MUIN), KANICYTy ¥ KIETOYHYIO CTEHKY U BHYTpEHHHE:
[IUTOIUIA3MAaTHIECKYI0 MEMOpaHy, HyKJICOH I, BKIFOUCHUS, pHOOCOMBI, TITa3MH/IBL.
Bapuant Ne3

1. I'pubb1  K1accoB 3WUTOMHIIET, acKOMUIeT,0azunuomuiier. Mx wmopdonorudyeckue
0c00EHHOCTH, (PU3NOTOTHUECKUE (PYHKIIUH, 3HAYCHHE B IPUPOJIE, UCIIOIB30BAHNUE.

2. XHWMHMUYECKUN COCTaB KJIETOK MUKPOOPraHM3MOB. ET0 MOCTOSHCTBO M 3aBUCHMOCTB OT
yCIoBUH cpefibl. BHOKOMITIOHEHTHI KIIETOK, U3 (PU3HOIOTHYecKas POJb.

3. MeToapl U3yuyeHUs MUKPOOPTraHU3MOB HEMOCPEACTBEHHO B MOYBE: CTEKIa oOpacTaHus
XononHoro-Poceu, kanusispusliit Meton [lepdunsea-I'ate.

4. DOHTOMOIIaTOT€HHbIE  TpUOHBIE  Tpernaparbl MNPOTHB  HACEKOMBIX-BpEAUTENEH,
HCIIOJIb3YEMBIE IS 3allUThl PACTEHUH, X BO3JICHCTBUE HA HACEKOMBIX.

5. [IpencraBpTe pUCYHOK OakTepuaabHOM KIETKH, OOO03HAYbTE€ IOBEPXHOCTHBIC

CTPYKTYPBI: KT'YTHKH, BOPCUHKH ((PUMOpUH, MUIN), KAIICYTy ¥ KIECTOYHYIO CTEHKY U BHYTPEHHHE:
LUTOIUIa3MaTUYECKYI0 MEMOpaHy, HyKJI€OH 1, BKIIOUEHHs, pUOOCOMBI, IIa3MU/IbI.



Bapuant No4

1. Ponb GepMeHTOB B KU3HEAEATEIILHOCTH MUKPOOPTAaHU3MOB. DK30- B SHAO(DEPMEHTHI B
kierke. KoHCTHTYTHBHBIC, ananTUBHBIC (MHAYHHOEIBHBIE), pemnpeccuOenbHble (EPMEHTHI.
Hcnonp3oBanne MUKPOOHBIX (DEPMEHTOB B HAPOIHOM XO3SHCTBE.

2. Ouznyeckue, XUMHUYECKHE U Ouonormyeckue (HaKTOpbl CpPEIbl, OIpeIestonue
pa3BUTHE MHKPOOHBIX I[EHO30B TIOYBBL. AHTPOIIOTEHHOE BO3ICHCTBHE HA IMOYBCHHBIE
OMOLIE30HO30B.

3. BupycHple OuWonecTHIHIbI HAa OCHOBE OaKyJIOBUPYCOB KaK HEMATOTEHHBIX IS
MMO3BOHOYHBIX M arPeCCUBHBIX B OTHOIICHUH HACEKOMBIX-BpeauTenei Bupun-sui, Bupun-am u ap.
4, [lapcTBo Vira — HeknerouHble cyiiecTBa. OCHOBBI HMX KiIacCHpHKAMA. MeToibl
KyJIbTUBUPOBaHUS, HccienoBaHus. OCHOBATENU BUPYCOJIOTHH.

o. [IpencraBpTe pHCYHOK OakTepuanbHOW KIETKH, O0003HAYBTE IMOBEPXHOCTHHIE
CTPYKTYPBbI: KT'YTUKU, BOPCUHKU (PUMOPHUH, MUIH), KANICYTy U KIETOUYHYIO CTEHKY U BHYTPEHHHE:
LIUATOIUIA3MAaTUYECKYI0 MEMOpaHy, HyKJICOU I, BKIIOUCHUS, puOOCOMBI, TIa3MHUJIBI.

Bapuant No5

1. [lapcTBo Vira — HekieTouHble cymiecTBa. OCHOBBI WX KiacCHpUKaimu. MeTomabl
KyJIbTUBUPOBaHUS, ccaenoBanus. OCHOBATEIH BUPYCOIOTHH.

2. [luTaHre MUKpPOOPraHU3MOB, MEXaHM3Mbl W THUIMBI MUTaHUS. VICXONHBIE U KOHEYHBIC
MPOJYKTHI TP PA3HBIX TUIAX MTUTAHMUSL.

3. Mertoasl  BBIICICHHS, YyueTa U HUACHTU(UKAIMU MHUKPOOPraHU3MOB.MeTobl
oTpeeNieHUus CyMMapHON OWOJIOTMYECKOW aKTUBHOCTH IOYB: METOJ amniuiMKauuid MuiryctuHa-
Boctpogoii-IlerpoBoii, onpeaenenne pepMeHTATUBHON aKTUBHOCTHU MOYB.

4. [IpumeneHue OakTepUaNbHBIX yAOOpEHUN Kak crmoco0 AaKTUBU3ALMUU TOJE3HOM
MMOYBEHHON MHUKPO(MIOPHI U TIOBBIIICHHUS MPOTyKTUBHOCTH PACTCHUH.
5. [IpencraBpTe pHUCYHOK OakTepuandbHOW KIETKH, 0003HAYbTE IMOBEPXHOCTHHIE

CTPYKTYPBI: KT'YTHKH, BOPCHHKH ((PUMOpHH, MUIN), KAIICYTy ¥ KIECTOYHYIO CTEHKY U BHYTPEHHHE:
LUTOIUIa3MaTHYECKYI0 MEMOpaHy, HyKJI€OH 1, BKIIOUEHHs, puOOCOMBI, TIa3MH/IbI.
Bapuant Ne6

1. OTKpBITHE MUKPOOPTaHW3MOB AHTOHM BaH JleBeHrykoMm. «OmnucaTeNnbHbII Tepuom»
pa3Butus yueHus o Mukpobax. Padotsr [[.C.Camoitnouua, M.T.TepexoBckoro.
2. CymHoCcTh aBTOTPOGHOTO H TeTepoTpodHOro mnuTaHus. bHOCHMHTE3 yrieBoJOB,

JIUTIAIOB, HYKJIEMHOBBIX KHUCJIOT, ()EPMEHTOB, aHTUOMOTHKOB, TOKCHHOB, BUTAMHUHOB, POCTOBBIX
BEILIECTB.

3. Ponb moYBEeHHBIX MUKPOOPTAaHU3MOB B 00pa30BaHUM M Pa3PYILICHUU MEPETHOA (TyMyca).
@dakTopel Ccpefbl, CIOCOOCTBYIOIIME TMpOIleccaM HAKOIJIEHUS TyMyca B T1OYBaX pa3HbIX
KJIMMaTHYECKUX 30H.

4. [TpumeHeHne OakTepUaNbHBIX YAOOpeHHH Kak CcHnoco0 aKTHBHU3ALMHU IOJIE3HOU
MMOYBEHHON MUKPO(DIIOPH! U MOBBILIEHUS TPOTyKTUBHOCTH PAaCTEHUH.
S. [IpencraBpTe pUCYHOK OakTepUandbHOM KIETKH, O003HAUbTE€ IOBEPXHOCTHBIE

CTPYKTYPBI: KT'yTHKH, BOPCUHKHU (HUMOpHUY, THIIH), KAIlICyJly U KJICTOYHYIO CTCHKY M BHYTPCHHHE:
LUTOIUIa3MAaTHYECKYI0 MEMOpaHy, HyKJI€OH 1, BKIIOUEHUS, pHOOCOMBI, TIIa3MH/IBL.
Bapuant N7

1. Jlym [Ilactep — OCHOBOMNOJOXHHUK MHKPOOHMOJIOTUHM, OPraHU3aTOp  IIKOJIBI
MHUKpPOOHOJIOTOB; €r0 OTKPBITHSL.
2. VcTouHukM yrieposa, a3ota U Jpyrux 3JE€MEHTOB Ui MUKpoopranu3moB. Karabonusm

(?HEpromaronIre MIPOIIECCHI) u OnocuHTE3 WIn KOHCTPYKTHBHBIN MeTa0oIM3M
(aHepromnoTpedistomnue mporecchl). X 3HaueHUE U B3aUMOCBSI3b.

3. XuMuzanus 3emite/ienus (BHeCEHHE MUHEPATBHBIX YI0OPEHUH, IIECTUITNIOB) — IPHYNHA
CIABUTOB JUHAMHKH MUKPOOHOJIOTHYECKUX MPOIECCOB B MOUBE. BinsiHUEe MUHEpabHBIX Y 100peHHIA
¥ TEeCTUIUIOB Ha IMOYBCHHOE MHKPOHACEICHHE, IUIOJOPOANE TOYBBI M CKOPOCTH PA3JIOKCHHS
MECTULMIOB B HEM.

4, KopueBrpie (pu3oruiana), mpukopHeBble (pu3ochepa) MUKPOOPTaHW3MBI PACTCHUM.



CreunuyHOCTh PU30IEHO30B Pa3IMYHbIX BUIOB pacTeHuid. CUMOMOTHYECKHE, aCCOLMAaTUBHUE U
napasuTuieckue (maparpopHbie) MUKPOOPTaHU3MbI B PH30LIEHO3aX.

5. [IpencraBpTe pHUCYHOK OakTepuanbHOW KIETKH, 0003HAYbTE IOBEPXHOCTHHIE
CTPYKTYPBI: KT'YTHKH, BOPCUHKH ((PUMOpUH, MUIN), KAIICYTy ¥ KIECTOYHYIO CTEHKY U BHYTPEHHHE:
LUTOIIA3MAaTUYECKYI0 MEMOpaHy, HyKJICOU/ I, BKIIOUEHUS, PUOOCOMBI, TUTa3MU/IbI.

Bapuant Ne9

1. IIpocreiiue, crpoeHe KIETKH, OCOOEHHOCTH.

2. ®otoaBToTpodBI, XeM0aBTOTpOodbl. JluToTpodsr u opranorpodsl. OTKpbITHE
xeMocuHTte3a C.H.Bunorpajackum. OCHOBHBIE ITPEICTABUTEIN KaXKA0W IPYyIIbI.

3. BrnusHue pasHbix crnocoOoB 00paOOTKH MOYBBI Ha MHUKPOOMOJIOTHYECKHE MPOIECCHI,
IIPOUCXOJIAIINE B HEH, CTENIEHb MUHEPAIU3aLUU OPraHUYECKUX BEILECTB.

4. MuxkpoOHble npenapaTsl UIS 3alIUThl U CTHUMYJISILUU POCTa pacTeHUi. MUKpOOHBIHA

AQHTaroHU3M M CaMOOYUIIIEHHE MOYBbl. AHTUOMOTUKU KaK CPeACTBO OOPHObI € (PUTOMATOT€HHBIMU
MHUKPOOaMH.

5. [IpencraBpTe pHUCYHOK OakTepuanbHOW KIETKH, 0003HAYbTE MMOBEPXHOCTHHIE
CTPYKTYPBI: KT'YTHKH, BOPCHHKH ((PUMOpHH, MUIN), KAIICYTy ¥ KIECTOYHYIO CTEHKY U BHYTPEHHHE:
[UTOIJIA3MAaTUYECKYI0 MEMOpPaHy, HYKJICOU/, BKIIOUEHUS, PUOOCOMBI, TIa3MH/IbI.

Bapuant Ne§

1. Kopuden mukpoduonoruun M.M.Meunukos, P.Kox, 3.Bakcman, B.H.IllanomHukoB u
Ipyrue uccienonarenu. X poib B CTaHOBIEHNUN U pa3BUTUU HAYKH.

2. CriocoObl MONTy4eHUsl YJHEPTUH IS KU3HEACITEIbHOCTH MUKPOOPTraHU3MOB. A3poOHOE,
aHa’poOHOE JpIXaHHUE, HETIOJIHOE OKUCIIEHUE OPIaHUYECKUX BEILECTB.

3. Yyactue MHKPOOPraHM3MOB B 00pa3oBaHUM U JOOBIUE TMOJIE3HBIX HMCKOMAEMBIX,
o0pa3oBaHNe MECTOPOXKICHUH Cepbl, KAMEHHOTO YTJIsA, AECTPYKIUS MHHEPAIOB TTOYBOOOPA3YIOLIIX
MOPOJI.

4. PusocdepHpie W TOYBEHHbIE MUKPOOPTAaHM3MBI KaK CTHMYJATOPHI POCTa PACTEHUH,
IPOAYLHMPYIOIIME PA3IUYHbIE BUTAMUHBI, POCTOBBIE BEIIECTBA: THOOEPETUINHBI, ayKCUHbI, KWHUHBI.
PusocepHpile ¥  MOYBEHHBIE  MHKPOOPraHMU3Mbl KaK HMHTMOUTOpPBI  poCTa  pacTEeHUH,
IpOAYLHpPYONUE PUTOTOKCHHBI.

5. [IpencraBpTe pUCYHOK OakTepuaabHOM KIETKH, OOO03HAYbTe€ IMOBEPXHOCTHBIC
CTPYKTYpBI: KI'YTHKH, BOPCUHKH ((PUMOpPUH, MUIIN), KANICYTy U KIETOYHYIO CTEHKY U BHYTpEHHHE:
LUTOIJIA3MaTUYECKYI0 MEMOPaHy, HYKJICOU/ I, BKIFOUEHHUSI, pUOOCOMBI, TTa3MUbI.

Bapuant NelO.

1. OcHOBHBIE HamNpaBlieHUs pPa3BUTUS MHUKpPOOMOJIOTMM Ha COBPEMEHHOM JTale
CeNIbCKOXO035IiCTBeHHOr0 mpou3BoacTBa.Mopdonorust Oakrepuil. IIOBEpXHOCTHBIE CTPYKTYpBHI:
Karcyna, BOPCUHKM (IIWJIM), SKTYTHKH, KIJIETOYHAs CTEHKa, OCOOEHHOCTU €€ CTPYKTYphl Yy
IpaMIIOJIOKUTENbHBIX, TPAMOTPHUIIATENbHBIX OaKkTepHii, apxebakrepuid. X coctas, opranusanus u
GbyHKIUH.

2. CxoncTBo M paznuyue OpokeHHs, a’poOHOro JbIXaHUS, AHA’IPOOHOTO JBIXAHUS.
AHa3poOHOE JIbIXaHHUE C UCIOJIB30BAaHUEM KUCIIOPOJIa HUTPATOB U CYJIb(HaTOB.

3. OKkonoruyeckue npo01eMbl HOYBEHHON MUKPOOHOJIOTHH.

4. [IpencraBpTe pHUCYHOK OakTepuanbHOW KIETKH, O0003HAYbTE IOBEPXHOCTHBHIE

CTPYKTYDBI: KT'YTHKH, BOPCUHKH ((PUMOpPUH, MUIN), KANICYTy ¥ KIETOYHYIO CTEHKY U BHYTpEHHHE:
LUTOIJIA3MAaTHYECKYI0 MEMOpPaHy, HYKJICOU/I, BKIIFOUEHHSI, pUOOCOMBI, IITa3MUIbI.

BapuanTt Nell

1. Pa3BuTre Ha pacTeHHsX (BEreTUPYIOLIUMX WM CKOIIEHHBIX 3JIaKax, 3€pHE, KOJOCKAaX)
TOKCUYHBIX TPUOOB, BBI3BIBAIONINX 3a00JeBaHUA (MHUKO3bI) WJIM OTpaBJIeHUS (MHUKOTOKCHUKO3bI)
KUBOTHBIX U TTHII.

2. VY4acTe MUKpOOPraHW3MOB B KPYroBOpOTE yriepojaa. buocuHTes MuKpoopraHuzMaMu
YIIIEpOACOAepKAIINX OPraHUUECKUX BEIIECTB U Pa3NIo’KEHUE UX B IpOLEccax JAbIXaHUsl, OpOKEHUS.
OO0pa3oBaHue SHEPTUH B ITUX MPOLECCAX.

3. Bnusinue ceBooGOPOTOB Ha MOYBEHHOE MUKPOHACEIEHUE U TUIOI0POINE TTOUBBI.



4. Hapymienne nouBeHHBIX OMOIIEHO30B KaK Pe3yJIbTaT aHTPOIIOT€HHOTO BIUSHUA.

5. Hapucyiite ocHoBHbIE (hOpMBI MUKPOOOB MLApCcTBa MPOKAPHOT, Pa3HbIC BapUAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepuid, CTpOCHHE BUPYCOB (OakTeprodaros).

Bapuant Nel2

1. BHyTpeHHUE CTPYKTYpbl MPOKApUOT: IUTOIIa3MaTHYecKas MeMOpaHa, IUTOILIa3Ma,
HYKJICOU]I, IIIa3MHUIbI, pUOOCOMBI, YHIOCTIOPHI U Jp. MIX cocTaB, opraHu3aius U QyHKIIHH.

2. CnuproBoe Opoxenue. BoszOyautenmn mpomecca. Mx  mopdonornueckue wu

(bu3HoNIorNYecKre 0COOEHHOCTH, XUMHU3M H TMHAMHKA, TIPOIECCHI, YCIOBHSI, OIaronpusTCTBYIOIIHE
€ro TEYCHUIO, 3HAYCHHUE.

3. dusnueckue, XUMUYecKre, Onoornueckue (pakTopsl Cpesl, ONpEAESIONINe pa3BUTHE
MHUKPOOHBIX [IEHO30B I1OYB.

4. ['uO0eperniiH, Kakue MHUKPOOPTAaHM3MBI €r0  NPOAYUHUPYIOT, Ha3HAYCHHE,
UCIOJIb30BaHUE.

5. Hapucyiite ocHOBHBIE (HhOpMBI MUKPOOOB MapcTBa MPOKAPHOT, Pa3HBIC BapUAHTHI
pacmosoKeHus crop y 0akTepuii, crpoeHue BupycoB (6akTeprodaron).

Bapuant Nel3

1. Poct u pa3smHOXeHHE MPOKapUOT U JyKapuoT. HasHaueHue cmop MNPOKApUOT HU

syKapuoT. PerpoayktuBHOE (TIOJIOBBIMU U OECMIIOJIOBBIMU CIIOPAMH ), BET€TATUBHOE Pa3MHOXKEHUE
MHKPOOOB.

2. Moounokucioe Opoxenue. Bo3Oymurenu mporecca. Mx wmopdomorndeckue u
¢busnonoruyeckue 0coOEHHOCTH. XUMH3M, JUHAMHKA, YCIOBHS, OJaronpusTCTBYIOLIUE TEUCHUIO
rporecca. 3HaueHue.

3. BnusiHue aHTpoOmoreHHOro BO3AEWCTBUA HA MOYBEHHBbIE OuolneHo3bl. [lacTOumiHas
Jerpeccusi, BBIpyOKa Jieca, MoKapbl — (aKTOPBl MEPECTPOWKH COOOIIECTB MHUKPOOPTaHH3MOB
MIOYBBI.

4, MukpoOunosioruyeckue Mpouecchl NpU CYHIKE U CHJIOCOBAHMU KOPMOB. CrocoOsl
pEryJIupoBaHusl  KU3HENEATEIIbHOCTH MHKPOOPraHW3MOB Ha OCHOBE 3HAHUH  OCHOBHBIX
AKOJIOTUYECKHUX YCJIOBUM:: BIAXXHOCTH, pH cpenpl, KOHIIEHTpaluu COJIeH, HaTMYMUEe UIN OTCYTCTBHE
KHCIIOpO/Ia U IPYTUX (DaKTOPOB Cpeibl.

o. Hapucyiite ocHoBHble (opMbl MUKpPOOOB LApCTBa MNPOKAPHOT, pa3Hble BapUaHTHI
pacroyioskeHus crop y 0akrepuil, cTpoeHre BUpycoB (6akTeprogaros).

Bapuant Nel4

1. Penponykius BupycoB. Cranuu ajncopOuuu, NPOHUKHOBEHMS, AETPOTEMHM3AIINY,
peIuIMKaly BUPUOHOB U OMOCHHTE3 Oenka, cOOpKa U BBIXOJ.

2. MacnsHokucinoe u  aneToHoOyTuiaoBoe  OpokeHus.  Mopdonoruueckue u
¢bu3nonoruueckue 0COOEHHOCTH BO30yIUTENEH. XuMH3M nporecca, YCIIOBUS,
OJ1aronpuATCTBYIOIINE TEYEHUIO ITpoliecca. 3HauUeHHe.

3. Pouib MOYBEHHBIX MUKPOOPTAaHU3MOB B 00pa30BaHUU M pa3pyIICHUH TEpeTHOs (TyMyca).

@dakTopel Cpefbl, CIOCOOCTBYIOIIME TMpOIEcCaM HAKOIJIEHUS TyMyca B T10OYBaX pa3HbIX
KJIMMaTH4ecKuX 30H. [IpobieMbl coxpaHeHus TyMmyca.

4. MukpoOHOIOTUYECKHE TMPOIIECCHI, TPOUCXOISIINE MPU CYIIKE CeHa OOBIKHOBEHHOTO
Oyporo ® TIPOJYKTOB CEJIBCKOTO XO3siicTBa.MeTonbl peryJupoBaHUs KU3HEIEATEIbHOCTH
MUKpOOprann3MoB. [lokazaTenu BIaXHOCTH, HHTUOUPYIOIINE pa3HbIe TPYIITbl MUKPOOPTaHU3MOB.

5. Hapucyiite ocHoBHblE (OpMbI MHUKPOOOB IapcTBa MNPOKAPHOT, pa3Hble BapUaHTHI
pacrioyiokeHus crop y 0akTepuil, cTpoeHre BUpycoB (6akTeprogaros).

Bapuant Nel5

1. ['eneTnka Mukpoopranu3mMoB. HacieacTBeHHOCTh U (DeHOTUIIMYECKAs , TeHOTUITNYeCKast
M3MEHYHMBOCTh. [lonmydeHwe m[EeHHBIX (GOPM MHKPOOPTaHW3MOB JUIS CEIBCKOTO XO3SHCTBA U
MIPOMBIIIJICHHOCTH.

2. MacnsHokucimoe W aleToHOOyTW/IoBoe  OpokeHus.  Mopdorornyeckue u
¢buznonornueckue 0COOEHHOCTH BO30yAHUTENCH. XuMu3Mm npoiecca, yCIIOBUS,

OJ1aronpuATCTBYIONINE TEUEHUIO MTpoliecca. 3HaUeHHUE.



3. Mukpoopranu3mMbel B TO4YBe Kak cpeae oOurtanms. I[louBeHHBIE OakTepuw,
aKTHHOMHUIIETHI, TPUOBI, CHHE-3eJIEHbIE BOJOPOCIH (IPOTOKOKKOBBIE). [lomysiiuu, neno3sl. Cocta
MUKpPOOHOTO HaceJleHUs! TOPU30HTATBHON M BEPTUKAIBLHOM MOSCHOCTH.

4, CenaxupoBanue KopMoB.CeHaX M  3€pHOCEHaX —  MPOAYKTBI, OCHOBOM
KOHCEPBHPOBAHUS KOTOPBIX SBISETCS (DU3MOJIOTHYECKAsi CYXOCThb JIJIl MUKPOOPTaHU3MOB. Y CIIOBUSA
COXPAaHHOCTH 3THX KOPMOB.

5. Hapucyiite ocHoBHble (GOpMBI MHUKPOOOB L@pPCTBA IPOKAPHUOT, pa3Hble BapHUaHThI
pacroyiokeHus crop y 0akrepuid, CTpoeHre BUPYycoB (0akTeproaros).

Bapuant Nel6

1. 'eneTnueckue peKOMOMHAIMK y TPOKApUOT: TpaHchopMamus, TpPaHCITyKIIHS,
KOHBIOTAIHSL.

2. MUKpOOpranu3Mel, pa3pylaroIye KIeT4aTKy B a’3poOHBIX U aHA3POOHBIX YCIOBHSX.

XapakTepucTuka BO30yauTeNeH,, YCIOBMs IPOLECCOB M 3HAUYEHHE HX B IMPHUPOJE, CEIbCKOM
XO35IHCTBE.

3. Brusiare 00paboTKH MOYBBI (OTBAJILHOM, O€30TBAIBHOM, MOBEPXHOCTHOTO PBHIXJICHUS U
JPYTUX CIIOCOOOB) HA XapaKTep MUKPOOMOIOTHYECKHIX MPOIeccOB. MUHEpanu3anus pacTUTEIbHBIX
OCTaTKOB Ha pa3HOU IIyOMHE aXOTHOTO CJIOS.

4, CuiiocoBanue kopMoB. Cuiiocyemblie pacTeHHUs. JHAYCHHE CaXxapHOTO MHUHHMyMa st
3G(GEeKTUBHOIO  CHUJIOCOBAaHMA.  TepMOoreHe3 M  €ro  3HAYeHHE INpPU  CHUIOCOBAHUHU.
MuKpoOHoIornYecKre IPOoIecChl IPU XOJIOIHOM CIIOCO0e CHIIOCOBAHHS U METO/IbI PETYTUPOBAHHSL.
S. Hapucyiite ocHoBHble (GOpMBI MHUKPOOOB L@pCTBAa HPOKAPUOT, pa3Hble BapHUaHThI
pacroiokeHus crop y 0akrepuid, CTpoeHue BUPYCoB (0akTeproaros).

Bapuant Nel7

1. ['eneTnueckuii anmapar y mpokapuoT, BHEXpPOMOCOMHBIE (PAKTOPBI HACTIEICTBEHHOCTH —
IUTa3MU/[Ibl, TPAHCIIO30HBI, SIHCOMBI OakTepHii.l 'eHHast HHKEeHepHsl B MUKPOOHOJIOTHH.

2. [lexTHOBOE OpO’KeHHE, BO30YIUTENH, XHUMH3M, YCIOBHUS Ipolecca. 3HAUYCHUE B
NepBUYHOM 00paboTKe TyOOBOJIOKHUCTBIX PACTEHUH.

3. BnusHe  ceBOOOOPOTOB ¥ MOHOKYJIBTYp HAa  MHKPOOPTaHM3MBI  TIOYBBI.
[TouBoyTOMIIEHUE — CIEICTBUE HAPYIIEHUS (PYHKIIMOHUPOBAHUS MUKPOOHBIX [IEHO30B MOYBBI.

4. MuxkpoOuosiornyeckue mnporecchl Npu ropsiueM crnocode cuinocoBaHus. [IpuunHbl U
3Ha4YeHHE TepMOreHe3a, IPUMEHEHUE 3aKBAaCOK IPU Ha3BaHHOM CII0COOe KOHCEPBUPOBAHUSI.

o. Hapucyiite ocHoBHble (opMbl MUKpPOOOB LApCTBa MHPOKAPHOT, pa3Hble BapUaHTHI
pacroyio’keHus crop y 0akrepuil, CTpoeHue BUpYycoB (6akTeprogaros).

Bapuant Nel8

1. Mertonbl cenekuun MHKpoopranu3moB. IloigydeHne meHHBIX GOpM MHUKPOOPTaHU3MOB
JUISL CEJIBCKOTO XO35IMCTBA.

2. [IpeBpaiieHre  MUKpOOpraHM3MaMH  COEAMHEHUH  a3oTra.  AMMOHHUKALUA
a30TCOJEepXkKAIIUX OpPraHMYECKUX coequHeHui. Bo3Oyaurenu mnporecca, MCXOJHbIE, KOHEUHBIE
NPOAYKTBHI,  yCIOBHSA,  ONAronmpusATCTBYIOUIME  WIM  HMHTHOMpPYIOIIME  aMMOHHU(UKAIUIO.
XapakTepucTHKa aMMOHH(DHKATOPOB.

3. Posiib  MMKpOOpPraHMU3MOB TpU TOJYYEHUH W MCIIOJIB30BAaHMM HaBO3a, KOMIIOCTOB,
CH/IEPaTOB, COJIOMBI B CEJIbCKOM XO3SHCTBE. MHKPOOHOJIOrUS M OUOTEXHOJOTHS METaHOBOIO
cOpa’kuBaHMs KHUJIKOTO OECIIOJICTUIIOYHOTO HaB0O3a, OBITOBBIX OTXO/IOB.

4. Muxkpoduiopa miogoB u opomiel. [Iporeccl XpaHeHHsI 3TUX MPOAYKTOB Ha OCHOBE
6uo3a. Ilporeccol mepepabOTKU IIOI0B U OBOIIEH HAa OCHOBE aHaOHMO3a, IleHOoaHaOHo3a, abuo3a.
MuxkpoObuosnornaeckasi, XMHIECKast Ipupojia «6omoaka» KOHCEPBOB.

S. Hapucyiite ocHoBHBIE ()OpMBI MHUKPOOOB ILIapCTBAa IMPOKAPHOT, pPa3Hble BAPHAHTHI
pacrosoXeHus cnop y 0akrepuii, crpoeHue Bupycos (6akTteprodaros).

Bapuant Nel9

1. OTHoLIIEHNE MUKPOOPTraHU3MOB Pa3HbIX CUCTEMAaTHYECKHUX TPYII K (akTopaM BHEIIHEH

CpCAbL: (bmnqecxnx, XHUMHUYCCKUX, 6I/IOJIOFI/I‘-IGCKI/IX.HPI/IMGPLI WCIIOIB30BAHMUSA JTHUX 3HAHUU B
CEITbCKOXO03AMCTBCHHOM IMPONU3BOJCTBC.



2. [IpeBpamienre MUKpoopraHu3MamMu coeanHeHui azora. Hurpuduxamus, 1 u 2 daszsr
mpolecca, yCJIOBHS, OJIarONPUsATCTBYIOIINE TeUeHUIO. [10I0KUTENbHBIC U OTPULIATEIBHBIE CTOPOHBI
HUTpUUKaIU. 3HaYeHUE HUTPU(UKAIIUU B TTIOYBE U MTPU XPaHEHUH HABO3A.

3. CHUHTETHYECKUE XHMHUYCCKHE COCIMHCHHUS (KCCHOOMOTHUKHM) M HX JETOKCHKAIUS HX
MUKpoopranu3dMaMu. COXpaHHOCTh M pa3pylIeHHEe KCEHOOHWOHTOB: TECTHIIMAOB, T'epOWIINIIOB,
MPOTpPaBUTENICH CEMSH, CHHTETUYECKUX CMOJI, IUIACTMAcC M JPYTUX MNPOAYKTOB OPraHHUYECKOTO
CHHTE3a B TMPUPOJIHBIX HSKOCHUCTEMaX MHUKpPOOpraHU3MaMmH. I[lepCcreKTUBBI HMCMOIB30BAHUS
OuWompemapaToB B 3alUTe pPACTEHWH B CpPaBHEHWH C XUMHYECCKHUMH BEIICCTBAMH -
9KOTOKCHUKOJIOTHYECKH OIACHBIMHU.

4, Cunte3 KOpMOBOro Oe€jika M aMHHOKHCIOT MHKpoopranuzMamu. lIpenmyiiecto
TEXHOJIOTUU MUKPOOHOTO Oelka repesi )KUBOTHBIM, PACTUTEIbHBIM.

5. Hapucyiite ocHoBHbIE (hOpMBI MUKPOOOB MLApCcTBa MPOKAPHOT, Pa3HBIC BapUAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepHid, CTpOCHUE BUPYCOB (OakTepruodaros).

Bapuant Ne20

1. Brnusnue  TemmepaTypel  Ha  KH3HEACATENBHOCT U KU3HECMOCOOHOCTh

MHUKpPOOPTaHU3MOB. MUHUMAaIbHBIE, ONTUMAaJIbHbIC, MAaKCHUMAaJIbHBIC TOYKH TEMIIEPATYpHI;
MHUKPOOOIIMIHOE U MUKPOOOCTATUYECKOE BO3/ICHCTBUE.

2. [IpeBpameHre MHKpOOpPraHH3MaMH COEIWHEHHH a30Ta. BoccTaHOBIEHHME HUTPATOB,
HUTPUTOB ¢ oOpa3oBaHUEM  MOJEKYJIsIpHOro a3otra (neHuTpudukanus). Bos3Oyaurenu
IeHUTpU(UKALNY, YCIOBHS MpoIecca, 3HAYCHHE, METO/IbI €r0 PeryJIMpPOBaHUs arpOTeXHUYECKUMH
MIpUEMaMH.

3. CunTte3 (hepMEHTOB, LEIUTIONIO30JIUTHYECKUE MYJIbTUIH3UMHBIE KoMIo3uimn («MDOK»)
Ha OCHOBE HECKOJBKHUX (DEPMEHTHBIX MpenaparoB IJid CHIOCOBaHUs COJIOMBL. Mcmonb3oBaHue
MPOAYKTOB (PEepMEHTAINH ISl TOBBIIIEHUS OCIIKOBOCTH MacCHI.

4, [Tpo6uotuku (IPOAYLEHThl MOJIOYHOKUCIBIX OakTepwii), HCHOIb3yeMble MpHU
MIPUTOTOBIICHIH KHCIOMOJIOYHBIX MPOIYKTOB. [I[pMeHeHne MOTOYHOKHCIIBIX MPOJIYKTOB — OCHOBA
npoUIakTUKKU TucOAKTepro3a y JoIeH 1 )KUBOTHBIX.

o. Hapucyiite ocHoBHble (opMbl MUKpPOOOB LApCTBa MNPOKAPHOT, pa3Hble BapUaHTHI
pacroyio’keHus crop y Oakrepuii, CTpoeHue BUpycoB (6akTeprogaros).

Bapuant Ne21

1. OTHomeHne MHUKpPOOOB K (U3MYECKUM (aKTOpaM Cpelbl: BIAXKHOCTH, TEMIIEpaType,
JaBJICHUIO, KUCIIOPOAY, CBETY, paauanuu, kasutauuu, CBU-snepruu.

2. [TpeBpaiieHre  MUKpPOOpraHM3MaMHU  CO€AMHEHMHM  a3ota. buonormueckas wu

abuonoruueckas gukcanus atMmochepHoro azora. [IpumeHeHre OMOIOrHYECKOro a30Ta B CEIbCKOM
XO35UCTBE.

3. [Tpsimoe 1 KOCBEHHOE y4yacTHe MOYBEHHBIX MUKPOOPTaHU3MOB B IIPEBPALLICHUSX Kelle3a.
Mopdonoruueckue, Gpu3noI0ruyeckue 0COOEHHOCTH BO30yauTeNnel. 3HaueHue.
4. [TonoxxurenbHble W OTPULIATENbHBIE CTOPOHBI HCIOJB30BaHUS AHTUOMOTUKOB B

’KMUBOTHOBOJICTBE, MNTHUIEBOJCTBE. baruTpai, Ipu3uH, KOPMOTPU3UH U Jpyrue aHTUOMOTHKH,
MPOAYIHPYEMbIe aKTHHOMUIIETAMH, TpUOaMu, OAKTEPUsSIMH, UTPAIOIINE POJIb CTUMYJIITOPOB POCTA
BBIPAIMBAEMbBIX KHUBOTHBIX.

5. Hapucyiite ocHoBHblE (GOpMbI MHUKPOOOB IapcTBa MPOKAPHOT, pa3HbIe BapUaHTHI
pacrioyiokeHus crop y 0akTepuif, CTpoeHre BUpycoB (6akTeprogaros).

Bapuant Ne22

1. BnusHue xuMudyeckux GpakTopoB Cpebl Ha MUKPOOpraHu3Mbl. 3HaueHue pH cpenst B ux
KHU3HEEATSIFHOCTH, KPUTHYECKHE TIOKa3aTeld KOHIICHTPAIMKd BOJOPOIHBIX HOHOB. BiusHue
XMMHUYECKHX BELIECTB HA MUKPOOPTaHU3MBI.

2. B3aumooTHOLIEHHST MHUKPOOPTraHM3MOB MEXAy CO00M M JpYrUMH CYILIECTBaMH,
OCHOBaHHBIE Ha cUMON03€e, MeTabno3e, aHTaronusMe. [IpakTuueckoe UCTIONIb30BaHUE.
3. KnyOeHnbkoBble OakTepuH, X CBOMCTBA: CEMU(UIHOCTh, BUPYJIEHTHOCTh, AKTUBHOCTb,

KOHKYpPEHTHOCIIOCOOHOCTh.  [loydueHHe TEeHHO-MH)KEHEPHBIMH METOJaMH  HOBBIX  CyIep-
3¢ pexTUBHBIX a30ThUKCHpYIOMUX OakTepuii. Bimsaue BHEMHUX (HaKTOPOB Cpellbl HA pa3BUTHE U



KHU3HEIEATEIbHOCTh PU300UH.

4. Pusocdepubie M NMOYBEHHbIE MUKPOOPTaHM3MBI KaK CTHMYJATOPHI POCTa PACcTEHUH,
npoayuupyoomue (GpUToTokCcHHbl. Pa3BuTHE Ha pPAacCTEHUSAX TOKCUIE€HHBIX I'PHOOB, BBI3BIBAIOLIMX
3a00JIeBaHUs CETTbCKOXO03SMCTBEHHBIX KUBOTHBIX.

5. Hapucyiite ocHoBHble (GOpMBI MHUKPOOOB L@pPCTBA IPOKAPHUOT, pa3Hble BapHUaHThI
pacroyioskeHus crop y 6akrepuid, CTpoeHue BUpycoB (6akTepuodaros).

Bapuant No23

1. Xummnueckue (HakTophl, BIUSIONIME HA JKU3HEAEATEIbHOCTh MUKpPOOOB. [IpakThueckoe
UX UCIIOJIb30BaHUE.

2. Pa3BuTne MHKpPOOPTaHU3MOB B 3aBUCHMOCTH OT KHCIOTHOCTH cpeabl. IIpakThueckoe
UCIOJIb30BAHUE ITUX 3HAHUM.

3. VYyacTtie MHKPOOPTaHU3MOB B KPYroBOpPOTE Cepbl B THpupoae. MuHepanuzanus
CepoCOZIepKAIlUX ~ OpPraHUYeCKUX  COeAMHEeHMH,  cyiabdoduxanusa,  aecynbdodukanus,

XapaKTepUCTHKA BO30YUTENCH, YCIOBUS X Pa3BUTHUs, 3HAUCHHUE MPEBpAIEHUI Cephl B MPHUPO/IE,
JUISL CeJILCKOTO XO3SIHCTRA.

4. OnuuTHBIE MHKPOOPTAHU3MBI IMOBEPXHOCTH JIMCThEeB (puiutocdepsl), CceMsH
(ructocdepsl), 30HbI KOpHS (pu3ocdepbl, pU30IUIaHbI) PACTCHUM; UX POJIb B KH3HEIACATEILHOCTH
pacTeHuii Kak carpo(UTOB U AHTarOHUCTOB.

5. MukpoOHble  3emiiey00pUTeNIbHBIE — Tpermaparbl  (HUTparuH,  pU30TOPQUH,
azoTobakTepuH, ¢docdopodakrepun, npernapar AMB). [lonydenune, npuMeHeHUe, IEHCTBUE Ha
pacTeHue, BIUSHUE Ha ypOKau.

Bapuant Ne24

1. Bnusinue kucnopojga Ha KH3HEAESITETBHOCTb MHUKpPOOpPTaHuW3MoB. Krnaccudukanus
MHUKPOOPIaHNW3MOB I10 OTHOIIECHUIO K KHCIopoay. [IpakTuieckoe nCroab30BaHNE 3TUX 3HAHUM.

2. AspobHBIe W aHa’poOHbIe a30TPuKcHpyomue MUKpoObl. Mx Mopdonorudeckue,
OuoJIOTHYEeCKHe OCOOCHHOCTH, (PM3NOJIOTHIECKUE CBOWCTBA. BiusHrEe MOUYBEHHBIX (PaKTOPOB HA MX
KHU3HEJIEATEITbHOCTD.

3. AHTUOMOTUKM MHUKpPOOHOTO, pPACTUTENBHOIO M JKMBOTHOTO MpOUCXOXAeHus, Mx
BO3JCWCTBUE Ha MHKpoopraHusmbl. IlyTu ompeneneHus aHTHOMOTHYECKOW aKTUBHOCTH,
YCTOMYHBOCTH.

4. OnudutHas MHKpodIiopa, €e CocTaB, 3aBUCUMOCTh OT BHIA, COPTa, CTaJUU Pa3BUTHS
pacTeHMil,HaCeKOMBIX, KIIMMaTa, TEXHOJIOTUH MTPOU3BO/ICTBA. 3HAYCHHE B )KU3HU PACTCHUH.

S. Posb MUKpPOOPraHu3MOB IpHU MOJYYEHUH U UCTIOJIB30BAHUU HABO3a, «OKUJKOTO HaBO3a»,
KOMITOCTOB, CHJIEPAaTOB, COJIOMBI B CEITLCKOM XO3SIHCTBE.

Bapuant Ne25

1. [IpeBpamieHre  MUKpOOpPraHM3MaMu  COEAMHEHMH  ¢docdopa: MUHEpalIu3alus

dochopconepxkaux OpraHMYeCKUX COEIUHEHUH, nepeBoa GpochaToB B paCTBOPUMOE COCTOSTHHE.
Ponb Mukpoopranusmos B (pochopHOM MUTAHUU PACTEHUI.

2. [TpoaykThl OHMOTEXHOJOTMHM MMKpPOOHBIX IpPENnaparoB — HApOJAHOMY XO3SHCTBY
(anTHOMOTHKH, OaKTepUaIbHbIe YIOOPEHHS, aMUHOKHUCIIOTHI, BATAMHHBI, THOOEPEIIHHBI, 3aKBACKH
ISl CUIIOCA, MUKPOOHOJIOTHYECKHE CPEICTBA 3AIUTHI PACTCHUH, CTUMYJISITOPBI POCTa, (PepMEHTHI ).

3. Mukopusanus pacTeHHUH, 11e1eco000pa3HOCTb €€ MCII0JIb30BaHUs MIPH JIECOHACAKICHUAX
OMOJIOTNYECKOI peKyIbTHBALIMN HAPYIICHHBIX 3€MEJb).
4. MukpoOHble  3emiley100puUTelIbHBIE  Ipenaparbl  (HUTparuH,  pU30TOPQUH,

azorobakrepuH, (ocdopodakrepun, npenapar AMB). Ilomydenue, npumeHeHue, IeWcTBUE Ha
pacTeHue, BIUSHUAE HA ypoXKail.
S. Hapucyiite ocHoBHBIE ()OpMBI MHUKPOOOB ILIapCTBAa IMPOKAPHOT, pPa3Hble BAPHAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepuid, CTpOeHHE BUPYCOB (0akTeprnodaron).
Bomnpocs! k 3amure KOHTPOIBbHOM padoThI:
1.Yto Takoe npokapnoTsl? Kakre MUKpOOPraHU3MbI OTHOCST K MpoKapuTam?
2.HazoBuTE OCHOBHBIE IPYIIIBI MUKPOOPTaHU3MOB, OTHOCSIIMXCS K SMU(PHUTAM.
3.Kakue MUKpOOPTaHU3MbI Ha3bIBAIOT MUKPOOAMU TUCTOC(EphI?



4.HazoBuTe ri1aBHOE yCIOBHE )KU3HU MUKPOOPTraHU3MOB.

5.Kakne MEUKpOOpraHu3Mbl OTHOCAT K ICUXpohunam?

6.Kakoii Buj 6po>keHuUs UCIOIb3YETCs IPH CUIIOCOBAaHUHM KOPMOB?

7.Y9t10 Takoe «caxapHbIii MUHUMYM»?

8.Kakue MUKpoOpraHu3mMbl OTHOCAT K rojgoduram?

9.Ha3zoBwurte 3Tamnsl KpyroBopoTa COeIMHEHHI a30Ta B IPUPO/IE.

10.Yto Takoe «auazoTpoduin?

Kpurtepuu ouenku:

«3auTeHO» BBICTABISAETCS B Cllydyae, €CIM KOHTPOJIbHAs pa0doTa BBIIOJHEHA [0 CBOEMY BAapHAHTY,
JOMYIIEHO MO KaXJOMYy BOIIPOCY IO OJHOM HECYIIECTBEHHOH oOmHMOKE M Ha OJMH BOIPOC
JONYyILIEHa OJHA CYLIECTBEHHAas OLIMOKa, INPHUBEIEHBbl PHUCYHKH, TaOJMLbBl U WIUIIOCTPALIUH,
TpeOYIOLIHe ITH MOSICHEHUS 110 padoTe.

«He3aureHo» BbICTaBIsETCA B Cllydae, €CIM KOHTpOJbHas paboTa BBINOJIHEHA HE IO CBOEMY
BapHaHTY, JOMYLIEHO MO MATUAECITH MPOLEHTaM BOIIPOCOB 10 OJHOW CYLIECTBEHHOW OIIMOKE, HE
IPUBEJCHBl PUCYHKM W WUIIOCTpallMd U T.aI. 1O paboTe, TpeOyromue 53TU TMOSACHEHHS K
[IOCTaBJIEHHOMY BOIIPOCY.

4. Tembl pedpepatoB:
. OcHOBBI yueHust 06 uMmMyHuTeTe. IMMyHHTET.
. IlnmmeBpie TOKCHKOMH(EKITHH.
. Ilnmessle oTpaBIeHMUS.
. MukpoOuromorudeckas mopya ChIpbsi M MPOYKTOB OMOIOTHIECKOTO IMTPOUCXOKICHHUS.
. Bausinue ycnoBuil XpaHeHus! CbIpbsi HA €0 MUKPOOHOJIOTMUECKYI0 CTaOUIBHOCTbD.
. . Biustaue ycnoBuii XpaHeHUs! POLYKTOB HA UX MUKPOOHOIOTUYECKYIO CTA0OMIIBHOCTb.
. MHKpOoOHOIOTHST MOPOKEHOT0, CYyX0ro Mosioka. MukpoOHas mopya.
. MukpoOuroorust MaconpoykKToB. MUKpoOHas mopya.
9. Mukpoduopa peiOsl. MukpoOHast mopya.
10. Muxkpodaopa mopenpoaykToB. MukpoOHas mopya.
11.MukpoOuosorus aum 1 sienpoykToB. MukpoOHast mopya.
12.MuxkpoOuosnorust KOHAUTEPCKUX U3aenuil. Bunbl MUKpOOHOH OpYH.
13. Mukpo6uonorus 6aHOUHBIX KOHCEPBOB. Buibl MUKPOOHOH mopuH.
14. 3akBacku, UCTOPUSI CO3aHUSI.
15. 3akBacku kinaccudukarus.
16. MuKpOOHOIOTUS U3TOTOBJIEHNS KUCIOMOJIOYHBIX MPOTYKTOB.
17. Buzsl MUKpOOHOH nopuu xJieba 1 X1e000yI0UHBIX U3IENINH.
18. cTouHMKN MHPHUIMPOBAHUS MUILEBBIX TPOJYKTOB MUKPOOPTaHU3MaMHU
19. Posib MUKpOOPraHU3MOB B OXPAHE OKPYXKArOLIEH Cpenbl.
20. Mukpodiopa BKYCOBBIX TOBapOB, COCTaB HWCTOYHUKHM, BHJABI TIOPYH, BO30YIUTENH,
IIpeyIpExACHUE.
21. Muxkpodinopa xae600yT104HBIX U KOHIUTEPCKUX U3JEINH.
22. Mukpodiopa MuIIeBbIX )KUPOB, COCTAaB, UCTOYHUKH, BO30OYAUTENN, MEPHI MIPEAYTPEKICHHS.
23. Muxkpodiiopa Tapbl, TpaHCIOPTa, YIAKOBOUYHBIX MaTEpHUajIoB, OCOOEHHOCTH COCTaBa, CIIOCOOBI
Ne3uH(EKIINH.

0NN DN KW

Bonpocsl k 3amuTe pedepara:

1. Kakne MeTonpl MO3BOJIIOT ONPEAEINTh YUCIEHHOCTh M COCTaB OTAENBHBIX TPYIII
MHUKPOOPTaHU3MOB ?

2. UYeM omnpenensieTcss U3MEHEHUH YHUCIEHHOCTH MUKPOOPTaHU3MOB ?

3. Kakumu axtopamu cpenbl onpenensercs pa3sBUuTHE MUKpOOHOTo OrolieHo3a’?

4. JlaiiTe ompeneneHus] MOHATHAM: METaOMOTHYECKHE OTHOIIEHUS MHKPOOPTraHH3MOB,
CHHTPO(HBIC B3aHMOOTHOIICHUSI MEKPOOPTaHI3MOB.

o. Ot yero 3aBUCUT HOpMUPOBAHHE MUKPODIOPHI?

6. bakTepun, Kakux poJ0B UCIIOIB3YIOT IIPH CO3aHUH 3aKBACOK ?



7. B kakux ciy4yasix npoBOASIT MUKOPU3AILIUIO PACTEHUI?

8. Kakwue mporiecchl HCIIONB3YIOT IPU MOATOTOBKE K XPAHCHUIO?

9. Kaxkue Buab1 0akTepuii y9acTBYIOT B (POPMHUPOBAHUN MUKPOQIOPHI?

10. MeTonbl BO3CUCTBUS Ha MHUKPOOPTAHM3MBI C YYETOM HUX BIHSHHS HA CHIpbE U
MPOIYKTHI?

Kpurepun oueHuBaHusi:

«3a4TeHO» CTAaBHUTCS, €CJIHM BBHIMOJIHEHBI BCce TPeOOBaHWS K HANMCAHHWIO W JOKiIana pedepara:
o0o3HavyeHa npodiemMa u 000CHOBaHA €€ aKTyalbHOCTh, CAENIaH KPAaTKUM aHallu3 Pa3InYHbIX TOYEK
3peHHsT Ha paccMaTpuBaeMyl NpoOJeMy U JIOTHYHO M3JIO)KEHAa COOCTBEHHAs MO3MIIHA,
chOopMyJIMPOBAaHBl BBIBOJBI, TEMa pACKpbITa TOJHOCTHIO, BBIAEPKAaH O0O0BEM, COOIIOICHBI
TpCGOBaHI/IH K BHCIITHEMY O(i)OpMJIeHI/IIO, JaHbl ITPABUJIBHBIC OTBCTHI HA JOIMOJIHUTCIIBHBIC BOIIPOCHI.

«He 3auTeHO» — TeMa He pacKpbITa, OOHAPYKUBAETCS CYIIECTBEHHOE HEMOHUMAaHKE TPOOJIEMBI.

5. 3amaun
1. [Toxcuntarh obIIee MUKPOOHOE YUCIIO BOJBI, €ClM B TpeX damkax [lerpu mpu mocese 3-
r'o pa3BeieHus BeIpociio 68, 56 u 48 komonwmil.
2. [ToacunTtarh KOJIU-UHIEKC BOJIBI PU U3BECTHOM KoJu-TUTpE: a)l; 0)15; B)100.
3. [MoncunTaTh KOMMYECTBO B 1 MII IPOMOKEBOM CYCIIEH3UU KIICTOK JAPOXKKEH TPU HATHYUH
21 knetok B cpeaHemM Ha kBaapat 1/400 kamepsr ['opsieBa.
4. Hcnonb3ys TaOIUILY MPEICIbHBIX pa3Be/ieHui, HalTH KOJINYECTBO

JICHUTPUDUITUPYIOMUX MHKPOOPTaHW3MOB B mo4Be (cperma bepe3oBoif) mpu Haawdmu pocra B
npobupkax 6-ro passemenus (3 u3 3); 7-ro passemenus (3 u3 3); OTCYyTCTBHS pocTta B 8-0M
pa3BeIeHUH.

5. CoOTBETCTBYET JIM MPEeIbsABIsEMbIM TpeOOBaHUAM MHUTheBass BoAa npu MADAHM 513;
KOJM-UHJeKce 67
6. [Ipu yuere MHKpPOOpPraHM3MOB IOYBBI METOAOM BuHOrpaackoro B moJjie 3peHus

MHUKPOCKOTIa HacuuTaaun B cpeaHeM 98 KIETOK MHKpoopraHu3smMoB. Kakoe KOIW4ecTBO
MHUKPOOPIaHU3MOB MPUXOAUTCS Ha 1 T' BO3IYIIHOCYXOW MOYBBI, €CIIM IUIOMIAb HOJS 3pEHUs Ipu
UMMKPCHOHHOM MHKpockonupoBanuu coctasisieT 0,025 Mm2 u BiakHOCTH 104BHI paBHa 30%7

7. IToncumnrars uncneHHocTs akTuHOMHULETOB HA KA A 1ipu nocese 0,05 M 3-ro pa3zeeneHus
nmouBsl (1 T BO3AYIIHOCYXOH IMOYBBI), €CIIM B MATH yamkax [leTpu BbIpOCIIO, COOTBETCTBEHHO 25,
12, 16,38 1 9 KOJIOHUI AaKTUHOMHUIIETOB.

8. [TopcunTarh YMCIO MKUBBIX KJIETOK APOXIKEH NMPU OKpAIIMBAaHUM METUIIEHOBOM CHHBIO,
€ClIi TEeMHOOKpAIllEHHBIX KJIeTOK — 68, Bcero B mone 3peHus mukpockorna — 90. Hackomnbko
KHU3HECNIOCOOHA JaHHAs KyJIbTypa JPOXoKen?

9. IIpu nocese Ha MITA mouBeHHOM cycneH3uu 3-ro paszseneHus Beipocio 88 KOE; mocie
nacTepusalnuu JaHHo cycneH3uu B yamkax [lerpu nacumramm 24 KOE. Iloxcuurarh mporueHt
OauMIIIPHBIX GOpM GakTepuil TaHHOM MOYBHI.

10. [Ipu caHuTapHO-OAKTEPUOIOIMUECKOM HCCIEOBAaHUHM TIOYBbI ObUIO  BBISIBICHO
npucyTcTBue TepMouiIbHBIX OakTepuil. Kakoif BBIBOJ MOXHO caenaTh O CaHUTapHOM
0J1arornoyy4uy JaHHOTO 00BEKTa OKpY KaroIen cpeanl?

Kpurepun oueHuBanus:

«3a4T€HO» OTBET JaH TMPAaBUIBHBIM C JIOTMUYECKMM OOOCHOBaHHWEM pEIIEHUs, MPaBUIBLHOE
M3JI0KEHHE MaTeprala U palliOHAIBHOE HCIIOJIh30BaHNE BPEMEHH, OTBEICHHOTO Ha 3a/JaHHe.

- «HE 3a4T€HO»: OTBET He MpaBWIbHbIA. OOBSICHEHHWE XOJa €€ peIIeHUS J[aHO HEeIOJHOE,
HETIOC/IeIOBaTeNIbHOE, C TpyObIMU ommOKamMu, 0€3 TEOpEeTHYECKOro OOOCHOBAaHMS, OTBETHI Ha
JIOTIOTHUTEIHHBIE BOMPOCH! HETMPaBUIbHBIC (OTCYTCTBYIOT).



