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ITpu pazpaboTke paboueii mporpaMMbl yueOHOM TUCIMUIUIMHBI B OCHOBY TOJIOKEHBI:

1) ®I'OC BO no nanpasienuto noaroroBku 19.03.02 [TpoayKThl mUTaHUS U3 PACTUTEIBHOTO CHIPbS,
YTBEPKICHHBIM MUHHCTEPCTBOM 00pa3oBaHus U Hayku PO
ot 17 aBrycra 2020 r., npuka3 Ne 1041.

2) YueOHBIN IUTaH OCHOBHOW oOpasoBarenbHOM mporpammbl 19.03.02 TIpoaykTel MHUTAHHS W3
PaCTHTENBHOTO CHIphs, 0Opa3oBarenbHasi MporpaMma «BbHOTEXHOJIOTHS MHUIIEBBIX MPOU3BOJCTB H
TEXHOJIOTHSI (PYHKIITMOHAJIBHBIX MPOIYKTOB» on00peH YueHbiM coBeTtoMm PI'BOY BO TAY
CeBepHoro 3aypaiibs

ot «31» mas 2024 r. ITpotokoa Ne 14,

Pabouas mporpamma y4eOHOW TUCHMIUIMHBI O00peHa Ha 3aceqaHuu Kadeapbl HHPEKIMOHHBIX U
WHBAa3UOHHBIX O0ose3Her oT «31» mag 2024 r. IIporoxoi Ne 9

3aBenyrouiuii kadeapoit |, e ‘//70/1% 10.B. T'nasynos

PaGouass mporpamMmma y4eOHOW IUCHUIUIMHBI (MOAYJsS) OAOOpEHa METOAMYECKOH KOMHUCCHEH
uHcTuTyTa OT <«31» Mast 2024 r. IIpotokon Ne 08.

[Ipencenarens METOAMYECKON KOMUCCUU UHCTUTYTA @ M.A.YacoBuiukoBa

PazpaboTumk:

Cuben A.H., noueHt kadeapbl HHOEKIIMOHHBIX ¥ MHBa3MOHHBIX 00JI€3HEH, K.B.H.
Kosznora C.B., noreHt kadenpsl He3apa3HbIX 00JIe3HEH, K.0.H.

JMpeKTopa HHCTUTYTA! L- % H.H. Yctunos



1. IlepeyeHb NJIaAHUPYEMBIX Pe3yJbTATOB 00y4eHUs MO AMCUUIJIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU Pe3yJIbTATAMH OCBOEHHSI 00Pa30BaATEIbLHOI NPOTrPaMMBbl

Koo PesynpraTsel WNunukartop IIepedens ruraHupyemMsbIX
KoMne- OCBOEHUS JOCTUKEHUS pe3yNIbTaToOB 00YUYEeHHUSI 110
menHyuu KOMIETEHINH JVICLIATUTAHE

3Hamy:
- CUCTEMATHKY, MOP(HOJIOTHIO,
(U3MOJIOTHIO, TEHETUKY, YKOJIOTHIO
MUKpPOOPTaHU3MOB;
- OCHOBBI y4eHHS 00 HHPEKIUY;
- BaYKHEHIIMEe OMOXUMUYECKHE
MIPOIIECCHI, BBI3BIBAEMbIC
MUKpPOOPTraHU3MaMU, U UX
MPAaKTUYECKOE HCIIOJIb30BAHHE;
Cnocoben - OCHOBBI (JOPMUPOBAHUS
OCYILECTBIISITh MUKPO(IOPHI CHIPBS M MPOIYKTOB
MIpOBEICHUE Na-1 pPaCTUTEIBHOTO U KUBOTHOTO
pabot o Hcnonp3yer 3HAaHUS | IPOUCXOXKICHHSL.
MIPUMEHEHHIO MHUKPOOHOIOTUIECKUX ymemb:
NepeI0BBIX MIPOLIECCOB HA BCEX - OpraHu30BaTh U MPOBECTU
TEXHOJIOTUH JUIs | S3Tamax MPOM3BOJCTBA | MHKPOOHMOJIOTHYECKUE
MK-4 MOBBIIIEHUS CBIPBS U IPOAYKTOB | UCCIICIOBAHNUS;
3 PEKTUBHOCTH PacTUTEIBHOTO -BBIICTIATH U UICHTH(PHUINPOBATH
TEXHOJOTHYECKHUX MPOUCXOKACHHUS MUKPOOPTaHU3MBI,
IIPOLIECCOB - QHAJIM3UPOBATH PE3YJIbTATHI
IPOJYKTOB MHUKPOOHOIOTHYECKUX
UTAHUS U3 WCCIIC/IOBAaHHI U 1aBaTh
pPacTUTENBLHOTO 3aKIIIOYECHHUS;
CBIPbS eénademp:
- KAYeCTBEHHBIMU U
KOJINYECTBEHHBIMU METOIAMH
MHUKPOOHOJIOTHYECKOT0 aHAIN3a;
-METOIUKaMH WHIUKAIA U
UACHTU(DUKAITIH
MHUKPOOPTaHU3MOB;

2. MecTO IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jannast pgucnuruiiHa oTHocuTcs K brmoky 1 BapuaTuBHOM yacTH 00pa3zoBaTeNbHOMN
porpamMmsbl, GOpMUPYEMOM YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIEHUH.

Jns m3ydeHus MUCHUIUIMHBI HEOOXOMUMBI 3HAHUS B 00macTh: «XUMHUM», «IDKOJIOTHSI,
«buonorus», «OCHOBBI paCTEHUEBOICTBAY», «OCHOBBI ’KUBOTHOBOJICTBAY», «buoXuMus».

[TumeBast MUKPOOWOJIOTHS SIBISETCS] TPEIIISCTBYIONMIEH MUCIUIUIMHON sl TUCIUTUIMH:
«CaHuUTapHO-MHUKPOOHUOIOTHIECKUN KOHTPOJIH B TMHINEBBIX MPOM3BOACTBaX», «CTaHmapTusaius,
cepruduKaMsi W KOHTPOJb KauecTBa Mponaykiumy, «TexHonorus xiebay», «TexHomorus
MAaKapOHHBIX W3AeNUi», «TeXHOJIOrns KOHIUTEPCKUX u3enui», «TeXHOJIOrus XpaHEHHS U
nepepaboTKU MPOAYKIIMH U3 PACTUTENBHOTO CHIPhsi», «be30macHoCTh MPOIOBOIBCTBEHHOTO CHIPhS U
MPOAYKTOB THUTaHUs», «llyTw 3arps3HeHus pacTUTENBHOTO CHIPhS M THIIEBBIX MPOIYKTOBY,
«IIpou3Bo/icTBEHHAs! CAHUTAPUS U TUTUEHA TPYIa».

Jucnurnnuna n3ydaercst Ha 2 Kypcee B 4 cemectpe 1o ouHou popme oOydenus, Ha 3 Kypce B 5



ceMecTpe 1o 3a04HOU (opMe.

3. O0beM IMCHUILUIMHBI U BUABI y4eOHOii padoThI
OO61mast TPYA0EMKOCTh AUCHUILTHHBI cocTaBisieT 108 yacos (3 3aueTHBIX eAUHHUII).

®opma o0yyeHus
By yueOHo# paboTh OYHast 3a04yHas

AyauTopHbIe 3aHATHS (BCEro) 48 14
B Tom unce: - -
Jlek1IMOHHOTO THUIIA 16 4
CeMHHApCKOTO THIIA 34 10
CamocrosiTesibHas padora (Bcero) 58 94
B Tom unce: - -
IIpopaboTka maTepuana JeKIui, TOJrOTOBKA K3aHITHIM 29
CaMoCTOsITEIbHOE U3yUYEHUE TEM 4 71
KoHTtposbHBIC PabOTHI - 23
Pedepar 25 -
By npomeXyTo4HON aTTecTalnu: 3a4eT 3a4eT
OO0masi Tpy10€eMKOCTh:
4acoB 108 108
324Y€THBIX eANHMIL 3 3

4. Conep:xanue TUCHUILIUHBI
4.1 Conepxxanue pa3aeoB JUCHUNIHHBI

Ne | HaumenoBanue
/o pasnena
JIUCITUIUINHEI

Conepsxanue pasnena

OOmast MUKpO-
ouonorus

IIpenmer w  3agaum mukpoOuosoruu.  Mcrtopus — pa3BuTHS
MukpoOuonoruu. buopasnooOpazue mMukpoopranu3zMoB. CucTemaruka.
Mopdonorust O6akrepuif U MHUKPOCKOMMYECKUX TI'puOOB. DPUIMOIOTHS
MHKPOOPTraHU3MOB.  BiMsHME yCIOBHI OKpY)KaloIlew cpeapl Ha
KHU3HEIEeATEIbHOCTh MUKPOOPraHu3MoB. BaxkHelimne Omoxumuyeckue
MIPOLIECCHI, BBI3BIBAEMBIE MMKPOOpPraHM3MaMH, M HMX IPaKTUYECKOE
HCII0JI30BAHHUE. MeTtoapl u YCIIOBHS BBITOJTHEHMS
MUKpPOOHOJIOTMYECKUX HCCIIEeIOBaHUI. DKOJIOTUS MHKPOOPTaHU3MOB.
Mukpodnopa mOYBBI, BOJBI, PACTEHUHM, JKUBOTHBIX. YuUeHHE 00
nHpexkunu. OTpaBieHue MUKPOOHON ATHOIOTHH.

CoenuanpHas
MHUKPO-
OHnOoJIOTHA

MukpoOunosiorus Celpbsi U MPOJYKTOB PACTUTEIBHOIO MPOUCXO0XKICHUS:
Mukpobuosioruss 3epHa U MyKu. V3MeHeHHe MHKPOQIIOpbl MpU
Pa3IMYHBIX YCIIOBUSX XpaHEHHs U mepepaboTku 3epHa. Mukxpodiaopa
IWI0A0B W oBomed. Mukpodmopa Myku. MukpoOHoIorus
XJIEOONIEKapHOr0, KOHIMTEPCKOIO Y  MAaKapOHHOIO IPOU3BOJCTB.
Mukpodnopa  Tecta. buOoXUMHUECKHME  Pa3pBIXJMUTENN  TECTa.
Muxkpoduiopa rotoBbIx xj1€000y104HbIX H3Aenuil. Mukpodiiopa cbipbs,
noiy(habpuKaToB M TOTOBBIX HM3AEIHH KOHIMTEPCKOIO MPOU3BOJCTBA.
Muxkpoduiopa cbipbsl U TOTOBBIX M3/ETUIl MAKAPOHHOTO MPOM3BOACTBA.
Ilopua xneba, KOHIUTEPCKUX M MaAKApPOHHBIX H3AEIHA MHKPOOHOTO
MPOUCXOXKACHUS. MUKPOOMOIOTHYECKUN KOHTPOJb XJI€OOMEeKapHOTro
KOH/IUTEPCKOTO U MAaKapOHHOT'O MPOU3BOACTB. MUKPOOHOIOTHS ChIPbS U
MIPOJYKTOB  JKMBOTHOT'O MPOUCXOXKAEHMs. Mukpoduopa MojoKa.




Muxkpodiopa msaca. OcobeHHOCTH 0TOOpa MPOO CHIPHS U TPOTYKTOB JIS
MHUKPOOHOJIOTHYECKUX HCCIIETOBAHUM.

4.2 Pa3gesbl IMCUUILIMHBI U BUABI 3AHATHHI

ouHas popma 0OydeHuUs

Ne HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/1 JUCIUTUTAHBI THTIA THTIA 9acoB
1 2 3 4 5 6
1 OO0m1as MUKPOOHOJIOTHS 8 20 20 48
2 CriennanibHasi MUKPOOHOJIOTHS 8 14 38 60
Utoro: 16 34 58 108
3aouHas (hopma o0yueHUs
Ne HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
1/ JUCITUTUTAHBI THTIA THTIA 9acoB
1 2 3 4 5 6
1 OO011as MUKPOOHOJIOTHSI 2 6 42 50
2 CriennanibHasi MUKPOOHOJIOTHS 2 4 52 58
Utoro: 4 10 94 108

4.3 3aHAATHSI CEMMHAPCKOI0 TUIA
No Ne paznena TpynoemMkocTh
/11 | JUCHUAIIAHEL Tema (dac)
OYyHasi | 3a0YHas
1 2 3 4 5
1 1 3HaKOMCTBO c npaBUIaMu paboThI B 2 2
MUKpOOHOJIOTHYECKON  abopartopuu.  MeTo bl
MUKpPOOUONOTHYECKUX  uccieqoBanuii. OCHOBBI
MUKpocKomuH.  M3yueHne  OCHOBHBIX  (hopm
OakTepuii
2 1 OcBoeHME TEXHUKH MPUTOTOBICHUS U OKPACKH 2
OakTepuanpbHOro mpemnapara. Kpacku, HpUHIHUIIBI
MPUTOTOBJICHUSI OCHOBHBIX KpacCSIIUX PacTBOPOB.
IIpocToli MEeTO/ OKPACKHU.
3 1 Huddepenunanus MUKPOOPTaHU3MOB IO OKpPACKeE. 2
OcBoeHue TeXHHUKH OKpacku mo I'pamy. Metomsl
OoOHapyXeHHsI CIIop, Karcysr. MeTo bl onpe/ e/ IeHUs
TIOJIBI>KHOCTH OaKTepHid.
4 1 N3ydeHue cTpoeHus MiIecHEBbIX IPUOOB, APOXKIKEH, 2 2
AKTHHOMMIIETOB.
5 1 VYcioBust  BBIMOJNHEHUS — OaKTEpUOJIOTHUYECKOrO 2 1
METOJIa WCCICJOBaHUSA. METOIbl CTepHITH3AIIUH.
[TpunHIMT MIPUTOTOBIICHUS u KOHTPOJIA
MTUTATEIBHBIX CPE/T.
6 1 Meroabl BBIIEHEHUS YUCTBIX KYJIbTYp. Y CIOBUS 2 1
KYJIbTHBHPOBaHUS. METOJIbI CO3aHMsI aHAdPOOHBIX
ycnoBuil. TexHuka moceBa MHUKPOOPTaHHM3MOB Ha
MTUTATEIILHBIC CPEJIBI.
7 1 N3ydyeHne xapaktepa pocTa MUKPOOPTaHH3MOB Ha 2
KHUJIKUX, TOMYKUJKUX W TUIOTHBIX ITHTATEIBHBIX
cpeaax.
8 1 W3ydenue u onpeneneHre 6HOXUMUYECKUX CBOICTB 2




MHKPOOPTaHU3MOB. buonornyeckuit METO/T
MUKPOOHUOJIOTHYECKOTO HCCIICTIOBAHUSI.

9 1 KonnuecTBeHHBIE M KaueCTBEHHBIE NCCIIEAOBAaHUS B 2 1
MUKPOOHOJIOTHH. MuxkpoOuosiorudeckue
WCCIICIOBAaHKE BO3/IyXa

10 1 MukpoOHOIOTHYECKHE UCCIEAOBAHNE TTOYB, BOJIBI 2

11 2 Ot60op mpoOd ChIpbI W MOPOAYKTOB  JUIS 2 1
MUKpoOuoornueckoro uccuenoBanus (I'ocr)

12 2 MukpoOroJIOrHiYecKue UCCIeA0BaHuUs 3epHA U MYKH 2

13 2 MuKpoOHOJIOTHYECKHEe UCCIETOBAHUS APOIOKEH 2

14 2 MukpoOHOIOTUYECKHUE  UCCIICIOBAHUS  TOTOBBIX 2 2
XJ1€000YyTOUHBIX H3JICITHI

15 2 MuKpOOHOJIOTHYECKHE HCCIICAOBAHUS CBIPbS H 2
TOTOBBIX KOHJIUTEPCKUX U3IEIUN

16 2 MukpoOHOIOTHYECKUE UCCIIETOBAHUS MOJIOKA 2

17 2 MukpoOnOIOTUYECKHUE  HUCCIIEOBAHMS  YCIIOBHIA 2
IIPOU3BOJICTBA

Hroro: 34 10

4.6 IlpuMepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (padoT) - He npedycmompeno OIIOI1

5. Opranusanusi caMoCTOSITeIbHOI PadoThl 00y4YaroIHUXCS M0 JUCIHITTHHE

Tun caMocTosATENbHON pabOTHI ®opma 00yuenust | Texymuii
OYHasl | 3a0yHasi | KOHTPOJIb
[TpopaboTka MaTepuraa JICKIUi, MOATOTOBKA K 3aHATHSIM 29 TECTHPOBaHUE,
71 cobecesioBaHne
CamocTosTenbHOE U3yUeHUE TEM 4 TEeCTUPOBaHUE,
cobecenoBaHue
KonTponbHbie paboTh - 23 co0eceloBaHNe
Pedepar 25 - cobeceoBaHNe
BCETO YacoB: 58 94

5.2.Y4eOHO-MeTOAMYECKHE MATEPUAJBI 1JIsl CAMOCTOSITEIbHOM PadoThI:

1. Cxonuna JLIO. Yder u MeTonbl M3y4yeHUS MUKPOOPTraHU3MOB BOJBI / y4eOHO-METOINYECKOE
rmocodue. - Tromens, 2018.-87 c.

2. CxonmnHa JL.FO. Mertonp!l uccneqoBaHus MHUKPOOPTaHU3MOB. / y4eOHO-METOANYECKOenocooue. -
Tromens, 2020. - 90 c.

5.3. TeMbl, BLIHOCHMbIE HA CAMOCTOSITE/IbHOE H3yYeHHe:

1. leficTBre (hprU3UKO-XUMHUECKUX (DAKTOPOB Ha MUKPOOPTaHU3MBI;

2.CtpoeHue BUPYCOB, pOjib OakTeprodaroB B Mpupo/Ie.

3. IlyT cuHTe3a OCHOBHBIX OPraHMUYECKUX COEIMHEHUI U HEKOTOPBIX CIOKHBIX BELIECTB;
4. Perynsuus metabonnu3ma y MUKPOOPTaHU3MOB.

5. Merabonusm cepsl, xxenes3a u pochopa;

6. 'moGanpHBIE IUKITBI OCHOBHBIX OMOTEHHBIX 3JIEMEHTOB.

7. BUOKOppO3usi MPOMBIIIICHHBIX U OBITOBBIX OOBEKTOB U MaTE€pHaJIOB.

8. ctopust pa3BUTHSI MUKPOOHOIOTHH.

9. buoxuMHUYECKHE TIPOLECCH], BBI3BIBAEMbBIE MUKPOOPTraHU3MaMHU.

10. KpyroBopoT BemecTs B IPUPOAE MO BIUSIHUEM MUKPOOPTaHU3MOB.

11. Autubuoruku. Ucropus coznanus. OCHOBHBIE TPYIIIBI 1 MEXAHU3MBbI I€HCTBUS.
12. 'eHeTHIKa MUKPOOPTaHU3MOB.



13. Mukpobuonoruueckas mopua CbIpbsi ¥ MPOIYKTOB OMOJIOTHYECKOTO MPOUCX 0XKICHHUS.
14. BniusiHME YCIOBHI XpaHEHUS ChIPhS M TPOIYKTOB HA MUKPOOHOJIOTUYECKYIO CTA0OUIIBHOCTD.

5.4. Tembl pepepaToB:

OO0 ~NO DN K W

. OcHOBBI yueHust 00 uMMyHHUTETE. IMMYHHUTET.
. IInieBple TOKCUKOMH(EKIHH.

. IInmesble OTpaBiIeHUs.
. MukpoOuosoruueckas mopua cblpbsi ¥ IPOJYKTOB OMOJIOTUYECKOr0 TPOUCX0XKICHHUS.

. BnusiHue ycnoBuil XpaHeHus ChIpbsl Ha €0 MUKPOOHOIOTHYECKYIO CTAOUIBHOCTD.

.. BnusiHue ycnoBuii XpaHeHuUs IPOAYKTOB HAa UX MUKPOOHOJIOIMUYECKYIO CTAOUIBHOCTb.
. MuKpoOHOIOTHsS MOPOXKEHOT'0, CyXOTr0 MOJIOKa. MuKpoOHas rnopua.
. MukpoOuosorust MaconpoykToB. MukpoOHast mopya.

. Mukpoduiopa peidsl. MukpoOHast mopya.

10. Muxkpodaopa MmopenpoaykToB. MukpoOHas mopya.
11.MukpoOuoaorus siiil 1 SUienpoykToB. MukpoOHas mopya.

12 MukpoOHoa0THUs KOHIUTEPCKHUX M3aenuid. Bubl MUKpOOHOH TTOpYH.
13. Mukpobuosorusi 6aHOYHBIX KOHCEPBOB. BUbI MUKPOOHOI MTOpYH.
14. 3akBacku, UCTOPUS CO3AaHUS.

15. 3akBacku KiacCUpUKAIIHSL.

16. MukpoOHOIOTHs U3rOTOBIICHHUS KUCIOMOJIOYHBIX MPOAYKTOB.

17. Bunsl MUKpOOHO# mopun xJieda 1 Xae000yI0uHbIX U3IENH.

18. Vctounnkn MHOUIMPOBAHMS ITUIIEBIX MPOAYKTOB MUKPOOPTaHM3MaMHU
19. Pois MEKPOOPTaHU3MOB B OXpaHE OKPY>KAFOIICH CPEIbI.

20. Mukpodnopa BKYCOBBIX TOBapOB,

peaynpexIeHue.
21. Mukpoddiopa x1e000yI0UHBIX U KOHAUTEPCKUX U3ACTUH.
22. Mukpodaopa MUIIEBHIX KUPOB, COCTAB, HCTOYHUKH, BO3OYIUTEIH, MEPBI TIPEIYTIPEKICHUS.

23. Mukpodiiopa Tapbl, TPAaHCIIOPTA, YITAKOBOYHBIX MAaTEPHAJIOB, OCOOCHHOCTH COCTaBa, CIIOCOOBI
Ne3UHQEKIINH.

COCTaB HUCTOYHHMKH, BHABI

opYH,

BO30YyIUTEIH,

6. DoHJ O1IEHOYHBIX CpeacCTB AJisl IIPOBEACHUS HpOMe)KyTO‘-IHOﬁ aTrecraummu 06yqalo1unxcﬂ mo
AUCHHUIIJIMHE
6.1 Hepeqeﬂb KOMIIeTEHIIMI 1 OLleHOYHbIE cpeacrea MHAUKATOpAa JOCTHKEHHUAKOMIIeTeH It

Kon WNuaukatop Ilepeuens IJIAHUPYEMBIX pesyapraToB | HaumenoBanue
KOMIIe- | TOCTUKEHHUS o0OyueHus O JUCIUIIINHE OLIEHOYHOI'O
TEHIMU | KOMIIETEHLIUN CpeICTBa
3HamMb: Tecr
- CUCTEMAaTHKY, MOP(OJIOTrHI0, (PU3HOJIOTHIO, 3ayeTHbIi Ouner
TEHETUKY, 3KOJIOTUI0 MUKPOOPTaHNU3MOB; Bonpocsr
- OCHOBBI yueHHsI 00 HHPEKINH; KOHTPOJIbHON
na-1 - BayKHEHIIMe OMOXUMHUYECKHE MTPOLIECCHI, paboThI
Hcnone3yer BBI3bIBAEMBIE MUKPOOPTraHU3MaMH, U UX Bonpoce! k
3HAHUS MIPaKTUYECKOE UCTIOIb30BaHUE; 3aIuTe
MHUKPOOHOJIOTHYE | - OCHOBBI (JOPMHUPOBAHUS MUKPOQIIOPHI CHIPbsl | pedepara
CKHUX MPOIIECCOB | U MPOAYKTOB PACTUTEIHHOIO IPOUCXOXKICHUS.
Ha BCEX dTamnax ymembs:
MIPOU3BOJICTBA - OpraHu30BaTh U MIPOBECTU
IIK-4 CBIPBS U MHUKPOOHOIOTHYECKHE UCCIIEI0BAHMS;
MIPOJYKTOB -BBIICNATH U UACHTU(PUIIUPOBATD
PacTUTEIBHOTO MUKDPOOPTaHU3MBI;
MIPOUCXOXKACHUS | - aHAJIM3UPOBATH PE3YJIbTATHI

MI/II(pO6I/IOJ'IOI‘I/I‘{eCKI/IX HCCJIEIOBaHUM U 1aBaTh




3aKJIFOYEHUS;
8/1a0emon:

- Ka4e€CTBEHHBIMH M KOJIMYECTBEHHBIMHU
METOJIaMU MUKPOOHOJIOTHIECKOTO aHAJIH3a,;
-METOAMKAMHU WHIUKAIIMY U UICHTU(OUKALINN
MHUKPOOPTaHU3MOB;

6.2. HIkaJbl oLlecHUBaHUSA

IIIkaJjia onueHMBaHUs 3a4eTa
Onenka Onucanune
3ayTeHo OOyuatomuiics 00sagaeT TIIyOOKMMH W NPOYHBIMH 3HAHUSMH MO IMHUILEBOH
MUKpOOWOJIOTUH; TpU  OTBETE HA BCE  BOMNPOCH  JIEMOHCTPUPYET
MCYEPIBIBAIOIIEE, I1OCIEI0BATEIbBHOE M JIOTMYECKH CTPOMHOE H3JI0KEHUE;
OTCYTCTBYIOT  CYUIECTBEHHbIE  HETOYHOCTHU. JleMOHCTpupyeT  3HaHuUE
Mopdonorun, (U3UOJIOTHH, SKOJIOTMH MHKPOOPTaHM3MOB, METOJOB UX
WHAUKAIH, UICHTU(QUKAIINN U BIUSHUS MUKPOOPTaHU3MOB Ha (popMHpoBaHUe
MOKa3aTeJIe KaueCcTBa ChIPhs U MMPOTYKTOB OMOJIOTHYECKOTO MPOUCXOKICHHUS.
He 3auteno OOyvaromuiicss He 3HAET 3HAUYUTEIbHYIO YacTh MaTepuala; JIOMYyCTHUI
CYILIECTBEHHbIE OIIMOKM B TIPOLIECCE U3IOKEHUS; HABOJISIINE BOIPOCHI
npernojaBaTenss He IMoMmorarT. JleMoHcTpupyeT He 3HaHue Mopdororuu,
bu3MoNOruM, SKOJIOTHH MHKPOOPTaHM3MOB, METOAOB HX HHIUKAIUH,
UACHTU(DUKAINN U BIASHUS MUKPOOPTaHU3MOB Ha ()OPMHUPOBAHKE ITOKA3aTEICH
Ka4yeCTBa ChIPbsI U MPOTYKTOB OMOJIOTUYECKOTO MPOUCXOKICHHUSL.

IMIkana oneHUBAHUS TCCTHPOBAHUS HA 329€TC

00 BBLINOJIHCHUSA 32{aHUSA Pe3yabTar
50 - 100 3a4TeHo
meHee 50 HE 3aUTEHO

6.4 TunoBble KOHTPOJIbHBIC 32JaHNS HJIN HHbIEe MaTepHaJIbl: YKa3aHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW U 1ONOJIHUTEJIBLHON y4e0HOM JIUTepaTypbl, HE00X0ANMON IVISI0CBOCHMS
AUCHUIINHBI

a) OCHOBHas Tumepamypa

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

. Epemuna W.A., [onromo W.B. Ilumesas MukpoOHONOrus: 1a0OpaTOpHBIH MPAaKTUKyM. —
Kemeposckuii I'Y, 2016. — 139c¢. https://e.lanbook.com/book/99566

. Munuenko JI. A., Bnagumuesa U. B., Akumosa C. A. Mukpo6uonorus: 1a00paTopHblid IPaKTUKYM
U1 00yJaromuxcs 1o HarpasiaeHusiM noarotosku 19.03.02 IlpoaykTel nuTaHUs U3 PACTUTEIHHOTO
ceipbs, 19.03.03 [IpoayKThl MUTaHUA )KUBOTHOTO NpoucxoxaeHus, 35.03.07 TexHomorus XpaHeHus
U TIepepaldOTKH CEIIbCKOXO3SHUCTBEHHOW MNpoAykKnuu. - Bomrorpanckuit AV, 2022. — 84c.
https://e.lanbook.com/book/343919

. Muxanesa O.M. lIBen E.Il. u a1p. MukpoOHoI0THs MUILEBBIX MPOIYKTOB: Kypc JeKuui. - Kypckuit
I'AY umenu U. Y. Usanosa, 2018. — 58c. https://e.lanbook.com/book/134845

. Cobonea O.M. MukpoOuosioruss HPOAYKTOB >KMBOTHOTO IPOUCXOXKJEHUS: TMPAKTUKYM. -
Kysbacckass ~ rocynapcTBeHHass — CelbCKOXO3siiicTBeHHas — akagemus,  2017. —  1llc.
https://e.lanbook.com/book/143028

0) OononHumenvbHas 1umepamypa

1. I'ocmanoB P.I'., Komeraes H.M., Kabupo I'.®., Tammynmnua A.K.CanurtapHas



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

MHUKPOOHOJIOTHS MUIIEBBIX TPOAYKTOB. —M3natenscTBo «Jlanby», 2020-560 c.

2. NBanosa E.I1. YnpaBneHue kaueCTBOM CEIbCKOXO035IMCTBEHHON MpoayKiuu. [Ipaktrkym,
2019 -500 c.

3. Kaumazos I'. C. JIpoxoku OpoIuiabHbIX TPpou3BOACTB. [IpakTudeckoe pykoBoacTtso2012 -
224 c.

4, Kopocrenésa JI. A., KomaeB A. I'. OcHOBBI 3Konoruu MuKpoopranu3moB.- CIIO,
WznatensctBo “Jlann”, 2013. - 240 c.

5. MawmonToB B. I'. Metons! nouBeHHBIX HcciaenoBannii2021-260 c.

6. Pomano  A.C., [aseimenko H.U., Ilatuiox JI.H., MareeeBa W.B. Dxcnepruza
xe000ynounbIx u3aenuii2017-344 c.

7. CkopOuna E. A. OCHOBBI cCaHUTapyU U THTUEHBI Ha XJie0onekapHoM npousBozactse. 2020-
48 c.

8. [Irepumuc M. B., Auapeesa U. B., Tomunosa O. I'. buonornueckas 3amura pacTeHUM,
2020 -332 c.

9. ®eporosa, H.H. Mukpobuonorus [DnekrporHstii pecype] : yueb. nocobue / H.H. Oenorosa, B.A.
Enkun. - Cankr-IlerepOypr:CIIOIJITY,2017.-52¢. https://e.lanbook.com/book/102981
10. [aBnoBu4, C.A. MUKpPOOHOIOTHS ¢ MUKPOOHOJIOTUYECKUMHU UCCIIEIOBAHUAMHU [ DIEKTPOHHBIN

pecypc] : yueb. mocobme -Mwuuck @  "Beicmmas  mkoma", 2011. - 502 c.
https://e.lanbook.com/book/65463

8. [lepeyeHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « AHTepHET»
- Hayunas snekrponnas 6ubmuoreka http://elibrary.ru/defaultx.asp;

- DnekTpoHHO-0nbanoTeunas cuctema IPRbooks http://www.iprbookshop.ru/;

- DIIeKTpOHHO-O0MOIMOoTeHas cuctema M3narensctBo “Jlans” www.e.lanbook.com.

9. Metoauyeckue yKazaHusi JAJs 00y4alOUIUXCH M0 OCBOEHHUIO U CHUILIMHBI

1. CxommmHa JILIO. Yyer u mMeToapl M3y4eHHsT MUKPOOPTaHU3MOB BOJBI / yueOHO- METOUYECKOE
nocodue. - Tromenn, 2018.-87 c.

2. CxonmHa JL.FO. Mertonb! uccieioBaHUS MHUKPOOPTAHU3MOB. / y4eOHO-METOAMIECKOSTIOCO0HE. -
Tromensn, 2020. - 90 c.

10. Ilepeyenb nHGPOPMALMOHHBIX TEXHOJIOTHIA - HE TpeOyeTCs.

11. MaTepuajibHO-TEXHUYECKOE o0ecneyeHne JUCIUIIUHbI

s MatepuaabHO-TEXHUUYECKOTO o0ecreueHus TUCHUTUTNHBL «[luieBas MUKpOOUOIOTHS
UCIONB3YIOTCS: 00OpYIOBaHWE MHKPOOMOIOTUYECKON J1abopaTOpuu (aBTOKJIABBI, MHKPOCKOIIBI,
CTEPHWJIN3ATOPHI, BECHI, XOJIOAWJIBHUKU, OAKTEPUIIUIHBIC JAMIBI U JIp.), HA0OpP XUMHKATOB IS
MIPUTOTOBIICHUS MUTATENBHON Cpeibl, JabopaTopHas Mocy/a Uit IPOBEACHIS MUKPOOUOIOTHUECKUX
moceBoB. s yTeHUs JNEKUUNA 10 AUCHMIUIMHE WCIONB3YIOTCA ayAUuTOpUH, OO0OPYIOBaHHBIC
MYJIBTUMEAUNHON TEXHUKOM.

12. OcobOeHHOCTH OCBOEHHMS AWCHUIUIMHBI [Jisi WHBAJIMIOB H JHMI C OrPaHUYEeHHBIMH
BO3MOKHOCTAMMU 310POBbA

OOyuyeHne OOydJarOmUXCs C  OTPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JI0pPOBbSI  IIPU
HEOOXOIMMOCTH OCYHICCTBISIETCS HA OCHOBE aJaNTHPOBaHHON pabodueil mporpammel ¢
UCIIOJIb30BAHUEM CIICIIHATBHBIX METOJIOB OOYYEHHs U AUJAKTUYECKUX MaTepHaioB, COCTABICHHBIX
C y4yeToM O0COOEHHOCTEeH TMCUXO(PHU3UUYECKOTO Ppa3BUTHUS, HWHIUBUIYATbHBIX BO3MOXKHOCTEH H
COCTOSIHUS 3/10pPOBBS TAKUX 00yUaromuxcs (00y4yaromerocs).
B IeiaaXx OCBOCHUA yqe6H0171 mporpamMmbl JUCHUINJIMHBI MHBAJIMAAMU W JIMHAMHU C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbBsI 00€CTICUNBACTCS:
® IJI1 UHBAJIMAOB W JIMI C OIpaHUYCHHBIMU BO3MOXKHOCTAMHU 3A0POBBA IO 3PCHUIO!:
pa3MelieHre B JIOCTYIHBIX Ui OOYYaIOUIMXCS, SBISIOUIMXCS CICMBIMH MM CIa0OBUISIIMMH,


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/

MeCTax U B aJalnTUPOBAHHON (opme cripaBoYHOI MH(pOpPMAIMK O PACIHCAHUU YYEOHBIX 3aHSATHI;
NPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOUIETO OOydJaromeMycsi HEOOXOAMMYIO IIOMOINb; BBITYCK
IbTEPHATUBHBIX (OPMATOB METOJMYECKUX MaTepuanoB (KpynHbIH mpudT uiam ayauodaiisn),
ucronb30BaHue Bepcun caiita mis cnadosupanmx IbC IPR BOOKS u cnienimanbHOr0o MOOMIBEHOTO
npwioxkenus IPR BOOKS WV-Reader (mporpaMMbl HEBU3yalbHOTO TOCTYIAa K WH(OpMAIHH,
IpeHa3HAuYCHHON JJ11 MOOWIIBHBIX YCTPOWCTB, pabOTAIONIMX Ha onepannonHol cucteme Android u
10S, kotopas He TpeOyeT creluaibHO O0Y4YEHHOro accucreHta, T.K. oau ¢ OB3 mo 3peHuto
paboTar0OT CO CBOMM YCTPOMCTBOM NPHUBBIYHBIM CIIOCOOOM, HMCHOJB3YS CIICIHATbHBIC IITATHBIC
nporpammbl Ui He3psuux Jioaed, ¢ koropeiMu IPR BOOKS WV-Reader umeer nonnyro
COBMECTHMOCTB);

® A1 UHBAJIMAOB W JiMI C OI'pPaHUYCHHBIMHU BO3MOXHOCTSAMH 3IJ0POBbA IO CIYXY:
HaaJICKalluMHU 3BYKOBBIMHU CPEACTBAMU BOCITPOU3BCACHUC I/IH(bOpMaI_[I/II/I;
® A1 MHBAJIMAOB MW JIMII C OrpaHUYCHHBIMH BO3MOXXHOCTSAMU 3IOO0POBbA, HUMCIOIIHUX

HapyleHUsl ONOPHO-JBUIATENILHOIO amapara: BO3MOXXHOCTb OeCHpEensATCTBEHHOro JOCTyIa
oOyyaromuxcs B ydeOHbIC MOMEIIEHHs, TyaJleTHbIE KOMHATHI U JIpyTue TMOMEIIeHUs Kadenpsl, a
TaKXe MpeObIBaHNE B YKAa3aHHBIX MTOMEILEHHSIX.

OOpa3oBanne OOYYaIOMMXCS C OTPAHWYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JPYTMMH OOYYarOIIMMMCS, TaK M B OTJEJIbHBIX Ipynnax Wid B
OTZIEJIbHBIX OPraHU3aAMIX.



[Ipunoxenue 1
MuHuCcTEepCTBO HAYKH U BhIcIIero oopa3oBanus Poccuiickoit deaepanun
®I'bOY BO T'ocynapctBeHHbIH arpapHblil yHHBEpcUTET CeBepHOro 3aypaiibs
HHCcTUTYT OMOTEXHOJIOIMH U BETEPUHAPHON MEIUIIUHEI
Kadenpa nadpekunoHHbIX 1 THBA3HOHHBIX 0OJIE3HEH

®OH/JI OLIEHOYHLBIX CPEJICTB
10 y4eOHOU AUCLUTIIHE

IIumeBasi MUKPOOHOJIOTUS

IUIS1 HATIpaBJICHHUS TIOATOTOBKH
19.03.02 «IIpoayKThl NUTaHUS U3 PACTUTEIBHOTO ChIPbS»

npoduib
«bHOTEXHOIOT s MUIIEBBIX IPOU3BOJICTB U TEXHOJIOTHS
(YHKIMOHATBHBIX TPOLYKTOBY

YpoBeHb BhICIIETO 00pa30BaHus — OaKkagaBpHUar

Pa3paborumk: nonenr, k.B.H. Cuben A.H., nonenr, k.6.H. Koznosa C.B.

VTBepK/IeHO Ha 3aceJaHnu Kadeapsl
npoTokos Ne9 ot «31» mas 2024 r.

3aBeayronuii kadenpoit (J& P %ﬂﬂfﬁ 10.B. I'nmazynoB

Tromens, 2024



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPHUAJIBI OHEHKHU
3HAHUN, yMeHMiH, HABBLIKOB W (MJIM) ONbITA JAeSTEJbHOCTH, XapaKTepPU3YKIIHe 3TANbI
(opMupoBaHHsA KOMIIETEHIUI B NpoIecce 0OCBOEHUS TUCHUNIHHBI

IIumeBass MUKPOOHOJIOTHS

1. Bonpocsl AJ151 IPOMEKYTOYHOM aTTecTanuM (B (popMe YCTHOIO 324eTa)

Komnerenius Bonpocel

K-4 3Hamb:

Crioco0eH OCYLIECTBIATh | - CUCMEMAMUKY, MOpgono2uto, uuoniocuio, 2eHemuKy, 3K0J102UI0
MPOBEJICHUE padoT 1O MUKPOOP2AHUIMOB,

MIPUMEHEHHUIO NEPEOBBIX | - OCHOBbL yueHus: 00 uHpexyuu;

TEXHOJIOTHH JIJIst - BadcHelwue  OUOXUMUYECKUEe — NPOYeccuvl,  Bbl3bleaembvle
MOBBILICHUS MUKDOOP2AHUSMAMU, U UX NPAKIMUYECKOe UCHONb308aHUe;

3¢ (HEeKTHBHOCTH - OCHO8bL (hopmuposanus MuKpo@Iopvl cblipbs U HPOOYKMOS
TEXHOJIOTHYECKHUX PACMUmMenbH020 NPOUCXOHCOCHUSL.

MIPOIIECCOB MPOAYKTOB 1.WcTopus u 3a1a9¥ MEKPOOHOJIOTHH.

MUTaHUS U3 2.CucteMa  MHUKpPOOpPraHu3mMoB.  MexIyHapoJaHble  IpaBuja
PaCTUTEIBHOTO CHIPHS HOMEHKJIATYPBI.

3.ITpokapuotsl sykapuoThl. CTpoeHue OakTepuanbHoi kinetku. Poct
Y pa3MHOKEHHE MUKPOOPTaHU3MOB.

4. XUMHUYECKUH COCTaB KJIETKH MHKPOOPraHu3sMoB. DepMEeHTHl U UX
POJIb B KU3HEACATEIILHOCTH MUKPOOPTaHU3MOB.

S.IIutaHne MUKpPOOPraHM3MOB M METa0O0IM3M. OHEepreTudyeckue
MPOIIeCChI (KaTaboIm3M).

6. [IpoHuKHOBEHUE B KJIETKY MMUTaTeNbHBIX BemecTB. Auddysus u
aKTHUBHBIA  TPAHCIIOPT BBICOKOMOJIEKYJISPHBIX ~ COCIMHEHHHA U
CO€IMHEHUH, HEpPaCTBOPUMBIX B BOJE.

7. OcMmotuueckoe pgaBineHue. OcoOeHHOcTH ocMODUIOB U
ranouios. PacnipocTpaneHue U MpakTHYECKOE 3HaYECHUE.

8. AspoOHoe 1 aHa’poOHOE bIXaHNEe MUKPOOPTaHU3MOB.

9. Asrotpopus u rereporpodus. Ilonarus: ¢doronruToTpodsl,
(hoToopranoTpodbl, XeMOTUTOTPOPHI, XEMOOPTaHOTPOPHI.
10.0THO1IIEHNE MUKPOOPTraHU3MOB K (PU3NYECKUM (PaKTOpam Cpe.bl.
11.OTHOUIEHNE MUKPOOPTAaHU3MOB K XUMHUYECKUM (PAaKTOpaM CpPEIbI.
12. AHTUMHKpOOHBIe BemiecTBa. llpuposa M HPOMCXOXKAECHUE
(abnoTHueckux,  OMOTHYECKMX)  AHTUMHUKPOOHBIX  BEIIECTB.
CrenupuuHOCT U MEXaHU3M JAeUCTBHS. MukpoOocTaTHUECKUl U
MUKPOOOIMIAHBIN AP (PEKT.

13.B3anMooTHOLIeHUS MHUKPOOPI'aHHU3MOB. Kommencanuswm,
MapasuTU3M, CHMOHMO3, aHTarOHU3M, MyTYaJIi3M.

14. OcHoBBI yueHus: 00 HHPEKIINH.

15.Yyenue o Bupycax, 6akrepuodaru.

16.Pacnpenenenne MHUKpoOpraHusmMoB B Ouocdepe. Baxueiimme
TPYINITBl MHKPOOPTaHM3MOB B TIOYBE, BOAOeMax H arMmocdepe;
YHCJICHHOCTh MUKPOOPTaHU3MOB.

17. OcHoBbl popmMupoBanus MUKPO(IOpl pacTeHUid. DnupuTHas U
puzochepHas MUKPO(DIOPEI.

18. OcHoBBI (hopMupOBaHHSI MUKPO(DIOPHI OpraHU3Ma YEIOBEKa H
KHBOTHBIX.




19. OCHOBBI TEHETUKH MHUKPOOPTAaHU3MOB.

20. I'enernueckue pekoMOMHAIMK y TpoKapuoT. TpaHdopmanms,
TpaHCIyKIMs, KOHbIoranus. bakrepuanbHas XxpoMmocoma.

21. Myranuu 6akTepwuii; UX 3HaueHUe B 3Bomonmu. [IpakTnyeckoe
WCIOJIb30BAHNE MYTaHTOB.

22. Poib MUKpPOOPTaHU3MOB B KPYTOBOPOTE YIiiepoja B IPHUPOJIE.
MomnouHoKucI0€ OpOKEHNE U €T0 BO30OYIUTEIH.

23.CriupToBoe OpoKEHHE, JPOXKKH KaK BO3OYIUTETH CIUPTOBOTO
OpO’KEHHUS, UX UCIOJIb30BAaHUS B MUIIEBON IPOMBILIUIEHHOCTH.

24 MacnsiHOKMCIIOE,  TPONMHUOHOBOKUCIOE  OpOXKEHUS U HUX
BO3OYIUTEIH.

25.bpokeHne TEKTHMHOBBIX BEIIECTB M €ro 3HadyeHue. bpoxkeHue
LEJUTIONIO3BI U €r0 BO30YIUTENH.

26.YKCYyCHOKHCIIOE OpOKEHUE U €T0 BO3OYIUTEIIH.

27. Ponp MUKPOOPraHM3MOB B KPYTOBOPOT a30Ta B MPUPOJIE.

28. MuxkpoOuosorndeckoe OKHcIeHHE. Bo3Oyaurenu mporecca;
MPAKTUYECKOE UCTIOIB30BAHUE.

29.Tpanchopmanisi  MHKpOOpPTraHM3MaMH  COCIUHEHHUH  Cephl,
docdopa.

30. OcHOBBI MUKPOOHOJIOTHH 3€pHA.

31. OcHOBBI MUKPOOHOJIOTHH MYKH.

32. MukpoOHoJIOTHSI 3aKBaCOK.

33. Jlpoxokm ® WX UCHOJIB30BaHWE B TIPOM3BOJACTBE XJieOa,
XJ1€000yTOUHBIX U KOHAUTEPCKUX U3JICITHIH.

34. OcHOBBI MUKPOOHOJIOTHH MOJIOKA.

35.0CcHOBBI MUKPOOHOJIOTUHU MSICHOTO CHIPBS.

36. OcHOBHBIE TPYIITIBI CaHUTAPHO-TIOKA3aTEIbHBIX
MHUKPOOPTaHHU3MOB.

37. Pomp wMuKpoopraHuzMoB B (OPMHUPOBAHMM CAHHTAPHO-
TMTUEHUYECKUX YCJIOBUM TPOU3BOJACTBA CBIPbS U HPOAYKTOB
OHMOJIOTrMYECKOT0 TPOUCXOXKICHUS.

38. [IumeBble oTpaBiIeHUS.

40. MUKpPOCKOTIMYECKHI METO]T UCCIICTOBAHMS.

41. bakTepuoIOrHUeCKUil METO]T UCCIIeI0BaHHUS.

42. buomornueckuii METO UCCIIEIOBAHUS B MUKPOOHOJIOTUH.
ymemp:

- 0p2aHu308amv U NPOBECMU MUKPOOUONOSUYECKUE UCCIe008AHU,
-8blOeIAMb U UOSHMUDUYUPOBAMb MUKPOOP2AHUSMBL,

- AHAU3UPOBAMDb PE3YIbMAMbL MUKPOOUOIO2UYECKUX UCCTIe008aHULL
u dasambw 3aKIOYeHUsL;
1. Mukpockonus. Y cTpoiCTBO MUKPOCKOTIA.

2. IlpuroToBieHue npenapaToB Al MUKPOCKOIINH.

3. Ucnonp3oBaHue Kpacok B  MHUKPOOMOJOTMH. MeTomabl
OKpaIlIUBaHUSI.

4. IIpocTeie METOABI OKpAaIMBaHUs. METObI OKpAIIMBAHUS KaICYJI.
5. Cnoxxuble MeTobl okpamuBanus. JuddepeHnmanbabie METOAbI
okpammBanus o I'pamy n Hnne-Huneceny.

6. CioxHbIe MeTO/Ibl OKpamrBanusi. OKpaliuBaHue CIop.

7. YcioBus KyJIbTUBUPOBAHUSI OaKTEpHil B 1aOOPATOPHBIX YCIOBHUSX.
Bunsl kynbTyp 6akTepuii.

8. MeTonbl cTepuIn3aluu.

9. IlpuroToBieHne NUTATENBHBIX cpell. THUITbl MUTATENbHBIX CPE.




10. MeTopl MHIMKALMKA M y4€Ta MUKPOOPTaHU3MOB.
11.CoBpeMeHHbBIE METOABI U3YUYEHNUST MHKPOOPTaHU3MOB.
12.0cHoBHBIE GOPMBI OJHOKJIETOUHBIX Oaktepuid. [IpoTomancTsl.
Cdepomnactsl. L-popmpl.

13. Mopdomorust akTHHOMHIIETOB M IPOIKEH.

14. Mop¢onorusi MUKpOCKOITMYECKUX IPUOOB.

15. OcHOBBI MOJIy4EHHUsI POCTa MUKPOOPTaHU3MOB Ha MUTATENbHBIX
cpenax. [ToBepxHOCTHOE U rIyOMHHOE BbIpalBaHUE
MHUKPOOPTaHU3MOB.

16. Onenka pocta MUKpOOPIaHU3MOB Ha IUTATENIbHBIX Cpeaax

17. MeTtonbl BbICIEHUS YUCTHIX KYIbTYP MUKPOOPIaHU3MOB.

18. Meroapl co3nanus adpodbrosa u aHa’pobdro3sa.

19. OcHOBBI HHAMKAITMK OAKTEPUH U3 UCCIEAYEeMOro MaTepurara.

20. OcHoBbl oTOOpa MaTepuana g OAKTEPHUOIOTHUSCKUX
HUCCIIEJOBAHUH.

21. Metoapl u3ydeHus Qusnonorud OakTepuid B 1a0OpPaTOPHBIX
YCIIOBHH.

22. buomnpoba.

24. OcHoBa UACHTU(OUKAITIH BBIJICJIICHHBIX KYJIbTYp
MHUKPOOPTaHHU3MOB.

25. KomuecTBeHHBIE MUKPOOUOJIOTHIECKUE METO/IBI.

enaoemp:

- KauyecmeeHHbIMU u KONUYeCmeeHHbIMU Memooamu
MUKDOOUOTI02UYECKO20 aHANU3A;

-MemoOUKaMU UHOUKAYUU U UOEHMUDUKAYUU MUKPOOPSAHUZMOB,

1. Opranuzamust paboTbl MUKPOOHOJIOTHYECKOH JTabopaTOPHH.

2. llpuroToBieHHE KpaCSAMIMX pACTBOPOB [UIsI OKPAIIMBAHUS
MpernapaToB.

3. Drambl NpoCcTOro METOAa OKpaIIUBaHUS.

4. Dranbl MmeToaa okpamuBanud 1o ['pamy u HunsOHunsceny.

5. DTansl NPUTrOTOBIEHUS Mpenapara A MUKPOCKOIHH.

6. I[TonroroBka Mmarepuaia Jyist 0aKTEpPUOJIOTHIECKOT0 UCCIIEIOBAHMSL.
7. Co3maHue YCIOBUM [UIsl BBINOJIHEHUS] OaKTEpHUOJIOTHYECKOTO
METO]1a UCCIIEIOBAHHUS.

8. MeToabl MHAMKAIIMY U yuyeTa MUKPOOPTaHU3MOB.

9. Ouenka pocta MUKPOOPraHM3MOB Ha NMUTATENBHBIX CPENax

10. MeToab! BbIIEIEHUS YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB.

11. Meroas! co3nanus a3poduo3a u aHa’poOro3a.

12. OcHoBa UJCHTU(PUKALUU BBIJICJIICHHBIX KYJIbTYp
MUKPOOPTaHU3MOB.

13. KommuecTtBeHHBbIe MHKpoOHMOiornyeckue wmetonbl. [loacuer
KOJIM4€CTBAa MUKPOOPTraHU3MOB.

14. Onenka pocra OakTepuil Ha KUJIKHUX, MOTYKUJIKHX M TIJIOTHBIX
cpenax.

15. Mertoauka BeIpalliuBaHUsI MUKPOCKOITMYECKUX TPUOOB.

16. Iloacuer konuuecTBa APOKKEM.

17. Mukpockonuyeckas OlleHKa 3aKBaCKH.




Ilpumep 3auemnozo ounema
®I'bOY BO «l"ocynapcTBeHHbIH arpapHblil yHuBepcuTeT CeBepHOro 3aypaibs»
HNHCTUTYT OMOTEXHOJIOTHH U BETEPUHAPHONU MEAUIIMHBI
Kadenpa nH(peknoHHBIX 1 HHBa3HOHHBIX O0JIe3HEH
VYueOnas nucuurianHa «[lumesas MUKpOOHOIOTHS»
110 HaIlPaBJIEHUIO NTOATOTOBKU
19.03.02 [IpoayKThl TUTAHUS U3 PACTUTEIBHOTO ChIPhSA

3aueTHbli OnsteT NeS
1.Ctpoenue 6akTepuaibHOM KIETKUA. POCT U pa3MHOKEHUEMUKPOOPTaHU3MOB.
2.YcrpoiicTBo Mukpockorna. [Ipurorosnenue npemapatoB MUKpoopranu3mMoB. OkpackabakTepuid 1Mo
I'pamy.

Cocrasui: Cromnuna JI.1O. / / « » 20 r.
3aBenyromuii kadeapoit JJomarkuit B.H. ._/ ! « » 20 T.

Kpurepun oueHuBanmsi:

«3a4TeHo» - oOydvawoomuiica o6ragaer MIyOOKMMH W TPOYHBIMU 3HAHUSMU IO MHUIIEBOU
MUKPOOHOJIOTHY; IIPH OTBETE HA BCE BOIIPOCHI IEMOHCTPUPYET UCUEPITBIBAOIIIEE, TIOCIICA0BATEILHOE
U JIOTHYECKH CTPOMHOE H3JI0KEHHUE, OTCYTCTBYIOT CYIIECTBEHHBbIE HETOYHOCTH. JleMOHCTpupyer
3HaHHe MOpPQoJoruu, (HU3NOIOTUH, IKOJIOTUM MHUKPOOPTaHM3MOB, METOJOB HUX WHAUKAIIHUH,
UICHTH(UKAIIIN U BIUSHUS MHKPOOPTAaHU3MOB Ha (DOPMHUPOBAHKE TIOKAa3aTeJIel KaueCcTBa ChIPhs U
MPOYKTOB OMOJIOTMYECKOTO MPOUCXOKICHHUS.

«He 32a4TeHO0» - O0YUAIONUICS He 3HACT 3HAYNTEILHYIO YacTh MaTepraa; JOMyCTHII CYIIeCTBEHHBIC
OMOKKM B TMpoIecce U3JOKEHUsS; HAaBOJAIIME BOMPOCHI IMperojaBaTelis HE I[OMOralor.
JlemoHCTpUpYyeT HE 3HaHUE MOP(HOIOTUH, PU3HOIOTHUH, IKOJIOTHH MUKPOOPTAHU3MOB, METOJIOB UX
WHIVKAIUN, WACHTU(UKAIUU W BIMSHUS MHUKPOOPTaHM3MOB Ha (opMHpOBaHHUE IOKazarese
KauecTBa ChIPhS U MIPOYKTOB OMOJIOTMUECKOTO MPOUCXOXKICHUSI.

2.TecToBbIE 321aHUA MO MPOMEKYTOUHOH aTTecTalMu (3a4eT B popMe TeCTHPOBAHMS)
3HaAmMb.
- cucmemamuxy, Mopgono2uio, U3UOLO2UI0, 2EHEMUKY, IKOTOSUIO MUKPOOP2AHUIMOB,
- OCHO8bI yueHus 00 ungexyuu,
- gadcHelwue OUOXUMUYECKUE NPOYECChl, Bbl3bleaeMble MUKPOOP2AHUSMAMU, U UX NPAKMUYECKOe
UCnonb306aHUe;
- OCHO8bI OPMUPOBAHUSL MUKPOGIOPEL CLIPLSL U NPOOYKIMOE PACIUMENLHO20 NPOUCXOHCOEHUS.
MuKpoopranu3mbl, KOTOPBIE SIBISIOTCS BHYTPUKIETOUHBIMU apa3uTaMH. ..
3almuTHBIC OPTAHEIIbI KIIETOK. ..
Mopdodomnoruueckue cBoicTBa cTaUIOKOKKA. ..
broxumuueckue cBoiCTBa OaKTEpUil XapaKTePU3yIOT...
Hyxiieonn GakTepranbHOM KIETKH OTBETCTBEHEH 3a...
Hnst nudpdepenimaum 60IBITMHCTBA OAKTEPHI UCIIOIB3YETCS OKPAaCcKa MO METOY. ..
CrpyKTypHast 0COOEHHOCTh IPOKAPHOT...
Berssmasics popma Oakrepuii...
OYKapHOTHl...
0. CoenuHeHUs, CHHTE3UpYEMbIe KUBBIMU OpraHU3MaMH U 00Ja/1atolne CIoCOOHOCThIO B
HEOOJIBIIMX ~ KOHIIGHTpALUSAX  OKa3blBaTh  W30MpaTellbHOE  TOKCHMYECKOe  JICHCTBHE  Ha
MUKpPOOPTaHU3Mbl, Ha3bIBAIOT. ..
11. Opranuyeckre W HEOpraHWYeCcKHe BellecTBa, oOnajgaromue OaKTepULUIHBIM

RO ~NoOT~WNE



JIeiCTBUEM, HA3LIBAIOTCHA. ..

12. MukpoObI, Hy)KIAIOIUECs B KUCIOPOIE IS KU3HH, TTOJTYIHIIA Ha3BaHUE. ..

13. ['puOBI ¥ IPOACGKH XOPOLIO PA3BUBAIOTCA IIPH...

14. st pocTa OoJIbIIIeH YaCTH IPOKAPHUOT ONTHMAJIBHA. ..

15. B pactBopax, ummerommx Oo0jee BBICOKOE OCMOTHYECKOE JaBJICHHE, YEM BHYTpPU
MUKpPOOHOI KJIETKH, MUKPOOPTaHU3MBI KUTh HE MOTYT U HaOJII01aeTCs SIBJICHHUE. ..

16. BemectBa MHUKpPOOHOH  KJIETKH, KOTOpbIE HAa3bIBAIOTCS  OMOJIOTMYECKHMHU
KaTaJnu3aTopaMu...

17. MuKpoOpranu3Mel, KOTOPbIE )KUBYT U Pa3MHOKAIOTCS TOJIBKO B KIIETKE- X03AUHE, 3TO..
18. Knaccudukanus 6akrepuii [[.bepru sBisieTcs mpuMepow ... KiacCupUKAIHH: ...

19. MukoJsiorus u3y4aer...

20. KynbrypansHeiMu cBOMCTBaMU OaKTEPHIl Ha3bIBAIOTCA. ..

21. UYucras KylnbTypa MUKPOOPTaHHU3MOB — 3TO...

22. Tun B3aMMOOTHONIIEHMH, KOTJAa OAMH BHUJ MHUKPOOPraHU3Ma 3a/Jep KUBAaeT WU
MOJIABJISET PA3BUTHE JIPYTOTO, - 3TO...

23. Tun B3aMMOOTHOIICHUHN, IPU KOTOPOM MapTHEPHI COOOIIECTBA M3BJICKAIOT IMOJIb3Y OT

B3aMMOCYIIIECTBOBAHUS, TPU OTOM HHU OJHWH W3 HHUX HE MOXET CYIIECTBOBaTh 0€3 Apyroro,
HA3bIBACTCH...

ymemy:

- 0peaHu308amdv U NPOBECMU MUKPOOUONOSUYECKUE UCCTe008AHU,

-8bl0e/IAIMb U UOEHMUPDUYUPOBATD MUKPOOP2AHUMbL,

- AHATU3UPOBAMb PE3VIbMAMbl MUKPOOUOLOSULECKUX UCCIe008aHUN U 0A8AMb 3AKNI0YEeHUsL;

1. CaHuTapHO-TIOKa3aTeIbHBIM MUKPOOPTAaHU3MOM JUISI OLIEHKH KauyeCTBa BOJIBI SIBIISIETCSL. ..
2. Amnmnapat, B KOTOPOM ITPOU3BOAAT CTEPUIIN3ALMIO [TAPOM I10/1 1ABJICHUEM. ..

3. Meton «®aaMOupoBaHHE» O3HAYAET...

4. B npupoze apoxxku B 60JIBIIOM KOJIMYECTBE BCTPEUAIOTCAL. ..

5. OcCHOBHBIE ITPEICTABUTEIH CIIUPTOBOIO APOKEHUS-. .

6. Jlis mostyueHust cnupra KyJlbTHBUPOBAaHUE JPOXKKEH BEAYT B...

7. Haubonee ycToi4MBBIM K BO3IEHCTBUI0 MUKPOOPTaHU3MOB SIBIISIETCA. ..

8. BosnbmHCTBO mpeacTaBUTENE aHa’pOOHBIX IEJUII0JI030pa3iaraloux Oakrepuit
OTHOCHAT K POJY...

9. [Tony4yeHne TUMOHHOW KHUCIIOTHI U3 YIJIEBOJOB B HACTOAIIEE BPEMs OCYLIECTBISIOT C
WCIIOJIb30BaHUEM T'pHoa...

10. YKCycHOKHUCIBIE OaKTEPUH XapaKTEPU3YIOTCs CIEAYIOIIUMHU CBOMCTBAMU: ...

11. MUKpOOpraHu3MBbl, YCBAaUBAIOIINE YTICBOAOPOIbI, IIMPOKO PACTIPOCTPAHEHHL. ..

12. MacnsHokucible 6aKTepuu OTHOCITCS K POAY...

13. OcHoBHasl cpeia 00UTaHUS MACISTHOKUCIIBIX OaKTepUH. ..

14. Cpenoif 00MTaHUs MPOMUOHOBOKUCIIBIX OaKTEPU ABIISETCS. .

15. K Monounokucnoit MUKpodIIope OTHOCST MPpEACTaBUTENEH POIOB...

16. Tun mono4yHOKHCIOro OpOXKEHMs, MPU KOTOPOM M3 caxapoB oOpaszyeTcs TOJIBKO
MOJIOYHAsI KHCIIOTA —...

17. OCHOBHO# MPOJIYKT MOJIOYHOKUCIIOTO OPOXKEHHUS —...

18. CaxapHpIM MHHUMYMOM HAa3bIBA€TCSl TaKO€ KOJHYECTBO caxapa B CHIphE, KOTOPOE
MO3BOJISIET JJOBECTH PEAKIIMIO CPeJIbl CUloca Jo...

19. Bropas daza Hutpudukanmuu 3akioyaeTcs. ..

20. [TepBas ¢aza HUTpUDUKAIIMH 3aKITIOYAETCH. ..

21. OkucneHne aMmuaka JI0 a30THUCTOM, 3aT€M a30THOW KHCIJIOTHI, OCYIIECTBIIIEMOE
MHUKPOOpPIraHu3MaMH, Ha3bIBAETCH. .

22. OCco00EHHO JIETKO XUTHH Pa3jiaraercs...

23. MuxkpoObl pasiiaratoT MOYEBHHY O] IeicTBUEM (epMEHTA...

24, OcHOBHbBIE KOHEUHBIE TPOAYKTHI IPU aHAIPOOHOM pacmajie Oenka —...

25. OcHOBHBIE KOHEUHBIE MTPOAYKTHI IPU a3pOOHOM pacmaje Oenka —...



26. [Tponecc pasznoxkeHus: OETKOB U JPYTrUX a30TCOACPKALIMX COCTUHEHUN B MOYBE MPHU
Y4aCTUM MUKPOOPraHU3MOB Ha3bIBACTCH...

27. [Tpu paznokeHUM OETKOB M JAPYTHX a30TCOAEPIKAIIMX COSAMHEHUH B TOYBE NpPHU
YYaCTHH MUKPOOPTaHU3MOB a30T OCBOOOXKIACTCS B BUJIC. ..

28. Cpean OpraHMuYECKHX COEJUHEHMM, COCTaBISIOUIMX KIETKY, IE€PBOE MECTO I10
konmdecTBy (He MeHee 50% cyxoif Macchl KIETKH) 3aHUMAIOT...

29. K acconnatuBHbIM OakTepusaM-a30T(HUKCATOPaM OTHOCAT MUKPOOPTaHU3MBI, )KUBYILIHE
30. K cBOGOTHOXUBYIIIMM MUKPOOpPraHU3MaM-I1a30TpOodaM OTHOCSITCHL. ..

31. [Ipomiecc mpeBpamieHUs MOJEKYISIPHOTO a30Ta B OpPraHUYECKHE COCIUHEHHS

MHUKPOOpPraHu3dMaMu H HHTCIrpanust €ro B 66.]'[01(, KOTOpBIfI B KOHII€ KOHIOB IIOIIAJAacT B IIOYBY,
Ha3bIBACTCA...

32. OxuciieHue amMMuaka 10 a30THCTOH, 3aTeM a30THOH KHCIIOTBHI, OCYIIECTBISIEMOE
MUKpPOOPTaHU3MaMH, HAa3bIBACTCH...

33. OCco00EHHO JIETKO XUTHH Pa3yiaraercs...

34. MukpoObI pa3iaraloT MOYEBUHY MO IEHCTBUEM (EPMEHTA...

35. OcHOBHBIE KOHEUHBIE TPOAYKTHI MPU aHAIPOOHOM pacmaje Oenka —...

36. OcCHOBHBIE KOHEYHBIE TTPOIYKTHI MPU a3pOOHOM pacraje Oenka —

37. [porecc pasznokeHus: OSIKOB U JPYrUX a30TCOJACPKANIMX COCTUHCHHUN B IOYBE MPHU
Y4aCTHH MUKPOOPTaHU3MOB Ha3bIBACTCHAL. .

38. [lpu paznoxkeHun OCITKOB W JAPYrHMX a30TCOACPIKAIIMX COCAMHCHUH B TIOYBE IPHU
Y4aCTHH MUKPOOPTaHU3MOB a30T OCBOOOKIAETCS B BUJIC. ..

39. Cpean OpraHMYECKUX COEIUHEHHM, COCTaBJISIOUIMX KIETKY, IEepPBOE€ MECTO IO
konudecTBy (He MeHee 50% cyxoil Macchl KJIETKH) 3aHUMAOT...

40. K accoumatuBHBIM OakTepHUsM-a30T(QHUKCATOpAM OTHOCAT MHUKPOOPTAHU3MBI,
KUBYIIHE. ..

41. K cBOOOAHOXKUBYIIIUM MHUKPOOPTraHU3MaM-A1a30TpodamM OTHOCITCH. .

42. [Ipomiecc mpeBpamieHUs MOJEKYISPHOTO a30Ta B OpPraHWYECKHE COCIUHEHHS

MHUKPOOPraHu3dMaMu W HUHTCIrpanus €ro B 6CJ'IOK, KOTOpLIﬁ B KOHII€ KOHIIOB IOIIaAacT B IIOYBY,
Ha3bIBACTCA...

43. ITponiecc MUKPOOMOTOTHUECKON IEHUTPU(UKALIMH CYIIECTBEHEH MPH...

44, KoHeuHbIMU TPOAYKTaMM JUCCUMUIISIIMOHHON HUTPATpEeIyKIUH (ICHUTPUDUKALINN)
SIBJISTFOTCHL. ..

45. CooTHolIeHHE yriepoja U a30Ta B OPraHMYECKOM BEIIECTBE, IPU KOTOPOM Oyner
Ha0JII0AaThCSl MIMMOOUIM3AIHS a30Ta B TIOYBE...

46. HMmmob6unu3anus a30Ta BOSHUKAET BCIIEICTBHE. .

47. HesxenarenbHoe CBOWCTBO HUTPATOB —...

48. [Iporiecc HuUTpUUKAUK MOXXHO aKTHBH3HPOBATH MPOBEJACHUEM  CIIEAYIOIINX
MEPOIPHUATHH. .

49. K okucnutensiM BOCCTAaHOBJICHHBIX COCIMHEHUH JKeje3a OTHOCSTCS HUTYAThIC
OaKTepUH POOB...

50. BoccranoBneHre HEOpPraHMYECKUX COSNWHEHHH CEphl OCYIIECTBISECTCS OaKTEpUSIMHU
POJIOB...

8naoems:

- KaYeCcmeeHHbIMU U KOMUYECTBEHHBIMU MEMOOaMU MUKPODOUONIOSULECKO20 AHANU3A;
-MemoOUKamu UHOUKAYUU U UOEHMUDUKAYUU MUKPOOD2AHUZMOB,

1. B camopasorpeBannm HaBO3a, KOMIIOCTOB, C€HA, 3e€pHA MPUHUMAIOT HETIOCPEICTBEHHOE
y4dacTHe...

2. B mouBax, pacnoyioKeHHBIX B 30HE YMEPEHHOTO KJIMMaTa, Ipeo0IaiatoT.. .

3. [Ipy mOHMXEHHOW BIAXKHOCTH B cyOcTpare, T.e. MPH TOBBIIIEHHONH KOHIEHTPALUU
BEIIECTB B BOJIC, XOPOIIO Pa3BUBAIOTCS MHOTHE. ..

4, Yepes nouBy nepeaaercs...

5. I'pynma  canpopuTHBIX  MHUKPOOPraHM3MOB,  pa3jararoluX JIETKOJOCTYIHbIE



OpraHn4CcCKUC COCAUHCHUA. ..

6. EcrectBennas cpema oOMTaHUS M JTydIIasi Cpeaa COXPaHEHNST OPTaHU3MOB, OCHOBHOM HX
pesepByap — 3T0...

7. MuHuMaIbHOE KOJMYECTBO MHKPOOPTaHU3MOB, KOTOPOE MOXKET IMOJIEpKaTh 10YBA B
Hanbosee HeOIArONPUATHBINA EPUOJT — 3TO...

8. [Tpu cumOmo3e ¢ MUKOPU3HBIMU TPUOAaMH PACTEHUS JIeTYe IEPEHOCHT. .

9. [IpencTaBuTenM JAaHHOTO TMpolecca — KIyOeHbKOBbIE Oaktepun poxa Rhizobium,
YKUBYIIIHE B CHUMOH03€ ¢ 0000BBIMU PACTCHHUSIMU. .

10. Merton xanumisipo [lepdunbeBa u ['abe mo3Boser...

11. ['maBHYIO pOJIb B CO3PEBAHUH HABO32a XOJIOIHBIM CIIOCOOOM HTPAIOT. ..

12. [Tpenapat pu3oTopduH BHOCAT MIyTEM. ..

13. Wucektunuanocts  Oakrepuit  Buma  Bacillus  thuringiensis  o6ecreunBaeTcs
00pa3oBaHHEM...

14. «Muxpoduiopoit paccesiuusi» I'.A.3aBap3uH Ha3Bal ... OaKTEPHIA..

15. Pa3HOBHIHOCTE  MHKOpHW3BI, Korma Tu(dbl  TpuOOB-MHUKOPH3000pa3oBaTeieii
pacnoiaratoTcsi BOKpYr KOpHs B BHJIE YEXJIa M B MEXKKJICTHUKAX KOPHS HA3bIBAIOTCA. ..

16. TpeboBaTenpHbBIE K NMPUCYTCTBHUIO KHCIOPOAa B TAXOTHOM CJIO€ IOYBBI Hapsay C
MHUKPOMHULIETAMH. .

17. B cenaxe npeobnanaror...

18. MukcobakTepuu B LIUKIIE Pa3BUTHS 00Pa3yIOT...

19. DKCTpeMaIbHbIE TEPMO(UIIBL. ..

20. [TocencTBEM WHTEHCHBHOTO IEPUOJMYECKOTO DBHIXJICHHS IOYBBl 0€3 BHECEHUS
OpPTaHUYECKUX CyOCTPATOB SIBISETCS aKTUBU3ALMS. .. MUKPO(]IIOPBHL...

21. [TouBeHHBIE BOJOPOCIH U IMAHOOAKTEPUH IO THITY TUTAHUS OTHOCATCS K...

22, Bcenamka mouBel  000pOTOM IUTACTa AKTHBH3UPYET TPOIECCHI... OMOTEHHBIX
AIIEMEHTOB...

23. CanpoTpodHbIi TUI TUTAHUS UMEET Irpuo...

24, [Ipu yBna)xHEeHNH ceHa Ha HEM IPEK/Ie BCETO HAUMHAIOT Pa3BUBATHCA. .

25. MuHHMaIbHOE KOJIMYECTBO MUKPOOPTaHU3MOB, KOTOPOE MOYBA MOXKET MOJIEPKATh B
HaunOosiee HeOMAaroNpUATHBIN IS UX Pa3BUTHS IEPUOJT —...

26. EcrecTBeHHass cpema oOWTaHUS W Jydmiash cpela COXPAaHEHUS MHUKPOOPTaHU3MOB,
OCHOBHOMH pe3epByap U NOCTaBIIUK MUKPOOOB B BOJY U BO3JYX —...

27. K npsiMbIM MeTO1aM onpeieNIeHHs YUCICHHOCTH MUKPOOPTaHU3MOB OTHOCSTCS. .

28. HazoBure nasoukoBuaHyr0 OakTepuio, JIOMUHHMPYIOIIYIO B  IOYBaX CO
cI1a0ONPOTEKAOIIUMHE MTPOIECCAMU MUHEPATH3AIMHA OPTaHUIECKUX BEIIECTB. ..

29. TpeboBaTenbHbl K MPHUCYTCTBUIO KUCIOPOAAa B TMAaXOTHOM CJIO€ TOYBBI Hapsay C
MUKPOMUIIETAMH. .

30. bakrepuanbHoe ynodpenue GpochopobakTepuH COAEPKHUT KISTKH. ..

31. baktepuanbHoe ynobpeHue a30To0aKTEPUH COAEPKUT KIETKH. .

32. bakrepuanbHoe ynoOpeHne HUTparuH (pu3oToppuH) COAEPIKUT KIIETKH. ..

33. IIpu nocese B yamiku Iletpu Ha arape Calypo pa3BeneHust Ne2 moyBeHHOW CyCHEH3UU
(10-2) BeIpociio 45 kos10HU# TpUOOB, YTO COOTBECTBYET: ...

34, VYdacTByrone B pa3ioKEHHH TOJIMMEPHBIX COCTUHEHHWH B TOYBE THIA Kpaxmala,
KJIETYaTKH, JUTHUHA JI0 PACTBOPUMBIX MOHOMEPOB...

35. OCHOBHBIC  yTHJIM3aTOPbl OPraHMYECKUX BEIIECTB HAa KOHEYHBIX CTaJUsIX
MpEeBpaIleHHs] B YCIOBUAX X HU3KON KOHIIEHTPALIUH B CPEJE. ..

36. MuxkpoopranuzMbl ¢ OOJBIION CKOPOCTHbIO MOTPEOIEHHS] paCTBOPUMBIX COEIMHEHUN
IIPU UX BBICOKOM KOHIIEHTPAIIUH B CPEIE. ..

37. KpynHast skojormueckas Tpymnmna, Y4acTBYIOIIAs B MHHEPAIH3aIMUd OPTaHUYECKHX
OCTaTKOB PACTeHHUH U >KUBOTHBIX M B 00pa30BaHHWU ITOYBEHHOI'O TyMyca; JyKapHOTHYECKHE
MHUKPOOPTaHU3MbI TIPOCTOW OpPTaHMW3allMd — OT OJHOKIETOYHBIX J0 HHUTYATHIX, MHUIEATHHBIX,

Pa3sMHOKAroIuecs CriopamMu —...



38. HanpaBieHHble UW3MEHEHHs B CTPYKType MHKPOOHOTO  HAaceleHUs II0YB,
[OCJIeIOBAaTENbHAs. CMEHA OJHOTO KOMIUIEKCA JPYTHUM, COINPOBOXKAAIOIINECS H3MEHEHHEM
MUKPOOHOJIOTUYECKHX MPOLIECCOB MPEBPALICHUS BEIIECTBA U DHEPTUH, -...

39. K meronam HaO0AeHHSI 32 MUKPOOPTaHU3MaMHU B IIPUPOJAE OTHOCAT: ...

40. BBenenne B CENbCKOXO3SHCTBEHHOE WCIIONB30BaHUE TIOYBBI IOCIE Pa3pabOTKU
MIOJIE3HBIX NCKOMAEMBIX Ha3bIBAETCH. ..

41. [ToyBeHHbIE ~MHKpPOOPTaHM3MBI, CIIOCOOHBIE ACCHMMJIMPOBATH OPraHUYECKHE

COCAUHCHUA U3 paCTBOPOB C HU3KOH KOHHGHTpaHHeﬁ —.

Kpurepun oueHuBanus:
% BBINOJHEHHUS 3aJaHHS Pe3yabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TCHO

3. KomMmuiekT 3a1aHuii 1)1 KOHTPOJIbHOMH padoThl

Bapuant Nel

1. MuxkpoOuonorus, ee OOBEKThl, MECTO U POJb HAYKH B CHCTEME OHMOJOTHYECKHX,
CEJIbCKOXO3SMCTBEHHBIX HAYK, IPUPOJIE, POU3BOJICTBE, OBITY.

2. Cum0Omno3, kKoMMeHcanu3M, MeTabno3. Onpesenenue, CyHOCTb, KOHKPETHBIE TPUMEPHI.
[IpuMmeHeHne 3TUX B3aMMOOTHOILIEHUI Ha TMPAKTHKE.

3. [TouBennas mukpooOuonorus. 3HaueHue pabor B.B.JlokywaeBa, II.A.Koctsiuesa,

B.M.Bepnaackoro, M.beitepunka, C.H.Bunorpaackoro, H.I'.Xonognoro, C.I1.Koctsruena,
B.JI.Omensuckoro, H.H.Xynskosa, H.A.KpacunbnukoBa, E.H.MumryctuHa B CTaHOBIEHUM U
Pa3BUTUU TOYBEHHOW MUKPOOUOJIOTHH M SKOJIOTUH MHUKPOOPTAHU3MOB.

4, MuxkpoOHBbI€ Ipenapartsl JUIsl 3alUThl K CTUMYJISIIIIN POCTa paCTeHUl. AHTUOMOTHUKH KaK
cpencTBo 00pbOBI ¢ HUTONATOTCHHBIMH MUKPOOPTaHHU3MaMHU.

5. [TpencraBuTenu mapcTBa rpubOB KIacCOB 3UTOMULIETHI, ACKOMHIIETHI, 023U IMOMHUIIETHI,
JNEUTEPOMHUIIETHI.

Bapuant Ne2

1. OCHOBHBIC TPYNIBI MPOKAPUOT: OAKTEPHU, PUKKETCHH, MHKOILIa3Mbl, aKTHHOMHIIETHI,

CHHe-3eJIeHble BoJopociu (muaHoOakrepun). HMx Mopdonornueckue 0ocoOeHHOCTH. MeTo/bl
UCCIICIOBAHMS.

2. AHTaroHusM, IapasuTH3M, XHUIIHUYEeCTBO. OmpeneseHne, CyIHOCTb, KOHKPETHBIE
npuMepsl. Vcrionp30BaHNne STUX 3HAHUH B 3aIIATE PACTEHUN, MEUIINHE, BETEPUHAPHH.

3. [TouBEeHHBIE MUKPOOPTaHU3MBbI, METO/IBI OIIPEJEIIEHHS] UX COCTABA.

4, OHTOMOIIaTOT€HHbIe Mpenaparbl (MUKPOOHbIE NECTHLMIbI WM OHMOWHCEKTHULIUIIBI)

0aKTepHaIBLHOTO MPOUCX0XKICHHSI TPOTHB HACEKOMBIX-BpEAUTENEH JIECOB U CEIbCKOX03AHCTBEHHBIX
KYJIbTYD.

S. [IpencraBpTe pUCYHOK OakTepHaibHON KJIETKH, O0O3HAa4YbT€ MOBEPXHOCTHBIE
CTPYKTYpPBI: KI'YTUKU, BOPCUHKU (PUMOPHUH, MUIH), KANICYTy U KJIETOUYHYIO CTEHKY U BHYTPEHHHE:
[IUTOIUIa3MAaTHYECKYIO MeMOpaHy, HyKJI€OH 1, BKIIOUEHUs, pHOOCOMBI, TIIa3MH/IBI.

Bapunant Ne3

1. I'puObl  KJIACCOB 3MIOMHUIET, ACKOMHMLET,0azuauomuner. HMx mopdonoruueckue
0COOEHHOCTH, pU3HNOTOTHIECKHEe (DYHKIINH, 3HAYCHUE B IPUPOJIE, UCTIOTH30BAHHE.

2. XUMHUYECKUH COCTaB KJIETOK MHUKPOOPIaHW3MOB. Ero MOCTOSHCTBO M 3aBUCHMOCTH OT
yCIIOBUH cpeibl. BHOKOMIIOHEHTHI KJIETOK, U3 (PU3UOJIOTHYECKas POJIb.

3. Metoap! U3y4yeHHss MUKPOOPTaHU3MOB HEMOCPEICTBEHHO B MOYBE: CTEKJIa 0O0pacTaHus
Xonoauoro-Poccu, kanumispueiit meton [lepdunsesa-I"ade.

4. DHTOMOIIATOTEHHBIE  TPUOHBIE Tpermaparbl MPOTHB  HACEKOMBIX-BpEAHUTENEH,

UCIOJIb3YEMBIE IS 3alllUThl PACTEHU, X BO3JIEHCTBUE HA HACEKOMBIX.
5. [IpencraBpTe pUCYHOK OakTepUaibHON KJIETKH, O0O3HAYbTE€ IOBEPXHOCTHBIE



CTPYKTYPBI: KT'YTUKH, BOPCUHKH ((PUMOpPUH, MUIN), KAIICYTy U KJICTOYHYIO CTEHKY M BHYTPEHHHUE:
LIUTOILUIa3MaTUYECKYI0O MEMOpaHy, HyKJI€OH 1, BKIFOUEHHs, pUOOCOMBI, IIa3MU/IbL.

Bapuant Ne4

1. Ponb GepMEHTOB B JKU3HEAEATEIBHOCTH MUKPOOPTraHU3MOB. DK30- U 3HAO(PEPMEHTHI B
kinerke. KoHcTUTyTHBHBIE, afanTuBHBIE (MHAYUHOENbHBIC), penpeccHOenbHble (EepMEHTHI.
Hcnonb3oBanne MUKpOOHBIX (DEPMEHTOB B HAPOJIHOM XO3AHCTBE.

2. Ouznyeckue, XUMHYECKHE W OuoNorndeckue (aKTOpbl CpPEIbl, OIMPEISISIONIHe
pa3BUTHE MUKPOOHBIX 1IEHO30B IMOYBBI. AHTPOIIOT€HHOE BO3/ICIICTBIE HA IOYBEHHbIE OMOIIE30HO30B.
3. BupycHble OuonecTHmuasl Ha OCHOBE OaKyJOBHPYCOB KaK HEMATOTCHHBIX IS
MMO3BOHOYHBIX M arPECCUBHBIX B OTHOIIEHUH HACEKOMBIX-BpenuTenei Bupun-sui, Bupun-am u ap.
4, [lapcTBo Vira — HeknerouHble cymiecTBa. OCHOBBI HMX KiaccHuKanmuu. MeToibl
KYJIbTUBHPOBAHUS, UccienoBanus. OCHOBATENU BUPYCOIOTHH.

S. [IpencraBpTe pHCYHOK OakTepuadbHOW KIETKH, O0003HAYbTE TOBEPXHOCTHBIC

CTPYKTYPBI: KT'YTUKH, BOPCUHKHU (PUMOpHUH, TTHJIH), KAICYIy U KIETOYHYIO CTEHKY U BHYTPCHHHE:
[IUTOIIA3MAaTHICCKYI0O MEMOpaHy, HYKJICOU]I, BKITFOUCHHUS, PHOOCOMBI, TUTa3MUJIBI.

Bapuant No5

1. [lapcTBo Vira — HekieTouHble cymecTBa. OCHOBBI WX KiacCHpUKaimu. MeTomabl
KYJIbTUBUPOBaHUs, UccaeaoBaHusA. OCHOBATEIN BUPYCOJIOTHH.

2. [luTaHne MUKPOOPraHU3MOB, MEXAHU3Mbl U THUIBI MUTaHUsA. VICXOAHBIE M KOHEUYHBIC
MPOJYKTHI IPU PA3HBIX THUIAX MUTAHMUS.

3. Mertoasl  BbIICNCHHS, Yy4yeTa U HUIACHTU(DUKAIMK  MHUKPOOPTraHW3MOB.MeTobl
oTpeeNieHUus] CyMMapHON OWOJIOTMYECKOW aKTUBHOCTH IOYB: METOJl amIuiMKauuid MuirycTuHa-
Bocrpogoii-IlerpoBoii, onipeaenenne pepMeHTATUBHON aKTUBHOCTHU MOYB.

4, [Ipumenenue OakTepuaNbHBIX yIOOpEHUN Kak crmoco0 aKTUBU3ALMU TOJE3HOM
MMOYBEHHON MHUKPO(MIOPHI M TOBBIIICHHUS MPOTYKTUBHOCTH PACTCHUM.
5. [IpencraBpTe pHUCYHOK OakTepuaibHOW KIETKH, 0003HAYbTE MOBEPXHOCTHBIC

CTPYKTYPBI: KT'YTUKH, BOPCHHKH ((PUMOpUH, MUIN), KAIICYTy ¥ KIETOYHYIO CTEHKY M BHYTPCHHHE:
[UTOIJIA3MAaTHUECKYI0 MEMOpaHy, HYKJICOU I, BKIIOUCHHUS, PHOOCOMBI, ITa3MU/IbI.
Bapuant Ne6

1. OTkpbITHE MUKpPOOPTaHW3MOB AHTOHHM BaH JleBeHrykoMm. «OmHcaTenbHBIA MEPUOI»
pa3BuTus yueHnus o mukpobax. Pabotsr JI.C.CamoitnoBuua, M.T.TepexoBckoro.
2. CymHOCT, aBTOTPOPHOTO H TeTepoTpodHOro mnuTaHus. buHOCHMHTE3 yrieBoJOB,

JUTHUJIOB, HYKJICHHOBBIX KHCIIOT, ()EPMEHTOB, aHTHOMOTHUKOB, TOKCHHOB, BUTAMHHOB, POCTOBBIX
BEIIIECTB.

3. Ponb moYBEeHHBIX MUKPOOPTAaHU3MOB B 00pPa30BaHUM M Pa3PYIIECHUU TIEPETHOA (TyMyca).
@dakTopel Ccpefbl, CIOCOOCTBYIOIIME TMpoOIleccaM HAKOIJIEHUS TyMyca B T10OYBaX pa3HbIX
KIIMMaTHYIECKHX 30H.

4. [TpumeHeHne OakTepUalbHBIX YIOOpPeHHH Kak CcHnoco0 aKTHBHU3ALMHU IOJIE3HOU
MTOYBEHHON MUKPO(IIOPH! U MOBBILIEHUS TPOTYKTUBHOCTH PACTEHUH.
S. [IpencraBpTe pUCYHOK OakTepHaidbHON KJIETKH, O0O3HAa4bT€ MOBEPXHOCTHBIE

CTPYKTYpBI: KI'YTUKH, BOPCUHKU (PUMOpHUH, MUIH), KANICYTy U KJIETOUYHYIO CTEHKY U BHYTPEHHHE:
[IUTOIUIa3MAaTHYECKYIO MEMOpaHy, HyKJI€OH 1, BKIIOUEHUs, pHOOCOMBI, TITa3MH/IBI.
Bapwnant Ne7

1. JIyu TIlactep — OCHOBOMNOJOXHHUK MHKPOOHMOJIOTUHM, OpraHU3aTOp  IIKOJIBI
MUKpPOOHOJIOTOB; €r0 OTKPBITHSL.
2. HcTounuku yriepona, a3oTa ¥ APYrux 3JIeMEHTOB A1 MUKpoopraHnu3MoB. Karabonusm

(?HEpromaromIre MIPOIIECCHI) u OnocuHTE3 WIn KOHCTPYKTHBHBIN MeTa0oIM3M
(aHepromnoTpedstomnue mpormecch). X 3HaueHuE U B3aUMOCBSI3b.

3. XuMu3zanus 3emieienus (BHeCEHne MUHEPATIbHBIX yI0OPEHH, MeCTUIIMO0B) — IPUUKHA
CIBUTOB JUHAMHKH MUKPOOHOJIOTHYECKHUX MPOLIECCOB B MOYBE. BinsHre MUHEPATbHBIXYT0OpEHUIA
U NECTUIUAOB HA IMOYBCHHOC MHKPOHACCICHHUC, INNIOAOPOAUE IIOYBBI M CKOPOCTH PA3JIOKCHHA
MECTHUINIOB B HEM.



4. KopheBsie (pu3omaHa), HpUKOpHEBBIE (pu3ocdepa) MUKPOOPTaHU3MBI PACTCHUH.
Crenu@uuHOCTh PU30LEHO30B PA3INYHBIX BUAOB pacTeHUH. CHMOMOTHYECKHE, aCCOLMAaTUBHUE U
napasuTuieckue (maparpopHsie) MUKPOOPTaHU3MbI B PH30LIEHO3aX.

S. [IpencraBeTe puUCYHOK OakTepHalbHON KJIETKH, O0O3HAa4bT€ IIOBEPXHOCTHBIE
CTPYKTYPBI: KT'YTUKH, BOPCUHKH ((PUMOpUH, MUIN), KANICYTy M KJICTOYHYIO CTEHKY M BHYTPCHHHUE:
LUTOIUIa3MaTUYECKYI0O MEMOpaHy, HyKJI€OH 1, BKIFOUEHHs, pUOOCOMBI, IIa3MU/IbI.

Bapuant Ne9

1. IIpocreiiue, crpoeHe KIETKH, OCOOEHHOCTH.

2. ®otoaBTOoTpodBI, XeM0aBTOTpOodbl. JluToTpodsr u opranorpodsl. OTKpbITHE
xeMocuHTe3a C.H.Bunorpajnckum. OCHOBHBIE ITPEICTABUTEIN KA A0W IPyIIbI.

3. Bnusiaue pasHbeix croco0oB 00paOOTKH MOYBBI Ha MHUKPOOMOJIOTHYECKHE MPOIECCHI,
IPOUCXOJIAIINE B HEH, CTENIEHb MUHEPAIU3aLlUU OPraHUYECKUX BEILECTB.

4. MuxkpoOHble mpenapaTsl Ui 3alIUThl U CTUMYJSIUH POCTa pacTeHuil. MHKpOOHBIN

aHTaroOHW3M M CaMOOYHILIEHUE MOYBbl. AHTHOUOTHKYU KaK CPEICTBO OOPHObI € (PUTONATOT€HHBIMU
MHUKPOOaMHU.

5. [IpencraBpTe pHUCYHOK OakTepuaibHOW KIETKH, 0003HAYbTE TMOBEPXHOCTHBIC
CTPYKTYPBI: KT'YTUKH, BOPCHHKH ((PUMOpHH, MTUIN), KAIICYTy ¥ KIETOYHYIO CTEHKY M BHYTPCHHHE:
[UTOIIA3MAaTUYECKYI0O MEMOpaHy, HYKJICOU], BKITFOUECHHUS, PUOOCOMBI, TIa3MH/IbI.

Bapuant Ne§

1. Kopuden mukpoduonornn M.M.Meunukos, P.Kox, 3.Bakcman, B.H.lllanomHukoB u
Ipyrue uccienonarenu. X posiabs B CTAHOBIEHUH U pa3BUTHH HAYKH.

2. CniocoObl MoNTydeHus: SHEPTUU IJIs )KU3HEACITEIbHOCTH MHUKPOOPTraHU3MOB. A3poOHOE,
aHa’poOHOE JbIXaHUE, HETIOJIHOE OKUCIIEHUE OPIaHUYECKUX BEILECTB.

3. Yyactue MHUKpOOPraHM3MOB B 00pa3oBaHUM U JOOBIUE TMOJIE3HBIX HMCKOMAEMBIX,
00pa3oBaHKe MECTOPOXKICHUH Cepbl, KAMEHHOTO YIJIsA, AECTPYKIUS MHHEPAIOB TTOYBOOOPA3YIOLIIX
MOPOJI.

4, PusocdepHbie W TOYBEHHbIE MUKPOOPTAaHHM3MBI KaK CTHMYJSATOPBI POCTa PACTEHUH,
MPOAYLUPYIOLIUE Pa3INYHble BUTAMUHBI, POCTOBbIE BEIIeCTBA: THOOEPEIIINHBI, ayKCUHbBI, KHHUHBI.
PusocdepHbie 1 mouBeHHbIE MUKPOOPTaHU3MbI KAK HHTUOUTOPBI pOCTa PACTEHUN, IPOAYLIUPYIOLIHE
(UTOTOKCHHBI.

S. [IpenacraBpTe pUCYHOK OakTepuadbHOM KIETKH, OO0O03HAUYbTE€ TMOBEPXHOCTHBIC
CTPYKTYPBI: KT'YTUKH, BOPCUHKH ((PUMOpPUH, MUIN), KANICYAy U KJIETOYHYIO CTEHKY U BHYTPEHHHUE:
LUTOIJIa3MaTUYECKYI0 MEMOpPaHy, HYKJIEOU] ], BKIIOUEHUS, pUOOCOMBI, TIa3MU/bI.

Bapuant NelO.

1. OcHOBHbIE HamNpaBlieHUs pPa3BUTUS MHUKpPOOMOJIOTMM Ha COBPEMEHHOM 3Talle
CeNIbCKOX 035 ICTBeHHOr0 mpou3BojacTBa.Mopdonoruss Oakrepuil. IIoBEpXHOCTHBIE CTPYKTYpBHI:
Karcysa, BOPCUHKM (IIWJIM), JKTYTUKH, KIJIETOYHAs CTEHKa, OCOOEHHOCTH €€ CTPYKTYphl Yy
IpaMIIOJIOKUTENNbHBIX, TPAMOTPHUIIATENbHBIX OakTepuii, apxebakrepuil. X cocrtas, opranuzanus u

GyHKIUH.

2. CxoAcTBO M paznuyue OpokeHHs, a’poOHOro JbIXaHHS, aHa’IPOOHOTO JbIXAHMUS.
AHa’poOHOE IbIXaHHUE C UCIOJIb30BAHUEM KUCIIOPOJIa HUTPATOB U CYIb(aToB.

3. Okonoruyeckue npo01eMbl HOYBEHHON MUKPOOHOJIOTHH.

4, [IpencraBpTe pHUCYHOK OakTepuaibHOW KIETKH, 0003HAUbTE MOBEPXHOCTHBIE

CTPYKTYPBI: KT'YTUKH, BOPCUHKH ((PUMOpPUH, MUIN), KANICYTy U KJICTOUHYIO CTEHKY U BHYTPEHHHUE:
LUTOIJIA3MaTUYECKYI0O MEMOPaHy, HYKJICOU/, BKIIOUEHHSI, pUOOCOMBI, TITa3MUIbIL.

BapuanTt Nell

1. Pa3BuTtre Ha pacTeHHsX (BEreTUPYIOLIMX WM CKOIIEHHBIX 3JIaKax, 3epHe, KOJOCKax)
TOKCHYHBIX TPHOOB, BBI3bIBAIOIIMX 3a00JIeBaHUS (MUKO3bI) WM OTPABICHUS (MHKOTOKCHKO3bI)
KUBOTHBIX U ITHII.

2. VYyacTrue MUKpOOPTraHW3MOB B KPYrOBOPOTE yIiiepojia. buocuHTE3 MUKpOOpraHu3MaMu
YTIEPOACOACPKAIIUX OPraHMUECKUX BEUIECTB U Pa3sIo’KEeHUE UX B MpoLeccax IbIXaHUs, OpOKEHUSs.
OOpa3oBaHue 3HEPTUH B ITUX MPOLIECCAX.



3. BnusiHre ceBooOOpPOTOB Ha MOYBEHHOE MUKPOHACETICHHE U TII0A0POAHNE TIOUBHI.

4, Hapymienne nouBeHHBIX OMOIIEHO30B KaK Pe3yabTaT aHTPOIIOT€HHOTO BIUSHUA.

S. Hapucyiite ocHoBHbIE (OpMBI MHUKPOOOB IIapCTBAa IMPOKAPHOT, pPa3HbIE BAPHAHTHI
PacCIOJIOKEHUS CIIOp y OaKTepuid, CTpOeHHE BUPYCOB (OakTeprodaros).

Bapuant Nel2

1. BHyTpeHnHue cTpyKTypbl MPOKapuOT: IUTOIIa3MaTHYecKas MeMOpaHa, IUTOILIa3Ma,
HYKJICOU]I, TUTa3MH/IbI, pPUOOCOMBI, SHIOCTIOPHI U Jip. VX cocTas, opranuzanus U (yHKIHH.

2. CrnuproBoe Opoxenue. BoszOyautenu mnporecca. HMx  mopdonornueckue wu

¢bu3noIOorNUecKue 0COOCHHOCTH, XMMHU3M U IMHAMHKA, ITPOIECCHI, YCIOBHS, OJIarONpUATCTBYIOIINE
€ro TeYEHUIO, 3HaUCHHUE.

3. dusnueckue, XUMUYecKre, Onoornueckue (pakTopsl Cpeisl, ONpPEAEISIONINe Pa3BUTHE
MHUKPOOHBIX IIEHO30B I10YB.

4. ['n6beperuiiH, Kakpue MHKPOOPTaHU3MBI  €ro0  MPOAYLHUPYIOT, Ha3HAuCHHE,
UCIIO0JIb30BAHUE.

S. Hapucyiite ocHoBHbIE (OpMBI MHUKPOOOB IIapCTBAa IMPOKAPHOT, pPa3HbIE BAPHAHTHI
pacmosoXKeHus crop y 6akTepuii, ctpoeHue Bupycos (6akrepuodaron).

Bapuant Nel3

1. Poct 1 pa3zmMHOXeHHe TPOKAPHOT U SykapuoT. HazHaueHue ciop npokapuoT 1 3yKapuorT.
PenpoaykTrBHOE (II0JIOBBIMU U OECMITOJIOBBIMU CIIOPAMHM), BET€TaTUBHOE Pa3MHOKEHHE MUKPOOOB.
2. MonouHokucnoe Opoxenue. Bo3Oynutenu mnpomecca. Mx Mopdosoruueckue u
¢duznonornueckue 0coOEHHOCTH. XUMU3M, JUHAMHKA, YCIOBHS, OJAaronpHUATCTBYIOUINE TEYCHUIO
nporiecca. 3HaueHue.

3. BnusiHue aHTpONMOreHHOro BO3AEMCTBHMS Ha IOYBEHHblE OuoneHosbl. [lacTOuiHas
Jerpeccusi, BeIpyOKa Jieca, okapbl — (pakTopbl IEpecTPOMKH cOOOIECTB MUKPOOPTaHU3MOB ITOYBBHI.
4, MukpoOunosioruyeckue IMpouecchl NpU CYHIKE U CHJIOCOBAHUU KOPMOB. CrocoObl

pEeryJaupoBaHusl  KU3HEAEATEIIbHOCTH MHUKPOOPraHW3MOB Ha OCHOBE 3HAHUM  OCHOBHBIX
AKOJIOTMYECKUX YCIIOBHU:: BIAXXHOCTH, pH cpenpl, KOHIIEHTpauuu COJIEH, HATMYMUE I OTCYTCTBHE
KHCIIOpOJia U IPYTUX (DaKTOPOB Cpeibl.

5. Hapucyiite ocHOBHBIE ()OpMBI MHUKPOOOB IIapCTBAa IPOKAPHOT, pPa3HbIE BAPHAHTHI
pacIioyioKeHus crop y 6akTepuil, cTpoeHre BUPYcoB (6akTeprogaros).

Bapuant Nel4

1. Penponyknust BupycoB. Cranuu ajncopOuLuu, NPOHUKHOBEHMS, JETPOTEMHM3AIINY,
peIuIMKaly BUPUOHOB U OMoCcHHTE3 Oenka, cOOpKa U BBIXOJ.

2. MacnsHokucinoe u  aneToHoOyTmioBoe  OpokeHus.  Mopdonoruueckue Hu

¢du3nonoruyeckne 0coOEHHOCTH Bo30yauTene. XMMHU3M IMpolecca, yCI0BUsL,01aronprusTCTBYIOIINE
TEYEHUIO Ipoliecca. 3HaUCHHE.

3. Ponb moYBEeHHBIX MUKPOOPTAaHU3MOB B 00pPa30BaHUM M Pa3PYIICHUU MEPETHOA (TyMyca).
@akTopbl Ccpenbl, CIOCOOCTBYIOIIME MpolleccaM HAKOIJIEHHWs TyMyca B II04BAaX pas3HbIX
KIIMMaTH9YeCcKHUX 30H. [Ipo0iieMbl coxpaHeHHs Tymyca.

4. Mukpobuosiornyeckue MpoLecchl, TPOUCXOAIINE MPH CYIIKE CeHa OOBIKHOBEHHOI'O
Oyporo ¥ TIPOIYKTOB CEJIBCKOTO XO3sCTBA.METOJBI pEeryqUpOBaHHS KU3HEACATEITBHOCTH
MHUKpOOprann3MoB. [TokazaTenu BIaXXHOCTH, HHTUOUPYIOIIHME PAa3HbIE IPYIIBI MUKPOOPTaHU3MOB.

5. Hapucyiite ocHOBHBIE (GOPMBI MHUKPOOOB IapcTBa MPOKAPHOT, pa3HbIE BapHaHTHI
pacrioyioKeHus crop y 6akTepuil, CTpoeHre BUPYCcoB (6akTeprogaros).

Bapwnant Nel5

1. ['eneTnka MuKpoopranu3mMoB. HacieacTBeHHOCTh U (DEHOTUIIMYECKAs , TeHOTUITNYeCKast
M3MEHYMBOCTh. [lomydeHwe mEeHHBIX (GOPM MHKPOOPTAaHW3MOB U CEIBCKOTO XO3SWCTBA U
MPOMBIIIJICHHOCTH.

2. MacnsHokucmoe W areToHOOyTWUioBoe  OpokeHus.  Mopdoiornyeckue U

¢dusnonornueckre 0co0eHHOCTH BO30yauTene. XuMH3M Mpolecca, yCI0BUsI,0JIaronprusTCTBYIOIIHE
TEUEHHIO MPOIecca. 3HaUEHHE.
3. Mukpoopranu3mMbel B TOYBE Kak cpeae oOutanus. [louBeHHble OakTepuu,



AKTUHOMMIIETHI, TPHOBI, CHHE-3€JICHbIE BOJOPOCITH (IPOTOKOKKOBEIE). [Tomymsiuu, nenossl. Cocran
MUKpPOOHOTO HaceJleHUs! TOPU30HTATBHON M BEPTUKAIBLHOM MOSCHOCTH.

4, CenaxupoBanue KopMoB.CeHak M  3€pHOCEHaX —  MPOAYKTBI, OCHOBOM
KOHCEPBHPOBAHUS KOTOPBIX ABISAETCS (DU3MOJIOTHUECKAsI CYXOCTh [l MUKPOOPTaHU3MOB. Y CIIOBUS
COXPAHHOCTH 3THX KOPMOB.

5. Hapucyiite ocHOBHBIE (OpPMBI MHUKPOOOB IIapCTBA MPOKAPHOT, PAa3HbIE BapUAHTHI
PAacIoNIoKEHUs Criop y OakTepuii, CTpoeHre BUPYCOB (0akTepro(aros).

Bapuant Nel6

1. 'eneTnueckue peKOMOMHAIMM y TPOKApUOT: TpaHcopmaius, TpaHCAYKIUS,
KOHBIOTAITHSL.

2. MUKpOOpraHu3Mebl, pa3pyliaroIiue KIETYaTKy B a’pOOHBIX U aHA3POOHBIX YCIOBHSX.

XapakTepucTuka BO30yaMTEsIeH,, YCIOBUS HPOLECCOB M 3HAYEHHE HX B MPHUPOJE, CEIbCKOM
XO35HCTBE.

3. Bnusare o0paboTku MOYBbI (OTBAJIBLHOM, O€30TBAIBHOM, MTOBEPXHOCTHOTO PBHIXJICHUS U
APYrUX CrocoO0B) HAa XapaKTep MUKPOOHOIOIMYECKHX MPOoIieccoB. MuHepanu3anus pacTUTENbHBIX
OCTaTKOB Ha pa3HOM IITyOMHE MaxXOTHOTO CIIOS.

4, CuitocoBanue kopMoB. Cuiiocyemble pacTeHUs. 3HAYEHHE CaXapHOTO MUHHMYMa JJIs
3¢(deKkTUBHOIO  CWJIOCOBaHHMsS.  TepMoreHe3 W €ro  3HA4€HWE TpPU  CHUJIOCOBAHHUH.
MuKpoOHOoIOTHYEeCKHE TPOIIECCHI IPU XOJIOIHOM CIIOCO0e CHIIOCOBAHHS U METO/IbI PETYIUPOBAHHS.
5. Hapucyiite ocHoBHbIE (OpMBI MHUKPOOOB MApcTBa MPOKAPHOT, pa3HbIe BapUaHTHI
pacIioNIoKEHUs CIiop y OaKkTepuid, CTpoeHue BUPYCOB (0akTeproaros).

Bapuant Nel7

1. ['eneTnueckuii anmapar y NpoKapuoT, BHEXpOMOCOMHBIE (PAKTOPHI HACTIEICTBEHHOCTH —
TJ1a3MUbl, TPAHCIIO30HBI, SMTUCOMBI OakTepuil.I'eHHas HHXEHEePHUs B MUKPOOHOJIOTHH.

2. [lexTHOBOE OpoO’KeHHE, BO3OYIUTENH, XUMH3M, YCJIOBHUS Ipolecca. 3HAUYCHUE B
MEepPBUYHOI 00pabOTKe TyOOBOJIOKHUCTHIX PACTEHUH.

3. Bnusitame  ceBOOOOPOTOB M MOHOKYJIBTYp HAa  MHUKPOOPTaHM3MBI  TIOYBBHI.
[TouBoyTOMIIEHHE — CIE/ICTBUE HAPYIICHUS (DYHKIMOHUPOBAHUS MUKPOOHBIX 11€HO30B IMOYBHI.

4, MuxkpoOuosiornyeckue mnporecchl Npu ropsyeM crnocode cuiiocoBanus. [IpuumHbl U
3Ha4YeHUe TepMOreHe3a, IPUMEHEHHNE 3aKBaCOK IPU Ha3BaHHOM CII0COOe KOHCEPBUPOBAHUSI.

5. Hapucyiite ocHOBHBIE (HOpMBI MHUKPOOOB IIapCTBAa IPOKAPHOT, pPa3HbIE BAPHAHTHI
pacroyiokeHus crop y 6akTepuil, cTpoeHue BUpYcoB (6akTeprogaros).

Bapuant Nel8

1. Mertonbl cenekuuu MHUKpoopraHu3moB. IloigydeHne meHHBIX GOpM MHUKPOOPTaHU3MOB
JUISL CEJIBCKOTO XO35MCTBA.

2. [IpeBpaiieHre  MUKpOOpraHM3MaMH  COEAMHEHHH  a3oTra.  AMMOHH(UKALUA
a30TCOJEepXkKAIIUX OpraHMYeCKUX coeauHeHui. Bo3Oyaurtenn mnporecca, HCXOJHBIE, KOHEUYHbIE
OPOAYKTBI,  yCJIOBHSA,  ONAaronmpusATCTBYIOIIME  WIM  HMHTHOUpPYIOIIME  aMMOHHU(UKAIUIO.
XapakTepucTHKa aMMOHH(PHUKATOPOB.

3. Pone MHKpOOpraHM3MOB MNpH IMOJYYEHHMM M HCHOJIb30BAHWU HABO3a, KOMIIOCTOB,
CH/IEpATOB, COJIOMBI B CEJIbCKOM XO3SHCTBE. MHKPOOHOJIOrUs M OUOTEXHOJOTHS METaHOBOI'O
cOpa’kuBaHMs KHUJIKOT0 OECIOJCTUIOYHOIO HaB03a, OBITOBBIX OTXO0/I0B.

4, Muxkpoduiopa mionoB u oBoiuel. [Iporecchl XpaHeHHs ATHX HPOAYKTOB HAa OCHOBE
6uo3a. IIporeccol mepepabOTKU MIIOIOB M OBOIIEH Ha OCHOBE aHaOHMO3a, IeHOaHaOmo3a, abuo3a.
Mukpobuosornueckas, XUMHIECKasi Ipupojia «0omoOaka» KOHCEPBOB.

S. Hapucyiite ocHoBHBIE ()OpMBI MUKPOOOB IapCTBAa IMPOKAPHOT, pPa3HbIe BAPHAHTHI
pacnojoXKeHus crop y 6akrepuii, crpoeHue Bupycos (6akreprodaros).

Bapuant Nel9

1. OTHONIEHNE MUKPOOPTaHU3MOB Pa3HBIX CUCTEMAaTHUECKUX TPYII K (pakTopam BHENIHEH

cpeabl: (QU3UYECKUX, XMMUYECKHUX, Ouojornueckux.llpumepsl uCHoib30BaHUS 3TUX 3HAHUN B
CENIbCKOXO0351ICTBEHHOM IIPOM3BOJICTBE.
2. [IpeBpaiieHre MUKpOOpraHU3MaMu coeAuHeHuil azora. Hurpuduxamms, 1 u 2 ¢assl



mpolecca, YCIOBHUS, OJIaronpusTCTBYIOMINE TeUeHUIO. [10I0KUTENbHBIE U OTPULIATEIBHBIE CTOPOHBI
HUTpUUKAIMU. 3HAYCHUE HUTPU(DUKAITIU B TTIOYBE U MTPU XPaHCHUH HABO3A.

3. CHUHTETHYECKUE XHMHUYCCKHE COCIAMHCHHS (KCCHOOMOTHUKHM) M HX JCTOKCHUKAIUS HX
MUKpoopranu3dMamMu. COXpaHHOCTh M pa3pylIeHHEe KCEHOOHMOHTOB: IECTHUIIMIOB, TEepOHIINIOB,
MPOTpaBUTENICH CEMSH, CHHTETUYECKUX CMOJI, IUIACTMACC U JPYTUX IMPOAYKTOB OPraHUYECKOro
CHHTE3a B TMPUPOJIHBIX DJKOCHUCTEMAX MHUKpOOpraHu3MamH. llepcreKTUBBI HMCIOIB30BAHUS
OWomnpemapaToB B 3alUTe pPACTEHWH B CPAaBHEHWHM C XUMUYECKHUMH BEIICCTBAMH -
9KOTOKCUKOJIOTHYECKH OIACHBIMHU.

4, Cunte3 KOpMOBOro Oejika M aMHHOKHUCIOT MHKpoopranusMamu. lIpenmymiectBo
TEXHOJIOTUY MUKPOOHOTO Oelka repes )KUBOTHBIM, PACTUTEIbHBIM.

S. Hapucyiite ocHoBHBIE (OpMBI MHUKPOOOB IIapCTBAa IMPOKAPHOT, pPa3HbIE BAPHAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepHid, CTpOeHUE BUPYCOB (OakTepruodarosn).

Bapuant Ne20

1. Bnusinue  TemmepaTypel  Ha  KH3HEACATENBHOCT U KU3HECIMOCOOHOCTH

MUKpPOOPTaHU3MOB. MUHUMAaNbHBIE, ONTUMAaJIbHBIC, MAaKCUMaJIbHBIE TOYKH TEMIIEPATYypHI;
MUKpPOOOIIMIHOE U MUKPOOOCTATUYECKOE BO3/ICHCTBHE.

2. [IpeBpameHre MHKpOOpPraHH3MaMH COEIWHEHHH a30Ta. BoccraHOBIEHHME HUTPATOB,
HUTPUTOB ¢ oOpa3oBaHMEM MOJEKyJIIpHOro a3otra (neHuTpudukanus). Bos3Oynurenu
IeHUTpU(UKALNH, YCTIOBHS MpoIecca, 3HAYCHHE, METO/IbI €r0 PeryJMpOBaHusl arpoTeXHUUYECKUMH
MIpUEMaMH.

3. CunTte3 (epMEeHTOB, LEIUTIOIO30JIUTHYECKUE MYIBTUIH3UMHbBIE KoMIo3uimn («MOK»)
HAa OCHOBE HECKOJbKHUX ()EPMEHTHBIX MpEenapaToB IJid CHIOCOBaHUS COJIOMBL. Mcmonb3oBaHue
MPOAYKTOB (pepMEHTAINH TSI TOBBIIIEHUS OCIIKOBOCTH MacCHI.

4, [Tpo6uotuku (IPOAYLUEHTHl MOJIOYHOKUCIBIX OakTepHii), HCHOIb3yeMble IMpU
MIPUTOTOBJICHHH KHCIOMOJIOYHBIX MPOAYKTOB. [IpMeHeHne MOJTOYHOKHCIBIX MTPOAYKTOB — OCHOBA
npoUIaKTUKU TUCOAKTepro3a y J0JeH 1 )KUBOTHBIX.

S. Hapucyiite ocHoBHBIE ()OpMBI MHUKPOOOB IIaPCTBAa IPOKAPHOT, pPa3HbIE BAPHAHTHI
pacmosoXKeHus crop y 6akTepuii, ctpoeHre BUupycoB (6akTeprodaron).

Bapuant Ne21

1. OTHomeHne MHUKpPOOOB K (PU3MYECKUM (aKTOpaM Cpelbl: BIAXKHOCTH, TEMIIEpaType,
JABJICHUIO, KUCIIOPOY, CBETY, paauaiuu, kaputaiuu, CBU-snepruu.

2. [TpeBpaiieHre  MUKpPOOpraHM3MaMH  CO€AMHEHWHM a3ota. buonormueckas wu

abuonoruueckas gukcanus atMmochepHoro azora. [IpumeHeHre OMOIOTrHYECKOr0 a30Ta B CEIbCKOM
XO35HCTBE.

3. IIpsiMO€ M KOCBEHHOE Yy4acCTHE ITOYBEHHBIX MUKPOOPTraHW3MOB B IIPEBPALICHUSX XKele3a.
Mopdornoruueckue, Gpu3nonoruueckue 0COOEHHOCTH BO30yaAnuTeNnel. 3HaueHue.
4, ITomoxxutenpHBIE H OTpULATCIIBHBIC CTOPOHBI MCIIOJIB30BaHUA aHTUOMOTHUKOB B

’KMBOTHOBOJICTBE, MNTHUIEBOJCTBE. baruTpali, rpu3uH, KOPMOTPU3UH U Jpyrue aHTUOMOTHKH,
MPOAYIHPYEMbIe aKTHHOMUIIETaMH, TpudaMu, OaKTEpHUSIMHU, HTPAIOINE POJIb CTHMYJISITOPOB POCTa
BBIPAIMBAEMBIX KUBOTHBIX.

5. Hapucyiite ocHOBHBIE (HOpMBI MHUKPOOOB IIapCTBAa IMPOKAPHOT, pPa3HbIE BAPHAHTHI
pacrioyio’keHus crop y 6akTepuil, CTpoeHre BUPYCcoB (6akTeprogaros).

Bapwnant Ne22

1. BnusiHue xuMudyeckux GpakTopoB Cpebl HA MUKPOOpraHu3Mbl. 3HaueHue pH cpenst B ux
KHU3HENEATSILHOCTH, KPUTHYECKHE TI0KA3aTeld KOHICHTPAIMKd BOJOPOIHBIX HOHOB. BrusHue
XMMHUYECKHX BELECTB HA MUKPOOPTaHU3MBI.

2. B3anMooTHOLIEHUS] MHUKPOOPTraHM3MOB MEXAy CO00M M JPYyrUMH CYLIECTBaMH,
OCHOBaHHBIE Ha cUMON03€e, MeTabno3e, aHTaronusMe. [IpakTuueckoe UCIONIb30BaHUE.
3. KnyGenpkoBbie OakTepuu, X CBOMCTBA: CreNU(UIHOCTD, BUPYJIEHTHOCTh, AKTUBHOCTb,

KOHKYPEHTHOCIIOCOOHOCTh.  [loyueHne TeHHO-MH)KEHEPHBIMH METOJaMH  HOBBIX  CyIep-
3¢ deKkTUBHBIX a30TdUKCcUpyoMUX OakTepuil. BausHue BHemHUX (HaKTOPOB Cpeabl HA Pa3BUTHE U
KHU3HEJIEATeNTbHOCTh pU300Uit.



4. Pusocdeprpie M MOYBEHHbIE MUKPOOPTaHM3MBI KaK CTHMYJATOPHI POCTa PACTEHUH,
npoayuupyromme (GUTOTOKCHHBL. Pa3BUTHE Ha pacTEHUSX TOKCUTEHHBIX TI'PUOOB, BBI3BIBAIOILIMX
3a00JIeBaHUs CEITLCKOXO035IIICTBEHHBIX KUBOTHBIX.

5. Hapucyiite ocHOBHBIE (OpPMBI MHUKPOOOB IIaPCTBA MPOKAPHOT, PAa3HBIE BapUAHTHI
pacroyiokeHus crop y 0akTepuid, CTpoeHue BUpycoB (bakTepuodaros).

BapuanT No23

1. Xumudeckue (pakTopsbl, BIUSIONINE Ha )KU3HEICITEIbHOCTh MUKPOOOB. [IpakTndeckoe ux
UCIIOJIb30BAHUE.

2. Pa3BuTHE MHKpPOOPraHM3MOB B 3aBUCHMOCTH OT KHCJIOTHOCTH cpelbl. [IpakTHyeckoe
UCIIOJIb30BAHUE ITHX 3HAHH.

3. VYdacTue MHKPOOPraHM3MOB B KPYrOBOPOTE€ cCepbl B mpupoae. MuHepanu3aius
CEpOCOACPKAIIMX  OPraHMYECKHX  COCOMHEHWH,  cynbdodukanms,  aecynbdoduranus,

XapaKTepUCTHKA BO30YAUTENCH, YCIOBUS MX Pa3BUTHUs, 3HAUCHHUE MPEBPAILECHUI Cepbl B MPHUPO/IE,
JUIS CEeJBCKOTO XO3SIHCTRA.

4. OnuuTHBIE MHKPOOPTaHU3MBI TOBEPXHOCTH JIMCThEeB (puiuiocdepsl), ceMsH
(ructocdepsl), 30HbI KOpHS (pu3ochepbl, pU30IUIaHbI) PACTEHUM; UX POJIb B KH3HEACATEIHHOCTH
pacTeHuii Kak carnpo(UTOB U AaHTarOHUCTOB.

5. MukpoOHble  3emileyn0OpUTEeNbHBIE  Tpemaparbl  (HUTparuH,  pU30TOPQUH,
azoTobakTepuH, ¢docdopodakrepun, npermapar AMB). [lomydenune, nmpuMeHeHue, ISHCTBUE Ha
pacTeHue, BIUsSHUE Ha ypOKai.

Bapuant Ne24

1. BnusHue kucnopoga Ha KH3HEAESITETLHOCTh MHUKpPOOpPTraHu3MoB. Krnaccudukanus
MHUKPOOPIaHU3MOB 10 OTHOIIEHUIO K KHCIopoay. [IpakTuieckoe nCroab30BaHNE 3TUX 3HAHUM.

2. AspobHBIe U aHa’poOHbIE a30TPuKcupyroimme MUKpoObl. Mx Mopdonorudeckue,
OuoJIOTHYeCKHe 0COOCHHOCTH, (PM3NOJIOTHYECKNE CBOWCTBA. BiHsHrEe MOUYBEHHBIX (PaKTOPOB HA MX
KHU3HECATEIbHOCTD.

3. AHTUOMOTUKM MHUKpPOOHOTO, PACTUTENBHOIO M JKUBOTHOTO IpPOUCXOXAeHus, Mx
BO3JICHCTBME Ha MHKpoopranusmbl. IlyTu omnpeneneHus aHTUOMOTHYECKOW aKTHBHOCTH,
YCTOMYUBOCTH.

4. OnudutHas MUKpodIiopa, €e CoCcTaB, 3aBUCUMOCTh OT BHIA, COPTa, CTaJUU Pa3BUTHS
pacTeHMi1,HaCeKOMBIX, KIIMMaTa, TEXHOJIOTUH MTPOU3BO/ICTBA. 3HAYCHHE B )KU3HU PACTCHUH.

S. Posib MUKpPOOPraHn3MOB IpHU MOJYYEHUN U UCHOJIb30BAHUU HABO3a, «CKUAKOTO HAaBO3a,
KOMITOCTOB, CHJIEPAaTOB, COJIOMBI B CEITLCKOM XO3SIHCTBE.

Bapuant Ne25

1. [IpeBpamieHrie  MUKpOOpPraHM3MaMu  COeAMHEHMH  ¢docdopa: MUHEpaTu3alus

dochopconepxkaux OpraHMYeCKUX COEIUHEHUH, nepeBoa GpochaToB B pacCTBOPUMOE COCTOSTHHE.
Ponb Mukpoopranusmos B (pochopHOM MUTAHUU PACTECHUI.

2. [TponykThl OWOTEXHOJOTMHM MMKpPOOHBIX IMpENaparoB — HApOJAHOMY XO3SICTBY
(anTHOMOTHKM, OaKTepUaIbHbIE YIOOPEHMS, aMUHOKHUCIIOTHI, BATAMHHBI, THOOEPEIINHBI, 3aKBACKH
IS CHII0Ca, MUKPOOHOJIOTMYECKHIE CPEICTBA 3aIIUThI PACTEHH, CTUMYJISTOPBI POCTa, (PEPMEHTHI ).

3. Muxkopu3zanys pacTeHHi, 11eIeco00pa3HOCTh €€ MCIOIb30BaHUs IIPU JIECOHACAKICHUAX
OMOJIOTNYECKOI peKyIbTHBALIMN HAPYIICHHBIX 3€MEIb).
4, MukpoOHble  3emileyn00puUTelbHBIE  Ipenaparbl  (HUTparuH,  pU30TOPQUH,

azorobaktepuH, (ocdopobakrepun, npenapar AMB). Ilomydenue, npumeHeHue, ACHCTBUE Ha
pacTeHue, BIUSHHAE Ha ypOXKail.
S. Hapucyiite ocHoBHBIE ()OpMBI MHUKPOOOB ILapCTBAa IMPOKAPHOT, pPa3Hble BAPHAHTHI
PaCIOJIOKEHUS CIIOP y OaKTepuid, CTpOeHHE BUPYCOB (0akTeprnodaron).
Bomnpoch! k 3amyre KOHTPOIbHOM padoThI:
1.YTo0 Takoe npokapuoTsl? Kakne MUKpOOpraHu3Mbl OTHOCST K IPOKapuTam?
2.HazoBuTE OCHOBHBIE IPYMITBI MUKPOOPTaHU3MOB, OTHOCSIIMXCS K SMU(pHUTAM.
3.Kakne MUKpOOpPTaHU3MbI Ha3bIBAIOT MUKPOOAMU TUCTOC(EpHI?
4.HazoBuTe ri1aBHOE YCIOBHE )KU3HU MUKPOOPTaHU3MOB.



5.Kakne MUKpOOpraHu3Mbl OTHOCAT K CUXpoduaam?

6.Kakoii Bug OposKeHHSI UCTIONB3YETCS TIPU CUIIOCOBAaHUU KOPMOB?

7.9t10 Takoe «caxapHbIii MUHUMYM»?

8.Kakue MuUKpoopranu3mMbl OTHOCST K roiopuram?

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

10.Yto Takoe «auazoTpodu»?

Kpurepuu ouenku:

«3a4TeHO0» BBICTABIISIETCS B CiIy4ae, €cil KOHTPOJIbHasg paboTa BBINOJIHEHA 10 CBOEMY BapUaHTY,
JOMYIICHO 110 Ka)KJIOMY BOIPOCY 110 OAHOM HECYyIIeCTBEHHON omMOKe M Ha OJJUH BOIPOC JOIYyIIEHA
OJlHA CyLIECTBEHHasl OIIMOKa, MPUBEACHBI PUCYHKHU, TaOJIHUIBI U WILIIOCTPALUU, TpeOyrolue 3TH
MOSICHEHMSI 110 padoTe.

«He3aureHo» BbICTaBIsIETCS B cllydyae, €CIM KOHTPOJIbHAs Pa0oTa BBINOJHEHA HE IO CBOEMY
BapHUaHTY, JIOMYIIEHO MO MATHECITH HMPOIIEHTAaM BOIPOCOB IO OJHOM CYIIECTBEHHOW OIIMOKe, He
MPUBEACHB PUCYHKM M WUIIOCTpallMM M T.I. MO pabore, TpeOyrolume HSTU MOSICHEHHS K
IIOCTABJIEHHOMY BOIIPOCY.

4. Tembl pedpepatoB:
. OcHOBBI yueHust 00 uMMyHUTETE. IMMYHHUTET.
. IluieBpie TOKCHKOMH(EKIIHH.
. Iluiessle oTpaBIeHHUS.
. MukpoOuromorndeckas mopya ChIpbsi ¥ MPOIYKTOB OMOIOTHIECKOTO MTPOUCX OKICHHUS.
. BnusiHue ycnoBuil XpaHeHHs! ChIpbsl HA €0 MUKPOOHOJIOIMUECKYIO CTAOMIBHOCTb.
.. Bnusinue ycnoBuil XpaHeHUsl IPOIYKTOB Ha UX MUKPOOHMOIOIMUYECKYIO CTAOUIBHOCTb.
. MHKpOOHOIOTHSI MOPOKEHOI0, CYyXOro MoJioka. MUKpoOHas nopua.
. MukpoOuosorus MsaconpoaykToB. MUKpoOHas mopya.
9. Mukpodiiopa peiobl. MukpoOHast mopya.
10. Muxkpodaopa MmopenporykToB. MukpoOHast mopya.
11.MukpoOuosorus saun 1 sinenpoaykToB. MukpoOHas nopua.
12.MuxkpoOuosnorus KOHAUTEPCKUX U3aenuil. Bunbl MUKpOOHOH OpYH.
13. Mukpo6uonorus 6aHOUHBIX KOHCEPBOB. BHibl MUKPOOHOH MOpuH.
14. 3akBacku, UCTOPHUS CO3/IAHUS.
15. 3akBacku kinaccuduxarus.
16. MuUKpOOHOIOTUS U3TOTOBIIEHUS KHUCIOMOJIOYHBIX TPOTYKTOB.
17. Busisl MUKpOOHOH nopun xJieba 1 X1e000yI0UHBIX N3IENTUH.
18. VicTouHMKY MHPHUIMPOBAHUS MUILEBBIX TPOAYKTOB MUKPOOPTaHU3MaMHU
19. Ponie MUKpPOOPraHU3MOB B OXPAaHE OKPYXKAIOIIEH CPEIbI.
20. Mukpodiopa BKYCOBBIX TOBapOB, COCTaB HWCTOYHUKHU, BHJBI TOPYH, BO30YIUTENH,
IIPENYNPEXKICHUE.
21. Muxkpodiopa x1e000yI0UHBIX U KOHAUTEPCKUX U3ACTUH.
22. Mukpoiopa MUIIEBbIX )KUPOB, COCTAB, UCTOYHUKH, BO3OYIUTENHN, MEPHI MIPEAYNPEKICHHUS.
23. Muxkpodiiopa Tapbl, TpaHCIOPTA, YIAKOBOUHBIX MaTepHUajoB, 0COOEHHOCTH COCTaBa, CIIOCOOBI
ne3uH(EKIINH.

01N DN B~ WK =

Bonpocsl k 3amuTe pedepara:

1. Kakue MeTonpl MO3BONAIOT OMPEAETUTh UYUCIEHHOCTh M COCTaB OTIENbHBIX TPYIII
MHUKPOOPTaHU3MOB ?

2. YeM omnpenensieTcss U3MEHEHUH YHUCIEHHOCTH MUKPOOPTaHU3MOB ?

3. Kakumu axtopamu cpenbl onpenensercs pa3sBUuTHE MUKpOOHOTo O1olieHo3a’?

4. JlaiiTe ompeneneHus] MOHATHAM: METaOMOTHYECKHE OTHOIIEHUS MHKpPOOPTraHH3MOB,
CHHTPO(HBIC B3aHMOOTHOIICHUSI MEKPOOPTaHH3MOB.

S. Ot yero 3aBUCUT HOpPMUPOBAHHE MUKPOIOPHI?

6. Bakrepun, Kakux poJI0B UCTIOIB3YIOT MPU CO3JJAaHUH 3aKBACOK?

7. B kakux ciydasx npoBoJIsAT MUKOPU3ALMIO PACTEHUN?



8. Kakwue npotieccel HCIIOIB3YIOT NPU NOATOTOBKE K XPaHEHUIO?

0. Kaxkue Buap1 6akTepuii y9acTBYIOT B (POPMUPOBAHUU MUKPOQIIOPHI?
10. MeTonbl BO3CUCTBUS Ha MHUKPOOPTAHHU3MBI C Y4YETOM WX BIHSHHS Ha CHIpbe U
MPOAYKTHI?

Kpurepumn oueHuBanus:

«3a4TeHO» CTAaBUTCS, ©CIHM BBHIMOJIHEHBI BCEe TPeOOBaHUS K HANMCAHMIO W JOKiIana pedeparta:
o0o3HaveHa npodiema u 000CHOBaHA €€ aKTyalIbHOCTh, CAeNIaH KpAaTKUW aHaJIU3 Pa3IMYHbIX TOUEK
3peHHsT Ha paccMaTpuBaeMyl0 NpoOJeMy U JIOTHYHO H3JIO)KEHAa COOCTBEHHAs MO3MIIHA,
c(hOopMyIHUPOBAHBI BEIBOJIBI, TEMA PACKPHITA MOJTHOCTHIO, BBIEPKAaH 00bEM, COOII0ICHBI TPEOOBAHUS
K BHCHIHCMY O(i)OpMJIeHI/IIO, JAaHbl IIPABUJIBHBIC OTBCTHI HA JOIMOJIHUTCIILHBIC BOIIPOCHI.

«He 3auTeHO» — TeMa He pacKpbITa, OOHAPYKUBAETCS CYLIECTBEHHOE HEMOHUMAaHKE IPOOJIEMBI.

5. 3agaum
1. [Toxcuntath o0IIEe MUKPOOHOE YUCIIO BOJIBI, €CIIK B Tpex uanikax [letpu npu mocese 3- ro
pasBeneHus BbIpociio 68, 56 u 48 komoHui.
2. [Toacuntarh KOJIU-UHIEKC BOJIBI PY U3BECTHOM KoJu-TUTpE: a)l; 0)15; B)100.
3. [ToncunTaTh KONMMYECTBO B 1 MII IPOMOKEBOM CYCIIEH3UU KIIETOK JAPOKKEH MPU HATHYUH
21 knetok B cpeaHem Ha kBaapat 1/400 kamepsr ['opsieBa.
4. Hcnonb3ys TaOJIHILy MPEICIIbHBIX pa3Be/ieHui, HalTH KOJINYECTBO

JICHUTPUDUITUPYIONTNX MHKPOOPTaHW3MOB B mo4Be (cperma bepe3oBoif) mpu Haawdmu pocra B
npobupkax 6-ro passenmenus (3 u3 3); 7-ro passemenus (3 u3 3); orcyrcTBUs pocta B 8-oM

pa3BeeHUHN.
5. CoOTBETCTBYET M NPEIBSIBISIEMBbIM TpeOOBaHUAM MHUTheBass Boaa npu MADAHM 513;
KOJIM-UHJeKce 67

6. [Ipn yuere MHKPOOPraHM3MOB IIOYBBI METOJAOM BuHOrpamckoro B 1oyie 3peHHs

MHUKPOCKOIIa HacuuTaan B cpeaHeM 98 KIEToK MHKpoopraHu3smMoB. Kakoe KOIW4ecTBO
MHUKPOOPIaHU3MOB MPUXOAUTCS Ha 1 I' BO3IYIIHOCYXOW MOYBBI, €CJIM IUIOMIAb MOJsS 3pEHUs Ipu
MMMKPCHOHHOM MHUKpocKkonupoBanuu coctasisieT 0,025 Mm2 u BiakHOCTH 10uBHI paBHa 30%7

7. [Togcunrtars yncneHHOCTh akTHHOMHULIETOB HA KAA nipu nocese 0,05 M 3-ro pa3BeneHus
nouBsI (1 T BO3AYIIHOCYXOH ITOYBHI), €CIIH B IISATH Yaikax [leTpu BEIPOCIO, COOTBETCTBEHHO 25, 12,
16,38 1 9 KoJIOHUIT AKTUHOMHUIIETOB.

8. [TonpcunTarh 4MCIO MKUBBIX KJIETOK APOXOKEH MPU OKpAIIMBAaHUM METHUJIEHOBOM CHHBIO,
€clli TEeMHOOKpAIlleHHBIX KJIeTOK — 68, Bcero B mose 3peHus mukpockorna — 90. Hackomnbko
KHU3HECNIOCOOHA JTaHHAas KyJIbTypa APOXKen?

9. IIpu nocese Ha MITA mouBeHHOM cycneH3uu 3-To paszseneHus Beipocio 88 KOE; mocie
rnacTepusaluy JaHHOW cycrieH3uu B 4vamikax [lerpu nacumtanmu 24 KOE. IlomcuurtaTh mporieHT
OalMIUIAPHBIX GOpM GakTepuil TaHHOM MOYBHI.

10. [Ipu caHuTapHO-OAKTEPUOIOrMUECKOM HCCIEOBAaHUM TIOYBbI ObUIO  BBISIBICHO
npucyrcTBue TepModuiabHbIX OakTepuil. Kakoif BBIBOJ MOXKHO caenaTb O CaHUTapHOM
0J1aromnoJIy4rny JaHHOTo 00BEKTa OKpYKatollel cpepl?

Kpurepun ouenuBanus:

«3a4TEHO» OTBET JIaH MPABWILHBIN C TOTUYECKUM 00OCHOBAHHUEM PEIICHHUS, TPABUILHOE U3I0KEHHE
MaTepHalia U pallioHaIbHOE HCITOJIb30BaHHE BPEMEHH, OTBEJACHHOTO Ha 3aJaHHeE.

- «HE 3a4TE€HO». OTBET He MNpaBWIbHbIA. OOBSICHEHHWE XOJla €€ peIICHUS JaHO HEeIOJHOE,
HETIOC/IeIOBAaTeNIbHOE, C TpyObIMU omuOKamMu, 0€3 TEOPEeTHYECKOro OOOCHOBAaHMs, OTBETHI Ha
JIOTIOJTHUTEIHHBIE BOTIPOCHI HEMPABUIIbHBIC (OTCYTCTBYIOT).



