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[Tpu pazpaboTke paboueil mporpaMMbl yueOHOM TUCIUIUITMHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO mno nanpapnenuto noarotoBku 35.03.05 «CamoBoACTBO», yTBEPKICHHBIN
MunucrepcTBoM oOpa3zoBanus 1 Hayku P «01» aBrycra 2017 r., mpuka3 Ne 737.
2) VY4eOHbI MMIaH OCHOBHOM oOpasoBarenpHOW mporpammbl 35.03.05 «CamoBoacTBo»

oOpa3zoBarenpHas nmporpamma «CaoBOACTBO, Ta30HOBEICHHE U (IIOPHCTHKA» OJJOOPEH YUYeHBIM
cosetoM PI'BOY BO I'AY Cesepnoro 3aypainbs ot «31» mas 2024 r. [Iporokon Ne 14.

PaGouast mporpamMma y4eOHOM TUCHUILIUHBI 0100peHa Ha 3acenaHnuu Kadeapbl HHPEKITMOHHBIX
Y MHBA3HOHHBIX Oosie3Heit oT “317 mas 2024 . [Iporokosn Ne 9

. " J ///Mﬁ
3aBenyromnuii kKageapoit S 10.B. I'nazynos

Pabouas nporpamma y4eOHOM TUCHUIUIMHBI (MOAYJISI) 0J100peHa METOANYECKON KOMHCCUEN
uHcTuTyTa oT «31» mast 2024 r. IIpotokon Ne 08.

[Ipencenarens METOAMYECKONH KOMUCCHH HHCTUTYTA @ M.A.YacoBiukoBa

Pa3zpaboruuk:
Koznosa C.B., noueHt, kauj. Ouoil. HayK.

]

JAMpeKTOp MHCTHTYTA: Konommu M.A.



1.

IlepeyeHb MJIAHMPYeMBbIX pPe3yJIbTATOB 00y4eHHS N0 TUCIUILIHHE,

COOTHECEHHBIX CIIAHHPYEMBIMHU pe3yJIbTATAMH 0CBOCHHSI 00pa30BaTeJIbHO

NPOrpaMMblI
Koo W Kato [lepedyeHb MIaHUPYEMBIX
KoMne- Pe3ynbTaThl OCBOCHUS p pe3yabTaToB 00yUEHHS 11O
JTOCTHIXKCHUA
meryuu T CITUITIIMHE
KOMIICTCHIIUHN
BHamb: MOP(OIIOTHIO u
(M3HOIOTHI0O  MHKpPOOPTaHH3MOB,
BIMSHUE OKPYXAIOIIEH Cpensl Ha
X pa3BUTHE.
ymems: JIMYHO u
[10CIIeI0BATELHO 00oCHOBaTh
pUHSTHE TEXHOJOTUYECKHX
WJT-90mk-1 [peLlICHUIT Ha OCHOBE IOJYYEHHBIX
BHAHUI;
CrocobeH DElaTh [PUTOTOBUTH MUKPOIIPENapaThl U
P OrnennBaet o YMETbh OKpaIINBaTh UX IIPOCTBIMHH
[TUIIOBBIC 3aJa4H .
. [MHUKPOOHOJIOTUYECKHUM  [CTIOKHBIMH METOAAMH;
Ipo(eCCHOHANBHOM TOKA3aTeIsM OCYILIECTBIIAT moceB
JEsITeJIbHOCTHU Ha MHKPOOPTaHH3MOB Ha
OCHOBE 3HAHUIM Ka4eCTBa IIMIICBBIX [ TaTeIbHBIC cpezbl ULt
OIIK-1 OCHOBHBIX 3aKOHOB  [IPOJYKTOB, [TOAYACHMA — AHCTBIX — KYTIBTYP
a’pOOHBIX u aHa’pOOHBIX
MaAaTEMATHYCCKUX U MpEaAOTBPATHUTDL Gakrepuii " FpI/I6OB,
C€CTECTBCHHBIX HAYK C  1CII0JIb30BAHUE MICHTU(QUIIMPOBATH BBIICICHHYIO
IIPUMCHCHUEM [IPOyKTOB, KyJIBTYPY no  Mopdonoruu,
HH(bOpMaL[I/IOHHO- KYJIbTYpaJIbHbIM U (I)I/ISI/IOJ'IOFO'
COACPKAIHUX OMOXMMUYECKUM MPU3HAKAM
KOMMYHUKAIITMOHHBIX 6 o 0 :
“ BO3 YJII/ITGJ'IGI/I e/laoems: MCTOaAaMU
TCXHOJIOTHH ICBEX PIZ[eHTI/I(l)I/IKaLII/II/I
m MHKPOOPTaHH3MOB;
3a00JIeBaHUI MeTolaMu 1mabopaTopHOTrO
OTpaBIIeHHit MicCIIeJOBaHMS BOJIBI, TIOUBBI,3€pHA,
BO3/lyxa, MHUIIEBBIX MPOJYKTOB,
KOpMOB.
2. MecTo AUCHHMILVIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM IPOrPaMMBbI

JanHas gucnuriMHa OTHOCUTCA K bunoxky 1 oOs3aTenpHOW dYacTH 0oOpa3oBaTeIbHOM

IIPOrpaMMBI.

Jnst m3ydeHus: JUCIUTUIMHBI HEOOXOUMBI 3HaHUS B oOnacTu: Pusnka, XuMus, IKOJIOTHSI,

boranuka.

MukpoOHoIOTHs SBISETCA TMPEIIISCTBYIONICH IUCIUTUIMHON i JuciuIinH: OCHOBBI
HAyYHBIX HCCIeNoBaHUM, Bpeautenu u 601€3HN JEKOPATUBHBIX KYJIBTYP U MEPbl OOPBOBI ¢
HUMH, ATpoxumusi, XpaHEeHHe NPOAYKIUHU CaJT0BOJACTBA, bHOIOrMYEeCKUE OCHOBBI 3allUTHI

pacTeHHui.

JlucturuinHa m3ydvaercs Ha 2 Kypce B 3 ceMecTpe 1o O9HOU hopMe 00yICHHUS.




3. O0beM IMCHUIIHHBI U BUbI Y4eOHO# padoThI

OO11ast TPYA0EMKOCTh TUCHHUILTHHBI cocTaBisieT 108 yacoB (3 3aueTHBIX eIUHMUII).

Bun yue6HO#I paboOTHI dopma 00yueHus
OuHast

AyIUTOPHBIE 3aHATHS (BCEro) 48

B mom yucne: -

JlekiioHHOTO THTIA 16

CeMUHApCKOTO TUIla 32

CamocTosiTe/IbHAsA padoTa (Bcero) 60

B mom yucne: -

[IpopaboTka MaTepuana JeKIuH, 30

MOJTOTOBKA K 3aHATHSIM

CaMOCTOATEIbHOE U3yUEHUE TEM 4

Pedepar 26

By mpoMeXXyTOYHO# aTTeCTaI|H: 3a4yer

OO0uasi TPy10eMKOCTh:

JacoB 108

BaYyeTHBIX €IUHULI 3

4. ConepsxkaHue 1M CUUIITIMHBI
4.1 Conep:kanue pa3aesioB 1M CHUNINHbBI
No HaumenoBanwue pa3zjeia Conepxanue paszzeia
/11 TV CITATIIIMHEBI
1 2 3
1. Brenenue B PasnooOpazue mupa Mukpo0oB. CTpoeHnEe
MUKPOOHOJIOTHIO. MPOKAPUOT (HampuMepe CTPOCHHS

CTpoeHue NpoKapuoT.

Temsl ekiuii: 1.BBenenue B
MUKpoOuonoruto. CTpoeHue
MPOKAPUOTHYECKON KIIETKHU.
2.I'enetnka GakTepuil.

2. MeTtaboausm [Tutanne MUKpoOOB. [IpIxaHue MUKPOOOB.
MUKPOOPTaHU3MOB 13MeH4YNBOCTEMUKPOOOB.
Tems! aexmnmii: 1. IIntanne
MUKPOOPTaHU3MOB.
2.MeTab0a13M MUKPOOPTraHU3MOB.
3. Yyactue [IpeBpaleHre coeAMHEHUH yriiepoia MUKpOQIIopoit B

MHUKPOOPTIaHU3MOB B
KPYroBOpOTE yriiepojaa u
Q30Ta B IPUPOJIE

AHAPOOHBIX U adpOoOHBIX ycioBusx. [Iporece
amMmMoHHpuKauu. Hutpudukanus u neHutpuduxaus.
A3oTduKCaLUS.

Tembl nexuuii: 1.I1peBpaiienune

MHUKPOOpPIraHu3MaMH 0€3a30THUCTHIX

COCTUHEHUN.

2.IIpeBpalieHue MUKPOOPTaHU3MaMHU COEIMHEHHH
A30Ta BIIPUPOJIE.

4. (OCHOBEI IIOYBEHHOH
MUKPOOHOJIOTHH.

Yyactie MUKpO(DIOpH! B TOYBOOOpa30BaHUU. BHOIIEHO3bI

pa3HBIX MOoYB. Mukpoduiopa ¢pumiocheps U pu3ochepsl.




MUKpOOpPraHU3MBbI TeMbl JTEeKLIU:
MMOBEPXHOCTU PACTEHUN 1.OCHOBBI TOYBEHHON MHUKPOOHUOIOTHH.

2.MUKpOOpraHu3MbI MIOBEPXHOCTH
ACTEHUI.

4.2.

Pa3genpl AucOUIINHBI 1 BUALI 3AHATHI
o4Has popMa 0OydeHHs

Ne HanmenoBanue pasnena Jlexumonnoro |Cemunapckoro [CP  [Bcero,
/1 T CLIATUIMHBI TUIA TUIIA JacoB
1 2 3 4 5 6
1. BBenenne B MUKpOOHOJIOTHIO. 4 8 14 26
CrpoeHue npoKapuor.
2. MeTabo3M MUKPOOPTaHU3MOB 4 8 14 26
3. YyacTue MUKpOOPTraHU3MOB B 4 8 16 28
KpyroBOpOTE yIieposa U a30Ta
docdopa, cepsl U kene3a B
IpUpoJIE.
4. OCHOBBI TOYBEHHOM 4 8 16 28
MHUKPOOHOJIOTHH.
MuKpoopraHu3Mbl IOBEPXHOCTH
pacTeHuit
Hroro: 16 32 60 108
4.3. 3aHATHA CEMUHAPCKOI0 THIIA
Noru/mm Ne paznena Tpynoemko
JIUCLUTLTAHBI Tema CTh
(dac)
O4YHaA
1 2 3 4
1 1 IMMEpCHOHHOE ~ MHKPOCKOIIHPOBAHUE. 2
Nzyuenue popm O6axrepuii. [IpuHimne! knaccupukanun
MTPOKAPHOT.
2 1 [IpuroroBneHne  BpeMEHHBIX IpenaparoB. [InecHeBble 2
' rpu6sl. [{poxoku. BHyTpuKiIeToOUHbIe BKIIOYEHUS IPOXIKEH.
AKTUHOMMLETHL. buonpenapaTel B CEJIbCKOM XO3SHCTBE. 2
3 1 IAHTUOMOTHKH. Onpenenenue YYBCTBUTEIHLHOCTH
MHUKPOOPTaHU3MOB K aHTHUOWOTHKaM MeToioM nuddy3un
B arap.
Muxkpobuosiornueckass  J1abopaTtopusi: IOMEIIEHHE, 2
4. 1 ma6.mocyna, 06opynoBaHue, MUTATEIbHBIE CPEIbI.
[TuTaTenbHbBIE CPEBI.
TexHnuka MHUKPOOHMOJIOTHYECKOTO  TOCeBa. XpaHEHHE 2
S. 2 MHUKPOOPTraHU3MOB. BbIiesIeHne YncTOM KyJIbTyphl
MUKDPOOOB.
Mopdomnoruueckue, KyJlIbTypalbHble U pU3UOII0TO0- 2
6. 2 OMOXMMHUYECKHE CBOMCTBA MUKPOOpraHu3MoB.  Poct
MHUKPOOPTaHN3MOB Ha TUTOTHOM U JKUAKOU Cpefax.
7. 2 KonmuuecTBEHHBIN yu4eT MUKPOOPTaHU3MOB B BO3/IyX€, BOJIE. 2
8 ) KonuyecTBeHHBIE ~ y4eT MHKpPOOPTaHM3MOB B IOYBE, 2

000pYyJI0BaHUH, UHBEHTAPE.




[loka3aTen  CaHUTapHOW MHUKPOOHMOJIOTHH. 2
9 3 WHaukaius caHUTapHO-TI0OKa3aTeIbHbIX MUKPOOPTaHU3MOB
Ha 00BEKTaXOKPY’KAIOIIEH CPeIbl.
Bo30ynurenu ciupTOBOTO U MOJIOYHOKHUCIIOTO OpOKEHUH: 2
10. 3 Mopoorus, CBONCTBA, YCIOBUS KYIbTUBUPOBAHUS,
3HaueHue. [IpuroropiieHne NOCTOSHHBIX PENApPaToB.
Bo30yaurenn MacistHOKUCIOTO OpoKEeHUs: 2
11. 8 Mopoorus, CBONCTBA, YCIOBUS KyJIbTUBUPOBAHUSA,
3HaUEHUE B MPUPOJIEU XO3IMCTBEHHOM JIeATEIbHOCTH
YesIoBeKa.
12. 3 Oxkpacka Oaktepuii 1o ['pamy, criop, Karcy. 2
MUKpOOPTaHU3MBI, YUYacTBYIOUIME B KPYTOBOPOTE 2
13. 4 COoeIMHEHUM a3oTa. IIpencraBurenn nmpouneccoB rHUCHUS.
DJIEKTUBHBIE CPEIBI.
14, 4 Boz0ynurenn HEOHCCCOB HUTpHUPUKAITIT 2
NEeHUTPU(UKALIUN: CBOMCTBA, YCIOBHSI KYJIbTUBHPOBAHUS.
15. 4 MeTo/1bI U3y4eHHSI TOYBEHHON MUKPODIOPHL. 2
6. W MUKPOOPraHu3Mbl ~ ITOBEPXHOCTH PACTEHUH 2
(amuduTh1). MuKopusa.
Hroro: 32

4.4. lpumepHasi TEeMaTHKA KYPCOBBIX MPOEKTOB (padoT) - ne npedycmompero OIIOII.

S. Opranun3anus caMoOCTOATEJIbHOI padoThl 00y4yarouXcs M0 AUCHUIITTHHE
5.1. Tunsl caMmocTosITEIbHOI PA0OTHI M €€ KOHTPOJIb
Tun camocToATeIbHON PadoThI ®opma  [Texymuit KOHTPOIb

00y4eHust

OuHas
[TpopaboTka MaTepuaa JEKIHi, 30 TECTUPOBAHUE
MOJITOTOBKA K 3aHITHUSIM
CaMOCTOATEIbHOE U3yUEHUE TEM 4 TECTUPOBAaHUE
Pedepar 26 3anuTa
BCEro 4acos: 60

5.2. Y4edHo-MeTOoAMYECKHE MATEPHUABI [IJIA CAMOCTOSITEIbHOMH PadoThI:

1.®enoroBa, H.H. MukpoOuonorus [ DnektpoHHsIi pecypc] : yued. mocoodue / H.H.
denorosa,B.A. Enkun. — Dnekrpon. nan. — Cankr-Ilerep6ypr : CIT6IJITY, 2017. —

52 ¢. — Pexwum nocrymna: https://e.lanbook.com/book/102981.

5.3  Tembl, BLIHOCHMbIE HA CAMOCTOSAITEJIbLHOE U3yUYEeHHEe:

Paznen Nel

1. leiicTBue pU3NMKO-XUMUYECKHX (DaKTOPOB Ha
MHUKpoopranu3Msl;2.CTpoeHne BUPYCOB, poib OakTepruodaron

B [IPUPOJIE.
Paznen Ne2

1.IlyTn cuHTE3a OCHOBHBIX OPTAaHMYECKUX COCIUHEHUN U HEKOTOPBIX CII0KHBIX BELIECTB;
2.Perynsuus metabonusma y MUKPOOPTaHU3MOB.

Pa3nen Ne3

1. Metabonu3M cepsl, xkenesa u pocdopa;




2. I'moGanbHble HIHUKIIBI OCHOBHBIX OMOT€HHBIX 3JIEMEHTOB.

Pa3nen Ne4

1. Muxkpogaopa HOBEpXHOCTH paCTEHUH;

2. Brokoppo3ust IpOMBINUIEHHBIX U OBITOBBIX OOBEKTOB U MaTEPUATIOB.

54 Tembl pedepaToB:

Pazmen Nel
1. [TouBa kak cpena 0OMTaHUS MUKPOOPTaHU3MOB.

2. buonpenaparsl, MOBBILIAIOIIME TIJIOJOPOAUE MIOYB U YIYUIIAKOLIIME POCT U Pa3BUTHE

pacTeHuil.

Paznen Ne2

1. 3HAYMMOCTb JIBYX KOCMHUYECKUX MPOIECCOB — (DOTOCHHTE3a U
MUHEPATU3aLUUMUKPOOPTaHU3MaMH OPIraHUUYECKUX BEILIECTB.

2. DOTOCUHTE3 U

XEMOCHHTES3.

Pa3znen Ne3

1. IIpoueccsl MUHEpaIM3alK OPraHUYECKUX COEAMHEHUN U POJIb
Pa3IMYHBIX TPYNIIMUKPOOPIaHU3MOB.

2. Bust OpoxeHni, BRI3BIBAEMBIX KIIOCTPHIUSMH.

3. MukpoOHast TpaHC(HOpMAIIHSI LEILTFOIO03BI.

4, Azordukcamnusi CBOOOTHOKHBYIIIME OaKTEPHSIMH. ACCOITUATUBHBIN
cuM6On03.CumOnoTHYEeCKas a30ThUKCAITH.

Paznen Ne4

1. Ponb MukpoopranusmMoB B 104B00Opa30BaHUU U IIJI0JJOPOIUH.
MukpoOHbI€ 1IEeHO3bIPa3INYHbIX TUIIOB OYB.

2. Mukopu3a pacTeHUI 1 MUKOPU3aLMs KaK IIPUEM TIOBBIILIEHUS YPOKANHOCTH
pacTtenuii .3.MeTo/1bl KOHCEPBUPOBAHUS COUYHBIX KOPMOB.

4. MukpoopraHu3mMbl KaKk WHIUKATOPBI TUIIA TOYBHI.

5.MuKpoOpranusMsl — HUHAUKATOPbI COCTOSIHUSI OKYJIbTYPEHHOCTH

IIOYB.

6. KopHeBble BbIJIENIEHNS pACTEHUH KaK MICTOYHHUK ITUTAHUS
MHUKPOOPIraHu3MOB 7.BiinsiHue MUHEpalbHBIX U OPraHMYECKUX yI00peHuil Ha
MOYBEHHYIO MUKpO]IIOpY.

6. @OoH/I OLEHOYHBIX CPEACTB /Js IPOBEICHUS IPOMEKYTOUYHOMN
arTecTaunuo0y4aroMXcs N0 JMCHUILTHHE
6.1 IlepeyeHb KOMIeTEHIUII U OLEHOYHBIE CPeACTBA MHAUKATOpPA
AOCTUKEHUSIKOMIIeTeH Ui
Koo komne- [Iepedens mumaHnpyemMbIX HanmenoBanue
MHanKaTop JOCTHXKEHUS
meHyuu pe3yabTaToOB 00yYSHHS IO OLICHOYHOI'O

KOMIICTCHIIN U

JUCIHITIIIMHE CpCACTBa




OIIK-1

11]1-90mk-1

OLieHUBaeT 1o
MUKPOOHOJIOTHYECKUM
[MOKa3aTeJsIM KauyecTBa
[UIIEBBIX POTYKTOB,
[PEeI0TBPATUTH
MCIIOJIb30BaHUE
[IPOYKTOB,
COJIepKAIINX
BO30YyIUTENCHITUIIIEBBIX
3a00JsieBaHUl U
OTpaBJICHUI

Brame: MOpGHOIOTHIO U (PU3UOIIOTHIO
MUKPOOpPTaHU3MOB, BIIMSIHHE
OKpY’KalOIIeH Cpeabl Ha UX Pa3BUTHE
ymemo: JIUYHO u
[ocie10BaTeNIbHO 000CHOBATh
[IPUHSTHE TEXHOJIOTUYECKHUX PEIICHUN
Ha OCHOBE ITOJTyYECHHBIX3HAHU;
[IPUTOTOBUTH MHKPOIIPETIAPaTHl U
YMETh OKpallMBaTh UX MPOCTHIMHU
CJIOXKHBIMH METOaMH; OCYILIECTBIISIS
[TOCEBMUKPOOPTaHU3MOB ~ Ha

UTaTeNIbHBIC cpensl TSt
[IOTyYeHUS YHUCTBIX  KYJBTYp
A3pOOHBIX u aHa’POOHBIX
OaxTepwii u rpuboB,

neHTH)UIMPOBATh BBIICICHHYIO
KyIbTypY no  Mopdoorus,
KyJIbTYPaJIbHBIM U (PH3HOJIOTO-
OMOXMMHUUYECKUM IPU3HAKAM

61a0emb: METOaMU
MaeHTH(UKALUE MUKPOOPTaHU3MOB;
METOAMHU 71ab0paTOPHOTO
ccneoBaHus BOJBI, IIOYBBI, 3€pHA,
BO3/1yXa, MUIIEBBIX  MPOAYKTOB,
KOpMOB

TecT
3ayeTHbIN OUIeT

Tect
3aueTHbIN OHleT

Tect
3ayeTHBIN OMIeT

6.2. llIkajapl OHeHNBAHUSA

[IxaJia oneHuBaHus 3a4eTa

OrueHka Omnucanue
OO0y4armuiicss MpoJAEeMOHCTPUPOBAII TOHUMAHUE TEMBI BOIIPOCOB 3a4ETHOTO
3auer Ouiera.Perran mocraBieHHbIE 3374, UCTIOIB3YsI MMEIOIINECS 3HAHUS, YMEHUS
1 HABBIKW; HA KAKJIbIA BONIPOC JaJ MOJIHBIA U HETIOJHBIA OTBET.
O0yJaronuii JOmycTHII TpyOble OIMOKY U 3HAYUTENbHYIO YacTh MaTepuania He
BHAET; HABOALIME BOIIPOCHI HE TOMOTar0T. Bo Bpems MOAroTOBKH OTBETA
He3zauer

IMOJIB30BAJICA CPCACTBAMU KOMMYHUKAIIUH, HEAOITYCTUMBIMHU JOIMOJIHUTCIIBHBIMU
MaTCpHalaMi B BUJC PYKOIIMCHBIX WJIA IICUYATHBIX TCKCTOB.

IlIkajia oueHUBaHUS TECTUPOBAHUSA HA 3a4eTe

%0 BBINOJIHEHHS 3a1aHUSA PesyabrTat
50 -100 3a4TEHO
menee 50 HE 3a4TEHO




6.4. TunoBbie KOHTPOJIbHBIE 32/IaHUS UJIH HHbIE MAaTepPUAJIbI:
VYKka3aHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOM M JONOJHUTEILHON Y4eOHOM JTUTEPATYPHI,
He00X0TUMOM/IJIsI OCBOCHUS TUCIMILIUHBI

a) OCHOBHAsl JIUTepaTypa

1. I'ocmanoB P.I'., lanmmynnun A K., Boiako A.X., MoparumoBa A.. Mukpoobuosorus,
CII6, U3znarennctBo “Jlanp”, 2019. -496 c.

2. Emues B.T., Muntyctun E.H. Mukpo6uonorus -M.: UznarensctBo FOpaiit, 2013. - 445 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. I'ocmanos P.I"., KonbraeB H.M., Kabupos I'.®., lamuyiua A.K. CanutapHas
MUKpOOHoJorusUINeBbIX poaykToB 2015-560 c.

2. TI'ocmanos P.I'., l'ammymna A.K., BonkoB A.X., M6parumosa A.1. MukpoOuomorus,
CIIo,

HznarensctBo “Jlanp”, 2017. -496 c.

3. Npanosa E.I1.YnpaBiieHHe KaueCTBOM CENbCKOXO03IMCTBEHHON POoAyKIUU. IIpakTHKyMm,

2019 -500 c.4.Kaumazos I'. C.Ipoxoku OpoaniIbHBIX MPou3BoACcTB. [IpakTudeckoe
pykoBoacTB02012 - 224 c.

5.Kopocrenéra JI. A., KommaeB A. I'.OcHOBHI 5k00THH MUKpooprann3MoB.- CI10, M3garenscTBO
“Jlanp”,2013. - 240 c.

6.Mamonros B. I".MeTozp! mouBeHHbIX Hccnenoanmnii2021-260 c.

7.PomanoB A.C., Haesigenko H.M., Illararox JI.LH., MareeeBa W.B.Dkcneprusa
xnebo0ynounbxu3aenuii2017-344 c.

8. CxopbOuna E. A.OCHOBBI CaHUTapUM U TUTHEHBI HA XJie0oeKkapHoM pon3oacTee2020-48 c.
9.1lrepumuc M. B., Auapeera U. B., Tomunosa O. I'.buonoruueckas 3amura pacrenuii, 2020 -
332c.

S. Ilepeuens pecypcoB HHGOPMALIMOHHO-
TeJ1eKOMMYHUKannoHHO# ceTn" UnTepHeT"

(6a3b! naHHBIX, HHHOPMALIMOHHO-CIIPABOYHBIE U IOMCKOBBIE CUCTEMbI, HHTEPHET PECYPCHI)
1.Poccuiickast rocynapcTBeHHas OMOIMOTEKA:COJEPHKUT ANEKTPOHHbBIE BEPCUH KHHT,
y4eOHUKOB,MOHOTpaduii, COOPHUKOB HAYYHBIX TPYIOB KaK OTCUCCTBCHHBIX, TaK U
3apyOeXHBIX aBTOPOB, MEPHOJHMUECKUX M3AaHuit. Pexxum qoctyma: http://www.rsl.ru;

2. VYuuepcureTckas nHpopmannonnas cucrema “Poccust”: http:cir.ru

3. Hayunas snextponnas 6ubnuoteka http://elibrary.ru/defaultx.asp;

4, Hayunas Oubnuorexa www.elibrary.ru;

5. DeKTpOHHO-0MOIHOoTeuHast cucteMa M3matensctBo “Jlans” www.e.lanbook.com.

9. MeToanueckne yKa3aHus 1Jisl 00y4alomMXcsl M0 0CBOEHHUIO THCIUIIHHbI

1. CrxomuHa JLIO.Yyer u MeTOApl W3YYEHHS MHUKPOOPTAaHU3MOB BOJIBI.
VuebHO-MeTOMMYECKOE TTocobue.: Tromens, 2018.-87 c.
2. Cxonmna JI.FO. MeTob! nuccneoBaHus MUKPOOPTaHU3MOB. YU4eOHO-METOIUYECKOE

nocobue.: Tromensn, 2020. - 90 c.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTUH - HE TpeOyeTcs.

11. MarepuajibHO-TEXHUYECKOE O00ecriedeHne TUCHMILTHHBI

s mMaTepualbHO-TEXHUYECKOTO  OOecTedeHHs]  AUCHUIUIMHBI  «MHKpOOHOIOTHS»
UCTIONB3YIOTCS:  00OpYyJIOBaHWE  MHKPOOHOJOTHYecKoi  jaboparopuu  (aBTOKIIABHI,
MHUKPOCKOIIBI, CTEPUIIN3aTOPHI, BECHI, XOJOAMIBHUKH, OAaKTEPUIIUIHBIE JTaMIIBI U Jp.), Ha00p
XUMHUKATOB JJisSi TPHUTOTOBICHUS MHUTATEIBLHOW Cpenbl, JladopaTopHas mTocyaa Jyis
MIPOBEICHUS MUKPOOHOJIOTUYECKHIX TTOCEBOB.


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

12. Oco0eHHOCTH OCBOEHHUSI IMCHUIIMHBI JJA WHBAJMAOB H JIHI[ C
OrpaHn4Y€HHBIMUBO3MOKHOCTSAMH 3/10POBbA

OOydenne OOyYarOIIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSAMH 3J0POBbS TNPH HEOOXOAHMMOCTH
OCYILIECTBISIETCS. Ha OCHOBE aJaNnTHUPOBAaHHOW palOoueil mporpaMmbl C  HCIIOJIB30BAHHUEM
CHEHUANBHBIX METONOB OOy4YeHHs H AMJAKTHYECKHX MAaTepHalioB, COCTABJICHHBIX C YYETOM
0cOOEHHOCTEH TNCUXO(QHU3MYECKOTO pPa3BUTUS, WHAWBUAYaAIbHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0pOBBS TaKUX 0Oydarommxcs (00yJaromerocs).

B nensx ocBoeHus y4eOHOHM MporpaMMbl AUCUUILIMHBI MHBAJTHIAMH M JTUIAMHU C OTPaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0pOBbsI 00€CTIeYBACTCSL:

. JUI. MHBAJIMIOB W JIML C OIPAaHWYCHHBIMH BO3MOMKHOCTSIMHM 3[0POBbS IO 3PEHHIO:
pasMelleHre B JOCTYIHBIX U1 OOYYarOLIUXCsl, SBJSIOIMXCSA CICIBIMH WIN CIA00BUASAIINMY,
MeCTax W B aJalTHPOBAHHOHN (hopMe crpaBOYHONW MH(YOPMAIMHA O PACHUCAHUN YIEOHBIX 3aHATHH;
NPUCYTCTBHUE ACCUCTEHTA,  OKAa3bIBAIOIIETO 00yYaromeMycsi He00X0IMMYIO IOMOIIb;

. BBIITYCKAJIbTEPHATUBHBIX (POPMATOB METOANIECKHUX MAaTepHaoB (KPYHHbIH MpudT 1in
aynuodaiiiiel), WCTHONB30BaHWE Bepcum caita g ciaaboBumsmux ObC IPR BOOKS wu
crieraibHoro MoomineHoro npuiaokenus IPR BOOKS WV-Reader (mporpammbl HEBH3yaJbHOTO
JocTyna K WHGOpMAIUK, TPEIHA3HAYCHHON il MOOWJIBHBIX YCTPOMCTB, paboTalmux Ha
oneparonHoi cucreme Android u i0S, koTopast He TpeOyeT crennaibHO O0OYUEeHHOTO aCCHUCTEHTA,
T.X. moau ¢ OB3 o 3peHnto paboTaroT CO CBOMM YCTPONCTBOM MPUBBIYHBIM CIIOCOOOM, HUCTIONB3YS
CrelMaIbHbIC IITATHBIC MPOTPaMMBbI Ul He3psuux Joze, ¢ kotopeiMu IPR BOOKS WV-Reader
HMEET IOJIHYI0 COBMECTHUMOCTD );

° I UHBAJIMIAOB W JIMI C OrpaHUYC€HHBIMHU BO3MOXHOCTAMH 3I0POBBA IIO CIYyXY:
HaJIC)KallluMU 3BYKOBBIMU CPEACTBAMU BOCIIPOU3BEACHUC I/IH(bOpMaHI/II/I;
° 1T UHBAJIMIAOB W JIMI] C OIpaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbA, HMEIOIUX

HapylIeHHUs OMNOPHO-ABUIaTEIbHOTO ammapara: BO3MOXHOCTb OECHPEmATCTBEHHOI'O JOCTyIa
oOyyaromuxcsi B yueOHble MMOMEIICHUS, TyaJleTHble KOMHATBI W JpYyTHe MOMEUIeHUs] Kadeapsl, a
TaKXKe NpeObIBaHNE B YKA3aHHBIX ITOMELICHUSX.

OObpaszoBanue OOYYaIOUIMXCSI C OrPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/10pOBbSI  MOXKET OBITh
OpPraHU30BaHO KaK COBMECTHO C JAPYI'MMH OOYYalOLIMMHUCS, TaK U B OTAEIbHBIX IpyNIax WIH B
OTJIENbHBIX OpTaHU3AIHIX.



[Ipunoxenue 1

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
®I'bOY BO T'ocynapcTBeHHBIN arpapHblil yHuBepcuteT CeBepHOro 3aypaiibs
HNHCTUTYT OMOTEXHONIOTMU U BETEPUHAPHON MEIUILIUHBI
Kadenpa nHpEeKIIMOHHBIX 1 HHBA3UOHHBIX 00JIe3HEN

OOH/] OHEHOYHbLIX CPEACTB
1o yueOHo# nuctuiuimae MUKPOBUOJIOT U

JUISL HAITpaBJIEHUS ITOTOTOBKHU
35.03.05 CapoBoacTBO
[Ipodunb
«CaoB0oCTBO, ra30HOBeAeHHE U (DIOPHUCTUKA»

VYpoBeHb BbiciIero 00pa3oBaHust — OakagaBpuar

PazpaboTuuk: mouieHt, kauj. 6uoi. Hayk , Kozmosa C.B.

YTBepxkaeHO Ha 3aceaHnuu Kadeapbl

mpotokoa Ne 9 ot «31»_05 2024 .

[
3aBenyromuii kadeapou (j‘u {/(,//0,,-_;‘5 10.B.I'mazynoB

Tromensn, 2024



KOHTPOJIBHBIE 3AJTIAHUSA U UHBIE MATEPUAJIBI OHEHKH
3HAHWH, yMeHMI, HABBIKOB U (MJIH) ONBITA 1eSITeIbHOCTH,
XapakrepusymommedTansl GopMHUPOBaHHUA KOMIIETEHIMI B nIpolecce

O0CBOCHHUA JHUCHHUILIIMNHBI

MUKPOBUOJIOT' A
1. Bonpocs! A1 mpomMexyTo4HOI aTTecTanyu (B oopMe YCTHOTO 3a4eTa)
Kommerenius Bomnpocet
BHamb: Mmopgono2uio u QuUOIO2UI0 MUKPOOP2AHUZMOS, GNUAHUE
OKpYdIcaloujelt cpedbl Ha Ux pazeumiue.
1.  Meroabl, UCTOPHUSA U 3a]]a4U MUKPOOUOJIOTHH.
2. Cucrema  MHKPOOPTaHU3MOB.  MeXIyHApOJHBIE
IIPaBUJIAHOMEHKIIATYPHI.
3.  Ilpokapuotsl 3ykapuotel. CTpoeHre O0aKTepHaTbHOW KICTKH.
IPocTu pasmMHOXkeHNE MUKPOOPTaHHU3MOB.
4.  I'eHeTMka MUKpPOOPraHU3MOB.
5. OTHOLICHHWE MUKPOOPTaHU3MOB K (PH3HUECKUM (PaKTOpaM Cpeibl.
6. OTHOUICHNE MUKPOOPTAaHU3MOB K XUMHUECKUM (PaKTOpaM Cpeibl.
7.  B3auMOOTHOILIEHHUS MUKPOOPTaHU3MOB.
8.  XuMHUYECKH# COCTaB KJIETKH MUKPOOPraHU3MOB. DepMEHTHI U
MXPOJIb B KU3HEAESITEIbHOCTY MUKPOOPTaHU3MOB.
9. IluTanue MUKpOOPTaHU3MOB H OMOCHHTE3.
10. DHepreTHYECKHE MPOIECCH (KATa0O0IN3M).
OITK-1 11. Kpyrosopot yriepojia B IpupoJe U pojib MUKPOOPTaHHU3MOB B

CrniocobeH pemiath
TUTIOBBIC 33/1a4H
npo¢ecCuOHAITBHON
NEeSATEIbHOCTH Ha
OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX HayK C
MIPUMCHCHHEM
UH(POPMAaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

pacmajie OpraHUYeCcKOro BEIIECTBa.
12. MonoYHOKHCIIOE OPOKEHHE B €T'0 BO30YTUTEIIH.

13. CnuproBoe OpoXxXeHHe, TPOXKIKU KaK BO3OYAUTEIH CITUPTOBOTO
OpOXKEHMs, MX MCIIOJIB30BaHNS B HUILEBON MPOMBIIIJIEHHOCTH.

14. MacnsHoKHcI0€ OpO’KEHUE U €T0 BO30YAUTEIH.

15. bBpoxeHue NMEKTHHOBBIX BEIIECTB U €ro 3HaueHue. bpoxenue
LEJITF0JIO3B] U €70 BO30YAUTEINH.

16. VYkcycHokucinoe OpoxeHHe U ero BO30YUTENH.

17. AbspoGHoe pasnoxxkeHue 1emunoao3sl. Llentrono3opa3znararomue
OaKTepuu U IrpuoBbL.

18. Oxwucrnenne MUKpPOOpPTaHU3MaMH TE€MHIIEIUTION03, JINTHHUHA,
PKHpA,yTIIeBOI0B. Bo30yuTeny u 3Ha4eHNE 3TUX TPOIIECCOB.

19. Munepanuzanus (amMmmoHUpuKaLMs)
a30TCOAEPKAIIUXCOCTUHEHUI.

20. HVmmoOuim3zaius a3oTa B OYBeE.

21. Tlpormecchl HUTpUGDUKAIUH U TEHUTPUPHKAIHH.

22. buonornyeckas Gpukcaiysi MOJEKYISIPHOTO a30Ta.

23. YdeHue o BUpycax, 6akTeprodaru.

24. Ocmortudeckoe mgaBieHne. (OCOOCHHOCTH  OCMODHIOB W

ranoduios. PactipocTpaneHne u mpakTUYECKOE 3HAUCHUE.

25. PocT MHKpOOPraHM3MOB B 3aBHCHMOCTH OT

'Y CTOMYHMBOCTH K BBICYILIMBAHUIO.
JInobummzanus. OTHOIIIEHUE MHKPOOPTAHU3MOB K KHCIOPOY;

a3po0BI 1 aHA3POOBI

(paxynpTaTUBHBIE U OOJIUTATHBIE).

26. 3HaueHue pH Cpepbl:

KHCJIOTOYCTONYMBBIE MUKPOOPTaHU3MBI.

27. AHTUMHKPOOHBIE BEIIECTBA.

BJIA’)KHOCTH.

LIEJI0YEyCTOUYNBBIE 5|

[Ipupoga W TPOUCXOKICHHE




(a0MOTHYECKUX, OMOTUYECKHX ) AHTUMHUKPOOHBIX BEIIECTB.
CrienuuuHOCTs M MEXaHU3M JACUCTBUSA. MHKpOOOCTaTUUYECKUN ¥
MUKPOOOIMIHBIN 3P PeKT.

28. ABtoTpodus u rereporpodus. Ilonstus: doTomuToTpodsl,
(boToOpraHoTpodsl, XeMOIUTOTPOPHI, XEMOOPTAHOTPOHI.

29. CanpohuTtsl, KOMMEHCAJIbI U ITAPA3HTHI.

30. HcTounuku yriepoja u SHEPruy, UCIOJIb3YEMbIE
MUKpoopranuzMamu. PaznooOpasue. Victounuku azora.

31. [IpoHMKHOBEHHE B KJIETKY NMUTATEIbHBIX BemecTB. Huddy3us u

AKTUBHBIH ~ TPAaHCHOPT  BBICOKOMOJICKYJSIPHBIX ~ COCOUHEHUH U
COCIMHEHUH, HEPACTBOPUMBIX B BOJIE.

32.  Anabonuueckue U KataboIMyecKue Imporecchl. MX B3aMMOCBSI3b
Y pa3HBIX MUKPOOPTaHU3MOB (aBTOTPO(OB, reTepoTpodoB).

33.  HemomHoe okucieHHE OpPraHMYECKHX CyOCTpaToB, MPOJYKTHI U
MPUYHHBI 3TOTO SBICHUA. JIMMOHHOKHCIIOE «OPOKEHHEY.

34. AspobHOe 1 aHa’pOOHOE AbIXaHHWEe. Y HUBEPCAIbHbIE MEXaHU3MBI
nonydeHuss AT®D npu  OMOJIOrMYECKOM  OKHUCIEHWH, LUK
TPUKApOOHOBBIX KHCJIOT W TEHTO030(poChaTHBI BOCCTAHOBUTEILHBIH]
ITKIT.

35.  @dotocuHTe3.  3eneHBlE M CHHE3CNICHbIE  BOJOPOCIHH.
dotorpodHBIE GaKTepHU:IYPITypPHBIE U 3€JICHbIe OaKTEpUH.

36. ['eHeTrueckue peKOMOMHAMM y TpoKapuoT. TpaHdopmanus,
TpaHCIyKIUs, KOHBIOTalus. bakrepuanbpHas XxpoMocoma.

37. Myranuun Oaktepuil; ux 3HaueHue B 3BoJrouuu. [IpakTuueckoe
MCIIOJIb30BaHUE MYTaHTOB.

38. Metabno3, cuMOM03, aHTarOHM3M.

39. Pacnipenenenne MuKpoopraHu3smMoB B Ouocdepe. Baxneimme

Cpyambl MHUKPOOPraHUW3MOB B IIOYBEC, BOAOCMAX U aTMOC(I)epe;
[AUUCIICHHOCTE MUKPOOPTaHU3MOB.

40.  OxucieHrue MUKPOOPTaHU3MaMHU JKUPA.

41, OKHCIIeHHe MHKPOOPTaHU3MaMHU YTIeBOA0poa0B. Bo3Oymurenu
npoliecca; MPakTUYeCKOe HCIOIb30BaHNUE.

A42. Tpancopmanus MUKpPOOPTraHU3MaMU COEIUHEHUN

ceprl.O0pa3oBaHue CEpPOBOJOPOAA U MHUKPOOPTAHU3MBI, BBI3BIBAIOIIIHE]
BTH npouecchl. OKUCIEHHEe MUKPOOPTaHU3MaMHU CEPOBOZOPOAA B Cepy U
cepHyto kucioty. CepobakTepru U THOHOBBIE OAKTEPHH.
43. Tpancopmanuss MUKPOOpPraHW3MaMHu CoeqUHEeHu# (docdopa.
OcBOOOXK/IEHNE KHUCIOTHl U3 OPraHUYECKUX COEAMHEHUH U TepeBOj
HEPAaCTBOPHMBIX CyNb(}aToB B pPacTBOPHUMOE COCTOSIHHE MHKpPOOaMHU.
bronorudeckoe csizbiBaHue Gocdopa.
YMemb:  JUYHO U NOCAE008AMENbHO  000CHOBAMb  NPUHAMUE
MEeXHONO2UYECKUX — peuleHUull Ha  OCHOBe  NOJNYYEHHLIX — 3HAHUL
NpUSOMoBUMb MUKPONPENapamsl U ymems OKpAuueams ux npocmvimu
U CIONCHBIMU MEemoOamu;, OCYWeCmeIAmb Nnoce8 MUKPOOPSAHUIMOS]
Ha numamesnvHvie cpeobl OJ15 NOYYEHUAYUCBIX — KVIAbMYD
A2POOHBIX U AHAIPOOHBIX Oakmeputi u 2pub6o8, UdeHmMmubuUYUPosams
6bI0ENICHHYI0 KYAbMYDY no  mopgonocuu,  KyIbmypaibHbiM U
pu3U01020- OUOXUMUYECKUM NPUSHAKAM.
1. VcerpoiictBo  mMukpockoma.  [IpuroroBineHne — mpemnaparoB
MUKpoopranuzMoB. Okpacka 6akTepuii o I'pamy.
2. KyneTuBUpOBaHHE  MHKPOOPTaHM3MOB B JIADOPAaTOPHBIX|
[YCIIOBHSIX, METOJII CTEPUIIM3AIINH, TIPUTOTOBJICHUE TMUTATEIBHBIX CPEll,
METO/BI y4eTa MUKPOOPTaHU3MOB.
3. CoBpeMeHHBIE METOTBI W3yYCHUS MHUKPOOPT'aHHU3MOB.




4. Tunsl npenapaToB. MeTobl u 3HA4YEHUE

OKpacKu KJIETOK.

0. OcHOBHBIE  (POPMBIOTHOKIIETOYHBIX OakTepuil. L-
(bopMBbI. DHIOCTIOPHI U IIUCTHI.

6. Mopdoaorus akTHHOMHUIIETOB, HOKapIUi 1 MUKOOAKTEPHIA.

7. Mopdomorust nposxokei. CTpoeHUE dYKapUOTHBIX KJIETOK.

8. Mopdornorus miecHeBbIX IpuOOB. MuneanbHblii U APOKKEBOH]
TUI pocTa rpuOoB.

0. Mopdomorust  Bogopocield.  3HaueHHWE B NOpUpPOAC U
XO3AMCTBEHHOM JIEATEIbHOCTH YEIIOBEKA.

10. OcHOBHBIE THUIIBI CpeJd MO COCTaBYy, KOHCUCTEHIIMH U

Ha3HayeHWIo.  [lOBepXHOCTHOE W DIIYyOMHHOE  BBIpAllMBAaHHE

MHUKPOOPTraHU3MOB.

11. Poct nonynsuun MUKpOOPraHu3MOB B 3aMKHYTBIX pe3epByapax.

da3pl KpUBOM pOCTa, UX OCOOEHHOCTH.

12. 3HaueHWEe MeEToJa HENPEpPhIBHOTO  KYJIbTUBHUPOBAHUS IS

M3Yy9ICeHUS (PU3UOJIOTUU MHKPOOPTAHM3MOB H JUISI IPOMBIIIIJICHHOCTH.

13. DJeMeHTapHbI cocTaB KiIeTku Oaktepuil. ComeprkaHue BOJIbI U

ee (hopMbl. Makpo- 1 MUKpO3JIeMeHThI. DaKkTOphI pocTa.

14. TepMoyCcTOMYMBOCTh BETE€TATUBHBIX KJIETOK PA3TMUYHBIX

MUKPOOPTaHU3MOB, SHJIOCTIOP OAaKTEePHil U APYTrUX MOKOIUXCs Gopm.

15. Ucnonp3oBanne BBICOKUX TeMneparyp A
crepwin3anuu. JleiicTBue HU3KUX TEMIIEPATYD.

6nademp: Memooamu UOeHMUPUKAYUU MUKPOOPSAHUZMOB,

memooamu  1aOOPAMOPHO20 UCCAe008AHUSL B800bl, NOUBblL, 3€PHA,

6030yXA, NUWEBbIX NPOOYKMOB, KOPMOS.

1. OnudurtHas u puzochepHas MUKpodIopa.

2. VYdenue 006 HHPEKIUY U UMMYHHTETE.

3. buokxoHBepCcHSOTX010B CEJIbCKOTO XO035ICTBA 51

nepepadaTbIBaroIeil MPOMBIIIIEHHOCTH.

4. Mukpobuosornueckue MIPOU3BOJICTBA OMOTIPENIapaToB

CEJIbCKOXO035HCTBEHHOI0 Ha3HAUYEHUS.

0. AHTHOMOTUKH, OTPHULIATENIbHBIE U MOJOXHUTEIbHBIE CTOPOHBI MX

MCTIOJTH30BaHUSI.

6. Mukpo61oIorus moYBHI.

7. MuxkpoOuosorus 3epHa.

8. Muxkpobuonorus KOPMOB (ceHo, ceHax, CUIIOC).
KopMoBBIe OTpaBiIeHHs KUBOTHBIX.

0. MuxkpoOuosorus MoJioka.

10. MuKpoOHOIOTHS MOJIOYHBIX MPOTYKTOB.

11. MuxkpoOuosiorus Msca 1 MSICHBIX ITPOJTYKTOB.

12. Muxkpodiopa suIl cebCKOX03HCTBEHHOM MTHIIBI.

13. MukpoOHOIOTHYECKIE OCHOBHI TIEPEPAOOTKH TIII0JIOB ¥ OBOIIIEH.

14. Muxkpobuonoruueckue OCHOBBI BUHOAEIUSA U

TEXHOJIOTUM IPOU3BOJCTBA IHBA, KBaca M JPYIHMX NPOIYKTOB
OpOKEeHUSI.
15. Muxkpobuoniorust HaBo3a.




Ipumep 3auemnoeo bunema

OI'bOY BO «l'ocynapcTBeHHBINM arpapHbiil yHUBEpcUTET CeBEPHOTO 3aypalibsi»
WMHCTUTYT OMOTEXHOIOTHH U BETEPUHAPHON MEIUITMHBI
Kadenpa na}eknoHHbIX 1 HHBA3MOHHBIX 00JIe3HEH
VYyebnas nucuumivHa: “Mukpoouosiorus’™
no Hanpasienuto noarorosku 35.03.05 CagoBoncTBo

3adeTHBIN OMJIeT NoS

1. [Tpokapuotsl u 3ykapuoThl. CTpoeHHE OaKTepHUaTbLHON KJIETKHU. PocT n
Pa3MHO’KEHUEMUKPOOPIaHU3MOB.

2. Mopdosorus miecHeBbIX rprO0B. MulieaabHbIN U APOAOKEBON THIT pOCTa IPHUOOB.

3. VYerpoiictBO  MuKpockomna. IIpurorosineHue npenaparoB  MHKPOOPTaHHU3MOB.
4. Oxkpackabakrepuit o ['pamy.

CocraBui: / / « » 20 r.
3aBenyromuii kadeapoii: ['masynos 10.B.. / / « » 20 T.

IIpoueaypa oueHuBaHus 3a4era

3auet nmpoxoaut B (opme cobecenoBanus. CTyneHTY JOCTAeTCS BapUaHT 3aJaHUS ITyTeM
COOCTBEHHOTO CIIy4ailHOTO BBIOOpa W MpeaocTaBiisieTcs 15 MUHYT Ha MOJATOTOBKY. 3aluTa
TOTOBOTO pEIICHUSI MPOMCXOAUT B BHUJIE COOECEeNOBaHMs, HA YTO OTBOAMUTCS 5 MUHYT.
3amanue COCTOUT U3 3 BOIIPOCOB, BKITIOYASI TCOPETUUCCKUE U MTPAKTUICCKHE.

Kpurepun oneHuBanus

Onenka

TpeboBanust k oOy4aroneMycst

<BaYTCHO»

OO0yyaromuiicss TpOJEMOHCTPUPOBAJI TOHUMaHUE TEMbl BOIPOCOB
3ayeTHOro Owmsiera Mo MUKpoOuosnoruu. OOBSICHUI MOCTaBICHHBIE
BOIIPOCHI, UCIIOJIb3Ys UMEIOIINECs 3HAHUS, YMEHMS U HaBBIKU; Ha
KaKJIbII BOIIPOC J1aJ1 IOJIHBIM M HENIOJIHBIN OTBET.

«HE 3a4TCHO»

OOy4arouii AONyCTHSI TpyOble OMMOKM W 3HAYUTEIbHYIO 4acTb
MaTepuraia He 3HaeT; HaBOJISLI1e BONPOCH He ToMorarT. Bo Bpems
[OJATOTOBKA OTBETA IIOJI30BAJCSA CPEACTBAMH KOMMYHUKALIHUH,
HEJONMYCTUMBIMU  JOMOJIHUTEIbHBIMU ~ MaTepuajaMd B BHJE
PYKOIIMCHBIX

MJIN TICYATHBIX TCKCTOB.

2. TecroBble 3aJaHUA 10 POMEKYTOYHOM aTTecTanMu(3a4eT B GopMe TeCTUPOBAHMS)

3aueT B hopMe TecTUPOBaHMSI IPOBOAUTCA Ha oOpa3zoBaTenbHON miuatgopme By3a Moodle. Tlpu
IPOBEICHUS TECTUPOBAHUS [UII KaXJOro OOYyYarolerocss aBTOMaTHUeCKH (opMupyercs
WHIUBUIYAJIbHBIA BapHaHT 3a4e€THOTO OwWjieTa ¢ TEepeYyHEeM TECTOBBIX BOIPOCOB. BapuaHT
BKJIT049aeT 30 TeCTOBBIX BOMPOCOB. [Ipo10KUTEIbHOCTh TECTUPOBAHUS 45 MUHYT.

TeCTI/IpOBaHI/Ie HCIIOJIB3YETCA KaK B TCKYHIEM KOHTPOJIC, TaK U B HpOMe)KYTO'-IHOI\/’I aTTecTalnuu
JUI OLIEHUBAHMS YPOBHS OCBOCHHOCTH pAa3IUYHBIX pa3fesioB W TeM IUCIUILIMHBL MeToa
TECTUPOBAHHUA — 6YMa)KHBII>'I. OHCHKa BBICTABJISICTCA IO KOJUYCCTBY IIPAaBUIIBHBIX OTBCTOB.
TectupoBaHue MPOBOAUTCS B KOHIIE U3yUEHUS ONPEACICHHOTO pa3JieNa JUCIUILIMHBI; BpeMs Ha
OTBET MO OJAHOMY TecTy — | mmHyTa. J[0 OKOHYaHMS Y4EOHBIX 3aHATHN (3aueTHaAsT HEICIA)
CTYACHT MOXET Nepenucartb TeCT, €CIH IEePBOHAYAIbHO IOIYYWI HEYJOBIECTBOPUTEIbHYIO

OIICHKY.




3HAMb: MOPPON02UI0 U PUUOLOUIO MUKPOOPSAHUZMOB, BIIUSHUE OKPYIHCAIOWeEl Cpedbl HAd UX
passumue.

I.MI/IKPOOpF AHU3MbI, KOTOPBIC SABJISIIOTCA BHYTPUKIJICTOYHBIMU IMaApA3UTAMMU...

2.3anuTHbIC OpraHeIlIbl KIETOK. ..

3.Mopdoiorudeckue cBONCTBa CTaQUIOKOKKA. ..

4.bruoxuMuvecKkrue CBOMCTBa OaKTepuit

XapaKkTEepPU3yIoT...

5.Hyxneounn 6akrepranbHOM KJIETKH OTBETCTBEHEH Ha...

6.1y nudpdepennmanum OOIBITUHCTBA OAKTEPHI UCTIONB3YETCSI OKPACcKa IO METOY...
7.CtpyKkTypHast 0COOEHHOCTb MPOKAPHOT...

8.BeTBsmascst popmMa aKTEpHIA...

9.2yKapHOTHI...

10. CoenuHeHus, CHHTE3UPYyEMbIE JKUBBIMH OPTaHU3MaMU U 00J1aato1re
CHOCOOHOCTBIO BHEOOJIBIIINX KOHIIEHTPAIMAX OKa3bIBaTh N30MPATEIIbHOE TOKCUIECKOE
JIeCTBHE HA MUKPOOPTaHU3Mbl, HA3bIBAOT. ..

11. Oprannyeckre 1 HEOPraHMYECKHE BEIIECTBA, 00JIa1alonre OaKTePHIIHTHBIM
JIeUCTBHEM,Ha3bIBAIOTCA. ..

12. MukpoObl, Hy)KJaroII1ecst B KUCIOPOE IS )KU3HHU, MOIYUHIIM Ha3BaHUE. ..

13. ['puOBI ¥ IPOKKHU XOPOIIO Pa3BUBAIOTCS IPH...

14. [ pocta Oosibleii 4acTH MPOKApPUOT ONTHUMAJIBHA...

15. B pactBopax, umeronux 0osee BBICOKOE OCMOTUYECKOE JaBIEHHUE, YEM BHYTPHU
MHUKPOOHOMKIETKH, MUKPOOPTaHU3MBbI KHUTh HE MOTYT M HaOJII0JaeTCs SIBJICHUE. ..

16. BemectBa MUKpOOHOH KJIETKH, KOTOPbIE HA3bIBAIOTCS OMOIOTHYECKUMU
KaTajM3aTopaMu...

17. MHuKpOOpPraHn3Mel, KOTOPHIE JKUBYT U PA3MHOXKAKOTCS TOJIBKO B KIIETKE- XO35IMHE,
9TO-...

18.Knaccuduxanus 6axrepuii {.bepru sBnsercs npumepom KiaccuuKaiuu:

19.Mukomnorus u3y4aer...

20.KynbpTypanbHBIMH CBOMCTBaMU OakTepuit

Ha3bIBAIOTCHL...

21.Yucras KyapTypa MUKPOOPTaHU3MOB — 3TO...

22. Tun B3auMOOTHOIIEHH, KOT1a OANH BUJl MUKPOOpPTaHU3Ma 3a/1ep>KUBAET WIH
MIOJIaBIISIETPA3BUTHE JIPYTrOrO, - 3TO...

23. Tun B3auMOOTHOILIEHUH, TPH KOTOPOM HapTHEPHI COOOIIECTBA U3BJIEKAIOT

M0JIb3Y OT B3aMMOCYILIECTBOBAHUS, IPH 3TOM HU OJJUH U3 HUX HE MOXKET

CYIIECTBOBATh O€3 JIPyroro,Ha3bIBaeTCA. .

YMemb: JUYHO U NOCIe008aMeNbHO 000CHO8AMb NPUHAMUE MEXHON0SUYEeCKUX peuleHul Ha
OCHO6€ NOJYYEHHbIX 3HAHUU, NPUSOMOBUMb MUKPONpenapamvl U yMemsv OKpauueamsv ux
APOCMbIMU U CIONACHBIMU MEMOOAMU; OCYUWeCMEBIAMb NOCEE MUKPOOPSAHUSMOE — HA
numamenvHole cpeobl OJisl NOLYYEHUs. YUCIbIX KYAbMYP APOOHbIX U aHA3POOHLIX bakmepuil u
epubo8, uoeHmMuUpuUYUPo8amv BbIOEIEHHYI0 KyIbmypy HO MOp@onocuu, KyibmypaibHbIM U
Pu3zuon020- OUOXUMUYECKUM NPUSHAKAM.

1.CanuTapHO-II0Ka3aTeNbHBIM MUKPOOPTaHU3MOM JUIsl OLIEHKH Ka4yeCTBa BOJBI ABIISETCH. .
2.Anmapar, B KOTOpPOM IPOM3BOJAT CTEPWIM3ALMIO TApOM MOJ

JIABJICHUEM. ..

3.Merton «®namOupoOBaHKe» O3HAYACT...

4B npupone ApoxkH B  OOJBIIOM  KOJUYECTBE

BCTPEYAIOTCHL. ..

5.0OCHOBHBIE TIPEACTABUTENHU CIIUPTOBOTO OPOKEHHUS-. ..

6.[ln1 momydeHMs chnupTa KyJIbTUBUPOBAaHHE JPOAOKEH BEOYyT B...

7.HauOonee  yCTOWYMBBIM K  BO3JCHCTBUIO  MHKPOOPTaHU3MOB



ABIIAETCSL. ..

8. BonpmuHCTBO MpeacTaBUTENeH aHadpOOHBIX LEIUTI0I030pa3iaralomux O0akrepuit
OTHOCST KPOZY...

9. Ilonmy4yeHnue JIMMOHHOM KHCIOTBI M3 YIVIEBOAOB B HACTOSLIEE BpPEMs
OCYILECTBIISAIOT CUCIIOJIb30BaHUEM I'puoa...

10. VKCyCcHOKHCIBbIE ~ OakTepUH  XapaKTEpU3YIOTCS  CIEAYIOIIHUMHU
cBoiicTBamH:... 1 1.MuKpoopraHu3Mbl, yCBauBaIOLIUE YIIIEBOAOPOIbL, LIUPOKO
pacnpocTpaHeHsl... 12. MacnsaHokucble 0aKTepUN OTHOCATCS K POLY...

13.0cHOBHas cpena OOWTaHHS MACISHOKHUCIBIX OaKTepHIA...

14.Cpenoit  oOuTaHuss  TPONMHMOHOBOKUCIBIX  OakTepHit

ABIISETCSL...

15. K Monounokuciaoi MUKpodIope OTHOCAT MpeCTaBUTENEH POIOB...

16. Tun MOJIOYHOKHUCTIOTO OPOXKEHHUS, IPU KOTOPOM M3 caxapoB 00pa3yeTcs: TOIbKO
MOJIOYHASKUCIIOTA —...

17. OCHOBHOM NPOJYKT MOJIOYHOKHUCIIOTO OPOKEHUS —...

18. CaxapHbIM MHHHUMYMOM Ha3bIBa€TCSl TAKOE€ KOJMYECTBO caxapa B ChIpbe, KOTOPOe
MO3BOJIIETIOBECTH PEAKIIUIO CPEJIbl CUII0Cca JO...

19. Bropas  dasza  mHuTpudukanun

3aKJIF0YAETCH. ..

20. [lepas  ¢asza  HUTpUPUKAIHH

3aKJIFOYAETCH. ..

210kucnenue aMMmuaka 0 a30THCTOM, 3aTe€M Aa30THOM  KHCIOTHI,
OCYIIECTBIIIEMOEMUKPOOPTaHU3MaMH, Ha3bIBACTCH. .

22. Oco0eHHO JIeTKO XUTHH pa3liaraercs...

23. MukpoObl  pa3zmaraloT ~ MOYEBHHY TI0J1  JIEHCTBHEM

depmenTa... 24.OCHOBHBIE KOHEYHBIE MPOJIYKTHI MPU aHAIPOOHOM

pacnane Oenka —.. 25.0CHOBHbIE KOHEYHBIE TMPOIYKTHI IpPHU

a’poOHOM pacmaje Oenka —...

26. [Ipotecc paznoxkeHus: 0ETKOB U APYTHX a30TCOACPIKAIINX COSAMHEHUH B IOYBE MPU
Y4aCTUMMUKPOOPTaHU3MOB Ha3bIBAETCH....

27. [Tpu pa3nokeHnn OENKOB M JIPYIMX a30TCOJEP)KALIMX COEJAMHEHUN B MOYBE
IPpY Y4aCTUMMHUKPOOPTraHU3MOB a30T OCBOO0XK/1a€TCs B BUJIE. ..

28. Cpeay OpraHM4ecKuX COECIUHEHHH, COCTABIIAIOIIUX KIETKY, IIEPBOE MECTO IIO
kosndyecTBy(He MeHee 50% cyXxoil Macchl KJIETKH) 3aHUMAIOT. ..

29. K acconmatuBHbIM OakTepusM-a30TPUKCATOPAM OTHOCSIT MHUKPOOPTaHU3MBI,
xuByre30.K cBoOOOTHOKUBYIIIMM MUKPOOPTaHU3MaM-11a30Tpo(aM OTHOCATCH. ..

3L [Tpouecc mpeBpallieHHuss MOJIEKYJSIPHOTO a30Ta B OPraHMYECKHE COEIUHEHUS
MUKpPOOPTraHM3MaMU U MHTErpanusi ero B O€I0K, KOTOPBIA B KOHIIE KOHIIOB IOMAJIaeT B
MIOYBY,HA3bIBACTCA. .

32. Oxucnenue ammuaka 10 a30TUCTOM, 3aT€M Aa30THOM KHCIOTHI,
OCYIIIECTBIIIEMOEMUKPOOPTraHU3MaMH, Ha3bIBAETCH. .

33. OCco00EHHO JIETKO XUTHH Pa3iaraercs...

34. MukpoOsl  pasnarailoT ~ MOYEBHHY  TOJ  JCHCTBHEM

depmenTa... 35.0CHOBHBIE KOHEYHBIE MPOJIYKTHI MPU aHAIPOOHOM

pacane Oenka —.. 36.0CHOBHbIE KOHEUHbIE MPOAYKTHl IPHU

a’pobHOM pacmaze Oenka —

3. I[Tporecc paznoxeHus OEIKOB U APYTUX a30TCOACPIKAIIMX COSTMHEHUHN B ITOYBE MPH
Y4aCTUMMUKPOOPTaHW3MOB Ha3bIBAETCH. .

38. [Ipu paznmokeHUM OCJIKOB W IPYTUX A30TCOAEPKAIIMX COCTUHEHUU B TOYBE
MPU Y4aCTUMMHUKPOOPTraHU3MOB a30T OCBOO0XK1a€TCs B BUJIE. ..

39. Cpeau opraHM4ecKuX COEIUHEHMH, COCTABIIAIOIIUX KIETKY, IIEPBOE MECTO IO
kosmdecTBy(He MeHee 50% cyxoil Macchl KJIETKH) 3aHUMAIOT. .



40. K acconmatuBHbIM OakTepusM-a30T(HUKCATOpaM OTHOCAT MHUKPOOPTaHU3MBI,
xuBytre...41.K cB000JHOXUBYIIIUM MHUKPOOPTaHU3MaM-IHa30TpOodaM OTHOCATCH. ..

42. [Ipouiecc mpeBpaleHrss MOJEKYJSIPHOTO a30Ta B OpPraHUYECKHE COCAMHEHUS
MUKpPOOPTraHM3MaMU U MHTETrpalus ero B OeJ0K, KOTOPbI B KOHIIE KOHIIOB IOMAJaeT B
IMMO4YBY,HA3bIBACTCA...

43. [Tpouecc MUKpPOOHONOTHYECKON JEHUTPUPHUKAIMK CYIIECTBEHEH IIpPH...

44 KoHEYHBIMH MPOAYKTaMH JTUCCUMUIIALIMOHHOM HUTPATPELYKIHH

(meruTpuUKAINN)SBIISIFOTCSL. ..

45, CooTHomIeHHE yriepoja U a30Ta B OPraHMYECKOM BEUIECTBE, IPU

KOTOpPOM OyJeTHAOI01aThCsl MMMOOMIM3AIIUS a30Ta B TIOYBE...

46. NmMmoOunu3anus a3oTa  BO3HHUKAET

Bciencrteue... 47.HexematreapbHoe CBOMCTBO

HUTPATOB —...

48. [Ipouecc HuTpupUKaIUX MOXKHO aAKTUBU3HPOBATH IMPOBEACHHUEM  CIEIYIOIIMX

MEpOIPHUATHIA..

49, K okucnaurensiM BOCCTAHOBJICHHBIX COCTUHEHUH Kelle3a OTHOCSATCS HUTYAThIe

0aKTEepUUpPO/IOB...

50. BoccranoBieHre HEOPraHWYECKUX COCIWHEHHH Cepbl OCYIIECTBISIETCS OaKTEpHSAMH

POJIOB...

enaoemn: Memoodamu uoenmupuxayuu MUKPOOP2SAHUZMOB; Memooamu
1ab0pamopHo20 UCCIe008anus 800bl, nouebwl, 3epHa, 6030yxa, nUWesbix

NPOOYKMO8, KOPMOS.

1. B camopaszorpeBannu HaB03a, KOMIIOCTOB, CE€Ha, 3€pHAa MPHHUMAIOT

HETIOCPEACTBEHHOCYUACTHE. ..

2. B nouBax, pacmnonoXeHHBIX B 30HE YMEPEHHOTO KIIMMara, MpeodIaaaror. . .

3. [Tpy noHM>XEHHOW BJIAXKHOCTH B cyOcTparte, T.€. PH MOBBIIIEHHOW KOHLIEHTPALH

BEIIIECTB BBOJIE, XOPOIIO Pa3BUBAIOTCS MHOTHE. ..

4. Yepes nouBy nepeaaercs...

5. ['pynma canmpoduTHBIX MHKPOOPTaHW3MOB, pa3arafolIuX JIETKOJOCTYITHbIE

OpPraHUYEeCKUECOCTUHECHNU. ..

6. EcrecTBeHHas cpena oOWTaHMS W Jiydllas cpela COXpPaHEHMsI OpraHU3MOB,

OCHOBHOM MXpe3epByap — 3TO...

7. MuHHMadbHOE  KOJIMYECTBO  MHUKPOOPTAaHM3MOB,  KOTOPOE  MOXET

HoJIepKaTh M0YBa BHanOoIee HEOIaronpUsATHBIA EPUO — ITO...

8. [Tpu cumMOM03€ ¢ MUKOPU3HBIMU TPHOAMH pacTEeHUs Jierye NepeHoCsT. ..

9. [TpencraBuTenu JaHHOTO Mpoliecca — KiIyOeHbKoBble OakTepuu poaa Rhizobium,

JKUBYIIIME BCUMOMO3€e ¢ 600OBBIMU PACTEHUSMHU. .

10. Mertoa kanmsipoB [lepdunbeBa u ['abe mo3Bosser...

11. ['maBHYIO pOJb B CO3PEBAHUU HaBO3a XOJIOJHBIM CIIOCOOOM

urpatort...12.IIpenapar pu30TOppUH BHOCAT MIYTEM...
13.ncexktuimaHocTs  Oaktepuii  Buma Bacillus  thuringiensis  oOecneunBaercs
obpazoBanueMm... 14.«Muxpodiiopoii paccessausi» ['.A.3aBap3uH Ha3Bam ... OaKTepUid..

15. Pa3HOBUAHOCTE MHKOpH3BI, Korjga Tudbsl TprOOB-MHKOpH3000pa3oBaTeseit
pacroIaratoTCABOKPYr KOPHS B BUJIE YEXJIA U B MEKKIIETHUKAX KOPHs HA3bIBAIOTCA. ..

16. TpeboBarenbHbIe K MPUCYTCTBUIO KUCIOPO/a B TAXOTHOM CJI0€ ITOYBBI

Hapsily CMUKPOMULIETAMH. .

17. B cenaxe mpeobiagaror...

18. MuxkcoOakTepu B LHUKJIE DPa3BUTHUSA

00pa3yroT...19.9kcTpeManbHbIe TEPMOQUITHL. ..

20. [TocnencTBreM MHTEHCHUBHOTO MEPHOAMYECKOTO PHIXJICHUS MOYBHI 0€3

BHCCCHUAOPIraHUYCCKHUX CY6CTpaTOB SABJIACTCA aKTHBH3allUA. .. MPIKpO(I)HOpBI...



21. [TouBeHHBIE BOIOPOCIH U IIUAHOOAKTEPUH TIO THITY TUTAHUS OTHOCATCS K...

22. Benamka mouBel 000pOTOM IUTacTa AKTUBU3UPYET IMPOLECCHI... OMOTCHHBIX
3JIEMEHTOB..
23. CanpoTpodHbIii TN MUTAaHUS UMEET TPuo...

24]lpyn yBIaXHEHUUM CEHAa HA HEM IMPEXIE BCEro HAUYMHAIOT pa3BUBATHCHL...
25.MuHUMalIbHOE  KOJIMYECTBO MHUKPOOPIaHHU3MOB, KOTOpOE I0YBA MOXKET
noJ/iep>kaTh BHanOos1ee HeOIaronpyusTHEIA U UX Pa3BUTUS EPHOL —...

26. EcrecTBeHHas cpeia oOMTaHUs M JIydllas CpeAa COXpaHEHHUS MHUKPOOPTaHU3MOB,
OCHOBHOMpPE3epBYyap M MMOCTABLUIMK MUKPOOOB B BOJAY U BO3YX —...
27. K npsmMeIM MeTOAaM ONIpenesaeHuss YUCIEHHOCTH MUKPOOPTraHU3MOB OTHOCSTCS...

28.Ha3zoBuTe  MaJOYKOBUAHYIO  OakTepuio, JOMHUHHPYIOIIYIO B  IOYBaX  CO
CJ1a00NPOTEKAIOIIMMHUIIPOLIECCAMUA MUHEPAIN3ALIUHA OPIraHUYECKUX BELLECTB...

29. TpeboBaTenbHBI K TPUCYTCTBHIO KACIOPO/Ia B TAXOTHOM CJIO€ TTOYBEI

Hapsly CMUKPOMUIIETAMH. ..

30. bakrepuanpaoe ynodpenue hochopoOaKTepuH CONEPKUT

KJICTKH. .

31. bakrepuanpHOoe yHoOpeHHE a30TOOAKTEPHH COJEPIKUT

KJICTKH. .

32. bakrepuanbHoe ynoopenrue HuTparut (pu3oTopduH) COAEPKUT KIETKH. ..

33. [Mlpu mocese B wamku I[lerpu Ha arape CaOypo pasBeneHus No2 TOYBCHHOM
CYyCIIEH3HUH (IO'Z)BLIpocno 45 xononut rpuboOB, YTO COOTBECTBYET:...

34, Y4acTByOIIUE B Pa3I0KECHUHU MMOJMMEPHBIX COSIMHEHHUI B TIOYBE TUIIA
KpaxMaJia,KJIeT4aTKH, JUTHUHA 10 PACTBOPUMBIX MOHOMEPOB...

35. OCHOBHBIC YTHJIM3aTOPhl OPraHUYECKHX BEUICCTB HA KOHCYHBIX CTaIHIX
NPEBpAICHHS BYCIOBHSIX MX HU3KOW KOHIICHTPAIMH B CPE/IC...

36. MukpoopranuzmMbl ¢ OOJNBIION CKOPOCTBIO  TMOTPEONCHUS  PACTBOPUMBIX
COETMHEHUH NMPU UXBBICOKON KOHIICHTPAIUH B CpPEJIE...

3. KpymHas skonorudeckas Tpyrna, y4acTBYIOIIasi B MUHEPATU3allii OpraHUueCcKUX
OCTaTKOBPACTEHUH W KUBOTHBIX M B 00pa30BaHUH IMOYBCHHOTO T'yMycCa; DyKapUOTHUECKHE
MUKpPOOPTaHU3MBl TMPOCTOM OpraHu3allMid — OT OJHOKJIETOYHBIX JO HUTYATHIX,
MUICATBHBIX, PA3MHOKAIOIUECS CIIOPAMH —...

38. HanpaBnennsie H3MEHEHHS B CTPYKTYpe MHUKPOOHOTO HAceleHHs TOYB,

MOoCJICA0OBATCIIbHAACMCHA OAHOTO KOMILICKCA JPYTUM, COIMMPOBOXKAAOIHNECA U3SMCHCHUCM
MI/IKpO6I/IOJ'IOFI/I‘-ICCKI/IX IIpOoNHeCCOB IMPEBPAIICHU BEIIECTBA U SHEPI'UH, -...

39. K meronam HaGmo1eHUs 32 MUKPOOPTaHU3MaMH B IPUPOJIE OTHOCHAT:. ..

40. BBeneHne B CelbCKOXO035ICTBEHHOE UCIIOJIB30BaHKUE MTOUBBI MTOCIIE Pa3pabOTKU
MOJIE3HBIXMCKOIIAEMbIX Ha3bIBAETCH. ..

41. [TouBeHHbIE MMKPOOPTaHM3MBI, CHOCOOHBIE ACCHUMIJIMPOBATh OpraHUYECKHe

COEJIMHEHUS U3PACTBOPOB C HU3KOM KOHIIEHTpauen —...

IIpouenypa ouenuBaHus

3ader B (hopMe TECTHPOBaHMSI IPOBOAUTCS Ha 00pa3oBaTeIbHOI uiaTdgopme By3a Moodle.
[TpunpoBeaeHust TECTUPOBAHUS AJIsl KaXKIO0r0 00y4darolerocss aBTOMaTUYeCcKu
dbopmMupyeTcst MHAUBUAYATbHBIA BapUAHT 3a4€THOTO OHMIIeTa ¢ TIepeuHEM TeCTOBBIX
BoIpocoB. Bapnant BkitouaeT 30 TeCTOBBIX BOIPOCOB. [IpOIOIKUTENBHOCTE TECTUPOBAHUS
45 MUHYT.

Kpurepun oneHuBanus

Onenka [IpaBunbHBIX OTBETOB,%

«3a4TEHO» 50-100




«HE 3aUTECHO» meHee 50

3.Te1cy11mi/i KOHTPOJIb BBITIOJIHCHU S CaMOCTOSITEIbHOI paﬁoTBl

Tembl pedepaToB:

Pazmen Nel

1.
2.

ITouBa kax cpcaa o0uTaHuA MHUKPOOPraHnu3mMoOB.
BnonpenapaTH, IMOBBIIIAKOIINEC INIOJOPOAXE ITIOYB M YJIYUIIAOIIHWE POCT U Pa3BUTHUC

pacTeHuil.
Paznen No2

1.

3HAYMMOCTbh JBYX KOCMHUYECKHX MPOIECCOB — (DOTOCHHTE3a U

MHHCPAIU3ALIUNMHUKPOOPTaHU3MAMU OPraHU4CCKHUX BCUICCTB.

2.

dorocunaTes u

xemocuHures. Pa3znen Ne3

1.

IIpoueccsl MUHEpaIM3aLlUA OPraHUYECKUX COEAMHEHUN U POJIb

Pa3JINYHBIX I'PYIIIMUKPOOPIraHU3MOB.

2. Bunbl OpokeHMIA, BEI3BIBAEMBIX KIIOCTPUIHSIMH.

3. MukpoOHas TpaHcpopMaIysl HEUTFOI03BbI.

Paznen Ne4

1. Ponb MUKpOOPTraHW3MOB B TOUYBOOOPA30BaHUH U TIJIOJJOPOIUH. MukpoOHBI€ [IEHO3BI

Pa3JINYHBIX TUIIOB ITIOYB.

Nogakown

Mukopu3a pacTeHH 1 MUKOPH3aLUsl KaK IIPUEM MOBBILIEHUS YPOKAHHOCTH PACTEHUM.
Metoabl KOHCEpBUPOBAaHUS COYHBIX KOPMOB.

Mukpoopranu3msl Kak UHIAUKATOPBI TUIIA [TOYBBI.

MHuKpOOPraHu3Mbl — UHAUKATOPBI COCTOSIHUS OKYJIBTYPEHHOCTH ITOYB.

KopHeBble BbIieneHNs paCTEHUN KaK UCTOYHHUK ITUTAaHUS MUKPOOPTaHU3MOB.

BriusiHue MUHEpanbHBIX U OPraHUYECKUX yI00pEeHUH Ha MOYBEHHYIO MUKPO(IIOpY.

Bonpocs! k 3amure pedepara:

1.

Kakne MCTOBbI MMO3BOJIAIOT OIPEACTIUTE YUCIICHHOCTD U COCTAB

OTJIEJIbHBIX IPYNIIMUKPOOPTaHU3MOB B ITOYBE?

2.

Yem OIpeaACIICTCA U3SMCHCHNHU YU CJICHHOCTU MUKPOOPIraHU3MOB IO CE30HaM

rojia, IpUOKYJIbTYPUBAHUHU TTOUBBHI?

3.

Kakumu dakxtopamu cpeabl onpeaensercs pa3BUTHEe MUKPOOHOTO LIEHO3a

nouBsl? 4.JlaiiTe onpeneneHns MOHATHIM: META0MOTHYECKHE OTHOIIEHHS
MUKPOOPTraHU3MOB,CUHTPO(GHBIE B3aUMOOTHOLIEHHUSI MUKPOOPTaHU3MOB.

5.

Kak cka3piBaeTcs IpeBpaliCHUC MUKPOOPTaHU3MaMU B ITOYBE coJieil aMMOHUS B

A30THYIOKHUCIIOTY HAa a30THOM IMUTAHUHA paCTeHHﬁ?

6.
7.

Ot yero 3aBUCUT (pOopMUPOBAHHE FTHUPUTHON MUKPOQIOPHI?
bakTepuu Kakux poJI0B UCIOJIB3YIOT IPU CO3AAHUU 3eMJIIEYTOOPUTENbHBIX

npenapaTos?8.B Kakux cirydasx IpOBOASIT MUKOPHU3ALUIO paCTEHUI?

9.
10.

Kaxkne nporecchl UCIOB3YIOT IPU MOATOTOBKE KOPMOB K XPaHEHUIO?
Kakue Buzbl 6akTepuii y4acTBYIOT B TpaHC(OPMALIUU COSAUHEHHH KeTe3a B ouBe?

IIpouenypa ouenuBanus pedepara




[TapaMeTpbl OLIEGHOYHOTO CPEICTBA:

- nH(pOpMaLIMOHHAs TOCTaTOYHOCTb;

- COOTBETCTBHUE MaTepHalia TeMe U IJIaHy;

- CTHJIb U SI3BIK U3JIOKEHUS (1IeTIeCO00pa3HOe UCIIOIh30BAHUE TEPMUHOIOTHH,
MOSICHEHHE HOBBIXITOHSTUN, TAKOHUYHOCTb,

- JIOTUYHOCTb, IPABWIIBHOCTH MPUMEHEHHSI U ODOPMIICHUS LIUTAT U JIp.);

- HAJIMYUE BHIPAKEHHOM COOCTBEHHOM MO3UIUH;

- aJICKBaTHOCTh M KOJIMYECTBO MCITOJIb30BAaHHBIX HCTOUHUKOB (5— 10);

- BJIQJICHUE MAaTEPUAIIOM.

Ha 3amuty pedepara, cocTodiyo u3 3aluThl pedepaTa U OTBETOB HAa BONPOCHI, OTBOIUTCS
10-15 munyT.

O0bem pedepara or 5 mo 15 mammHONMMCHBIX cTpanuil. Ilpen Hadagom paboOTHl HaL
pedeparom cieayeT HaMETHTh IIaH W MoAo0parh juteparypy. lIpexkne Bcero ciemyer
MOJIb30BAThCS JIUTEPATYPOl, PEKOMEHIOBAaHHOW yueOHOW MpOrpaMMol, 3aTeM pacIIMPUTh
CIIUCOK HWCTOYHHMKOB, BKIIOYAas HCIOJIb30BAHUE CICIUANBHBIX JKYPHAJIOB, TIC HMECTCS
HOBeimas HayuHas uHpopmanua. B crnucke nmutepaTypsl JomkHO ObITh He MeHee 8-10
pa3nuuHbIX HUCTOYHWKOB. CTpykTypa pedepara: 1) THUTYIBHBIA JHCT; 2)OTJIaBlICHUE;
3)BBeneHue (gaeTcs MOCTAaHOBKA BOMpPOCa, OOBSACHSAETCS BBIOOP TEMBbI, €€ 3HAYMMOCTh U
aKTyaJIbHOCTh, YKa3bIBAIOTCS Ieb W 3aJadd  pedepara, TaeTcsl XapaKTePUCTHKA
UCIIONIb3YEMOU JIUTEpaTyphl); 3)OCHOBHAS 4acTh (COCTOMT M3 TJIaB M IOATJIAB, KOTOpHIE
PAcCKpBIBAIOT OTICIBHYIO MPOOJIeMYy WM OJHY M3 €€ CTOPOH M JIOTUYECKH SIBISIOTCS
MPOJOHKEHUEM JIpYyT JApyra); 4)3axiroueHue (MOIBOASITCS HTOTH U JArOTcs 000OIICHHBIE
OCHOBHBIE BBIBOJIBI 110 TeME pedepara, peKOMEHIAINN ); 5)3aKII0ueHHE.

Jonyckaercst BKIOYeHUe TalnMll, rpaduKoB, CXeM, KaKk B OCHOBHOM TEKCTE, TaK M B
Ka4yecTBe MPUIIOKEHUH.

B paboueii nporpaMme ITUCHUIUIMHBI IPUBOAUTCS MEPEUEHb TEM, CPEIU KOTOPBIX CTYAEHT
MOXeT BbIOpaTh TeMy pedepata. Ilo ycMoTpenuto npenopasarens pedepaTbl MOTYT OBITH
IIpeJICTaBJICHbl HA CEMHUHApaXx B BUJIE BBICTYIJICHUH.

Kpurepun onenuBanus

Onenka «3aueT» BBICTABISETCS B Cllyyae, €ClIM pedepaT HamucaH MO BbIOpaHHOW TeMe;
BO3MOXHO JONYIIEHHWE HECYIECTBEHHOM OIMOKM; MpPUBEAECHBl PHUCYHKH, TaOMUIBI U
WUTIOCTpALNK, TpeOyIoIIHe 3TH NOSICHEHUs 0 padoTe.

OI_ICHKa «He3ader» BEHICTaBIsETCA B cjIydac, c€Clu peq)epaT BBIIIOJIHCH HEC II0 TEMC,
JO0MYIICHBI CYIICCTBCHHBLIC OHH/I6KI/I, HC NPUBCACHBI PUCYHKHU W WIUJIOCTpAllMU W T.II. IO
pa60Te, Tpe6yIOH_[I/ICBTI/I MOACHCHUSA K ITOCTABJICHHOMY BOIIPOCY.

4. TECTOBBIE 3ATAHUSA
(mpexacrasiieHbI BbIlLIE)
Hcnoab3yores A0 TEKYLEro KOHTPOJIs 3HAHUH

IIpouenypa oueHuBaHuA

TecTupoBaHue HCHOJNB3yeTCd KakK B TEKYyIIEM KOHTpPOJIE, TaK M B IPOMEKYTOYHOU
aTTecTalMu JJig OLEHUBAHMS YPOBHS OCBOCHHOCTU PAa3IUYHBIX pa3eioB U TEM
JOUCHUITIINHBI. MeTOJI TECTUPOBAHUA — 6YMa)KHI)II7L OHeHKa BBICTABJISICTCA IO KOJIMYCCTBY
MpaBUJIBHBIX OTBETOB. TeCTUpPOBaHUE MPOBOAUTCS B KOHIIE H3YUYEHHUS ONPEIEICHHOTO
pasaciia AMCUHUILIMHBL, BDEMBI HA OTBET IO OJHOMY TECTY — 1 MHHYTA. 210 OKOHYaHUA
yueOHBIX 3aHATUN (3aueTHass HeAeNs) CTYACHT MOXKET [epenucarb TeCT, eCiH
MePBOHAYAJILHO TOJTYYHII HEYIOBIETBOPUTENbHYIO OLIEHKY.



Kpurepun onenuBanus

Ounenka ITpaBHIIBHBIX OTBETOB,%
«3aYTEHO) 51-100
«HE 3a4TEHO) meree 50
5. 3AJAYHN

DOpMUPYIOTCS pe3yNbTaThl 00YUECHHUS:

YMemb: TUYHO U NOCIe008aMmeNbHO 000CHO8AMb NPUHAMUE MEXHO02UYeCKUX pelleHUli Ha

OCHOBE NONYYEHHbIX 3HAHULL,

npU2OMosUMsb MUKpOnpenapamol U YyMemb OKpAwUusamv ux HnpoCmuiMu U
CILONCHBIMUMEMOOAMU,

oCyuwecmenams noce8 MUKpOOP2aHu3Mo8 Ha numamesnvhblie cpeobl OJisl NOLYYEeHUs YUCTBIX

KYAbMYp a3poOHbIX U AHAPPOOHBIX bakmepull U epub08, UOeHMUPUYUPOBAMb BbLOEIEHHYIO

KYIbmypy no Mopghonocuu, KyibmypaibHblM U Qu3uo1020-0U0OXUMULECKUM NPUSHAKAM

1.Ilepeuncnure MOCJIEIOBAaTENbHOCTh JEHUCTBUNA MpPU NPUTOTOBICHUM BPEMEHHOTO
IpenapaTaMUKPOOPraHU3MOB;

2. [lepeuncnuTe MOCIENOBATEIBHOCTh JEHCTBUH NPH NPUTOTOBICHUHM IOCTOSHHOT'O
npenapaTaMUKpOOPTaHU3MOB,;
3. HazoBure npr3Haku MUKPOOPTaHU3MOB, OTHOCSIIHECS K

Mopdoraorundecknm;4.HazoBrure npuzHaku MUKPOOPTaHH3MOB,

OTHOCSILIMECS K KYJIbTYPaJIbHBIM;

5.Ha3oBuTe mpH3HAKM MHKPOOPTraHM3MOB, OTHOcsmecs K  (usnonoro-
omoxummueckuM; 6.1locrmenoBaTenbHOCTh JEMCTBUH TpU  BBIACICHUW YUCTON
KyJlnbTypbl ~ MuUKpoopraHu3ma; 7.CrocoObl KyJbTHBHUPOBaHHS  adpOOHBIX U
aHa’pOOHBIX MUKPOOPTaHU3MOB;

8. Kak ocyImecTBIsIIOT OKpalMBaHue KJIETOK MUKPOOPTraHU3MOB 110 ['pamy?

671a0emb: Memooamu UOeHMUPUKAYUU MUKPOOPSAHUZMOS8,
Memoodamu 1abopamopHo20 UCCIe008AHUSL 800bl, NOUBbI, 3ePHA, 8030YXA, NUWEBLIX NPOOYKMOSE,
KOpMO8

1. Tloacuurtarh oOlIee MUKPOOHOE YMCIO BOJBI, €ciii B Tpex ydamkax [lerpu
npu oceBe3-To pa3BeneHus BeIpociio 68, 56 u 48 xonmoHui.

2. TlopcunrtaTh KONMHM-UHAEKC BOJIBI NMPH H3BECTHOM KOJM-TUTpE: a)l;

6)15; B)100. 3.IlogcunTarh KOIMYECTBO B | MI JPOXKIKEBOH CYCHEH3UH
KJIETOK JPOXOKeH mpu Hamunu 21 KJIeToK B cpeiHeM Ha kBajapar 1/400
Kamepsl ['opsieBa.

4. Hcnonb3ys Tabnuiy npeaeabHbIX pa3BeICHUN, HAMTH KOJIMYECTBO
JEHUTPUPULIMPYIOINX MUKPOOPTaHU3MOB B IouBe (cpeaa bepe3osoil) mpu
HaJIMYUUpPOCTa B Mpodupkax 6-ro passeaenus (3 u3 3); 7-ro pazpenenus (3 u3
3); oTcyTCcTBHsApOCTA B 8-OM pa3BeICHHH.

5. CoOTBETCTBYET JIM MPEABSBISIEMBIM TPEOOBAHUSM IUTHEBAS BO/IA TIPU
MA®AuM513; konu-unnekce 6?

6. Ilpu ydere MUKpOOPraHM3MOB IIOYBBI METOI0M BuHorpaackoro B mnose
3peHusl MUKPOCKOIIa HACUUTANIU B cpeliHeM 98 kieTok Mukpooprannsmon. Kakoe
KOJINYECTBO MUKPOOPTaHU3MOB MPUXOAUTCS Ha 1 T BO3AYIIHOCYXOIl TOYBHI,
€CJIU IJIOIA b TOJIS 3pEHUS P UMMKPCHOHHOM MUKPOCKOITMPOBAHUU
cocraisier 0,025 MM’ U BIOXHOCTBIOUBEI paBHa 30%?

7.  IloxpcumTaTh 4YKMCIEHHOCTh akTHHOMULIETOB HA KA A mipu mocese 0,05 mut 3-



ro pa3BeZieHus Mo4BsI (1 I BO3AYIIHOCYXOM MTOYBBI), €CIIM B IATH Yawkax [lerpu
BBIPOCJI0,COOTBETCTBEHHO 25, 12, 16,38 1 9 KoJIOHN aKTHHOMHUIIETOB.

8. ITogcunTaTh YMCIIO KUBBIX KIETOK APOAIKEH IPU OKpaIlMBaHUU
METHUJICHOBOM CHUHBIO, €CJIM TEMHOOKpAILIEHHBIX KIETOK — 68, BCero B moJje
3penust Mukpockona — 90.Hackonbko )KU3HECTIOCOOHA JaHHas! KyJIbTypa
TPOMOKE?

9.  IIpu nocese Ha MIIA nouBeHHOI cycrieH3uu 3-T0 pa3BeAeHMsI BBIPOCIO
88 KOE;nocine nmacrepusanuu JaHHOW CyClIeH3UM B yaikax [letpu

Hacuutanu 24 KOE. [Toacunrats npoueHT OaryuispHbIX opM OakTepuii
JNAHHOU ITOYBEL.

10.  Ilpu caHuTapHO-0AKTEPHUOIOTMUECKOM HCCIIEA0BAHNN TIOYBbI OBLIO
BBISIBJICHO IIPUCYTCTBHE TePMOPHIBbHBIX OakTepuil. Kakoil BBIBOA MOKHO
c/IeNaTh O CAHUTAPHOMOJIATrOTOIYYHH JJaHHOTO 00BEKTA OKPYIKAIOIIEH Cpeabl?

IIpoueaypa oueHuBaHUA

Ha pemenue 3agaun npenocrasisiercsi 15 MUHYT; yIUTBIBA€TCS IPABMIILHO O(OPMIICHHBIN
XOJPEIICHNUs 3a0a49H, KOTOpast 0popmMIIsieTcs: ICbMEHHO.

Kpurepun oueHMBaHHMsi: YUHTBHIBAIOTCS MPAaBWIBHOCTH OTBETA [0 PELICHUIO 3a/JayH,
000CHOBaHME pEIIECHUS M BBIBOJ;, CO3HATEIBHOCTh OTBETa (YUHUTHIBACTCS IMOHUMAaHHE
W3JIaraeMoOro  Marepuala); JIOTUKa HW3JIOKEHUs MaTepuajia ¢ PAlMOHAIBHOCTH
HCIIOJIb30BaHUsS BPEMEHH, OTBEJICHHOTO Ha 3ajaHue. BepHoe perieHne —«3adery; HEeBEpHOE
pELICHUE-«HE3AUETY.



