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[Tpu pa3paboTke pabouelt mporpaMMbl y4eOHOM TUCIUIUIMHBI B OCHOBY TOJIOXKEHBI:

1)®I'OC BO 1o HampaBlI€HHIO NOATOTOBKU 35.03.04 «ArpoHOMUS»,yTBEPKIACHHBIN
MunuctepcTBoM 00pa3oBanus U Hayku P® «26» urong 2017 r., npukas Ne 699.

2) Y4eOHbIii 11aH OCHOBHOW 00pa3zoBaTenbHON mporpaMmsbl 35.03.04 « ArpoHOMES», IpOTpamMmMa

OakanmaBpuata “Arponomus’”’ ono0peH VYuenbiM coBetom PI'BOY BO T'AY CesepHoro
3aypanbsi oT «23» centa0pst 2020 r. I[IpoTokon Ne 2.

Paboyas mporpamma y4eOHOM TUCHUIIIMHBL 0J00peHa Ha 3aceqaHuu Kadenpsl HHPEKITMOHHBIX
1 MHBA3MOHHBIX Oone3Helt oT «12» HosOps 2020 r. [Iporokon Ne 1.

Bt
3aBeayromuit kadeapoi /"’J s B.H. Jlomarkuii

Paboyas mporpamMmma y4eOHOM AUCIUIUTMHBI 0JI00pEHA METOIMYECKOW KOMUCCUENH MHCTUTYTA OT
«18» Hos16ps 2020 r. ITpoToxoa Ne 20.
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Paspaborumnk:
Cxonuna JLL.IO., cT. mpenogaBaresb, KaHI. C.-X. H.

JAupekTop HMHCTHTYTA: A.B. UrnoBukoB




1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IJIAHUPYEMBIMHU PE3yJbTaTaMU OCBOCHUSA 06pa30BaTeJILHOI7l IMporpaMmmbI

Koo Pesynbrarsl WNunukarop Ilepedensb mIaHUPYEMBIX
Komne- OCBOEHUS JOCTHKEHUS pe3yIbTaTOB OOYUEHHS 110
menyuu KOMIIETEHIIUH JMCIUTUIAHE

3Hamy:
CHCTEMATHKY, MOP(OJIOTHIO,
TCHETUKY U pa3MHOKEHUE
OaxTepuii; B3aUMOOTHOIICHUS
MUKPOOPTraHU3MOB U
OKpYy>Karoleu cpenbl;
B3aMMOOTHOIICHUSX
MUKpPOOPIraHW3MOB MEXIy co00i U
c JpYTUMH CYILIECTBaMH;
MeTaboIM3M  MHUKPOOPraHU3MOB,
y4yacTU€  MHUKPOOPraHM3MOB B
MPEBPALLIEHUSX COEIMHEHUI
Cniocob6eH pemiath N-9mk-1 yriepona, a3ota, (ocdopa, cepsl,
TUIIOBBIE 33]1a41 OuenuBaer no JKeyes3a U IPyrux 3J€MEeHTOB;
po(eccHoOHANbHON | MHUKPOOHOJIOTHYECKUM | yMenb:
NeSITEeIbHOCTH Ha | TOKa3aTelsiM KayecTBa | MPUTOTOBUTH MperapaTsl
OCHOBE 3HaHUI MULIEBBIX MPOAYKTOB, | MUKPOOPraHU3MOB, pasnuyarh
OIIK-1 | CCHOBHBIX 3aKOHOB MPEeI0OTBPATUTh OCHOBHBIE  (DOpMBI  OakTepui,
i MaTeMaTH4YEeCKUX 1 UCIIOJIb30BaHUE MPOBOAUTH KOJTMYECTBEHHBIA ydeT
€CTECTBEHHBIX HayK MPOJIYKTOB, MUKpPOOPTraHW3MOB B Pa3JINYHBIX
C IPUMEHEHUEM coJieprKalux cyOcTparax, MoJIy4aTh
nH(pOPMaLIMOHHO- BO30yauTENEH HAKOMUTENIbHbIE u YHCThIE
KOMMYHMKAIIMOHHBI | THILEBHIX 3a00JIEBaHUN | KYJIbTYpPHI MUKpPOOPTaHU3MOB,
X TEXHOJIOTUH U OTpaBJICHUI MIPOBOAUTD KayeCTBEHHbIE
peaxkiuu Ha MPOIYKTHI

MeTaboIr3Ma MUKPOOPTaHU3MOB;
enademu:

-METOJAaMHU PUTOTOBJICHHUS
[penapaToB u
MUKpPOCKOTIMPOBAHHS, METOJIaMU
KYJIbTUBHPOBAHUS
MUKpPOOPTraHHU3MOB;
oTpeeNeHus
CEJIbCKOXO035HCTBEHHOM
MPOIYKIIHUH, OaKkTepuanbHBIX
ynobpenuii u Ouonpenaparos.

MCTOJNKaMU
Ka4dycCTBa

2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
JlanHasi QUCHUIUIMHA OTHOCUTCA K bBrnoky [ oOs3aTenbHOW dYacTH 00pa3oBaTeinbHON
MIPOrpaMMBl.
Jis u3ydeHuss NUCHUIUIMHBI HEOOXOIMMBI 3HaHUA B obOmactu: “Xumus”, “DOusnka’”,
“boranmka”, “Oxomorus’.
MuxkpoOuosiorust SIBISI€TCS MPEAINISCTBYIONICH MUCIUIUIMHON Al AUCUUIIIHH: “OCHOBBI
Hay4HbIX MCCIIEIOBaHMI ", “PUTONATOIOTUS U SHTOMOJIOTHS , ‘“3emiueaenue”, “Arpoxumus’.

I[I/ICI_[I/IHJ'II/IHH. HU3y4acTCs Ha 2 Kypce

Kypce B 5 ceMecTpe — 3aouHoi (opme.

B 3 cemecTpe 1O OyHOU (opme oOyueHus, Ha 3




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

OO0mast TpyI0eMKOCTh JUCHUIUINHBI cocTaBisieT 108 dacoB ( 3 3a4eTHBIX €IMHUII).

Ounas popma 3aounas popma
Bun yae6HOI paboThI BCETO CEMECTp BCErO | CEMEeCTp

4acoB 3 4acoB 3)
AyIMTOpHBIE 3aHATHS (BCEro) 48 48 14 14
B mom uucne: - - - -
JICKITMOHHOTO THIIA 16 16 6 6
CeMHHApCKOTO THUTA 32 32 8 8
CamocrosiTejibHasi pa6oTa (Bcero) 60 60 94 9
B mom uucne: - - - -
[TpopaboTka MaTepuana JIEKIUH, MOArOTOBKA K 30 30
3aHATHAIM 71 71
CaMoCTOATEIbHOE U3YUEHUE TEM 4 4
KonTponbsHbie paboThI - - 23 23
Pedepar 26 26 - -
By npomexyrodHoil arrectanyu: 3a4er 3a4eT 3a4eT 3a4eT
O01mas Tpya10eMKOCTb:
9acoB 108 108 108 108
3a4YETHBIX €IMHUII 3 3 3 3

4. Conep:kaHue QM CHUNINHbBI
4.1. Conepxanue pa3iesoB JTUCHUUIIIHHBI

Ne HammenoBanue paznena
i e —— Conepxanue paszena
1 2 3

1. Brenenue B | PazHoOOpa3ue wmupa wMukpo6oB. CTpoeHue mpokapuoT (Ha
MUKPOOHOJIOTHIO. npuMmepe  cTpoeHus  Oakrepuii). CoBpeMEHHBIE  METO/IbI
Crpoenue uccienoBaHuss MUKpoQuopbl. BnusHue ¢uszndeckux (GaxTopos.
MIPOKAPHOT. Bnusnue xumundeckux ¢dakrtopoB. BnusHue OuOIOrHUEecKUX

(bakTopoB.

TeMbl neKIUi:

1. Beenenue B mMukpoOuosioruto. CTpoeHHE MPOKAPUOTHUCCKOM
KJIETKH.

2. 'eneTuka GakTepuil.

2. ®dusnonorus [Mutanue u wmeraboiM3M MHKPOOpPraHu3MoB. bpoxkenue u

MHKPOOPraHU3MOB. JpixaHue. GepMeHTHI.
TeMpbl nexumii:
1.IIutTanne MUKpOOPraHU3MOB.
2.MeTtab0oa13M MUKPOOPTaHU3MOB.

3. Yyactue [IpeBpamienne  coenuHeHMH — yriaepoja  MHKpoduiopoil B
MUKpPOOPTraHU3MOB B | aHadpOOHBIX U a’poOHBIX ycnoBusx. [Ipouecc amMmmoHUDUKAIINH.
KpYTrOBOpOTE Hurpudukanus u JNeHUTPU(DUKALIHS. AzoTdukcanus.
yriepona, a3oTa, | [IpeBpaiienue MHUKpoopraHM3MaMHu COEAMHEHUU cepsl, docdopa
dbocdopa, cepel U | U Kenesa.

KeJe3a B IPUPOJIE.

TeMbl eKImii:

1. [IpeBpaienue
COCIUHEHUH.

2. llpeBpamieHne MHKpPOOpraHM3MaMH COEIWHEHUN a3oTa B
IIPUPOJIE.

MUKPOOpPTraHUu3MaMUn 0€3a30TUCTHIX




2 3

OcHOBBI TIOYBEHHOU | YuacTHe MHUKPOGIOPHI B MOYBOOOPa30BaHUH. MHUKPOOPTaHU3MBI

MUKPOOHOJIOTHH. MOYBBI M X COOOIIecTBA. BiusiHIE aHTPOTIOTeHHBIX (PaKTOPOB HA
MHUKpPOOPTraHU3MBI MHUKpOOHOE cooOmecTBo mouyBbl.buonpenaparsl B CElbCKOM
MMOBEPXHOCTH x03siicTBe. bruoneHnoss! pa3Heix mouB. Mukpodiopa dpumtocdepb
pacteHuit U pU30CQEpHI.
(artuuTHI). TeMsl JIeKui:

1. OcHOBBI MOYBEHHOI MUKPOOHOIOTHH.
2. MUKpOOpraHu3Mbl IOBEPXHOCTH PACTEHUM.

4.2. Pa3genbl AUCUMIIMHBI U BUABI 3aHATHIA
ouHas (opma oOyueHus

HaumenoBanue pazaena Jlexumonnoro | CeMHUHapCKOIro CP Bcero,

JVCTIUTUTAHBI THTIA THTIA 9JacoB

2 3 4 5 6

BBenenue B MHKpPOOHOJIOTHIO. 4 8 14 26
CTtpoeHne npoKapHor.

2. | ®U3HOJIOTUS MUKPOOPTaHH3MOB. 4 8 14 26
Yyacte  MHKpPOOPTaHH3MOB B 4 8 16 28
KPyroBOpoTe€  yIyiepoja, a3oTa,
docthopa, cepsl W Kemesa B
MIPHUPO/IC.

OcHOBBI MMOYBEHHOM 4 8 16 28
MHKPOOHOJIOTHH.
Mukpoopranu3mMbl  MOBEPXHOCTH
pacteHuii (AnudUTHI).
HTroro: 16 32 60 108
3aouHas popma oOyueHus
HaumenoBanue pazzaena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
JUCIIUTUTAHBI TUTIA TUTIA 4acoB
2 3 4 5 6
BBenenne B MHKPOOHOJIOTHIO. 2 2 24 28
CTtpoeHue npoKapHor.
DU3HOJIOTHUS MEKPOOPTAaHU3MOB. 1 - 20 21
Yyactue = MHKpPOOPraHMU3MOB B 2 2 24 28
KpyroBOpoTe€  yriepojia, a3ora,
docthopa, ceppl W Kemesa B
IPUPOJIE.
OcHOBBI MIOYBEHHOM 1 4 26 31
MHKPOOHOJIOTHH.
Mukpoopranu3mMbl  MOBEPXHOCTH
pacteHuil (AnUUTHI).
Hroro: 6 8 94 108




4.3. 3aHsATHS CEMMHAPCKOIO THIIA

Ne Ne paznena TpynoeMkocTh
. /I_[ JUCIUITIN Tema (dac)
HbI OYHasdA 3a04yHasn
1 2 3 4 5
1 1 HNmmepcnonHoe  MHUKpOCKomupoBaHue. M3ydenue Qopm 2 1
Oaxrepuil. [IpuHnunel Ki1accupuKauyu TpoKapHorT.
2 1 [IpuroroBieHne BpeMeHHBIX HpenaparoB. IliecHeBble 2 1
' rpu6bl. [{posxoxu. BHyTpHKIETOUHBIE BKIIOUEHUS JPOXIKEH.
AxtuHOMULETHl. buomnpenaparbl B CEIbCKOM XO3SIMCTBE. 2 -
3 1 AHTHOMOTHKH. Onpenenenue YyBCTBUTEIBHOCTH
' MUKpPOOPIraHW3MOB K aHTUOMOTHKAM MeToJoM auddysun B
arap.
MukpoOuosiorndeckasi jJabopaTopus: TMOMeIIeHrue, Jao. 2 -
4, 1 rnocysa, o0opyaoBaHue, MUTATENIbHbIE cpebl. [luTarenbubie
CpEJIbl.
TexHuka  MHUKpOOHMOJIOTMYECKOTO  TOCeBa.  XpaHEHUe 2 -
5. 2 MUKpPOOPraHHW3MOB.  BblgeneHune  4MCTOM  KyJIbTYpbI
MHKPOOOB.
Mopdonoruueckue,  KylnpTypajdbHble H  (U3UOJIOTO- 2 -
6. 2 OMOXMMHYECKHE  CBOWMCTBa  MHMKpoopraHusmoB.  Poct
MUKpPOOPIraHW3MOB Ha IUNIOTHOM U JKUJKOM cpeiax.
7. 2 KosimuecTBEHHBIN y4E€T MUKPOOPraHU3MOB B BO3JYX€E, BOJE. 2 -
8 5 KonuyecTBeHHBIM y4e€T MHUKPOOPraHU3MOB B  TOUBE, 2 -
' 000pyI0BaHNUH, HHBEHTApE.
[TokazaTenn caHuTapHOW MuUKpoOwWosoruu. WuHmukamus 2 -
9. 3 CaHUTapHO-NOKA3aTEIbHBIX MUKPOOPraHU3MOB Ha 00BEKTAX
OKpY>Kalolle Cpeibl.
Bo30ynuTenn cnupTOBOTO M MOJIOYHOKHCIIOTO OpOKEHUM: 2 -
10. 3 Mop¢oJorus,  CBOWCTBA, YCIOBHUA  KyJbTUBHUPOBAHMS,
3HayeHue. [IpuroToBneHne NOCTOSHHBIX MIPENapaTOB.
Bo30ynuTenn MaciasHOKHCIOTO OposkeHHs: MOpPQOJIoTHS, 2 -
11. 3 CBOMCTBA, yCIOBUS KyJIbTUBUPOBAHUS, 3HAUCHUE B NIPHPOJIE
Y XO35HICTBEHHON JEATEIbHOCTH YEJI0BEKa.
12. 3 Okxkpacka 6aktepuit o ['pamy, criop, Kamncys. 2 2
MHUKpOOpPraHu3Mbl,  y4acTBYIOIlUE B KpPyroBOpOTe 2 1
13. 4 coequHeHui aszora. IIpencraBureny MpoLEeccOB THUEHHUS.
DJIEKTUBHBIE CPEJIbL.
14, 4 Boz0ynurenu MIPOIIECCOB HUTPUPUKALINH u 2 1
JeHUTpU(UKaLMU: CBONHCTBA, YCIOBUS KYJIbTUBHPOBAHUS.
15. 4 MeTo1bI U3y4eHHS TOYBEHHONW MUKPOQIIOPHI. 2 2
16. 4 MHUKpPOOpPraHu3Mbl MOBEPXHOCTH PACTCHUH (SMUUTHI). 2 -
Muxopusa.
Hroro: | 32 8




4.4. [IpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (pPadot) - ne npedycmompero OIIOII.

5. Opranusanusi cCaMoCTOSITEIbHON PadoThI 00yYAIOIINXCS 110 JUCHHUIINHE
5.1. Tunsl caMoOCTOATEIHLHOM PadOThHI U €€ KOHTPOJIb

. dopma o0ydeHHs Texymuii
Tun camocTositenbHON pabOThI P 7 T
OuHas | 3a04Has KOHTPOJTb
[TpopaboTka MaTepuana JIESKIHHA, TIOrOTOBKA K 3aHATUSIM 30 TECTUPOBAHUE
4 71 TECTUPOBAHUE,
CaMocCTOATENBHOE U3YUEHUE TEM
cobeceloBaHNE
KonTponbsHbie paboThI - 23 cobeceoBaHne
Pedepar 26 - 3aIuTa
BCEro 4acom: 60 94

5.2. Y4eOHo-MeTOAMYECKHE MaTepPUAJIbI /ISl CAMOCTOSITE/IbHOMH padoThI:

1. ®enoroBa, H.H. Muxkpobuosnorus [DmekTpoHHBIM pecypc] : ydeb. mocoome / H.H.
denoroBa, B.A. Enxun. — Dnektpon. gan. — Cankt-Ilerep6ypr : CIIOIJITY, 2017. — 52 c.
— Pexxum noctyma: https://e.lanbook.com/book/102981

2. TIlaBnoBumy, C.A. MukpoOHONOTHS € MHUKPOOUOIOTHYECKHUMH HCCIEIOBAHUSMH
[DnexTponHbIi pecype] : yued. mocodne — DNeKTpoH. AaH. — MuHCK : "Beimaiimas mkoa",
2009. — 502 ¢. — Pesxxum pocryma: https://e.lanbook.com/book/65463

5.3. Tembl, BLIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yYCHHE:

Paznen Nel

1. JleticTBre pU3NKO-XUMHUUYECKHUX (PAaKTOPOB HA MUKPOOPTAHU3MBI;
2.CtpoeHne BUPYCOB, POJIb OaKTEpHOQaroB B Mpupo/ie.

Paznen Ne2

1.Ilytu cuHTE3a OCHOBHBIX OPTraHUYECKUX COSAMHEHUI U HEKOTOPBIX CJIOKHBIX BEIIECTB;
2.Perynsmus MeTabonu3Ma y MEKPOOPTaHH3MOB.

Paznen Ne3

1.Metabonu3m cepsl, xkenesa u pocdopa;

2.I'no6anbHble HUKIIBI OCHOBHBIX OMOTE€HHBIX 3JIEMEHTOB.

Paznen Ne4

1.Muxpodopa HOBEpXHOCTH PACTCHUIA;

2.Buokoppo3ust MPOMBIILIIEHHBIX U OBITOBBIX OOBEKTOB U MAaTEPHUAJIOB.

5.4. Tembl pedeparoB:

Pasnen Nel

1. ITouBa xak cpeqa 0OMTaHUS MUKPOOPTaHH3MOB.

2. buonpenapaTsl, HOBHIIAIONINE TUIOAOPOIUE TOYB U YAYUIIAIOIINE POCT U Pa3BUTHE
pacTeHui.

Paznen Ne2

1. 3HauMMOCTh ABYX KOCMHUYECKUX MPOIECCOB — (OTOCHHTE3a U MUHEPATU3AlIUU
MUKpPOOPraHW3MaMH OPTaHUYECKHUX BEIIECTB.

2. ®OTOCHHTE3 U XEMOCHHTE3.

Pazgem Ne3

1. IIporieccyl MUHEpaTU3alliy OPraHUYECKUX COESAMHEHUHN U POJIb PA3IUYHBIX TPYIII
MHUKPOOPTraHU3MOB.

2. Buzp! 6poskeHuit, BBI3bIBAEMBIX KJIOCTPHAUSIMU.

3. MukpoOHas TpaHchopManus HEUTIONO03BL.

4. Aszordukcanus CBOOOJHOKHUBYIIUMHU OakTepusiMu. AcCCOIUATHUBHBIA CUMOMO3.
CuMOunoTrnueckas a3oThuKcaIus.




Paznen Ne4
1. Poibp MUKpPOOPraHu3MOB B MOYBOOOPA30BAHHUHU U IIOJOPOIHH. MUKPOOHBIE IIEHO3BI
Pa3JIMYHBIX TUIIOB ITOYB.
2. MuKopu3a pacTeHUI 1 MUKOPHU3AIHsl KaK IPHEM MOBBIIICHUS YPO'KalfHOCTH paCTEHUH.
3.MeTo/1bI KOHCEPBUPOBAHUS COUYHBIX KOPMOB.
4.MuKpoOpraHu3Mbl Kak MHIAUKATOPbI TUIIA TIOYBBI.
5.MuKpOOpraHu3Mel — UHAUKATOPBI COCTOSIHUS OKYJIbTYPEHHOCTH ITOYB.
6.KopHeBbie BbIiEIEHUS pACTEHUI KaK MCTOYHUK MUTAHUS MUKPOOPTaHU3MOB
7.Bnusinne MUHEpAIbHBIX U OPraHUYECKUX YI0OpEHUN Ha TOUBEHHYIO MUKPOQIIOPY.

6. DoHA OIEHOYHBIX CPEACTB IJs NPOBedeHHUS TPOMEXKYTOUHOH AaTTeCTAIIUH
00y4yaIuxcst Mo JUCHHILINHE
6.1 TIlepeyeHb KoOMIETEeHUHMH W OIEHOYHbIE CPeACTBA HWHAMKATOPA JOCTHKEHUSI

KOMIIeTeHIM i
Koo WNuaukarop [TepeyeHp MIaHUPYEMBIX PE3YJIBTATOB 00YUEHHS 1O Haumenosanue
Komne- JIOCTHKEHUS JUCLIUILINHE OLICHOYHOI'0
meHyuu KOMIICTCHIIMHU CpeacTBa
3HAMb: CUCTEMATHKY, MOP(OJIOTHIO, TeHEeTUKY | TecT
U pa3MHOXKEHHE OaKTepuii; B3aUMOOTHOIICHUS | 3a4eTHBIN OueT
MHKPOOPTaHU3MOB M OKPYXKAIOIIEH Cpebl,
B3aUMOOTHOIIIEHUSX MUKPOOPTaHIU3MOB MEXK Ty
PT-90mk-1 co00M U ¢ APYTUMH CYIIECTBAMU; META00IN3M
MHKPOOPTaHU3MOB, ydacTtue
O1neHHUBaeT 110
MUKPOOPraHu3MOB B MPEBPALICHUIX
MHKPOOHOJIOTHYE .
CKIM COCMHEHUH yriiepoaa, a3ora, ¢ocdopa, cepsl,
xKenesza U IPYyrux dJ1€MEeHTOB;
MoKa3aressim
<ATCCTRA ymemw: MPUTOTOBUTH npenapatsl | Tect
S MUKpPOOPraHMW3MOB,  pa3inyaTh  OCHOBHBIE | 3aueTHBINA OuIleT
bopMbI OaxTepui, MIPOBOJIUTH
MIPOJIyKTOB, .
OIIK-1 KOJINYECTBEHHBIM YYE€T MHUKPOOPraHU3MOB B
MIPeI0TBPATUTh
Pa3IUYHbIX cyOcTpaTax, M0JIy4aTh
HCII0JIb30BaHUE
HAaKONUTEJIbHbBIE M YHCThle  KYJIBTYpPHI
MIPOJIyKTOB,
COIEDIKALLIHX MUKpPOOPraHW3MOB, MPOBOJUTH KaueCTBEHHbIE
p . peakuuu  Ha  OPOAYKTHI  MeTaboiu3Ma
BO30OyAMTEIICH
MUKpPOOPraHHU3MOB;
MUIIEBBIX
N enademp: Tect
3a00JI€BaHU U .
. -METOJaMH TPUTOTOBIICHUS TpEnaparoB U | 3a4eTHBINA OuIeT
OTpaBJICHUIA
MUKPOCKOTIMPOBAHMS, METOJIaMU
KYJIbTUBUPOBAHUS MUKpPOOPTaHU3MOB;
METOIMKaMHU OTpeieTICHUS KayecTBa
CEJIbCKOXO035HCTBEHHOM MIPOIYKIINH,
OakTepuaNIbHBIX YIOOpEHUN U OHONpEenapaToB.

6.2. lIkajanl oLleHNBAHUSA
IIxaja oneHMBaHHUA 3a4eTa

Ornenka Omnwncanue
3auer | OOyuaromuiicss TPOJEMOHCTPUPOBAN MOHUMAHKUE TEMBI BOIIPOCOB 3a4ETHOTO OMIIeTa
no Mukpoouonoruu. OOBSCHUI TOCTaBICHHBIE BOMPOCHI, UCIONb3Yysd HMEIOIIHEecs
3HaHUs, YMEHUS M HABBIKW; Ha KaXKJbI BOMPOC J1aJl NOJIHBIN 1 HEMOJHBIN OTBET.
Hezauer | OOydaromuiics TOMYCTHJ T'pyOble OMIMOKKA W 3HAYUTENBHYIO) YacTh MaTepHaia He

3HACT;

HaBOJAIIHUEC BOIIPOCHL

HC TIIOMOTaroT.

MaTepuajlaMi B BUAC PYKOIIMCHBIX WJIU TMCYATHBIX TCKCTOB.

Bo BpEMd IOATOTOBKM OTBETA
MOJIb30BAJICA CpCACTBAMU KOMMYHHKAIIUHU, HCAOIMYCTUMBIMH OOIOJIHUTCIBHBIMHA




IIIkana oneHUBaHUSA TCCTUPOBAHUS HA 3a4€TE

% BBINOJHCHUSA 3aJaHUA Pe3yabTar
50 - 100 3a4TEHO
menee 50 HE 3aU4TEHO

6.4. TunoBble KOHTPOJILHBIE 32/1aHUS WM MHbIEe MAaTEePHAJIbI:
VYka3zaHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOM U JOMOJHUTEILHOI YUeOHOH JUTEepaTypbl, HEOOXOAMMOM /1151
OCBOEHUS THCHMILINHBI

a) OCHOBHAas1 JIMTepaTrypa

1. TocmanoB P.I'., lamuymmun A.K., BoakoB A.X., U6parumoBa A.11. MukpoOuosorus,
CI1106, UznarensctBo “Jlanp”, 2019. -496 c.

2. Emues B.T., Mumyctun E.H. Mukpo6uosnorus -M.: U3narensctBo FOpaiit, 2012. -
445c.

0) 10MOJIHUTE/ILHASA JIUTEpaTypa

1. TocmanoB P.I'., Kosbraes H.M., Kabupo I'.®., Tamuymmmn A.K.CanutapHas
MHKPOOHOJIOTHS TUIIEBBIX TTPOIyKTOB2015-560 C.

2. Nanosa E.I1.YnpaBieHne KaueCTBOM CEITbCKOX03SMCTBEHHON PO XyKInu. [IpakTukym,
2019 -500 c.

3. Kaumazos I'. C.[posxoku OpoaniabHBIX Tpou3BOACTB. [IpakTrueckoe pykoBoacTBo2012 -
224 c.

4. Kopoctenéa JI. A., KomaeB A. I'.OcHOBBI 3kojlormu MuUKpoopraHuszmos.- CIIO,
WUznarensctBo “Jlans”, 2013. - 240 c.

5. MamounToB B. I'.Meroas! mouseHHbIx uccienosaunii2021-260 c.

6. PomanoB A.C., [laBeimenko H.M., Ilataiox JI.H., MarBeeBa I.B.DOkcneprusa
x51e000ynounbIx u3nemmit2017-344 c.

7. Ckop6una E. A.OCHOBBI caHUTapUH ¥ TUTHEHBI Ha XJiebomnekapHOM TTpou3BoaAcTBe2020-
48 c.

8. lllrepumuc M. B., Auapeesa U. B., Tommiosa O. I'.buosornueckast 3ammura pacTeHUMH,
2020 -332 c.

8. IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAMOHHOM CeTH
"Unrepuer"

1. Poccuiickas rocymapcTBeHHass OMOIMOTEKA:COACPKUT AIIEKTPOHHBIE BEPCUU KHUT,
y4eOHHKOB, MOHOTpaduii, COOPHUKOB HAYUHBIX TPYJOB KaK OTEUECTBEHHBIX, TaK U 3apyOEKHBIX
aBTOPOB, MIEPUOIMUECKUX M3AaHui. Pexxum nocryna: http://www.rsl.ru;

2. YauBepcureTckas nHopMmalronHas cucrema “Poccus’™: http:cir.ru

3. Hayunas snexrponHas 6ubmmoteka http://elibrary.ru/defaultx.asp;

4. Hayunas oubnmoreka Www.elibrary.ru;

5.0nexTpoHHO-OMOIMoTeuHas cuctema M3narensctBo “Jlanp” www.e.lanbook.com.

9. MeToauveckne yKa3aHus A 00YyYAKOIIUXCS 10 OCBOCHHUIO JUCHUNIIMHBI

1. Cxommua JLKO.Yyer u MeTonbl U3y4eHUS MHUKPOOPraHM3MOB BOJBI. YuUeOHO-
MeToanueckoe nocooue.: Tromenn, 2018.-87 c.

2. Ckommua JL.LFO. Metonsl uccrneqoBaHus MHUKPOOPTaHU3MOB. Y4eOHO-METOIUYECKOe
noco6ue.: Tromens, 2020. - 90 c.

10. Iepeyens uHGOPMALIMOHHBIX TEXHOJIOTHIi - HE TpedyeTcs.



http://www.rsl.ru/
http://www.elibrary.ru/

11. MaTepuajabHO-TeXHUYECKOe ofecneyeHue AU CIUTIIHHBI

Jns  MarepuanbHO-TEXHUYECKOTO  oOecneueHus] JUCHUIUIMHBL  «MUKPOOHOIOT U
UCIIOJIB3YIOTCS: 000PyJOBaHIE MUKPOOHOIOTNYECKON J1ab0paTopuul (aBTOKIABbI, MHKPOCKOIIBI,
CTEPHJIN3ATOPHI, BECHI, XOJOIMIBHUKH, OAKTEPUIIUAHBIC JIAMIBI U Jp.), HA0OpP XMMHUKATOB IS
NPUTOTOBIICHUS] ~ TUTATENbHOW  cpeabl, JabopaTopHas  mocyAa  Juii  IPOBEACHUS
MUKPOOHOIOTUYECKHUX ITOCEBOB.

12. OcoGeHHOCTH OCBOEHHUS JMCHUILUIMHBI 15 MHBAJIWIOB U JHUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

OOyuenne O0O0yJarOmMXCS C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH  3/I0POBBSL  IIPU
HEOOXOJMMOCTH OCYIIECTBIIIETCSI Ha OCHOBE aJaNTHPOBAHHOW paboueil mporpammsl C
WCTIOJIb30BAHMEM  CIICIHANIBHBIX ~ METOJOB OOYyYeHUS M JAUJAKTHUYECKHX MaTepHasoB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TMCHUXO(HU3UUECKOTO pa3BUTHUS, WHIUBUAYATHHBIX
BO3MOJKHOCTEH U COCTOSIHUSI 37I0POBBS TAKMX 00yJaromuxcs (00y4Jaronerocs).

B memsix ocBoeHuWst y4eOHOW NpOTpaMMbl JWCHUIUIMHBI WHBAIUMAAMH W JIAIAMH C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbsI 00ECTIeYHBACTCSI:

* IS MHBAJIUAOB W JIMI[ C OTPAaHMYEHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI IO 3PEHUIO:
pa3MelneHne B JOCTYIHBIX Ui 00yJaroIInuXcs, SIBISIFOIIUXCS CICTIBIMU WA CIIA00BUISITUMH,
MecTax M B aJanTHPOBaHHON (opme crnpaBouyHON HHGOPMALKMU O pACIHMCAHUU Y4EeOHBIX
3aHSTHH; IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIONIETO OOYYAIOMIEMYCsl HEOOXOIUMYIO ITOMOIIb;
BBIMYCK aJBTEPHATUBHBIX (OPMATOB METOAMYECKUX MaTepHasioB (KPYMHBIH MPUPT WiIn
aynuoaiinel), ucnoib3oBaHue Bepcuu caita mna cmaboBumamux OBC IPR BOOKS wu
cnenuanpHoro  MmooOwmnpHoro  mpuioxkenuss [PR BOOKS  WV-Reader (mporpammsl
HEBU3YaJIbHOTO JOCTynma K HHpOpMaluu, NpeAHa3HAuYeHHON s MOOWJIBHBIX YCTPOMCTB,
paboTtaromux Ha omnepanuoHHOW cucteme Android m 10S, xkoTopas He TpeOyeT crenralbHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHnio paboTaroT CO CBOMM YCTPONCTBOM
MIPUBBIYHBIM CIIOCOOOM, HCIIOJIB3Ysl CHElHalbHbIe IITATHbIE TPOrPaMMBbI 1711 HE3PSUUX JIOJIEH, C
kotopeiMu IPR BOOKS WV-Reader nmeeT nosiHyr0 COBMECTUMOCTB);

* Ul WHBAJIUIOB M JIUI] C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI MO CIYXY:
HaJJIeXKaIlMMU 3BYKOBBIMU CPEACTBAMH BOCIIPOU3BeIeHuE MH(POpMAIUY;

* JUIS WHBAJIUJIOB M JIMI C OrPAaHHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, HMEIOUINX
HapyIIeHUsT OIMOPHO-JIBUTAaTEILHOTO amrmapara: BO3MOXKHOCTh OECHpEeNnsTCTBEHHOTO J0CTyIa
oOyuaronuxcs B yueOHbIe MOMEIIECHHUs, TyaJeTHbIe KOMHATBI U APYyrue nomeieHus kadeapsl, a
Tak)ke NpeObIBaHNE B YKa3aHHBIX MOMEIICHUSX.

O6pazoBaHue 00y4arOIIUXCS ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI MOKET OBIThH
OpPraHU30BaHO KaK COBMECTHO C APYTUMHU OOYYAIOUIUMUCS, TaK U B OTIEIbHBIX TPYIIAax WU B
OTJICIbHBIX OPraHU3aIUsX.



[Ipunoxenue 1
MuHHCTEPCTBO CENBCKOTO X03s1cTBa Poccuiickon denepauuu
®I'bOY BO T'ocynapcTBeHHBIN arpapHblii yHUBEPCUTET CeBEpHOTO 3aypasbs
HNHcTuTyT OMOTEXHONIOTMU U BETEPUHAPHONU MEULIUHBI
Kadenpa nHpexkunoHHbIX 1 THBa3UOHHBIX O0Je3HEN

®OH/ OHEHOYHBIX CPEJICTB
1o yueOHo# aucturinae Mukpoouosorus

1151 HanpaBieHus noarotoBku 35.03.04 Arponomust

npodusib ArpoHOMHUSA

YpoBeHb BhICIIEro 00pa3oBaHus — OakanaBpuar

Pa3zpaboTtuuk: cT. mpenogaBaTenb, KaH. c.-X. H. CkormmHa JI.IO.

VYTBepkIeHO Ha 3acenanuu Kadeapbl
poTokoa Ne | or /412» HOs10pst 2020 T.
s

wd
L

3aBenyromuii kadeapoit {f/ﬂﬁ” B.H. lomankuii

Tromensn, 2020



KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIBI OEHKHA
3HAHWUW, yMEHUH, HABBIKOB U (WJIM) OIIBITA JEATEIIBHOCTH, XapaKTEPHU3YIOLINE TAIIbI
(opMupoBaHHS KOMIIETEHIIHI B IPOIIECCE OCBOCHUS AUCIUTITUHBI

MHUKPOBHNOJIOTI'UA

1. Bonpocs! 17151 IPOMEKYTOYHOM aTTecTanuM (B popme ycTHOrO0 3auera)

Kommerenius

Bonpocsl

OIlK-1
Criocob6eH pemath
TUTIOBBIE 33]1a41
npodeccCuoHaTbHOM
NesITeIbHOCTH Ha
OCHOBE 3HAaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK C
MIpUMEHEHHEM
MH(POPMAITMOHHO-
KOMMYHHKAITIOHHBIX
TEXHOJIOTHI

3HAMb: CUCMEMAMUKY, MOpPGONo2UIo, 2eHemUKy U PA3MHONCEeHUe
bakmepuii;,  83AUMOOMHOWEHUSI MUKPOOPLAHUIMO8 U OKpYdcalouell
cpeovl, 63AUMOOMHOULEHUAX MUKDPOOP2AHUIMO8 MedHcOy Co00l U ¢
opyauMu Cywecmsamu, Memaboiusm MUKPOOPSAHUIMOS, — yudcmiue
MUKDPOOP2AHUBMO8 6 NPespaeHUsix CcoeOuHeHull yenepood, da3omad,
gocgopa, cepul, sHceneza u Opy2ux d1eMeHmMO8

1. Mertonpl, uctopus U 3aa4d MUKPOOUOJIOTUH.

2. Cucrema  MHKPOOPTaHU3MOB.  MeXIyHapO HbIE
HOMEHKJIATYPHI.

3. TIpokapuotsl sykapuoTsl. CTpoeHHE OaKTepUaTbHOU KIETKH. PocT
Y pa3MHOKEHUE MUKPOOPTaHU3MOB.

4. T'eHeTMKa MUKpOOPTaHU3MOB.

OTHOIIEHNE MUKPOOPTAaHU3MOB K (PU3UIECKUM (PaKTOpaM Cpepl.
OTHONIEHNE MUKPOOPTAaHU3MOB K XUMUYECKUM (haKTOpaM Cpebl.
B3aumooTHOIIEHUST MUKPOOPraHU3MOB.

XUMUYECKUN COCTaB KJIETKH MUKPOOpPraHu3mMoB. DepMEHTHI U UX
POJIb B KU3HEACATEILHOCTH MUKPOOPTaHU3MOB.

9. [Iluranme MUKpPOOPraHU3MOB U OMOCHUHTE3.

10. DHepreTuyecKkue Mpoecch (KaTadoIu3Mm).

11. KpyroBopoT yriaepojia B TPUPOJEC U POJIb MUKPOOPTaHHM3MOB B
pacnajzie OpraHM4ecKoro BellecTBa.

12. Moso4HOKHCIIOE OpOKEHUE U €r0 BO30YTUTEH.

13. CniuproBoe OpoKeHHE, IPOXIKH KaK BO30OYAUTENIH CIIMPTOBOTO
OpO>KeHHUsI, UX UCII0JIb30BAHHUS B MUIIEBON MPOMBIIIIIEHHOCTH.

14. MacnsHoKuciaoe OpOKEHHUE U €ro BO30YAUTEIH.

15. bpokeHue NEKTMHOBBIX BEIIECTB W €ro 3HayeHHe. bpoxxeHue
LEJUTION03bI U €r0 BO30YAUTEH.

16. YkcycHokucioe 6poskeHHe U ero BO30yIUTeNu.

17. AspoGHoe pasnoxkeHue 1eToa03bl. Llenmtono3opasnaratonue
OaKTepUH U TPUOBI.

18. OxkwucneHue MHKpPOOpPraHHU3MaMH T'€MUIIEIUIION03, JIUTHUHA, KHUPA,
yriaeBo0B. Bo30yauTenu u 3Ha4€HHUE ITHX IPOIECCOB.

19. Munepanuzanus (aMMoHMUKaLKSA) a30TcoAepKaIIUX
COCAVHECHUN.

20. MimmoOunu3aius a3ora B MOYBE.

21. TIpoueccsl HUTpU(DPUKALUKN U ASHUTPUDUKALTUH.

22. buonornyeckas (pukcaiusi MOJIEKYISIPHOTO a30Ta.

23. Ydenue o BUpycax, 6akreprodaru.

24. Ocmotuyeckoe  pgaBinenue. OcobeHHocTH  ocMO(UIOB U
ranoguios. PacnipocTpaneHue U MpakTHYECKOE 3HAaUEHUE.

25. PocT MHKpPOOPraHM3MOB B 3aBHUCUMOCTH OT  BJIQXKHOCTH.
Y CeTON4nBOCTD K BBICYLIIUBAHUIO. JInopunuzanus.
OTHOIIEHHE MHUKPOOPraHU3MOB K KHCIOPOIY; a’poObl M aHa’poOblI
(axynbraTUBHBIE U OOJIUTaTHBIE).

npaBuia

NGO




26. 3nayenue pH cpenpl: IEI0YEyCTOWYMBBIC U KUCIOTOYCTOMYMBBIC

MUKPOOPTaHU3MBI.
27. AHTUMUKpOOHBIE BemiecTBa. llpupoma W TPOUCXOXKIECHUE
(abuoTHYecKux, OMOTHUYECKHX) AHTUMUKPOOHBIX BEILIECTB.

CnenuuuHOCTP M MEXaHU3M JeHcTBUSA. MUKpOOOCTAaTHYECKH U
MUKPOOOIIUIHBINA SPPEKT.

28. ABrotrpoduss wu rereporpodus. Ilomstus: ¢doTtomuroTpodsI,
(oTroopranoTpodpl, XEMOITUTOTPOPHI, XEMOOPTAHOTPO(DHI.

29. CanpohuTsl, KOMMEHCAIIBI M TAPA3UTHI.

30. Hcrounuku yriepoja u SHEPIuH, HCIO0JIb3YEMbIE
MuKpoopranusMamu. PaznooOpasue. Mcrounuku azora.

31. IIpoHMKHOBEHHE B KIIETKY NMUTATEIbHBIX BemecTB. Juddysus n
aKTHUBHBIH ~ TPAHCIOPT  BBICOKOMOJIEKYIISIDHBIX ~ COCAWHEHWH |
COCJIMHEHUH, HEPACTBOPHMBIX B BOJIE.

32. Anabonmyeckne M KataboimyecKre mpolecchl. X B3auMocBs3h y
Pa3HbIX MUKPOOPraHu3MOB (aBTOTpo(doB, rerepoTpodoB).

33. HenomHoe OKHCIEHHWE OpPraHWYECKHX CYyOCTpaTOB, TPOJYKTHI H
MPUYMHBI 3TOTO SBJICHUS. JIMMOHHOKHCIIOE «OPOIKEHHE).

34. AspoOHOe W aHa’POOHOE JBIXaHHWE. YHUBEPCATHHBIC MEXaHHU3MBI
nonydeHuss ATD npu  OMOJOTHUYECKOM  OKUCIEHWUH, MUK
TPUKAapOOHOBBIX KHUCJIOT W MEHTO30(ochaTHbI BOCCTAHOBUTENbHBIN
UK.

35. ®orocuHTe3. 3eneHbie u cHHe3eNeHble Bogopociu. PotoTpodHbIe
OaKTEepUU:MypITYpPHBIC U 3€JICHBIC OaKTEPHUH.

36. I'eneTnmveckne pekoMOWHAMK Yy MPOKApUOT. Tpandopmanms,
TpaHCAYKLMS, KOHBIoranus. bakrepuanbHas XxpoMocoMma.

37. Myranuu OakTepuil; WX 3HaUYe€HHWE B HBoJIONUHU. [IpakTHueckoe
UCIOJIb30BAHNE MYTAHTOB.

38. MeTtabuno3, cMMO103, aHTATOHH3M.

39. Pacnpenenennie MHMKpoOpraHu3smMoB B Ouocdepe. Baxkneiimmue
IpyNIbl  MUKpPOOPTaHM3MOB B IIOYBE, BOJOeMax MU armocdepe;
YHUCIEHHOCTh MUKPOOPIaHU3MOB.

40. OxucineHre MUKpOOPraHU3MaMHM KHpa.

41. OxucineHue MHKPOOpPraHu3MaMM YrieBoA0poaoB. Bo3Oyaurenn
npoliecca; NpakKTHUeCKOe UCIOIb30BaHuUE.

42. Tpauchopmarus MHKPOOPraHu3MaMu COCTMHCHU I
cepbl.OOpa3zoBaHKe CEPOBOJIOPOJAa U MUKPOOPTraHU3MBbI, BbI3BIBAIOIINE
9TH npouecchl. OKHUCIeHHEe MUKPOOPraHM3MaMH CEpOBOJIOPOJA B Cepy
U cepHyto KucioTy. CepobGakTepuu U THOHOBBIE OaKTEpUU.

43. Tpanchopmanus MUKpoopraHu3aMamMu coenuHeHuin  (ocdopa.
OcBoOOXKA€HNE KUCIIOTHI M3 OPraHUYECKUX COCIMHEHUH U HEepeBOj]
HEpacTBOPUMBIX CYIb(aTOB B pacTBOPUMOE COCTOSIHUE MHKpOOamHu.
Bbuonornyeckoe cBs3piBanue pocdopa.

ymemsb: npucomosumsv npenapamvl MUKPOOP2AHUSMOS, Pa3IuUdamby
OCHOBHble ¢hopmbl bOakmepuli,  NPOGOOUMb KOJIUYECMEEHHbIU Yyuem

MUKDOOP2AHU3MO8 6  PAa3IuyHblX  cybcmpamax, noay4amo
HaKonumenbHble U Yucmvle Kyibmypbl MUKPOOP2AHUIMOS, NPOBOOUND
KayecmeeHHbvle peaxyuu Ha nPOOyKmbl Memabonuzma
MUKPOOP2AHUZMOE

1.  VcrpoiictBo  Mukpockoma.  IlpurotoBienue  mpemapatoB
MHUKPOOPIaHHU3MOB. Oxpacka Oakrepuii 1o I'pamy.

2. KynpTuBUpOBaHHE MHUKPOOPIaHU3MOB B J1a0OPATOPHBIX YCIOBHUSX,




METOJIbl CTEPWJIM3ALUH, TPUTOTOBICHHE MHUTATEIBHBIX CPEI, METOJBI
yueTa MUKPOOPIaHHU3MOB.

3. CoBpemMeHHbIE METO/IbI U3y4YCHUS MHUKPOOPT'aHU3MOB.
4. Tunmsl npenapatoB. MeToapl M 3HAYEHHE OKPACKU KIIETOK.
5. OcHoBHbIe (OpPMBI  OJHOKJIETOYHBIX Oaktepwil. L-popmsl.
DHJIOCTIOPHI U ITUCTHI.

6. Mopdostorusi akTHHOMHIIETOB, HOKapAUH 1 MUKOOAKTEPHUH .

7. Mopdonorus apoxokend. CTpoeHnEe 3yKapUOTHBIX KIIETOK.

8. Mopdonorus miaecHeBbIX rpruOoB. MUICaTbHBIA U JPOKIKEBON THIT
pocrta rpuboB.

9. Mopdomnorusi Bogopocieil. 3HaueHUe B MPUPOJIC M XO3SHCTBEHHON
JeSITEIbHOCTH YeJIOBEKa.

10. OcHOBHBIE THIIBI CpeJ MO COCTaBYy, KOHCUCTEHIIMU M HAa3HAYEHUIO.
[ToBepXHOCTHOE M TITYOMHHOE BBIpAIIMBaHUE MUKPOOPTaHU3MOB.

11. Poct momynsiiuu MUKPOOPTaHU3MOB B 3aMKHYTBIX pe3epByapax.
®da3bl KPUBOM POCTaA, UX OCOOCHHOCTH.

12. 3navyeHne MeTO]a HETMPEPHIBHOTO KYJIbTUBUPOBAHUS ISl H3Y9IECHUS
(U3NOJIOTUN MUKPOOPTaHU3MOB | JUTSI IPOMBIIIIJICHHOCTH.

13. DnemenTapHbIl cocTaB KieTku Oakrepwii. ConepkaHrue BOIBI U €€
(dbopmbl. Makpo- 1 Mukpo3aeMeHTbl. DaKkTopbI pocTa.

14.  TepMOYCTOWYHMBOCTh  BETETATUBHBIX  KJIETOK  Pa3UYHBIX
MHUKPOOPTaHU3MOB, SHAOCTIOP OAKTEPHI U APYIHX MOKOIOMHXCS (HOpPM.
15. Hcmonw3oBaHWE BBICOKMX TEMIIEpaTyp I CTEPHIA3AIUU.
JlelicTBME HU3KUX TEMIIEpaTyp.

enademu:

-Memooamu NpuecomosieHuss Npenapamosd U MUKPOCKONUPOBAHUS,
Memoodamu — KYIbMUBUPOBAHUS — MUKPOOP2AHUZMO8,  MemoOuKamu
onpeoeneHus Kavecmea CeNbCKOXO3AUCMBEHHOU npoOyKyuu,
baxmepuanbHulx YOoopeHutl u buonpenapamos

1. DmuduTHas u pusochepHas MUKpodIopa.

2. Yuenue 06 nHPEKIIMU 1 UMMYHHUTETE.

3. buokonBepcus OTXOJIOB CeJIbCKOTO XO035IUCTBA u
nepepadaThIBaIOIIe MPOMBIIIIEHHOCTH.
4. MuxkpoOuosoruyeckue MIPOU3BOJICTBA ouomnpenapaTon

CEIIbCKOXO03SHCTBEHHOTO HAa3HAYCHUSL.

5. AHTHOMOTHKH, OTpUIATENbHBIE W TOJIOKUTEIbHBIE CTOPOHBI HX
VICTIOJIb30BAHMUSL.

6. MUKpOOHOJIOTHS TIOYBHI.

7. MuKpoOHOJIOTHS 3epHa.

8. MukpobOuonorus KopMoB (CeHO, ceHax, cuioc). KopmoBbie
OTpPAaBJICHUS KHUBOTHBIX.

9. MukpoOnoJIorusi MOJIOKA.

10. MukpoOnoJIOTUsI MOJIOYHBIX MPOJIYKTOB.

11. MuxkpoOunoJiorust Msica ¥ MSCHBIX IIPOJIYKTOB.

12. Muxpodiiopa siiil ceTbCKOX031HCTBEHHOM MTHIIBI.

13. MukpoOuosioruueckue OCHOBBI IepepabOTKH II0JI0B U OBOLIEH.
14. MukpoOUOJOTHYECKHE OCHOBBI BHUHOAEIMS U  TEXHOJIOTUU
MIPOU3BO/ICTBA MMBA, KBAaca U APYIHX MPOTYKTOB OPOKEHUS.

15. MuxkpoOuosiorust HaBo3a.




Ilpumep 3auemnozo ounema
OI'bOY BO «I'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypainbsi»
HNucTuTyT OMOTEXHOJIOTHH U BETEPHHAPHON METUIIUHBI
Kadenpa nadpekunoHHbIX ¥ HHBa3HOHHBIX 00JI€3HEH
VYuebnas aucuuiuimHa: “Mukpooduonorus”
10 HarpaBjieHUIo noArotoBku 35.03.04 ArpoHomust

3aveTHblii Ouser NeS
1. IlpoxapuoTel u sykapuoTbl. CTpoeHHE OaKkTepuaJbHON KiIEeTKU. PocT M pa3mMHOXKEeHHE
MHKPOOPraHHU3MOB.
2.Mopdonorus IecHeBbIX rpu00B. MHUIICATBHBIN U IPOXKIKEBOU THIT POCTa TPHUOOB.
3. YcrpoiictBo MuKpockoma. [IpurotoBieHne mpenaparoB MUKpoopraHu3MoB. Oxpacka
Oaxtepuit o I'pamy.

CocraBun: Cxommuaa JLIO. / / « » 20 T.
3aBemyromuii kadeapoit Jomankuit B.H. . / / « » 20 T.

IIpouenypa onennBanus 3avera

3auer npoxoaut B hopme cobecemoBanus. CTyIEHTY JOCTACTCS BapUaAHT 3aJlaHHsI ITyTEM
COOCTBEHHOTO CIy4ailHOTO BBIOOpAa W TMPEAOCTaBISIETCS 15 MUHYT Ha TOATOTOBKY. 3aluTa
TOTOBOTO PEIICHUs TPOUCXOIUT B BHJIE COOECEOBaHMS, HA YTO OTBOJUTCA 5 MUHYT. 3aJaHUE
COCTOUT M3 3 BOIPOCOB, BKIIIOUYAs TCOPETHUSCKUEC U TIPAKTHUYCCKUE.

Kputepun oueHuBaHusi

Ornenka TpeboBanus Kk 0OydaromemMycs

«3auteHo» | OOyyaromuiicss MpoAEMOHCTPUPOBAJl MOHMMAHHWE TEMBI BOMPOCOB 3aYETHOTO
owiera 1Mo MuKpoouosoruu. OOBSICHWI TOCTABICHHBIE BOIPOCHI, HCIOJB3YsI
MMEIOIIMECs] 3HAHUS, YMEHUSA U HaBBIKM; Ha KaXX[Ibli BOMPOC JaJl MOJHBIA U
HETIOJIHBIN OTBET.

«HE OOyyaromuii TOmycTHJI rpyOble OMIMOKM M 3HAUUTENbHYIO YacTh MaTepuana He
3a4TEHO» 3HAET; HAaBOJAIIME BOIMPOCH HE MOMoraroT. Bo Bpemsi MOArOTOBKH OTBETa
MOJIb30BAJICSL CPECTBAMU KOMMYHHKAI[UH, HEJOMYCTUMBIMU JOMOJHUTEIbHBIMU
MaTepuagaMu B BUI€ PYKOIMCHBIX WM MEYATHBIX TEKCTOB.

2. TecroBble 3aIaHUS 110 IPOMEKYTOYHOM ATTECTALMH
(3a4eT B (popMe TeCTUPOBAHMS)

3HAMb:  cucmemMamuxy, Mopgonocuro, 2eHemuKy U  PpAazMHOdCeHue  OaKmepuil;
83AUMOOMHOWEHUSL  MUKPOOP2AHUBMOG U OKpyJicalowjell  cpeovl;  83AUMOOMHOULEHUSX
MUKPOOP2AHUIMO8 MedNCcOy coOOUl U ¢ OpYyeUMU CYWecmeamu; Memabdoaiusm MUKpoOpeaHusmos,
yuacmue MUKpOOp2AHU3IMO8 8 NpespaujeHusx coeouHeHuu yz2iepooa, asoma, ¢ocghopa, cepei,
Jrcene3a u Opyeux d1emeHmos
. MHKpOOpraHu3Mbl, KOTOpBIE SBJISIOTCS BHYTPUKICTOYHBIMH NTApa3UTaMH. ..
. 3alUTHBIE OPraHEeIIbl KIETOK. ..
. Mopdonoruueckue cBoiicTBa CTapuIOKOKKa. ..
. buoxummnueckue cBoiicTBa GakTepHil XapaKTepu3yIoT. ..
. Hykneony GakTepualibHOM KJIETKH OTBETCTBEHEH 3a...
. Ans nuddepennmany 60IbITMHCTBA OAKTEPUN HCTIONIB3YETCSl OKpAcKa 110 METOY...
CtpyKTypHasi 0cOOEHHOCTh MPOKAPHOT...
. BerBsimascs ¢popma Gakrepuii...
. DYKapHOTHl...



10. CoenuHenus, CHHTE3UpyEMbIC KUBBIMH OPraHU3MaMU M 00JIaJaroIIue CIIOCOOHOCTHIO
B HEOOJBIIMX KOHIGHTPALMAX OKa3blBaTh M30MpaTeNIbHOE TOKCHYECKOE JICHCTBHE Ha
MUKPOOPIaHU3MbI, HAa3bIBAIOT. ..

11. Opranudeckre W HEOPTaHWYECKUE BEIISCTBA, OONamamue OaKTePUIUIHBIM
JIeliCTBUEM, Ha3hIBAIOTCHAL. ..

12. MuxpoOBbI, Hy)KIQIOIIHECS B KUCIOPOJIE ISl )KU3HU, MTOJTyIHII Ha3BaHHE. ..

13. I'puOBI 1 APOAOKH XOPOILIO PA3BUBAIOTCS IPH...

14. Jlns pocta O0JIbIIEH YaCTH MPOKAPHOT ONTHMAIIBHA. ..

15. B pactBOpax, umeromux 0oJjiee BBICOKOE OCMOTHYECKOE MABJIEHHWE, YEM BHYTPHU
MUKPOOHOH KJIETKH, MUKPOOPTaHU3MBI )KUTh HE MOTYT U HaOIIO/1aeTCsl SIBJICHHUE. ..

16. BemectBa MHKPOOHOH  KJIETKH, KOTOpBIE  HAa3bIBAIOTCS  OHMOJIOTUYECKUMU
KaTaJln3aTOpaMH. ..

17. MuKpOOpraHu3MBbl, KOTOPBIE )KUBYT U Pa3MHOKAIOTCS TOJIBKO B KJIETKE- XO3SHHE, 3TO..

18. Kitaccudukanus 6axrepuii [I.bepru siBisieTcss IpuMepoM ... KIacCu(DUKALNU: ...

19. Mukoorust u3yJaer...

20. KynbTypalilbHBIMH CBOMICTBaMU OaKTepUil HA3BIBAIOTCH. ..

21. Yucras KynbTypa MEKPOOPTaHH3MOB — 3TO...

22. Tun B3aUMOOTHOIIECHWH, KOTJa OJWH BUA MHKDPOOPTaHM3MAa 3aJepKUBACT WA
MOJIABJISIET Pa3BUTHE JIPYTOTO, - ATO...

23. Tun B3aUMOOTHOIIIEHHUH, TTPH KOTOPOM TTAPTHEPHI COOOIIECTBA U3BJIEKAIOT MOJH3Yy OT
B3aMMOCYIIIECTBOBAHUS, NPH ITOM HU OJMH W3 HHUX HE MOXKET CYIIEeCTBOBATH 0€3 Ipyroro,
HA3bIBACTCHAL. ..

yMemub: npucomosums npenapamvl MUKPOOPSAHUSMOS, pA3IUYAMb OCHOBHblEe (hopmbl
baxmepuil, npo8OOUMb KOAUUECMBEHHDII yUem MUKPOOP2AHUSMO8 6 PA3IUYHbIX CYOCmpamax,
nOIYy4ams HAKONUMebHble U YUCTble KYIbMYPbl MUKPOOP2AHUZMO8, NPOBOOUMb KA4eCmEeHHbLe
peaxkyuu Ha nPOOYKMbl MemaboIUIMa MUKPOOP2AHUZMO8

1. CanutapHO-TIOKa3aTEIbHBIM MUKPOOPTaHU3MOM JUTS OLIEHKHM Ka4eCTBA BOJIBI SIBISCTCH. .

2. Anmmapar, B KOTOPOM ITPOM3BOAAT CTEPHUIIN3AIMIO TAPOM IO TABICHUEM. ..

3. Meron «®namOMpoBaHKe» O3HAYAET...

4. B npupojie ApoXOKU B OOJIBIIOM KOJIMYECTBE BCTPEYAFOTCSL. ..

5. OcHOBHBIE IPEJICTAaBUTEIHN CIUPTOBOTO IPOKEHHUS- ...

6. Jl1st nomydeHust ciupTa KyJIbTHBHPOBAHHUE APOXIKEH BEAYT B...

7. Hanbosee ycTOWYMBBIM K BO3JICHCTBUIO MUKPOOPTaHU3MOB SIBJISIETCHL...

8. bonpmMHCTBO mpeicTaBUTENeH aHa’pOOHBIX IEIUIIOI030pa3Iaralomux OakTepuid
OTHOCST K POJY...

9. NonyyeHne TUMOHHOHN KHCIOTHI M3 YIJIIEBOJOB B HACTOSILNEE BPEMs OCYLICCTBIISIIOT C
UCIIOJIb30BaHUEM TpHOA...

10. VkcycHOKHCIBIE OAKTEPUN XapaKTEPU3YIOTCS CIIEAYIOIIUMU CBOWCTBAMU:. ..

11. MukpoOpraHu3Mbl, YCBauBaIOIIUE YIIIEBOIOPOIbI, IIMPOKO PACHPOCTPAHEHHI. ..

12. MacnstHOKHCITbIe OaKTEepUU OTHOCSATCS K POY...

13. OcHoBHas cpena 0OUTaHUS MACISTHOKHCIBIX OaKTEpHil...

14. Cpenoit oOuTaHus NPOMMOHOBOKHUCIIBIX OaKTEpUi SBISETCS. ..

15. K Mon04HOKHCII0 MUKPO(]IOpE OTHOCAT MPEACTaBUTENEH POJIOB...

16. Tunm MONOYHOKHCIOrO OpOXKEHHs, MPU KOTOPOM H3 caxapoB 0Opa3yeTcs TOJIBKO
MOJIOYHAsI KHCIIOTA —...

17. OcHOBHOM POYKT MOJIOYHOKHCIIOTO OPOKEHUS —...

18. CaxapHbIM MHUHMUMYMOM Ha3bIBA€TCsl TAaKO€ KOJMYECTBO caxapa B ChIpbe, KOTOPOE
MO3BOJISIET JOBECTH PEAKIIMIO CPEIbl CHIIOCA JIO...

19. Bropas ¢a3a HuUTpu(UKaIKI 3aKII0YAETC. ..

20. ITepBas (a3za HUTpUDHUKAIIMU 3aKITFOYACTCH. ..

21. OxucneHMe aMMHakKa 0 a30THCTOH, 3aTeéM a30THOW KHCJIOTHI, OCYIIECTBISIEMOE
MHUKPOOPraHU3MaMH, Ha3bIBaeTCH...



22. OCOOEHHO JIETKO XUTUH Pa3JiaracTcsl...

23. MuKpoOBl pasiararoT MOYEBHHY MO AelicTBHEM (DepMEHTA. ..

24. OcHOBHBIE KOHEYHBIE TIPOIYKTHI IIPU aHAPOOHOM pacmaze Oenka —...

25. OcHOBHbIE KOHEUHBIE TIPOIYKTHI PH a9pOOHOM pacriajae Oenka —...

26. Ipouecc pa3noxeHUss OETKOB U IPYTHX a30TCOJEPKANIUX COCAMHCHHUN B TIOYBE IPH
Y4aCTHH MUKPOOPTaHU3MOB Ha3bIBACTCH. ..

27. llpu pasnokeHHH OENKOB W JAPYIHX Aa30TCOJEpXKAIIUX COCTMHEHHWH B TOYBE NpPU
Y4aCTHH MUKPOOPTaHU3MOB a30T OCBOOOKIAETCS B BUJIE. ..

28. Cpenu OpraHMYECKHUX COCIUHEHHH, COCTABISIOMIMX KIETKY, IE€PBOE€ MECTO IO
KoJinuecTBY (He MeHee 50% cyxoil MacChl KJIETKH) 3aHUMAIOT. ..

29. K accounaTuBHBIM OakTepusM-a30T(HUKCATOPaM OTHOCAT MHUKPOOPTaHU3MBbI, JKUBYIIIHE

30. K cB0OOIHOKUBYIIIIM MUKPOOPTaHU3MaM-IHa30TPOdaM OTHOCSTCA. ..

31. Tlpomecc mpeBpamieHUs] MOJICKYJISIPHOTO a30Ta B OPraHMYECKHE COCIUHEHUS
MHUKPOOPTraHW3MaMH W WHTETpaIys ero B OEJIOK, KOTOPHIA B KOHIIE KOHIIOB TOMAaeT B MOYBY,
Ha3bIBACTCH. ..

32. OkucieHWe aMMHakKa 10 a30THUCTOW, 3aTeM a30THOW KHUCIIOTHI, OCYIIECTBIISEMOE
MUKPOOPraHU3MaMH, Ha3bIBACTCH. ..

33. OCoOCHHO JIETKO XUTHH Pa3JIaraeTcsl...

34. MukpoOBbl pasiiararoT MOYEBHHY 1101 AeHCcTBHEM (DepMEHTA. ..

35. OcHOBHBIE KOHEYHBIE TIPOIYKTHI TIPH aHAPOOHOM pacrajie Oenka —...

36. OcHOBHBIE KOHEUHBIC TTPOYKTHI IIPH a3pOOHOM pacmajie Oenka —

37. Tlpomecc pa3nokeHUs: OCNKOB M PYTUX a30TCOMAECPKANINX COCTUHEHUH B MOYBE TIPU
YYaCTHH MUKPOOPTaHU3MOB Ha3bIBACTCH. ..

38. Ilpu paznoxeHnn OEIKOB M JAPYTUX A30TCOACPKAIIUX COCAUHEHHWH B IMOYBE TMpHU
y4acTUU MUKPOOPTraHU3MOB a30T OCBOOOKIA€TCs B BUJIE. ..

39. Cpeau OpraHUYeCKUX COEAUHEHMH, COCTAaBIAIOMIUX KJIETKY, I[E€PBOE MECTO IIO0
KonnuecTBy (He MeHee 50% cyxoit Macchl KJIETKH) 3aHUMAIOT. ..

40. K acconuatuBHBIM OakTepUsIM-a30TPHUKCATOPAM OTHOCSAT MHUKPOOPTaHU3MBEI,
KUBYIIHE...

41. K cBOOOTHOKHMBYIITUM MUKPOOPTaHU3MaM-I1ua30TpodaM OTHOCATCA...

42. Tlpouecc mpeBpalleHUs MOJEKYISIPHOIO a30Ta B OPraHUYECKUE COEIUHEHHS
MUKpPOOPraHU3MaMH U UHTErpanus ero B 0€lI0K, KOTOPBIM B KOHIIE KOHIIOB MONAJaeT B MOYBY,
Ha3bIBAETCH...

43. TIpomiecc MUKPOOHOJIOTUYECKON JCHUTPU(PUKALIUK CYIIIECTBEHEH TIPH...

44, KoHEeYHBIMH MPOAYKTAMH JUCCUMUJISIIMOHHON HUTPATPEIYKIIUU (ICHUTPUDUKAIIH)
SIBJISTFOTCSL. ..

45. CooTHOIIIEHUE yIiepo/ia M a30Ta B OPraHUYECKOM BEIIECTBE, NMPU KOTOpOM Oyaer
HaOMI0ATHCSl UMMOOWIIH3AIIHS a30Ta B TIOYBE...

46. UMmMmoOunn3anus a3ora BOSHUKAET BCIIEACTBUE. ..

47. HexxenaTenbHOE CBOWCTBO HUTPATOB —...

48. Tlpouecc HuUTpupHUKAMKU MOKHO aAKTUBHU3HPOBATH MPOBEICHHEM CIIEIYIOLIUX
MEpOIPUATHUN. .

49. K okuchaUTeNnsM BOCCTAaHOBIEHHBIX COCAMHEHHUH Kele3a OTHOCSTCS HUTYAThIe
OaKkTepUu POJIOB...

50. BoccraHoBneHHEe HEOPraHMYECKUX COCTUHEHHMM Cepbl OCYILIECTBISETCS OaKTepUsSIMU

POJIOB...
s/1a0emon:
-Memooamu  NpucomogieHus npenapamos U  MUKPOCKONUPOBAHUSL, Mmemooamu
KYIbMUBUPOBAHUS MUKPOOP2AHUZMOB, MemoouKamu onpeoeneHus Kawecmea

CeNbCKOXO03AUCMBEHHOU NPOOYKYUU, OAKMEPUATbHBIX YOOOpeHUll U Ouonpenapamos
1. B camopa3orpeBaniu HaBO3a, KOMIIOCTOB, C€HA, 3¢pHA MPUHUMAIOT HETIOCPEJICTBEHHOE
y4acTue...



2. B mouBax, pacrosoXeHHBIX B 30HE YMEPEHHOTO KJIMMaTa, Ipeo0Iaaor.. .

3. Ilpu NMOHWKEHHOW BIAXXHOCTU B CyOcTpare, T.e. NMPH TMOBBIIICHHOW KOHIICHTPALUU
BEIIECTB B BOJIE, XOPOIIO Pa3BUBAIOTCS MHOTHE...

4. Yepes mouBy mepeaacTcs...

5. TI'pymma canpodUTHBIX MHMKpPOOPraHM3MOB, pa3jiaraloliuX JIETKOJOCTYITHbIE
OpraHu4ecKue COCAMHEHHUS. .

6. EcrecTBeHHas cpena 0OMTaHUS M JTyqIasi Cpeia COXPaHEHUsI OPraHu3MOB, OCHOBHOU UX
pe3epByap — 3TO...

7. MuHuUManpHOE KOJMYECTBO MHUKPOOPTAaHW3MOB, KOTOPOE MOKET MOJyIep)KaTh MOYBa B
HanboJiee HEOIArompUATHBIN TTEPHO] — 3TO...

8. [Ipu cuMOMO3€e ¢ MUKOPH3HBIMH IpUOaMH PACTEHHS JIeTYE IEPEHOCHT. ..

9. TlpencraButenu IaHHOTO IMpollecca — KIyOCHbKOBBIC Oakrepwu poaa Rhizobium,
KUBYIIUE B CUMOMO03€ ¢ 00OOBBIMHU PACTCHUSIMU..

10. Merton kammsipoB [lepdunseBa u ['abe mo3Boisier. ..

11. I'naBHy10 poJb B CO3PEBAHUU HABO3a XOJOIHBIM CIIOCOOOM HUIPAOT...

12. IIpenapat pu30TOpPUH BHOCAT ITYTEM. ..

13. HucektuuuaHocth Oakrepuit Buma Bacillus thuringiensis obOecneunBaeTcs
00pazoBaHHUEM...

14. «Muxpodnopoii paccessuusi» I'.A.3aBap3uH Ha3Bal ... OaKTepuil..

15. Pa3HOBUIHOCTP MHKOpH3bI, Korja TH(GBI TpuOOB-MUKOPU3000pazoBarenei
pacrioiararoTcst BOKpYr KOpHS B BHJIE UYeXJIa U B MEKKJICTHUKAX KOPHS HA3bIBAIOTCHL. ..

16. TpeGoBaTtenpHbIE K MPUCYTCTBUIO KUCIOpPOJA B TAXOTHOM CJIO€ TOYBBI HApPSIy C
MUKPOMUIIETAMH. .

17. B cenaxxe mpeo0aiaror...

18. MukcobakTepuu B IIUKIIC Pa3BUTHS 00Opa3yioT. ..

19. DkcTpeManbHbIe TEPMO(HIIBL...

20. IlocnencTBMeM HHTEHCUBHOIO MMEPUOJWYECKOIO DBHIXJIECHUS MOYBbI 0€3 BHECCHMS
OpPraHUYeCKUX CyOCTpaTOB SABJSAETCS AaKTUBU3ALUS. .. MUKPO(DIIOPBL...

21. [TouBeHHBIE BOJIOPOCTH U [THAHOOAKTEPUH T10 THITY TUTAHUSI OTHOCSTCS K...

22. Bcnamka 1oyl OOOpPOTOM IUIACTa AKTUBU3UPYET IPOLECCHI... OHUOICHHBIX
3JIEMEHTOB...

23. CanpoTpoHBIN TUT TUTAHUS UMEET T'PHO...

24. Tlpu yBIa)XHEHUH CEHA HAa HEM IIPEXK/Ie BCEro HAUYMHAIOT PA3BUBATHCHA. ..

25. MuHMManpHOE KOJMYECTBO MUKPOOPraHU3MOB, KOTOPOE MOYBA MOXKET MOAJEPKATh B
HaunboJiee HeOIAroNpUATHBIN sl UX Pa3BUTHS IEPUOJ —...

26. EcrecTBeHHas cpena oOMTaHMs M JIydlllas cpela COXPAaHEHHMS MHKPOOPraHU3MOB,
OCHOBHOM pe3epByap U MOCTABIIMK MUKPOOOB B BOAY M BO3IYX —...

27. K npsiMbIM MeTo/1aM OIpeeIeHUs YUCICHHOCTH MUKPOOPTraHU3MOB OTHOCSITCHL. ..

28. Ha3oBuTe mNajOYKOBUJHYIO OaKTepuio, [JOMHMHHUPYIOLIYI0 B  I0YBaxX CO
cJ1a00NPOTEKAIOIIMMH ITPOLECCAMU MUHEPATU3ALMH OPraHUYECKHUX BELIECTB...

29. TpebGoBaTenpHbl K MPUCYTCTBUIO KHUCIOPOJAa B IAXOTHOM CJO€ IOYBBI HApsay C
MUKPOMHUIIETAMU. ..

30. bakrepuansHoe ynoopenue GochopoOaKTeprH CONEPKUT KIECTKH. ..

31. bakTtepuanpHoe yao0peHre a30TO0AKTEPHH COAEPKUT KIETKH. ..

32. bakTtepuansHoe yao0peHre HUTparut (pu30TophuH) COAECPKUT KIETKHU. ..

33. Ilpu nocese B yamku [lerpu Ha arape Cabypo pa3zseneHus Ne2 MOYBEHHON CycleH3UU
(10) BBIpOCIO 45 KONMOHUIT TPUOOB, YTO COOTBECTBYET:. .

34. YyacTBylolIME B Pa3sIOKEHUHM TOJIMMEPHBIX COEIMHEHMH B TMOYBE THIA Kpaxmaia,
KJIETYaTKH, JUTHUHA JIO PACTBOPHUMBIX MOHOMEPOB...

35. OcCHOBHBIE YTHJIM3AaTOPbl OPraHMYECKHMX BELIECTB Ha KOHEUHBIX CTaIusIX
MIPEBpAILEHUs B YCIOBHIX UX HU3KOW KOHIIEHTPALMH B CPETIE. ..



36. MukpoopranusMbl ¢ OOJIBIION CKOPOCTBIO MOTPEOJICHHUS PACTBOPUMBIX COCITUHEHUI
IIPU UX BBICOKOM KOHILIEHTPALUU B CPEJIE. ..

37. KpymnHasi sKojiormyeckas Ipyma, YY4acTBYIOIIAs B MHHEpaTU3alMH OPTraHMYECKHX
OCTaTKOB pAacTEHUH M >KMBOTHBIX M B OOpa30BaHMU TOYBEHHOTO TyMYCa; 3YKapHOTHYECKHE
MUKpPOOPIraHW3Mbl MPOCTON OpraHu3alid — OT OJHOKJIETOYHBIX J0 HHUTYATBIX, MULEAIbHbIX,
pa3MHOKaroIIKUECs CIOpaMH —...

38. HampaBneHHble UW3MEHEHHS B CTPYKType MHKPOOHOTO HAcCeleHUS IIOYB,
HocJeloBaTeabHas CMEHa OJHOIO KOMIUIEKCa JAPYIMM, COIPOBOXKIAIOIIMECS W3MEHEHHEM
MUKPOOHOJIOTUYECKHX MPOLIECCOB MPEBPAILICHHSI BEIIECTBA M SHEPTHH, -...

39. K MeToiam HaOMIOACHUS 32 MUKPOOPTraHU3MaMH B IIPUPOJIE OTHOCHT: ...

40. BBeneHue B CEIbCKOXO3SHCTBEHHOE MWCIOJIB30BAaHUE IIOYBBI IOCTE pa3pabOTKH
MTOJIE3HBIX UCKOMAEMBbIX Ha3bIBAETCH. ..

41. TlouBeHHblE MMKPOOPIaHHU3MBI, CIOCOOHBIE ACCUMUIMPOBATh OPraHUYeCKHe
COEIMHEHMS U3 PACTBOPOB C HU3KOM KOHLEHTPALIUEN —...

IIpouenypa oueHuBaHus

3aueT B popme TecTUpOBaHMsI IPOBOIUTCS Ha oOpa3oBaTenbHOM miaTdopme Byza Moodle.
[Ipu mpoBeneHHUs TECTUPOBAHHS UTS KaXKJIOTO OOYYaIOIIErocsi aBTOMATHUYECKH (HOPMHPYETCs
WH/IMBHUIYAIGHBI BapHaHT 3a4eTHOTO OwWiera C TIepeYHEM TECTOBBIX BOIPOCOB. BapwaHT
BKI04aeT 30 TECTOBBIX BOIIPOCOB. IIpOIOIKATETBHOCTS TECTUPOBAHUS 45 MUHYT.

Kpurtepun oueHuBanus

Orenka [TpaBuUIBHBIX OTBETOB,%
«3a4TEHO» 51-100
«HE 32YTEHO) menee 50

3. Tekymmii KOHTPOJIb BHINIOJHEHHUS CAMOCTOSAATEILHON padoThI
3.1. KomnJiekT 3aanuii 17151 KOHTPOJIbLHOH padoThl

Bapuant Nel

1. MuxkpoOuosiorus, ee OOBEKTbl, MECTO M pOJb HAYKH B CHUCTEME OHOJIOIHMYECKHUX,
CEJIbCKOXO03SUCTBEHHBIX HAYK, IPUPO/JIE, TPOU3BOJICTBE, OBITY.

2. Cum6u03, KOMMEeHcanu3M, Metabnuo3. Onpeenenue, CyuHOCTb, KOHKPETHbIE IPUMEPHI.
[IpumeHeHne STUX B3aMMOOTHOIICHH HA MPAKTUKE.

3. TlouBennas wmukpoOuosnorus. 3HaueHue padot B.B./loxyuaeBa, II.A.KocThiuesa,
B.1.Bepnaackoro, M.beitepunka, C.H.Bunorpaackoro, H.I'.Xomognoro, C.I1.KocTtbiuena,
B.JI.Omensanckoro, H.H.Xynakosa, H.A.KpacunpuukoBa, E.H.MuiryctuHa B CTaHOBICHUU M
Pa3BUTHUH MTOYBEHHON MUKPOOHOIOTUH U SKOJIOTMA MUKPOOPTaHU3MOB.

4. MukpoOHble mpernapaTsl AJs 3alIUThl U CTUMYISALUUA POCTa pacTeHH. AHTHOMOTHKU
KaK cpeACTBO OOpHObI ¢ GUTOMATOTEHHBIMU MUKPOOPTaHU3MAMU.

5. [IpencraBuTenu napcTa rpubOB KIACCOB 3UTOMMIIETHI, ACKOMHUIIETHI, Oa3UANOMHUIICTHI,
JNeUTEPOMMUIICTHI.

Bapuant Ne2

1. OcHOBHBIE TPYMINBI TPOKAPHOT: OAKTEPUHU, PUKKETCUU, MHUKOILIA3MbI, aKTHHOMHUIIETHI,
CHHe-3elIeHble BoJopochu (rmaHoOakTepun). Mx mopdonornyeckue ocoOeHHOCTH. MeToabl
HCCIEA0BaHUS.

2. AHTaroHusM, Napa3UTH3M, XHUIIHWYECTBO. OmpeneneHue, CYIIHOCTb, KOHKPETHbBIE
npuMepsl. Vcnoap30BaHNe 3TUX 3HAHUU B 3alllUTE PACTEHUH, MEAUIIMHE, BETEPUHAPUH.

3. [louBeHHbIE MUKPOOPTaHU3MBI, METOIbI OTIPEENICHUS] X COCTAaBA.

4. DHTOMOMATOTEHHBIE Mpenaparsl (MUKPOOHBIE MECTUIUABI WIA OHOWHCEKTHUIUIbI)
0aKTepuaTbHOTO MIPOUCXO0KICHUS MPOTHB HAaCEKOMBIX-BpeaAUTENen JIECOB u
CEeJIbCKOX035MCTBEHHBIX KYJIBTYP.



5. IlpeacraBbTe pHCYHOK OaKTEepUaTbHONH KIETKH, 0003HAUbTE IOBEPXHOCTHBIC
CTPYKTYpBI: JKI'YTHKH, BOPCHHKM ((puMOpmu, mnwim), Kamcyay W KIETOYHYIO CTEHKY |
BHYTPEHHUE: IIUTOIIA3MAaTHUECKYI0 MEMOpaHy, HyKJICOH/I, BKITFOUEHHSI, PUOOCOMBI, IIa3MH/IBI.

Bapuant Ne3

1. T'pubObl KJIaccoB B3HWTOMHIIET, ACKOMHIIET,0a3uauomMuiieT. Mx wmopdonoruueckue
0cobeHHOCTH, (hru3nosornueckne GyHKIUH, 3HaYCHNE B IPUPOJIE, UCIIOIb30BAHNUE.

2. XUMUYECKU COCTaB KJIETOK MHKPOOPraHMU3MOB. Ero mocTosHCTBO M 3aBHCHMOCTH OT
YCIIOBH Cpe/ibl. BUOKOMIIOHEHTHI KIIETOK, U3 (PU3HOJIOTHYECKAst POJIb.

3. Metoap! U3y4eHus: MUKPOOPTaHU3MOB HETIOCPEICTBEHHO B TIOYBE: CTEKJIA O0OpacTaHus
Xononnoro-Poccu, kanumsipasiii Mmeton [lepdunbena-I"ade.

4. DHTOMOIIATOT€HHBbIE TpPUOHBIE IpemapaTbl MPOTHB  HACEKOMBIX-BPEIUTENEH,
WCIOJIb3YeMbI€ IS 3allUThl PACTEHUH, UX BO3JICHCTBHE HA HACEKOMBIX.

5. [IlpencraBpTe pUCYHOK OakTepUATbHOM KJIETKH, O0O003HA4YbT€ TOBEPXHOCTHBIC
CTPYKTYpBI: JKTYTUKH, BOPCHUHKHM ((puMOpHM, MNWIM), Karcyay M KIETOYHYI0 CTEHKY H
BHYTPEHHUE: IIUTOIIa3MaTHYECKYI0O MEMOpaHy, HyKJI€OU]], BKIIOUEHUS, puOOCOMBI, MJIa3MUIbI.

Bapuant Ne4

1. Ponb epMEHTOB B KU3HEAEATENILHOCTH MUKPOOPTraHU3MOB. DK30- U 3HJIO(PEPMEHTHI B
kietke. KoOHCTUTYTHBHBIE, aJanTUBHbIE (MHAYLIUOETbHBIE), pernpeccuOeNbHbIe (EPMEHTHI.
Hcnonb3oBanne MUKpOOHBIX ()EPMEHTOB B HAPOJHOM XO3sIHCTBE.

2. Owusnyeckue, XUMHUYECKHE W OHWOJOTHYECKHE (HAKTOPBI CPEIbl, OIPEIEIISIONIIe
pa3BUTHE MHUKPOOHBIX II€HO30B IOYBBL. AHTPOINOT€HHOE BO3JIEHCTBHE Ha IOYBEHHbIE
OMOLIE30HO30B.

3. BupycHbie OwomecTHIIMABI Ha OCHOBE OaKyJOBHPYCOB KaK HEMATOTCHHBIX JUIS
ITO3BOHOYHBIX M arpeCCUBHBIX B OTHOILIEHUHM HACEKOMBIX-BpeauTenel Bupun-sHi, Bupus-am u
Ap.

4. IlapctBo Vira — HekieTo4yHble cymiecTBa. OCHOBBI HMX Kiaccupukanuu. MeTobl
KYJIbTUBUPOBAHUS, HccaeaoBaHusl. OCHOBATEIN BUPYCOJIOTUH.

5. [IlpencraBpTe pUCYHOK OakTepUadbHON KJIETKH, O0003HAYBTE TIOBEPXHOCTHBIC
CTPYKTYpPBI: JKTYTHKHA, BOPCHUHKH ((pUMOpHM, NWIM), KamnCyly M KICTOYHYIO CTCHKY |
BHYTPEHHHE: [IUTOIIa3MaTHUECKYI0 MEMOpaHy, HyKJI€OU I, BKIIOUYEHHUS, PUOOCOMBI, MIa3MU/IbI.

Bapuanrt Ne§

1. IapctBo Vira — HekieTouHble cymecTBa. OCHOBBI HMX Kiaccudukanuu. MeTosl
KYJIbTUBUPOBAHUS, HccaeaoBaHus. OCHOBATEIN BUPYCOJIOTUH.

2. lluraHue MHUKpPOOPIraHMW3MOB, MEXaHU3Mbl M TUIBI NMUTaHUs. VIcXonHble M KOHEUHBIE
MIPOAYKTHI IPU Pa3HBIX TUIAX MUTAHHUS.

3. Metoasl BbIIENEHHS, Y4eTa M HUICHTHPHUKAIUK  MUKPOOPTaHU3MOB.METOIbI
oTpe/eNieHUs CyMMapHOW OUOJIOTHMYECKO aKTUBHOCTHU TMOYB: METOJ] aNIUINKanuii MunryctuHa-
Bocrtpogoii-IleTpoBoii, onpenenenue pepMeHTaTUBHON aKTUBHOCTH TTOYB.

4. Tlpumenenue OakTepHANbHBIX YAOOpEHUN Kak CHoco0 aKTHBU3AIMH MOJIE3HOMN
MMOYBEHHON MUKPOMIOPHI U MOBBIIICHUS TPOTYKTHBHOCTH PACTCHUH.

5. [IlpencraBbre puCYHOK OakTepHanbHON KIETKH, 0003HAYbTE IOBEPXHOCTHBIE
CTPYKTYpBI: JKI'YTMKH, BOPCUHKM ((puMOpum, mnuiM), Kamcyay U KIETOYHYIO CTEHKY |
BHYTPEHHHE: IUTOIIA3MAaTHUECKYI0 MEMOpaHy, HyKJICOU /I, BKIIOUEHHsI, pHOOCOMBI, MIa3MH/IbI.

Bapuant Ne6

1. OtkpeITHE MHUKpPOOPraHM3MOB AHTOHM BaH JIeBeHrykoM. «OmnucarenbHbIM Mepuom»
pa3BuTHs yueHus o mukpooax. Padots! J[.C.CamoitnoBuua, M. T.TepexoBckoro.

2. CymHocTh aBTOTPOGHOrO U reTepoTpo(HOr0 MNUTAaHUsA. BHOCHMHTE3 yrieBOJOB,
JIMIHJIOB, HYKIEUNHOBBIX KUCJIOT, (DEPMEHTOB, aHTUOMOTHUKOB, TOKCHHOB, BATAMHUHOB, POCTOBBIX
BEIIECTB.

3. Posib HOYBEHHBIX MUKPOOPTaHU3MOB B 00pa30BaHUU M pa3pyLIEHUH MeperHos (TyMmyca).
dakTopbl Ccpeabl, CIOCOOCTBYIOUIME NpolleccaM HAKOIUIEHUS TymMyca B TIOYBaX pa3HBIX
KIIMMaTU4YECKHUX 30H.



4. Tlpumenenue OaKTEepUAIbHBIX YIOOpPEHMH KakK CIOCO0 aKTHUBU3AIMH IOJIE3HOM
MOYBEHHON MHUKPOQIIOPHI U MOBBIIICHUS TIPOYKTUBHOCTH PACTCHHA.

5. IlpeacraBpTe pHCYHOK OaKkTepUaTbHONH KIETKH, 0003HAUbTE IOBEPXHOCTHBIC
CTPYKTYpBI: JKI'YTHKH, BOPCUHKM ((puMOpmu, mnwnm), Kamcyay W KIETOYHYIO CTEHKY |
BHYTPEHHUE: IIUTOIIA3MAaTHUECKYI0 MEMOpaHy, HyKJICOU/ I, BKITIOUEHHSI, PUOOCOMBI, IIITa3MH/IBI.

Bapuanr Ne7

1. Jlym [Ilactep — OCHOBOTOJOXHUK MHKPOOHWOJIOTHUH, OPraHU3aTOp  IIKOJIBI
MHUKPOOHOJIOTOB; €T0 OTKPBITHSI.

2. VIcTOYHHKY yriieposa, a3oTa M IPYTUX 3JEMEHTOB Ui MUKpooprann3MoB. Katabomusm
(3Heprojaromue  mpoleccbl)) M OMOCHHTE3  WIM  KOHCTPYKTHBHBIM — MeTabonu3m
(suepromoTpedisromue npoueccs). VX 3HaYeHne 1 B3aMMOCBSI3b.

3. Xummuzanus 3emienenus (BHeCEHUe MUHEPAIbHBIX YI0OpEeHUH, TIECTUINIOB) — PUYHHA
CIBUTOB JMHAMHUKH MHUKPOOHMOIIOTHYECKHX MPOIECCOB B TIOYBE. BimsHME MUHEpPAIbHBIX
yIoOpeHU W TMeCTHIUIOB Ha MOYBEHHOE MHUKPOHACEJCHHE, IUIOJOPOJUE TOYBBl U CKOPOCTH
pa3JIOKEeHUS MTECTUIUIOB B HEM.

4. KopHeBble (pu3oIUiaHa), NPUKOpHEBBIE (pu3ocdepa) MHUKPOOPraHU3MBbI PACTEHHH.
CrnenipuIHOCTh PU30LIEHO30B PA3IUYHBIX BUIOB pacTeHUuN. CHMOMOTHYECKUE, aCCOIIMATUBHUE
1 napasuThyeckue (mapatpodHbie) MUKPOOPTraHU3MbI B pU30I[EHO3aX.

5. [IlpencraBpTe pUCYHOK OakTEepHATbHOW KJIETKH, O0003HA4YbTE TIOBEPXHOCTHBIC
CTPYKTYpBI: JKTYTUKHM, BOPCHUHKH ((QUMOpHH, MNHUIH), Karcyly M KJIETOYHYIO CTEHKY |
BHYTPEHHHE: IIUTOIUIA3MAaTHUECKYI0 MEMOpaHy, HyKJICOH/T, BKITFOUSHHSI, PHOOCOMBI, TIJIa3MH/IBI.

Bapuant Ne9

1. Ilpocreiimue, cTpoeHUE KIETKH, 0COOEHHOCTH.

2. ®otoaBToTpodbl, xeM0aBTOTpPO(dbl. JlutoTpodsr u opranorpodsl. OTKpEITHE
xemocuHTe3a C.H.Bunorpaackum. OCHOBHBIE IPEACTABUTENM KaXKI0OM TPYIIIIHI.

3. Bnusame pa3HbIX ciocoOOB 00paOOTKHM TMOYBBI Ha MUKPOOHMOJOTHYECKHE IMPOIIECCHI,
MIPOUCXOJISIINE B HEH, CTETIEHb MUHEPATIN3allui OPTaHUYECKUX BELIECTB.

4. MukpoOHBIe TIpenaparhl Ui 3allUThl ¥ CTUMYJBIIIUU pOCTa pacTeHUHd. MHKpPOOHBIHM
AQHTAarOHW3M W  CaMOOYHWIIIEHWE TI0YBbL. AHTHOMOTHMKM Kak CpeACTBO OOprOBI ¢
(bUTONMAaTOreHHBIMU MUKPOOAMHU.

5. [IlpencraBbre puCYHOK OakTepHadbHON KIETKH, 0003HAYbTE IOBEPXHOCTHBIE
CTPYKTYpBI: JKTYTUKH, BOPCHUHKH ((PUMOpHM, MHUIH), Karcyly M KIETOUYHYI CTEHKY U
BHYTPEHHHE: [IUTOIIIa3MaTHUYECKYI0 MEMOpaHy, HyKJI€OU I, BKIIOUYEHHUs, PUOOCOMBI, MIa3MU/IbI.

Bapuanrt Ne§

1. Kopuden mukpoodbmosorun M.M.Meunuko, P.Kox, 3.Bakcman, B.H.[llanmoutaukoB u
npyrue uccienonarenu. VX poib B CTAHOBICHUU U Pa3BUTHH HAYKH.

2. CriocoObl MOTYYEHHs] SHEPTUU ISl KUIHEACITETbHOCTH MUKPOOPraHU3MOB. A3pobHoe,
aHa’poOHOE JIbIXaHUE, HETIOTHOE OKUCIICHHE OPraHUYEeCKUX BEIIECTB.

3. YyacTue MHUKpPOOPraHM3MOB B 00pa30oBaHMM W JOOBIUE TMOJIE3HBIX HCKOMAEMBbIX,
oOpa3oBaHHME  MECTOPOXKACHUWH  cepbl, KaMEHHOro  YIJis, JECTPYKIUS  MHHEPAJIOB
MOYBOOOPA3YIOIIUX MTOPO/I.

4. PuzocdepHble M NMOYBEHHBIE MHUKPOOPraHU3Mbl KaK CTUMYISTOpPHI pOCTa pacTEeHUi,
IPOAYLMPYIOLINE pa3IUyHble BHUTAaMHHBI, POCTOBBIE BEIIECTBA: THOOEPENTMHBI, AYKCUHBI,
KUHUHBL. PusochepHble M MOYBEHHbIE MUKPOOPraHM3MbI KaK HHICHOUTOPBI poCTa PacTEeHUH,
IPOAYyLUpPYIOLINE (PUTOTOKCHHBI.

5. IlpeacraBpTe pHCYHOK OakTepHalbHOM KIETKH, 0003HAubTE IOBEPXHOCTHBIE
CTPYKTYpBI: JKTYTHKH, BOPCHHKH ((puMOpHH, MNWUIHM), Kalcyly M KIETOYHYIO CTEHKY H
BHYTPEHHHE: [IUTOIIIA3MAaTHUECKYI0 MEMOpaHy, HyKJICOU/I, BKITIOUEHHsI, pHOOCOMBI, IIa3MUIbI.

Bapuant Nel0.

1. OcHOBHblEe HampaBlE€HUS pa3BUTHS MUKPOOHMOJIOTMM Ha COBPEMEHHOM JTale
CeNTbCKOXO03SHCTBEHHOTO MTPOU3BOJICTBA.



2. Mopdomnorus Oakrepuii. [loBepXHOCTHBIE CTPYKTYpBI: Kamncyia, BOPCHUHKH (TIHIIH),
KTYTUKH, KJIETOYHAs CTEHKAa, OCOOCHHOCTH €€ CTPYKTYphl Y T'PaMIIOJIOKUTEIBHBIX,
IpaMOTPHILIATENBHBIX OaKTepuil, apxebakrepuil. MIx cocTtas, opranuzanus 1 QyHKIUH.

3. CxoxctBo W pasznuuue OpoKeHHUs, a’dpOOHOTO JbIXaHUS, aHA3POOHOTO JIbIXaHHS.
AnHa3poOHOE bIXaHHUE C HCIIOJIb30BAaHHEM KHCIIOPOia HUTPATOB U CYIb(ATOB.

4. DxoJyiornyeckue npoodaeMpl MOYBEHHON MUKPOOUOIOT M.

5. IlpencraBbTe pUCYHOK OakTEepHANIbHON KJIETKH, O0003HA4YbTE TMOBEPXHOCTHBIC
CTPYKTYpBI: JKI'YTHKH, BOPCHHKM ((puMOpmu, mnwim), Kamcyay W KIETOYHYIO CTEHKY |
BHYTPEHHHE: [IUTOIIIa3MaTHUYECKYI0 MEMOpaHy, HyKJIEOU, BKJIFOUEHUS, pPUOOCOMBI, IIIa3MH/IbI.

Bapuant Nell

1. Pa3Butue Ha pacTeHUsX (BEreTHPYIOLIUX WM CKOIIEHHBIX 3JIaKaX, 3€pHE, KOJIOCKaX)
TOKCUYHBIX TPUOOB, BBI3BIBAIOLINX 3a00JieBaHUsl (MUKO3bI) WM OTPABJIEHUS (MUKOTOKCHKO3BI)
KUBOTHBIX U TTHUII.

2. YyacTre MUKPOOPTraHHU3MOB B KPYrOBOpPOTE yriiepoja. buocuHTe3 MUKpOOpraHu3MaMu
YTJIEPOACOEPKAIMX OpPraHUYECKUX BEIIECTB W PAa3jIoKEHHE WX B IMPOIeccax JbIXaHu,
OposxeHust. OOpa3oBaHuE YHEPTUU B ITUX Mpoleccax.

3. Baustare ceBooOOpOTOB Ha IOYBEHHOE MUKPOHACEJICHHE U TIOIOPOIHE TTOYBHI.

4. Hapymienue noYBeHHbIX OMOIIEHO30B KaK pe3yabTaT aHTPONOT€HHOTO BIUSHUS.

5. HapucyiiTe ocHoBHble (OpMbI MHUKPOOOB I[apCTBa IMPOKApUOT, pa3Hble BapHUaHTHI
pacnofiokeHus crop y 0akrepuii, crpoeHue BUpycoB (OakTepruodaros).

Bapuanrt Nel2

1. BHyTpeHHUE CTPYKTYphl MPOKApHUOT: LUTOIUIa3MaTHueckas MeMOpaHa, LUTOIIa3Ma,
HYKJIEOU, MIa3MHUbl, puOOCOMBI, FHIOCHOPHI U Jp. VX cocTaB, opranu3anus U GyHKIHH.

2. CnuprtoBoe Opoxenue. BosOymurenu mnpomecca. Mx mopdonorudyeckue u
¢uznosornyeckue  OCOOGHHOCTH,  XUMHU3M M JIUHAMHKA,  IPOLECCHI,  YCIIOBUS,
OJIaronpuUATCTBYIOIIUE €r0 TEYEHUIO, 3HAUCHHE.

3. Ousnveckue, XUMUUYECKHUE, OMOJIOTUYECKHE (DAKTOPHI CPeIbl, OMPEEISIONINE Pa3BUTHE
MHUKPOOHBIX IIEHO30B MOYB.

4., T'ubbepenmnuH, Kakhue MHUKPOOPTaHWU3MBI €r0  MPOIYIHUPYIOT, Ha3HAYCHHE,
HCIIOJIb30BaHUE.

5. Hapucyiite ocHOBHblE (OpPMBI MHKPOOOB LAPCTBA MPOKAPUOT, pa3Hble BapHaHThI
PacCIOJIOKEHHUS CIIOp Y OaKTepHii, CTpoeHHE BUPYCOB (OakTeprodaros).

Bapuant Nel3

1. Poct u pa3MHOKEHHE NPOKApUOT M 3ykapuoT. HazHadeHue cnop HpOKapUOT U
9yKapuoT. PenpoaykTuBHOe (IOJOBBIMM M OECMIIOJOBBIMH  CIIOPaMH), BEreTaTUBHOE
pa3sMHOXKEHHE MUKPOOOB.

2. Monounokucioe Opoxkenue. BozOyaurenu mponecca. Mx mopdonoruueckue u
¢u3nosornueckue OCOOEHHOCTH. XUMH3M, JMHAMUKA, YCIOBHUS, OJaronpusITCTBYIOLIUE
TEYEHHUIO Tpoliecca. 3HaueHHe.

3. BnusHMe aHTPONOreHHOro BO3JEHCTBMS Ha MOYBEHHblE OHOLEHO3bl. IlacTOuIHas
Jerpeccusi, BeIpyOKa jeca, Mmokapbl — (DakTOpbl MEPECTPONKU COOOLIECTB MHUKPOOPTaHU3MOB
MIOYBBI.

4. MukpoOHOJIOTMYECKHE TPOLECCHl MpU CYIIKE U CHJIOCOBAaHMM KOPMOB. CrocoOsl
PEeryaupoBaHUs KU3HENESITEIbHOCTH MHKPOOPraHM3MOB Ha OCHOBE 3HAHMM OCHOBHBIX
HKOJIOTUYECKUX YCIOBUH:: BIaXHOCTH, pH cpenpl, KOHLEHTpAlUH CcOJeH, Halu4due WM
OTCYTCTBHE KHCIOPOJa U APYTUX (PaKTOpOB Cpeabl.

5. Hapucyiite ocHoBHble (GOpPMBI MHKPOOOB IIapCTBa MPOKAPUOT, pa3Hble BapHaHTHI
pacIoyioKeHus crop y 6akrepuid, cTpoeHue BUpycoB (6akreprodaron).

Bapuant Nel4

1. Penponykiust BupycoB. Craguu ajacopOLuu, NPOHUKHOBEHUS, NENPOTEHHHU3AINH,
peIUTUKAIMY BUPHOHOB U OnocuHTe3 Oenka, cOOpKa U BBIXOJ.



2. MacnsHokuCcIioOe H  aleTOHOOYTHJIOBOE  OpokeHus.  Mopdojorudyeckue
¢u3nosornueckue  OCOOCHHOCTH  BO3OYIHUTENEH. XuMHU3M ~ TIpolecca,  YCIIOBHS,
ONaronpusATCTBYIONINE TCUSHUIO MTpoliecca. 3HAYCHHUE.

3. Poib mOYBEHHBIX MUKPOOPTAaHW3MOB B OOPAa30BaHUU U Pa3pYIICHUU MEPETHOS (TyMyca).
@akTopbl Ccpeapl, CIOCOOCTBYIOUIME IIpoIleccaM HAKOIUIEHHS TymMyca B TIOYBaX pa3HBIX
KJIMMaTH9YeCKUX 30H. [IpoGiieMbl coXpaHeHHS TyMyca.

4. MuKpOOHOJIOTHYECKHE TPOIECCHI, MPOUCXOIAIINE MPHU CYIIKE CeHa OOBIKHOBEHHOTO
Oyporo ¥ MPOIYKTOB CEIBCKOTO XO3sicTBa.METONbI pETyIHpPOBAaHUS KHUIHEACATEIHHOCTH
MUKpOOpranm3MoB.  llokazarenn  BIAXHOCTH,  HMHTHOMPYIOIIME  pa3HBIE  TPYIIIBI
MUKPOOPTaHU3MOB.

5. Hapucyiite ocHoBHble (hOpMbI MUKPOOOB IapcTBa IMPOKApUOT, pPa3HbIE BAPUAHTHI
pacnojio’keHus crop y 0akrepuii, crpoeHue BUpycoB (OakTepruogaros).

Bapuant NelS

1. 'enetnka MUKpooprann3MoB. HaciaencTBeHHOCTh U (peHOTHTTYECKas , TEHOTUITIYECKas
M3MEHYHMBOCTh. [losydyeHne NEeHHBIX (OpPM MHKPOOPTraHM3MOB ISl CEIBCKOTO XO3SHCTBA M

MPOMBIIIJIICHHOCTH.
2. MacnsgHokuCcIoe H  alleTOHOOyTWiOBOoe  OpokeHus.  Mopdonoruueckue u
¢uznonoruyeckue  OCOOCHHOCTH  BO30yAMTENeH. XuMuU3M ~ mpolecca,  YCJIOBHS,

OJIarompUATCTBYIOIIKNE TEUCHUIO TIpoliecca. 3HAUCHHE.

3. Mukpoopranm3mMbel B TIOYBE Kak cpene ooOurtaHus. llouBeHHbIE OakTepuw,
AKTUHOMMIICTHI, TPUOBI, CHHE-3€JICHbIE BOJOPOCIU (MTPOTOKOKKOBEIE). [lomynmsmmu, IEHO3BI.
CoctaB MUKPOOHOTO HaCEIIEHHS TOPU30HTAIBHON U BEPTUKAIBHOM IMOSICHOCTH.

4. CenaxupoBanue KopMoB.CeHaXx ¥  3€pPHOCEHAXX — TPOJYKTHI, OCHOBOM
KOHCEPBUPOBAHUSI KOTOPBIX ABIAETCA (PU3MOJOTHYECKass CYXOCTb JJIsi MHUKpPOOPIaHHU3MOB.
VYcioBust COXpaHHOCTH 3TUX KOPMOB.

5. Hapucyiite ocHOBHbIE (GOpPMBI MHUKPOOOB IIapCcTBa MPOKAPHOT, pPa3HbIE BapHAHTHI
PacCIOJIOKEHHUS CIIOp y OaKTepHii, cTpoeHHE BUPYCOB (OakTeprodaros).

Bapuant Nel6

1. Tenernueckue pEeKOMOMHAIMA Yy TPOKAPHOT: TpaHchopmamms, TPAHCIYKIIHS,
KOHBIOTAIHS.

2. MukpoopranusMsbl, paszpyliaroline KJIEeT4aTKy B adpOOHBIX U aHAIPOOHBIX YCIOBUSX.
XapakTepucTuka Bo30yauTenel,, yCIoBUS MPOIECCOB M 3HAUEHUE HUX B IMPUPOJAE, CEIbCKOM
XO35UCTBE.

3. Biusiaue 06paboTku MOYBHI (OTBAIBLHOM, 0€30TBAIBHOM, MMOBEPXHOCTHOTO PHIXJICHUS H
JIPYrUX CHOCOOOB) Ha XapakTep MHKPOOHOJOTMYECKHX IMpoleccoB. MuHepanu3anus
PaCTUTENBHBIX OCTATKOB HAa PA3HOM IIIyOMHE MAaXOTHOTO CIIOSL.

4. CunocoBanue KopMmoB. Cuiiocyemble pacTeHusl. 3HaYeHHE CaxapHOr0 MUHMMYyMa JIs
3¢ deKTUBHOIO  cuUJOcOBaHUs. TepMoreHe3 W  €ro 3HAYEHHWE TMPU  CUIOCOBAHMH.
MuxkpoOuonoruyeckue MpoIecchl NpU  XOJOJHOM CIOCOOE CHJIOCOBAHUS U METOIbI
pEryIupOBaHUsL.

5. HapucyiiTe ocHoBHble (HOpMBI MHUKPOOOB I[apCTBa MPOKAPUOT, Pa3HbIE BapUAHTHI
pacroyoXKeHus crop y 6akrepuid, cTpoeHue BUpycoB (6akTepuogaron).

Bapuant Nel7

1. l'enetnyeckuii anmapat y IpoOKapuoT, BHEXPOMOCOMHBIE (haKTOPBI HACIEACTBEHHOCTH —
MJ1a3MUIbl, TPAHCIIO30HBI, SITUCOMBI OakTepuil.l 'eHHas MHKEeHepHsl B MUKPOOHOJIOTHH.

2. TlexTnHOBOE OpO’XeHHE, BO30YIUTEIH, XMMHU3M, YCJIOBMS Ipoliecca. 3HAue€HUE B
NepBUYHON 00paboTKe TyOOBOTOKHUCTBIX PACTECHUH.

3. Bnusaume ceBOoOOOPOTOB W  MOHOKYIBTYp HA  MHKPOOPTaHM3MBI  TIOYBHI.
[TouBoyTOMIJIEHHE — CIIEJICTBHUE HApYIIEHUs (PYHKIIMOHUPOBAHUS MUKPOOHBIX 11€HO30B MOYBHI.

4. MuKpoOUOJIOTHYECKUE MPOIECChl MpPU ropsiyeM crocode cuiiocoBaHus. [IpuunHbl U
3Ha4YeHHE TePMOIeHe3a, IPUMEHEHUE 3aKBACOK ITPU HA3BaHHOM CIIOCO0E KOHCEPBUPOBAHUS.



5. Hapucyiite ocHoBHblE (GOpPMBI MHKpPOOOB IIApCTBAa MPOKAPHOT, pa3HbIE BapHAHTHI
pacmoiokeHus cop y 6akrepuii, crpoeHue BUpycoB (OakTepuodaron).

Bapuant Nel8

1. Metoapl cenekuuu MHUKpOOpraHu3MoB. [losyueHune 1eHHBIX (GOPM MUKPOOPIaHU3MOB
JUISL CEJIBCKOTO XO35MCTBA.

2. llpeBpamieHne  MHKpOOpPraHM3MamMH  COCAMHEHUH  a30Ta.  AMMOHHU(pHKAIHSA
a30TCOJIEPKAIINX OpraHMYECKUX coeAuHEeHUi. Bo3Oynurtenu mporecca, UCXOAHbIE, KOHEUHbIE
NPOAYKTHI, YCIOBHs, ONarompusATCTBYIOIIUE WM HWHTUOMPYIOIIME  aMMOHH(HKAIIHIO.
XapakTepucTuka aMMOHU(PUKATOPOB.

3. Ponap MHKpOOpPraHM3MOB TpW MOJYYEHWH W HWCIIOJB30BAaHHH HAaBO3a, KOMIIOCTOB,
CHJIEpPaTOB, COJIOMBI B CEIBCKOM XO3AHCTBE. MHKPOOHOIOTHS M OMOTEXHOJIOTHS METaHOBOTO
cOpakxMBaHUS KUJKOTO OECIOICTUIOYHOTO HaB03a, OBITOBBIX OTXO/IOB.

4. Muxkpoduopa minonoB u opouieil. IIponeccsl XpaHeHusi 3TUX MPOJYKTOB Ha OCHOBE
6uo3a. [Ipoueccel nepepabOTKU MIIOI0B U OBOILIEH HAa OCHOBE aHabMo3a, IIeHoaHabuo3a, abrosa.
MukpoOuosiorudeckasi, XuMHaeckasi mpupoja «6omMoaxa» KOHCEPBOB.

5. Hapucyiite ocHoBHble (OpMbI MHUKPOOOB I[apCTBa IMPOKApUOT, pa3HbIE BapHUaHTHI
pacnojio’keHus crop y 0akrepuii, crpoeHue BUpycoB (OakTepruogaros).

Bapuanrt Nel9

1. OTHOLIEHNE MUKPOOPTraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYII K (pakTopam BHEIIHEH
cpenbl: (U3NYECKUX, XUMHUYECKUX, Onosnorundeckux.lIpumepsl MCHONb30BaHUs ITHUX 3HAHWM B
CeJIbCKOXO035HCTBEHHOM ITPOU3BOJICTBE.

2. IlpeBpameHre MUKpOOpraHW3MaMu coenHeHni azoTa. Hutpudukamms, 1 u 2 dassr
mpolecca, YCJIOBUA, OJaronpusiTCTByrolue TeueHuto. [loyoxxurenbHble W OTpHULIATEIbHBIE
CTOpPOHBI HUTpU(UKALNUU. 3HaYCHIE HUTPUPUKAIIMY B IIOYBE U MIPU XPAaHEHUU HABO3a.

3. CuHTeTHUYeCKHEe XWMHYECKHE COeAMHEHUS (KCEHOOMOTHKH) M HMX JETOKCHUKAIUS HX
MuKpoopranudmMamu. COXpaHHOCTh U pa3pyllieHHe KCEHOOMOHTOB: MECTULIMJIOB, repOULIUIOB,
MPOTpaBUTENIeH CEMSH, CHHTETUYECKHX CMOJI, IJIaCTMAcC U JAPYrUX MPOAYKTOB OPraHMYECKOTO
CHUHTE3a B MPUPOIHBIX BSKOCHUCTEMaX MHUKpoOpraHu3MaMu. llepcrnekTuBBI HCIOIb30BaHUS
OuornpenapaToB B 3alllUTe pACTeHH B CPAaBHEHUH C XUMHUYECKHMMH BeELECTBAMHU -
HKOTOKCHKOJIOTUYECKH OMACHBIMHU.

4. CuHTe3 KOpPMOBOTO Oelka W aMHUHOKHUCIOT MHKpoopranuzmamu. llpenmyiectBo
TEXHOJIOTUU MUKPOOHOTO Oelka repest )KUBOTHBIM, PACTUTEIbHBIM.

5. Hapucyiite ocHoBHble (hOpMBI MHUKPOOOB I[apCTBa IMPOKAPUOT, pa3HbIe BapUAHTHI
PacCIOJIOKEHHUS CIIOp Y OaKTepuii, CTpoeHUe BUPYCOB (0akTepruodaron).

Bapuant Ne20

1. Bausaue  Temmeparypel ~Ha  OKM3HENEATENbHOCTh M >KH3HECIOCOOHOCTH
MUKpPOOPIraHW3MOB. MHHHMAJbHBIE, ONTUMAJIbHBIE, MaKCUMaJlbHbIE TOYKH TEMIIEPATYpPHI;
MHUKPOOOIIUAHOE 1 MUKPOOOCTATHUECKOE BO3/ICHCTBHUE.

2. llpeBpamieHne MHUKpOOpPraHM3MaMH COEIUHEHHH a30Ta. BoccraHOBIeHHME HUTPATOB,
HUTPUTOB C OOpa30BaHMEM MOJIEKYJIAPHOTO a3oTa (neHutpudukauus). Bo3Oyaurenu
NeHUTpU(UKALUM,  YCIOBHS  Mpollecca, 3HA4Y€HHWE, METOJObl  €ro  pPeryiIupoBaHUs
arpoTeXHUYECKUMU MPUEMaMH.

3. CuHTe3 (hepMEHTOB, LEIIIONI030JIUTHYECKHE MYJIbTH3H3UMHBIE KoMno3uuuu («MOK»)
Ha OCHOBE HECKOJIbKUX (DepMEHTHBIX MpenapaToB JUld CHIOCOBaHMS COJIOMBI. Vcnosb3oBaHue
MPOIYKTOB (pepMEHTAIMH ISl OBBIIIEHHS OEIKOBOCTH MACCHI.

4. TlpoOuoTuku (IPOAYLEHTHl MOJIOYHOKHCIBIX OakTepuil), HCIOJb3yeMble MpHU
IIPUTOTOBJICHUH KHUCIOMOJIOYHBIX MHPOAYKTOB. [IprMeHEeHHe MOJOYHOKHUCIBIX MPOAYKTOB —
OCHOBa MPO(UIAKTUKU AUCOAKTEPHO3a Yy IO/ U dKUBOTHBIX.

5. Hapucyiite ocHoBHble (GOpPMBI MHKpPOOOB IIapCTBa MPOKAPHOT, pa3Hble BapHaHTHI
pacIoyoXKeHus crop y 6akrepuid, crpoeHue BUpycoB (O0akTeproaros).



Bapuant Ne21

1. OrtHomienne MUKpPOOOB K (u3uveckuM (hakTopaM Cpebl: BIKHOCTH, TEMIIEpaType,
JABJICHUIO, KUCJIOPO1y, CBETY, paauanuu, kapurauuu, CBU->neprumu.

2. IlpeBpamieHne MHKpOOpPraHM3MamMH COCAMHEHUH a3oTa. buonormueckas u
abuonoruveckass Qukcarus arMmochepHoro aszota. lIpumMeHeHHE OHOJOTHYECKOrO a3oTa B
CEJIbCKOM XO35IMCTBE.

3. [IpsiMoe 1 KOCBEHHOE yJacTHe MOYBEHHBIX MUKPOOPIaHU3MOB B TIPEBPAIICHUAX Kele3a.
Mopdonorudgeckue, GpU3NOIOTHIESCKAE OCOOCHHOCTH BO30yIuTeNei. 3HaYCHHE.

4. TlomoxuTenpHbIE ¥ OTPHUIATEIBHBIE CTOPOHBI HCIOJb30BaHUS AHTHOMOTHKOB B
’KMBOTHOBOJICTBE, NTHUIICBOACTBE.banuTpanuy, rpu3uH, KOPMOTPU3HUH M Jpyrue aHTHOMOTHKH,
IPOAYyIHPYEMbIE AKTHHOMHIIETAMH, TpuOaMH, OaKTEpUSMH, UTPAIONIUE POJIb CTUMYISITOPOB
pocTa BBIPALIMBAEMBIX )KHBOTHBIX.

5. Hapucyiite ocHoBHble (OpMbI MHUKPOOOB HApCTBAa MPOKApPHUOT, pa3HbIE BapHAHTHI
pacnojio’keHus crop y 0akrepuii, crpoeHue BUpycoB (OakTeprnogaros).

Bapuant Ne22

1. Biusinue XuMu4eckux (pakTopoB Cpeibl HA MUKpOOpranu3Mel. 3Hauenue pH cpeibl B ux
KHU3HEIEATSIFHOCTH, KPUTHUYECKHE IMOKa3aTeNd KOHIIEHTPAIMH BOJOPOIHBIX MOHOB. BrusHue
XAMUYECKHX BEIIECTB HA MUKPOOPTaHU3MBI.

2. B3aMOOTHONICHHS MHKpPOOPTaHM3MOB MEXIY COOOW W JPYrUMH CYIIECTBAMH,
OCHOBaHHBIC HAa CUMOMO03¢, MeTabno3e, aHTaroHn3Me. [IpakTiueckoe UCTIONb30BaHuE.

3. KiryOeHbpKoBBIE OaKTEpHH, MX CBOMCTBA: CIIEIUPHIHOCTD, BUPYICHTHOCTh, aKTHBHOCTD,
KOHKYPEHTHOCTIOCOOHOCTh. [lonydeHue TeHHO-MH)KEHEPHBIMH METOJaMH HOBBIX  CyIep-
3¢ GEeKTUBHBIX a30TPUKCUPYIOMINX OakTepuil. BiausHue BHEMHNX (GaKTOPOB Cpe/ibl HAa pa3BUTHE
U KU3HEAEATEIbHOCTh PU300UH.

4. PuzocdepHble U MOYBEHHbIE MHUKPOOPTaHU3MBl KaK CTUMYJSTOPHI POCTa PACTEHHIA,
npoayuupyromue GUTOTOKCUHBI. Pa3BuTHE Ha paCTEHUAX TOKCHUTE€HHBIX TPUOOB, BHI3BIBAIOIIMX
3a00JIeBaHUS CEIbCKOXO3IHCTBEHHBIX )KUBOTHBIX.

5. Hapucyiite ocHOBHbIE (GOpPMBI MHUKPOOOB IIapCcTBa MPOKAPHOT, pPa3HbIE BapHAHTHI
PacCIOJIOKEHHs CIIOp y OaKTepHii, CTpoeHHE BUPYCOB (OakTeprodaros).

Bapuant Ne23

1. Xumuyeckue (akTopbl, BIUSIONINE HA >KU3HEAEATEIbHOCTh MUKpOOOB. [IpakTuueckoe
UX HCIIOJIb30BaHHUE.

2. Pa3BuTHe MHKpPOOPraHM3MOB B 3aBHUCHMOCTH OT KHUCJIOTHOCTU cpenbl. [IpakTtuyeckoe
WCIO0JIb30BAHUE ITUX 3HAHUM.

3. YuacTue MHUKpPOOPTaHH3MOB B KpPYroBOpOTE€ Ce€pbl B MpHpojae. MuHepaliuzauus
CepOCOJIepPXKAIMX  OPraHUYeCKHX  coeluHeHudl, cynbpoduxarus, aecynboduxars,
XapaKTepUCTUKAa BO30yAWTENIEH, YCIOBUS MX pa3BUTHUS, 3HAYCHHME INPEBpalleHUd cepbl B
MIPUPOJIe, AJISl CEIBCKOTO XO3sIiCTBA.

4. DOnudutHble MHKPOOPraHU3MBI TOBEPXHOCTH JHCThEB (unocdepsl), cemsH
(ructocdepsl), 30HBI KOpHS (pr30chephl, pU30ILUIAHBI) PACTCHUI; UX POJIb B )KU3HEIEATESILHOCTH
pacTeHuii kak canpoUTOB U AHTATOHKUCTOB.

5. MukpoGHble  3emieynoOpuTenbHblE — HpenapaTbl  (HUTparuH,  pU30TOPQHH,
azotobakTepuH, ¢pochopobaktepun, npenapatr AMbB). [lonyyenue, npumeHenue, nelcTBUE Ha
pacTeHue, BIMsHUE Ha ypoxKail.

Bapunant Ne24

1. BausHue Kuciopoja Ha KHU3HEISATEIbHOCTh MHUKpoopraHm3MoB. Kiaccudukarus
MHUKPOOPIaHW3MOB 110 OTHOIICHHUIO K Kuciopoay. IIpakTniyeckoe Hcmoib30BaHUE 3TUX 3HAHHM.

2. AspoOHble M aHa’poOHbIE a30TUKCUpyroUIue MHKpoObl. MX Mopdonornyeckue,
Ouosornyeckue 0COOCHHOCTH, (PU3UOJIOTHYECKHE CBOMCTBA. BiusHue MoYBeHHBIX (pakTOpOB Ha
UX KHU3HEEATETbHOCTb.



3. AHTHOMOTMKM MHMKpPOOHOTO, PACTUTENHFHOTO M >KMBOTHOTO MPOHCXOXAeHUsA, HMx
BO3JICWCTBME Ha MHUKpoopraHu3mbl. IlyTm ompenenenuss aHTUOMOTHYECKOW aKTHBHOCTH,
YCTOMYUBOCTH.

4. DnudutHas MUKpodIopa, ee coCTaB, 3aBUCHMOCTb OT BHJA, COPTa, CTAJUU Pa3BUTUA
pacTeHMI1,HaCEKOMBIX, KIIMMAaTa, TEXHOJIOTUU IIPOM3BOACTBA. 3HAUEHUE B )KU3HU PACTEHUH.

5. Ponp MUKpOOpraHu3MoB IIpH MOJTYYEHUN U UCIIOJI30BAHUM HABO34, GKUJKOTO HABO3a»,
KOMIIOCTOB, CH/IEPATOB, COJIOMBI B CEJIbCKOM XO3SICTBE.

Bapuant Ne25

1. TIlpeBpamieHne MHUKpPOOpPraHHU3MamMH COCOUHEHUH  ¢ochopa:  MHHEpATU3ALHS
docdopcomepkamux OpraHUYeCKUX COCIUHEHHH, IMepeBoa ¢ochaToB B pacTBOPHMOE
cocrostHue. Posb MUKpoOpraHu3mMoB B (hOCPOPHOM MUTAHUN PACTCHUH .

2. llponmykTel OHMOTEXHOJOTHMH MHKpPOOHBIX TMpENapaToB — HAPOJHOMY XO3SIHCTBY
(aHTHOMOTUKH, OaKTEepHAIbHBIC YAOOPEHHS, AMUHOKUCIOTHI, BHUTAMHHBI, THOOEPEIUIHHEI,
3aKBacKHU JJIsl CUJIOCAa, MUKPOOHOJIOrMYECKUE CPEJCTBA 3alllUThl paCTEHUN, CTUMYISITOPBI pOCTa,
(bepMeHTHI ).

3. Mukopu3anusi pacTeHHi, 1eJIeco00pa3HOCTh €€ MCIIOIB30BAHMS TP JIECOHACAKICHHSIX
OMOJIOTMYECKO# PeKYJIbTHBALMN HAPYIICHHBIX 3€MEJTh).

4.  MukpoOHble  3emiieyqoOpUTeNbHbIE  MpermapaTbl  (HUTparuH,  pU30TOPQHH,
azotobakTepuH, Gochopobdbakrepun, npenapar AMB). Tlonyuenue, nmpumeHeHue, ACHCTBUE Ha
pacTeHue, BIMSHHAE HA ypoxKai.

5. HapucyiiTe ocHoBHble (hOpMBI MHUKPOOOB I[apCTBAa MPOKAPHOT, pa3HbIE BapHAHTHI
pacnofiokeHus cnop y 0akrepuii, crpoeHue BUpycoB (0akTeprodaros).

Bonpocsl K 3a1uTe KOHTPOJIbHOI PadoThI:

1.Yto Takoe npokapuoThl? Kakue MUKpOOpPraHU3MbI OTHOCST K MpOKapuTam?
2.Ha3oBUTE OCHOBHBIE IPYMIBI MUKPOOPTaHU3MOB, OTHOCSIIIIUXCS K AMUPUTAM.
3.Kakne MUKpOOpTraHU3MbI Ha3bIBAIOT MHUKpOOaMu ructochepsi?

4. HazoBute ri1aBHOE YCIIOBUE )KHU3HH MUKPOOPTaHU3MOB.

5. Kakne MuUKpoOpraHu3Mbl OTHOCST K TICUXpoduiam?

6. Kaxoii Bus 6poskeHust UCHOIb3yeTCs IPH CUIIOCOBAHUU KOPMOB?

7. UTO Takoe «caxapHbIii MUHUMYM»?

8. Kakue Mukpoopranu3mMbl OTHOCAT K rosoduram?

9. HazoBuTte 3Tamnsl KpyroBopoTa COeJMHEHH a30Ta B IPUPOJIE.

10. Yto Ttakoe «aua3zoTpodu»?

IIpouenypa oneHNBaHMS KOHTPOJbHBIX padoT:

3a KOHTPOJBHYIO Pa0OTY BBICTABIISETCSl OLIEHKA «3a4€T/HE3aueT.

O6beM paboThl 3aBUCUT OT KOJIMYECTBA M3y4aeMBbIX BOIPOCOB ( BOIPOCHI BHIOMPAIOT IO
METOAUYECKUM YKa3aHUSIM JUCUUILUINHBI). BapuanT paboTel onpeenser npemnogaBaTes.

IIpn omeHke YypOBHS BBIMIOJHEHUS KOHTPOJIBHOW pabOThl, B COOTBETCTBUU C
MOCTABJICHHBIMU LIEJSIMU | 33/1a4aMH JIJIsl JAHHOTO BUAA Y4E€OHOM NESTEIbHOCTH, MOTYT OBIThH
YCTAHOBJICHBI CIIEYIOLINE KPUTEPUU:

e yMeHHe paboTaTh ¢ 00BEKTAMU U3YyUEHUS, KPUTHUECKUMU UCTOUYHUKAMU, CIIPABOYHOUN U
SHLMKIIONIEANYECKOMN JIUTEPATYPOH;

® yMEHHE COOMpaATh M CUCTEMATU3UPOBATH MPAKTHUECKUN MaTepua;

® YMEHHE CAMOCTOSTEIHHO OCMBICIIATH MPOOJIEMY Ha OCHOBE CYIIECTBYIOIIUX METOIHK;

® yMEHHE JIOTUYHO ¥ TPAMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKIIOUSHHS U BBHIBOIBI;

® yMEHHE aHATM3UPOBATH U 0000IIaTh MaTepHa;

® YMEHHE T0JIb30BaThCs TI00ATHHBIMU HH(POPMAIIMOHHBIMH PECYpCaMU U MPABUIBHO HX
MIPETOTHECTH B KOHTPOJIHHOU paboTe.



Kpurtepuu onenkn:

Onenka «3a4yeT» BBICTABISIETCS B Cllydae, €CIM KOHTPOJIbHAs paboTa BBIMIOJHEHA IO
CBOEMY BapHaHTY, JIOMYLIEHO IO KaXXJIOMY BOIPOCY MO OJHON HECYIIECTBEHHOW OMIMOKE W Ha
OJIMH BOIIPOC JOMYIIEHA OJHA CYIICCTBEHHAs OIIMOKA, NPUBEICHBI PHCYHKH, TaOIHIBI U
WUTIOCTpAINK, TPeOyomue 3TH MOSICHEHHS o paboTe.

Omnenka «He3adeT» BBICTABISIETCS B CiIydae, €CJIM KOHTPOJbHAst paboTa BBINOJIHEHA HE TI0
CBOEMY BapMaHTy, JONYIIEHO IO MATHACCATH MPOLIEHTaM BOMPOCOB MO OJIHOW CYIIECTBEHHOMU
omuOKe, HE TPUBEACHBI PHCYHKH M WJUIIOCTPAMM W T.I. MO padoTe, TpeOyiomme dTH
MOSICHEHUSI K IIOCTABJICHHOMY BOIIPOCY.

3.2 Temsl pedepaToB:

Paznen Nel

1.ITouBa kak cpefa OOUTAHUS MUKPOOPTaHU3MOB.

2.buonpenapatsl, TOBBIIIAOIINE TUIOJOPOIUE TOYB M YIYUIIAOIIHE POCT U Pa3BUTHE
pacTeHui.

Paznen Ne2

1. 3nauuMocTh JABYX KOCMHYECKHMX NPOLECCOB — (OTOCHHTE3a U MHHEpAIU3aLUU
MHUKPOOPTraHW3MaMH OPTaHUYECKHUX BEIICCTB.

2. @OTOCUHTE3 U XEMOCHHTE3.

Paznen Ne3

1. ITporeccsl MUHEpaIM3allMH OPTaHWYECKUX COCJAMHEHWUW WM POJIb PA3JIUYHBIX TPYIIT
MHUKPOOPTaHU3MOB.

2. Buasl OposkeHU, BRI3BIBAEMBIX KIIOCTPUTUSMH.

3. MukpoOHast TpanchopMaIius eJUTI0I036I.

4. Asorduxcamus CBOOOJHOXHUBYIIUMH OaKTepHsIMU. ACCOIMATHUBHBIA CHUMOHO3.
Cumbuotnueckas a30ThuKcarus.

Paznen Ned

1. Pons MUKpPOOpPraHM3MOB B MOYBOOOPA30BAaHMU W TUIOIOPOIUH. MHUKPOOHBIE IIEHO3BI
Pa3IMYHbIX TUIIOB MOYB.

2. Mukopu3a pacTeHUM 1 MUKOPHU3AIUs KaK IPUEM MOBBIIICHUS YPOKaHHOCTU PACTEHUH.

3. MeTo/1p1 KOHCEPBUPOBAHUS COYHBIX KOPMOB.

4. MuKpoOpranu3Mbl Kak HHIUKATOPBI TUIIA TOYBBI.

5. MukpoopranuzMbl — UHAUKATOPBI COCTOSIHUS OKYJIBTYPEHHOCTH TIOYB.

6. KopHeBble BbleieHHs paCTeHUI KaK UICTOYHUK MUTAHUSI MUKPOOPTaHU3MOB.

7. BniusiHue MUHepaibHBIX U OPraHMYeCKUX YA0OpEeHH Ha TOYBEHHYIO MUKPODIIOpY.

Bomnpocs! k 3amure pedepara:

1. Kakue MeTojabl MO3BOJISIOT OINPECIUTh YHCICHHOCTh M COCTAaB OTIEIBbHBIX TPYIII
MHUKPOOPraHU3MOB B TIOUBE?

2. Yem ompenensercss N3MEHEHHH YMCICHHOCTH MUKPOOPIaHM3MOB 0 CE30HaM Toja, pu
OKYJIbTYPUBAHHUU TIOYBBI?

3. Kakumu ¢axkropamu cpesbl onpeensercs pa3BUTHE MUKPOOHOTO 1[€HO3a MOYBBI?

4. MaiiTe ompeneneHHUs NOHATUSAM: METaOMOTHYECKUE OTHOUIEHHUS MHKPOOPTraHU3MOB,
CHUHTPO(]HBIE B3aHMOOTHOIIEHUSI MUKPOOPraHU3MOB.

5. Kak cka3bIBaeTcs IpeBpallleHHe MHKpOOpPraHM3MaMH B IIOYBE COJe aMMOHHUS B
a30THYIO KMCJIOTY Ha a30THOM ITUTAHUU pacTeHUi?

6. Ot yero 3aBUCUT pOpMUPOBaHUE STUPUTHON MUKPODIOPHI?

7. bakrepun Kakux poJI0B UCMOJIB3YIOT MPH CO3JIaHUU 3eMJICYI00pPUTEIbHBIX IpenapaToB?

8. B kakux ciydasix mpoBOAAT MUKOPH3ALMIO pACTEHUI?

9. Kakue npoiieccsl UCTONB3YIOT MPH MOATOTOBKE KOPMOB K XPaHEHUIO?

10. Kakue Buabpl OakTepuil yuacTBYIOT B TpaHC(OPMALIMU COEIMHEHHH )Kese3a B ouBe?



IIpouenypa ouennBanusi pedepara

[TapameTppl OLIEHOYHOIO CPEACTBA:

- nH(OpPMAIIMOHHAS JOCTATOYHOCTb;

- COOTBETCTBHE MaTepuaja TEME U IUIaHy;

- CTWJIb U SI3BIK M3JI0KEHUs (11e1eco00pa3HOe MCIOIb30BaHUE TEPMUHOJIOTHH, TIOSCHEHHE
HOBBIX MOHATHUH, TAKOHUYHOCTB,

- IOTHYHOCTB, MPABHJIBHOCTh MPUMEHEHUS U 0POPMIICHHSI IUTAT U JIp.);

- HAJIMYUE BBIPAXKEHHOU COOCTBEHHOM MO3UIUY;

- aJICKBaTHOCTh U KOJIMYECTBO MCIOJIb30BAHHBIX HCTOYHUKOB (5— 10);

- BJIaJICHUE MAaTEPHAIIOM.

Ha 3ammry pedepara, cocTosimiyro W3 3amuThl pedepara W OTBETOB Ha BOIPOCHI,
orBoguTcs 10-15 MunyT.

O6bveM pedepara or 5 g0 15 MammHONMUCHBIX cTpaHull. [lpex HayanoMm paboTHl Hax
pedeparom cienyeT HaMETHTh IUIaH W mojoOparh auteparypy. Ilpexxne Bcero cruemyer
M0JIb30BAaThCsl JIMTEPATypOi, PEKOMEH/IOBAaHHOW YueOHOW MporpaMMoM, 3aTeM pPaCUIMPUTH
CIMCOK MCTOYHMKOB, BKJIOUasi UCIIOJIb30BAaHUE CIEIIMANIbHBIX )KYPHAJIOB, IJIe UMEETCsl HOoBeas
HayuyHas uHpopmanua. B cnucke nurepaTypsl JOMKHO ObITh HEe MeHee 8-10 pa3nmuuHbIX
uctouyHukoB. CTpykTypa pedepara: 1) TUTYABHBIM JMCT; 2)orjiaBiieHue; 3)BBeleHHE (HaeTcs
MIOCTaHOBKA BOIPOCA, 0OBACHSAETCS BHIOOP TEMBI, €€ 3HAYUMOCTh U aKTyalbHOCTb, YKa3bIBAIOTCS
uenb W 3a7auu pedepara, JaeTcsl XapaKTepUCTHKA HCIOIb3yeMOil JTUTepaTypbl); 3)OCHOBHAs
4acTbh (COCTOUT M3 IJ1aB U MOATJIaB, KOTOPhIE PaCKPBIBAIOT OTAEIBHYIO MPOOIeMy WK OJHY U3 €€
CTOPOH U JIOTUYECKU SBJISIOTCS MPOJIOJDKEHUEM APYT Apyra); 4)3akioueHue (MoJBOAITCS UTOTH
U JaroTcss 0000IeHHBIE OCHOBHBIE BBIBOJIBI TIO TeMe pedepaTa, peKOMEHIAINH); S5)3aKTF0ueHHE.

JlomyckaeTcst BKJIOYeHHUE Tabiul], rpaduKoB, cCXeM, KaKk B OCHOBHOM TEKCTE, TaK U B
Ka4yeCTBE MPHUIIOKECHHUIA.

B paboueit nporpamMmme AUCUUIIIMHBL TPUBOJUTCS MEPEUEHb TEM, CPEAU KOTOPHIX CTYJAEHT
MOXeT BBIOpaTh Temy pedepara. [lo ycMoTpenuto mpemnomaBatens pedepaTbl MOTYT OBITh
Mpe/ICTaBJICHbl HA CEMUHApax B BUJIE BBICTYIJICHHH.

Kputepun oueHuBaHus

Onenka «3aueT» BBICTABISIETCA B cllydae, eciau pedepar HamucaH Mo BBHIOpAHHOU TeMe;
BO3MOXHO JIOMYILICHHUE HECYIIECTBEHHON OIIMOKW; TpUBEIEHBl PHUCYHKH, TaOMUIBI U
WUTIOCTpAIiK, TpeOyrollue 3TH MOSICHEHUS o paboTe.

Onenka «He3auer» BbICTaBisieTcsl B ciydae, eciau pedepar BBIIOJHEH HE MO TeMe,
JOTYILIEHBl CYLIECTBEHHBIE OMNUOKHU, HE MPUBEACHBI PUCYHKH U WJUTIOCTPALIMU U T.IL. TIO paboTe,
TpeOyloIIe STH MOSACHEHUS K TOCTaBIEHHOMY BOIIPOCY.

4. TECTOBBIE 3AJJAHUA
(nmpeacTaBjieHbl BbIIIIE)
Hcnoab3yores 1Jisl TEKYIIEro KOHTPOJIS 3HAHUM

IMpouenypa oueHuBanus

3aueT B (hopMe TECTUPOBAHUS MPOBOIUTCS Ha 0OpazoBarenbHO aTgopme Byza Moodle.
[Ipu mpoBeneHUs TECTUPOBAHUS Ul KaXKJIOTO OOYyYaromierocss aBTOMaTH4eCKu (OpMHUPYETCs
WHIUBUAYyaIbHBI BapHaHT 3a4eTHOTO OmiieTa ¢ MEpeuyHeM TEeCTOBBIX BOMPOCOB. BapuaHT
BKiI04aeT 30 TECTOBBIX BOMPOCOB. [Ipo10KUTENBHOCTE TECTUPOBAHUS 45 MUHYT.

TecTupoBaHue UCIONB3YETCS] KAaK B TEKYIIEM KOHTPOJIE, TaK U B IPOMEXKYTOUYHOU
aTTeCTalMU U1 OLEHHMBAHUS YPOBHS OCBOCHHOCTH PA3JIMUHBIX Pa3/eNIOB U TEM AUCLHUILIMHBI.
Meton TtectupoBaHus — OymakHbI. OlleHKa BBICTABISETCS MO KOJIHYECTBY MPABHIBHBIX
OTBETOB. TecTUpOBaHKE MPOBOJUTCSA B KOHLE M3YUYEHHS ONPEACIICHHOTO pa3jiena JUCUUILINHBL,
BpEMBI Ha OTBET MO OJHOMY TecTy — | muHyTa. [lo OoKOHUaHUS Yy4eOHBIX 3aHATUN (3adeTHas
HEJIeIs) CTyIEHT  MOXET  Iepenucarb  TecCT, €CIM  NEPBOHAYAIBHO IOy YT
HEYJOBJIETBOPUTEIILHYIO OLIEHKY.



Kpurtepuu oneHnBanus

Orenka [IpaBrIIbHBIX OTBETOB,%
«3aUTEHO» 51-100
«HE 3aYTEHOY MmeHee 50
5.3AJIAYH

DopMUPYIOTCS pe3yabTaThl OOyUSHUS:

YMemp: NpucoOmosums Npenapamvl MUKPOOPSAHUZMO8, DA3IUYAMb OCHOBHble (opMbl
bakmepuil, npPoOBOOUMb KOIUYECTNBEHHDIU YYem MUKPOOPSAHUZMO8 8 PA3IUUHbIX CYOCmpamax,
noOYy4ams HAKONUmMenbHvle U Yucmoie KyJabmypbl MUKPOOP2SAHUIMO8, NPOBOOUMb KAYECHBEHHbIE
peaxkyuu Ha npoOYKnmuvl MemabdoIU3Ma MUKPOOPSAHUIMO8

eénaoems:
-Memooamu  NpucomoBieHUss Npenapamod U  MUKPOCKONUPOBAHUS, Memooamu
KYIbMUBUPOBAHUS MUKPOOP2SAHUBMOB; MemoOUuKamu onpeoeneHus Kawecmea

CeNbCKOXO3AUCMBEHHOU NPOOYKYUU, OAKMEPUATbHbIX YO0OpeHull U OUOnpenapamos

1.IloxpcunTaTh 00IIEE MUKPOOHOE YMCIIO BOJBI, €CIM B Tpex vamkax [letpu mpu nocese 3-
ro pa3BeAeHus BoIpocio 68, 56 u 48 KoJIOHUI.

2. [TorcunTaTh KOJU-HHJIEKC BOJIBI IIPU U3BECTHOM KoJ-THTpe: a)l; 6)15; B)100.

3. IloacuuTaTh KOJMYECTBO B 1 MJI APOKIKEBOHN CYCHIEH3UH KIETOK APONOKEH MPH HATUIHA
21 xnerok B cpenneM Ha kBazapat 1/400 kamepsl ['opsieBa.

4. Hcnonw3ys TabnuIy MpEAEIbHBIX pa3BencHU, HaWTH KOJINYECTBO
JNEeHUTPUUIUPYIOUIUX MUKpPOOPraHM3MOB B MouBe (cpena bepe3oBoii) mpu HamIM4MM pocTa B
npobupkax 6-ro pasBeaecHus (3 u3 3); 7-ro pasBeaeHus (3 u3 3); OTCYTCTBHsI pocTa B 8-oM
pa3BEACHNH.

5. COOTBETCTBYET JIM MPEIBIBISIEMbIM TPEOOBaHUAM MHUTheBass Boga npu MADAHM 513;
KOJH-uHIekce 67

6. Ilpu ydere MHKPOOPraHM3MOB IIOYBBI METOJOM BuHOrpagckoro B moje 3peHUS
MHKpPOCKONA HACUUTAIM B cpeaHeM 98 KIETOK MHKpOOpranu3MoB. Kakoe KOJIM4ecTBO
MHKPOOPraHU3MOB IPUXOJUTCS HA | I BO3AYIIHOCYXOM MOYBBI, €CIIU IJIOWAAb MOJS 3PEHUs IPU
MMMKPCHOHHOM MUKPOCKONMpPOBaHHH cocTasiseT 0,025 MM? U BIaKHOCTH MOYBBI paBHa 30%?

7. IlopcunTaTh YMCICHHOCTh akTHHOMHIIETOB HA KA A mipu mocese 0,05 M 3-ro pa3BeneHus
nmoyBsl (1 T BO3IYNTHOCYXOH TOYBHI), €CJIM B TSATH Yamkax [leTpu BeIpOCIIO, COOTBETCTBEHHO 25,
12, 16,38 n 9 x0JIOHNI aKTHHOMHMIIETOB.

8. IloacunTarh 4YMCIIO KMBBIX KJIETOK JPOXIKEH MPHU OKpPAIIMBAHWM METUJIEHOBOW CUHBIO,
€CJIM TEeMHOOKpAILIEHHBIX KIETOK — 68, Bcero B mosie 3peHus mukpockona — 90. Hackonbko
KU3HECMOCOOHA TaHHAas KyJIbTypa IPOKKeit?

9. Ilpu moceBe Ha MITA nouBeHHO# cycrnieH3uu 3-ro pa3BeaeHus Boipocio 88 KOE; mocne
nacrepusaluu JaHHOM cycneH3uu B yvamkax Ilerpu Hacumrtanu 24 KOE. [loacuurars npoueHT
OamIIApHBIX (HOpM OAKTEPHI TaHHOW TOYBBHI.

10. Ilpu canuTapHO-0AKTEPHOJIOTHYECKOM HCCIEAOBAHUHM TOYBBI OBLIO  BBISBICHO
MPUCYTCTBUE TepMOIIbHBIX Oaktepuii. Kakoii BBIBOA MOXKHO cHaelaTh O CaHUTApHOM
ONaronoyyduu JaHHOTO 00BEKTa OKpYKarolei cpepl?

IMpoueaypa oueHuBaHus

Ha pemrenue 3amaun npeaocraBisieTcs 15 MUHYT; YIUTBIBA€TCS IPABUIIBHO O(OPMIICHHBIH
XOJI pelIeHus 3a7auu, KoTopas 0(opMISETCs MUCbMEHHO.

Kpurtepun oueHuBaHusi: YUHUTHIBAIOTCS TNMPABUIBHOCTh OTBETA MO PELICHUIO 3aJauH,
000CHOBaHME pEIIEHUS ¥ BBIBOJ;, CO3HATEILHOCTh OTBETa (YYUTHIBACTCS IMOHUMAaHHE
M3JIaraéMoro Marepuala); JOTHKa W3JIOKEHUs MaTepuana ¥ PaluOHAIBHOCTh UCTOJIh30BAHUS
BPEMEHHM, OTBEJIEHHOTO Ha 3ajaHue. BepHoe pelieHne —«3auer»; HEBEpHOE PEIICHUE-«HE3aueT.



