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1. OFBEM JUCIIATLIMHbI

Beero: 3 3aueTHble exuHALpl TpyaoemiocTH (108 akazeMHuecKux yaca)

Ounasi popma oOydenusi

" Ha Bcro Cemectp
Bup yueOHO# paboThl ST 3

AyautopHbIe 3aHATHs (KOHTAKTHAS paboTa ¢

penoaaBaTeeM), BCEro 4acon 50 50

B TOM 4Hc/Ie:

[IpaxTHyeckue pabOTEL 34 34
CamocTosiTeJbHAs padoTa, BCEro YacoB 58 58

B TOM 4YHCIe:

IMoaroToBka K 33K3aMeHy 27 27

| JIpyrue BU/IBI CAMOCTOSATENBHON PaboTHI 31 31

| But npomMe:Ky TOMHOM aTTeCTAHH 3a4er 3a4er

| OB6mAas TPYA0eMKOCTh JHCIHILIHHBI M TPYI0€MKOCTD 110 108 108

_cemecrpam, JyacoB

Ouno-3a0uyHas ¢opma 0OyUEeHHS
Bun yue6noit paboThl e SCENERTD
JHCIHUILIHHY 4
AyauropHbie 3aHATHA (KOHTAKTHas padoTa ¢

| mperojiaBarejieM), BCero 4acos 34 34

| B TOM umHcIIe:

Jlexnuu 14 14
ITpakTHyeckne paboThl 20 20
CamocrosiTetbHast paboTa, Bcero 4acos
B TOM YHCJIe: s "
[ToaroroBka K sK3aMeHy 27 27
JlpyrHe BHIbI CAMOCTOSTENEHOM PaboThI

| 47 47

I,,B,“,ﬂ NPOMEKYTOUHOI ATTeCTALMH 3aver 3a49eT
O6umast TPy 10€MKOCTh JHCHHILUIHHBI K TPYI0€MKOCTh 0 108 108

| cemMecTpaMm, 4acoB




2. MECTO JUCHUTLTMHBI
B CTPYKTYPE OBPA30BATEJIBLHOU IIPOT'PAMMABI

JucuumiuHa «PUTONATOreHHBIE MAKPOOPTaHH3MBD) OTHOCHTCS K BapUaTHBHOHW YacTH
yueGHoro waka 6moka b1, MHCLIMIUIMHEL IO BEIOODY.

B cucreme  00meoOpa3oBaTENBHBIX — HAayK  JUCHHILIHHA «PuTonaToreHHbIC
MIKPOOPraHi3Mbl» TECHO CBA3aHA C TAKMMHU NPE/IMETaMH, Kak 9KoNOrHs OaxTepuil, GH3MONOTH
1 OuoXMMHS GakTepuii, METOIB MUKPOOHONIOIHISCKIX uccnenopanuii. JlaHHasg QUCIHUIIIMHA B
{ynnavenTatbHOM — 00pa30BaHMM — MarucTpoB  MOKET CIy)KHTb  CBA3YIOIIMM  3BCHOM
MHKPOGHOJIOrHYECKOTO M MAKOJIOTHYECKOr0 3HAHMS.

[[Iupoxoe pacrpOCTPAHCHUE Oose3Heil pacTeHMH TECHO CBA3aHO C 3BOJIIOLIUER TpUOOB,
Gakrepuit n BUPYcOB. VI H3yueHHE IMKIOB Pa3sBUTHA MaTOrEHHBX OpraHM3MOB, NOPA}KAFOMINX
pacTenusi, CrocoOCTBYET BHIPAGOTKE ONTHMAIBLHBIX pemennii B Goppbe c 3ab60naBaHUAME
pacTeHuH.

Pesynprarsl 00yueHHs] 1O IHCIMILIHHE HeoOXOMUMBI I OCBOEHMs psAfa TUCLHMIUIMH
npod)eccHOHAILHOTO LMKTIA B PaMKaX HANPaBICHHOCTH «MHUKPOOHOIOTHS» !

o ITpoMbIILIEHHAsS MEKPOOHOIOTHS H OMOTEXHOIIOTHS
BeTtepuHapHas MUKPOOHOIIOrus
Bupyconorus
Buosnornueckas HOMEHKIATypa H CHCTEMaTHKa

e o o

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHHS

Ileabio OCBOCHHMA MUCLHILIHEE «DHTONATOreHHBIC MHKPOOPTaHM3MBID)  ABIACTCH:
dopMUpOBaHKE Y MATHCTPAHTOB KOMIIEKCHOTO MOJXO0/@ TPH IOy HeHHH 3HAHUH ¥ YMEHHUII 110
GIONOTHH M MATHOCTHKE BO30ymuTenei 6onesHell pacTeHuH, 9KOIOrM3aluy 3alHThl pacTeHui
OT BpeJIHbIX 00BEKTOB.

Japauu:
(O3HAKOMJIEHHE ¢ OCHOBHBIMHU IIOHATHSIMA (PUTONATOIOTHH.
e M3yueHwe cOCTaBa, CTPYKTYPEI, AMHAMHKH PaCTUTENBHBIX coO0IIECTR.
e TlonyueHue MPEACTABIEHUA O MPUHIHAIIAX Kiaccudukarmu 6one3nedl pacreHuii, o
rpubax, GaKTepHAX H BUPYCaX Kak B030ynuTessIx Oone3Hel pacTeHuit.

e [lojyuende 3HaHMI O JMHAMAKE PA3BHTHS H PACHPOCTPAHEHHS HHEKIMOHHBIX
Gosie3Hel pacTeHHH.

e 3HAKOMCTBO C TIPHHIMITAME 3KOJOTH3ALHH ¥ OHONOTH3alHH 3aIUKTEl PACTEHHH OT
OonesHei.

e M3yuenme BakHeHIIMX GONE3HEH IONEBBIX KyJIBTYP, IUIOJIOBBIX JEPEBHEB U
SICOIHHKOB.

Komnerenuuu, popMHApyeMble B Pe3yNIbTaTe OCBOCHHUS THCIIHIIIHHbL:
MK-1  CrocobeH OCyLIECTBIATE OTOOP NMpo6 ¢ HCMONB30BAHHEM CTAHIAPTHBIX METOLUK H
0GOpyIOBAHHUS JUISl OCHEIYIONHX MHKPOGHOIOTAYECKUX HCCIICI0BAHMI;

[IK-2 CrocofeH ocyIecTBIATh NMOJATOTOBKY NMPOO U BBIIOJIHATH [IOCEBA HX HA MUTATENBHBIC
cpeaibl, o0ece HBaTh HeoOX0MMMEBIE YCJIOBHI IPH BRIPAIMBAHHH MUKPOOPraHM3MOB,

[IK-4  Cnocobed uIeHTH)HIUPOBATL TAKCOHOMUYECKHE TPYIIBI MHKPOOPraHH3MOB IIO
KyJILTYPaJlbHbIM, MOP(HOIOrHYECKUM B GHOXUMUYECKHM IIPH3HAKAM.

B pesynbrare H3y4eHHS JUCLHILIMHEEL 00yYalOMUNCs JOJDKEH
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3HATE:

- 3HaTh TEOPETUYECKHE OCHOBEL U MPaKTUYECKUC JOCTHKEHHUA OHOIOTHH Pa3MHOXEHHs A

pasparus (s [IK-1, TIK-2, ITK-4).
VYmernb:

- VMeTh M37araTh W KPHTUYECKH aHAIM3MpPOBaTh 0a3’oBYIO o6mmenpodeccuoHaIbHYI0

undopmaro (s TIK-1, TIK-2, TIK-4).

- YMeTh NpUMeHSTh 3HaHHA B 00JacTH HAyK O 3eMIIC K 0011ell GHONIOTHM JUIS OCBOCHHS
JWCIHIUIMEEL 1 PEIeHHst TPo(ecCHOHANBHBIX 3a1a4 (U1 TK-1, [1K-2, TTK-4).

Biamern:

- Bragerp npaBHIaMM OHONOrMYECKOH HOMEHKIATYpBI, MCTOIAMH OLCHKH
[OMyJIAIMOHHBIX [IOKa3aTeNeH, MeTONaMM  OIHCAHU MOpP(ONOTHYECKHX —XapPaKTepPHCTHK

pacrenmii u rpu6os (ot [TK-1, TTK-2, TIK-4).

4. COAEPXXAHUE JUCHOUTIIAHBI

4.1. YuedHOo-TeMATHYECKUIT IIaH
Oynast popma 00yueHns

n KonuuecTBo yacos
e ugp KOHTAKTHOIi paboTsl €
/OEC: ar
HHCLL)HHJ'I>|:{HI:I P::;ﬂ :a’ HanMmeHOBaHHUE pa3/ieNa, TeMbl JHCLUTUTHHBI Tperno/aBaTe/ieM
B IpakTHdeckne
Jlexuuu paboTs!
P1 Beenenue B mpeaveT  «DHTONATOTCHHbIC
OpraHU3MBbI». Uctopus H3yYEHHS 2 -
Pyt | ()UTONATOreHHBIX MUKPOOPTaHH3MOB.
P2 OCHOBHEIE XapaKTEPHCTHKH (PUTONATOrEHOB.
TIpuHIHITBL KITaccHpUKanul GonesHelt 2 B
PACTEHHH.
P3 Wnentuduxanus (hHUTONATOreHHBIX ) 3
MHUKPOOPTaHU3MOB.
Py6esxxuslit KOHTpONB 1 R 1
P4 Bonesnu pacteHHH, BLI3BAHHBIE Tpubamu H 4 10
rpu60110/100HBIMH OpPraHU3MaMH.
P5 BomnesHy pacTeHHi, BEI3BaHHBIE OaKTePHIMH. 2 6
PyGes 2 P6 Bose3nu pactenuii, BEI3BAaHHBIE BUPYCaMH K 2 6
MHKOIIIA3MaMH.
P7 YcTOMYHBOCTE pacTeHHH K (PHTONATOT€HHBIM 9 3
MHKPOOPraHH3MaM.
Py0esxHBIIT KOHTPOJIb 2 - 1
Bcero: 16 34

YueOHO-TEMATHYECKHI IJIAH
QuHo-320uHasA Gopma 00yueHHs




KonnuecTBo 4acoB
Wudp KOHTAKTHOM paboThl C
PaISIE, HaumeHoBaHue pasjienia, TeMbl AHCLHTITHHbL penoaasaresicM
TOMB] [TpakTHyecKue

JIMCLIMTUTHHBL Jlekuun paboTH
Beeyjenne B mpenMeT «QHTONATOreHHBIE OPraHU3MbD). 2 b

P1 Wctopus u3ydeHHs (pUTONaTOreHHBIX MUKPOOPTaHU3MOB.
OcCHOBHBIE XapaKTePHCTHKH (uTomaToreHos. [IpHHIMIIBL 3 ’

p2 iaccudukanuy 6onesHed pacTeHHH.

- Unentrdukanus GUTONATOr¢HHBIX MHKPOOPraHH3MOB. 2 1
Py6eskHBIi KOHTPOIb 1 1

P4 bonesnu pacreHui, BBI3BAHHBIE rpubamu i1 > 6
rpu60o110100HBIMH OpraHU3MaMH.

P5 BoJIe3HH pacTeHuii, BRI3BaHHBIE OaKTEPHAMH. 9 4

P6 Bone3nu pacTeHui, BEI3BaHHbIE BUPYCaMH U 2 4
MHKOILTa3MaMH.

P7 VCTOHUMBOCTE pACTEHHH K (PUTONATOr€HHBIM 2 1
MHKPOOpPTraHH3MaM.
PyGexHbIit KOHTPOJB 2 e 1

Beero: | 14 20

4.2. ConepiaHue JeKIMOHHbBIX 3AHATHIA

Tema 1. Bpenenue B mnpeamer «@uronaToreHHble opranusMbb»y. Heropus usyuenust
¢uTonAaATOreHHBIX MUKPOOPTaHH3MOB.

duTONaTONOrHs KaK Hayka. MICTOpHs H3ydeHHS (QHTONMATOTeHHBIX MHUKPOOPraHusMoB. IloTepu
yposkasi, Bbi3biBaeMble (uTOnaToreHamMu. M3yuenune (GUTONATOr€HHBIX MHKPOOPraHH3MOB KaK
cocraBHas vacTh  (Quromaronorud. COBPEMEHHBIH  9Tal  pasBHTHA  HMCCJIEAOBAaHHI
(uTOonaTOreHHLIX MUKPOOPTaHU3MOB.

Tema 2. OcHOBHbIe XapakTepHCTHKH duTonatoreHoB. IIpuHUOMNbI KiIaccHpHKaLHH
DoJ1e3Hel pacTeHHi.

Onpenenenne noustus «bonesus pacrenusy. Ilonstue o GOIBHOM pacTeHHH. [aBHBIE THIIBI
[aTOJOTHYECKUX HM3MeHeHUH. POpMbI HPOSBIEHUS NATOJIOTHYECKOrO Ipolecca y PacTEHHIA.
Knaccuduxanus Gonesneit pactennit. Henndexponuse 1 nHGeKIHOHHbIE 601e3HH. OCHOBHEIE
CHMIITOMBI 3a00JICBAHUN y pacTeHH: THUIIM, IATHUCTOCTH, SI3BBI, XJIOPO3bI, HAJIETHI, YBSIAHUS,
OIYXOJIH, [IYCTYJIbI, MyMU(HKAIIHH, OTCTaBaHKS B POCTE, KYCTHCTOCTH, Aedopmariuu.

Tema 3. Hnentndukanust fUTONATOr eHHLIX MHKPOOPraHU3MOB.

Bos36byaurenu  uHQEKIHOHHBIX  Oone3Hed  pacteHuii.  OCHOBHBIE — XapaKTEPHCTHKU
(pUTOMATOrEeHORB: ClEIMATH3ALHS, 1aTOT€HHOCTh, BUPYIEHTHOCTD, arPECCHBHOCTL. DBOJIIOLKSA U
THIIBI ﬂapﬂ'}HTHBMa. CTE[L(HH Hpouecca pa3BPITPlH HHq)eKH,HOHHO]"O 3360ﬂCBaHHH Y paCTGHI/IH.

@akTophl, BIHAOIIHNE HA BO3HHKHOBEHHE W pasBuTHe 3aboneBaHus. [IyTH pacnpocTpaHeHHS
¢uTOnaTOreHHBIX MHKPOOPTraHU3MOB.

Tema 4. bo.1e3HH pacTeHHii, BbI3BaHHbIEe TPHOaMH H rpHGONoA00HBIMH OPTAHH3MAMH.

3aboneBanus pacTEeHHH, BbI3bIBAEMBIE mpeAcTaBuTeNaMH otaena Plasmodiophoromycota.
Crpoenne BEreTaTMBHOIO Tejla H OCOOCHHOCTH pa3MHOXKEHHMs. XapaKTepHCTHKAa BaKHEHIIHX
npexacrasuteneii  (Plasmodiophora  brassicae, Spongospora subterranea). 3aboneBaHus
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pacTenuii, BbI3bIBaEMBbIE MPEJICTABHTE/MH OT/CA Oomycota. CTpoeHHEe BEreTaTHBHOro Teja,
0COGEHHOCTH  TIOJOBOTO M Oecronoro  pasmHoeHus. —XapakTepuCTHKa BaKHEHIINX
npexcraureneit  (Pythium  debaryanum, Phytophthora  infestans, ponos Peronospora,
Plasmopara, Albugo).

3aGoseBanus PACTEHUIl, BBI3BIBAEMBIC NPEACTABHTEISIMH OT/CTA Chytridiomycota (Olpidium
brassicae, Synchytrium endobioticunt). 3aboneBanus pACTEHHH, BEI3bIBACMbIE TIPEICTABUTEIIMU
ornena Ascomycota. OcoGeHHOCTH GECIOIOro U MOJI0BOrO PasMHOMKCHHUSL. dopMma U CTpOEHHE
ackos. Baxwueittme npeacrasurens (Taphrina deformans, Ophiostoma ulmi, Erysiphe graminis,
Claviceps purpurea).

OcoOEHHOCTH CTPOEHUS MHIICTUs, BEr€TaTUBHOIO, 0ecronoro H TIOJNIOBOTO  Pa3sMHOMKEHHMS
rpuGos ornena Basidiomycota. Baxkueifmpe (UTONATOreHHLIE MPEACTABUTEIN KJIaccoB
Basidiomycetes, Ustomycetes, Teliomycetes. ®uTonaroreHHble TpYTOBUKH (Fomes fomentarius,
Fomitopsis annosa). I'o1i0BHeBbIE TPHOBI (PONOB Tilletia, Ustilago). Pxasuunnbie rpuGsl (pOJ10B
Puccinia, Melampsora). LIAKIIE pa3BUTAS BOKHEHIINX [peCcTaBUTENEH.

OcoBEHHOCTH CTPOSHHS MHLEIHS, OPraHoB OecnoNoro Pa3sMHOKCHHS, PACTIONOKEHHA KOHHHH
y mpencraputened  (OpMaIbHOrO  OTZAENA HecoBepmeHHbIx rpuboB. PuUTONATOTEHHBIE
npejacTaBuTent (popMalbHBIX KIaccoB Hyphomycetes, Coelomycetes, Agonomycetes.

Tema 5. Bosie3aH pacTeHuii, BLI3BAHHbIE OAKTEPHAMH.

Bakrepun Kak Bo30yjuTenH Oonme3Hei pacTenmit. OCHOBHEIE CHMITOMBI OaKTEpHO30B Y
pacrenmii. CucTemMarHKa — (UTOIATOTEHHBIX GaxTepuii. XapakTepPUCTHKAa  BAKHEHIIHX
(UTOMATOrEHHBIX IIPeJCTaBHTENCH KopuHE(OPMHBIX OaKTepuii, aKTHHOMHLETOB, GaruuI.
CHMIITOMBI BbI3bIBAEMBIX HMH 3a00JI€BaHHH.

XapaKTepHCTHKA BaKHEHITNX TIPE/ICTaBHTENH TPaMOTPHIATEIBHEIX (uronaroreHHEIX HaKTepHil
ponos Pseudomonas, Xanthomonas, Burkholderia, Ralstonia, Erwinia, Pectobacterium,
Dickeya, Rhizobium, Xylella w np

Tema 6. BosiesHu pacrenuii, BLI3BaHHbIE BHPYCAMH H MHKOILIA3MaMH.

XapakTepHcTHKa (QUTONATOreHHBIX MHKOIMIasM. CHocobsl MX PacHpOCTPAHCHUA. CuMmnTomel
BBISBIBAEMBIX  3a607eBaHuil. MeToabl JMArHOCTHKA M NpOQHUIaKTHKH. XapakTepHcTHKa
uronarorenHpix BHpycoB. Croco0pl HX  PACTPOCTPAHEHHUS. CHMIOTOMBI ¥ TIPUMEDEL
3aGonenanuii pacTeHWi, BBI3BIBAEMble BHpycaMM M Buponpamu. IIpoQuiaxTuxa BUPYCHBIX
3aboJieBaHMil pacTEHHH.

Tema 7. YeToitunBocTs pacTeHHii K HTONATOreHHBIM MHKPOOPraHH3MAM.

VerounBocTh pacTeHuii K OonesHH. @akTopsl YCTONYMBOCTH: aHATOMO-MOP(OJIOTHYECKHE,
du3monoruvyeckue, OHOXMMHUeckue. MexaHM3Mbl 3alUMTBl PACTEHHMH OT MATOrCHOB:
BpOXKJEHHBIE M NPUOOPETECHHBIC, MACCHBHbIE K  AKTHBHBIC. leHeTHKa YCTOHYHBOCTH.
BeprukanbHas H TOPHU3OHTAIbHAA —YCTOHYHBOCTB. CUrHanbHblE BEIIECTBA - 3IJIHCHTOPbI
(cenmuueckue u Hecnemuduueckue). Craguu 0OTBETa PACTCHHS MPH oOHapy»KeHHH [aTOreHa.
DakTOpel  AKTHBHOM  YCTOMYMBOCTH: peaKuus CBEPXYYBCTBHTEJBHOCTH, aKTHBALMA M
nepecTpoiika (PepMEHTHBIX CHCTEM, OKHCIHTEIBHBIE MPOLECCHL, obOpa3soBaHue (UTOANEKCHHOB,
paronuTos. OrpaHuveHHe PaCIPOCTPAHEH s BO3OY TS OGnapyxenne GUTOATEKCHHOB H UX
pons B 3amuTe pacTeHuii oT duronaroreHos. JlokanbHas M CHCTEMHAS nproOpeTeHHast
yeroitunsocTh. VHIy[HPOBaHHAS CHCTEMHAs! YCTOHYHBOCTE.

4.3. IlpakTnyeckue padboTel
Oynas Gopma odydyenus

Home

P Hanmenosanue paszena, . Elopaeatus

paszena, e i HauMeHoBaHEe MPaKTHUIECKOH paboThl BPEMEHH,
TCEMBI yac.

2 OcHOBHBIC XapakTepucTuku | 3a6oneBaHus pacTCHUH, KX CHMIITOMBI 1 4
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(pUTONATOTCHOB.
[TpUHIHIIE]
1accuuxaluy OonesHeH
pacTeHHi.

MPUYUHBL (DaKTopBI, BIMAIOLIHE HA
aTOr¢HHOCTh MHKpOOpI‘aHPBMOB.

Wnentudukamnys MeTo/b! IHATHOCTHKH (PHTOMATOrEHHBIX
(huTONATOreHHBIX MUKDPOOPTraHH3MOB. 3aluTa 3
MHKPOOPTaHM3MOB. CeNbCKOXO03MCTBEHHBIX KYJIBTYP.

Py6exblit KOHTpOb 1 1

4 Bose3Hu pacTeHuUi, O61mas XapakTepucTHKA TPUOOB K
BLI3BAHHBIE TpUOaMH 1 rpu6oMoI00HEIX OPraHU3MOB.
rpu6OToI00HBIMH DuUTONATOreHHBIE TPHOBI OTACIIOB 10
OpraHu3MaMH. Chytridiomycota, Oomycota, Ascomycota

Basidiomycota, Deuteromycota. 3HaueHHe
rpuGHBIX G0Ne3HeN pacTeHHi.

5 bonesuu pacTeHuH, PacmpocTpaHeHHOCTh H BPE/IOHOCHOCTD
BBbI3BAHHBIE OAKTEPUAMHU. GaKTepHATbHBIX 00Ie3HEH PACTCHUH.

THUTIBI ¥ CHMITTOMBI 6aKTEPHO30B. 6
dUTONATOTEHHbIC AKTHHOMHUIETEI,
PUKKETCHUH.

6 Bore3Hu pacTeHuit, MHMKOILIA3Mb], BUPYCHI © BUPOUIBI KaK
BEI3BAHHBIC BUPYyCAMHU U B030yauTeNU Goe3Hei pacTeHHi. 6
MUKOILIA3MaMH.

7 YV CTOHYMBOCTE PACTEHHUH K s G

MexaHH3MBI YCTOHUHBOCTH PACTEHHH K
(pTOTATOTeHHBIM 3
(uTONATOreHHBIM MHKPOOPTaHH3MaM.
MHKPOOPraHU3MaM.
L Py6esxHbli KOHTPOIIb 2 1
Bceero: 34
TpakTuueckne padoTbI
Quno-3a0unas Gopma obyuenus
Howiey HaumeHoBaHue paszena, = HoPMaTF
paszena, - HaumMeHOBaHHe MPAKTHIECKOH paboTs BPEMEHH,
TEMBI yac.

2 OcHOBHBIE 3aboseBanust pAaCTEHHIH, HX CUMIITOMBI H
XapakTePUCTHKH npuurHbL QaKTOpbI, BIMAIONIHE HA
(uTONATOreHOB. [IATOreHHOCTh MUKPOOPraHH3MOB. 2
[TpHHIMITET
wraccnuKkanun  GosesHer
pacTCHHHM.

3 Wnentrduxanis MeToIB! AHArHOCTHKY (PHTONATOr €HHBIX
(puTOmaTOreHHBIX MHKPOOpraHH3MOB. 3allHTa 1
MHKPOOPraHHU3MOB. CEBCKOXO03IHCTBCHHBIX KYIIBTYP.

PyGesKHBIH KOHTPOIb 2 1

4 bose3nn pacTenuii, | PacnpocTpaHeHHOCTh M BPEJIOHOCHOCT
pbI3BAHHbIE  TpuOamu ¥ | GaKTepHATBHBIX 6oe3neit pacTCHUIA.
rpubonoa00OHBIMH THIBI B CUMIITOMBI OaKTEPHO30B. 6
OpraHu3MaMH. duTonaToreHHbIE AKTHHOMHUIICTEL,

PHUKKETCHH.

5 Bosie3Hu pacTeHui, MuKoruiasMbl, BUPYCEI H BAPOUIBI KaK

BLI3BAaHHBIC OAKTEPHAMHE. B030yauTenu Ooe3HeH pacTeHH. 4




b HY pACTEHHH G 2
o 1; 0 C;MH - MexXaHH3MBI YCTOHYHBOCTH PACTCHHH K 4
LI3BAHHBIE BU
- py (uTOMATOreHHBIM MHKPOOPTraHH3MaM.
MHKOTUIA3MaMH.
CTOHYHBOCTD PACTEHHHA K " "
- P MexaHu3MBbl YCTOHUMBOCTH PACTEHUM K 1
($uTONaTOreHHbIM
(MTONATOreHHBIM MHKPOOPTaHH3MAM.
MHKPOOpraHu3MaM.
PyGexHBIH KOHTPOIb 1
Bceero: 20

5. METOJJUYECKHE YKA3AHHSA JIJI1 OBYYAIOHINXCH
10 OCBOEHHUIO JUCHUIIINHbBI

Juciummea  «DUTONATOTCHHbIE MUKPOOPTafiH3MbD npenogaeTcs B TEUCHHE OXHOTO
cemectpa. Ha nexipusix pa3OupaioTcst TpyAHBIC JUL YCBOEHHSI MarMCTPaHTaMH TEMBL. Ilnst aTOTO
HCMOJB3YIOTCS MYJIBTHMEMIHBIE IPE3CHTALAH. Ha mpakTHYecKHX 3aHATHAX MarHCTPAHTBL
OCBAMBAIOT NPHEMbl M METOIBl paboOTEI C Pa3HOOOpPa3HBIMH HMCTOYHHKAMH uHOpMALUHL,
npoBoasTes 06CyK/IeH!s K Gecepl o COOTBETCTBYIOIIMM TEMAM.

Tpy H3YHYEHHH KaXKIOr0 pas/iena JHCIUILIMHDL [OJ{BOJISTCS UTOTH, JEJIAIOTCs BEIBOAEL 110
TeopeTHUECKUM BOMPOCAM, a TAKKe OTMEHACTCs TCCHAT CBSI3b (PUTOMATOTEHHBIX OPraHH3MOB €
GHOTOrMICCKIMHI, KOJIOTHUECKUMH, CENIbCKOXO035HCTBEHHBIMH Hay KaMH.

CamocTosiTeNbHas paGoTa 0ByHaroImHXCsl OCYIIECTBIAETCS IIPH TIOATOTOBKE K 3aHATHAM
[0 KOHTPOJBLHBIM  BOIIPOCAM; camocToATeNbHOl paboTe, CBA3aHHOH C pa3paboTKoi,
narmcanyeM, 0(QOPMJIEHHEM H TOJArOTOBKOH JOKJIAZOB € npesentanmeii. HeoOxoaumas 0asa
JAHHBIX /U1 TAKOH PAGOTB HMEETCS B METOIHUECKHX PEKOMEH/IAIHAX.

JUuist TekyLiero KOHTPOJIS YCTIEBAGMOCTH 11O ouHoi, 0uHO-3a04HOH (opme 00yHeHHs
npenojaBaTeneM  MCHOMb3yeTCs GabHO-PEHTHHIOBAs ~CHCTEMA KOHTPOIL M OLCHKH
aKaJeMHIeCKON aKTHBHOCTH.

BLITONHEHHE CAMOCTOSTENbHON paboThl IMONPa3yMeBacT CaMOCTOSTENBHOE H3YHUCHHE
pa3/eNos JICLMILIMEDI, TOJTOTOBKY K HPAKTHUCCKIM 3AHATHAM, K PyOEKHBIM KOHTPOJAM (11
06ydaIOMUXCs OUHOH, OYHO-3a04UHOH dopMBI 00yUeHHS), IOATOTOBKY K SK3aMCHY.

PeKoMeH yeMast TpYZ0eMKOCTh CaMOCTOSTeIbHOM paGoThl IpeJCTaBIeHa B TabHIIe:

PexomenayeMblii PEKHM CaMOCTOSTENbHOM padoThI

HanmeHnoBaHue Pexomenayemast
BH/1a CAMOCTOSITEILHOI PadoThI TPY/A0E€MKOCTb, AKA/L. “ac.
Oaas dopya OuHO-3a04Has

popma
CamocTosiTeIbHOE H3YUeHHEe TeM JHCHUITHHBI 6 29
I'eorpadusi pacTeHui 6 29
TloAroToBKa K mpakTHIeckuM paboram (mo 1 Jacy Ha 17 10

Ka3/10€ 3aHsITHE)
[HoaroToBKa K py0e:KHBIM KOHTPOJISIM 8 8
(110 4 yaca Ha Kax bl pybek)
IloaroToBKAa K 3K3aMeHY 27 27

Bceero: 58 74




1. BamuipbHO-pediTHHIOBas CHCTEMA KOHTPOJA

6. ®OHJI OIEHOYHBIX CPEACTB
JUISI ATTECTALIAM TTO JUCHUIIHHE

6.1. IlepevyeHn OLEHOYHBIX CPEACTB

o6yuaromuxes B KI'Y (a1 04HO#H, OUHO-3204HO# (HOPMBL O0YUEHHS).

B W

[lepeueHn BOIPOCOB K pasiesiam: P1 — P7 (Texy1mii KOHTPOIE).
Bark 3aanmit K pyOexHbsM KouTposam Ne 1, Ne2
bank BOMPOCOB K 9K3aMEHY.

6.2. CucreMa 6a/IbHO-PEIiTHHI0BOI OLEHKH
paGoThl 00yAKOMHUXCS N0 JHCUHIIHHE

U OULECHKH aKaﬂeMI/I‘-ICCKOﬁ AKTHUBHOCTH

Ne| HammeHosa
Coneprkanue
HHE
Ounas gopma o00yueHHst
Pacnipenene Pacnpesienenue 6amnoB 3a 3 ceMecTp
Hue OayioB BrinonHeHu
3a ceMecTPhl Bu € M 3all1Ta i Dk3am
P i . TNoceluex i PypessE Py6e:HbIiH
110 BUJAM yueOHOH ~ | orueromo | koHrponb eH
# " | ne nexumit Nol KOHTpOJIL Ne2
yueOHOi paboTsl: NpaKkTHYecK o
paGoThI, 1M paboram
CPOKH c1a4H
yaeOHo# BannbHast
0l6 034 o 10 010 030
paboTsl OIIEHKA: A A 2l A 2
(toBOZATCS
JI0 CBEJICHUA
MarucTpatT Jo 2-x
OB Ha Mpumevan | 8 nexuti GaillJ;zz Baa}i—x Hoi‘lre 3-eit Tocne 16-01«1“
HepBOM i i 2 G Y l'lpua H4YECK NpakTHYECKOH =
npakTH4ecKy | oif paGoThl paboThl
yueOHOM 10 paGoTy
3aHATHH)
OyHo-3204Has (popma o0yueHust
Pacripenenenune Pacnpeiesienye Gamios 3a 4 ceMecTp
1 | Gamios 3a Bupn, Brimonuenue | Py6exusii | Py6esx
CeMecTpbl 1o yueGroit | IMocewen H 3aluTa KoHTponb 1 | HBI | OK3aMm
BHJIAM paboTsL: ue OTYETOB 110 KOHTP eH
yueOHOH JeKIui | IpaKTHYeCKH 0JIb 2
paboThl, CPOKH M paboram
c/iaun yueOHoit | BamrsHas Jo 14 o 30 Ho 13 13 Jo 30
paboThl OLICHKA:
(noBoATCA J10 [Mocne 1-oit | ITocie
CcBeJIeHHA npaxrtidec | 8-oif
MarucTpaHToB KOH paKT
Ha IICpBOM [Ipumedad | 7 JEKIHH Jo 3-tn paboTer HYCCKO -
yueGHOM us: 1o 2 Gamnos 3a 2-X it
3aHsTHH) Gamnna JacoBYIO pabort
TIPaKTHYECKY Bl
10 paboTy
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Kpurepuii nepecuera
6ayoB B
TpaINIIMOHHY IO OLEHKY
110 HTOraMm paboTel B
ceMecTpe u 3a4era

60 1 MeHee 6aIOB — HEYJOBIETBOPUTEIILHO;
61...73 — yIOBIETBOPUTEIBHO;

74... 90 — xopo1o;

91...100 — oTIM4HO

paboTHI UIs
HEYCIeBaIOIIUX
(BOCCTAHOBUBIIHXCS HA
Kypce 00yueHHs)
MarucTpaHTOB IS
NOJIYYCHHS
HejocTaomux 6anioB B
KOHLIE CEMECTPA

3 | KpuTtepuu gomycka K JIns fomycka K IIPOMEXKYTOYHOH arTecTaruu (9K3aMeHny)
[POMEXKYTOUHOM MarucTpaHT JOJDKEH HabpaTh 110 HTOTaM TEKyIIero 1 py6exHOro
aTTecTaluH, xoHTponst He MeHee 50 OawioB M MOJUKEH BBIIOIHHTL BCE
BO3MOIKHOCTH npaktuyeckue pabotel. s momydeHus 3K3aMEHaHOHHOM
HOJTydeHHs! OICHKH (ABTOMATHYECKH» CTYJEHTy HeobXomumo Habparh
ABTOMATHYECKOTO 3a4eTa | CIeyIolee MUHHMAIBHOE KOIHIeCTBO 6alioB:
(9K3aMEHALIMOHHON - 68 Ui TONYYEHHS ~ «AaBTOMATHYECKH»  OLCHKH
OIICHKH) IO yIOBJIETBOPUTEILHOY. :
JMCLUILIIHE, [lo cormacoBaHHMIO C MpenozasBaTeneM o0ydaromemycs,
BO3MO)KHOCTh naGpaBimeMy MHHAMYM 68 Ganos, MOTYT OBITH J100aBIIEHB
nosty4ueHus GOHyCHBIX nomojuuTebHbe  (OOHYCHBIE) Oamiel 3a  AKTHBHOCTH Ha
Gawon KOHCYJIbTAIMAX, AKTHBHOE YUACTHE B HAYYHOH M METOMIECKOH

paGoTe, OpWIHHAIBHOCTh TNPHUHATHIX PpENIEHHH B XOAC
BBITIONHEHHS TPAaKTHYECKHX paboT, 32 y4acTHE B 3HAUMMBIX
yueOHBIX i BHEYUEOHBIX MEPOIIPHATHSX KadeApbl ¥ BEICTABJICHA
3a  9K3aMeH «aBTOMATHYECKH)» OLIEHKA «XOpOLIo»  HIH
«OTIIHYHON.

4 | ®opmel u BuzE! ydeOHOH | B ciydae, ecnd K POMEKYTOUHOH aTTecTaluu (3K3aMeHy)

Habpana cymma Mmenee 50 6auloB, MarHcTpaHTy HeoOXoauMO
HabpaTh HEJOCTAIOLIEe KOMHUECTBO GAIUIOB 32 CUCT BBRITOTHECHH
JIOTIOJHUTEIBHBIX 3alaHuif, 10 KOHL@A HociezHel (3aueTHOI)
Hemenu cemectpa. llpm 9ToM, HeoGXomuMo mpopaboTath
MaTepHall BeeX MPOIYLeHHBIX PAKTHIECKUX paboT.

dopMel JIOTIOJIHHTENILHBIX 3a/laHu i (Ha3HA9aKOTCSA
IIPENOAaBaTesIeM):

- BBIMIOJMHEHHE W 3alUTA HPOIYNIEHHBIX MPAKTHYECKHX paboT
(upp  HEBO3MOXKHOCTH ~ JIONOJHHTEJIBHOTO  HPOBEICHHUS

npakTHYecKoif paboThl IIpernojaBarellb yCTaHAB/IMBAET hopmy
JIOTONHATENBHOTO  3aJaHMsl [0 TeMaTHKe MPOMyIEHHOH
MpaKTHYECKOH pabOThl CAMOCTOSTENLHO) [0 5 OauloB 3a
[PaKTHYECKYIO paboTy.

- IPOXOXKAEHHE PYOEIKHOTo KOHTPOIA (Da/LIbl B 3aBUCHMOCTH OT
py0exa).

JIMKBHIALIAS aKaJeMHUYECKHX 3a0/DKEHHOCTEH, BO3HUKIINX H3-

32 pasHOCTH B yueOHBIX IUIaHAX TMpH TIEPEBONE  HIIH
BOCCTaHOBIICHHH, MIPOBOUTCS myTeM BBITIOJTHEHHS
[OTOJHUTENBHLIX  3aiaHuit, ¢opMa H 00BEM KOTOPBIX

onpenensieTcs MpenogaBaTCICM.

6.3. [Ipoueaypa oueHNBAHHSA Pe3yJILTATOB OCBOEHHS /IHCUHIIIHHBI

Py6esxHble KOHTPONK 1 U 2 mpoBojsTcs B (opMe OIpoca, BKIIOYAIOLIET0 YCTHOE
cobecesioBanme M paboTy ¢ 3amaHusMu. Ha kaxipli pyGeskHBIH KOHTPOIb OTBOJMTCA 1O 1
akajnemMudueckoMy dacy. IIperoJiaBaTens OLEHHBACT B Galax Pe3yJbTaThl KaKIOrO PyOexKHOro
KOHTPOJISl M 3aHOCHT HX B BEIOMOCTh TeKyIIeil ycrnesaemocTd. Ilepes IpoBeaeHHEM KaXI0To
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pyGesKHOrO KOHTPOJISL HPEno/iaBaTeh npopabaThIBAET ¢ MAruCTPaHTaMH OCHOBHOW MaTepHal
COOTBETCTBYIOLIMX Pa3/IE/iOB AHCUUIUIHHEL B (opme 3aHATHS-TUCKYCCHH.
JK3aMeH IO HTOTAaM CeMecTpa MpOBOIATCS B (opme yCTHOro cobecenoBaHusl.

Bonpochl K 9K3aMEHY COIEpHKarcs B Guyerax U CIaud 3K3aMeHa, BKIIOYaroIero IIo 2
TEOPETHUYECKHMX BOIIPOCA, pasBepHYTHI OTBET HA xoTopeii onenupaercs 1o 30 Gamios. Ha
[I0ArOTOBKY K OTBETY MAarHCTPaHTY NacTCs MHHAMYM 45 MUHYT.

Pe3yIbTaThl TEKYIIEro KOHTPOIA YCTIEBAEMOCTH, SK3aMCHa 3aHOCSTCS IPeroaaBaTeIeM
B 9K3aMEHAI[MOHHYIO BEJIOMOCTB, KOTOpas CIACTCA B OpraHu3alMOHHbIH OTAEN HHCTHTYTa B
JIeHb HK3aMEHa, @ TAK)KE BRICTABJISIOTCS B 324ETHYIO KHIDKKY MaracTpaHra.

6.4.TIpuMepbl 0HEHOYHBIX CPEICTB A5 PyOEKHBIX KOHTPO/IeH H IK3MCEHA

IpumepHasi TEMATHKA HHAHBHYAIbHBIX 3agaHUM JUIsS TEKYIero KOHTPOJIst

ycneBaeMocTH

1. Tpeaver ¥ 3aj1a4d  (HTONATOIOTHH. Wcropuss  u3ydyeHHs  (UTONATOTEHHBIX

MUKPOOPraHH3MOB.

PacripocTpaHeHHE U BPEIIOHOCHOCTD GomnesHeil pacTeHUH.

Hewundexuuonnsie 00ne3H! PaCTCHUM.

[ToHSTHE O MAPa3UTU3ME H [Apa3HTapHBIX GONE3HAX.

Tunb! apa3uTU3Ma BO30yauTeNeH GonesHeil pacTeHHH.

OCHOBHBIE THITBI IPOSBIIEHMs G0Ne3HEl pacTeHHH.

OCHOBHBIE THIIBI NAPA3HTHUECKOH CIICIHAIH3aIUH 036y auTEnel Gosesneit pacTeHHH.

BupycHBIE M MUKOILTA3MEHHbIE OOJE3HH pacTeHui.

Bone3Hn pacTeHuil, BBI3BIBAEMbIE OAKTEpHAMH H AKTHHOMHIETAMH. OO61ue CcBEIEHHSA O

rpudax.

10. Bose3nu pacTeHHH, BHI3bIBACMBIE AKTHHOMULICTAMM. O61we ceeleHus o rpudax.

11. 3uauenue rpuboB Kak Bo30yauTeneit Gomnesnel pacTeHHI.

12. CTpoeHue U pasBuTHE TPUOOB B CBA3K C ajanranuei K mapazuTHYECKOMY CyIeCTBOBaHHUIO.

13. Pasmuoskenue rpu6os. BeretaTusaOe B penpoyKTHBHOE PA3SMHOXKCHHE.

14. TIpuanub! KIaccHUKaluyu rpuGoB.

15. DKoyorus u TMHAMHAKA HHQEKIHOHHBIX 60Je3HeH PACTCHHIL.

16. UmmyH#TET pACTEHHI K HH(EKIHOHHBIM GOTIC3HAM.

17. Tenerrika UMMYHHATETA PACTEHUH.

18. OcHOBHBIE IPUHIUIBI K METOJIbI 3ALUTHI CeNIbCKOXO3SHCTREHHBIX KYIBTYD OT OolesHeH.

19. Bone3Hu XJ1eOHBIX 3JIAKOB.

20. Bosie3HH 3¢pPHOBBIX i KOPMOBBIX 606OBBIX.

21. bone3uu. .

27 Bone3sHu OBOLIHBIX KyJIBTYp: KaIlycTa, KapTodenb, TOMAT, JIyK, MOPKOBb.

23. BosiesHu A07T0HH U IPYIIH.

24, Bolne3HH KOCTOUKOBBIX IJIOJOBBIX 1€PEBLEB.

25. Bone3nu cMOPOJUHEI H KPHDKOBHHKA, MaJTHHbI, 3eMIITHUKH.

26. BoJe3HH IIBETOYHO-IEKOPATHBHBIX PACTEHHUI.

DN DLW

TpumepHble 3aIaHUs 1151 Py0eKHOT0 KOHTPOJIS Nel
Hassars BaykHeie TUL GolTe3Hell pacTeHuil (IPUBECTH IIPUMEDBI).
B uem 3aKTIOYaETCs PA3HALA MEXKTY CHMITOMAMH «IIATHHCTOCTE» U «ITYCTYIBI» 7.
Kakue THIIBI O0jIe3HEH pacTeHHH MOTYT BbI3BIBATh TOIBKO ¢uTonarorcHHbIe rpudbI?
Kaxue Gosie3HH pacTeHUH Ha3bIBAIOTC HeUH(EKIMOHHBIMH?
[lo kakoMy MpH3HAKY TPHOBI OAPA3AEIIIOTCS Ha BBICIIINE U Husmme?
HaspaTh BUIOM3MEHEHHS] MHLIETHS TPHGOB.
Hazpathb crioco0bl pa3sMHOKEHH rPHOOB.
HasBaTh THITBI AIMMYHHUTETA PACTEHHH.

RNV R W=
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13.
14.
15.

17.
18.

19.

[lepeunciuTh BaKHEHIIHE HMMYHOTEHETHIECKHE Gapsepbl pacTEHHI.
CoBpeMeHHBIH 3Tal pa3BUTHA Hcclie[oBaHHH (UTOMATOr€HHBIX MHKPOOPTaHH3MOB.
MeToIb! AMArHOCTHKH (HTONATOreHHBIX MUKPOOPTaHU3MO.B

TOKCHHBI (pUTONATOIeHHBIX MHKPOOPTaHM3MOB.

TpuMepHbIE 3a1aHUS /ISl PYGekKHOr0 KOHTPOJIS Ne2
Jljist Kadk/JI0TO BU/1A TOJIOBHEBBIX TPUOOB HA3BATE CTA/MIO H MECTO 3HMOBKH.
JlaTh XapakTEepUCTHKY BCEX H3YUCHHBIX HA 3AHATHSAX BU/IOB PKABUHH.
HassaTh OCHOBHBIE MEpBI GOPBOBI € TOTIOBHEH 1 PIKABUMHOH.
BrosKoIOrAYeckre 0COOEHHOCTH CENTOPHO3a MITEHHUIBL.
Onvcath UK Pa3BATHA THPEHO(OPO3a IIIEHHALBL.
Bypast NATHHCTOCTD JTHCTHEB JIFOLEPHBL
Onucath XapaKTepHBIE CHMIITOMbI MOPaXEHHUS kaproderst GUToPTOpo30M.
Onucarh UK PasBATHs BO30YMTENs aHTPAKHO3a CMOPOAUHBL.
HassaTh OCHOBHBIE MePbI 60PEODbI C MYYHHCTOH POCO# KPbIKOBHHKA.

.TIpuMepsl  MaccoBbiX 3aboneBanu pacTenuil - OSNHQUTOTHH, HMEBIIMX BAKHOE

HKOHOMHYECKOE 3HAUCHHUC.

. Baxrepuanbuble  3a00/I€BaHHA pacTenuil. ['eHeTHKa yCTOHYMBOCTH pacTenuif K

(puTONATOreHHBIM MEKPOOPIraHH3MaM.

. BepTuKajibHas ¥ TOPU3OHTANBHAS YCTOHIHBOCTD.

IIpuMepHbIii IepeveHb BOMPOCOB K IK3aMEHY
Ucropus u3yueHHs PUTONATOTeHHBIX MUKPOOPraHH3MOB.
DUTONATONOTUS KaK HayKa, OOBEKTHI HCCIECA0OBaHHS, 33711 H.
DKOHOMHUECKOE 3HaYeHHe 3a00JIeBaHHll PACTEHUH.
[IpuMepsl  MaccOBBIX —3a00NeBaHHMH pacTenuif - OSMHOUTOTHH, HMEBIIHX BAXHOC
HKOHOMHYECKOe 3HAUCHHUE.
OnpeiesieHHE TOHATHA «O0Ie3Hb PACTEHUSY. Knaccugukanus GonesHeil pacTeHn.
Bupt 6os1e3Hel pacTeHHH MO BHI3LIBAIOINIM HX IPHYKHAM (nenH(pEKUHOHHBIE
¥ UH(EKIIMOHHEIE).
OCHOBHBIE CLIOCOOBI TIepeadr 3a00IeBaHHi pAaCTEHNUA, BBI3BIBACMBIX (puTONATOreHHBIMU
MHUKPOOPraHH3MaMH.
XapaKkTepnucTHKA CHMIITOMOB 3200JIeBaHuit pacTeHHi.
YV eoBHs, HE0OXOAMMBIE I BOSHUKHOBEHH: 3a00IEBAHHS Y PACTCHHUS.

. DaKkTOpBL, ONpEAEIUOIHAE 3apajxeHue (QUTONATOrEeHAMH. Wudexnuonnas /1034,

HH(EKIIHOHHAS HATPY3Ka.

OCHOBHBIE CTaMH TIpoIiecca pa3BUTHs 3200 IeBaHHS.

XapakTepHble 0COGEHHOCTH Pa3BUTUA OAKTEPHO30B.

MeTo/1b! IMArHOCTHKH (PUTONATOrEHHBIX MUKPOOPTaHU3MOB.
MuKpoGHOTOTHUECKHE METO/IbI HCCIENIOBAHUH B (PHTOIATOIOTHH.
O6mrarHble, (paKyJIbTaTHBHbIE TApasHThl H (aKyIbTaTHBHDIE canpoTpoQrl
KaK B30y IuTeNH 3a001eBaHuH pacTeHHH.

. Tunet napa:zmplqecxoifi crelaIn3alii NaToreHoB. ITaTOreHHoCTD, BHPYJIEHTHOCTE H

arpecCHBHOCTD.

OCHOBHBIE CBOMCTBA (PUTOIIATOrEHHBIX GaKTEPHid.

XapakTepucTHKa KOpHHEPOPMHBIX GaKkTepHil, aKTAHOMHLIETOB, Gaumin 1 (aKTopsl HX
[IATOI€HHOCTH.

XapakTepucTHKa T'PAaMOTPHLATEIBHBIX (HTONATOIECHHBIX GaxTepuii ponoB Erwinia,
Pectobacterium, Dickeya, GaxTops! X TaTOTCHHOCTH, IPUMEPBI 3a007ICBaHUH.

. XapakTepHCTHKA TPaMOTPHIATENBHBIX QUTONATOTeHHBIX GaKTepHit ponoB Pseudomonas,

Ralstonia, Burkholderia, Xanthomonas, Xylella u GbaxTopsl X MaTOr¢HHOCTH, IPHMEPDI
3aboneBaHui.
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21.

27

28.
29.

L
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(VS IR VY]
b2

41.
42.
43.
44.
45.
46.
47.

48.

0.

XapakTepHCTHKA TPAMOTPHIIATENBHBIX (HTONATOrCHHBIX Gaktepuii pona Rhizobium
(Agrobacterium), GakTOPHI HX MATOIEHHOCTH, IPUMEPBI 3a00neBaHmH.

. XapaxTtepucTiKa (UTONATOr€HHBIX MHKOILTA3M.
23.
24.
25.
26.

3aboseBaHms pacTEHUH, BEI3LIBAEMbIC BUDYCaMH.

OGast XxapaKTepPHCTHKA (HTOINATOr€HHBIX [PHOOB.

®aKTOpBI, BIMSIONIME HA PACIPOCTPAHEHHE (PUTONATOTEHHEIX TPHOOB.

durtonartoreHHple mpexcTapuTend otdena Plasmodiophoromycota (Plasmodiophora
brassicae, Spongospora subterranea).

durtonarorennsle  npeictaputenu  ormena  Qomycota  (Pythium debaryanum,
Phytophthora infestans, Plasmopara, Peronospora).

durtonarorennsle nmpeacrapurenn oraena Chytridiomycota.

duTonaToreHHkIe MPeCTABUTENH OTAeNa Ascomycota , BBI3BIBAIOIIHE MYUHHCTYIO POCY
(pon Erysiphe).

DUTONATOrCHHBIE TPEJICTABUTENN OTJena Ascomycota , BBI3BIBAIOMIKE  CIOPBIHBIO
(Claviceps purpurea).

. dETONATOreHHBIE IpejicTaBuTeNH oTaena Basidiomycota (Exobasidium, Typhula).
. duTonaToreHHble TpeAcTaBuTeNH otrAena Basidiomycota, BEI3BIBArOIIME TOJIOBHIO

(Ustilago, Urocystis, Tilletia).

. duronaToreHHble MpeicTaBUTENN otiaena Basidiomycota, BBI3BIBAIONIHME DPXKABIUHY

(Puccinia).

. Jleperopaspymatoniue npezicTaputens otena Basidiomycota.
. (DUTOMATOreHHBIE TIPECTABUTEIN HECOBEPIIEHHBIX TPHOOB.

[Tnasmuasl puTONATOreHHBIX OaKTEPHH U HX XapaKTePHCTHKA.

. Ipomyxius (UTONATOTEHHBIMH MHKPOOPTraHH3MaMH TOKCHHOB M HX POJIb B IIATOrCHE3E.
. VeroituBocTh  pacTeHMH K (uTomaToreHaM. PaxTopel yCTOMYMBOCTH: aHATOMO-

Mop(onorudeckue, PU3H0NOrHIeCKHe, GHOXUMUIECKHE.

. DakTOpHI HECTIEIU(HIECKOH YCTOHYHBOCTH PACTEHHH, HX XapaKTePHCTHKA.
. DakTOphl AKTHBHOW YCTOMYMBOCTM pPAacTEHHH: peakilds CBEPXUYyBCTBHTC/IBHOCTH,

aKTUBAlUMsl W TepecTpoiika (PEePMEHTHBIX CHUCTEM, OKHCIIHTEIbHBIC IIPOLECCHI,
obpazoBanne  (QUTOANEKCHMHOB,  ()arouWTos,  OrPAaHHYEHHE  PACHPOCTPAHEHHS
BO30YyIUTENS.

Crajuu OTBETA PACTEHHs IIPH 0OHAPY)KEHHH IIaTOTeHa.

BeprKaibHas H TOPH30OHTANIbHAS YCTOHYMBOCTE PACTEHHH.

Teopust B3aHMOOTHOIIEHHH XO35HH-IIATOTEH «TeH-Ha-TeH».

Peakuus CBEpXUyBCTBUTEIBHOCTH KaK OCHOBHOM 3aIIMTHBIM MEXAaHHM3M PACTEHMH B
OTBET Ha TTOpaXKeHUe (PUTONATOrEHAMH.

XapakTepuCcTHKA DJIUCHTOPOB, HX 00pa30BaHHE M POJIb B YCTOHUYMBOCTH K IIATOrCHAM.
O6HapyKeHHe (UTOATEKCHHOB M HX POJIb B 3AIIMTE PACTECHHM.

JlokanbHas W CHCTEMHAs MPHOOpeTeHHast YCTOMYMBOCTh, HHIYIHPOBAHHAS CHCTEMHAS
YCTOHYHBOCTB.

MeTobl 3aIUThI CENbCKOX03SHCTBEHHBIX KYJIBTYP.

6.5. ®oHJ OLIEHOYHBIX CPEICTB
ITonuplil OaHK 3amaHMil [yl TEKYINero, pyOeKHBIX KOHTPOJEH M IPOMEXKYTOUHOU

aTTecTalMM 10 JUCLHMIUIMHE, NOKAa3aTelM, KPUTEPUH, IIKATBl OUEHHBAHUS KOMIIETEHIIHH,
METOMYECKIE MaTephanbl, OMNpelesAiole NpOLeaypsl OLEHHBAaHHUSA 0Opa30BATENbHBIX
pe3ylbTaToOB, IPUBEIEHBL B Y4eOHO-METOJUYECKOM KOMILIEKCE THCIHIITHHBL.

7. OCHOBHAS A NOMMOJIHUTEJIbHASL YUYEBHAS TUTEPATYPA

7.1. OcHoBHAasi yueOHAA JUTEPATYpa

1. Baruposa, C.®. ®ynnamenraneHas ¢wuronaronorus. / C.®. baruposa, B.I.
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Jlkaaxus, FO.T. Jipsikos u ap. / Tlox pen. 10.T. Ipaxosa. M.:Kpacnaz, 2017.512 c.

2. Tonosun [LH. u ap. Ipaktuxym no obmie#t Gpuronaronoruy: yueGHoe mocobue st
CTY/IEHTOB BBICIIHX CENbCKOXO3AHCTBEHHBIX yuebHEIX 3aBefleHnil 10 crell."3amuTa
pacrenuit"/ ILH. I'onosun, M.B. Apcenbesa, A.T. Tponoga, 3.M. lllectuneposa. —
CII6: U3a-Bo «Jlanby», 2002. — 288 c.

3. Mukpobuosorus: Yuebuuk/B.H.KucneHko, M.IIL.Azaee — M.: HAL[ UHOPA-M,
2015. — 272 ¢.: — Joctyn u3 DBC «znanium.comy.

4. Tlomxosa K.B. O6mas ¢uronaronorus: YueGuuk mis BY3os /K.B.ITonkosa. — 2-¢
3., nepepab. fom. — M.: Jlpoda, 2005. — 445 c.

1.2. JonoaunATeabHan yueOHast IHTEPaTYpa
1. Herpycon A.M., Korosa .b. O6mas MEKPOOHOIOTHL: y4eOHHK © UL CTYJICHTOB BY30B,

obyuatomuxcs 1o Hanpasienusm 110100 "Arpoxumus u arporousosenerne” 1 110200
"Arponomus’ / A. U. Hetpycos, Y. B. Kotosa. - Mocksa: Axanemus, 2007. 283 c.

2. Vmmynnter pactennii // B. A. Illkanukos, fO. T. Jlpskos A. H. CMHPHOB H JIp.; 101 pefl.
B. A. llIkanukosa. — M.: Konoc, 2005. — 190c.

3. Onpenennurens Gakrepuit Bepmicu: B 2 1. / Tlox pen. [Ix. Xoynra u ap. M.: Mup, 1997.

4  Cemenkosa M. I'. ®uronaronorus: yue6HUK ans crynentoB By3or/ U. I'. CemenkoBa, h
C. Coxonosa. — M.: Akammus, 2003. 479 c.

5. Pyunn A.B. Dxomnorus nonynsmuit 1 coo6IIeCcTB: y4eOHHK : JUIsl CTYIEHTOB,
oGyuaiomuxes 1o cnenuatsHocTH 020803 "Broskonorus”, HAPABIEHHIO 020200
"Buonorna" u cnenpansaocta 020201 "Buonorus" / A. Bb. Pyunn. — M.: Axanemus,
2006. 349 c.

6. Sxosres I. IT., UenombuTeko B.A. BoTanuka: YueOHHMK 1715 By3os/ I'.I1. SIkoBreB, B.A.
Yenombutsko; Pexn. P.B. Kamenun. — CI16: U3a-o CII6X DA, 2003.- 648 c.

8. YAEBHO-METOJAHUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBbHOU PABOTBI OB YYAIOHIUXCA

Mzyuenue OuopasHooGpasusi pacTeHuH, rpuOOB, MHKPOOPIaHH3MOB H BHDPYCOB
[DnexTponHbli pecypc]: MEeTOIMYECKHE YKa3aHHs K Kypcam «AJBrONOrds M MHKOJOTH,
«Bbicmue pacrenusy, «Muxpobuonorusy, «Bupyconorns» A CTyACHTOB CIELHATBLHOCTH
BUOJIOTUST (020201, 050102) / Munucrepctso obpasoBaHHs H Hayku Poccuifckoit
denepanuu [u ap.] ; [coct.: 3.C. Haymenko, H.M. Haymenko]. - DeKTpOH. TEKCTOBBIC 1aH. (THII
aitna: pdf ; pasmep: 650 Kb). - Kypram: MzpmatensctBo Kypranckoro rocynapcTBEHHOTO
yausepeutera, 2009. - 46 c. - Jloctyn uz OBC KI'V.

9. PECYPCBI CETHU «<MHTEPHET»,
HEOBXOJIMMBIE 1JIsI OCBOEHUS JUCIIMITJIMHBL

Ne VuTtepHeT-pecype Kparkoe onucanne

Hanboee noHbIi ¥ OIHH U3 Hauboee MOy IIpHBIX
PYCCKOSI3BIMHBIX GOTAHHYECKHX CAaliTOB, COMEPKALLMIT B
IPSAMOM A0CTyIE yueOHYIO M Hay4dHYIO JINTepaTypy 1o
OCHOBHBIM pazziesiaM 60TaHHUECKOH HAYKH.

1 | http://herba.msu.ru/shipunov/

WnmocTprpOBaHHbBIH HHTEPAKTHBHBIN aTIac-0IpeeUTENb

2 | http://www.plantarium.ru/ u
pacTeHuif.

3 http://dic.academic.ru/contents

g Pycckos3praabiil OHOIOTH i 7
nsfidic_biology Vi Fic (o) YeCKHi{ TOJIKOBBIN CIIOBApPh

HnTepHET-pecype 1o GHONIOrHYECKOMY pa3sHOoOpasuio

4 | http://www.ecosystema.ru/ = i
pacTeHuii, rpHOOB ¥ JIMIIAHHUKOB C OIMCAHHEM
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TIpeICTaBUTENeH, HILTIOCTPAIMAME U METOMUYECKAMHU
TIOCOOHSIMH.
6 | http:/www.edu.ru/ Dezepanbubii nopran «Poccuiickoe 06pasoBaHue?
7 | http://ru.wikipedia.org DunuKIoneaus Bukuneaus
CaiiT MOCKOBCKOTO FOCYIapCTBEHHOIO yHHBEPCHTETA M.
8 | http://www.msu.ru B o oG0S
9 | http://elibrary.ru DIeKTpOHHas Hay4Has 6ubnuoreka
o Best Gronorys” - Hay4HO-00pa3oBaTE/IbHBIH IPOEKT,
6 | https//shio.info NOCBAIIEHHEIM OHOJIOTHH ¥ POJACTBEHHBIM HayKaM
7 l]] tmél/]www cbio.ru/index- BHOIOTHA - 2NEKTPOHHbIA yueOHHK.
8 | http://www.cellbiol.ru VH(OpMAITHOHHO-CIIPABOYHbIH PECYPE 110 GHONIOTHH
9 | http://lib.kgsu.ru/ Bubmiorexka KI'Y
10 | http://znanium.com/ DnexTpoHHas OubipoTevHas CHCTEMA
10. ”H®OPMAILIMOHHBIE TEXHOJIOT'AH,
IIPOIr'PAMMHOE OBECIIEYEHHE
U MTHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI
1. DBC «Jlaub»
2. DBC «KoHCYNBTaHT CTYIEHTa»
3. DbC «Znanium.com»

&

«"apanTy - CIIPaBOYHO-TIPABOBAS CHCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLIUIIINHbI

MaTepl/IaﬂbHO- TexHuuyeckoe obecrieyeHue I10 peann3alvy AMCHUIUIMHEI OCYIIECTBIIACTCA B

cootsercTaun ¢ TpeGopanmamu ®T'OC BO no nanHO# 06pa3oBaTesbHON MporpaMme.

12. METOIUYECKHAE PEKOMEHIALIU 11O OPTAHU3AIIMU U3YUYEHUS
JUCIAILINHBI:

Jlucummumiaa  «DHUTONATOTEHHBIE MHKPOOPraHH3MBI» IPENOJaeTcs B TedeHHe 3
cemecTpa (ounas (opma oGydueHus) u 4 cemecrpa (04HO-3a09HAs ¢opma obOydenus) B BHIE
JeKUMil, NpaKTHYeCKHX paboT, Ha KOTOPHIX IPOMCXOJMT OOBACHEHHE, MPAKTHICCKAd
JIeATeLHOCTL MATMCTPAHTOB, YCBOEHHE, IIPOBEPKA MaTepuana.

Ha npaKkTHYECKHX 3aHATHAX PEKOMEHIYETCS HCIONb30BAHHE HILUIIOCTPATHBHOIO
MaTepHaia, MyJIbTHMEAMHHBIX (OpM TpE3eHTAlUH, TaKkKe PEKOMEHIYeTCsl MOArOTOBKA U
[IPOBEJCHHE MHIMBHAYAIBHEIX CAaMOCTOATENBHBIX —pabor, pabora ¢ repbapHbEIM  H
(UKCHUPOBAHHBIM MAaTEPHAJIOM.

B npenojaBaHW¥ AUCIHHIIIHHB IPUMEHSAIOTCS 06pa3oBaTEIbHEIC TEXHOIOIUM:
MeTOJl TpOOJIEMHOrO H3I0XKEHHS Marepuana; CaMOCTOATENBHOC — O3HAKOMICHHE
MAIHCTPAHTOBR C MCTOUHMKAMH HH(OPMAIIMH, HCTIONB30BAHHE HIITKOCTPATHBHBIX MaTepHajOB
(BuzeopuimbMbl, poTOTpadHH, ayAHO3AMHCH, KOMIBIOTEPHBIE IPE3EHTALNH), IeMOHCTPHPYEMBIX
Ha COBPEMEHHOM 06OPY/I0BAHHH, 3HAKOMCTBO C IEPBOUCTOUHHMKAMH U HX 00CYK/ICHHE.

CamocTosTeNbHAA paboTa MAarHCTPaHTA OCYIIECTBISETCS MO y4eOHMKaM M y4eOHBIM
10COBUSIM, OPUTHHATILHON COBPEMEHHOM IMTEpaType Mo poduiio.

11. st cTyA€HTOB, 00y4alOLIHXCS ¢ HCNOJNbL30BAHHEM THCTAHIIHOHHBIX
o0pa3oBaTeILHBIX TEXHOJIOTHIA
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Ilpu HCTIOB30BAHMH »IEKTPOHHOr0 O0yUeHHA H JACTAHIMOHHBIX 06pa3oBaTeIbHEX
TexHONOTHH (nanee 50 u JOT) 3aHATHIL [OJHOCTBIO I 4YacTHIHO TIPOBOATCS B PEXKUME
oriaiii. OObeM AVCIHAIIHHEL 7 pacTpesie/icHHe Harpy3Kku 1o BHJaM paboT COOTBETCTBYCT .
4.1. Pacripenie/IcHHE GasIoB COOTBETCTBYET II. 6.2 6o MOXKeT OBITh H3MCHEHO B COOTBETCTBHHM
¢ pelieHueM xadenpsl, B C1ydac nepexoja Ha 50 u JIOT B mpomecce obyueHus. PemeHune
xadenpst 00 JCTIONB3YEMBIX TEXHOJIOTHAX | cHcTeMe OlCHHBAHNA JOCTHIKCHHHA 00yHarOIHXCA
npuEAMacTCs C  yUeTOM MHeHMsL BEIYLIero nperojasarensi JOBOAMTCS [0 CBEACHHS
00yJaromuXCs.
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TMPUJIOXKEHHUE 1

Amnnoranus K paboyeil mporpamMme JTHCIUTIITHHBI
"« @UTONATOreHHbIE MHKPOOPraHH3MbI»

o6pa3zoBaTeNbHOM IIPOrpaMMBl BEICIIET0 06pa3oBaHusl —
[pOrpaMMbl MAarHCTPaTyPhl
06.04.01. «buosorus»

HanpasneHHOCTh «MHUKPOOHOIOTHSA»

TpyR0eMKOCTh MUCIMAILIAHEE: 3 3a4eTHBIX equunmbl (108 axagemuueckux Jaca)
Cewmectp: 3 (ounas dpopma obyueHns), 4 (ouHo-3a0uHas Gopma 00yIEHHS)
dopma TPOMEKYTOUHOH aTTECTALHHA: SK3aMEH

CojiepxaHue TUCITUILUIHHBI
Heundexiponnble ¥ HHPEKIMOHHbIE OOJNE3HHM DPAaCTCHHH; IOHITHE O NApasHTH3ME H
ApasuTApHEIX OONE3HSX; BHPYCHBIE H MHKOIUIa3MeHHBIE OONe3HH pacTeHuit; GonesHu,
BLI3BIBAGMBle GAKTEPHAMH M aKTHHOMHLETaMy; OOJe3HH, BBI3BIBAEMBIE TPUOAMH; 3KOJOTAS H
JMHAMIKA HHOEKIMOHHLIX GoNe3Hell pacTeHHil; HMMMYHHTET pacTeHHH K MHQEKIHOHHBIM
GOJIE3HsIM; OCHOBHBIC TPHHIMIBI H METONBI OKOJOTH3MPOBAHHOM 3alMTBI PACTCHUH OT
fosesHeit; 6oIe3HH ONEBBIX KYIbTYDP; 60JIE3HH IUIONOBBIX JIEPEBLEB U ATOIHHKOB.
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