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Llens OCBOGHHUS MUCIMILTAHBI «Muxpobuono2us no46» COCTOUT B bopmu
yMEHUH M HaBBIKOB IO oblIeli ¥ TMOYBEHHOW MHKPOOHOJIOTHH, IO
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1. IEJIM OCBOEHMUSA JTUCHUIIINHbI

MUKPOOPTaHU3MOB B arpO3KOJIOTHYECKHX IMPOLECCaX.
3amaun: H3yUeHHEe OCHOB OOIIeH MHKpPOOHOI

W3ydeHne TIOYBEHHBIX MUKPOOHBIX KOMIIICKCOB Kak
METOJIaMH OTPEJENCHHUs MOYBCHHBIX MUKPOOPTraHi
yIe/eHo POKAPHOTHBIM MHKPOOPraHH3MaM, OCKOMBKY cBoit

(0)

(rpu6oB, BoJOpOCIIeH U IPOCTERIINX) OCBEMIAIOTCSA B APYTUX KypcaxX.

2. MECTO JUCLUIL/INHBI B CTPYKTYPE OIIOII

JIucIUIInHA

«Muxpobuonozaus  no4é»

0Gpa30BaTENIbHBIX OTHOLICHHH.

3. INIAHUPYE
pe3yIbTaThl

[Tnanupyembie

OTHOCHUTCA

K YacTH,

COOTHECCHHBIC

poBaHHE 3HAHHUIL,
HUMaHHUsl pPOJIM TIOYBEHHBIX

ruy; B 00JaCTH MOYBEHHOH MHKpOOUOJIOTHH -
(haKTOPOB TOYBEHHOTO TLIONOPO/HS, OBIIAICHHC
3MOB, NIPH 3TOM OCHOBHOC BHMMAHHMC B Kypce
CTBa DYKapHOTHBIX MUKPOOPTaHU3MOB

GopmupyeMoi  y4aCTHMKaMH

MBIE PE3YJbTATHI OBYUEHUS 11O JUCHUIIIMHE
oOy4eHUsT IO JUCIUILIMHE,
pe3yJIbTaTaMi OCBOCHHS OIIOII (xkoMImeTeHIUAME ¥ HHAMKATOpaMH I0CT

C IUIaHUPYEMBIMH
WOKEeHHs KOMITETCHIIUH)

dopMuUpyeMbIe [1naHupyeMble pe3ybTaThl 00y4CHHS MO AUCLMILIMHE, B HaumeHOBaHHE

KOMIIETCHLIHH COOTBETCTBHMH C MHAMKATOPOM JOCTHKEHHA KOMIICTCHIINH OLIEHOYHOI0
(xox, conepxaHue WHaUKaTop AOCTHKEHUS PesysbTaThl 00yueHHUs 110 cpeacrTsa

KOMIIETeHIIH) KOMIIETEHLIUHA JHCLIMIUTAHE

(k00, codepoicanue
uHoukamopa
OIIK-1. CriocobGen OI1K-1.1. Ucnonb3yer 3naem 6a30Bble OCHOBBI B
6a30Bble 3HAHHSA B 06JacTH | 06/1aCTH MUKPOGHOIOTHH Bormpoce!

NpPUMEHATH 6a30BbIe
3HAHUA
(GyHIaMEHTAIbHBIX
paszienoB HayK O 3emie,
€CTECTBEHHO-HAY4YHOro U
MaTeMaTH4eCKOro
LMKJIOB [PU PELICHAH
3ajgay B 06/1acTH
5KOJIOTHH H
NPUPOAOTIOBE30BaHUSA

MaTeMaTHKH Juisi 00paboTKH
uH(pOpMaLMK U aHAIH3a
JaHHBIX B 00J1aCTH 3KOJIOTHH
¥ TIPUPOJIOTIONB30BAHHA
OIIK-1.2. [Ipumenset
6a30Bble 3HAHUSA
(du3MIECKHX 3aKOHOB H
aHayn3a GU3nYeCcKux
ABJIEHUH U1 peLIeHus 3a/1aY
B 00/1aCTH DKOJIOTHH U
NpUPOAONONb30BAHUA
OIIK-1.3. [IpumMeHseT
Ga30BbI€ 3HAHUS XUMHH MTPU
NpoBeJeHUH XUMHKO-
AHAJIMTHYECKHX
WCCleIOBaHui B 00,1aCTH
9KOJIOTHH U
MPUPOOTNOJIB30BAHUA
OIIK-1.4 Ucnonb3yet
3HaHHs OMOJIOrHH I/
pelenus 3a1a4 B 061aCTH
9KOJIOTHH H
MPUPOIONIONB30BAHMSA
OITK-1.5 Ucnonb3yet
3HaHMA (yHAAMEHTAJIbHBIX
pasfienoB HayK O 3emuie il
peleHus 3a7a4 B 00/1acTH
9KOJIOTHH H

TOuB, Ul peLIeH s 3a7a4 B
00J1aCTH DKOJIOTHH H
TMPUPOIOTIONIB30BAHUA.
Vmeem TIpUMEHSTh 0a30BbIe
3HAHHUS 110 MHKPOOHOJIOTHH
I0YB NPH NPOBEACHHS
MOHMTOPHUHIOBbIX
UccsieI0BaHMi B 00/1aCTH
9KOJIOTHU U
NPUPO/IOTIOJIB30BAHMSL.
Bradeem 6a30BbIMH
3HAHUSIMU B 00J1aCTH
MOYBEHHBIX UCCIIEIOBAaHUN B
00J1aCTH KOJIOTHH H
MPUPOOTIONB30BAHHS




MPUPOAOTNOIB30BAHUS
[1K-2 Criocoben [1K-2.1 IIpumenseT 3HaHu4, 3Haem HaBbIKH U
MCIIOJIb30BaTh 3HAHUA B [1OIXO/IbI ¥ METOMHYECKUH |  OpraHM3alMIo MOEBbIX 1 | Bompocsl
001aCTH SKOJIOTHH, anmnapar 9KoJIOrM4eCKHX KamepaibHbIX paboT B
MPUPOONIOIBE30BAHHUS U HAyK JUIsl peLUeHHs 00671aCcTH MHKPOOHOJIOTHH
OXpaHbl OKpY KaoLIeH npodHIBHBIX HAYYHO- no4B
cpelbl IpH peLeHHH UCClIeI0BATEIbCKUX 3a/1a Vmeem obpabaTbiBaTh
Hay4HO- pe3ybTaThl MOYBCHHBIX
HCClIeI0BATEIbCKUX MCClIeJOBaHUM, MTPH
3ajay NPOBE/ICHNH TOJICBBIX U
KamepaJibHbIX paboT
Bnaoeem mMeToaamu B
o6nacTi MUKpPOOHMOJIOTHH
TOYB U1 PEIICHUSA
npoGUIBHBIX HAY4HO-
MCCIIeI0BaTe/IbCKHX 3a1ay
[TK-4 Cniocoben I1K 4.1 BeimosnHsier 3Haem OCHOBHBIE Bormnpocsl
MPUHUMATh Y4acTHEe B | OT/EJIbHBIC MEPONPUATHS MO MEPOTPUATHA o OXpaHe
OCYILECTBIEHHH OXpaHe OKpYXKarowlel Cpe/ibl TMIOYB OT HEraTUBHOTO

MEpOTNpUATHI M0 OXpaHe
OKpY>KaroLlen cpe/ibl U
obecre4eHHIO
HKOJIOTHYECKOM
6€e30MacHOCTH B
OpraHu3alliy U BeICHHH
JIOKyMEHTALIUH B
COOTBETCTBHUH C
yCTaHOBJIEHHBIMH
TpeOoBaHUAMH

U obecreyeHUIO
SKOJIOTHYECKON
6€30MacHOCTH B paMKax
JIeUCTBYIOLLETO B
OpraHM3al{y MiaHa
[TK-4.2 Beget
JOKYMEHTALMIO U
oGopMIISeT OTYETHOCTH MO
NPHUPOIOOXPAHHBIM
MEpOTpPHUATHUSAM,
NPOM3BOACTBEHHOMY
SKOJIOTMYECKOMY KOHTPOJIIO,
JKOJIOTHYECKHM TUIATEKAM,
pe3ynpTaTam
3KOJIOTMYECKOTr0 HaA30pa B
COOTBETCTBHE C
yCTaHOBJIEHHBIMU
TpeGoBaHUAMHU

[1K-4.3 TIpumensieT crnocobbl

U METOMBI OLIEHKH
BO3JE€HCTBUS HA
OKpY>KarolIyto Cpeay,
BBISBJISET UCTOYHUKH, BUIBI
1 MaciuTabbl TEXHOT€HHOI'0

BO3IEHCTBUSA, OLIEHHBAET €ro

HEraTHBHbIE MOCIIENCTBHS
JUIS 3[I0POBBS HACeJIeHUs
ITK-4.4 TTpoBOAMT aHAIN3

MPOEKTOB TMOBBILICHUS
9KOJIOTHUECKOH
3¢ ek THBHOCTH
opraHusaluu
[TK-4.5 Beibupaer
TEXHUYECKHE CPEACTBA U
meTozbl (13 Habopa

HMEIOIINXCS ) 715 PELICHHUS

nocrasaeHHbIX 3a1au HUP

BO3/IEHCTBUS
Vmeem obpabaTeiBaTh
pe3yabTaThl MOYBEHHBIX
UCCrIeJOBaHUH, Py
NpOBEACHNH MOJIEBBIX U
KaMepaJibHbIX paboT
Bnaoeem MeTOAaMH OLICHKH
BO3/ICHCTBHS HA MOYBBI,
BBISIBJISIET HCTOYHUKH, BHIBI
1 MacluTabbl TEXHOT€HHOI'0
BO3IEHUCTBHSA Ha TIOUBEHHBIN
MOKPOB Y OLIEHUBATh €ro
HEeraTUBHbIE MOCEACTBHS
JUIS 3I0POBBS HACEJICHUs




[1K-6 CriocobeH [1IK 6.1 YuacTtByeT B 3naem MeTobl MOArOTOBKH Bonpocel
pa3pabaTbIBaTh MOJrOTOBUTENBHBIX, TOJIEBBIX M 1a00paTOPHBIX
oTzeNbHbIe OI0KH TNOJIEBBIX U TaOOPaTOPHBIX paboT NnpH NpOBEICHUH
9KOJIOTHYECKHUX pa3fiesioB | paboTax MpH MPOBEACHHH | MOYBEHHBIX HCCIIeJOBaHUH B
NPOEKTHOM MHKEHEPHO-OKOJIOTMYECKHX |  0611aCTH MUKPOOHONIOrHH
JOKYMEHTALIMH Ha W3BICKAaHUH NoYB
OCHOBE IPOBEIEHHS [1K 6.2 YuacTByeT B Ymeem npoBOAMTD MOJIEBbIC
I0JIEBBIX M KaMepaJIbHBIX KaMepaIbHbIX paboTax 1 1cCsIeI0BaHUS U
paboT B paMKax NOATOTOBKE OTYETHOM KaMepasibHy0 00paboTKy
HWH)XEHEPHO- JIOKYMEHTALIMH WHXKEHEPHO- pe3yJIbTaToB B 00J1aCTH
JKOJIOTHUYECKHX 9KOJIOTMYECKHUX M3bICKAHUH MHKPOOHOJIOrHH IOYB
H3BICKaHUH Braoeem metonamu
MOArOTOBKH OTUYETHOCTH B
061aCTH MHKPOOHOJIOTUH
MOYBbI
4., OFBEM U CTPYKTYPA JUCHUILJINHbI
Tpyn0eMKOCTb JUCIHUILIMHBI COCTABIIACT 5 3aueTHbIX eaunull, 180 yaca
TemaTu4ecKui MIaH
¢opma 00y4ueHHsI — OUHAS
KonrakTHas pabora ®dopmel
o0yyaromuxcs TEKYLIEero
C TeJaroruueckum KOHTPOJIS
- pabOTHUKOM 5 yCNEeBaeMOCTH,
ST T | sz |2 | o
Ne gl & = 5 & g © | MPOMEXKYTOMHOR
o HaumeHOBaHHe TEM W/HITH 2’ 8 g g % oy % 8 ATTeCTalHH
i pas/enoB/TeM AUCLIUMILTHHGI 3 E E § § § § g & | (no cemecmpam)
E 5| 87
E g | &7
2. < hS)
= = ©
1 Beenenne B AucUUIUIMHY. HMcrtopus e
Pa3BUTHS HAY4YHBIX B3IJIAJI0B. 2 b | 2 ¢ e
2 | Cucremartuka, Mopdoorus, 4
CTPOEHHE M Pa3MHOXEHHE Gaxrepuit 5 3-4 2 4 10
IPOKapHOT
3 I'eHeTHKa MUKPOOPTraHU3MOB 5 5-6 2 4 4 10 Pefwuy=
KOHTpOJIb Nel
4 | MukpoopraHusMbel M OKpY»Karommas 4
cpena, B3aUMOOTHOLIEHHUS | 5 7-8 2 4 10
MHKPOOPTaHU3MOB MEXy OO0
5 | MeraGonusm MHUKpPOOPTaHU3MOB, 4
nUTaHHe MHUKpPOOPraHH3MOB u|l 5 ?(') 2 4 10
OuocuHTe3

1 PacnipenesnieHre 0GIIEro YMCIa YacoB, yKa3aHHbIX Ha NPaKTH4eCKHe 3aHATHA B VII, ¢ yuetom dacoB Ha KIT/KP
2 JlanHBIif MyHKT BKIIoYaeTcMsA B pabouyio MporpamMMmy TOJbKO MpH (popMupoBaHUE MPOPECCHOHANBHBIX
KOMITETEHLIUH.



6 | [IpeBpameHue MHUKPOOPraHU3MAMHU 11- 4 PelTHHT-
5 2 4 10
COEIMHEeHHI yriiepoaa 12 KOHTpOJIb Ne2
7 | IlpeBpauieHne  MHKpPOOpraHH3MaMu 4
coenuHeHH azoTa, docdopa, cepsl, 5 11:: 2 4 10
JKejie3a ¥ IpYrHX JIeMEHTOB
8 | MukpoOHoNMOrUs TNOYBHI, CHUCTEMA 8 Pelitunr-
UCIIOJIb30BAHMSA TIOYBBI % 15- KOHTpOJIb Ne3
5 4 8 29
MHKPOOHOJIOTUYECKHE OCHOBBI 18
TMIOBBILIEHHS €€ TUIOAOPOaHs
Bcero 3a 5 cemectp: 18 36 99 Dk3ameH (27)
Htoro no gucUHUILIAHE 18 36 99 Dk3ameH (27)

CoxeprxaHue JeKIHOHHBIX 3aHATHH 110 AHCUHILIMHE

1. O6BEKTHI, HCTOPHS, 3ajaud, HAlpPaBJIEHHs W TEPCIEKTHBEl PA3BHTHS MUKPOOHMOJIOTHH.
OOGbeKTBI M HCTOPHS ~MHKpPOOMOJOruu. 3HAa4yeHHE MHKPOOPraHM3MOB B  IIPHPOAE U
JKU3HEIEATEILHOCTH YelIoBeKa. 3aJaui U OCHOBHEIE HAalpaBJIeHHs B MUKPOOHOJIOTHH.

2. Mopdosorust ¥ cucreMaTHka MUKpOOpraHu3MoB. OCHOBHEIE IPYIINbI MHKPOOPTaHU3MOB.
Crpoenue GakTepranpHOl KIeTKd. PocT u pasmMHoxkeHue OakTepuii. OCOOEHHOCTH CTPOCHUS KIIETOK
5yKapHoT. Mopdosoruss H CTPYyKTypa MpPOKapHOT, CIOCOOBl HX PpEnpoAayKuud. Meroas!
MHKDPOCKOITMH ¥ MPHUTOTOBJIEHHs npenapartoB. OOIIMe CBEIEHHs 0 CHCTEMATHKE ¥ HOMEHKJIAType
NpoKapuoT. IIpuHIMIBl (EHOTUMHYECKOH U (uiaoreHeTHyeckoid cucremarhkd. OCHOBHBIC
TaKCOHOMHYECKHUE IPYTIIIBI OaKTEpHiA.

3. OTHOmEHHE MHKDOOPraHW3MOB K (paktopaM BHEIIHEH cpeabl. 3aBHCHMOCTD
MHKPOOPraHH3MOB OT BOJHOIO PpEXHUMa M KHCJIOTHOCTH CpE/bl, TEMIEPATypbl, [aBJICHUS,
XHMHYECKHX BEINEeCTB, panuanui. OTHOLIEHHEe MUKPOOPraHU3MOB K KHcI0opoay. Pasnuure peakiuu
Ha BHEIIHHE BO3JEHCTBUS BETeTATUBHBIX KJIETOK U 3HIocop Oakrepuit. [IpenoTspainenne pa3BUTHS
MHKPOOPTaHHM3MOB C IIOMOLIBIO (U3MYECKHX, XMMUYECKUX U OMOJIOrMyYeckux (akTopoB B ObITY,
IIPOMBIIIIEHHOCTH, CETTbCKOM X035 CTBE.

4. Crioco6pl M THIBI IHMTaHUS MHKpoOpraHu3MoB. CrocoObl MHUTaHHUs, IOCTYIJIEHHE
[MTATEIbHBIX BEIIECTB B KJIETKY. PepMEHTHI B XKU3HEAEATEIbHOCTH MUKPOOHOH KieTku. IIuiesnie
HOTPeOHOCTH MHKpPOOPraHH3MOB W THUNBI NHTaHHUA. I[IpurorosneHHe NUTATENbHBIX Cpex AT
MHKPOOPTaHU3MOB U METOJIbI CTEPHITU3ALINH.

5. PacnpocTpaHeHHe MUKPOOPraHU3MOB B Pa3/IMuHbIX CyOCTpaTax: o4YBe, HaBO3€, 3€PHE U IP.
MeTtoasl KOMHYECTBEHHOrO ydyeTa MHKpoopranu3MmoB. OIpefesieHHe KayeCTBEHHOIO CocTaBa
MHKpOGIIOpHI. BeIIenenne YUCThIX KYJIBTYP MHKPOOPTaHU3MOB.

6. Merabomu3M MHKpPOOpraHu3MoB. IIpeBpallleHHe MMKPOOPraHM3MaMHd COEAMHEHHIM
yriepoaa. MeraGouyecKue MpoLecChl: SHepreTHYeCKHH U KOHCTPYKTUBHBIH 0OMeH (KaTaboau3M u
anabomusMm). IMonmydeHwWe W 3amacaHWe SHepruM B KieTke. CXOACTBO M pasnuuue OpOXKeHHs,
NIBIXaHMS, AHA’POOHOrO JbIXaHUS. XHUMH3M M OHEpreTuka OpOoXeHHs, IbIXaHus. AHa’poOHOE
JBIXaHHE C HCTIONF30BaHMEM KHCIOpOoa HUTPATOB U CyJIb(aToB.

7. Bupbl OpokeHHH, OCYIIECTBISIEMBIX MHKpoopraHm3Mamu. OKHCIIEHHE OpraHHYeCKuX
coeluHeHuH MUKpoopranu3mamu. CriuproBoe OpoxkeHue, XuMu3M, Bo3Oyautenu. Dddexr [acrepa.
3HaueHHe  CIHPTOBOro  OpodkeHMs B IPOMBIIUIEHHOCTM M CEIBCKOM  XO3SHCTBE.
MHukpoGHOIOrHYeCKHe OCHOBBI BUHOMEHS. THIIBI MOJIOYHOKHCIIOTO OpoxeHus, Bo3Oyurenu. Posb
MOJIOYHOKHMC/IBIX M IPOIMOHOBOKUCIBIX  OakTepuid B JKM3HEHEATENBHOCTH  YEJIOBEKa,
3[paBOOXPAHEHHH, MPUTOTOBIEHUH KHUCIOMOJIOYHBIX MPOAYKTOB, KOpMONpou3BoacTBe. CBOHCTBA
BO30yauTEs el 3THX MPOIECCOB, PACIPOCTPAHEHUE U 3HAUEHHE UX B IIPUPOJIE M CEIILCKOM XO3SIHCTBE.
OKHCIeHHE KJIETYATKH, )KUPa U APYTUX OPraHUYeCKUX coeMHeHui. Bo30yaureny 1 X0/ npoueccoB
OKHCJICHHSI, HX 3HaUEHUE B IPHPOJIE U CETBCKOM XO3HCTBE.

9. IToyBeHHast MUKPOOHOJIOTHSI. MUKPOOHOIOTHYECKHE TTOYBEHHBIE MPOIECCHI MTPEBPALLEHUS
BELIECTB M OJHEPruH. MacisHOKUCIOe, aleTOHOOYTHIOBOE OpokeHMs, OpOXKEHHE MEKTHHOBBIX
BEIIECTB, OpOXKEHHE KJIETYAaTKH, Pa3lOKEHHE IeMMIEIUIIONO3bl, JUIHHHA, IEKTHHOBBIX BEILIECTB,
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OKMCJICHHE YIJIEBOJOPOIOB B MOYBE. YUaCTHE MHKPOOPraHM3MOB B KPYroBOpOTE a30Ta B NIPHPOLE.
IIporecchl MHHEPAIA3ALMH, MMMOOMIM3ALMHK, HUTPU(UKALMM M JCHUTPH(UKAIMHY. Perymsiuus
NCHUTPHQHUKAIMM ¥ HMMMOOWIM3ALMK arpOTEXHAYECKMMH IpHeMaMu. Mepsl OopeOBI €
JMCCHMUIIATOPHON JeHUTpUdUKaniel B TouBe. buonorudeckas (ukcarys MOJNEKY/ISPHOro asora
atMochepsl. MacmTaGpl M 3HaueHMe ~ OMOJOTMYECKOH — a30TUKCAUMH B NPUPOZE.
DHeproaGGpeKTUBHOCTD M «IKOJIOrMYECKas YMCTOTa» OHOJOTMYECKOro asora. CB00OOIHOKUBYILHE,
aCCOIMATHBHbIE ¥ CHMOHOTHYECKHe a30Tdukcatopsl. CuMOroTHYecKas a30ThuKcanus y 6000BbIX 1
He60060BbIX pacTenuil. Jlucrosbie Kiybenpku. CoueTanne OUOTOrHYECKOrO M MUHEPAILHOTO a30Ta B
CENbCKOM  XO3SHCTBE. ATPOIKOIOTHYECKas poJb IIOYBEHHBIX MHKPOOPTaHW3MOB. 3HAYeHHUE
NOYBEHHBIX MAKPOOPTAaHH3MOB B TUIOJIOPOMH MOYBEL ACCOIMAINH MUKPOOPraHW3MOB C KOPHEBOH
cucTeMoil pacTenuit: pusocdepa U pusomiana. Polb OYBEHHBIX MUKPOOPIaHU3MOB B 00pa30BaHUH
M paspylleHHH TyMyca. ODKOJOrHdYeckas, OHOXMMHYECKas W MHKPOOHOJOrHYecKas KOHUEILHH
ryMycoo6pa3oBaHHs. 3HaueHHEe TOYBEHHOH MHUKPOGIIOpPBI NMPU PEKYIbTHBALMH 3€MEID. JleiictBre
OpraHUYECKHX U MHUHEPAIbHBIX YIOOPEHHI, PasIM4HbIX IPUEMOB 0OPAOOTKHU MOUYBBI H MEIMOPALIUHI
Ha TIOYBEHHBIE MHKPOOPraHW3MBL Jlerpamanus MOYBEHHBIMH MHKPOOPTraHM3MaMHU IIECTULHIOB U
JPYTHX CHHTETHYECKAX XMMHYECKUX BEIIECTB.

Coaep:xanue J1a00pATOPHBIX 3aHATHIA 110 JUCUHUILIHHE
ITo BceM pasjeiam JUCLHILIUHBL « MUKPOOHOJIOT s [I0YBY.

. Mukpockor. O3HaKOMJICHHE ¢ IMMEPCHOHHOM CUCTEMON MUKPOCKOIIA.

. MeTos! MPUrOTOBICHHUS MIPENapaToB MUKPOOPTaHU3MOB.

. Beiserenue Bxmouenuit. Oxpacka crop. Okpacka 1o I'pamy.

. MukpoGronoruyeckas TEXHHKA U alaparypa.

. IIpuroToBneHNe NMUTATENBHBIX CPEZ.

. KonmmuecTBeHHBIH yueT MUKpoOpranu3MoB B Bozie. CaHUTapHasi OII€HKa BOJIBL.
. KonmuecTBeHHBIH yyeT MUKPOOPIaHU3MOB B BO3/IyXe€.

. KonnyecTBeHHBII y4eT MUKPOOPTaHH3MOB B TIOYBE.

0 N L W~

9. Beienenye YUCTON KyJIbTYPbl MUKPOOPTaHU3MOB.

10. [TpeBpaiieHue MUKPOOPraHU3MaMK COEIMHEHHUH yIiIepoaa.

11. AMMoHuuKaIys OeIKOBBIX BEIIECTB U MOYCBUHBIL.

12. TIpeBpaleHHe MUKPOOPraHM3MaMH1 a30TCOAEPXKAIIMX ¥ GE3a30TUCTBIX COCAMHCHUM.
13. Asotodukcupyroume 6akTepuu. bakrepranbubie y100peHuUsL.

14. TIpeBpalieHre MEKPOOPraHH3MaMH COeTMHEHUH pocdopa, cepsl, xKenesa

15. Ouenka OHOIOTUYECKOH aKTHBHOCTH ITOYBBL.

5. OIEHOYHBIE CPEJCTBA JJI5I TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MNPOMEKYTOYHOM ATTECTALIUU I10 UTOI''AM OCBOEHUS JUCHUILINHDI
U YYEBHO-METOJUYECKOE OBECIIEYEHHUE CAMOCTOSTEJBHON PABOTbI
CTYJAEHTOB

5.1. Tekymmuii KOHTPOJIb YCIIEBAEMOCTH
Petimune-xonmpons 1.
1. DyKapHOTBI H IPOKAPHUOTHI, IPEACTABUTENHN TEX U APYrUX. OTIHIUTEIBHBIC TPU3HAKHA.

2. CrpoeHue KIeTKM GakTepuii (KaK Ipe/CTaBUTENA IIPOKAPMOTUYECKOH KieTky). JlaTh MOMHYIO
XapaKTEePHCTHKY BCEX CTPYKTYp KIETKH: KalCylsl HJIM CIH3HCTOTO CJOsi, KJICTOYHOH CTEHKH,
MTOIUIA3MaTHYeCKO MeMOpaHBl, HYKJIEOMa, Me30COM, pHOOCOM, yka3aB (YHKIMH KaxIOH
CTPYKTYpBI H XHMHYECKHil cocTaB. CIoCOGHOCTb KIETOK OKPAlIMBaThCs 10 ['pammy, NpUYMHA PasHOU

OKpalIMBaeMOCTH 10 I'paMMy, 3HaUEHHE ITOM OKPACKH Il IPAKTHYCCKHX IEIeH.



3. Tumsl aBwkeHn# Gaxrepuil. CTpoeHue, (YHKIME ¥ XUMHYECKHH COCTAB JKIYTHKOB, GyHKIHH
umGpuit. PacrionoxeHHe KIyTHKOB Y OaKTepHi.

4. Cropsl ¥ LHMCTBI Gaxrepuid, UX OTIMHHE. KonuyecTBO 0Opasyromuxcs Crop y OakTepui.
IIpouecc cnopoobpasoBaHys M GaKTepuaTbHON KJIETKH. YCTOMYHBOCTE CIIOP K He6Iarompus THbIM
(hakTOpaM BHENIHEH CPE/IbI U NPHIUHBL ITOTO SIBJICHUS.

5. PasMHOeHUe OakTepuil. JleneHne u onoBoii mpotecc. LUK u $pasbl pasBATH OaxkTepuil.

6. TIpuHIAITE] HOMEHKIATYPBI U x1accuUKaii MUKPOOPraHH3MOB-TIPOKAPHOT.

7. XapakTepucTUKa OCHOBHBIX I'PYILII Gaxrepuii: IIceBrOMOHABL. OTHOILIEHHE K KHCIOPOAY,
CIocoOHOCTh K CIOpooOpa3soBaHUIO, OKpacKa IIO I'pamMMy, pacmoJIOKEHUE JKIYTHKOB, (popma KIETKH.
3HaueHye B IPAPOJIE. PUMEPHI POIIECCOB, KOTOPHIE OHM BBI3BIBAIOT.

8. Jlpyrue HecropooOpasyroume Gaxtepud. [Iponecchl, BbI3BIBACMBIC GaKTepusMH JIaHHOH
TpYIIIBL

9. Criopoo6pasyrornue OakTepuH. OTHOLIIEHHE K KHCIOPOIY, CTIOCOGHOCTD K cropooOpa3oBaHNIo,
okpacka 1o I'pamMMy, pacrojioKeHHe KIyTHKOB, dopma KICTKH. 3HAYCHHE B IPUPOAC H IIPOLIECCHI,
KOTOpbIC OHM BBI3BIBAIOT.

10. KokkoBble ¥ CIHpAJIEBHIHBIC dopmbl. TlompasneneHne KOKKOB  TIO PacIoJIOKEHUIO
OTHOCHTEJIBHO JApYyr Apyra IOCle ICICHHUA. Omume BUOPMOHOB W CrMpuul. Pojib KOKKOBBIX H
CTEpaIeBUAHBIX GopM B IPHPOIC.

11. Toukyroumecs OaKTepuH. [ukn passutus. OOpaszoBanue SK30CIOP. Otauure OT 3HIO0CIOP.
IIporneccsl, BEI3bIBAEMBIC MOUKYIOMMMHCA OaKTepUsIMHU.

12. Hurtuarsle 6akTepuH, 00pasyrolye Baraiiiie. Hanuure CIH3UCTON KarCyIbl (BIaraiuiia) u
0COBGEHHOCTH Pa3sMHOXeHHs GaKTepui ytoit rpymibl. KieTkun poeHus. MecTooOuTaHue.

13. Crimpoxetsl. OCOOEHHOCTH CTPOCHHUA KIETOK CITUPOXET.

14. Mukcobakrepu. QPOpMBI KICTKH H 0COGEHHOCTH KIeTOuHO# cTeHku. OTCyTCTBHC
PUTHIHOCTH. ~XapakTep —ABHKCHHS. O6pa3oBaHHe IUIOJOBBIX  TeIL. [Tpomeccsl, BBI3BIBAEMBIC
MHUKCOOAKTEpHAMH M  LIUTO(AraMu. AKTHHOMUIETL. UepThl, COMIKAIOWME aKTHHOMUICTBI ¢
MHKPOCKOTIHYECKHMU IPHOaMH. OTHoLIeHKE K Kuciaopoxy. IIporeccel, BEI3BIBACMBIC AKTMHOMHULIETAMU.
OxapakTepu30BaTh [pecTaBHTENeH Pa3HbIX POJIOB 1 MOMIEPKHYTR UX pa3IHYHsL.

15. XapakTepucTHKa BHPYCOB, KaK HEKJIETOYHOH (OpPMBI CYyIIECTBOBAHUS KU3HU. dopma H
CTpoeHHe BUPYCOB. Vicnonb30BaHue BUPYCOB B CeIbCKOM X034HCTBE.

16. ®aru. 3nauerue Garos.

Petimunz-KoHmMpons 2.

1. 3aBHCHMOCTB OTIENBHBIX TPy MUKPOOPTaHH3MOB OT BOJHOTO pexuMa Cpenibl, OTHOUICHHES
MHKDOOPTaHU3MOB K Pa3HbIM YPOBHAM yBJIKHCHU, OCMOTHUECKOE JaBJICHHUE B KICTKE.

2 OTHOIIEHHe MHKPOOPTaHHM3MOB K TEMIICPATypPHOMY daxropy, HAelcHHE HA ncuxpoGuIIEL,
Me30(HIIBI ¥ TEPMOGHIIBL.

3. OTHOIIEHHE MHKPOOPTaHM3MOB K KHCIOPOZY, a’poOHble, aHadPOOHBIC H (paxyabTaTHBHO-
aHa3pOOHbIE MUKPOOPTraHU3MEL.

4. BiusHMe KHUCIOTHOCTH Cpellbl Ha pasBHTHE OTICIBHBIX MHKPOOPraHW3MOB, KPHUTHYECKOE
spauenue pH B KU3HEJEATENBHOCTH MUKPOOPTaHH3MOB.

5. BiusiHHE [aBICHHUS, ANOBUTHIX BELICCTB U PafHallii Ha MMKPOOPTaHH3MBL.

6. TpenympexaeHue pasBUTHA MHKPOOPTaHU3MOB C TOMOIIBIO pu3nUecKnX W XMMHYECKUX
¢akTopoB.

7. AHTUMHKpOOHBIE BELIECTBa, MX IPHUPOAA, crienuUYHOCT U MEXaHH3M neiicTBUs, 00JIACTH
[IPUMEHEHHUS.

8. XapakTep B3aMOOTHOLICHHH MEXIY MUKPOOPraHU3MaMu: MeTaduo3, cuMOH03, aHTarOHU3M,
KOHKYpEHLHs, TapasuTH3M; MNPaKTHIECKOC MCTIONB30BAHME CHMOMO3a M aHTaroHWsMa B CEIBCKOM
X03sMCcTBE U METUIINHE.

9. Carpo()MTHBIE M NAPa3sHTHRIE MUKPOOPTaHU3MBI.

10. Vndexnus ¥ AMMYHHUTET Yy pacTeHuH, JKUBOTHBIX H YEI0BEKA.



Petimunz-Konmpoib 3.

1. Brojoruyeckui LUK coenuHeHui ceppl. OGpasoBanue CepoBOAOPOAA U3 CEpOCOJepKaIIUX
OpraHA4eCKUX U MUHEPATBHBIX CcOeIHHEHH i1, MHKPOOPTaHH3MBI, BBI3BIBAIOIINE STH MPOLCCCRL.

2. OKHC/IeHHe MHMKpOOPraHW3MaMH CEpOBOJOpONa B cepy W CEPHYIO kuciaory. CepHblE H
THOHOBBIE OaKTepuu. 3HAYCHUE cynbhoduralyy B III0A0POUHU MOUBbL

3. IlpeBpaleHHe MHKPOOPTaHH3MAMH OpPraHMuecKuX H MHHEpATBHBIX coeluHenuil pocpopa.
PoJTb MEKPOOPraHu3MoB B HOCHOpHOM MHTAHHH pacTeHuH.

4. OKHMCJICHHE ¥ BOCCTAHOBJICHHE COE/IMHCHUMH XKeiesa MHUKpOOpraHu3MaMu., XapaKkTepUCTHKA
OCHOBHBIX ITPEACTaBUTENEH JKene300aKTepuil. Yyactue JKene300aKTepuil B OrJICCHUH II0B.

5. TpancopmaIus MEKPOOPTaHH3MaMK COe/TMHEHNH KaNbIHsl, MarHUsl, KPEMHHS, KaJns, Ipyrux
3JIEMEHTOB.

6. Biuggue HA MHKpPOOPraHM3MbI MECTHULHIOB H HX TpaHc@opmais B Touse. PaKTOPS,
OIIpeIe/ISOIIHE CKOPOCTh PasNIOKEHUs MECTHIIM/IOB B TIOYBE.

7. TlpenmyInecTBa MUKPOOGHOIOrMYECKUX CPECTB 3AllUTBI pacTeHuii epei XUMHYECKUMA.

8. MHuKpOOHOIOTHYECKHE CPEICTBA 3allUThI pacTeHuit oT OONE3HEH. MHuKpOOHOTOTHYECKUE
CpeJICTBa 3alUThI PACTEHHH OT HaCEKOMBIX-BpEIUTETIEH.

9. PusochepHble OaKTEpUH 1 UX 3HAUCHUEC B HKU3HU pacTeHui.

10. Muxopu3anus pacTeHHH.

11. MukpoGHBIe —IOYBOYIOOPHUTENBHBIC — MpENapatel, 0cOOEHHOCTH WX XpaHEeHHA H
pcnos3oBaHus. DGPEKTUBHOCTD.

12. Pons MHOKYIAIMH GOOOBBIX PacTCHHH KITyOeHbKOBBIMU OaKTEPHAMH. D¢ HeKTUBHOCTD
HWHOKYJISILIAH.

5.2. Ilpome:xyTOuHAs aTTECTAUMs T10 HTOTAM OCBOEHHMS JUCIMILIAHEL (9K3AMEH).

1. TIpeaMeT MUKPOOHONOTHH H €€ pOJb B CHCTEME GHOJIOTMYECKHX M CETTbCKOX03MCTBEHHBIX
Hayk. KpaTkast HCTOpHsl pa3BUTHS HAYKH.

2. MeTobl HCCIIeOBAaHUsS B MUKPOOHOJIOTHH, 3a[a4, 3HAUCHUC B IPaKTHYECKOH AesATeNbHOCTH
arpoHoma.

3. Posib MEKPOOPraHW3MOB B IPUPOJIC U CeIbCKOXO035MCTBEHHOM IIPOM3BOJICTBE.

4. TIpoKapHOTHEIE H 9yKapHOTHbIC MUKPOOPTaHH3MBL. XapakTepHble 0COOEHHOCTH U PA3IHIHA.

5. CrpoeHme KIeTKH OakTepui Kak MPEICTaBUTEIA IPOKApHOT. XUMHYECKHH COCTaB H
}yHKIMOHATBHBIE OCOOCHHOCTH OPraHe U KICTKH.

6. Mopdororus GakTepui, CTUPOXET, AKTHHOMULCT H rpuboOB.

7. Tumsl mBuwxeHus Oakrepuit. Crpoenue, QyHKIME W XUMHYECKHH COCTaB IKIYTHKOB.
Cxonp3simue GopMbl OaKTEPHH.

8. Criops! ¥ LUCTEI GakTepuii. [Ipomece criopoobpa3oBaHus y OaKTepUalbHbIX KIECTOK. [Tpu4HHEI
YCTOMYMBOCTH CIOP K HEOIArONPUSTHEIM yCIIOBHSM.

9. PasmuoxeHue Oaxrtepuil. Jlenenue H nonosoit  mpouecc. Paspl pasBuTHs B KyIbTYPE
MMKPOOPraHH3MOB.

10. CucreMaTHka MHMKpPOOPraHmW3MOoB. [IpHHIMIBI  CHCTEMATHKHM M HOMEHKJIATYPBI,
Kaccu(puKanus MpoKapuoT.

11. XapakTepuCTHKa TPYII KOKKOBBIX M CIOPOBBIX GaxTepuil. 3HayeHHe HX B IpUPOAC H
CEJIbCKOM XO3AMCTBE.

12. XapakTepuCTUKa IPyIII GaKTepuii: MOYKYIOKEC, HUTUAThIC, CIIMPOXCTRL, MHUKCOOaKTEpHH,
AKTHHOMHIIETEL VX OTIHUUTENbHbIE 0COOCHHOCTH B POJIb B IIPUPO/IC.

13. Bupycel u ¢aru, uX CTPOCHHC H dyHKuMK. 3HadeHHe B MPAKTHUKE CEJIBCKOTO X03sHCTBa.
3acnyra J[.W1. IBaHOBCKOTO B OTKPBITUH BUPYCOB.

14. BiusHHe BJI@XHOCTH CpeAbl U PpasIHIHBIX KOHILIEHTpaluil cojedl Ha MHKpPOOPraHH3MBbL
OcMOTHYECKOe JABIIEHHE KJIETOK Y PasHbIX TPYHI MHKPOOPTaHHIMOB. 3acyX0yCTONYHBBIE
MHKpPOOPTraHU3MBI.

15. Bausgaue TeMmIiepaTypbl ¥ KHCIOTHOCTH CPEbl Ha KU3HEAEATEIbHOCTh MUKPOOPTraHH3MOB.
[IpaKkTHYeCKOe HCIIONIb30BAHME NEHCTBUS HU3KUX 1 BBICOKHX TEMIIEpaTyp.



16. OTHOIIEHWE MHKPOOPTaHM3MOB K KHCIOPOZY, pPajMalvd M XHMHIECKAM BEIIECTBAM.
[IpaKTHYECKOE HCIIONb30BAHNE ITHX 3HAHUA.

17. B3auMOOTHOIICHHS MEKPOOPTAHH3MOB MeXIy co00H 1 APYrHMH OPraHu3MaMH, HX SHAUCHHC.

18. Auru6notuxu. CrermudUIHOCTD U MEXaHWU3M [JCHCTBHUS. [IpuMeHeHHEe B TPUMEHEHHE B
CEJIbCKOM XO3SMCTBE.

19. CymHOCTh CTEpUIU3ALUH H nesuHpekimyd. MeToipl U PEKHMBL. HWcnonp3oBaHue B
TIPMMEHEHHE B CETBCKOM XO3SHCTBE U APYTUX o0JacTsX.

20. IIuTaHMe MHKPOOPraHWU3MOB XHMHUYECKHH COCTaB KJICTOK. MexaHu3M IOCTYIICHUS
MUTATELHBIX BELIECTB B KIIETKY.

21. Knaccudukanyuss MHKpPOOPraHM3MOB IO crnocobaM TIMTAaHWUS M HCTOYHHKAM OHEPruu.
CymHocTs aBTOTPOGHOrO U reTepoTpOPHOro NUTAHUS.

22. ®otoaprorpodpl. IlypmypHble M 3€JICHBIC CEPHBIC OakTepun. MX CTpoeHHE H
¢pusHoOrMYecKre 0COGEHHOCTH. 3HAUEHHNE B TIPHPOJIE.

23. Xemo0aBToTpoGBl. OCHOBHBIC NPEACTABUTCIH. Ux mopdosoruyeckue U (Hu3HonOruiecKue
ocobennoctd. Posp pa6ot C.H. BuHOrpanckoro B UX U3ydCHHUH.

24. A30T B IUTAHWHA MUKPOOPTaHM3MOB. FICTOUHUKM asorucroit muum. CanpodHUThl U MapasuThl.

25. depMeHThl, HX Klaccuukanus, XuMuueckas Npupoza. MexaHu3M M CYLIHOCTb JCHCTBUS.
DHIO - U 9K30(EPMEHTHI.

26. Crioco6bI TIOTyYeHHsI SHEPTUH | ITYTH €€ TIPEBPAIICHHAA Y MHKPOOPTaHU3MOB. THIIBI IbIXaHHS.
bpoxenue.

27. MEKpOOpraHH3MbI Kak HCTOYHHK KOPMOBOTO OeKa ¥ ApyTUX MPOAYKTOB.

28. ChmproBoe Opoxenme. XAMH3M M JIMHAMHKa Mporecca. Venoeus, Bo3Oymurenn. Hx
Mopdonorudeckue u pu3noIOruiecKue 0CcOOEHHOCTH. 3HAUYCHHE.

29. INonyyenue riuuepuHa. [IpHYHHBI U YCIOBHS HEPCKIIOUCHHA CIIMPTOBOTO OpOXKEHHs Ha
TJIMLEPHHOBOE.

30. MonouHOKHCIOE OpoXeHHe. XHMH3M. Mopdosoraueckue 0COOCHHOCTH BO30YyIUTEIIEH.
VcIIop30BaHue MOOYHOKUCIIBIX OaKTepUi.

31. CujocoBaHHEe KOPMOB. MeTOIBI CHIOCOBAHHS. MHUKpOGHOIOTHYECKHE TIPOIECCHl  TIPH
cuIocoBaHuy. [IpuduHbI IOPYH CHIIOCA.

32. MHEKpOGHONOTHYECKHE OCHOBBI IIPOLECCOB KOHCEPBUPOBAHMA TUIONO0B H opome#. [IpHunHBI
TIOpPYH U IIYTH TPEIYIPERICHUS.

33. TunMYHOE MaCJIIHOKUCIIOE OpOXKEHHE, er0 XUMH3M, 0COBEHHOCTH BO30yauTenel. 3HauYCHHE.
VcoBHs MEPeKIFOUeHHs Ha alleTOHO-0y THII0BOE OporxKeHHE.

34. Pas/ioXeHHEe MEKTHHOBBIX BEIIECTB B adpOOHBIX H aHA’POOHBIX YCIOBHAX. XHUMH3M.
Bo306yauTeny. 3Ha4eHue mpouecca B nouBoo6pa3oBanuu. [[puMeHeHHE.

35. AspoGHoe U aHaspoOHOE Pa3NOKEHHE KICTIATKA H y4acTBYIOLIUE B HEM MHKPOOPTaHH3MBEL
Xumusm. 3Hauenune pabot JI.B. OMenstHCKOTO.

36. MHKpOOPraHM3Mbl, OKUCIISIOLIUE XKUPbL U YTJICBOLOPO/IbL. KoHeunble MPOIyKThl. 3HAUYCHUE
3THX MPOIIECCOB.

37. OxwucieHue JurapHa. Ponb 3TOrO Ipomecca B rouBooOpazoBaHud. MHKPOOPraHU3MBI,
XHMMH3M IIPOLECCa.

38. 3HaueHue IPOIIECCOB IPEBPAIIEHHUS COeIMHEHHIH yTiepoaa 1 pojib MHKPOOPTaHH3MOB B HEM.

39. AMMoHH(HKAIUS OETKOBBIX BEIIECTB B a’pOOHBIX ¥ aHA3POOHBIX YCIIOBHSX. Bo30ynurenu.
VcnoBus IPOTEKaHus Ipoiecca.

40. AmmoHHdHKAIMs Tymyca. BiusHue OpraHMYEeCKUX H MHHEpajbHBIX ynoOpeHUH Ha 3TOT
nporiecc. ONTUMAJIbHBIC YCIIOBHS UL aMMOHH(HKALUH rymyca.

41. AMMoHKM(HKaIUs HYKJIEHHOBBIX KUCJIOT X XUTHHA. Bo30yauTenu, X0 mporecca.

42. AMMoHH(HKAIHUS MOYEBHHEL XUMH3M, BO3OYIHTEIH. Vcrnonp30BaHHEe MOYEBHHBI I
NOBBIIIEHHs OEITKOBOCTH KOpMa.

43. iMmmoGHIM3aIMs a30Ta B MOYBE. YCJIOBUs HAKOIUICHMs aMMHaKa B [OHBC. 3HaueHUEe ITOro
mporecca B 3eMJIEICIHH.
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44. Hutpudukauus. Bo3OyauTent, UX XapaKTepHBIC 0coOeHHOCTH. 3HaUeHHe Ipolecca B Mo4Be
IIpX XpaHEHUH HABO3a.

45. Jenutpudukanus. BosOymurenu. XuMH3M ~ ACCHUMAISTOPHOM M JIMCCHMHIISATOPHOH
neruTpuduKanyy. 3HaueHue IpoLecca B MPUPOJE i MPUMEHEHHC B CENBbCKOM XO3SHCTBE.

46. Dukcanus arMochepHOro azoTa CBOOOIHOKUBYIIMMU a’pOOHBIME  MHUKPOOPraHU3MaMHu.
OcoGeHHOCTH Bo30yauTeNeil i UX MPaKTHIECKOe HCIIOIb30BAHUC.

47. AnaspoGHBIE a30TOGHKCATOPEI. BiMsHME MOYBCHHBIX (akToOpoB Ha WX KU3HEIEATEIBHOCTD.
AXTHBHOCTH (PUKCALIHH a30Ta.

48. CuMb6uoTHYUeCKHE a30TQHKCHPYIOIIHEe MHKPOOPraHH3MbI pOZa Rhizobium, X CBOWCTBA.
MexaHH3M MX BIHSHHS Ha pacTeHus. [IpakTHueckoe UCIoIb30BaHuE.

49. AcconuaruBHas asordukcanus. Ee poiab B IOBBIIICHHH IUIOAOPOAUs  IOYB.
MUKpOOpPraHU3MB], Y4YacTBYIOIIHE B accoluaTHBHOM azordukcanuu. MexaHH3M HX BIMAHHA Ha
pacTeHusl.

50. Posib MHKPOOPraHU3MOB B KPyroBOPOTE CCPbI. CepobGakTepuu. 3Ha4eHUEC cyibdodukanuu u
necynbpouKaIyu.

51. Posib MHKPOOPTaHH3MOB B IpPEBpAIEHHH OPraHMHeCKoro MuHepansHoro pocdopa. Xoxn
nporeccoB. Bo3OyauTenu. 3Ha4CHUE B IUIOA0POIMH TOYB.

52. MuKpoOHOIOrHYECKHE MPEBPAILCHUS Keesa. XapakTepucTHKa IMpOLECCOB. Bo306ynureny.
3Hayedue. Poib MEUKPOOPTraHM3MOB B OTJIEEHHMH MOYB.

53. VYuyacTHe MHKPOOPIaHH3MOB B KpYrOBOPOTE a30Ta B IIPUPOJC. 3HaueHHe MPOLECCOB B
TIPHPOJIE U CEBCKOM XO3SHCTBE.

54. PazBWTHe B3[VIAAOB HA PONb MUKPOOPTaHH3MOB B I0YBOOOPA3OBAHUH. Bxian pyccKHX H
COBETCKHX yYEHBIX B PA3BHTHE IIOYBCHHOH MHKpPOOHOJIOTHH.

55. Postb MHKpOOPraHiu3MOB B YOPMUPOBAHUH I10YB U €€ ILIOTOPOIHAL.

56. PacnpocTpaHeHHe MHKPOOPTaHH3MOB B MO4BaX. KadecTBEHHBIH M KOJMYECTBEHHBIH COCTaB
MHUKPO]IIOPHI Pa3HBIX TUIIOB II0YB.

57. O61mas XapaKTePUCTHKA METOJOB U3Y4eHHUs COCTaBa ¥ THC/ICHHOCTH MIOYBEHHOTO HACEJICHHS.

58. Mukpodiopa To4B Pa3TMYHBIX THIOB. 3aKOH FOPH3OHTAIBHOMN M BEPTHKAIBHOH 30HAIBHOCTH
[IPUMEHHTEJIBHO K II0YBEHHOH MUKPO(IIOpE.

59. Pob MHKPOOPTaHH3MOB B MOYBOOOPa3oBAaTENBHOM MpOLECCE, B 00pa3oBaHUM NEPETHOS H
CTPYKTYPBI TIOYBBI.

60. Bo3gywHbli peXuWM  IO4YBBL,  Kak dakTop, ONpENENSAIONMI  HANpPaBICHHOCTH
MHKPOOHOJIOTMYECKUX TIPOLIECCOB B MOYBE. PacnpocTpaHeHHEe MUKPOOPTaHM3MOB B npo¢uie moys.

61. BiusiHHe aKTUBHOM KMCIOTHOCTH Ha MEKPO(IIOPY IMOYB. MeTo/IbI ee peryIipoBaHus.

62. BiusiHEe TeMIIepaTyphl ¥ BIAXKHOCTH 10YBbI HA XU3HEACATCILHOCTD MHKPOOPraHU3MOB.

63. 3aKOHOMEPHOCTH pacIpee]IeH s MUKPOOPraHU3MOB B Pa3IHIHbIX 01BaX.

64. Mukpo6roioruueckas JMarHoCTHKa U MHUKALMA TATIA 1 OKYJIBTYpPEHHOCTH MOYB.

65. BiusiHue npueMoB 00pabOTKHU [I0YB HA MHTCHCUBHOCTD MUKPOOHOJIOrHYECKUX [IPOLIECCOB.

66. BusHAe OPraHMYECKHX U MHHEPATBHBIX YIOOpeHUH Ha MHUKpO(IIOpy MOYB, H3MECHEHHE €€
COCTaBA M YHCJIEHHOCTH, Ha MPOLIECCH TYMyc000pa3oBaHHs.

67. BiusiHKMe MeIHOPALMH [I0YB HA MUKPOOHOIOrHYECKUE IIPOLECChl U COCTAB MHMKPOHACEJICHHS.
VcIomb30BaHie MEUKPOOHOIOTHYEeCKHIX MoKasaTeNel Mpu OLeHKe 3¢ PeKTHBHOCTH METHOPALUH MTOYB.

68. 3aKOHOMEPHOCTH, OTPE/IeISIONINE HAKOIUICHHE MEPETHOS B TOHBAX PA3HBIX KJIMMATHYECKHX
30H.

69. BiusiHME OKYJIBTYPEHHOCTH Ha YHCICHHOCTD U COCTAB MHKpOGII0pEI 0uB. MHKPOOPraHU3Mbl
— VHJMKATOPHI IUIOJIOPOIMS ¥ OKYJIBTYPEHHOCTH OB.

70. Pacniaz MEHEPAIBHBIX M OPraHMYECKHX yAOOPEeHUH B MO4BE. Pacnaz B 104BE NECTULUIOB U
JpYTUX TOKCHYHBIX BEIIECTB.

5.3. CamocTosiTeJbHAsA padoTa 00y4aroumerocs.
KonmponbHuie 60npochl Ok CAMOCMOAMELLHO20 U3YeHUs
1. CocTaB MOYBEHHO-OHOTHYECKOT0 KOMIUIEKCA.
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2. IToyBa kak cpena 0OUTaHHS OPraHU3MOB.

3. OtHOChepHBIe QYHKIUY MTOYB.

4. BiusHue cocTaBa ¥ CBOMCTB IOYB HA PACTHTEILHOCTb.

5. PacturenpHbIE COOOINECTBA M X BIHSHHE HA IOYBEHHBIE IPOLIECCHI.

6. DKOIOru4ecKoe 3Ha4eHUe a30TOPUKCAIIMH.

7. Posib MOYBOOOHTAIOMKUX KUBOTHBIX B 9KOJIOTHIECKUX QYHKIHUAX [TOYB.

8. OcymecTBieHne MOYBOM CAHUTAPHBIX ()YHKIIHA.

9. Postb NOYBEHHBIX MUKPOOPIaHU3MOB.

10. Poste MHKpPOOPraHU3MOB B OHOLICHOTHYECKHX (YHKIUIX IIOYB.

11. Dxonoruyeckne GyHKIMHU JIECHBIX MTOYB.

12. Ponb nouBkl B )OPMUPOBAHUY COCTAaBA aTMOC(EPBL.

13. Ilmogopoaue moYBkl KaK BaXKHEHIINIA 9KOIOTHYECKU (GaKTOp B KM3HHU UeTOBEKa.

14. 3arpsi3HeHHE TOYB TSKETBIMH METAIITIAMH.

15. 3arps3HeHUe N0YB PaJHOHYKIUIAMH.

16. Arposkosioruyexoe COCTOSHHE IOYB CeNbX03yroAni Biaaumupcekoii o6macT.

17. I'noGanbHeIi XapakTep yrpo3bl COBPEMEHHOMN Jerpajiallii TOYBEHHOTO MOKPOBA.

18. IIpoGneMbl1 OXpaHbI MOYB.

19. Coctas no4seHHOro MuKpoOHONEH03a. OCHOBHBIE IPYIIIIBI IOYBEHHBIX MHKPOOPTaHU3MOB.

20. Tlousa xak 3BoMOIMOHHAs MomianKka. OCHOBHBIE MOP(O-aHATOMHYECKHE OCOOGEHHOCTH
[IOYBEHHBIX OPraHU3MOB.

Qoun  oueHounplx  MarepuanoB  (OOM) i mpoBeEHMS  aTTECTAllMM  YPOBHS
cpOpPMUPOBAHHOCTH KOMIIETEHIHH O00ydaroluxcsi M0 JUCHHUILIAHE O(pOPMISETCS OTHETbHBIM
JIOKYMEHTOM.

6. YYEBHO-METOJAUYECKOE U UH®OPMAIIUOHHOE OBECIIEYEHUE

JAUCHUITIIMHBI
6.1. KnurooGecreueHHocTn
HaumeHoBaHue IMTEpaTyphl: aBTOp, HA3BaHKE, BH]L Ton KHUI'OOBECITEYEHHOCTb
U3JaHud, U30aTeIbCTBO U3IaHus

Hannuue B anextpoHHOM Katasiore 95C

OcHoBHas JquTeparypa*

1. 3Barunues JI.I'. Bruonorus moys : y4eGHUK / 3BATMHLEB 2005 https://www.iprbookshop.ru/13055.html
I.I'., babseBa U.I1., 3eHosa I'.M.. — Mocksa :
MockoBckuit rocy napcTBeHHBIN YHUBEpCUTET UMEHH M.B.
JlomoHocoBa, 2005. — 445 c. — ISBN 5-211-04983-7. —
TekcT : 371eKTpOHHBIH // DNeKTPOHHO-0HOIHOTEYHAS
cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/13055.html

2. INaBnoBuu C.A. MukpoGuoorus ¢ 2009 https://www.iprbookshop.ru/20093.html
MHKPOOHOIOTHYECKMMHU UCCIIEIOBAHUAMH : YUeGHOE
noco6ue / [TaBnoBuy C.A.. — MuHck : Beiunifimas mkoa,
2009. — 502 c. — ISBN 978-985-06-1498-8. — Tekcr :
9JIEKTPOHHBIH // DeKTpOHHO-6MbIHOTeYHas cuctema IPR
BOOKS : [caiit]. — URL:

3. Hesenyannas, H.M. ITouBoBenenue : yue6Hoe nocobue / 2019 https://e.lanbook.com
H.M. Hesenuannas, JI.H. Aunpuenko. — Omck : OMckuit
'AY,2019. — 111 c. — ISBN 978-5-89764-821-4. —
TekcT : anekTpoHHBbIi / JIaHb : 3IEKTPOHHO-6MGIHOTEYHAs
cucreMa. — URL: https://e.lanbook.com/book/126620

JlononHuTebHAS TUTEpaTypa

1. Okonenosa, A.A. DKOJIOTHYECKOE MTOYBOBEACHHUE U 2017 https://e.lanbook.com
3aKOHBI 9KOJIOTHH : yueOHoe mocobue / A.A. Okonenosa,
B.®. Xenrobproxos, I'.C. Eroposa. — Bonrorpan :
Bosrorpanckuit AV, 2017. — 220 ¢. — Tekcr :
SJIEKTPOHHBII // JIaHb : 3IeKTPOHHO-0MOIMOTEYHAS




e

12

cucrema. — URL: https:/e.lanbook.com/book/107857

2. TlousoBeaeHue : yueOHOe rocobue / JL.II. CtenaHoBa,
E.A. KopenbkoBa, E.W. CrenaHosa, E.B. SIkoBneBa ; 1ox
o6meit penakupeit JLIT. CrenanoBoi. — Cankr-IletepOypr
- Jlans, 2018. — 260 c. — ISBN 978-5-8114-3174-8. —
TeKcT : 2NeKTpOHHbIH // JIaHs ! 3IEKTPOHHO-ONOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/110926

2018

https://e.lanbook.com

6.2. Ilepnoanieckne U3JaHHs
1. ITouBOBEAEHHE.

2. ArpoxXuMHs.

3. ITouBBI U OKpY2KaroIias cpeaa.

6.3. MuTepHeT-pecypebl

1. Basa maHHBIX "DiIeKTpoHHas Oubimoreynas cuctemMa. KoHCYIbTaHT cTyaeHTa".

2. CripaBouHas-1ipaBoBas cucrema "KoHCYyIbTaHT e,

3. DnekTpOHHO-ONOIMOTEYHAs CUCTEMa "Jlanp".
4. DeXTPOHHO-OMOMMOTEYHAS CHCTEMA IPRbooks.
5. DeKTpOHHO-6uGMoTeuHas cucrema eLibrary.

7. MATEPHAJBHO-TEXHUYECKOE OBECITIEYEHHME JUCIHHATIJIMHBI

JUisi peatu3anyy AAHHOM JMCUMIUIMHBI MMEETCS OMCILUCHHA LIS IPOBCACHHA NIeKUHUH U
nabopaTOpHBIX 3aHATHH IIO MUKpOOHONIOrHH To4B — 326a-1 (1abopaTopus SKOIOTHHYECKOTO
MOHHUTOPHUHTA).

Teopernueckuii Kypc: JIEKIHH (mpe3eHTaLHN).
JIaGopaTopHBIE 3aHATHS:

1. ®orokonopumerp «KOK-3» — 2 mr.

2. Bechl aHATUTHYECKUE, TEXHUUECKHUE.

3. Monomeps! 001.

4, Tlocyna MepHasi, BCTIOMOTaTebHas, INTaTUBbI.
5. PeakTHBBI Ui IIPUTOTOBJEHHMS CTAHJAPTHBIX W BCIOMOTATENBbHBIX PaCTBOPOB JULA
IPOBEACHHUS aHATH30B.
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U
PaGouyto mporpammy coctaui Casenbes O.B. nouent kadeaper B3 A U«j
(®HO, 10MKHOCTD, MOAMUCH) .Y

Penenzent
(npencrasutens paboromarens) OAO «Baamumupcekuit  3aBof  «DjeKTponpuOOop», BeAyIIMH

WHXXEHEp 110 OXpaHe OKpyxarouieii cpenpl, baxupesa JILA. m

(mecto paboTsl, fo/mkHOCTE, PHO, noanucs)

[TporpamMma paccMoTpeHa u ogo0peHa Ha 3acelanii KadeIpel OMOJIOTHH M 3KOJIOTHH
[Tpotokon Ne - or D OLYN  roma |
3aenyroumii kadenpoit Tpudonosa T.A. / 7 7/ﬁ
(@UO, r/o%ncs)
PaGouas mporpaMma paccMOTpeHa 1 0J100peHa

Ha 3aceJaHMM  y4eOHO-METONMYECKOH Komuccuu  HanpaieHuss 05.03.06  Dxosorus u
OPUPOIONOIBE30BaHHE

[Tpotokon Ne 4 or 5007\ roma .

IIpencenarens komuccuu Tpudonora T.A., 3aB. xad. BO
(ouo, )IOII)KHOCTB/ n?frmc:b)




JAHCT HNEPENYTBEPAR, LEHSI
PABOYEH PO PAMMbBI  THC T THHBI

Padionis 1pol paMMa 01o0peitin Ha I(JQ/_‘OZ' :liai'g VHEOHBHT [0, 1t
[potokaoat sace iy Rage i No &L el O!ypéaﬁﬂu R

SABCVIONLH Kaepoi 7 /}?

Padouas nporpaMata o100pena na 200 020 vyedubil 1oad

Lpotokon saceaning kageipsi Neo 01 I LU H

SABCINIOTUIH Kaeapoit

Pudouas nporpasMaa 0 100peiit Ha 20 720 VHCOH BT T
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SuBe/ 1Y 0L Kade 1poii
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