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1. Ilesin ocBOEHUSs AUCHUILIMHBI

[lenssMu OCBOCHHUST AUCIMIUIMHBI «DKOJIOTHYECKasi MUKPOOHOJIOTHS» SBISIOTCS: (DOPMUPOBAHHE
Y CTYACHTOB COBPCMCHHBIX HpeIICTaBJIeHI/Iﬁ O pOJiIn MUKPOOPraHU3MOB M HX KOMIIJICKCOB B
OMOTEOXMMHUECKUX TMPOIECCaxX, MPOTEKAIMNX B TMPUPOAHBIX JKOCHCTEMAax: CHHTE3E W
ACCTPYKOUN OPraHUYCCKHUX W HCOPTaHUYCCKUX BCUICCTB, UX KPYTOBOPOTAaX HaA JIOKAJIBHOM H
r100aTbHOM YPOBHSIX.

2. MecTo THCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

JuctunmuHa «OKOJIOTHYECKass MUKPOOUONIOTHS» OTHOCHUTCS K YacTd, (POPMHUPYEMOW
ydacTHUKaMU 00pa3oBaTelIbHbIX OTHOIIeHUH bioka 1, nucuuninnel no BeIOOpY.

JIns ocBO€HMs MAHHOM NHMCUMIUIMHBI CTYJICHTBI JOJDKHBI BJIAJETh TEOPETHUYECKUM
MaTepuajIoM IO MOYBOBEJCHHUIO, XUMHUH, MO OOIIEeH U YaCTHOW SKOJOTHH U OIMBITOM MPOBEIECHUS
na6opaTopHI>1x U TI0JICBBIX I/ICCHGILOBaHI/Iﬁ o MU3Y4YCHUIO BHAOBOTO HU 3SKOCHUCTCMHOI'O
Omopa3zHOOOpa3us, TMONMYYECHHBIMH B OakajliaBpuare, a TaKke ydeOHbIM MaTepHalioM Kypca

«buopemenuaus».
[TomyuenHble B Kypce «DKOJOrMUECKass MUKpPOOHOJIOTMs» 3HAHUS HEOOXOAMMBI IJIs
NPOXOKJCHUS Y4eOHOW TpaKkTUKM — HayyHO-HMccienoBareibckas pabora (moiydyeHHe

NEPBUYHBIX HAaBBIKOB HAyYHO-HUCCJIEIOBATENbCKONW pabOThl) M TMPOU3BOJACTBEHHOHN MpPaKTUKU
(Hay4HO-MCCIlieIoBaTeIbCKas paboTa).

3. [lnanupyemble  pe3yjbTaTbl  00y4eHMsl 10 JUCHUIVIMHE, COOTHECEHHbIe C
IUIAHUPYEMbIMHU pe3yJbTaTaAMH 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

[Ipouiecc u3yueHus: MUCIUIUIMHEBI HAMIPaBJICH Ha (pOPMHUpPOBAHUE CICAYIONINX JIEMEHTOB
koMmrieTeHmii B cootBercTBHM ¢ PI'OC BO, OOII BO u nmpuoOpeTeHust cleayronx 3HaHuH,
YMEHUM, HABBIKOB U (MJIM) OMBITA IESATEIbHOCTH:

dopMmupyemast NHaukaTop 10CTHKEHUA Ilepeuennb
KOMIIETeHI U KOMIIeTeH M IJIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs
(koa u popMyJHPOBKA) (xox M popMyJIHPOBKA)

ITpodeccnoHaIbHBbIE KOMIIETEHIIUT




IK-2. Crniocoben
OCYILECTBIIATh
HKCIIEPTHO-
AQHAJIUTUYECKYIO
JeATETbHOCTh
OpraHu3aIu
MOHUTOPUHTA
COCTOSIHUS
OKpYKarolleu cpeabl U
pa3paboTke
MEpOIPUATHN o
CHIKEHUIO
HEraTUBHOTO BIUSHUSA
X035iCTBEHHOU
JeSATEIbHOCTH.

pu

HK-2.1. [Inanupyet u
OpraHusyer padoTy
KOJIJICKTHBA IO TTOUCKY
U aHAIIU3Y
JOKYMEHTaJIbHBIX,
HKCIIEPUMEHTANIbHBIX,
CTaTUCTHYECKUX,
reonH()OPMAIMOHHBIX
U IPYTHX JTAaHHBIX B
COOTBETCTBHUHU C
MIOCTaBJICHHBIMU
HKCTIEPTHO-
AHATUTHYECKUMH
3aJa4aMu.

3HaTh:

- MECTO U 3HAUECHHUE
MHUKPOOHOJIOTMYECKOTO MOHUTOPUHTA
BOJHBIX, HA3EMHBIX U MOA3EMHBIX

9KOCHCTEM B CUCTEME 3KOJIOTHYCCKOI'O

MOHUTOPHHTA,
- OCHOBHBIC ITPUHIMWIIBI OPraHu3aluu

MOHUTOPHHTA COCTOSIHUA Oprxcanmeﬁ

cpebl 0 MUKPOOHUOIOTHYECKUM
MOKa3aTelIsIM;

- METOJBI ONPEAECITICHUS CHUKEHUS
HETaTUBHOI'O BO3JICHCTBHS
XO3SHCTBEHHOM AEITEIIHFHOCTH I10
MUKPOOHOIIOTUYECKUM TTOKA3ATENSAM.

Ymersn:

- IJITAHUPOBATh U OPTaHU30BBIBATH
paboTy KOJUIEKTHBA IO MOUCKY H
aHaJIN3y JOKYMEHTAJIbHBIX,
AKCIIEPUMEHTATBHBIX,
CTaTUCTUYECKUX,
reonH(OPMALMOHHBIX U JPYTHX
JAHHBIX B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3KCIIEPTHO-
aHATMTUYECKUMHU 33/1a4aMU
MHUKPOOHOJIIOTHYECKOTO
MOHHUTOPHHTA.

Baagers HaBbIKAMU:

- OCYILLIECTBJICHUA KCIIEPTHO-
AHAJIUTUYECKOMN NEATEIIBHOCTH IIPU
peanu3aluu MUKPOOHOJIOTHIECKOTO
MOHUTOPHUHTIA.




IK-2.2.
YcranaBauBaeT
COOTBETCTBHUE
XO3SIUCTBCHHOM
eITEIbHOCTH
DKOJIOTHYCCKUM
TpeOOBaHUSM,
MPOBOJUT
KOMILIEKCHYIO OIICHKY
9KOJIOTHUECKOM U
OMOJIOrHYEeCKOM
0e30IMacHOCTH,
OCYIIECTBIISICT
MOHUTOPUHT HA3€MHBIX
Y BOIHBIX 9KOCUCTEM
P SKCIIEPTHO-
aHAJINTUYECKOM
JIeSITSIHLHOCTH.

3HaTh:

- IPUHLIMIIBI OPTAaHU3ALMH U
MIPOBEICHUS] MUKPOOHOJIOTHYECKOTO
MOHMTOPHHIa HA3EMHBIX U BOJHBIX
HKOCHCTEM IPU IKCIIEPTHO-
AHAIIUTUYECKOU JEATEIBHOCTH.

Ymern:

- MoI0MpaTh MOHUTOPUHIOBBIE
MUKpPOOHOJIOTUYECKUE TIOKA3aTeNN B
3aBHCHMOCTH OT BUJA U 33]a4
MOHUTOPHHTA HA3€MHOW MUJIM BOJHOU
HKOCUCTEMBI;

- YCTaHaBIIMBATh COOTBETCTBHE
XO34MCTBEHHOU ESTEIBHOCTH
HKOJIOTUYECKUM TPeOOBaHUSIM Ha
OCHOBE PE3YJIbTaTOB
MHUKPOOHOJIOTHYECKOTO MOHUTOPUHTA.

BJ'Ia}IeTI) HaBbIKAMMNU:

- IPOBEICHUS OLICHKH YKOJIOTHYECKON 1
OHOJ0rHYeCcKOi 0e30IMacCHOCTH
BOBI[GFICTBPISI Ha BOAHBIC 1 HA3CMHBIC
HKOCHUCTEMBI TI0 MUKPOOHUOIOTHIECKUM
MOKa3aTelsiM;

- OCYIIECTBJICHUSI MOHUTOPHHTA
HA3€MHBIX NWJIN BOAHBIX SKOCHUCTEM HpI/I
AKCIEPTHO-aHATUTUYECKOMN
JCATCIIBHOCTH.




4. O0beM, CTPYKTYPA U CO/iepKaHMe TN CHUIITHHbBI

OO6mmas TpyJ0€MKOCTh AUCIUIUIMHBI COCTABISAET 4 3a4€THBIX enuHuIl, 144 akaj. 4acoB.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHH, DopMbI TEKYLIETO
n/n AUCUHUTLUTHHBI, BKJII0YAsl CAMOCTOSITEJILHYI0 | KOHTPOJISI yCIIeBAeMOCTH
HX Co/iep:KaHne PadoTy CTY/IEHTOB,
U MX TPYA0EMKOCTh ®DopmMa NpPOMeKYTOYHOM
a (B AKAACMHUYECCKUX llacax) aTrecTanuu
S KonrtakTHasi padoTa w (no cemecmpanm)
= ° s
3 °§’ fgf E E = % o Dopmot 30 u JIOT
E § [% é 5 § % é (npu nanuuuu)
&gl 3|2=2
= = M S o
Bsenenue. IIpenmer BxoHO#i KOHTpPOJIb
1 |axonoruueckoi 3] 2 16 3HaHUI
MHUKPOOHOJIOTHH DpoHTANBHBIN OIPOC
6 mom uucne ¢ 30 u J][OT HU3zyuenue npesenmayuu
5 JeKyull u mexkyujeu
ungopmayuu ¢ IM
OVK 6 LMS Moodle
BOZ[Haﬂ MI/IKPO6HOHOFI/IH q)pOHTaﬂBHLIﬁ ompoc,
2 3| 4 8 32 Pegepar
OTtdeT 1o J1abopaToOpPHBIM
pabotam
6 mom yucie ¢ 30 u J[OT U3zyuenue npesenmayuu
6 JleKyuti u mexkyujeu
ungopmayuu ¢ IM
OVK 6 LMS Moodle
IlouBennas DpOoHTaIBHBIA OIPOC
3 [MHKpOGHONOrHs ) ] 32 Pegepar
OTtdeT 1Mo J1abopaTOPHBIM
paboTam
6 mom yucne ¢ 30 u J[OT U3zyuenue npesenmayuu
4 JleKyuti u mexkyujeu
ungopmayuu 6 IM
DVK ¢ LMS Moodle
4 I'eomuxpobuonorus 3| 9 16 ®DpoHTaIBHBIH 0MpoC
Pedepar
6 mom wucne ¢ 30 u J[OT Hmozcoswiii mecm ons
2 camonpogepku 8 IM
OVK 6 LMS Moodle
2 1031 19,7 3adgeT
Hroro 3a 3 cemectp 10 16| 2 |03 ]|1157
144 yaca
¢ mom uucne ¢ 30 u JIOT 14

Ilpumeuanue: obvem (8 uacax) camocmosmenvHoU pabomosl 8 pamMKax YCMAaHO8IeHHO20 OAHHOU
PI]] xonuuecmea uacos, ewvinonusemou cmyoenmom c npumenenuem 30 u JJOT (¢ VK
«OKxonoeuveckas muxkpoodouonocusy 6 LMS Moodle), onpedensemcs kasxicovim cmyoenmom 6
3a8UCUMOCTU OM YPOBHA €20 NOO20MOBKU U CHOCODO08 BbINOIHEHUS OAHHO20 8Udd pabom.



4.1 Uudopmanus o peanusanuy JHCHUILUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH
Nudopmanus o pazgenax ITMCUUIIMHBI M BUIAX YUYeOHbIX 3aHATHH,
peajn3yeMbIX B popMe NPAKTHYECKOH MOATOTOBKH

Ne Tembl (pa3aesbl) Buabl yueOHbIX 3aHATHI, MecTo npoBeeHus
n/n AMCIMILINHBI, BKJIIOYAs] CAMOCTOSITE/ILHYIO 3aHATHI
UX co/lep:KaHue padoTy CTY/ACHTOB, B opMe nmpaKTHUECKOii
U UX TPY10eMKOCTh MOJAr0TOBKH
o (B akajieMHUYECKHX Yacax)
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> Boanast Mukpo6uonorus 3 3 @akynpTeT OMOJIOTHH U
JKOJIOTUU
ITouBeHHas
dakynbTeT ONOJIOTHN U
3 |MukpoOuonorus 3 8
JKOJIOTUU
HUTOI'O 16

Coaep:xanue pa3aeoB JMCUUILIMHBI:
1. BBenenue. IlpegmeTr 3k0J10ru4ecKkoil MUKPOOHOJIOTMH.
1.1. Dkonornyeckast MUKpOOHOJIOTHS KaK pa3ziei o01eit MUKpOOHOIOT Y.
1.2. Dkonoruyeckast MUKpOOHOJIOTHS KaK OJTHO UX YaCTHBIX HAIIPABICHUN HKOJIOTHH.
1.3. MeTozbl U3y4eHHs S3KOCUCTEM IO MUKPOOHOJIOTMYECKUM TOKA3aTENSIM.
1.4. Lenu m 3agauyn MUKpOOMOJIOTMYECKOTO MOHMTOPUHIA B OLIEHKE COCTOSIHHS Ha3eMHBIX U
BOJIHBIX 9KOCHCTEM.

2. Bonnasi MukpooOuoJsiorus.

2.1. Bona kak cpefja 0OMTaHUS MUKpOOpraHu3MoB. PasHooOpasue BOAHBIX 0OBEKTOB. XapakTep
BO3ICUCTBUS (PH3UKO-XMMUYECKHX ITAPAMETPOB BOJIHBIX 3KOCHUCTEM Ha a0OPHUTeHHOE MUKPOOHOE
co0011IeCcTBO. AJNIOXTOHHBIE MUKPOOPTaHU3MBI.

2.2.Ctpyktypa MHUKpPOOHOTO HAcCeJICHHS BOJHBIX JKOCHUCTeM. Pa3HooOpazue BOIHBIX
MHUKPOOPIaHU3MOB: TAKCOHOMHYECKOE, META00INUECKOE, IKOTPO(PUIECKOE.

2.3. Oco0eHHOCTH LIMKIJIOB OMOTE€HHBIX 3JIEMEHTOB U IIOTOKOB BEIIECTBA U SHEPTUU B BOJIOEMaX.
TpodHOCTb 1 CanpoOHOCTH BOJAOEMOB.

2.5. AHa’poOHOE COOOIIECTBO KaK MOJEIb TPOPUUYECKUX CBS3EH, MEKBUIOBON MEPEHOC
Bojoposia u (opmuata, cuntpodus. IlepBuunbie M BTOpUUHBIE aHa’poObl. DopMHUpOBaHME
cocraBa armocepsl. [lapHUKOBBIE T'a3bl, METAaHOTCHE3, OAKTEPHAILHBIIN ra30BBIN QHIIBTP.

2.6. IToka3zaTeny CaHUTaPHO-TUTHEHUYECKOTO MOHUTOPUHTA BOJIHBIX 3KOCHCTEM.

2.7. MuxkpoOuogornyeckue IMoKa3zaTelau TUIPOOMOJOTUYECKOr0 MOHUTOPUHIA  BOJHBIX
9KOCHUCTEM.

2.8. Tlpormeccsl 3BTpodHpOBAaHUS W CaMOOYMIICHUS BOJOEMOB. bHOXMMHYECKas OYHCTKA
CTOYHBIX BOJI.

3. IlouBeHHas1 MUKPOOHUOJIOT S,

3.1. TloyBa kak cpena OOMTaHHS MHUKpPOOpPraHW3MOB. Pa3HooOpasue THUIIOB IOYB, y4acTue
MHKpPOOPTaHU3MOB B UX (HOpMHpPOBAaHMU. XapakTep BO3ACHCTBUSA (UIHUKO-XUMHUYECKHUX
(akTOpOB Ha A0OPUTreHHOE MUKPOOHOE COOOIIECTBO. AJITIOXTOHHBIE MUKPOOPTaHU3MBI.




3.2. BnaxxHOCTh ¥ TOYBEHHBIN BO3yX, CBSI3b MUKPOOPTAHU3MOB C PacTEHUSIMU, pu3zocdepa.

3.3. Ponp murnenuanpbHBIX MHUKPOOPTaHHW3MOB B IMOYBE, MUKOpH3a, TyMycooOpa3zoBanue. Poib
MUKPOOPTaHU3MOB B ((OPMUPOBAHUH XaPAKTEPHBIX TUIIOB TIOYB.

3.4. BiusiHve Ha MOYBBI 3arpsI3HSAIOMIMX BellecTB. CaMOOYHUIIIEHUE MTOYB.
3.5.Mukpobuonornueckre moKa3aTeu OICHKU Ka4eCcTBa MOYB.

4. I'eomuxpooOHnoI0THUs.

4.1. OcobenHoctu Heap 3eMJIM Kak cpeibl OOMTaHHMs MHUKPOOPTAHW3MOB: TUIYOMHHBIC BOJBI U
nopoisl. ColnanbHO-9KOHOMHYECKAs 3HAUMMOCTh MOHUTOPUHTA COCTOSIHUS TIOZI3EMHOM CpEJIbI.
4.2. Ponp MUKPOOPTaHU3MOB B BBIIEIAYMBAHUU TIOPOJ U POPMUPOBAHUU KOPHI BHIBETPUBAHUSI.
4.3. Hukn kaneius 1 KapOOHATOB, pyA000pa3oBaHueE.

4.4.0co6eHHOCTH OMOTIOTHYECKOTO IUKIIA YTIIepoia B IITyOOKHUX TOPU30HTAX 3€MHOM KOPBHI.

4.5. Vcnonp30BaHne MUKPOOUOJIOTMYECKOW aKTUBHOCTH JJISl TIOBBILICHUS TPOU3BOIUTEIHLHOCTH
JOOBIBAIOIIEH MPOMBIIIJICHHOCTH.

4.6. CaHUTapHO-TUTUEHUYECKHE U UAECMUOIOTHIECKUE POOIEMBI pa3padOTKU 3eMHBIX HEP.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHH, B TOM YHCJE€ TEXHOJOTHMH 3JIEKTPOHHOI0 O0y4eHHs W
AUCTAHIMOHHbIE O00pa3oBaTe/ibHbIe TEXHOJOTHMH, HMCIOJIb3yeMble NPH OCYHIIeCTBJEHHHU
00pa3oBaTeILHOIO NMpolecca o JMCUUILINHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIEAyOIIKe 00pa3oBaTeNbHbIE TEXHOIOTHH:

BBoanasi Jiekums —J1aeT TMEpBOE IEJIOCTHOE TMPEJACTABICHUE O JUCLHMIUIMHE U
OpUEHTHUPYET CTYyACHTAa B CHUCTEME W3YyYEHHS NAaHHOW MUCHUIUIUHBL. CTYyIAEHTHI 3HAKOMSTCS C
Ha3HAYCHWEM U 33JladaMH Kypca, €ro POJbl0 U MECTOM B CHCTEME y4eOHBIX IUCIUIUIMH U B
CUCTEME MOATOTOBKHM B IesoM. [laeTcst kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKU U
MPAKTUKH, TOCTHKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3NIATal0TCs MIEPCIICKTHBHBIC
HampaBjieHUs1 uccienoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAKOTCS ~ METOOUYECKHE U
OpraHHU3aIlMOHHbIE OCOOCHHOCTH pabOThl B paMKax NaHHOW AHUCUUIUIMHBI, a TaKKe Jaercs
aHaJIN3 PEKOMEHyeMOW y4eOHO-METOAMUECKON TUTEPATYPHI.

AKkajieMHuyecKas JeKIHs ¢ 3JIeMEeHTaAMH JeKIuu-0eceabl — MOCIEI0BATEIHHOE H3II0-
JKEHHWE MaTepHalia, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO B BHUAEC MOHOJIOTA MPENoaaBaTelsl.
DneMeHThl JeKIuu-0ecenpl 00ecrneynBalOT KOHTAKT TpernojaBareiss C ayIJUuTOpHEH, dYTo
MO3BOJISIET TPHUBJICKATh BHUMAaHUE CTYJIEHTOB K HauOOJIe€ BaXKHBIM TEMaM JUCIUTLIUHBI,
AaKTUBHO BOBJIEKAaTh MX B Yy4eOHBIH Mpolecc, KOHTPOJIMPOBATH TEMIT M3JIOKEHHS Y4eOHOTO
Marepuaia B 3aBUCUMOCTH OT YPOBHS €ro BOCHPHATHS. JIEKIMM YUTAIOTCSl ¢ MCTIOIb30BaHUEM
MYyJIbTUMEAUMHBIX  Tpe3eHTanuil. OHM  TpeanoiiaraloT  MOCJIEI0BATENbHOE  H3JI0KEHUE
Marepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJIE MOHOJIOTa MPEMNoIaBaTels.
TpeOGoBaHMs K JEKIUU: COBPEMEHHBIM HAy4YHBIH ypOBEHb U HACBIIICHHAs MH(POPMATHUBHOCTb,
yOenuTenbHas apryMeHTalus, JOCTyMHas W TIOHSATHas peub, YeTKas CTPYKTypa W JIOTHKa,
HAJIMYUE SIPKUX TPUMEPOB, HAYYHBIX JOKA3aTENbCTB, 000CHOBAHUM, ()aKTOB.

VYueOHblil Kypc 0azupyeTcsi Ha COUETAHUU JICKIIMOHHBIX M J1a0OpaTOPHBIX 3aHATHM, a TaKXKe
CaMOCTOSITENILHOM pabOThI CTYIEHTOB.

JlabopaTopHoe 3aHsiTHe — 3aHSTHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB MO 3aKpEIUICHUIO TOJIYYEHHBIX Ha JICKIWW 3HAHUN TpU BBHINOJHEHUH 3aJaHUN
MPaKTUYECKOT0 XapakTepa B JIa0OpaTOpHBIX ycioBusX. JlabopaTopHble 3aHATHUS MOCBSIICHBI
OCBOCHHUIO PYTHHHBIX METOJOB PabOThl ¢ MUKPOOPTaHU3MaMHU, OINPENeTICHHI0 HOPMUPOBAHHBIX
MHUKPOOHOJIOTHUECKUX TOKa3aTeled MUKPOOHUOJIOTHYECKOTO MOHUTOPHUHTA TPUPOJIHON CpEIbl.
[TpemycmoTpeHo mpoBeaeHne GPOHTAIBHBIX OIMPOCOB M KOHTPOJIBHBIX Pa0OT MO TeMaM 3aHSATHUl;
WCIIOJIb30BAHMWE JKMUBBIX OPraHW3MOB IS HCCIENOBAaHUN Ha J1a0OpaTOpHBIX padoTax;
00CyKIeHUE IKCIIEPUMEHTAIBHBIX PE3yJIbTAaTOB M0 UTOTaM Ka)KJI0TO 3a/IaHUS.

CamocTrosiTeJibHAs padoTa CTYJCHTOB BKIIIOYAET UCITOJIb30BaHUE OMOIHOTEYHOTO OHIA
U DJIEKTPOHHO-OMOTMOTEYHONH CHCTEMBbI, MOJATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOIPOCHI MO



TeMaM M 33JaHUN I CaMOCTOATENbHOM paboThl. B mepmos camocTOSTENbHOW MOATOTOBKH
CTYAEHTBI UMEIOT BO3MOKHOCTb OOCYAMTh 3aJJaHHBIE BOIIPOCHI € IPENOJaBaTEIeM.

KoncyabTanuu — Buj y4eOHBIX 3aHSATHH, ABISIOMIMKACA OXHOM M3 (OPM KOHTPOJIS
CaMOCTOATENIBHOW  paboThl  cTylneHTOB. Ha KoOHCydbTanmusx Mo MpockOe CTyIEHTOB
paccMaTtpuBaroTcsi HauOoJjiee CIIO)KHBIE MOMEHTBHI IPH OCBOCHHUH MaTepHuaja JUCHUILIUHEI,
IIPENoAaBaTeslb OTBEYAaeT HAa BOIPOCHI CTYAECHTOB, KOTOPbIE BO3HHKAKOT y HHUX B IIpoLecce
CaMOCTOSITEIIbHOM PabOTHI.

B npouiecce 00ydeHus: HCHOTIB3YIOTCS CIEIYIOIUE TEXHOIOTHH 3JIEKTPOHHOTO 00YUYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOTHU:
DJIEKTPOHHBI y4eOHBbI Kypc «JKoJoruyeckass Muxkpoouosorus» B LMS
daexkTpoHHblid yHuBepcuTeT Moodle SIpI'Y, B koTopom:
- NPEeACTaBIICHBI IPE3EHTALIMM JIEKLIN;
- 3amaHus 1o JabopaTopHBIM paboTam;
- 3aJaHus U1 CaMOCTOSATENIbHOW paboThl 00yUYaIONIMXCS 110 TeMaM TUCIUILUIMHEI,
- OCYLIECTBJISIETCS  INPOBEICHHE OTHEIbHBIX MEPONPUATHH  TEKYLIEro KOHTPOJISA
YCIIEBAEMOCTH CTYIECHTOB;
- IpeJCTaBJICHbI IPaBUIIA IPOXOKICHUS IPOMEKYTOUHON aTTECTAllMU 10 AUCLUILINHE;
- TpeICTaBlIieH CIUCOK YYeOHOM JUTepaTypbl, pPEKOMEHAYeMOM JUIsi  OCBOCHUS
JVCLUIUIMHBL,
- mpenctaBieHa uHpopManus o ¢GopMe U BPEMEHH IPOBEICHHS KOHCYJIbTALUH 110
JTUCLUIUIMHE B PEKUME OHJIAIH;
- mocpeacTBOM  ¢GopyMa  OCYIIECTBISETCS CHHXPOHHOE M (WIM) ACHHXPOHHOE
B3aUMOJICHICTBHE MEXJTy OOydYaroUMMUCA U MpenojaBaTeleM B paMKaxX H3y4YeHHs
JUCLUIUINHBL.

6. IlepeyeHb JHIEH3MOHHOTO M (WJIH) CBOOOJHO PACIPOCTPAHSIEMOr0 IPOrPpaMMHOIO
obecrneyeHusl, MCMOJIb3YeMOI0 MNPH OCYIIECTBJIEHHH O0pPa30BaTeJILHOr0 TMpolecca Mo
AUCHHIITHHE

B mpomecce ocymecTtBieHus 00pa30BaTENBHOTO — Mpolecca IO  JTUCIHIUINHE
UCTIONB3YIOTCS:
it (GOPMHUPOBAHUS MATEPHAJIOB Ui TEKYHIETO KOHTPOJS YCHEBAGMOCTH U TIPOBEICHHS
POMEKYTOYHOM aTTeCTAIMH, IS (OPMUPOBAHUS METOIUMICCKUX MATEPUAIIOB 110 TUCIUILTHHE:
— olepalroHHbIe cucTeMBI ceMeiicTBa Microsoft Windows;
— nporpammsl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— ©Opaysepsl Mozilla Firefox, Google Chrome.

7. IlepeyeHb coOBpeMeHHBIX TNpO(deccCHOHANBHBIX 0a3 AaHHBIX M HMHG(OPMALHOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NPH OCYLIECTBJICHUH 00Pa30BaTeIbHOIO NpoIecca 1o
AMCUMILIVNHE (TPH He00XO0AMMOCTH)

B mpomecce ocymectBieHus — 00pa3oBaTENbHOrO — MIpolecca MO0 JUCLMIIIMHE
UCITIOJIB3YIOTCS:

ABToMaTusupoBaHHas  OuOnIMoTeuHO-uHPOpManmonHas cucrema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHbr OCHOBHOII W  /IONMOJIHUTEJbHOW  y4eOHOH JIMTepaTypbl, pecypcoB
HH(GOPMANMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (IPU HEOOXOAMMOCTH),
PeKOMeHAYeMbIX [1JIsl OCBOCHHS JMCIHIIIHHbI

a) OCHOBHAs JIUTEepaTypa

1. IlyxoBa, H.}O. Dkonoruss mukpoopranusmos: yadoparopusie 3anstus / H.}O. Ilyxosa. —
Spocnasne: Apl'Y, 2008. — 54 c.



http://www.lib.uniyar.ac.ru/edocs/iuni/20080311.pdf

2. IllexoBmoBa, H.B. Okomorus BOIHBIX MHKPOOPTaHM3MOB: ydeOHOoe mocobue / H.B.
[IlexoBuoBa. — fApocnasns: Apl'Y, 2008. — 132 c.

3. DKOJIOTHSI MUKPOOPTaHW3MOB: y4eOHHK miisi 6akanaBpos / [lox obmr. pea. A.M. Herpycoga. —
M.: FOpaiir, 2017. — 267 c.
https://biblio-online.ru/book/C37831F7-AC8A-49A4-B3C7-3B28736BF655/ekologiya-
mikroorganizmov

0) 1OMOJIHUTEIbHASA JIUTepaTypa

1. JI3t06aH, A.H. JlecTpyKiiusi OpraHUYECKOTO BEIIECTBA U MK METaHa B IOHHBIX OTJIOKEHHUSIX
BHYTpeHHUX BojoeMoB / A. H. JI3106an. — SIpocnasns: [Ipunrxayc, 2010. — 187 c.

2. Hobposonbckuid, I'.B. ®ynknun mouB B 6mocdepe u sxocucremax / I'.B. JloOpoBonbckuit. —
M.: Hayka, 1990. —270 c.

3. EmenbsHoB, A.I'. T'eodkoyiormdeckuii MOHUTOPHHT: Yy4deOHOe TocoOue s By30B /
A.I'. EmenbanoB. — TBeps: Teepl'Y, 2002. — 121 c.

4. 3aBap3uH, [.A. BBenenne B mpupoI0BEIYECKYI0 MUKPOOHOJIOTHIO : yueO. mocoOue Jjisi By30B
/ T'.A. 3aBap3un, H.H. Konotunosa. — M.: Kumxusiii 1oM «YHuBepcuteT», 2001. — 255 c.

5. 3earunnes, J.I'. [TouBa u muxkpoopranuzmser / JI.I'. 3Bsarunnes. — M.: M3n-so MI'Y, 1987. —
256 c.

6. KompbinoB, A.M. bakrepuonnankton Bomoxpanuiuil Bepxaeit m Cpemneit Bonrm / A.M.
Komeios, JI.b. Koconanos; ots. pea. B.T. Komos; PAH, NH-T Ouonoruu BHYTPEHHHX BOA. —
M.: U3a-Bo CI'Y, 2008. — 376 c.

7. KomemoB A.M. MukpoGHast '"merna" B IUIAHKTOHHBIX COOOIIECTBAX MOPCKUX U
npecHoBoHBIX 3KocucteM / A.M. Komwuio, JI.b. Kocomamo; PAH, Wn-T Owuonoruu
BHyTpeHHuX Boj. — MxeBck: Knuurol'pag, 2011. —330 c.

8. Kysnenos, C.1I. Meronsl m3ydyeHus: BoaHbIXx MukpoopranuzmoB / C.H. Kysuemos, I'.A.
Jy6ununa; otB. pea. FO.M. Copokun. — M.: Hayka, 1989. — 288 c.

9. MukpoopraHu3Mbl Kak arcHTbl OMOMOHHTOPHWHTA W OHOpEMEIMAIMH 3arpsi3HEHHBIX TOYB /
T.A. Ammmxmuna u ap.; nox oour. pen. T.5. Ammxmunoii. — Kupos: Hayu. uzn-so Batl'V, 2018.
—254c.

10. IlpakTukym o MuKpoOuonoruu: yuebHoe nmocodbue ams By3os / [lox pen. A.M. Herpycosa. —
M.: Akagemus, 2005. — 603 c.

11. IIpobneMbl XMMHYECKOTO W OHOIOTUYECKOTO MOHHUTOPUHIA IKOJIOTUYECKOTO COCTOSHUS
BOMHBIX 00BekTOB Kombckoro Cesepa / OtB. pen. B.A. SxomneB. — Amatutel:  Kombck.
Hayunsrii nentp, 1995. — 193 c.

12. ITyxosa, H. FO. Bakrepun B mMpUpOIHBIX COOOIIECTBAaX: Y4eOHO-METOANYECKOe mocodue /
H.IO. IlyxoBa. — Spocnasns: Apl'Y, 2016. — 53 c.

13. Xpucropopora, H.K. BuomHamkanmss W MOHUTOPHHI 3arpsi3HEHHsSI MOPCKHX BOJ
TsoxenbiMu Metaiamu / H.K. Xpucrodoposa; ots. pea. M.A. Cxynbckuii. — JI.: Hayka, 1989. —
192 c.

14. IlexoBmoBa, H.B. Dkomorus  BOJHBIX MHKPOOPraHW3MOB: MeTon. ykaszanus / H.B.
[IlexoBuosa. — Spocnasns: Apl'Y, 2011. - 83 c.

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, He00X0AUMAasI /ISl OCYLeCTBICHHA 00Pa30BATEJILHOI0
npouecca no JUCHUIINHE

MarepuanbHo-TexHHUECKas: 0a3za, HeOOXOAMMas ISl OCYLIECTBICHHUS 00pa30BaTEILHOTO
mpolecca 1o AUCHUIUIMHE BKIIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEIECHUS:

- yueOHBIC ayIUTOPUU JJIsI IPOBEICHUS 3aHATHI JIEKIIMOHHOTO TUTIA;

- y4eOHbIE ayJuUTOpWUU IS TIPOBEICHUS JaOOpaTOPHBIX palbOT, TPYNIOBBIX |
WHJVBUyaJIbHBIX KOHCYJIBTALMM, TEKYILLEr0 KOHTPOJIS U IPOMEKYTOYHOU aTTECTALINH;

- IOMEIICHHUS I CaMOCTOSTEIbHON paboThI;



- TOMEMICHHS JUIsl XPaHEHHS W MPO(PHIAKTUYECKOTO OOCITYKHBAaHUS TEXHUYECKUX
CpE/ICTB OOyYCHHS.

CriennanbHbIe TIOMEIIECHUS YKOMILJICKTOBAHBI CPEICTBAMU OOYUYEHHS, CIIYKAIUMHU st
MpeACTaBICHUS YueOHOW HH(pOpMAIMK OOJIBIIION ayTUTOPHH.

Jlis  mpoBemeHUs ~— 3aHATHH  JIGKIIMOHHOTO  THINA  MPEAJaraloTcs  HaOOpHI
JEMOHCTPAIIMOHHOTO  00OpYyIOBaHMs M y4YEOHO-HATJISAIHBIX IMOCOOM, XpaHsImMecs Ha
AIIEKTPOHHBIX HOCHUTENSAX U 00ECIIEUNBAIONIUE TEMATHYECKUE MILTIOCTPAIH, COOTBETCTBYIOIINE
paboymnmM nporpaMmam JUCIUIUINH.

[Tomermenus: 1Jis CaMOCTOSITENIBHON paOOTHl OOYUYAIONIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs: K ceTu «VHTepHeT» M obecrieueHueM JocTymna B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00Pa30BATENBHYIO CPEAY OpTaHU3AIHH.

ABTOD:

3aB. kadeapoit 00TaHUKH
¥ MHUKpOOHOJIOTHH, K.0.H. H.B. lllexoBmosa



IIpunioxenne Ne 1 k paGouyeii mporpamMmme JMCHHMIIIHMHBI
«IKoJIorn4ecKasi MUKpPOOHOJIOTHsD)

DoH/I OLIEHOYHBIX CPEACTB
JJIS1 MPOBeIeHUs TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAIUN CTYJAE€HTOB
0 JUCIHUIIJINHE

1. TumoBbie KOHTPOJIbHbIE 32/IAHUSI H HHbIE MATEPHAJIbI,
HCNOJb3yeMble B Mpolecce TeKYIero KOHTPOJsl yCIeBaeMoOCTH

BOITPOCHI BXOJHOI'O KOHTPOJIS 3HAHUI
1. Maiite onpezeneHne NOHATUIO MUKpoopranu3M. HazoBure uzBectHele Bam rpynmsl
MHUKPOOPTaHHU3MOB.
2. Ha3oBuTE OCHOBHBIE CIIOCOOBI CYIIECTBOBAHHUSI MUKPOOPTaHU3MOB.
3. IlepeuricnuTe 3Tanbl MUKIA YIJIEPOIa B IKOCUCTEMAX.
4. KpaTko onummre OCHOBHbIE (DYHKIIMM MUKPOOPTaHU3MOB B 9KOCHCTEMAX.
5. IlpuBenuTe mMprUMephI ATANOB [IUKJIA a30Ta, KOTOPbIE CIOCOOHBI OCYIIECTBIATH TOIBKO
IIPOKAPUOTHI.
6. [lepeuncnure Tanbl OMOJOTUYECKOTO KPYTrOBOPOTA CEPHI.
7. llpuBenute 6UONOrHUECKUE CTAAUU KpyroBopora docdopa.
8. OnumuTe 3Tansl KpyroBopoTa Keje3a, OCYIECTBIIEMbIE MUKPOOPTraHU3MaMHU.
9. Kakue MeToap! U3yuyeHus: BOJAHBIX U IOYBEHHBIX MUKPOOPraHu3MoB Bel 3HaeTe?
10. Yem oTmuaeTcss MUKpOOHAst acCcoIMaIiis OT MUKpOOHOTO coobmecTBa?
11. [daiite onpeneneHne MOHATUIO KCeHOOHOTHK. [IpuBenuTe npuMepsl KCEHOOMOTHKOB.
12. OnummnTe pU3HONIOTHIECKHe MPOIECChl, KOTOPHIE OCYIIECTBIISIIOT MUKPOOPTaHU3MBI TIPU
OKHUCJICHUU KCEHOOUOTHKOB.
13. OxapakTepu3yiTe MpoIecchl CaMOOUYHUIIICHUS TIPUPOJTHBIX IKOCUCTEM.
14. TIpuBeauTe COCTaB KOMIUIEKCHBIX OaKTEpHATbHBIX MPENapaToB, HCIOIb3yEMbIX B
Ouopemenuanuu, U ero 000CHyMITE.
15. HazoBuTe OCHOBHOM (haKTOp, ONPEAETSIONINI YNCICHHOCTh MUKPOOPTaHU3MOB in Situ.

BOITPOCHI JJId ®POHTAJIBHOT'O OITPOCA

Tema 1. BBenenue. Ilpeagmer 3K0/10rn4eckoii MUKPOOHOJIOT UM,

1. Dkosornueckass MUKpOOHOJIOTHS KaK KOMIUIEKCHOE 3KOJIOTMUYECKOE HalpaBlICHHUE.

2. Metozpl n3yueHus: 6nopasHooOpa3usi MUKPOOPTaHU3MOB B IPUPOTHBIX IKOCHCTEMAX.

3. MeTo/1pl n3y4eHUs] MUKPOOHON aKTUBHOCTH in Situ ¥ B U30JIMPOBAHHBIX MPOOAX.

4. MonexynsipHbIE METOBI B 9KOJIOTMYECKUX UCCIIETOBAHUIX MUKPOOPTaHU3MOB.

5. Mertoapl 30HIAUPOBAHUS B OSKOJOTMHM MHUKPOOPTaHU3MOB UM MHKPOOHMOIIOTHYECKOM
MOHHUTOPHUHTE Ha3€MHBIX 9KOCHCTEM.

Tema 2. Boanass MUKpPOOH0JI0THA.

1. Bona xak cpeaa oOuTaHus MUKpOOpPTraHu3MoB. PazHooOpa3ne BOJHBIX 0OBEKTOB.

2. OcHoBHbIe aOuoreHHble (AKTOPBI BOTHON cCpelbl, (OPMUPYIOMIME CTPYKTYPY BOIHBIX
MHUKPOOOIICHO30B.

3. ABTOXTOHHBIC W QJJIOXTOHHBIE MHKPOOPTaHH3MBI B BOJOEMaxX W OIEHKE KadyecTBa BOIHOMN
cpensl. TpodHOCT M canpoOHOCTH BOJIOEMOB.

4. TlpocTpaHCTBEHHOE paclpeieiieHHe MHUKPOOPTaHHU3MOB B CTPaTH()UIIMPOBAHHBIX BOJIOCMAX.
Bakrepuu npoayIeHThl U PEeayLEHTHI.

5. OyHKOUM  MHUKPOOHBIX  COOOMIIECTB  OaKTEpUOIUIAHKTOHA,  OaKTEPHUOHEMCTOHA,
OakTeproOeHToca.



6. OcoOeHHOCTH LUMKJIa yriiepoJa W JeCTPYKIMH OPraHMYeCKOro BEIIeCTBA B BOJHBIX
9KOCUCTEMAX.

7. KpaTkas XapakTepuUCTHKa LHKIOB a30Ta, cepbl, (ochopa M METALIOB C MNEpPEeMEHHON
BaJICHTHOCTHI0. CTanH, OCYIIECTBIIIEMbIE UCKIIIOUUTEIBHO MPOKAPHOTaAMHU.

8. AHa’poOHOE COOOIIECTBO KaK MOJENb TPOYUUECKUX CBSI3EH, MEKBUIOBON IEPEHOC BOIOPOAA
u hopmuaTa, CHHTpOQHSI.

9. IlepBuuHble W BTOpUYHBIE aHa’poObl. DopmupoBaHue cocraBa atmochepsl. IlapHukoBbIe
rasbl, METaHOTEHE3, OaKTepUaTbHbIN Ta30BbIA (PHIIBTP.

10. CanurapHO-IOKa3aTeIbHbIE MHKPOOPTaHU3MBI B BOJOEMax M METOJbl WX BBISBICHUSA U
KOJIMYECTBEHHOTO y4YeTa.

11. Muxpobuonornueckue TIMOKa3aTead TUAPOOMOJOTHYECKOTO MOHUTOPHHIA  BOJHBIX
9KOCUCTEM U METOJIbI UX OIpEIeTICHHUS.

12. Ilpomecchl 3BTpoQHUPOBAHUS M CAMOOYMILEHHS BOJOEMOB. bHoXmmuueckas OYHCTKa
CTOYHBIX BO/I.

Tema 3. [louBeHHas1 MUKPOOMOJIOT S,

1. TlouBa kak cpena oOOWTaHMSA MHUKPOOPraHU3MOB. Pa3zHooOpasue THIOB TOYB, y4dacTHe
MUKPOOPTraHU3MOB B UX (DOPMHUPOBAHUH.

2. ®OusuKo-XuMHUECKUe (PaKTOpbl MOYBEHHOH Cpelibl, UX POJb B (POPMUPOBAHUN aOOPUTEHHOTO
MHUKPOOHOTO COOOIIEeCTBa.

3. OcobenHoctu hopMupoBaHus U HyHKIIMOHUPOBAHKSI MUKPOOHBIX COOOIIIECTB B IMMOYBAX.

4. ANIIOXTOHHBIE MUKPOOPTaHU3MBbI, X CYJb0a B MOYBAX.

5. Ponp pacTeHMil B JKM3HM MMKPOOpPraHu3MoB. CBsi3b MHKPOOPraHHU3MOB C pPacTEHUSIMH,
puzochepnbiii  dpdexr. Mukpoopranmsmel  pumochepsl u - duiuiomaHel.  baktepum  —
SHJOIIOCEICHIBI PACTEHUM.

6. B3aumopeiicTBue MUIlENUaIbHBIX MHKPOOPTaHU3MOB C PAaCTEHUSIMHU: KTO MapasuT, a KTO
X0351H?

7. decTpyKiusi OpraHM4eCKOro BEIEeCTBA B MOYBAX PA3HBIX THUIIOB.

8. BnusiHre Ha TOYBKI 3arPS3HAIOMUX BemiecTB. CaMOOUYHIIeHNEe TTOYB.

9. MuKpoOHOIOTHUECKUE TTOKA3aTENN OLEHKH KaueCTBa ITOYB U METOJIbI UX OTIPE/ICICHUSI.

4. 'eoMuUKpOOMOIOTHS.

1. OcoOenHocTH Henp 3eMiM Kak cpeibl OOMTaHHS MHUKpPOOPTaHM3MOB: IIyOMHHBIE BOJBI U
TIOPOJIBI. OU3UKO-XUMUIECKHE daxTopsl, MOJIIEPKUBAIOIIHE KHU3HECTTIOCOOHOCTh
MHUKPOOPTIaHU3MOB: HCTOYHHUKH YTJIEpOJia U SHEPTUHU, IOHOPHI 3JIEKTPOHOB.

2. CouunanbHO->KOHOMHYECKash 3HAYUMOCTh MOHHTOPHHTA COCTOSHHSI TOJ3€MHOW CpEJbl.
3Ha4yeHue MOA3EMHBIX BOJI B MUTHEBOM BOIOCHA0)KEHUH HACEJIEHUS pa3IMYHBIX CTPaH.

3. Metoap! n3ydeHus 6MOpa3sHOOOpa3ust 1 MUKPOOHOH aKTUBHOCTH B TIIyOMHHBIX TOPHU30HTAX
36MHOU KOPBI.

4. OcoOEHHOCTH IIUKJIA YTAEPO/ia B TIIyOOKHUX TOPU30HTAX 36MHOM KOPHI.

5. Crumynsuuss MHUKpPOOMOJIOTMYECKOM aKTUBHOCTH In  Situ Kak CHOco0 MOBBIIMIEHUS
HedTeoTauu He(PTAHOTO IUIacTa.

6. Lluki xene3a B nmoa3eMHoM cpene. Vcnosiap3oBaHne MUKPOOPraHU3MOB ISl BhILIETauUBaHUS
METAJUIOB U3 PY/I.

7. Poab MUKpOOpPraHU3MOB B (JOPMHUPOBAHUU KOPBI BBIBETPUBAHUS.

8. MukpoopraHu3Mbl U IIUKJI KaJIbLIHS U KapOOHATOB, pyJ000pa3oBaHue.

9. ITpobnembl KOHTAMUHALIMN TOJ3€MHOM Cpeibl HA3€MHBIMM MUKPOOPTaHU3MaMHU U CAHUTapHO-
TUTHECHUYECKHE, MTHIEMHOIOTHIECKHIE TPOoOIeMbl pa3pabOTKH 3eMHBIX HETP.

IIpumepHbie TeMbl pedepaToB 1O Kypcy:
1. Ponb MpOKapruOTHOTO MHpa B CTAHOBJICHUU OHOCHEPHI.
2. [lnano-6akTepranbHbIC MAaThl KAK aBTOHOMHOE MUKPOOHOE COOOIIECCTBO.



3. Ankano¢unbHoe cOOOIIECTBO COAOBBIX 03€p.

4. BepxoBble 00J10Ta — aBBTOHOMHBIEC PETMKTOBBIEC OMOIICHO3HI.

5. YyacTue MUKpOOPraHU3MOB B MUTPALIUU JIEMEHTOB U UX COCAUHEHUN B IIPUPOJE.
6. MUKpOOHO-paCTUTENBHBIC B3aUMOJICHCTBUS U UX BIUSHUE Ha IIUKII yTIEPOIa.

7. Ponb MUKpOOpPraHu3MOB B (DYHKIMOHHPOBAHUM TE€OXMMUYECKUX OapbepoB B HA3EMHBIX
(BOJIHBIX) SKOCHUCTEMAX.

8. YuacTue MUKpOOPraHU3MOB B CETUMEHTOICHESE.

9. MuUKpOOHOIOTHYECKU MOHUTOPUHT BOJHOU CPEJIbI.

10. YcToiunBOCTh OYB K aHTPOTIOTEHHBIM BO3ICHCTBHSIM U €€ OMOTCHHBIN XapakTep.
11. MukpoOHOIOTHYECKUIT MOHUTOPHHT TTOYB.

12. Mukpoopraau3msl 1 atMmochepa (ruapocdepa, murocdepa).

13. Konnenuuu opraHu30BaHHOCTH B (PYHKITMOHUPOBAHHMS TI0JI3eMHOM OnOChepsl.

IIpumepnbie 3aqanus UTorosoro rtecra 1Jisi caMmokoHTpoJs (LMS Moodle)

1. AECTPYKTOPBI OPTAHMYECKOI'O BEIHLIECTBA B HABEMHbBIX S5KOCUCTEMAX
A) Bonopocnu
b) Husmme 6ecno3BoHOYHBIE
B) Hutpuduxatopst
') I'pubs1
) LHuanobakrepun
2. TlonHoe okwucneHue opranudeckoro BemectBa A0 ucxoguslx CO2 u H20O HazbpBaioT

3. XPOHOJIOT' MYECKMIA TIOPSJIOK BBeneHHS B NPAKTHKY SKOJOTHYECKOH MUKPOGHONOrHH
METO/0B OLIEHKH MHTEHCUBHOCTH MUKPOOHOJIOTHYECKHUX MPOLIECCOB

A. Tlo BenuuYMHE SKCIPECCHU TEHOB, KOTOPBIE KOTUPYIOT CTPYKTYpY (EepMEHTOB,
OTIpeIeNSIOUX CKOPOCTh CHenn(UIEcKOoro npouecca.

b. Ilo ckopocTH BKJIIOYEHHS PAAHMOAKTHUBHOM METKM B MPOIYKTHI PEAKIUU TOCIE
BBEJICHUS B M30JMPOBAHHbIE TPOOBI MEYEHOTO cyOcTpara.

B. Ilo ckopocTH u3MEHEHUs KOHIEHTpAluu CyOCTpaToOB WJIM MPOAYKTOB pPEAKIHH,
OTpeIelIEeHHONW METOJaMU aHAJTMTUYECKONH XUMUM B M30JIMPOBAHHBIX IPOOAX.

I". ITo 4MCIEHHOCTH MHUKPOOPTaHMU3MOB COOTBETCTBYIOIIECH (PH3UOIOTHYECKON TPYIIITBI HA
CEJICKTUBHOW MUTATEIBLHOU Cpele.

4. COOTBETCTBHUE wmexnay coBpeMeHHOM 3ajauell HKOJOTMYECKOM MMKpPOOMOJIOTHH U
METOZOM, € IIOMOIIBI0 KOTOPOr0 OHA PELIAeTCs:

A. Ormpenenenue crienupuUUecKux MUKPOOHBIX 1) AHanu3 MHOT000pa3us
CEPOTHUIIOB IIOCJIEI0BATEIBHOCTEN HYKIIETHIOB

B 16S pPHK
b. Onpenenenne qyucaeHHOCTH 2) IMMyHOJIOrHYecKuit

caMO(ITI0OPECIIUPYIOMIUXCS TTOMYJISIIHMA

B. Peructpamus reHomoB, umewmux oudeHb 3) [lonmumepasnas nennas peakuus (I1LP)
HU3KYIO 4aCTOTY BCTPEYAEMOCTH

I. dunoreHeTHYECKOE MHorooOpaszue 4) [IpoToyHas uuromeTpus
MHKPOOPTraHU3MOB B IPUPOIHBIX CpEax

5. JlaiiTe XapaKTepuCTHKY MUKPOOHUOIIOTHYSCKAM TIPOIECcaM B IMOIMCANPOOHON 30HE BOIOEMa



1.2 Crincoxk BONPOCOB M (M/IH) 32 aHNM /1 IPOBeIeHUsI POMEKYTOYHOM aTTecTAlMU

Cnucok BONMPOCOB K 3a4eTy MO KYpcy «IKOJI0ru4ecKass MUKPOOHOI0THs»

1. Ilpeammer »sKomoruyeckoil wmukpoOuonmoruu. llemm u 3agaun  MHUKPOOHOIOTHYECKOTO
MOHUTOPHUHTA B OIICHKE COCTOSIHUSI HA3€MHBIX M BOJHBIX YKOCUCTEM.

2. MukpoOuonoruyeckue MOoKa3aTelu B OIEHKE COCTOSHHUS MPHUPOJHBIX OHOTEOlIEHO30B B
CHUCTEME IKOJIOTUYECKOTO MOHUTOPHHTA.

3. Os3epo kak Mojaenb BOIHON sKocucTembl. CTpyKTypa BOJHOTO MHKpoOoleHo3a. Poib
OakTepuil B JCCTPYKIMH TEPBUYHON MPOAYKIUU M CO3JAHUU PHIOHOW MPOIYKTUBHOCTH
BOJIOEMA.

4. BonoxpaHwnuiie Kak MoOJEIb BOJHOM 3Kocuctembl. Ponb OakTepuil B JeCTpyKLUUU
AJNTOXTOHHOTO OPTaHUYECKOTO BEIIECTBA U POJIb B CAMOOYHIIIEHUH BOJIOEMOB.

5. AnHa’poOHasi NECTPYKIMs OPraHMYECKOTO BEIEeCTBAa B BOJOEMax WU €€ MPUMEHEHUE MpHu
OUYHCTKE CTOYHBIX BOJI M MOTy4YeHHH Ouorasa.

6. llukn wmeraHa B TNPUPOAHBIX CpeAax Kak WHIUKATOP YCHEIIHOW MUHEpalIn3aluu
OpPTaHMYECKOTO BEIIEeCTBA.

7. MuUxpoOHOJIOTHYECKHE TOKa3aTeId TUAPOOMOJIIOTHYECKOTO U CAHWTAPHO-TUTHEHUYECKOTO
MOHHMTOPHUHTA BOJHBIX 9KOCUCTEM, UX OOITHOCTh M CTIEUU(PUIHOCTb.

8. ITlouBeHHass MHUKpPOOHMONOTHsS, CTPYKTypa TOYBBI M XapakTEPHBIC YCJIOBHS OOUTAHUS
MUKPOOPTraHU3MOB B TIOYBE.

9. Bna)XHOCTh ¥ MOYBEHHBIN BO3/YX, CBSI3b MUKPOOPTAaHU3MOB C PACTECHUSIMH, pu3ocdepa.

10. Postb MuIIETHATIBHBIX OPTAHU3MOB B ITOYBE, MUKOPH3a, TYMyCOOOpa30BaHHE.

11. Pons MEUKpOOpraHU3MOB B (JOPMUPOBAHUHN XaPAKTEPHBIX THUIIOB ITOYB.

12. 3arpsi3HEeHUE U CAMOOYHILEHUE TTOYBBI.

13. MukpobHOe 6ropa3zHO0Opa3re U METOIBI €r0 ONPEACICHUS B TIOYBAX.

14. MeTobl OLICHKH MUKPOOHOJIOTHYECKOM aKTUBHOCTH B TTOYBAX.

15. Tlogmo4YBeHHBIE TOPU3OHTHI U YCIOBHSI BEDKHBAHHS MUKPOOPTAaHU3MOB B TITyOMHHBIX BOJIAX
U TIOPOJIaX.

16. 3HaueHME yriIeBOIOPOAOKUCISIONIMX MUKPOOPTaHU3MOB B IIOJI36MHOM IIUKJIE yIJIEpOa.

17. TereporpodHasi aKTUBHOCTh IIOAIOYBCHHBIX MHKPOOPTAaHM3MOB, WHIWKATOPHOE U
OMOTEXHOJIOTHYECKOE 3HAUCHHE.

18. buorennoe oOpa3oBaHMe MHUHEPAJIOB in Situ u in vitro. IIpoGiemMbl OMOTEXHOIOTHYECKON
peanu3alum npoiecca.

19. [ukn kanpiust W KapOOHATOB B Owocdepe, ero 3HAYCHHWE B HA3EMHBIX W BOIHBIX
HKOCUCTEMAX.

20. BrimenaynBaHue METALIOB U3 Pyl B MPUPOJIC M JOOBIBAIOIINX TEXHOJOTHIX. [Ipobnembr
MPUMEHEHUSI.

21. CaHuTapHO-TUTHEHUYECKHE W SIUAEMHOJIOTHYECKHe MpoOJIeMbl HKCIUIyaTallid IOYB U
3eMHBIX Heap. OpraHu3anysi MOHUTOPUHTA MOA3EMHbBIX 3KOCUCTEM.

IIpaBuJia BLICTABJICHNUS OLIEHKH 110 Pe3YyJIbTATAM ONPOCAa:

- OmauyHo BBICTABIIAETCS 3a IMOJHBIA OTBET HA MOCTABJICHHBIM BOIIPOC C BKIIFOUEHHEM B
co/lepaHUE OTBeTa pacckaza (JIGKIMM) TMpenojaBaTeNs, MaTepuajoB  Y4eOHUKOB,
JIOTIOTHUTEIBHOU JIUTEPaTyphl O€3 HABOISALINX BOIPOCOB.

- Xopouto BBICTABISETCS 3a TMOJIHBIM OTBET HA TOCTABJICHHBIA BOMPOC B 00BEME pacckasa
(JlekMu) TpernojaBaTesis C BKJIIOYEHHEM B COJEp)KaHHE OTBETAa MaTepUaoB Y4EOHUKOB C
YETKUMH MOJIOKUTEIbHBIMU OTBETAMHU Ha HABOSIINE BOMPOCHI MPErogaBaTesl.

- Yoosenemeopumenvno BbICTaBIsIeTCS 3a OTBET, B KOTOPOM O3BYYEHO OoJiee IOJIOBUHBI
TpeOyemMoro MaTepuana, ¢ MoJIOKUTEIHLHBIM OTBETOM Ha OOJIBIIYIO YACTh HABOSIINX BOTIPOCOB.

- HeyooenemseopumenvHno BBICTaBISIETCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE IOJIOBUHBI
TpeOyemMoro MaTepuana Wid He 03BYYCHO TJIABHOE B COACPKAHHUH BOIMPOCA C OTPHIATCIHLHBIMU




OTBETAaMH Ha HAaBOJIIME BOIPOCHl, WM OOydYaloLIMiics OTKasajics OT oOTBeTa 0e3
MPEIBAPUTENLHOTO OOBSICHEHNS YBAKUTEIbHBIX PUYHH.

IIpaBuJjia BLICTABJECHHSA OIIEHKH 32 CAMOCTOATEJILHVIO padoTy (pedepar):
- Omauyno BBICTABIACTCS, €CIM OOYUYarOMIMIICS HMEET TIIyOOKHe

3HaHUS Y4YeOHOro MaTepuajia MO TeMe, IOKA3bIBA€T YCBOCHUE B3aUMOCBS3UM OCHOBHBIX
MOHSITHI MCTOJB3YEeMBbIX B paboTe, CMOT OTBETUTh HAa BCE YTOUHSIONINE U JOMOJHUTEIbHBIE
BOIIPOCHI, IEMOHCTPUPYET 3HAHHS TEOPETUUECKOTO U MPAKTUYECKOT0 MaTepuasa 1o TeMe.

- Xopowo BBICTaBISIETCS, €CIAM OOYyYalOUIWiicsl MOKa3al 3HaHWE y4eOHOro MaTepuala,
YCBOMJI OCHOBHYIO JIMTEpAaTypy, CMOT OTBETUTh IIOYTH TIOJIHO Ha BCE 3a/JlaHHbBIC
JOTIONTHUTEIbHBIE W YTOYHSIONIME Bompockl. OOydaromuiics JeMOHCTPUPYET 3HaHUs
TEOPETHUECKOTO M TPAKTUYECKOTO MaTepuana 10 TeMe, JOIMyCKas He3HAYUTEJIbHbIC
HETOYHOCTH.

- Yooenemeopumenvno  BbICTaBisieTCcs,  €cld  OOydyarolUMMCS B IIEJIOM OCBOMII
MaTepual, OTBETUJI HE Ha BCE YTOUHSAIOIIME U JIOTOJHUTENbHBIE BOMPOCHI, OOyYarOUTUICS
3aTPYIHSETCS C MPABWIBHBIM OTBETOM, MAET HEMOJHBIM OTBET, TPEOYIONIMA HABOJSIINX
BOIIPOCOB MPEMOJABATETIS.

- Heyoosnemeopumenvbno BbICTaBIsAETCS OOYy4yalOLIEMYCs, €CIM OH MMEET CYIIECTBEHHbIE
npo0ernbl B 3HAHUAX OCHOBHOTO y4eOHOTO MaTepHaia.

IIpaBuJia BbICTABJICHUS OLEHKH 10 Pe3yJbTATaM TECTOBOI0 CAMOKOHTPOJIS:
PesynbraThl TECTa OIICHUBAIOTCS 110 ApUPMUTHIECKON IIIKaJIe:

81-100% - oTnuuHoO,

61-80% - xoporio

41-60 - ynoBIE€TBOPUTEIBHO

IIpaBujia BLICTABJIEHHS OLIEHKH HA 3a4eTe:

VY CTHBIN OTBET CTYJICHTA Ha 3a4E€Te OLICHUBACTCS 10 2-X 0a/UThbHOM CHCTEME.

OTMETKA «3aYTCHOY CTABUTCS, CCIIU:

- 3HAHUA OTJIMYAIOTCS TJIYOMHOH W COJEPXKATEeIbHOCTBIO, JAETCS  TOJHBIN
MCYEPIBIBAIONINI OTBET, KaK Ha OCHOBHBIE BOMPOCHI K 3a4ETY, TAK U HA JOTIOJHUTEIbHBIC,

- CTYJE€HT CBOOO/THO BJIa/ICET HAYYHOM TEPMUHOJIOTHEH;

- OTBET CTYJEHTa CTPYKTYPUPOBAaH, COAEPKUT aHAJIU3 CYIIECTBYIOIIUX TEOPHH,
HAyYHBIX IIIKOJI, HAIIPABJICHUH U UX aBTOPOB;

- OTBET CTYJIEHTA JIOTUYHO ¥ JJOKA3aTEIIbHO PACKPBIBAET MPOOIEeMY, IPEUIOKCHHYIO IS
peuieHus;

- OTBET CTYACHTa XapaKTepPHU3yeTcs TIIyOMHOH, MOJHOTOW U HE COJEPKUT (PaKTUICCKUX
OIINOOK;

- OTBET CTYyJCHTAa WUIIOCTPUPYETCS TpHUMEpaMH, B TOM YHCIE U3 COOCTBEHHOU
HAy4HO-UCCJICI0BATEIbCKON IEATETLHOCTH;

- CTYACHT JAEMOHCTPUPYET YMEHHE AapryMEHTUPOBAaHO BECTH JUAJOT U HAYYHYIO
JIUCKYCCHIO;

- CTYJCHT JEMOHCTPUPYET HAaBBIKM IMOHMCKa M 00pabOTKM HayyHOH HMHGOpMAIMH U
AKCTICPUMEHTAIbHBIX TAHHBIX.

OTMETKA «HE3AUTEHOY» CTABUTCS, €CIIH:

- OTBET CTyJeHTa OOHApPYXWJ HE3HAHWE WJIM HEMOHWMAaHHUE CYIIHOCTHOW dYacTH
IHUCIUTUIMHEL

- COZICpKaHME BOIIPOCOB HE PACKPBITO, JOIMYCKAIOTCS CYIIECTBEHHBIC (DaKTHUECKUE
OIIMOKH, KOTOPBIE CTYACHT HE MOXKET HUCIIPABUTh CAMOCTOSITENILHO;

- Ha OOJIBIIIYI0O YacTh JOIMOJIHHUTEIBHBIX BOIPOCOB MO COACPNKAHUIO 3ayeTa CTYACHT
3aTpPyIHSETCS AaTh OTBET UM HE JAaeT BEPHBIX OTBETOB;

- CTYJICHT HE JCMOHCTPHPYET HABBIKMA IMOWCKAa M OOpabOTKM Hay4dyHOW MH(OpPMAIMH U
9KCIIEPUMEHTATBHBIX JTaHHBIX.




IIpunioxenne Ne 2 k paGoueii mporpaMmme JMCHHIIIHHBI
« IKOJIOTHYECKASI MUKPOOHOJIOT MDY

MeToauueckue YKa3aHuA 1JIl CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

OcHoBHOW (opMOI H3JI0KEHUs] y4eOHOro MaTepuasia IO JUCHMILIMHE «DKOJOTHs
MHUKPOOPTaHU3MOBY»  SBISIOTCS JIeKIMHA. [lo JByM KITIOYEBBIM TeMaM IIPEIYyCMOTPEHBI
1a0opaTOpHbIE 3aHATHUS, HA KOTOPBIX MPOUCXOAMT 3aKperieHHE JIEKIIMOHHOTO MaTepuaia.

B nmpomecce wu3yueHHWs AWCHUIUIMHBI PEKOMEHAYETCS PpETYISPHOE MOBTOPEHUE
IPOMIEHHOTO JIEKLIMOHHOIO MaTepuana. MaTepual, 3aKOHCHEKTUPOBAHHBIM Ha JEKLUSX,
HE0O0X0IMMO JI0Ma ellle pa3 mpopadaTbiBaTh W MpU HEOOXOIUMOCTH JIOTIONHATH HH(OpMAIUEH,
HOJYYEHHOM BO BpeMsl OIIPOCOB, Ha KOHCYJIbTALUAX, JJAOOPATOPHBIX 3aHATUAX UM U3 yU4eOHOH 1
Hay4HOU JIUTEPATYPBI.

Bonbmioe BHMMaHUE OKHO OBITH YJENEHO BBIMOJHEHUIO JoMaliHed paboTsl. B
KAa4eCTBE 3aJaHUil JUI1 CaMOCTOSITENbHOW pabOThl JOMa CTyJIEHTaM IpelaraeTcs CIHCOK
KOHTPOJIbHBIX BONPOCOB. B KOHIIE TpeThero cemectpa Mo pesyibTraTaM M3y4eHHs AMCLUIUINHBI
CTYACHTHI CHAIOT 3a4eT. 3adyeT NPUHUMAETCS IO SK3aMCHALMOHHBIM OWJIETaM KaXIblidi W3
KOTOPBIX BKJIIOYAET B ce€0s1 TpU TEOPETHYECKUX Bompoca. Ha camocTosiTenbHy0 NOArOTOBKY K
3a4yeTy BBIAENsAETCs 3 THs, BO BpeMs MMOATOTOBKH K 3a4€TYHY MPEIyCMOTPEHa KOHCYJIbTAIIHA.

OcBouTh BONPOCHI, U3JaracMble B IPOLECCe M3YUEHMs TUCLUIUIMHBI «DKOJIOTHYecKast
MHUKPOOHOJIOTHS» CAMOCTOSITENIFHO CTYJIEHTY KpaifHe CIIOKHO. DTO CBS3aHO CO CIIOKHOCTBIO
U3y4yaeMoro MaTepuaia u HebosbIMM 00beMoM Kypca. [ToaToMy nocemienne Bcex ay IMTOPHbBIX
3aHATHUH SBJISETCS COBEPLICHHO HEOOXOIUMBIM. be3 yIOpHBIX U peryisipHbIX 3aHATUN B TEUECHHUE
CeMeCTpa CAATh 3a4eT 10 UTOraM U3yUYCHHs JUCLUIUIMHBI CTYJEHTY PAKTUUECKH HEBO3MOXKHO.

Y4eOHO-MeTOoAMYECKOE 0O0eceyeHue
CaMOCTOATEIbHOM PadoThI CTYAEHTOB 10 JUCHUIIMHE

JInst  caMOCTOSITENIbBHOW pabOThl OCOOCHHO PEKOMEHIIYETCS HCIIONbh30BaTh YUYEOHYIO
JUTEpaTypy, MOMMEHOBAHHYIO B 1. 8 HacToslIel pabodel MporpamMmbl, a TaKXkKe CIEIYIoIe
U3JIaHUS:
1. ITyxoBa, H.FO. Dxonornyeckas (u3HONOTHsI MHKPOOPraHU3MOB: ydebHoe mocobue / H.IO.
ITyxoga. Y. 2. AyTAK0I0THsI MUKPOOpPraHu3MoB. — Apocnasib: Apl'Y, 2006. — 128 c.
2. Konnakoga, I'.B. Canurapnas mukpo6uonorus / I'.B. Kongakosa. — SIpocnasins: Spl'Y, 2005.
-83c.
3. Konpakosa, I'.B. buounaukamnus. Mukpobuonorndeckue nokasarenu / . B. Kongakosa. —
Spocnasne: Apl'Y, 2007. — 135 c.
5. ®ummna, H.}O. DOxomormueckas ¢usnonorus Mukpoopranuzmos / Oumuna, H.IO.,
Bepxognesa, H.B. U. 1. ®usnonorus Mukpoopranu3MoB: yueb. mocooue. — Spocnasns: SApl'Y,
2001.-92 c.

Jlj1 caMOCTOSTEFHOTO TIOUCKA YUYeOHON U HayYHOH JIUTEepaTyphl CIEAYET MOJIb30BaThCs
aneKTpoHHbIMU pecypcamu Hb SpI'yY.

Jlyis CBOEBPEMEHHOI'O BBIMOJIHEHHSI BCEX 3aJaHHil ClelyeT BHHUMATEIbHO CJEIUTh 3a
unpopmanueit B DYK «Okonoruueckas mukpooduonorus» LMS Moodle SApl'Y.



