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1. Heau ocBOEHMS TN CHUTITTHHBI

[{emsiMu OCBOCHHS JUCHUIUIMHBI «BoHAsS MHUKPOOHOIOTHS M MUKPOOHOIOTHUCCKHIA KOHTPOJIb)
SIBIISFOTCS: (DOPMHUPOBAHUE TPEACTABICHUN O 3HAYCHUU BOJHBIX MHUKPOOPTaHU3MOB M HX
MHUKPOOOIICHO30B B OOECIIEYCHUH KauyecTBa BOJHOW Cpeibl, HEOOXOIUMOTO ISl yCTOWYHUBOTO
pa3BuTHs 0OIIecTBa, O MHUKPOOMOJIOIMYECKOM KOHTPOJIE B IPOLIECCE THAPOOHOIOTHYECKUX
UCCIICJIOBAaHMA M B OIEHKE KAa4yecTBa MPHUPOTHBIX BOJ W BOJ PA3IMYHOTO XO3SHCTBECHHOTO
Ha3HAYCHHS.

2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

HucuuiuinHa «BoaHas MUKpOOHOIOTHsS U MUKPOOMOJIOTMYECKUN KOHTPOJIbY» OTHOCHUTCS
K 4acTH, (popMupyemMoil ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOLIeHNUH bioka 1.

st ocBOEHUS TaHHOW TUCIUIUIMHBI CTYIEHTHI JOJIXKHBI BJIAJETh TEOPETUUECKUM MaTEpPHUaAIOM 110
aJIbI'0JIOTHH, 3KOJIOTHUH, FI/II[pO6I/IOJ'IOI‘I/II/I, XHUMHH, MaAaT€éMaTH4YCCKUM  METOJaM B 6I/IOJ'IOI‘I/II/I,
MI/IKp06I/IOJ'IOl"I/II/I U BHPYCOJOTHH, a TaKXKC OIBITOM IPOBESIACHUA J'Ia60paT0pHLIX 1 IIOJCBBIX
MICCIIEIOBAHUH 110 H3yYEHUIO BHIOBOTO U SKOCHCTEMHOT0 OHOpa3HOOOpasHsl.

[lonyuennsie B kypce «BoaHas MUKpOOMOJIOTHS W MHUKPOOHMOJOTMYECKUI KOHTPOJIbY
3HaHUS HEOOXOAWMBI JUIsl TMPOXOXKACHUSA MPAKTHUKM MO MNpodmio mnpodeccuoHanbHOMN
JEATEIbHOCTH, NPEAJMIUIOMHOM IPAaKTHMKKM, B TOM  4YHMCJIE  BBIIOJHEHHMS  HAay4YHO-
UCCIIEIOBAaTEIbCKOW paboThl, a TaKkKe s NPOAODKEHHs oOyueHHst B Marucrparype Io
HarpasieHuIo «bronorus».

3. [lnanupyemble  pe3yabTaTbl O00y4eHMsI 1O JMCUMILUIMHE, COOTHECEHHbIe €
IJIAHUPYEMBIMH pPe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/bHON MPOrpaMMbl

IIponiecc n3yueHus AUCLUUILUIMHBI HAIIpaBieH Ha (POPMUPOBAHHE CIEAYIOIIMX JIEMEHTOB
komrereHmid B coorBercTBrn ¢ ®I'OC BO, OOIT BO u npuoGpereHust CleAyIONNUX 3HAHHIA,

YMCHHﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa ACATCIBHOCTU:

dopmupyemasn
KOMIIETeH S
(xoa u popmyJIMpPOBKA)

NHaukaTop n0CTHKEHUS
KOMIIeTEeHIIUH
(xon u popMyJTHPOBKA)

Ilepeuenb
IJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHMsI

IIpodeccnonaabHbIe KOM

NneTeHI N

IIK-1. Cnocoben
MPUMCHSITh
COBPEMEHHBIE METOIbI
cOopa, aHanM3a u
CUHTE3a MOJIEeBOM,
MPOU3BOJACTBEHHOUN 1
nabopaTtopHoit
OHOIKOIOrMYECKON
uHbOpMaInu.

NA-ITK-1.1.
Ucnonp3yer
COBPEMEHHBIE METO/IbI
OMOINarHOCTHKH,
OMOIKOJIOTHYECKOTO
MOHHUTOPHHTA,
9KOJIOTUYECKOU
(U3HONOTHH, TEOXUMHUH
1 reou3uKH, oo1ei
TUAPOOMOIIOTHH,
BOJIHOM
MHUKPOOHOJIOTHH U
MHUKpPOOHOJIOTMYECKOTO
KOHTPOJISI ISl OLEHKU
COCTOSTHUS W/WIH
00BEKTOB OKpY Karoei
CpeIbl.

3HaTh:

- COBPEMCHHBIE METObI BOJTHOMN
MUKpPOOHOIIOTUU U
MUKPOOHOJIOTHYECKOTO KOHTPOJIS ISt
OLIEHKH COCTOSHUS W/UIIH 0O0BEKTOB
BOJIHOW CpEJIbI.

YMmeThb:

- IPUMEHSATh COBPEMEHHBIE METOJIbI
BOJHON MUKPOOUOJIOTHUU U
MUKPOOHOJIOTHYECKOTO KOHTPOJIS ISt
OLIEHKH COCTOSHUS H/UIIH 00BEKTOB
BOJIHOM CpEJIbI.

Baagerp HaBBIKAMU:

- UCIIOJIb30BAHUSI COBPEMEHHBIX
METOJIOB BOJITHOW MUKPOOHOIOTHH U
MHUKPOOHOJIOTHYECKOTO KOHTPOJIS JJIS
OLIEHKH COCTOSIHUS W/ 00BEKTOB
BOJIHOU CpeJbl.




NA-1IK-1.2.
3HAHHUSA u HaBBIKU
IIOArOTOBKH Hay4HOU
JOKYMEHTallil U OTYETOB,
noiyyaer, oOpalaTbIBaeT
u CUCTEMATU3UPYET
TaHHbBIE IIOJIEBBIX,
IIPOU3BOJICTBEHHBIX U
na0opaTOPHBIX

HaOJIFOJEHUI u
U3MEPEHUH, NPENCTaBIsAET
U 3aUIMINAET Pe3ybTaThl

[Ipumenser

pelieHus PO UIBHBIX
Hay4HO-
HCCIIEI0BATENLCKUX

3amad.

3HaTh:
- mpaBuIa 0(OPMIICHHS OTIYETOB O
HaY4YHO-HMCCIIEeI0BATENbCKON paboTe.

YMeTh:

- 0OPMJISITH B BUJIC TPOTOKOJIOB
MIEPBUYHBIC TAHHBIC;

- 000011aTh PE3yIHTATHI
MUKPOOHOIIOTUYECKUX UCCIIETOBAHUN B
BHJIC TAOJHI] U TPadUIECKUX
n300pakeHmi;

- aHAJIM3UPOBATH TOJyYCHHBIC
pe3yNbTaThl U (POPMYIUPOBATH B
COOTBETCTBHUU C IOCTABICHHBIMH
3a7a4aMu.

Biagers HaBbIKAMMH:

- HaIlMCAaHMUSI OTYETOB IO pe3ybTaTam
BeIntojHeHus: HUP;

- npeacrasinenust HUP B Bune
MPE3EHTALIUU U 3aIUTHI PE3YyJIbTATOB
perieHust Tpo(IbHBIX HAYYHO-
HCCIICIOBATCILCKUX 3a/1ad.




IK-3. Cnocoben
ITOJrOTaBIMBATh
MaTepHaIbL,
9KCILTYyaTHPOBATh
COBPEMEHHYIO
anmaparypy Juis
BBITIOJTHCHUSL Haquo-
HCCIIEIOBATENHCKUX
IIOJICBBIX U
1a00paTOPHBIX
OMOAPKOJIOTHUECKHUX
pabor.

NA-ITK-3.1. [Tpumensier
METO/IbI TIOATOTOBKH
MaTEepHAJIOB, UCTIONB3YET
WU3MEPUTEITEHO-
AHAJTMTHYECKHE TTPUOOPHI
1 000pyAOBaHUE IS
UCCIICIOBAHHUS
COCTOSTHUS W/WIH
00BEKTOB OKpYIKaroIei
Cpebl P PEIICHUH
OMO3KOJIOTHYECKIX
3aad.

3HaTh:

- OCHOBHBIE METOBI IOArOTOBKU
MaTepuasoB, UCIIOIb30BAHUS
000pyI0BaHUS B UCCIIEIOBAHUSAX I10
BOJIHOM MUKPOOHOJIOTUU M CAHUTAPHO-
TMTUEHUYECKOr0 KOHTPOJIS;

- IPUHIUIIBI OPraHU3aIMK PAdOTHI IPU
IIPOBEJCHUH IKOJIOTHYECKUX
UCCJIEA0BAHUM BOJIHOM CPEMbI 110
MHUKPOOHOJIOTHYECKUM MOKA3aTEeIsIM.

YMmeTn:

= UCITIOJIB30BATh MCTOAbI ITIOATIOTOBKH
MaTepHuasoB, UCIIOIb30BAHMS
000py0OBaHUs B MUKPOOHUOIOTUYECKUX
HCCIICIOBAHUAX M0 KOJOTMH BOJOEMOB;
- IPOBOJIUTH MUKPOOHOJIOTHUECKHE
MCCJICIOBAHMS BOJHON CPE/Ibl B MOJIEBBIX
U Ta0OPaTOPHBIX YCIOBHSX.

Biagers HaBBIKAMM:

- UCTIOJIb30BaHUS MAaTEPUAIIOB U
000pyIOBaHUs TIPH
MHUKPOOHOJIOTHYECKOM HCCIICIOBAHUN
BOJIHOU CpEJbl;

- MPUMEHEHHMS TEOPETUICCKUX 3HAHUM
10 BOJIHOW MUKPOOHOJIOTUH U
MHUKPOOHOJIOTHYECKOTO KOHTPOJIS TIPH
BBHITIOJTHEHUH HAY4YHO-
HCCIIE0BATEIbCKUX PadoT.




ITK-4. Cnocoben
o0ecrieunBaTh
CaHUTApHO-
TUTHEHUYECKUe
TpeOOBaHUs MPU
BBITIOJTHEHUH HAay4HO-
HCCJICIOBATEITLCKUX
OMOIKOIOTHYECKUX
pabot B cdepe
MOHHMTOPHHTA, OXPaHBI
IIPUPOJHON Cpebl,
BOCCTAHOBJICHUSI U
OXpaHbl OMOPECYPCOB.

N-1TK-4.1.
OcyuiecTBIIsIET TOUCK
Hay4YHOH MH(}OpMAIHH,
COCTaBJIIsIeT
AHAIUTUYCCKUE HAYTHBIC
0030pHbI, BEIOUpaeT
TEXHUYECKHUE CPEJICTBA U
METO/IbI JIJIsl pELICHHUSI
MOCTABIICHHBIX HAYYHO-
HCCIIEIOBATENbCKUX
3amad.

3HaTh:

- CTIOCOOBI TTOMCKA HAYYHOU
UH(OPMAaLINHU, COCTABICHHUS
aHAJIMTUYECKUX HAYyYHBIX 0030pOB MpH
peleHn! 3a7a4 B 00JIaCTH BOIHOM
MUKpPOOHOJIOTUN U CAHUTAPHO-
TMTHEHUYECKOTO KOHTPOJISL.

Ymers:

- paboTtath ¢ Hay4YHOW HHPOpPMALIUEH U
KPUTHYECKH €€ aHATU3UPOBATH C
co0ioIeHreM TpeOOBaHUHN aBTOPCKOTO
mpasa.

Biagers HaBBIKAMMU:

- IOMCKa Hay4yHOU nHpopManumy,
COCTaBIICHUS aHATUTUIECKUX HAYUHBIX
0030pOB, BBIOOpA TEXHUUYECKHUX CPEIACTB
¥ METOJIOB ISl PEIICHUS TOCTABICHHBIX
HAy4YHO-HCCJIEI0OBAaTENbCKUX 3a7a4 B
001acTé MUKpOOHOJIOTHUECKOTO
MOHHMTOPHUHTA BOJIHOM Cpebl.

N-1TK-4.2.
[Tpumenser 3HAHUS
TEOPUH M METOAOJIOTUU
OMO3KOJIOrMH B HAY4YHO-
HCCIIEI0BATEIbCKON U
IIPaKTUYECKOU
NesITeIbHOCTH B cdepe
MOHUTOPHUHTA, OXPaHBI
HIPUPOTHOM cpensl,
BOCCTAQHOBJICHHS u
OXpaHbl OMOPECYPCOB C
yueToM CaHUTapHO-
THTHCHUYECKIX
TpeGoBaHUI.

3HaTh:

- TEOPETUYECKHE OCHOBBI OHMOAKOJIOTHH,
OCHOBHBIE  TPUHLHUIBI  OpPraHU3ALNHU
CUCTEMbl OMOMOHUTOPHUHIA, OXpaHbI
BOJIHOW  CpEIbl, BOCCTAHOBJIEHUS U
OXpaHbl BOAHBIX OMOPECYPCOB C YUETOM
CAaHUTAPHO-TUTHEHUYECKUX TpeOOBaHUM.

Ymers:

- TPaMOTHO ONEPUPOBATH OCHOBHBIMH
HNOHATUSAMM M TEPMHHAMH B 001acTH
MUKpPOOHOJIOTUYECKOTO ~ MOHUTOPHUHIA,
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS B
MIPaKTHYECKOU NEATEIbHOCTH.

Baaners HaBbIKAMU:

- MUKPOOHOJIOTMYECKOTO KOHTPOJIS
BOJIHOM CpeJibl, METOJaMH MPOBEACHUS
OMOMOHUTOPHHTA, a TAKXKE METOJIaMH
00paboTKH, aHAIM3a U CHUHTE3a MOJICBOM
U J1abOpaTOPHOI HKOIOTHYECKOM
UHpOpMaLUH.




4. O0beM, CTPYKTYPA U CO/iepKaHMe TN CHUIITHHbBI

OO0m1as TpyJ0€MKOCTh AUCITUIUIMHBI COCTABIISET 4 3a4€THBIX eUHMIIBI, 144 ak. daca.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHH, DopMbI TEKYLIETO
n/m AUCHMILIMHBI, BKJIIOYASI CAMOCTOSITEJIBHYIO | KOHTPOJISI yCIIeBA€MOCTH
HX coJep:KaHue padoTy CTY/IEHTOB,
U UX TPYAOEMKOCTH DopMa NPOMeKYTOYHOMI
o (B akaieMHYeCKHMX Yacax) aTTrecTaluu
S KouraktHas pa6ora (no cemecmpam)
O -
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1 |BBenenue. Mctopus
BO3HUKHOBEHHUS U
pa3BUTHS BOJHOM DpoHTaNBHBIH ONpoC
MUKPOOHOIOTUH: Ot4er 1o 1abopaTopHOMY
8 4 2 4 1 6 3aHATHIO 1*
OCHOBHBIE HAIPABJICHUS U T
T JJIS1 CAMOKOHTPOIIS
METOJIbI, IPeIMET 1 CCT JULA CAMOKOHTPO
. o Teme 1
3aJ1a4 BOJHOM
MHKPOOHOJIOTHH
Tecm 0nst camoxoRmpois
2 Ilo meme 1
B OVK ¢ LMS Moodle
2 |KadecTBeHHBIN COCTaB OpOHTATBHEIN OTIPOC
MHUKpPOOHUOTHI BOJIOEMOB U Otyer no naboparopHomy
%
METOZBI €r0 aHAJIH3a 8141261 8 3aHATHIO 2
Tect 1151 CAMOKOHTPOJIS
o Teme 2
Tecm Onst camoxoRmpos
2 no meme 2
6 VK ¢ LMS Moodle
3 |['eoxumuueckas 5
JeATEIbHOCTD BOJHBIX DpoHTanbHbIH O1poc
IIPOKAPHOT H METOZE] Oruet no naboparopHomMy
porap 8|16 |2 ] 6|2 8 3aHATHIO 2*(4acTh 1)
ONPEACIICHUS UX T
5 . €CT /11 CAMOKOHTPOJIS
METa00INUECKON 110 TeMe 3
aKTUBHOCTH
Tecm 0nst camoxoRmpois
2 no meme 3
6 OVK 6 LMS Moodle
4 |Posib MUKPOOPTaHU3MOB B @poHTANBHBIN OIPOC
MPOAYKTUBHOCTH BOJHBIX Otyer no na6oparopromy
%k
HKOCHCTEM M METOJIbI €€ 8 412 |61 8 3aHATHIO 3
OLICHKH Tect 1151 CAMOKOHTPOJIS
o Teme 4
Tecm Onst camoxoHmpons
2 no meme 4
6 OVK 6 LMS Moodle
5 |Ponp MUKpOOpPraHu3MOB B s le!l 216l 3 ®poHTANBHBIH OIpOC
CAMOOYHIIEHUHU BOJHBIX Otuet 1o 1abopaTOPHBIM




3KOCHUCTEM U METOJIbI €€ 3aHATUAM 4-5%
oTpeieIeH s Tect a5t CAMOKOHTPOJIS
1o TeMe 5
Tecm 0nst camoxoRmpo.is
2 no meme 5
6 OVK ¢ LMS Moodle
OO6ecnieyeHne caHUTapPHO-
THTHEHUYECKUX ®poHTANBHBIN OIIPOC,
TpeOOBaHMI TpH OTYET 110 JJAGOPaTOPHOMY
BBINIOJIHCHUHY HAY4YHO- 3aHSTHIO 0,
HCCJIEIOBATEIIbCKUX 3aluTa rpynoBoro
OMO’KOJIOTMYECKUX PadOT 61 3161 2 8 NpoeKTa
B chepe MOHHTOPHHTA 1 «MukpoOunonoruieckas
N XapaKTepUCTHKA
OXpaHbl BOJHOW Cpe.bl,
MOJIEIIBHOI'O BOJIOEMAaY
BOCCTAHOBJICHUS U .
Utoroselit TecT oy
OXpaHbl BOJIHBIX CaMOTIPOBEPKH
OuopecypcoB
6 mom wucie ¢ 30 u J[OT HUmoezosviii mecm 0ns
4 camonposepku 6
DVK 6 LMS Moodle
2 1031 127 3auer
Hroro 3a 8 cemect
P 30 | 13 | 32|10 [ 0,3 | 58,7
144 yaca
¢ mom yucne ¢ 30 u J;[0T 14
Ilpumeuanue:* nabopamopuvie pabomel npowymeposanvl 6 coomeemcmeuu ¢ MY

Llexosyosa H.B. Oxonocus 600mbix Mukpoopeanusmos: Memoouueckue ykazanus (Memoo.
ykasanus) / H.B. [llexoeyosa; fpocn. eoc. yn-m.— HApocnaenw: Apl'Y, 2010.- 83 c.; obvem (8
yacax) camocmosimenbHou pabomsl 8 pamkax ycmanosieHno2o oannou PIIJ] konuvecmea yacos,
svinoamaemou cmyoenmom ¢ npumerneruem 30 u JOT (6 DVK «Boonasa mukpodbuonocus u
Mukpoobuonoeuueckuii. konmpoavy 6 LMS Moodle), onpedensiemcsa kadxicovim cmyoeHmom 6
3a6UCUMOCU O YPOBHS €20 NOO2OMOBKU U CNOCOO08 BbINOTHEHUS OAHHO20 8UOA PAOOM.



4.1 Uudopmanus o peanusanuy JHCHUILUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesax IMCHUIIMHBI U BHAAX Y4eOHbIX 3aHATHH,
peasiu3dyeMbIX B (popMe NPAKTHYECKON MOATOTOBKH

n/n

Tembl (pa3aeibl)
AUCHUNIHHBI,
HX CO/Iep:KaHHe

Cemectp

Bunbl yueOHbIX 3aHATHH,

BKJIIO4Yasi CAMOCTOATEC/IbHYIO

padoTy CTyIeHTOB,
H X TPYA0EMKOCTh
(B akaieMHUYECKHX Yacax)

KounrakTHas padora

JIEKIUU
MPaKTHYECKUE
nabopaToOpHEIC
KOHCYJIbTAI[MH

aTTeCTal[HOHHbIE

HCTIBITAHHS
CaMOCTOSITeTIbHAS

pabora

MecTo npoBeaeHus
3aHATHI
B (popMe npaKkTHYECKOH
NOATOTOBKH

Beenenue. Mcropus
BO3HUKHOBECHUS U
pa3BUTHUS BOJHOU
MUKpPOOUOJIOTHH:
OCHOBHBIE HAIPABJICHUS U
METO/Ibl, IPEAMET U
3aJ1aui BOJHOM
MUKpPOOHOJIOTUH

dakyabTeT OHOIOTUI
Y DKOJIOTUHU

KauecTBeHHBII cocTaB
MUKpPOOHOTHI BOJIOEMOB U
METO/Ibl €r0 aHAJIN3a

®dakyapTeT OHOIOTUH
U DKOJIOTUH

I'eoxummueckas
JCATCIIBHOCTb BOIHBIX
MIPOKAPHUOT U METO/IbI
OIPEAEIICHNS UX
MeTa00INYECKOU
AKTUBHOCTHU

®dakyabTeT OMOIOTUH
U DKOJIOTUHU

Ponp MuKkpoopranu3zMoB B
MNPOAYKTUBHOCTHU BOJHBIX
HKOCHCTEM U METOIbI €€
OIICHKH

®dakyabTeT OUOIOTUN
Y 9KOJIOTHH

Ponb MuKpoopranu3zMoB B
CaMOOYHNIIICHNUU BOJHBIX
HKOCHCTEM U METOJIbI €€
onpeeeHus

®dakyapTeT OHOIOTUH
1 DKOJIOTUU

OGecreueHne caHUTapHO-
TUTUEHUYECKUX
TpeOOBaHUH TpH
BBHITIOJTHEHUH HAY4YHO-
HCCIIEIOBATENLCKUX
OMO’KOJIOTMYECKUX PadOT
B c(hepe MOHUTOpPUHTA U
OXpaHbl BOJIHOW CpPEJIbI,
BOCCTAHOBJICHHSI U

dakyabTeT OUOIOTUI
1 3KOJIOTUU




OXpaHbl BOAHBIX
oropecypcoB

NTOTIO 13 | 32

5. O0uHMe MoJI0KeHus
CoaeprxaHue pa3aenoB JUCIUIUIHHBIL

1. Beenenne. McTropusi BOSHUKHOBEHHSI U Pa3BUTHSI BOAHON MHKPOOMOJIOTHM: OCHOBHbBIE
HANPaBJICHUs M METO/bI, IPeAMET H 321241 BOJHOH MHKPOOHO0JIOTHH.

1.1. OcHOBHBIE ATaITBl U HANIPABIICHUS Pa3BUTHSI BOAHON MUKPOOHOIOTHH.

1.2. PyTuHHBIE ¥ COBPEMEHHbBIE METO/IbI UCCIIEOBAHHSI BOJAHBIX MUKPOOPTraHU3MOB.

1.3. [IpakTueckoe 3HaUEHUE BOJHBIX MUKPOOPTaHU3MOB B )KU3HH YEJIOBEKA.

1.4. Ilpenmet u 3a1a4u BOJHOM MHUKPOOHOJIOTHH.

2. KayecTBeHHBI COCTAB MUKPOOHOTHI BOJI0EMOB M METO/IbI €r0 AaHAJIU3A.

2.1. ANOXTOHHBIE U aBTOXTOHHBIE MHKPOOPTaHU3MBIL. TaKCOHOMHYECKOE IMOJIOKEHHUE BOJTHBIX
Oaktepuii. CriocoObl )KM3HU BOJHBIX OAKTEPUH U IKOJIOTHIECKHUE CTPATETUH.

2.2. DKoJOruyeckue KiacCHU(pUKalMu MHKPOOPTaHM3MOB IO OTHOIIEHHIO K Pa3IHYHBIM
dbakTopaM Ccpempl: HWCTOYHHMKAM yrjiepoga M DSHEpruu (KOMHOTpOdBl H  OJTUTOTPO(dHI,
CIEIMAIIMCTBI U YHUBEPCAIBI), KHCIOPOIY, TeMIieparype, pH, COlIeHOCTH, OCBEIIEHHOCTH U T.1I.
2.3. JleiictBue (U3HKO-XUMHUUYECKHX (HaKTOpOB, cTpatuduKamus BoJgoeMa, OCOOCHHOCTH
9KOJIOTUH OaKTepuil HEWCTOHA, IUIAHKTOHA, OEHTOCa, MHKPOOOIIEHO30B KUAKOTO JHA U
oOpacTaHuid.

3. T'eoxumuyeckasi AeATEJbLHOCTh BOJHBIX INPOKAPHOT M MeTOAbI ONpe/eeHHs] HX
MeTa00/IN4eCKO AKTUBHOCTH.

3.1. Ponb BoaHBIX OakTepuii B OMOTEOXMMHUYECKUX IMKJIaX OCHOBHBIX OMOTE€HHBIX JJICMEHTOB U
METaJUIOB C MEPEMEHHOMN BaJE€HTHOCTHIO.

3.2. llukn yrimepoma B BOJAOEME W y4acTHE B HEeM OakTepuil: METWIOTPOPHBIX, METaH- WU
YIJIEBOJOPOJAOKHUCISIONINX, — LEJUII0JIO30pa3pyIIAONINX,  alleTOT€HHBIX,  MAaCISHOKHCIIBIX,
MeTaHoOpa3zyomux. OcoOEHHOCTH UX 3KOJIOTUU U METO/I0B BbIJICTICHHUS.

3.3. lukn a3oTa B BojoeMe U y4dactue B HeM Oaktepuil. OCOOCHHOCTH SKOJIOTHH U BBIICICHUS
a30T(HUKCATOPOB, aMMOHU(PHUKATOPOB, XEMOJIUTOTPOPHBIX U TETEPOTPODHBIX HUTPUPUKATOPOB,
JNeHUTPU(PHUKATOPOB.

3.4. lluxn cepsl B BOoAOEMax M y4yacThe B HeM OakTepuii. OCOOEHHOCTH SKOJOTUU U BBIICICHUS
Cynb(haTpeIyKTOpPOB,  CEPOPEAYIUPYIONIMX  OakTepuid, MPOIYIEHTOB  CEPOBOJOPOJA,
CEPOOKHUCIIAIONINX MUKPOOPTaHU3MOB, (POTOCUHTE3UPYIOMIUX OaKTepuil.

3.5. KpyroBopot ¢ocdopa B Bogoemax u ydacTre B HeM Oakrepuii. OcCOOCHHOCTH DKOJIOTUU U
BhIIeNIeHHsT (ochOop MUHEPATUIYIOMUX B Pochop MOOMIN3YIOMIMX OaKTepHUi.

3.6. LIukJIbl METAJUIOB C NEPEMEHHOIN BaJIEHTHOCTHIO. MUKpPOOPIraHNW3Mbl, BOCCTAHABINBAIOILINE
Y OKHCIISIOIIUE JKETIe30 U MapraHel, 0COOEHHOCTH UX SKOJOTHH U BbIACICHUSI.

4. Posib MUKPOOPraHU3MOB B IPOJAYKTHBHOCTH BOJAHBIX IKOCHCTEM U METO/IbI €€ OLIeHKH.
4.1. Ponp GakTepuii B TpoUUECKUX LEMSAX BOAHBIX 3KocUcTeM. [IoHsATHE 0 MUKPOOHOH meTIe.
4.2. B3auMOOTHOIIIEHUS BOJHBIX OaKTepUi C PACTCHUSAMH U YKUBOTHBIMH.

43. Pomp  MHUKpPOOPraHM3MOB B  YBEIMYEHUH  PHIOONPOAYKTUBHOCTH  BOJOEMOB.
MukpoopranuszMel Kak KopmoBasi 0a3a rupoOuoHToB. [luiieBas IEHHOCTP MUKPOOPTaHU3MOB.
@DaKTOpBbI, ONPEACISAIONINE BO3MOXXHOCTb OTpeOIeHUs] OaKTepuil BOJHBIMU KUBOTHBIMHU.

5. Poab MHMKpPOOPraHm3MOB B CaMOOYHMINEHMH BOJHBIX JKOCHCTEM H MeETOIbI ee
onpeeaeHHUsl.




5.1. CamoounuieHre BOJOEMOB U POJIb MUKPOOPTaHU3MOB B 3TOM Ipouecce. OCHOBHBIE
nporiecchl camoouutieHus. GakTopsl, ONpeeaone OM0IOrnYecKoe CaMOOYHIIEHHE: (PU3UKO-
XUMHYecKHe (DaKTOpbI, BUITOBOW U KOJMUECTBEHHBIN cocTaB OakTepuolieHo3a. Mi3MeHneHue B
IIPUPOIHBIX HOIYJISILMAX B IPOLECCE CAMOOUYUIICHHUS.

5.2. 30HbI CanpOOHOCTH BOJIOEMOB, X MUKPOOHOJIOTHYECKas XapaKTePUCTHKA.

5.3. MeTtopl BbIAEIEHUS MUKPOOPTaHU3MOB C 3aJITaHHBIMU JAECTPYKTUBHBIMU CBOMCTBAMH U
UCIIOJIb30BaHUE UX B OMOXMMHUYECKON OYMCTKE CTOYHBIX BOJ M peMeIuaIuy (BOCCTAHOBJICHUH )
JETpaiMpOBaHHBIX OT 3arPs3HEHUS BOAHBIX JDKOCHUCTEM.

5.4. Meronpl onpesielieHNs] MHTETPAIbHBIX TOKa3aTesnell 0akTepuaibHO aKTUBHOCTH B BOJJOEME.
PeanbHas u noreHManbHas yAeabHbIe CKOPOCTU POCTa OAKTEPUOILUIAHKTOHA, BpeMs FeHepalyH,
OakTepuaibHas TNPOMYKIHs, 000padyMBaeMOCTb OaKTEpUANIbHOM MacChl, WHTEHCUBHOCTb
NIbIXaHUsl OaKTEepPUOIUIAHKTOHA, KOJIMYECTBO MCIIOJIB3YEMOro OaKTepUsMU OpPraHMYeCcKOro
BeIIeCTBa, KOA(PPHUIMEHT 3(P(PEKTUBHOCTH HCIOIB30BAHUS ACCUMIJIUPOBAHHON SHEPIrHH,
CKOpOCTb BbI€JJaHUs OAKTEPHIL, METOABI UX ONPEEIICHHS.

6. OOecneyeHHe CAHUTAPHO-TUTHEHHMYECKMX TPeOOBAHMH NPH BBINOJHEHUH HAYYHO-
HCCJIe0BATENbCKUX OHOIKO0JI0THYecKHX padoT B cepe MOHMTOPHHIA U OXPAaHbI BOJAHOM
cpe/ibl, BOCCTAHOBJICHUSI U OXPAHbI BOJHBIX 0HOpeCcypcoB.

6.1. Canurapnas mukpoobuosorusi. Kpatkas ucropust pasButus. OCHOBHBIC IMOHATHS U METO[IBI.
TpeGoBaHMs K CAHUTAPHO-TIOKA3aTEIbHBIM MUKPOOPTraHU3MaM.

6.2. CaHUTapHO-MHUKPOOHOIOTHUECKOE UCCIIC0OBAaHUE BOJIBI.

6.3. HopmatuBHO-3aKOHOAATENIbHAsI 0a3a W PETJIAMEHTHI, OMPECSISIONINe METOIbI M TIOPSI0K
NpoBeIeHUs] OAKTEPUOIOTHUYECKUX UCCIIEIOBAHUI BOIBI.

6. O0pa3oBaTe/ibHbIE TEXHOJOTMH, B TOM YHCJI€ TEXHOJOTHH IJIEKTPOHHOI0 OOyYeHHUS H
AMCTAHIMOHHbIE O00pa3oBaTe/ibHbIE TEXHOJOIHH, HCHOJb3yeMble MPH OCYIIECTBJICHUH
00pa3oBaTeIbLHOIO Mpolecca Mo JMCIHUNIUHE

B npouiecce o0yueHust HCMOIB3YIOTCS ClIEAyOIIKe 00pa3oBaTeNbHbIE TEXHOIOTHH:

BBoanasi Jiekums —JaeT MEpBOE ILEJIOCTHOE TMPEJACTaBICHUE O JUCLHMIUIMHE U
OpUEHTHUPYET CTYACHTAa B CHUCTEME€ W3Yy4EHHUs NAaHHOW MUCHUIUIMHBL. CTYyIAEHTBI 3HAKOMSTCS C
Ha3HAYCHWEM U 33JjadaMH Kypca, €ro POJbl0 M MECTOM B CHCTEME y4eOHBIX IUCIUIUIMH U B
CHUCTEME MOATOTOBKHM B IesnoM. [laeTcst kpaTkuili 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKU U
MPAKTUKH, TOCTHKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUCHBIX, U3NIATal0TCs MEPCIICKTHBHBIC
HampaBjieHUs ucciaenoBaHuid. Ha 3Toll  JeKIMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpTraHHU3aIlIOHHBIE OCOOCHHOCTH pPabOThl B pamMKax MTaHHOW IUCIUIUIMHBI, a TakkKe IaeTcs
aHaJIN3 PEKOMEHIyeMOW Y4eOHO-METOAMUECKOUN JTUTEPATYPHI.

AxkageMuvecKasi JJEKIHs ¢ JIeMEHTAMHU JeKIUH-0eceabl — OCIeA0BaTeIbHOE H3J10-
JKEHUe MaTepuaja, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO B BHJE MOHOJIOra IPernoJaBaTels.
DneMeHThl JeKIuu-0eceapl 00eCreYnBaIOT KOHTAKT TPENoAaBareis C ayIJUuTOPHEH, dYTO
MO3BOJIIET TPUBJIEKaTh BHUMAHUE CTYACHTOB K HauOojiee BaXKHBIM TeMaM JUCLMILIUHBI,
AKTUBHO BOBJIEKAaTh MX B Yy4YEOHBIH MpOIECC, KOHTPOJIMPOBATH TEMIT HM3JIOKECHHS Y4eOHOTO
Marepuaia B 3aBUCUMOCTH OT YPOBHS €ro BOCHPHATHS. JIEKIIMM YUTAIOTCSl ¢ MCTOIb30BaHUEM
MyJbTUMEAUNHBIX  Mpe3eHTauuil. OHM  MpEearnoyiiaraloT  MOCIEAOBAaTEIbHOE  U3JI0XKEHUE
Marepuana, OCYIIECTBIAEMOE NPEUMYIIECTBEHHO B BHJIE MOHOJIOTa TMPEMNoIaBaTels.
TpeGoBaHMs K JEKIUU: COBPEMEHHBIM HAy4YHBI ypOBEHb U HACBIIICHHAs MH(POPMATHUBHOCTb,
yOenuTenbHas apryMeHTalus, JOCTyMHas W TIOHSATHas peub, YeTKas CTPYKTypa W JIOTHKa,
HAJIMYUE SIPKUX TPUMEPOB, HAYYHBIX JOKA3aTENbCTB, 000CHOBAHUM, ()aKTOB.

VYueOHbIil Kypc 0azupyeTcsi Ha COUYETAHUU JICKIIMOHHBIX M J1a0OpaTOPHBIX 3aHATHMA, a TaKKe
CaMOCTOSITENILHOM pabOThI CTYIEHTOB.

IIpakTnyeckoe 3ansiTHe (ceMuHap) — gopMmMa y4eOHO-NIPAKTUUECKUX 3aHATUH, MpPU

KOTOpOii o0Oydaromiuecs: 00CYKIar0T COOOIICHUS, JOKIaAbl U pedepaTsl, BHIMOIHEHHBIE MU 110



pe3yabTaTaM U3ydeHHus yueOHOM MM Hay4YHOU JuTepaTyphl IO PyKOBOJCTBOM IpPENoIaBaTels.
[IpenonaBaTens B 3TOM cllydae SIBISETCA KOOPAMHATOPOM OOCYXKIEHHH TEMbl CEMMHApa,
MOJATOTOBKAa K KOTOPOMY sIBiIsieTCsl 00si3aTenbHOM. IloaToMy Tema ceMUHapa M OCHOBHBIC
UCTOYHUKU OOCYXIEHUS MNPENbSABIAIOTCA A0 OOCYXKIEHHs Ul AETalIbHOTO O3HAKOMIICHMS,
uzyuenus. llenmu oOcyxnaeHuii HampaBieHbl Ha (OpMHUpOBaHHE TNPO(EeCcCHOHATBHBIX
KOMIIETEHIIMH U 3aKpeIIeHne 00CyK1aeMOoro MaTepuara.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMH U
HAaBBIKOB II0 3aKpPEIUICHUIO IOJIYYCHHBIX HA JICKIMW 3HAHUM IIPU BBIIOJHCHUM 3aJaHUAN
NPaKTUYECKOTO XapakTepa B JIAOOpaTOpHBIX ycloBHsX. JlabopaTopHble 3aHSATHS TMOCBSILEHBI
OCBOCHMIO PYTHHHBIX METOJIOB pPabOThl ¢ MUKPOOPraHU3MaMH, ONPEAEICHUI0O HOPMUPOBAHHBIX
MHUKPOOHMOJIOTHYECKUX TOKa3aTesnell MUKPOOMOIOTHYECKOI0 MOHUTOPHHIA MPUPOIHON CpEJIbL.
[IpenycmoTpeHo npoBeieHHE (PPOHTAIBHBIX OIPOCOB U KOHTPOJIBHBIX paboT 10 TeMaM 3aHATHH;
UCTIOJIb30BaHUE JKUBBIX OPraHU3MOB IS HCCIENOBaHMH Ha J1a0OpaTOpHBIX paboTax;
00CYX/I€HUE IKCIIEPUMEHTAIBHBIX PE3YJIBTATOB I10 UTOTraM Ka)KJJ0r0 3aaHusl.

CamocTosiTe1bHasi padoTa CTYJICHTOB BKJIIOUAET UCIOJIb30BaHUe OHOIMoTeyHoro (Gounaa
U JIEKTPOHHO-OMOJIIMOTEYHON CHCTEMBI, MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIPOCHI IO
TeMaM M 33JaHUN Ui CaMOCTOATENbHOM paboThl. B mepmos camMocCTOSTENbHOW MOATOTOBKH
CTYAEHTBI UMEIOT BO3MOKHOCTb OOCYAMNTh 3aJaHHBIE BOIIPOCHI € IPENOJaBaTEIeM.

KoncyabTanuu — Buj y4eOHBIX 3aHSATHH, SBISIOMIMKACA OXHOM M3 (OPM KOHTPOJIS
CaMOCTOATENIBHOW  paboThl  cTylIeHTOB. Ha KoHCydbTanmusx Mo MpockOe CTyIEHTOB
paccMaTtpuBaroTcsi HauOoJjiee CIIO)KHBIE MOMEHTBHI IMPH OCBOCHHUH MaTepHaa JUCHUILIUHBI,
IIPENoAaBaTesb OTBEYAaeT HAa BOIPOCHI CTYyAECHTOB, KOTOPBIE BO3HHKAKOT y HHUX B IIpoLecce
CaMOCTOSITEIILHOM PabOTHI.

B nporuiecce 00ydeHus: HCHOIB3YIOTCS CIEIYIOIUE TEXHOJIOTHH 3JIEKTPOHHOTO 00YUYEeHHUs
U IMUCTAaHIIMOHHBIE 00pa30BaTEIbHbIE TEXHOIOIUHU:
JIEKTPOHHBIN y4eOHbIN Kypc «BoaHass MUKPOOHOIOTHSI 1 MHUKPOOHOJIOTHYECKHI
KOHTPoJb» B LMS DuexTponnslii yuusepcutetr Moodle SAApI'Y, B koTopom:
- TPEACTABIICHBI IPE3EHTALIUY JIEKLINN;
- 3a7aHus 110 JJaOopaTOPHBIM pabOTaM U MPAKTHUUECKUM 3aHATUSM;
- 3aJaHMs Ul CaMOCTOSATENIbHOM paboThl 00yUaIOIMXCs 110 TeMaM JTUCIMILUIMHEI,
- OCYILECTBJISIETCSl MPOBEACHHUE  OTIEIbHBIX  MEPONPUATUN  TEKYLIEro  KOHTPOJIS
yCIIEBAEMOCTH CTYCHTOB;
- TPEeACTaBJICHBI NIPaBUIIA IPOXOKICHHS MPOMEKYTOUHON aTTECTALUU 1O JUCLUILIMHE;
- TpeICTaBlIieH CIUCOK Yy4eOHOM JUTepaTypbl, pPEKOMEHAyeMOH JUIsl  OCBOEHUS
JUCIUIINHBL,
- mpenctaBieHa MHpopManus o (GopMe M BPEMEHH IPOBEICHHMS KOHCYJIbTALU 110
JUCIUIUIMHE B PEXXUME OHJIAlH;
- mocpeacTBOM  (GopyMa  OCYIIECTBISETCS CHHXPOHHOE M (WIM) ACUHXPOHHOE
B3aUMOJICHCTBHE MEXIy OOYYalOUIMMHUCSA W TIPENoJaBaTeleM B paMKaxX HW3ydeHHS
JUCLUIUINHBL.

7. IlepevyeHb JHIEH3HMOHHOTO M (WJIH) CBOOOJHO PACIPOCTPAHSIEMOr0 IPOrPpaMMHOIO
obecrneyeHusl, MCMOJIb3YyeMOI0 MNpPH OCYIIECTBJIEHHH OOpPa30BaTeJILHOrO TMpolecca Mo
AUCHMILIHHE

B mpomecce ocymecTtBieHus 00pa30BaTENBHOTO — Tpolecca IO  JTUCIHIUINHE
UCTIOJIb3YIOTCS:

B mporiecce ocymiecTBieHust 00pa30BaTEIBHOTO MPOIECCa UCTIONB3YIOTCS:
— omeparroHHbIe cucTeMbl cemeiicTBa Microsoft Windows;
— mnporpammsl Microsoft Office;
— mporpamma Adobe Acrobat Reader;
— Opay3zepsl Mozilla Firefox, Google Chrome.



8. Ilepeyenb coBpeMeHHBIX MNPOEeCCHOHANBHBIX 0a3 JAAaHHBIX W HHQPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYLeCTBJICHUH 00pa30BaTeIbHOIO Mpolecca 1o
JUCHUIIMHE (P He0OX0UMOCTH)

B mpomecce ocymectBieHus — 00pa30BaTENbHOTO — Mpoliecca IO JUCIHIUIHMHE
HCIIOJIB3YIOTCS:

ABroMaTtusupoBaHHas  OubOianoTeyHo-uHPOpmanmonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

9. IlepeyeHbr OCHOBHOII W  /IONMOJIHUTEJbHOW  y4eOHOH JHTepaTypbl, pecypcoB
HH(GOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTH «HMHTepHeT» (IPU HEOOXOAMMOCTH),
PEeKOMeHAYeMBbIX [1JIsl OCBOCHHS JMCIHIIIHHbI

a) OCHOBHasI JIMTEPATypa

1. IllexoBmoBa H.B. Dxonorust BOIHBIX MUKpPOOPTaHU3MOB: ydeOHOe mocoOue. - SApociaBib:
Apl'Y, 2008. - 132 c.

2. llexoBuoBa H.B. Dkosiorus BOIHBIX MUKPOOPraHU3MoOB. - Apocnasib: Apl'Y. 2011. - 83 c.

3. DKoyorusi MUKpOOpraHu3MoB: yueOHuK ais OakanaBpos / Ilog obmy. AWM. Herpycosa. - M.:
FOpaiit, 2017. - 267 c.
https://biblio-online.ru/book/C37831F7-AC8A-49A4-B3C7-3B28736BF655/ekologiya-
mikroorganizmov

0) 10MOJTHUTEIbHAS JIUTEepaTypa

1. I'opnenko B.M., lyoununa I'.A., Ky3uenoB C.M. Dkoj0rust BOAHBIX MHUKPOOPTaHU3MOB. -
M.: Hayka, 1977. - 289 c.

2. I'pomoB B.JI., [TaBnenko I'.B. Dxonorust 6akrepuii: yue6. mocobue. - JI.: M3a-Bo Jlenunrp.
yH-Ta, 1989. - 246 c.

3. I'yceB M.B., Muneesa JI.A. Mukpobuosorus. - M.: Akagemus, 2003. - 464 c.

4. JI3r06an A.H. JlecTpyKkuus OpraHndecKoro BEIIeCTBa M UK METaHa B IOHHBIX OTJIOKECHHSIX
BHYTPEHHUX BOJ0EMOB. - fpocnasis: [Ipuntxayc, 2010. - 187 c.

5. Nybounwuna I'.A., Ky3nenos C.1. MeTobl n3ydeHus BOAHBIX MUKpOOpPraHU3MOB. - M.: Hayka,
1989. - 288 c.

6. Konnakona I'".B. Canurtapnas mukpoouosorus. - Spocnasnb: Apl'Y, 2005. - 83 c.

7. Konbios A.U., Koconanos JI.b. bakrepuorankton Bopoxpanwinil Bepxueit u Cpenneit
Bonru. - M.: U3g-so CI'Y, 2008. - 377 c.

8. IlpakTukyM 1o MukpoOuonoruu: yaebHoe nocodue mis By3oB / Ilog pen. A.M. Herpycosa. -
M.: Axagemus, 2005. - 603 c.

9. CoBpeMeHHas MuKpoOHonorus: mpokapuotsl / Ilox. pen. M. Jlemremepa, I'. Jlpesca,
I'. HInerens. - M.: Mup, 2005. - 496 c.

10. nerens I'. O6uiast Mukpobuonorus. - M.: Mup, 1987. - 563 c.

10. MaTepuajibHO-TeXHUYECKAS 0a3a, Heo0XoauMas hifi f: OCYIIEeCTBJICHUSA
00pa3oBaTeJILHOIO NMpoiecca No JUCHMUIINHE

MarepuanbHo-TexHHUECKas: 0a3za, HeOOXOAMMas ISl OCYIIECTBICHHUS 00pa30BaTEILHOIO
mpoiiecca 1Mo AUCIUIUIMHE BKII0YAET B CBOM COCTaB CIEIUAIbHbIC TTOMEIIICHHUS:
-y4eOHbIe ayJUTOPHH TSI IPOBEICHUS 3aHATUHN JICKITHOHHOTO THIIA;
-yuyeOHBbIC ayJUTOPUU JUIsl TIPOBEIICHUS CEMHHApPOB, J1abOpaTOpPHBIX padOT, TPYNIOBBIX U
WHJVBUIyaJIbHBIX KOHCYJIBTALMM, TEKYILLEr0 KOHTPOJIS U IPOMEKYTOYHOU aTTECTALIUH;
-TIOMEIIICHHUSI 111 CAMOCTOSITEIIBHOU PaOOTHI;
-IIOMCIICHUA JIA XpaHCHI/DI n HpO(i)I/IJIaKTI/I‘-IGCKOI‘O O6CJIy)KI/IBaHI/I}I TEXHHUYCCKHUX Cpe,Z[CTB
00y4eHwusl.



CrnenuanbHble MTOMEIIECHHUST YKOMILJICKTOBAHbI CPEACTBAMU OOYUYCHHMS, CIIYKAIIUMHU JJIs
MIpEACTaBICHUS YueOHOW HH(POpMAIMK OOJIBIIION ayTUTOPHH.

Jns  mpoBeneHHMs ~— 3aHATHH — JIGKIMOHHOTO — TUIA  Ipeularalorcs  HaOophbl
JIEMOHCTPAIIMOHHOTO  00OpYy/IOBaHMs M y4YeOHO-HATJISAIHBIX IMOCOOMA, XpaHsIHecs Ha
AIIEKTPOHHBIX HOCUTENSAX M 00ECIeYynBaIOIIe TeMaTHYECKUE WITIOCTPAIMH, COOTBETCTBYIOIINE
pabouynm nporpaMmam JUCIUIUINH.

[Tomemenuss Al caMOCTOSTENFHON pabOThl 00YYAIOMIMXCSI OCHAIICHBI KOMIBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO MOJAKIIOUEHUs: K ceTu «VHTepHeT» M obecrieueHueM JocTyna B
3IIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO CpEely OpraHU3alllu.

ABTOD:

3aB. Kadeapoii 6OTaHUKHU U 7@/
MUKPOOHOIIOTHH, K.0.H. ‘ /{//1/ H.B. IllexoB1ioBa



IIpunioxenne Ne 1 k paGouyeii mporpamMmme JMCHHMIIIHMHBI
«BoaHasi MUKPOOHOJIOTHSI | MUKPOOHOJIOTHYECKUIT KOHTPOJIb)

DoH/I OLICHOYHBIX CPEACTB
AJI IPOBE/ICHUs] TEKYLIEro KOHTPOJISA yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTALMM CTYAEHTOB
10 JMCUHUILIHHE

1. Tumnosble KOHTPOJIbHBIC 3a1aHUA U HHBIC MaTEepHUAJIbI,
HCMOJb3YyEMbI€ B MPOLECCE TCKYIIECT0 KOHTPOJIA YCIIEBACMOCTH

BOITIPOCHI AJIA @POHTAJIBHOI'O OITPOCA
Tema 1. «BBegenne. UcTopusi BOSHMKHOBEHHS U PA3BUTHS BOAHOH MUKPOOMOJIOTHM:
OCHOBHbBIE HANIPABJICHUS] U METO/bI, PeAMeT M 32Ja4H BOJHOI MUKPOOHOJIOT UM

1. [TpenmMeT 1 3a1a4u BOJHOW MUKPOOHOIOTHH.

2. HavanpHbIii 3Tan pa3BUTHs BOJHOW MUKPOOHOJIOTUHY; €r0 IPEANOCHUIKU U UTOTH.

3. Pa3Butue BogHO# Mukpoouoioruu B 1925-1940 r.r.

4. Pa3BuTHE MHUKPOOMOJIOTUIECKIX UCCIICIOBAHHI BOJOEMOB TIOCIIE BTOPOU MUPOBOI BOWMHEI.

5. Pa3Butne BogHOM MuKpoOuonoruu B X XI Beke.

6. OyHIaMEHTaTbHOE U IPUKIIATHOE 3HAYECHUE BOJHOW MUKPOOUOIIOTHH.

7. Mopdoduznonorndeckoe HarpaBjIeHUE BOJHOW MUKPOOUOJIOTHH: TIPEIMET, METO/IbI U 3a]1a4l
COBPEMEHHOTO YTamna.

8. XapakTepucTHKa NpoayKIHOHHO-TPO(MOIOTUYECKOT0 HANPaBICHHs BOJHOW MUKPOOUOJIOTHH.
9. IIpenmer u 3a1aun OHOTCOXMMHUECKOTO HAPABICHUS BOTHON MUKPOOHOIOTHH.

Tema 2. «KavecTBeHHBIIl COCTAB MUKPOOHOTHI BOJ0EMOB U METOAbI €r0 AHAJIN32»
. TakCOHOMUS BOJTHBIX OaKTEpHUH.

.. Crioco0sI cy1iecTBOBaHUS MUKPOOPTaHU3MOB B BOJIHOM cpejie.

. CymHoCTh oUroTpoun BOAHBIX OAKTEPHI.

. XapakTepucTika OakTepuil HeHCTOHA.

. XapaKTepucTuka adpoOHOro 0aKTEPHOIIJIAHKTOHA.

. MukpoOOIIEHO3 KUAKOTO JTHA.

. XapaKTepucTuKa aHa3pOOHOTO OAKTEPHOIIJIAHKTOHA.

. XapakTepucTika 0aKTeprOIIeH03a UIOBBIX OTIOKECHUH.

. AJJIIOXTOHHBIE 1 ABTOXTOHHBIE MUKPOOPTaHNU3MbI BOJIOEMOB.

10. OcHOBHBIE (PYHKIIMOHAIBHBIE TPYIIITBI ABTOXTOHHBIX MUKPOOPTAaHH3MOB B BOJIOEME:
CIIENUATIUCTHI U YHUBEPCAJBI, "MUKpOdII0opa pacCeMBaHUA", K(MUKPOOPTAaHU3MbI T€HO(DOHIAY.

O 0 1N DN B W —

Tema 3. «'eoxumuueckasi 1eATeIbHOCTb BOAHBIX MPOKAPHOT U METO/IbI ONpeaeSIeHHs UX
MeTa00Iu4YeCKON AKTHBHOCTH»

1. OGmras cxema KpyroBopoTa yriepojia B BOJOEME B y4acTHE B HEM OaKTepHil.

2. MetunotpodHsie OakTepuu: 001as XapaKTePUCTUKA, METOJIbI BbIJICIICHUS, POJIb B
KPYTOBOPOTE BEIIECTBA M YHEPTUH B BOJJOEME.

3. MertaHokucsromue 0akTepuu: o0Ias XapakKTepucTUKa, METOIbI BbIICICHUS, POJIb B
KPYTOBOPOTE BEIIECTBA M YHEPTUH B BOJJOEME.

4. YT1eBoJOpOJOKUCIISIONINE OaKTepru: 00I1as XapaKTeprCTUKa, METO/IbI BBIIEICHNUS, POJIb B
KPYTOBOPOTE BEILIECTBA M YHEPTUH B BOJJOEME.

5. Lemmono3opa3pymaromue 6akrepun: o0I1as XapaKTepUCTUKA, METOAbI BBIICTICHUS, POJIb B
KPYTOBOPOTE BEILIECTBA M SHEPTUH B BOJJOEME.

6. AuleroreHHbIe OaKTepuu: 00IIas XapaKTePUCTUKA, METO/IbI BBIJICIICHUS, POJIb B KDYTOBOPOTE
BEIIIECTBA M YHEPTUH B BOJOEME.



7. MacnstHoKucIble OakTepun: 0011ast XapakKTepUCTHKA, METOIbl BBICIICHHS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

8. MeTtanobpa3yromue 0akTepuu: 001as XapaKTepUCTUKa, METO/IbI BBIJICIICHUS, POJIb B
KpYTrOBOPOTE BELIECTBA U SHEPTUU B BOJIOEME.

KpyroBopoT a3oTa B BojjoemMax 1 y4yacTHe B HeM OakTepuil.

9. A3zoTdukcaropsl: 00111ast XapaKTepUCTHKA, METObI BbIIEJICHHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJJOEME.

10. AMMoHuuUKaTOpbI: 001Ias XapaKTepUCTUKA, METO/IbI BBIICTICHUS, POJIb B KPYTOBOPOTE
BELIECTBA U YHEPTUU B BOJIOEME.

11. XemonutorpodHbie HUTPUPUKATOPHI: 00111asi XapaKTePUCTUKA, METO/IbI BBIJIEICHHUS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

12. TerepoTpodHbie HUTPUPHUKATOPHI: 00IIAs XapaKTEPUCTHKA, METOJIbI BBIJEIIEHUS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

13. Jlenutpuduxatopsl: 001as XxapakTepUCTUKA, METO/IbI BBIICJIEHHUS, POJIb B KPYTOBOPOTE
BELIECTBA U YHEPTUU B BOJIOEME.

14. KpyroBopoT cepsl B BOJIoeMax M y4acTHE B HEM OaKTepHil.

15. MuKpOoOpranu3Msl, OCyIIECTBIISIONINE JUCCUMMIALIMOHHYIO CYJIb(aTPEIyKINIO B BOJIOEMAX:
oO11ast XapakTepuCTUKa, METOIbI BbIICTICHUS, POJIb B KPYTOBOPOTE BELIECTBA U SHEPTHH B
BOJIOEME.

16. Cynbdarpenynupytomiie 0akTepuu: 001as XxapakTepruCTHKa, METO/IbI BBIJICICHUS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

17. Cepopenynupyroiiue 0akTepun: 00IIasi XapaKTepUCTHKA, METOIbI BBIJICIICHUS, PO B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

18. OcHOBHBIE (PU3HOTOTUYECKHUE TPYIITHI OAKTEPHUH - MPOIYIIEHTOB CEPOBOIOPOIA B BOJAOEME.
19. Mukpoopranu3Msbl, OKHCISIOIINE cepy: 00I1as XapaKTepuCTHKa, METO/IbI BBIACTICHUS, POJIb B
KpYroBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

20. doTtocuHTe3UpyOIMKE OaKTepUn: 00IIas XapaKTEPUCTHUKA, METO/IbI BBIACIICHUS, POJIb B
KpYroBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

21. XeMoauTOTpO(HBIE CEPOOKUCTSIONTIE OaKTepHH: 001Ias XapaKTepUCTHKA, METO/IbI
BBIJIEJICHUS, POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTHH B BOJOEME.

22. becuBeTHbIe cepobakTepuun: 001as XapaKTEpPUCTHUKA, METO/IbI BBIACIICHUS, POJIb B
KpYTroBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

23.KpyroBopot (ocdopa B BojjoeMax U y4acTHE B HEM OaKTEpUH.

24. MUKpPOOPTaHU3MBbI, OCYIICCTBIIIONINE KPYTroBOpOT hocdopa B BogoemMax: oOImas
XapaKTePUCTHKA, METO/bI BBIJICTICHHS, POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTHH B BOJOEME.
25. KpyroBopor kejie3a 1 MapraHiia B BOJOEMax 1 y4acTHe B HeM OaKTepuil.

26. MuKpoopraHu3Mbl, BOCCTAaHABIMBAIOIIUE JKEJIE30 U MapraHel] B BojjoemMax: o0mias
XapaKTepUCTHKA, METO/bI BBIJIETICHUSI, POJIb B KPYTOBOPOTE BEIIECTBA U SJHEPTHU B BOJOEME.
27. MUKpOOpraHU3Mbl, OKUCIISIOININE Kelle30 U MapraHell B BogoeMax: 001as XapakTeprucTHKa,
METO/Ibl BBIAENIEHUS, POJIb B KPYTOBOPOTE BEILLIECTBA U SHEPTUU B BOJIOEME.

Tema 4. «PoJib MUKPOOPraHU3MOB B IPOAYKTHBHOCTH BOAHBIX IKOCHCTEM U METO/bI ee
OLICHKH»

1. Posib GakTepuii B IpOJYKTUBHOCTH BOJIOEMOB.

2. MukpoOHOe cO0OIIECTBO IETPUTA U €r0 POJIb B MPOAYKTUBHOCTH BOJJOEMOB.

3. baktepuu Kak Muiia BOJHBIX )KUBOTHBIX.

4. ®axkTOpbl, ONpEACIIAIOIINE BO3MOKHOCTD BblelaH!Us OaKTepuil BOJHBIMH KUBOTHBIMHU.

5. OmpeneneHne YMCIEHHOCTH BOAHBIX OaKTEPHiA METOAAMHU MPSMOTO CYEeTa Ha MEMOPaHHBIX
dunpTpax.

6. OnpeneneHye YUCIEHHOCTH BOJIHBIX OaKTEpUil METOIaMU IIPSIMOTO CUETa HAa CTEKJIaX U B
CYETHBIX KaMepax.

7. buoxuMu4ecKkue METObl ONPEAEICHUSI MacChl BOJIHBIX OaKTEpUH.



8. MeTozb! orpeiesieHus: 0aKTepUanbHOM MPOAYKLIUHU B BOAOEMAX.

9. OteHKa MPOIYKIIMKA BOJHBIX OAaKTEpUi 1O CKOPOCTH MOTPEOICHUS KHUCIOPOIa.

10. OneHka npoayKIKUU BOJHBIX OaKTepHil 10 CKOPOCTH TeTepOTPOPHOI aCCUMUIIALIIH
YTIIEKUCIIOrO rasa.

11. Onpenenenue NpoAyKIUH U CKOPOCTH BhIEAaHUsT OaKTEpUi.

Tema S. «P0oJ1b MUKPOOPIraHU3MOB B CAMOOYHUILEHUU BOAHBIX IKOCUCTEM M METOAbI ee
onpeaeeHus»

1. [TpoGyieMbl CaMOOYHIIICHHS B BOJJOEMAX.

2. OCHOBHBIE MPOLIECCHl CAMOOYHUILEHHS BOJHON CPEBI.

3. AbuoTtuueckue (pakTOpsbI, BAUSIONINE HA CAMOOYHIIIEHUE BOTHON CPEIbI.

4. zydeHue necTpyKIUU KCEHOOUOTHUKOB. Y HUBEPCATBLHBIEC TIOJIXOIBI M ONIPECIICHHE
OMOOKHUCIISIFOIICH CITOCOOHOCTH KOHKPETHOTO BOJIOEMA.

5. MeTtonnueckre OCHOBBI CAMOOYHUILICHHS] BOJHON CPEbI.

P/B-ko3pdunneHT Kak MHTErpaibHbIN MOKa3aTeNlb OaKTepHaTbHONH aKTUBHOCTH B BOJIOEMAX.
6. Y enpHast CKOPOCTh POCTa M BpeMsl Te€HepaIliy KaK MOKa3aTesId HHTErpalibHON aKTUBHOCTH
OakTepuii B BOJOEMax.

7. NHTEeHCUBHOCTD JIBIXaHHS KaK HHTETPAIbHBIA IMOKa3aTelh OaKTEPHAIIBHOW aKTHBHOCTH B
BOJIOEMaX.

8. AcCUMUITAIIMOHHBIN KOA(PGUIIMEHT A U ero 3HAaYCHHE JIJIs1 OIICHKH (PH3NOIOTHIECKOM
AKTUBHOCTH BOJHBIX OaKTEpHil.

9. Koaddunuent sneprernyeckoro oomena Kz u ero 3nauenue i olieHKH GU3NOIOTUYECKOM
AKTUBHOCTH BOJHBIX OaKTEpHil.

10. A»poGHast u aHadpoOHasT JECTPYKIIUS OPraHUISCKOTO BEIIECTBA B BOJIOEMAX.

Tema 6. «ObecneyeHne CAHMTAPHO-TUTHEHWYECKHX TpPeOOBaHWMH NPH BBINOJHEHUH
HAY4YHO-HCC/I1eJ0BATE]bCKUX OMO03K0JI0rMYecKUX padoTr B cdepe MOHMTOPMHIA U OXPaHbI
BO/JHOM cpe/bl, BOCCTAHOBJICHUS] M OXPaHbI BOJHBIX OMOpecypcoB»

1. CanurapHasi MUKpOOHOJIOTHSI, TPEAMET U 33Ja4d UCCIICIOBAHMUS.

2.Kpatkast ucropusi pa3BUTUSI CAHUTAPHOU MUKPOOHOJIOTHUH.

3. IlpsMoe ompezneneHHe TMAaTOrE€HOB U ONPENEIECHUE  CAHUTAPHO-IIOKA3aTEeIbHBIX
MHKPOOPTraHU3MOB.

4. bakTepuu rpynnbl KAIIEYHOM MaTouKy, UX 00I1asi XapaKTepPUCTHKA.

5. bakrtepuu, OnpenensomMe CaHUTAPHYIO 3arpsi3HEHHOCTb BOJIOEMOB, METOJbI BBIJCICHUA,
POJIb B KPYTOBOPOTE BELIECTBA U YHEPTUU B BOJOEME.

6. Onpenenenne 001Ero MUKPOOHOTO YUCIIA BOJBI, KOJTU-TUTPA M KOJIU-UHICKCA.

7. Onpenenenue B BoJe KONU-(aros.

8. IloneBsle MeTOABI cCaHUTAPHO-MHKpoOHonorndeckoro aHanmza (OCT 24849-81).

9. Boma u Bomonoaroroska. Tepmunsl u onpenencHus (I'OCT 30813-2002).

10. Bona nutbeBas. O0mue TpeGOBaHMs K OpraHu3aliy U Metonam KoHTpodis kadectBa ([OCT P 51232-
98).

11. T'uruenwueckue TpeOOBaHHWS K KA4deCTBY BOJBI, IHUTHEBOM IIEHTPAIU30BAaHHOTO U
HEICHTPATM30BAHHOTO, B TOM YHCIIE TOPSYEro BOJOCHAOKEHUS, YIAaKOBAHHOM MUTHEBOUW BOJIBI,
BKJIIOYasl IPUPOJHYI0 MMHEPAIbHYIO BOZAY, IOBEPXHOCTHBIX IIPECHOBOIAHBIX U MOPCKHUX
BOJIOEMOB B MECTaX BOJ03a00pOB M PEKpealdyd B YepTE HACENIEHHBIX IYHKTOB, MOA3EMHBIX
HMCTOYHHUKOB BOJOCHA0KEHUSI, TEXHUYECKOTO BOJOCHA0XKEHHSI, OACCEITHOB M aKBaImapKoB (KpoMe
0acceifHOB, HMCIONIb3yEeMbIX B OATBHEOJIOTHUYECKHUX IIEJISAX), CTOYHOM, AOMyCTUMON K cOpocy B
MOBEPXHOCTHBIE BOJIHBIE OOBEKTHI BHE YEPThl HACEJIIEHHBIX MECT (110 METOAMYECKUM yKa3aHUSM
Y CAaHUTAPHBIM MPABUIIAM U HOPMaM).



IIpumepnblie TecToBble 3ananus (LMS Moodle)
no teme 1. «BBenenue. UcTopusi BOBHMKHOBEHUS U PA3BUTHUS BOJIHOH MUKPOOMOJIOTHH:
OCHOBHbIE HANIPABJIEHUS] M METO/IbI, IPeIMET W 321244 BOJAHOH MUKPOOHOJIOTHI»

1) OCOBEHHOCTH BOAbI KAK CPEJIbl OBUTAHUA MUKPOOPI"AHNU3MOB:
3ammTa OT BBICOKUX TEMIIEPaTyp

3ammra OT BhICHIXaHUs

3ammra OT BBICOKHUX IEpenagoB TEMIIEpaTyp

OTCyTCTBHE OCTPBIX CTPECCOBBIX BO3ACHCTBUI

XPpOHUYECKOE BO3JCHCTBUE IKCTPEMAIIbHBIX (PaKTOPOB

Nk W=

2) ®UO yueHOro, KOTOpHIi BrepBble mpuMeHu Na2'*CO3 s onpenenenus cKopocTH
dboTocuHTE3a B OTUTOTPOGHBIX BOOEMAX., —

3) COOTBETCTBUE mexnay coBpeMeHHOM 3a1aueil BOJHOW MUKPOOHOJIOTUH U METOJIOM, C
MOMOII[BIO KOTOPOT'O OHA PEIIaeTCs:
A. Onpenenenre cnermupuIeckiux MUKPOOHBIX 1) AHaim3 MHOTO0Opa3us MOCIeI0BaTEIbHOCTEH

CEpOTHUIIOB Hyksnernnos B 16S pPHK

b. Onpenenenne 4ncaeHHOCTH 2) UMMyHOJIOTHYECKHI
caMOo(III00OPECHUPYIOIIUXCS MOMYJIALUI

B. Perucrpanus reHoMOB, HIMEIOLIUX OYEHb 3) Ionumepasnas uennas peaxuus (I1L[P)
HU3KYIO YaCTOTY BCTPEYaeMOCTH

I'. ®unorenernyeckoe MHOrooOpasue 4) [IporouHas HUTOMETPHS

MHKPOOPTaHHU3MOB B BOJIHOM cpeae

4) XPOHOJIOTMYECKHM TTOPSIOK 06Hapy>KeHHs B BOJOEMAX CIISAYIOMIMX CPYIIIT
MHUKPOOPTIaHU3MOB:

A) MeTUI0TpOdBI — CHMOMOHTHI MOJUTFOCKOB;

b) Tunuuno BogHBIE CanpOTPOdHI;

B) HexynbTUBHpYEMbIE BUABI OAKTEPUIL;

I') bunsTpytromuecs Gpopmsl ,

J1) XeMOJIUTOABTOTPODHI.

no Teme 2. «KauecTBeHHBIH COCTAB MHKpOﬁI/IOTLI BOJOEMOB U ME€TO/IbI €0 aHAJIU3A»

1) 'PYIIIIBI BOAHBIX EAKTEPI/If/T, I[TPEACTABJIAIOIIVE COBOU OBOCOBJIEHHBIE
OBOJIOLIMOHHLIE BETBU:
1. AKTHHOIUIAHBI

2. Bogopomanbie TepMOQDHIIBI
3. 3elicHBIC HUTYATEIC

4. TlypmypHbie cepHbIC

5. TlporeobaxTtepun

2) T'PYIIIIbI AJUNIOXTOHHBIX MUKPOOPT"AHU3MOB B uiie me30TpodHOit pexu
A. Bacteroides B. Chlamidia . Leptothrix
b. Bdellovibrio I'. Geobacter E. Sphaerotilus

I'PYIIITIA MUKPOOPT"AHN3MOB, koTOpyI0 COOCTBEHHO BOHBIE OAKTEPHH COCTABIISIIOT B
BOJIOEMAX — ....



3) COOTBETCTBHE wmexay npuHIMIOM KIacCH(pUKAIMH MPOKAPUOT (CIeBa) U
rpyImnamMu OpraHu3MoB (CIIpaBa)

A. 110 KOJINYECTBY YTHIIM3UPYEMBIX CyOCTPAaTOB 1) aykcorpodsl
2) KOonmuoTpodsl

b. mo Heo0X0IMMOM KOHUEHTpAIMH YIJIepoaa B cpelie  3) OJUroTpodsl
4) npoToTpodsl

B. no notpe6HOCTSIM B HAOOpE MUTATEIBbHBIX BEIIECTB 5) CIEIUATUCTHI
6) yHuBepcaibl

no teme 3.  «['eoxumuyeckasi 1eATeJTbHOCTh BOAHBIX POKAPUOT U METO/bI ONpe/e/IeHUs
MX MEeTA00IHYeCKON AKTUBHOCTI

1) XEMOABTOTPO®bI, JAIOIINE BCIIBIIIKM MACCOBOI'O PA3BUTHA,
B BOJJOEMAX:

A) JleHuTpupUKaTOPHI

b) XKenezookucstomnue

B) MapranernBoccranaBInBaroIIie

I') HurpudukaTtopst

1) Cepookucnsiomnue

3) CTAAMUN KPYT'OBOPOTA CEPBI, ocymiecTBiisieMble TONBKO IPOKaApPUOTAMU
A) accumunsinus cynbhara
B) necTpykuust OpraHnYeCKUX BEIIECTB
B) BoccTanoBieHue cepsl
I') okucnenne cynbdaros
J1) okucneHue cepoBoAOpOaa

4) COOTBETCTBHUE mexy npuHIIUIIOM KJIaCCU(UKAIIUKA CTIOCOO0B KU3HU
MPOKAPHUOT (CJIEBA) U TPYIIION OpraHu3MoB (CIIpaBa)

A. 110 UICTOYHUKY yTIiiepoja 1) aBTOTpOdBI
2) ana’poObI
b. no uctouHukKy 3HEprun 3) aspoObl
4) retepoTpodsl
B. nmo 1oHOpYy 21EKTPOHOB 5) muToTpodsI

6) opranoTpodsl
['. Mo KOHEYHOMY aKLENTOPY IAEKTPOHOB 7) (poToTpodbI
8) xemoTpodbI

no reMe 4.  «PoJb MUKPOOPTraHU3MOB B IPOAYKTHBHOCTH BOJHBIX IKOCHCTEM
1 METO/Ibl €€ OLEHKID)

1) MPOAYLUEHTHBI O3EPHBIX DKOCUCTEM
A) AzotdukcaTopsl
b) Bomopocaun
B) I'mapodursr



I') I'pulsr
1) LHnanoGakrepun

2) BAPUAHTDI OIIBITA nyis onpeneneHust IpoyKIIMK OaKTepUOIIaHTOHA
METO/IOM M30JUPOBAHHBIX MPOO

A) ¢ 300MJTAHKTOHOM H TTFOKO30i

b) 6e3 30011aHKTOHA U TIIFOKO3bI

B) 6e3 3001m1aHKTOHA, HO C TJTFOKO30M

I') ¢ 300MIaHKTOHOM 0€3 TIIFOKO3bI

3) HAUBOJIEE BEPOATHBIE OIINBKU, ecnu a1t onipeaesieHnst YUCASHHOCTH canpoTpodoB
BBl IPOM3BENH MOceB pob Bobl Ha PITA u3 passenenus 106 u
HOJIYYHJIU CIUIOIIHOM POCT MO/ arapom.

4) CbIPAA 1 CYXAS BUOMACCHI BAKTEPHﬁ, €CJIM 00I1as YUCIEHHOCTD
COCTaBIIAET 2,5 MIIH. KJI/MII

o TeMe 5. «Poab MHUKPOOPraHusMoB B CAMOOYHUIINECHUN BOAHBIX IKOCUCTEM
U ME€TOABI €€ ONpeaACICHUSA

1) HABBAHUE cTymneH4aToro pas3iosKeHHsi OpraHnYeCKOro BEeIeCTBa reTepoTpOPHBIMU
MHUKPOOPIraHU3MaMH.

2) COOTBETCTBME mexy mHTErpaabHBIM MOKa3aTeeM OHOJIOTHIeCKOM
AKTUBHOCTH MPUPOIHBIX BOA U (GOPMYIOi

1) Ipoxyxuus OGakrepuit A) P/B
B)P +R
2) O6opaunBaeMOCTh OMOMACCHI B) P/A
3) Koadpunment accumusiimu ) (1 - K2)/K2

3) NOPAJOK cMmeHsl rpynn MHKPOOPTaHU3MOB B aHa’pPOOHOM IIEJUTIOIO30pa3iiararomeM
MHUKPOOHOM COOOIIIECTRE:

A) Aueroressl

b) Bpoamnpmuku

B) Mertanorenst

I') CynsdarpeaykTopbl

J1) LlenmronoauTuKu

4) BPEM# YJIBOEHU A BAKTEPUOITNIAHKTOHA, eciu yaenbHast CKOPOCTb pocTa paBHa
0,014 a!

TecToBbIC 321aHUA HTOTOBOI0 TECTA MO KYpPCY
dbopmupyrOoTCST M3 3aJaHUN TECTOBOIO KOHTPOJISI IO TeMaM H TMpeAcTaBieHsl B MY
[IlexoBuosa H.B. Dkonorus BOAHBIX MUKPOOPTaHU3MOB: METOIUYECKUE yKa3aHusl. - SpociaBib:

SpI'y, 2011. - 83 c.



2. Cniicox BONPOCOB M (MJIH) 3aaHUi /151 IPOBe/IeHUsI POMEKYTOYHOM aTTecTAlNU
Cnucok BONPOCOB K 3a4eTy

1. XapakTepucTuka BOJHONH MUKPOOUOJIOTUHU KaK YaCTHOTO HANPaBIIEHUSI MUKPOOUOJIOTHU U
TUAPOOHOIIOTHH.

2. OCHOBHBIE 3TaIlbl PA3BUTHS BOJHOW MUKPOOHMOJIOTUH C KPATKOW XapaKTEPUCTUKOM.

3. ®yHaamMeHTalbHbIE HAMIPABJICHUS BOAHON MUKPOOUOJIOTHH, pelIaeMble UMH 3a/1a4H.

4. ITpukaHble HANPABJICHUS BOJHOW MUKPOOUOJIOTUH U 33]au, KOTOPBIE OHU PEIAIOT.

5. Bona kak cpena ooutanuss MUKpoopraHu3MoB. OCOOEHHOCTH BOJIHBIX OaKTEPHA.

6. XapakTepuCTHKa OCHOBHBIX MUKPOOOLIEHO30B B CTPAaTU(UIIUPOBAHHOM BOZOEME.

7. IlpoucxoxneHne MUKpOOPTraHU3MOB B BOJIoeMaX. JKOJIOTMUECKHE CTPATETMH aBTOXTOHHBIX U
QJUTOXTOHHBIX BOJHBIX OaKTEpHil.

8. OcHOBHbIE (PYHKIIMOHAIBHBIE TPYIIbI ABTOXTOHHBIX MUKPOOPTaHU3MOB B BOJIOEME:
CHELMAIHNCTHI M YHUBEpCalbl, "MUKpodIopa paccenBaHus", «(MUKPOOPTaHU3MbI TeHO(DOHIaY.

9. O0mas cxema KpyroBopoTa yriepo/ia B BOJOEME B y4acTHE B HEM OaKTepHil.

10. Iluxn MeTaHa B BOJOEMaxX U MUKPOOPTraHU3MBI, €r0 OCYIIECTBIISAIOLIHE.

11. Hemrono3opaspymiaroniie 0akTepun: o0Ias XxapakKTepUCTUKA, METOIBI BBIICTICHUS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

12. YrneBogopooKuCsonue 6akTepun: oo1as XxapakTepucTiKa, METO/Ibl BbIICIIEHUS, POJIb B
KpYTrOBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

13. Auerorensble OakTepuu: 00IIas XapaKTepUCTHKA, METO/AbI BBIJICTICHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJJOEME.

14. MacnstHOKHCIIbIC OaKTeprn: 00IIIasi XapaKTepUCTHKA, METOIbI BBIJICJICHUS, POJIb B
KpYroBOpOTE BELIECTBA U SHEPTUU B BOJIOEME.

15. bakTepun, onpeaessaone CAHUTAPHYIO 3arps3HEHHOCTh BOJIOEMOB: 001Iast
XapaKTEpUCTHKA, METO/BI BBIJIEIICHUS], POJIb B KPYTOBOPOTE BEIIECTBA U SJHEPTHH B BOJOEME.
16. KpyroBopoT a30Ta B BOJ0€Max H y4acTue B HEM OaKTepHii.

17. AzotduxcaTopsl: o011as XapaKTepUCTUKA, METOIbI BBIICNICHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJIOEME.

18. AMMoHu(pUKaTOPBI: 00IIast XapaKTEePUCTUKA, METOIbI BBIICTICHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJIOEME.

19. Hutpudukaropsl: 001as xapakTepUCTHKA, METO/IbI BBIICICHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJIOEME.

20. lenutpudukaTopsl: 0011as XapaKTePUCTHUKA, METO/IbI BBIJICIICHHUS, POJIb B KPYTOBOPOTE
BELIECTBA U SHEPTUU B BOJIOEME.

21. KpyroBopoT cepbl B BOJOEMAaxX M y4acThe B HeM OaKTepuii: OCHOBHBIC TPYIIIbI, METOIbI
BBIJIEJICHUS], POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTHH B BOJOEME.

22. ®oTtocuHTE3UpyOIIKE OaKTepUn: 00IIas XapaKTEPUCTHUKA, METO/IbI BBIACIICHUS, POJIb B
KpYroBOpOTE BELIECTBA U SHEPTUU B BojioeMe. Poiib B MPOyKTUBHOCTH BOJIOEMOB.
23.KpyroBopot (hocdopa B BojjoeMax U y4acTHE B HEM OaKTEpUii: OCHOBHBIE TPYIIbI, METOIBI
BBIJIEJICHUS, POJIb B KPYTOBOPOTE BEIIECTBA U SHEPTHH B BOJOEME.

24. KpyroBoporT kelie3a 1 MapraHiia B BOJOEMax M ydacThe B HeM OaKTepuil OCHOBHBIE TPYIIIbI,
METO/Ibl BBIAECNIEHUS, POJIb B KDYTOBOPOTE BEILIECTBA U SHEPTUU B BOJIOEME.

25. Onpenenenre YUCICHHOCTH BOIHBIX OAKTepU METOJaMH MPSMOTO CUeTa.

26. buoxuMuyeckue METObI ONPEAEIECHUS MacChl BOJHBIX OaKTEpUH.

27. Metoabl onpeaeneHus 0akTepuanibHON MPOAYKIUU B BOJOEMAX.

28. Ompepenenne NPOAYKIIMU U CKOPOCTH BhIEAaHUsI OaKTEpPUil METOIOM Pa3BEICHUMN.

29. P/B-k03¢duiineHT Kak HHTETpalIbHBIN MOKa3aTeNnb OakTepruaibHOW aKTUBHOCTH B BOJJOEMaX.
30. Y aenbHast CKOPOCTh POCTa U BpeMsi T€HEpallK KaK oKa3aTeJId HHTErpaJIbHON aKTUBHOCTHU
OakTepuii B BOJOeMax.

31. IHTEHCUBHOCTD JIbIXaHUS KaK MHTErpajbHbIN MOKa3aTeNlb OaKTepUaaIbHOW aKTUBHOCTH B
BOJIOEMaX.



32. Metoap! onpeieneHust CKOPOCTH BhIEJaHUS OaKTEPHiA.

33. AcCUMUTISATIMOHHBIN KO3(PGUIIMEHT A U ero 3HAaYCHHE JJIs1 OIICHKH (PU3UOTIOTHIECKOM
AKTUBHOCTH BOJHBIX OaKTEpHil.

34. Koaduuuent sneprernyeckoro oomena Ko v ero 3HaueHue st OueHkd (Hru3HoI0ruueckon
AKTUBHOCTH BOJHBIX OaKTEpHil.

35 Ponp GakTepuii B MpOAYKTUBHOCTH BOJIOEMOB.

36. I[Ipobnembl caMOOUHILIEHHS B BOI0eMax. AOHMOTHUECKUE (PAKTOPBI, BIUSIOIIUE HA
CaMOOYHIIEHUE BOJHOM CPEIbI.

37. OcHOBHBIE ITPOLIECCHl CAMOOYUILIEHNS BOAHOM cpefbl. M3yueHne nectpykuumn
KCEHOOMOTHKOB. Y HUBEPCATbHBIC MOIXO/IbI M ONPEACIICHHEe OMOOKHUCIISIONIEH CITOCOOHOCTH
KOHKPETHOTO BOJIOEMA.

38. CaHuTapHO-MUKPOOHOIOTHYECKHE UCCeA0BaHUs BOAbI. KpaTkas ucTopus pa3BuTHS,
OCHOBHBIE ITOKa3aTeIu.

39. CoBpeMeHHbIE TPeOOBaHUS K CAHUTAPHO-TUTUEHHYECKOMY KaueCTBY BOJ| pa3HOTO
MIPOUCXOXKICHUS.

40. [ToneBbie METOIBI CAHUTAPHO-MUKPOOHOIOTUYECKOTO aHalin3a Boibl. [IpaBuiia acenTuku B
MOJIEBBIX U JIAOOPATOPHBIX YCIOBHUSX.

IIpaBuJia BBICTABJICHNUSI OLIEHKH 110 Pe3YJbTATAM ONPOCa:

- OmauyHo BBICTABIIAETCS 3a IOJHBIA OTBET HA MOCTABJICHHBIM BOIIPOC C BKIIFOUEHHEM B
coJepaHUE OTBeTa pacckaza (JIGKIUMU) TMpenojaBaTeNs, MaTepuaJoB  Y4YEOHUKOB,
JIOTIOTHUTEIBHOU JIUTEpaTyphl O€3 HABOISALIMX BOIIPOCOB.

- Xopouto BBICTABISETCS 3a TOJIHBIM OTBET HA TOCTABJICHHBIA BOMPOC B 00BEME pacckasa
(JlekMu) TpemnojaBaTesis C BKJIIOYEHHEM B COJEp)KaHHE OTBETAa MaTepUaoB Y4eOHUKOB C
YETKUMH MOJOKUTEIbHBIMU OTBETAMU HA HABOSIINE BOMPOCHI MPErogaBaTesl.

- YooenemeopumenvHo BBICTABIAETCS 32 OTBET, B KOTOPOM O3BY4YEHO Oo0j€e MOJIOBUHBI
TpeOyemMoro MaTepuana, ¢ MoJI0KUTEIHLHBIM OTBETOM Ha OOJIBIIYIO YACTh HABOSIINX BOMPOCOB.

- Heyoosnemeopumenvno BBICTABISIETCS 32 OTBET, B KOTOPOM O3BYYEHO MEHEE IOJIOBUHBI
TpeOyemMoro MaTepuana Wind He 03BYYEHO TJIaBHOE B COACPKAHHH BOIMPOCA C OTPHUIATEIHLHBIMU
OTBETAMH Ha HaBOJSIIME BOMPOCHI, WIM OOyYaIONIMICS OTKa3ajcsi OT OTBeTa 0e3
MPEBAPUTENHEHOTO OOBSICHEHHUS YBAKUTEIbHBIX PUYHH.

IIpaBuJjia BbICTABJIEHNS OLEHKH 0 Pe3yJbTaTaM TeCTOBOI0 KOHTPOJIs:
PesynbTatsl TECTA OLICHUBAIOTCS 11O apU(PMETUUYECKOM 1IKaJIE:
81-100% - otnmuHO,
61-80% - xoporio,
41-60 - y10BIETBOPUTENBHO.

IIpaBuJja BhICTABJIEHNS OLIEHKH 32 CAMOCTOSITEJIbHYIO PA0OTY:

- Omauyno BBICTABISICTCS, €CIAM OOydJaromuics uMeeT TIiIyOOKHe 3HaHUS Y4eOHOTO
Marepuala 1mo TeMe, MMOKa3bIBaCT YCBOCHUC B3aUMOCBA3U OCHOBHBIX HOHATHHU HCIIOJIb3YCMELIX B
paboTe, cMOT OTBETHTh Ha BCE YTOYHSIOIIME W JIOTIOJHHUTEIBHBIC BOIPOCHI, EMOHCTPUPYET
3HAHHS TEOPETUYECKOTO M MPAKTHUECKOT0 MaTepuaa mo TeMe.

- Xopowo BBICTABIACTCS, €CM OOydYaIOUIMIACS TIMOKa3aJ 3HaHHE y4eOHOTO MarepHana,
YCBOWJI OCHOBHYIO JIMTCPATypy, CMOI' OTBCTUTb TIIOYTU TIOJHO Ha BCC 3aJaHHBIC
JIOTIOJTHUTEIbHBIE W YTOYHSIOIIAE BOMPOCHl. OOydJaromuiicss JEMOHCTPHPYET 3HaHUS
TEOPETUYECKOT0 M TMPAKTUYECKOrO0 MaTepualia [0 TeMe, [OMycKas He3HauYUTeIbHbBIE
HETOYHOCTH.

- Yooenremeéopumenvno  BBICTABISI€TCSA,  €CIM  OOydYaloUIMiics B IIEJIOM OCBOMII
MaTepHuall, OTBETHJI HE HAa BCE YTOYHSIOUINE M JIOTIOJIHUTEIBHBIE BOMPOCHI, OOYYAIONIHIACS
3aTPyIHSETCS C MPABWIBHBIM OTBETOM, MAET HEMOJHBIM OTBET, TPEOYIOMIMI HaBOJSIINX
BOTIPOCOB TPETIOIaBATEIIS.




- Heyooenemeopumenvno BBICTaBISETCA OOYy4alOIIEMYCs, €CIId OH UMEET CYIIECTBEHHBIE
npoOesbl B 3HAHUSAX OCHOBHOT'O Y4eOHOT0 Marepuara.

IIpaBujia BbICTABJIEHHSI OIIEHKHN HA 3a4eTe:

YCTHBI OTBET CTYAICHTA HA 3a4€Te OLIEHMBAETCS 10 2-X OAJUTBHOM CHUCTEME.

OTMeTKa «3aUTEHO» CTaBUTCS, €CIIU:

- 3HAaHWA OTIMYAIOTCA TIYOMHOW W  COAEPKATENbHOCTBIO, JAeTCS  MOJHBIN
HCUEPIIbIBAIOIMI OTBET, KaK Ha OCHOBHBIE BONPOCHI K 3a4YETy, TaK U Ha JONOJIHUTEIIbHBIE;

- CTy/IEHT CBOOOHO BJa/ieeT HayYHOU TEPMHUHOJIOTHEN;

- OTBET CTyAEHTa CTPYKTYpPUPOBaH, COJEPXKUT aHaJIU3 CYILECTBYIOUIMX TEOPUH,
HAYYHBIX IIKOJI, HAPABJICHUI U UX aBTOPOB;

- OTBET CTYJI€HTa JIOTUYHO U JI0KA3aTeJIbHO PAaCKPbIBAET MPOOIeMy, MPEUIOKEHHYIO IS
peleHus;

- OTBET CTYJAEHTa XapaKTepu3yeTcs ITyOMHOM, MOJHOTOM U HE COAEPKUT (PaKTUUECKUX
OIINOOK;

- OTBET CTYyJIEHTa WJUIIOCTPUPYETCsl INpUMEpaMH, B TOM YHCIE U3 COOCTBEHHOM
HAYYHO-HMCCIIEI0BATEIbCKOMN IeATEIbHOCTH;

- CTYACHT JAEMOHCTPUPYET YMEHHE apryMEHTHPOBAHO BECTH JHAIOl U HAy4HYIO
JICKYCCHIO;

- CTYIEHT JACMOHCTPHUPYET HAaBBIKM TIOMCKa W OOpabOTKM HaydyHOW HWHGOpMAIUU M
HKCIIEPUMEHTANIbHBIX JTaHHBIX.

OTMeTKa «HE3aYTEHO» CTABUTCS, €CIIH:

- OTBET CTyAeHTa OOHApyXW1 HE3HaHWE WM HENOHMMaHHE CYIIHOCTHOM dYacTu
JUCLUIUIMHBL,

- coZlep’KaHHe BOIPOCOB HE PACKPBITO, JOIYCKAIOTCSl CYIIECTBEHHBIE (DaKTHUECKUE
OLIMOKH, KOTOPBIE CTYJIEHT HE MOKET UCIIPABUTH CAMOCTOSTENBHO;

- Ha OOJBIIYI0 YaCTh JONOJHUTENBHBIX BOIPOCOB IO COJEPKAHHIO 3adeTa CTYACHT
3aTPyAHSAETCS JaTh OTBET WM HE JAeT BEPHBIX OTBETOB;

- CTYIEHT HE€ JEMOHCTPHUPYET HaBBIKM MOUCKA M OOpabOTKM HAaydyHOW HMH(POpMAIMU U
9KCHEPUMEHTAIbHBIX JAHHBIX.




IIpunioxenne Ne 2 k paGoueii mporpaMmme JMCHHIIIHHBI
«BoaHass MUKPOOHOJIOTUSI | MUKPOOHOJIOTHYECKHUI KOHTPOJIb)

MeToauueckue YKa3aHuA 1JIl CTYACHTOB 110 OCBOCHHUIO TUCHUIIJINHBI

OcHoBHOU (opmoii H3IOKEHHS Y4eOHOro Marepuana Mo aucuurUinHe «BogHas
MHUKPOOHOJIOTUST U MHUKPOOHOJIOTHYECKHI KOHTPOJIb» SIBISIFOTCSA JieKIuu. [lo BceM Temam
NPEIYyCMOTPEHBI MPAKTHYECKUE W JIA0OPATOPHBIC 3aHATHS, HA KOTOPBIX IPOHMCXOIMT
3aKperuieHue JEKIIMOHHOTO MaTepHara.

B mpomecce wu3yueHHWs JAUCHUILUIAHBI PEKOMEHAYETCS PETYJIIPHOE TOBTOPEHUE
MPOHICHHOTO JICKIIMOHHOTO MaTepuana. Matepuan, 3aKOHCIICKTHPOBAHHBIA Ha JICKIIHSIX,
HEOOXO0IMMO JIOMa ellle pa3 mpopadaThiBaTh W MPU HEOOXOIUMOCTH JIOTOJIHATH HH(DOPMAIUCH,
MOJTy4YEHHOM Ha KOHCYJIbTAIUX, JJa0OPATOPHBIX 3aHATUAX WU U3 YUEOHOH JINTEPATYPHI.

Bonpmioe BHMMaHWE JOJDKHO OBITh YNIEICHO BBHIMOJIHEHUIO JOMamniHeld paboTel. B
Ka4ecTBE 3aJaHWi Ui CaMOCTOATENBHOW paboThl J0Ma CTyAEHTaM IMpenaraeTcs CIUCOK
BOIPOCOB K KOHTPOJBHBIM paboTaM. B KOHIIE BOCEMOro ceMmecTpa IO pe3ysbTaTaM H3Y4YCHHs
AUCHUIINIMHBL CTYACHTBHI CHAIOT 3a4cCT, KOTOpI:Iﬁ MOXKHO 3apa60TaTI> II0 HUTOTraM TCKYHICI\/'I
YCIIEBa€MOCTH, BBITTOJIHUB BCE 00s13aTenbHbIe (HOPMBI pabOTHI. 3a4eT MPUHUMACTCS 10 OMIeTaMm,
KOKIBIA M3 KOTOPBIX BKIIIOYAeT B ceOs TpU BOmMpoca: 2 TEOPETHUECKUX U | MPaKTHUECKOTo
xapaktepa. Ha camMocTOSTeNbHYIO TOATOTOBKY K 3a4eTy BBIACHSACTCS 3 JHS, BO BpeMs
IIOATNOTOBKH K 3a4€Ty IPENYCMOTPEHA KOHCYJIbTALIKSL.

OcCBOUTH BOMPOCHI, H3JIAraeMble B TMpoIecce W3YYEHUS JUCIUIUTUHBI «BogHas
MHUKPOOHMOJIOTUST M MHUKpPOOHOJOTHMYECKUI KOHTPOJIB» CaMOCTOSTENbHO CTYAEHTY KpaiiHe
CJIOKHO. DTO CBSI3aHO CO CIIOKHOCTBIO M3y4aeMOro mMarepuaia u HeOOIbIMM 00hEeMOM Kypca.
[ToaToMy mocemieHre BCEX ayIUTOPHBIX 3aHSATHN SIBISIETCS COBEPIICHHO HEOOXOIWMbIM. bes
VIOPHBIX W PETYISPHBIX 3aHATHH B TEUCHHE CEMECTpa C/JaTh 3a4eT 10 WUTOraM HU3ydYeHHS
JAUCHUIIIMHEBI CTYACHTY MPAKTUYCCKU HECBO3MOKHO.

YueOHO-MeTOAMUECKOE 00ecTIeUeHne
CaAaMOCTOSITEJIbHOM Pa0OTHI CTYJAEHTOB IO AUCIHUILIHHE
PexoMeHmaruu 1Mo  W3yYEHUI0  JUCHUIUIMHBI  «BomHas  MHKpOOHWONOTHS |
MHUKPOOHOJIOTHUECKUI KOHTPOJIbY» OIMyOJIMKOBAHBI B METOIMYECKHUX YKAa3aHUIX:
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I[JI?I CBOCBPCMCHHOI'O BBIIIOJIHCHHUA BCCX 3aI[aHI/II>'I CJICAYCT BHUMATCIBHO CJICAUTH 3a
unpopmarmein B OYK «Boanas MUKpoOOHOIOTHS M MHUKPOOHOJOTHYECKHI KOHTpoJb» LMS
Moodle Apl'Y.



