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1. Ilesin ocBOEHUSs AUCHUILIMHBI

[lenssMu npenoaBaHust TUCIUIUTHHBI « DKOJIOTUS MUKPOOPTaHU3MOBY SIBIISIETCS 03HAKOMIICHHE
CTYACHTOB-3KOJIOTOB € MHUPOM IPOKAPHUOT, C q)HSI/IOHOFI/I‘-IQCKI/IMI/I U J3KOJOI'MY€CKHUMHU
OCOOCHHOCTSIMU OakTepuil (3KOMU3HOJOTHS) WU TPUPOIHBIX MHKPOOHBIX COOOIIECTB, C
Pa3INIHBIMU ACIICKTaMu B3aHMOHCﬁCTBHH MHKPO- u MaKpoOOpraHnu3sMoB Pa3JINIHBIX
TAaKCOHOMHUYECKUX TPYyMI, a TaKke ¢ [IOOaTbHBIMH T'E€OXUMHYCCKUMH  (DYHKIUSME
MUKPOOPTaHU3MOB.

2. MecTO JTUCHUIIMHBI B CTPYKTYpe 00pa30BaTeJIbHON MPOrpaMMbl

Jucnunnuza « 9K0JI0THsI MUKPOOPTaHU3MOBY OTHOCUTCS K 00s13aTenbHOM yactu bioka 1.

I[JI}I OCBOCHUA I[aHHOI>'I AUCHUIINIMHBL CTYACHTHI OJOJIKHBI BJIAACTh TCOPCTUYCCKHUM MATCPpHUATIOM
M0 TOYBOBEJCHUIO, HEOPTaHWYECKON, aHATMTUYECKOW M OPraHUYeCKOW XMMHH, MO OO0IIeH u
YJACTHOM DKOJOTHMH U OIILITOM MMPOBCACHUA na60paTopHHx 1 TIIOJEBBIX I/ICC.HGI[OBaHI/Iﬁ 110
W3YYEHHUIO BHIOBOTO U SKOCHCTEMHOT'0 OMOpa3HOOOpas3us.

HOJ’Iy‘-IeHHLIe B KYypcCC «IKoJIoTUI MHKPOOPTaHHU3MOB» 3HAHUMA H€06XO[[I/IMLI 11 OCBOCHUA
KypcoB 10 MPHUPOJONOIb30BAHUIO, HKOJIOTMYECKONH OHOTEXHONOTHMH, OSKOJIOTHYECKON
0€30MaCHOCTH M OXpaHe OKPYXKAIOMICH CPeIbl, METOJaM SKOJIOTHIECKUX UCCIIEIOBAHUM, a TAKKe
JUISL BBITIOJTHEHHSI HAyYHBIX HCCIEAOBAHUNA M MPOJOJKEHHs OOyd4eHHs B MarucTparype Io
nporpaMMaM  «OKCIEpUMEHTaIbHasl OWONIOTUS U OWOTEXHONOTUM» U «IKOJIOTHYECKUN
MOHHUTOPUHIY.

3. [lnanupyembie  pe3yJbTarbl O0yYyeHMsl 1O JUCUMILIMHE, COOTHECEHHbIe C
IUVIAHUPYEMBbIMU pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOTrpPaMMBbl

[Iponecc n3yueHHs AUCHUILUIMHBI HAIIpaBieH HAa (JOPMUPOBAHHE CIECAYIONIMX JIEMEHTOB
komrereHmid B coorBercTBrr ¢ ®I'OC BO, OOIT BO u npuoOpereHust CleAyIOMnX 3HAHHA,
YMEHUH, HaBBIKOB U (WJIM) OIBITA AEATEIbHOCTH:

DopmMmupyemast NHaukaTop 10CTHAKCHUSA Ilepedyennb
KOMIIeTeHIHA KOMIIETCHIIHH IUIAHMPYEMBIX pe3yJIbTaTOB 00y4eHusl
(xox M popMyJIHPOBKA) (koa u popMyJHPOBKA)

OobmenpogeccuoHalbHbIe KOMIIETEHIIUN

OIIK-1. Cnocoben OIIK-1.1. Ucnonb3yet 3HaTh:

MPUMEHATH Oa30BbIE 0a30BbI€ 3HAHUS B - OCHOBHBIC MaTeMaTHYECKHE MOJIEIH POCTa
3HAHUS o0acTH MaTEMATHKU MHKPOOHBIX HOIYJISAINM;
dyHAMEHTaTbHbBIX 115 06pabOTKH - METOJIbI pacueta MHKPOOHOJIOTHYECKHX
Pa3ENOB HAYK O MH(GOPMALHY | aHAIM3a MoKazaTesell CAHHTAPHO-THIHEHHIECKOT0
3eMite, ecTecTBeHHO- | AAHHBIX B 001acT MONHTOPHITA IPHPOAHON CpeLt - oMt
Hay4YHOTO H 9KOJIOTHH U yMIelzb:’ AL, :
MaTeMaTHIeCKoro FIPYPOAOHONESOBATTHE. - COCTaBIATH HYOPMYJIBI JIs pacyeTa
UKJIOB IPH PCIICHAN KOJIMIECTBEHHBIX MUKPOOHOJIOTHYECKHX
3a1a4 [IOKa3areJied 110 pe3ybTaTaM II0CEBOB

B 00JIACTH SKOJIOTUH U MHUKPOOHOJIOTHYECKHX MPOO Ha
IIPUPOJOTIOIB30BAHMS. HHTATEIbHBIC CPEIbI;

- CTATUCTUYECKH 00pabaThIBaTh Pe3yIbTaThl
MHUKPOOHOIOTHYECKHUX MOCEBOB Ha
MUTATENBHBIE CPEIIBI.

Baanersn:

- HABBIKAMU BBIYHCIICHUS
MUKPOOHOJIOTHYECKHX MTOKa3aTeae st
00pa0oTKN MH(DOPMAIIMU ¥ aHAIH3a JaHHBIX
B 00J1aCTH DKOJIOTUU MHUKPOOPTaHU3MOB.




OIIK-1.2. TIpumenser
0a30BbLIC 3HAHUS
(bU3HYECKUX 3aKOHOB U
aHanm3a (pU3NIecKux
SIBJICHUW JIJ1s1 PEIICHUS
3aa4 B o0Jract
DKOJIOTHH U
MIPUPOIOTIONB30BAHUS

3HaTh:

- 3aKOHOMEPHOCTH BO3JICHCTBHSA
¢dm3ugecknx (HakTOpOB HA POCT
MHKPOOPTaHU3MOB.

Ymern:

- IDJAHAPOBATDH U IPOBOJUTH SKCIIEPHUMEHTHI
110 U3YUCHHUIO BIIUSAHUA (1)I/ISI/I‘ICCKI/IX
(haKTOPOB HA POCT H KUIHECIIOCOOHOCTh
MHUKPOOPTaHH3MOB.

Baaners HaBbIKAMM:

- IUTAHUPOBAHUS U MPOBEICHUS
SKCIIEPUMEHTOB IT0 U3YYCHHIO BIUSHUS
¢m3ugeckux (HaKTOPOB HA POCT H
JKU3HECTIOCOOHOCTh MUKPOOPTaHU3MOB,
aHaJIN3a MOJyYEHHBIX PE3yJILTaTOB.

OIIK-1.3. IIpumenser
0a30BbIC 3HAHUS XUMUH
IIPH MIPOBEICHUU
XAMHKO-aHAIIUTUYECKAX
HCCIEIOBAHNH B
00J1aCTH DKOJIOTHH U
MIPUPOIOTIONH30BAHUS

3HaTh:

- 3aKOHOMEPHOCTH B3aHMOJICHCTBHUS
XUMHUYCCKUX KOMIIOHCHTOB IIPpU
NPUTOTOBJICHUH TUTATENIBHBIX CPE];

- 3aKOHOMEPHOCTH OMOXUMHYECKUX
HpeBpaNIeHN HCTOYHUKOB YTIIEpOaa U
SHEpPrHH B MUKPOOHO! KIIETKE;

- CTEXHOMETPHIO MHKPOOHOT'O POCTa;

- MeTabOIMYIEeCKHEe BO3MOKHOCTH
MHUKPOOPTaHU3MOB B TPaHC(HOPMAITUH
NPUPOAHON Cpebl;

- METO/Ibl aHAJTUTHYECKOH XUMHU B
OTMCaHUU MUKPOOHOTO pOCTa.

Ymersn:

- KOHTPOJIHMPOBATh XUMUYECKHE TTapaMeTphI
B MUKPOOHBIX KYJIbTYpax.

Biajgers HaBbIKAMM:

- TPUMEHEHHs METOJJOB aHATUTUYECKOM
XMMUH TSI OTTUCAaHUS TIOTPeOIICHHS
cyOcTpara u 00pa3oBaHMsI MPOIYKTOB
MeTaboIM3Ma B MUKPOOHBIX KYJIBTYpax;
OIpe/IeIeH s XUMHYECKUX TTapaMeTpoB
KyJIbTypaIIbHBIX CPEe.




OIIK-1.4. Vcnons3yer
3HaHUS OWOJIOTHHA JUIA
pelIeHus 3a1a4 B
0071aCTH  DKOJIOTHH U
MIPUPOIOTIONH30BAHMS

3HaTh:

- MHOT000Opasue croco00B KU3HU
MPOKAPHOT;

- TEHETUYCCKHUE OCHOBEI OMOpa3zHo00pa3us
MHUKPOOPTaHU3MOB, UX aJaIlTaIfii K
9KCTPEMaJIbHBIM (haKTOpaM Cpebl H
IKOJIOTHYECKOMY CTpECCy;

- 3aKOHOMEPHOCTH B3aUMO/ICHCTBUSI
MHUKPOOPTaHU3MOB JIPYT C APYTOM U
JIPYTHMH OPTaHU3MaMH.

Ymersn:

- ompeenaTs OnopasHooOpasue
MHKPOOOIICHO30B 10 (PEHOTUITHYSCKHM
MpHU3HaKaMm;

- ONPECIATh OTHOLICHHE MUKPOOPTaHH3MOB
K QU3NKO-XUMHYECKIM (paKTOpaM CPeIbl;

- BBIICJISITH OT/ACIbHBIE META0OJUIECKHE
TPYIIBI U YUCTHIE KYIbTYPHI
MHUKPOOPTaHH3MOB.

Baagers HaBbIKaMu:

- MUKPOOHOJIOTUYECKHX TIOCEBOB, y4eTa UX
pe3ynbTaToB, (OPMYITUPOBAHHS BHIBOJIOB C
TOYKH 3pEHHS B3aUMOIEHCTBHA
MHUKPOOPTaHU3MOB C IPUPOJIHON CpeHOi.

OIIK-1.5. Hcnons3yer
3HaHUs
(byHIaMEeHTaIbHBIX
pa3zenoB Hayk o 3emiie
IUIL pelieHus] 3aaad B
o0acTu  SKOJOTHHU H
IPUPOOIOIb30BAHUS

3HaTh:

- CBOJCTBA ITOYB KaK CpPeIbl OOUTaHUS
MHUKPOOPTaHU3MOB;

- METOJbI U3YUYCHUS TOUBEHHBIX
MHUKPOOPTaHU3MOB;

- POIIb MEKPOOPTaHN3MOB B TIOYBEHHBIX
mpoleccax;

- TEOXUMHYECKUE (PYHKIIUN
MHUKPOOPTaHH3MOB.

YMeTh;

- BBIJICJISITH TOYBEHHBIX MUKPOOPTaHU3MOB
Ha TIUTaTENbHBIX Cpeax;

- OTIPEETIATh YUCICHHOCTh OTICIBHBIX
TPYIII TOYBEHHBIX MUKPOOPTaHU3MOB;

- BU3YaJIM3HPOBATh BO3/ICHCTBHE
MHUKPOOPTaHU3MOB Ha MHHEPAIIbHBIC
BEIIECTBA.

Baagers HaBbIKaMu:

- BBIZICTICHHS a3p000B 1 aHA’POOOB ITOYB;
- OTIpeIeTICHUS UX YUCICHHOCTH TI0
pe3ynbTaTaM MmoceBa;

- POBEJICHHSI DKCIIEPUMEHTA 10
BO3/ICHCTBHIO OaKTepHuil HA MUHEPAIBI.




OIIK-2. Cniocoben
UCTIOJIb30BaTh
TEOPETUIECKHE OCHOBHI
9KOJIOTHUH,
T€09KOJIOTHH,
PUPOAOTIOIH30BAHUS,
OXpaHbI IPUPOABI U
HayK 00 OKpy Karomiei
cpeze B
npodeccuoHaIbHON
ACATCIIbHOCTHU

OIIK-2.1. IIpumenser
3HAHUS TEOPUU U
METOJI0JIOTUU
9KOJIOTHH,
T'€0’KOJIOTHH,
MIPUPOIONOIB30BaHUS,
OXpaHbI PUPOJIBI U
HayK 00 OKpy Karomiei
cpeze B Hay4HO-
HUCCIIEIOBATEILCKON U
MIPaKTUYECKOU
NesITeIbHOCTH, Ha
OCHOBE TEOPETUYECKHX
3HAHUW Mpeaaraet
CTIOCOOBI ¥ BHIOMpAET
METO/Ibl pEICHUS 3a/1a4
B c(hepe IKOJIOTUH U
MIPUPOIONOIB30BAHUS

3HaTh:

- OKOJIOTHIO MUKPOOHBIX TTOMYJISAINHA U
COOOIIECTB, METOIBI X M3yYCHHUS,

- CIIOCOOBI HCIIOJIB30BaHUS
MHUKPOOPTaHU3MOB IS PEIIeHU 3a/1a4 B
chepe IKOJIOTHH U TPUPOOTIONH30BAHUS;
- MUKPOOHOJIOTHYECKHE TIOKa3aTeNn
KauyecTBa MPUPOTHON CPEIIbI.

YMeTh:

- BEIOUpATh MUKPOOHUOIOTHUECKHIE CIIOCOOBI
pelieHus 3a1a4 B cepe IKOJIOTHH U
MIPUPOJIOTIONB30BaHUS;

- OTIPEIETIATE MUKPOOHOIOTHICCKUE
MOKa3aTeJId Ka4eCTBa IPUPOTHBIX CPEI.
BaaneTh HaBbIKAMM:

- OTIpeIeIICHUST MUKPOOHOIOTHIECKUX
MoKaszaTeliel KaueCcTBa MPUPOIHBIX CPEII;
- IUTAHUPOBAHUS MUKPOOHOIOTHYECKOTO
SKCIIEpUMEHTa B chepe IKOIOoruu 1
TIPUPOIOTIONH30BAHUS.

OIIK-2.2. Bnageer
3HAHUSIMH U
IMOAX0JaMH HayK B
00JIaCTH SKOJOTHHU U
MPUPOAOTIOIb30BAHUS
JUIsl TUTAaHUPOBAHUSA U
peanu3anuu
JIESITETLHOCTH 110
MPEIOTBPALLICHUIO
HETaTUBHOT'O
BO3JICUCTBHUS Ha
OKPY’KaIoIllyIo Cpeny,
OXpaHe MPUPOLEIL,
palroOHATbHOMY
HCIIOJIF30BaHUIO
MIPUPOJHBIX PECYPCOB

3HaTh:

- CITOCOOBI TPUMEHEHHSI MUKPOOPTaHU3MOB
10 NPEJOTBPALLEHUIO HEFAaTUBHOTO
BO3EICTBUS Ha OKPYKAIOUIYIO CPEAY.
Ymern:

- IJITAHUPOBATh U PEAIN30BBIBATH
JIEATEIBHOCTD 10 IPEIOTBPALLECHUIO
HETaTUBHOI'O BO3JIEUCTBUA HA OKPYKAIOLIYIO
cpeay C UCHOJIb30BaAHUEM
MHUKpPOOPraHU3MOB.

Biaaners HaBbIKOM:

- aHaJIM3a CUTYalMi 1O NMPeJOTBPALEHUIO
HEraTUBHOI'O BO3/ICHCTBUS Ha OKPYKAIOIILYIO
cpeny, OXpaHe Cpelibl, palliOHAIbHOMY
KCIIOJIb30BaHUIO IPUPOJHBIX PECYPCOB C
MIOMOILBIO MUKPOOPTaHU3MOB.




OIIK-3. Cniocoben
MIPUMEHSATH 0a30BbIC
METO/TBI
9KOJIOTMYECKUX
HUCCIICIOBAHUN IS
penieHus 3aaa4y
npodeccCHoHaNBHOMI
JEeSTeIbHOCTH

OIIK-3.1. Ucnons3yer
OCHOBHBIE METO/IbI
otbopa mpod
KOMITOHEHTOB
OKpY>Karolleu Cpenbl,
CTaHJIapTHbIE
HU3MEPUTEILHO-
AHATTMTHYECKUE TTPHUOOPHI
1 000pyIOBaHUE st
aHaju3a mpood u
3arpsI3HSIONINX BEIIECTB

Ymersn:

- HCIIOJIB30BaTh OCHOBHBIE METOJIBI OTOOpa
MHKPOOHOJIOTHICCKUX MPOO U KOMITOHEHTOB
OKpYKaroIleH cpeibl IPU PEIICHUHN 3aj1a4
poheCCHOHANTBHO NIeATEIEHOCTH B
00JacTH IKOJIOTUH MHUKPOOPTaHU3MOB U
MI/IKpO6I/IOJIOI‘I/I‘IeCKOI‘O MOHUTOpPHHTA

OKpY Karolleu Cpeibl.

Baaners HaBbIKAMM:

- paOOTHI Ha CTAHJAPTHBIX AHATUTUICCKUX
npubopax U 000pYIOBaHUM JIJISl aHATTN3a
po0 TIpH peICHUH 3a1a4
npodecCHOHaTBHOM IEATEILHOCTH B
007aCTH YKOJIOTUU MHUKPOOPTaHU3MOB U
MHUKPOOHOJIOTHIECKOTO MOHUTOPHHTA
OKpYKarolle cpeibl.

OIIK-34.
OO6pabatbiBaeT u
CUCTEMATU3HPYyET
Pe3yJIbTaThI MOJIEBBIX U
J1a00paTOPHBIX
HaOJIIONEeHN 1
W3MEPEHUI 11 OLIEHKU
M KOHTPOJIA COCTOSAHUA
KOMITOHCHTOB
OKpY>KarollIeu cpelbl ¢
HCIIOJIb30BaHUEM
CTATUCTUYCCKUX
METO/IOB

Ymern:

- 00pabaThIBaTh U CUCTEMaTU3UPOBATh
pe3ybTaThl TaOOPATOPHBIX ONpeNeIeHHUH
IPH PELICHUH 3a/1a4 110 YKOJIOTHH
MHUKPOOPTaHH3MOB U MUKPOOHOJIOTHIECKOTO
MOHHUTOPUHTA IPUPOTHON CPEIIBL.

Baaners HaBbIKAMM:

- IpoBeIeHHUs pabOoT M0 SKOJOTHH
MHUKPOOPTaHU3MOB U MUKPOOHOJIOTHIECKOTO
MOHUTOPHHIA AT OLIEHKU ¥ KOHTPOJIS
COCTOSIHHSI KOMITOHEHTOB OKpY KaroIien
Cpensl;

- 00pabOTKH pe3yIbTATOB HKOJIOTHIECKUX
MUKPOOHOJIOTHUECKHUX HCCIIeIOBaHUMA C
HCIIOJIb30BaHUEM CTaTHCTUYECKUX METOMOB.




4. O0beM, CTPYKTYPA U CO/iepKaHMe TN CHUIITHHbBI

OO6mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIAET 3 3a4eTHBIX enunuil, 108 akas. 4acos.

Ne Tembl (pa3aebl) Buapl yueOHbIX 3aHATHH, DopMbI TEKYLIETO
n/n AUCHMILIMHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO | KOHTPOJISI yClIeBaeMOCTH
HX Co/iep:KaHne PadoTy CTY/IEHTOB,
U MX TPYA0EMKOCTh ®DopmMa NpPOMeKYTOYHOM
a (B AKAACMHUYECCKUX llacax) aTrecTanuu
S KonrtakTHasi padoTa (no cemecmpanm)
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OCHOBHBIC HaIlPaBIICHUS U .
®poHTaNBHBIN OMpoc,
1 |MeTombl M3yYeHHUS IKOJIOTHH | 5 4 9 2 6
Kontp. paborta Nel
MHKPOOPTaHU3MOB.
6 mom yucie ¢ 30 u J[OT U3zyuenue npesenmayuu
] JleKyuti u mexkyujeu
ungopmayuu ¢ IM
OVK 6 LMS Moodle
AyT3KOI0THA .
MHKPOOPTaHH3MOB. ®poHTabHbIH O1poc,
2 5 6 12 | 2 6 Kowntp. pabora Ne 2
Pedepar
6 mom yucie ¢ 30 u J[OT U3zyuenue npesenmayuu
] JeKyutl u mexyujeil
ungopmayuu ¢ IM
DVK 6 LMS Moodle
B3aumooTtHomeHus N
3 |mpokapuoT ¢ APyruMu 5 2 3 1 6 PpOHTAIbHbIH ONPOC
KonTp. pabora Ne 3
OpraHHU3MaMH.
6 mom yucne ¢ 30 u /[OT U3zyuenue npesenmayuu
] JleKyuti u mexkyujeu
ungopmayuu 6 IM
DVK 6 LMS Moodle
4 MukpoopranusMb! B 5 2 3 1 5,5 Kontp. pabora Ne 4
TIPUPOIHBIX COOOIIECTBAX.
6 mom uucne ¢ 30 u J[OT Hmoeoswiii mecm ons
2 camonposepku 8 IM
OVK 6 LMS Moodle
2 10,51 33,5 DK3aMeH
Hroro 3a 5 cemectp 16 27| 8 |05 565
72 yaca
¢ mom uucne ¢c 30 u JIOT 3 2

Ipumeuanue: obvem (8 uacax) camocmosmenvHoU pabomol 6 pamKax yCMAaHo8IeHHO20 OAHHOU
PI]] xonuuecmea uacos, ewvinonusemou cmyoenmom c npumenenuem 30 u JJOT (¢ VK
«IKonozuss mukpoopzanusmosy 6 LMS Moodle), onpedensemcs Kasxicovim cmyoenmom 6
3a8UCUMOCTU OM YPOBHA €20 NOO20MOBKU U CHOCODO08 BbINOIHEHUS OAHHO20 8UdA pabom.



4.1 Uudopmanus o peanusanuy JHCHUILUINHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

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

Ne Tembl (pa3aeibl) Buabl yueOHBIX 3aHATHIA, MecTo npoBeaeHus
n/n AUCHUNIHHBI, BKJIIOYAsl CAMOCTOSITE/ILHYIO 3aHATHI
HX COJep:KaHue padoTy CTyIeHTOB, B (popMe npaKkTHYECKOH
U MX TPYA0EMKOCTh NOATOTOBKH
o (B akageMHYeCKHUX Yacax)
§ KonTakrnas paéora
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OCHOBHbBIEC HANPABJIECHUS U
®dakyapTeT OMOIOTUN
METO/Ibl U3YUYEHHUS DKOJIOTUH | S 9
U 3KOJIOTUHU
MHKPOOPTaHU3MOB.
AyTtakonorus 5 12 dakyabTeT OUOIOTUI
MHUKPOOPraHU3MOB. U DKOJIOTUH
B3aumooTtHomenus
®dakynbTeT OUONIOrUH
MPOKApUOT C IPYTUMU 5 6
U DKOJIOTUU
OpraHU3MaMH.
MuUKpOOpPraHU3MBI B 5 6 ®dakyapTeT OMOIOTUN
MMPUPOAHBIX COO0O0IIECTBAX. U DKOJIOTUHU
nToro 27

Conep:xanue pa3iesioB THCIUTLIHHBI:
1. OcHOBHbIE HANIPABJIEHUS U METOAbI U3YYeHHs IKOJOTHH MUKPOOPraHM3MOB.
1.1. OcHOBHBIE IOHATHSI TUCIUTIINHBL. TEepMHUHOIOTHSI.
1.2. Tlomynsuust mpokapuoT. Uwucras KyiabTypa. ['eHeTHueckass HEOAHOPOIHOCTh YUCTOM KYJIbTYPHL
Juccommanus. Apjantanys K KCIOJNB30BaHUIO HOBOTO cyOcTpara. XapaKTepUCTUKH MHKPOOHBIX
nonyJssiuid. KBopyM.
1.3. Acconmanus mnpokapuoT. OcoOEHHOCTM MHUKpPOOHBIX accomuanuii. TUmbl B3aMMOOTHOIICHUH
MPOKapHOT B accornmanuu. [Ipumepsr.
1.4. MukpoOHbIli 1eHO03. OCOOCHHOCTH MHKPOOHBIX IIeHO030B. I[IpuMepnr. CTpyKTypa MHKpPOOHOTO
[IEHO3a: TPYIIIOBON U BHIOBOW COCTaB MUKPOOPTaHU3MOB, MUKPOOHBIH Mei3ak, COBOKYITHOCTh CBSI3€il U
3aBUCUMOCTEHN MEXy OpraHu3MaMu.
1.5. DkocucreMa. Poib TpoKaproOT B DKOCUCTEMAaX: MMPOYIICHTHI, KOHCYMEHTHI, peyIeHTHI. [IpuMepsl.
1.6. MeToap! 3KOJIOTMH MHKPOOPTaHU3MOB. METOJIbI M3yUYEHUS! MUKPOOPTaHU3MOB B X €CTECTBEHHOM
cpene oOutanus (IpsMbIE METOABI). METOABl M3ydYeHHS YHCTBIX KYJIbTyp. MeTombl U3ydeHUs
WHTCHCUBHOCTH MHUKPOOHOJOTHYECKHAX TIPOILECCOB B MpHpone. MONEKyIsIpHbIe METOIBl IKOJIOTHH
MUKPOOPTaHH3MOB.
1.7. Dxonormueckuit MOHUTOPUHT. buoumHmukamms. KadecTBeHHBIE W KOJMYECTBCHHBIC MUKPOOHBIC
MoKa3aTelld Ka4ecTBa MPUPOTHON CPEeIbl.
2. AyT3K0J10TrUsi MUKPOOPraHU3MOB.
2.1. HexkoTopsle MOHATHS ayTIKOJIOTUH MHUKPOOPTaHU3MOB (PE3UCTEHTHOCTb, afalnTalus mpeagantarus,
CHelHaIn3aIus, TOMeocTas).
2.2. [Ipobema paccMOTpeHHS JeHCTBUS SKOJIIOTHIECKIX (haKTOPOB HA MUKPOOPTaHU3MBI.
2.3. [lutarensHble BemecTBa. 1lumeBbie moTpeOHOCTH MpokapuoT. [locTyIIeHne MUTaTeNbHBIX BEIECTB
B KJIETKH TpOKapHOT (maccuBHas nuddysus, obnerdeHHas IudQysus, aKTUBHBIA TpaHCIOPT). THIIBI




nuTaHus mpokapuot. OcoOEHHOCTH MUTAaHUA MUKPOOPTraHU3MOB B mpupoze. Onurorpodsl. Komuorpodst.
[Ipumepsl. MexaHN3MBI yCTOMYHUBOCTH K TOJIOJAHHUIO Y TIPOKAPUOT.

2.4. BnugHue TemMnepaTypsl Ha MUKPOOPTaHU3MBI. DKOJIOTHYECKHE TPYIIIBI TPOKAPHOT MO OTHOIICHUIO K
TeMmreparype: NCUXpoduiabl, Me30¢misl U TepMopuibl. [Ipumepbl. OCOOEHHOCTH  CTPOCHUS
NCUXpo(UIoB U TEPMO]HIIOB.

2.5. AKTUBHOCTbH BOJIbl U MUKPOOPTaHU3Mbl. BOJIHBIN MTOTEHIIHAAIL.

2.6. Bnuanue pH cpenpl Ha MUKpOOPraHU3MBL. DKOJOTHUECKHE TPYITBI IPOKApPHUOT 1O OTHOIIEHHUIO K pH
cpenpl: amupoduibl, HedTpodwmisl, amkanopuisl. [IpuMepbl. MexaHW3MBbl amanTalid HPOKApUOT B
KHUCJION U IIETIOYHOMU cpeie.

2.7. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE YCIOBUS M  OTHOLIEHHE MHKpoopraHusmMoB Kk Oa.
OKoJoruueckrue rpynnsl IpOKapHoT MO OTHOIIEHHIO K KOHIIEHTpAalMU Kuciopoaa B cpeze. llpumepsr.
MexaHn3MBI 3aIUTHI OT TOKCHYHOTO JEHCTBHS MPOAYKTOB BOCCTAHOBIICHHSI KHCIOPOIA.

2.8. OcMoTHYecKOoe JaBIeHNEe U MUKPOOPTAaHU3MBL. DKOJOTHYECKHE TPYTITHI MPOKAPUOT IO OTHOIICHHIO
K COJIGHOCTH Cpedpl: HerajloQuibHble, MOpPCKHE, Tralo(uibHBIe, SKCTPEMAIBHO TalOQHUIILHBIC
poKapuoThL. [IpuMepsl. MeXaHU3MEBI B CTPAaTErHd 0CMOAIAIITAI[UH ITPOKAPHUOT.

2.9. T'mmpoctarnyeckoe MAaBlieHHE W MHUKPOOPTaHM3MEI. ODKOJOTHYECKHE TPYIB MPOKAPHOT II0
OTHOUICHHUIO K THAPOCTATHYECKOMY JaBJICHUIO: 0apOYyBCTBHUTENBHBIC, OapOTOJIepaHTHEIE, OapodUITbHEIE,
o0nuratHo 6apouIIbHBIE TPOKAPUOTHL. [IpuMeps.

2.10. [e#icTBMe aHTHCENTHKOB Ha MHKPOOPTaHW3MBI. bakrepuocrarnmdeckoe, OaKTepUIIUIHOE,
0aKTEepUOTUTUIECKOE JIEHCTBUE AaHTHCENTUKOB. MEXaHU3MBl JCHCTBUS AaHTHUCENTUKOB pa3IUIHON
XUMUYECKOH MPUPOABI Ha TPOKAPHOTHYECKYIO KIeTKY. DeHONbHBIN KoapduuneHT. OIUrofMHaMUIHOCTh
anTrcenTUKOB. DPdext ApHar-llynpra. MexaHU3MBI TOKCHYHOTO JEWUCTBUS TSKEIBIX METaJUIOB.
MexaHnU3MBI alanTaliyd TPOKAPHOT K BBICOKUM KOHIIEHTPAIUSAM TSDKEJIBIX METAIIIOB B CpeJIe.

2.11. [lelicTBue aHTHOMOTHKOB Ha MHKpPOOpPraHuM3Mbl. CrenuduyHOCTh NEHCTBUS aHTHUOMOTHKOB Ha
MUKPOOpPTaHU3Mbl. MeXaHH3Mbl JIEHCTBUS aHTUOMOTHKOB Ha MHKPOOHYIO KIETKYy. MeXaHW3Mbl
PE3UCTEHTHOCTH MPOKAPHOT K aHTHOMOTHKAM. BHITBI pe3UCTEeHTHOCTH.

2.12. DneKTpoMarHUTHOE H3IydyeHHEe W MHUKPOOPTaHW3MbI. BiusHUE HOHH3UPYIOIIETO W3TY4YEHHS Ha
npokapuoTel. OCOOEHHOCTH paJMOPE3UCTEHTHHIX MPOKapHOT. BnusHue OmkHero m nanbHero Y@ Ha
MPOKapuoThl. Mexanm3mbl Y D-pe3ncTeHTHOCTH. BiwsiHMe W3My4eHHs OO0NacTH BHIUMOTO U
UH(paKpacHOTO CBeTa Ha IPOKAPHOTHIL.

2.13. IlpucnocobieHHe MHUKPOOPraHH3MOB K HEONarompHUsTHBIM BO3ACHUCTBHAM  OKpYy’Karomen
cpenbl. Pemapanusa nospexaenudt JJHK. BakrepuanbHble peryisiTOpHbIE CHCTEMBI OTBETa Ha CTPECC:
CHUCTEMa CTPOTOro KOHTPOJsSA, cucreMa SOS-0TBeTa, CHCTEMa agalTHBHOTO OTBETAa KIIETKH, CHHTE3
0EJIKOB TETUIOBOI'O IIOKAa, CHHTE3 OEJIKOB XOJIOJOBOTO IIOKA, OTBET Ha OKUCIUTENBHBIN cTpecc. TakcHuch
OakTepuii: TEPMOTAKCUC, XEMOTAKCHC, adPOTAaKCUC, (OTOTAKCHC, MAarHUTOTAKCHC, BHCKO3UTAKCHUC.
[lokostmuecss  ¢opMel  OakTepwid: SHAOCHOPBI, ITUCTBI, MHKCOCIOPBI, 3K30CMOPBI, AKUHETHI,
UCTONO00HBIE peppaKkTEepHbIE KIETKH.

3. B3anMooTHOIIEHHS] MPOKAPHOT € IPYTHMH OPraHU3MaMHM.

3.1. B3anmooTHomeHns OakTepwuii ¢ BUpycamu. BupyneHTHbIe 1 ymMepeHHble 6akrepuodaru. JlnuzoreHus.
IIpodar. KouBepcus. Mcronb3oBanue 0akreprnodaros sl ONpeaeIeHns OaKTepHil.

3.2. ®opMbl B3aMMOOTHOIIEHHH OakTepuil: KOHKYPEHLMs, CHHTPO(US, aHTaroHW3M, I[apa3sHTU3M,
XUIIHUYECTBO, CMMOMO03. CTpaTernu afganTtaiyuy U CTPaTEernd POCTa MPOKapHOT.

3.3. bakrepuum u pacrenms. baktepum ¢umtochepsr. DyHKIMN SMUGUTHBEIX OakTepwii. bakrepun
pusochepnl. Puzochepubiii apdext. Oyukuuu Oaktepuii puzochepbl. CUMOMOTHUESCKUE OTHOIICHUS
MEXAY pacTeHHsAMHU U Oaktepusmu. KiryOeHbpkoBble OakTepuu u 0000Bble pacTeHus. duTonaroreHHbIe
OaxTepuu.

3.4. B3aumooTHolIeHUs OakTepuii ¢ OECIO3BOHOYHBIMH YKHBOTHBIMH: C TIPOCTEHIIMMH, T'yOKamw,
noroHo(opam, YWIEHUCTOHOTUMH, MOJUTIOCKAaMH U JIp. PUQTOBBIE SKOCHCTEMBI.

3.5. B3aumooTHomeHus: 0akTepwii ¢ MO3BOHOYHBIMHU JKUBOTHBIMH. ' HOTOOMOTHI. [loHsATHE «HOpManbHAS
MHUKpPOOHOTa.

3.6. MuKkpoOHOTa 4YeloBEKa: aBTOXTOHHAs M aIOXTOHHAs. OCOOCHHOCTH HOPMAalbHON MHUKPOOHOTHI
opranm3ma 4enoBeka. Poibp HopManbHON MEKpOOHOTHI. J[ncbakrepuos.

4. MUKpPOOpPraHu3Mbl B MPUPOIHBIX COO0IIECTBAX.

4.1. Hekoropsie o61mue 3akoHOMEepHOCTH. OCOOEHHOCTH MPUPOTHBIX MUKPOOOIIEHO30B.

4.2. MuxpoOHble 1eHo3bl nouBbl. [louBa Kak cpema oOuTaHHWA Uil TPOKapuoT. OCHOBHBIE TPYIIIBI
MUKPOOPTaHU3MOB TOYBbl. (DYHKIWH TOYBEHHBIX MHKPOOPTaHW3MOB. CaHHTapHO-TIOKa3aTeIbHBIE
OakTepuu MOYBHI.



4.3. MukpoOHble 11eHO3bI BoAbl. Boma kak cpenma oOutaHust i mpokapuoT. CaHHTapHOE COCTOSHUE
BostoeMoB. CaHUTapHBIE TIOKA3aTeNH Il HUTHEBOU BOJIBI.

4.4, MukpoOHBIe IIEHO3bI Bo3ayxa. Bo3myx kak cpena obutanus. OcoOEHHOCTH MUKPOOUOTHI BO3AyXa.
CannTapHO€ COCTOSIHUE BO3AYyXa: MUKPOOHOIOTUUECKUE ITOKA3aTEIH.

4.5. bakrepun u buocdepa. ['eoxumuyeckue PyHKINH MUKPOOPTAHU3MOB.

5. Oﬁpa3OBaTeﬂmee TEXHOJOIrMH, B TOM YHUCJI€ TECXHOJOIMM IJIECKTPOHHOIO oﬁyqennﬂ Hu
AUCTAHIIMOHHBIC OﬁpaSOBaTeJIbeIe TE€XHOJOIuH, HCI0Jb3yE€MbIC IPH OCYIIECCTBJICHHUHU
06pﬁ3OBaTeJIBHOI‘O npomecca 1mo TMCumMIlinHe

B nporiecce 00y4eHust UCTIONB3YIOTCS CeyIoIue 00pa3oBaTeIbHbIe TEXHOJIOTHH:

BBogHasi JeKUMA — JAa€T MEpBOE IEJOCTHOE MPEACTaBICHUE O JHUCHMIUIMHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME M3Y4Y€HHUs JaHHOW AUCHUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAa4YeHHEeM U 3aJjayaMM Kypca, €ro pojbl0 U MECTOM B CHCTEME y4eOHBIX IUCHUIUIMH U B
CHUCTEME MOATOTOBKH B IenoM. [laeTcst kpaTkuii 0030p Kypca, UCTOPHUS Pa3BUTHS HAYKH U
MPAKTUKH, TOCTHKEHUS B 3TOU cdepe, IMEHA U3BECTHBIX YUEHBIX, U3JIaraloTCs MEePCIeKTUBHBIC
HampaBJIieHUs1 ucciienoBaHud. Ha 3ToMl  JeKuuMM  BBICKA3bIBAKOTCS  METOOUYECKHE U
OpraHHU3alIOHHbIE OCOOCHHOCTH pabOThl B pamMKax MJaHHOW [HMCUUIUIMHBI, a TaKke JIaercs
aHaJU3 PEKOMEHIyeMOH yueOHO-METOIMUECKO JTUTEPATyPHI.

AxkagemMuyecKasi JJEKIHUs ¢ JIeMEHTAMHU JeKIUH-0eceabl — [I0CIEA0BATEIbHOE H3J10-
JKEHHE MaTepHalia, OCYLIECTBISIEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJIOTA MPEnoaaBaTelsl.
OneMeHThl JeKIuu-0eceapl 00ecrneyrBalOT KOHTAKT TpernojaBareiss C ayIJUTOpHEH, dYTo
MO3BOJIICT TPUBIEKATh BHUMAHUE CTYACHTOB K HauOolieeé BaXKHBIM TEeMaM JUCIMILIUHBI,
aKTUBHO BOBJIEKaTh MX B Yy4eOHBIH Mpolecc, KOHTPOJIMPOBATH TEMIT M3JIOKEHHUS Y4eOHOro
Marepuaia B 3aBUCHUMOCTH OT YPOBHS €ro BOCHPUSTHS. JIeKMM 4UTAIOTCSl ¢ MCIOJIb30BaHUEM
MyJbTUMEAUMHBIX  Mpe3eHTauuii. OHM  MPEaIoyiaraloT  MOCIEAOBATEIbHOE  HU3JI0KEHUE
Marepuana, OCYIIECTBIEMOE NPEUMYIIECTBEHHO B BHJIE MOHOJOTa MPEnojiaBaTelis.
TpebGoBaHus K JEKIUU: COBPEMEHHBIM HAy4YHBIH ypOBEHb U HaCBIIICHHAs MH(POPMATHUBHOCTb,
yOenuTeNnbHas apryMeHTalus, JOCTYIHAs W TIOHATHAs peuyb, 4YeTKas CTPYKTypa U JIOTHKA,
HaJIMYUe SIPKUX MIPUMEPOB, HAYUHBIX JOKa3aTeIbCTB, 000CHOBAHUMN, (PaKTOB.

Y4eOHbIl Kypc Oaswpyercs Ha COUYETAHWH JICKIIMOHHBIX W JIA0OPATOPHBIX 3aHATUN, a TaKke
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHMH U
HaBBIKOB [0 3aKpEIUICHUIO IIOJYYEHHBIX Ha JIEKIMM 3HAHWW TpU BBITOJHEHUM 3aJaHUN
MPAKTHYECKOr0 XapakTepa B JabOpaTopHbIX ycloBusix. JlabopaTopHble 3aHSATHS MOCBALICHBI
OCBOEHHUIO PYTHHHBIX METOJOB pabOThl ¢ MUKPOOpPraHU3MaMH, OINpPENEICHHUI0 HOPMUPOBAHHBIX
MUKPOOHOJIOTUYECKUX TOKa3aTeleil MUKPOOUOIOTMYECKOTO MOHHTOPHHTA MPHUPOJIHON CpEebl.
[Ipenycmotpeno npoBeneHne GpoOHTATBLHBIX OMPOCOB M KOHTPOJIBHBIX PadOT MO TeMaM 3aHATHIA;
UCIIONB30BAaHUE O KUBBIX OPraHW3MOB [UIsl HCCIEAOBAaHMN Ha J1abopaTOpHBIX paboTax;
00CyXJIeHUE SKCIIEPUMEHTAJIbHBIX PE3YJITAaTOB 10 UTOraM Ka)kKJI0T0 3a/1aHuUs.

CamocTrosiTesibHAas padoTa CTYJCHTOB BKIIIOYAET UCIIOJIb30BaHUE OMOIHOTEYHOTO oHa
U DJIEKTPOHHO-OMOIIMOTEYHON CHCTEMBI, MOATOTOBKY OTBETOB Ha KOHTPOJIGHBIE BOIPOCHI IO
TeMaM U 3aJaHuil Al CaMOCTOATENbHOW paboThl. B mepmon caMoCTOSATENbHONW MOATOTOBKHU
CTYJEHTBI UMEIOT BO3MOKHOCTh 0OCYUTh 3a/IaHHbIE BOIIPOCHI C MIPETOAaBaTeIEM.

Koncynbranum — Buj ydeOHBIX 3aHATUHN, SBISIOIIUNCS OAHON W3 (GOpPM KOHTPOISA
CaMOCTOSITENIbHON ~ paboThl  cTylaeHToB. Ha KoHcynbTanusx 1o mpocb0e CTYyACHTOB
paccMaTpuBaroTCs HauOollee CJIO0XKHbIE MOMEHTBHI MPU OCBOCHHUM MaTepHalia TUCIUILIAHBI,
IpenoaaBaTesib OTBEYAaeT HAa BOIPOCHI CTYAEHTOB, KOTOpbI€ BO3HUKAIOT y HHUX B Ipoliecce
CaMOCTOSITENIbHOM pabOTHI.

B mnmponecce 06y‘{eHI/I$[ HCITOJIB3YIOTCH CICAYIOIMHNE TCXHOJIOIMH 3JICKTPOHHOT'O O6y‘leHI/I$I
N AUCTAaHIIMOHHBIC O6pa3OBaT€J'IBHI)Ie TCXHOJIOTHH:



DJIEKTPOHHBII  y4eOHBbIH Kypc «JKOJOrusi MHKpoopranusmMos» B LMS
daexkTpoHHblid yHuBepcuteTr Moodle SIpI'Y, B koTopom:

- NPEeACTaBIICHBI IPE3EHTALUH JIEKLIN;

- 3amaHus 1o JabopaTopHBIM paboTam;

- 3aJaHus U1 CaMOCTOSATENIbHOM paboThl 00YUYaIOIIMXCS 110 TeMaM TUCIUILUIMHEI,

- OCYLIECTBJISIETCS  INPOBEICHHE  OTHEIbHBIX MEPONPUATHH  TEKYLIEro KOHTPOJISA
YCIEBAEMOCTH CTYAECHTOB;

- IpeJCTaBJICHBI IPaBUIIAa IPOXOKICHUS IPOMEKYTOUHON aTTECTAllUU 10 AUCLUILINHE;

- TpeICTaBlIieH CIUCOK YYeOHOM JUTepaTypbl, pPEKOMEHAYeMOM JUIsl  OCBOCHUS
JUCLUIUIMHBL,

- mpenctaBieHa uHpopManus o ¢GopMe W BPEMEHH IPOBEICHHS KOHCYJIbTALUH 110
JTUCLUIUIMHE B PEKUME OHJIAIH;

- mocpeacTBOM  ¢GopyMa  OCYIIECTBISETCS CHHXPOHHOE M (WIM) ACHHXPOHHOE
B3aUMOJICHICTBHE MEXJTy OOydYaroUMMUCA U MpenojaBaTeleM B paMKaxX H3y4eHHs
JUCLUTUIAHBL.

6. IlepeyeHb JMIEH3MOHHOTO M (WJIHM) CBOOOJHO PACIPOCTPAHSIEMOr0 NPOrPAMMHOIO
o0ecneyeHusi, MCIOJb3yeMOI0 INPH OCYIIECTBJIEHHH O00pa30BaTeJLHOI0 Impouecca 10
AUCHMIIHHE

B mpomecce ocymecTtBieHus — 00pa3oBaTENBHOrO — Ipolecca M0 JUCHUIIIMHE
UCTIOJIB3YIOTCS:

B npornecce ocymiecTieHust 00pa3oBaTeNIbHOrO MPOLECCa UCTIONb3YOTCS:
— OmepalroHHBIE CUCTEMBI cemelicTBa Microsoft Windows;
— mporpammbl Microsoft Office;
— mporpamma Adobe Acrobat Reader;
— Opaysepsl Mozilla Firefox, Google Chrome.

7. llepeyeHb COBpeMEHHbIX NpPOdecCHOHANBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIO0JIb3YyeMbIX NPH OCYLeCTBJIeHUN 00pa30BaTeIbHOIO Mpolecca 1o
AMCHMILINHE (IPH He00X0IMMOCTH)

B mpomecce ocymecTtBieHus — 00pa3oBaTENBHOrO — Ipolecca M0 JUCLUILIIMHE
UCIIOJIB3YIOTCS:

ABroMaTtusupoBaHHas  OubOnmoTeyHo-uHPOpManmonHas cucrema «BbYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk _cat find.php

8. IlepeyeHbr OCHOBHOW M  JONOJHHMTEJNbHOM Yy4e0HOW JIMTEpPaTypbl, PpecypcoB
HH(OPMALMOHHO-TEJIeKOMMYHHKAIIUOHHO ceTH «HMHTepHer» (IpPH HEOOXOAMMOCTH),
PEKOMEHAYEeMBbIX [JIsl OCBOCHHS JMCIHIIIHHBI

a) OCHOBHasl JIMTepaTypa

1. ITyxosa H.}O. Dkonorust Mukpoopranu3mMoB. - Spocnasins: SApl'Y, 2008. - 54 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20080311.pdf

2. DKOJIOTHSI MEKPOOPTaHU3MOB: yueOHUK aiist OakanaBpoB / [Tox o6mr. pen. A.W. Herpycoga. -
M.: FOpaiir, 2017. - 267 c.
https://biblio-online.ru/book/C37831F7-AC8A-49A4-B3C7-3B28736BF655/ekologiya-
mikroorganizmov

0) 10MOJTHUTEJIbHAS JIUTEpaTypa

1. 3aBap3un I'.A. IlpupogoBenueckas MUKpoOHOIOTUs. - M.: KHIKHBINA TOM «YHHUBEPCUTETY,
2001. - 256 c.

2. IIpakTukyMm no MukpoOuosoruu: yueoHoe nmocobue ans By3oB / Ilog pen. A.M. Herpycosa. -
M.: Axagemus, 2005. - 603 c.



3. IlyxoBa H.}O. Dkonoruss MUKpOOpraHu3MOB: JIabopaTopHble 3aHATUA. - Spocnasib: Spl'Y,
2008. - 54 c.

4. Ilyxoea H.IO. bakrepun B NpHUPOIHBIX COOOIIECTBAX: y4eOHO-METOAWYECKOE IMOocodHe. -
Spocnasne: Apl'Y, 2016. - 53 c.

5. HlexoBroBa H.B. Dkomorusi BOIHBIX MHKPOOPTraHU3MOB: ydeOHOE mocoOue. - SIpociaBib:
Apl'Y, 2008. - 132 c.

6. IllexosmoBa H.B., 3aiiueBa 10.B. KynpTuBHpOBaHHE MHUKpPOOPraHM3MOB M KIETOK. -
Spocnasne: Apl'Y, 2019. - 59 c.

9. MaTepuajibHO-TEXHUYeCKasA 0a3a, He0OX0AUMAasI /IS OCYIeCTBJIEHUsSI 00Pa30BaTEJIbHOI0
npouecca no TUCIHUIIHHE

MarepuanbHo-TexHUYECKas 0aza, HeOOXoauMast IS OCYIIECTBICHHS 00pa30BaTEIHLHOTO
mporiecca 1o JUCHUTUTHHE BKIIFOYAeT B CBOM COCTAB CIIeUaIbHbIC TOMEIICHUS:

- y4eOHbIE ayIUTOPUH JUTS IPOBEICHUS 3aHITHI JICKIIMOHHOTO THTIA,

- y4eOHBbIe ayJUTOPUU JI TIPOBEICHUS JIaA0OPATOPHBIX padOT, TPYMIIOBLIX M MHIWBUIYaTbHBIX
KOHCYJIBTAIMH, TEKYIIET0 KOHTPOJISI ¥ TPOMEXKYTOYHOM aTTeCTaINH;

- IOMENICHHUS JUISI CAMOCTOSITEIbHON pabOTHI;

- TIOMEIICHUS Ui XpaHEHUs W MPO(UIAKTHYECKOTO OOCITY)KHUBAHHS TEXHHUECKUX CPEICTB
o0ydeHusl.

CrnenanbHble TIOMEIIEHHSI YKOMITICKTOBAHBI CPEICTBAMUA OOYUYCHHS, CITY)KAIIUMHU JIJIs
npezcTaBieHus yueOHoi nHpopManuu OONBIION ayAUTOPHUH.

Jlnss  mpoBeneHHWs ~— 3aHATHA  JIGKIIMOHHOTO — TUMNA  MNpeularalorcs — HabopsbI
JEMOHCTPAIIMOHHOTO  000pYyAOBaHUA U y4eOHO-HATVIATHBIX TOCOOWH, XpaHAIIUecs Ha
AJIEKTPOHHBIX HOCUTEISX U 00ECTIeUNBAIONINE TEMATHUECKUE WILTIOCTPAIIH, COOTBETCTBYIOIIHE
pabouynm mporpaMmam ITUCIUTUIHH.

[TomemieHust 1T caMOCTOSATEIBHON PAa0OTHl O0YUYAIOMUXCS OCHAIIECHBI KOMITBIOTCPHOM
TEXHUKOH C BO3MOXHOCTBIO TOIKIIOUEHHs K ceTH «MHTepHeT» M obOecreueHHeM I0CTyma B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00Pa30BaTENBHYIO CPEly OpraHU3alnH.

ABTOD:!

3aB. kadenpoit OoTaHUKH W’I/@/
L1, =

¥ MUKpOOHOJIOTHH, K.0.H. H.B. [llexoBuoBa



IIpunioxenne Ne 1 k paGouyeii mporpamMmme JMCHHMIIIHMHBI
«JK0J10THSI MUKPOOPTaHU3MOB»

DoH/I OLIEHOYHBIX CPEJACTB
JJIs1 MPOBe/IeHUs TEKYIIero KOHTPOJIsl YCIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTAIUN CTYJAE€HTOB
o JUCIHUIIJINHE

1. TumoBbie KOHTPOJIbHbIE 32/IAaHUSI H HHbIE MATEPHAJIbI,
HCNOJb3yeMble B Mpolecce TeKYIero KOHTPOJsl yCIeBaeMoCTH

BOITPOCBI V11 ®POHTAJIBHOI'O OITPOCA

Tema 1 «OcHOBHBIE HANIPABJIEHAs] 1 METOABI H3y4YeHHS IKO0JOrHM MUKPOOPTaHN3MOB»
1. [omynsiius MpoKkaproT. XapaKTepUCTHKN MUKPOOHBIX Tomysiuii. KBopym.
2. Accomumarus 1mpokapuoT. OCOOCHHOCTHM MHKPOOHBIX acconuanuid. THIBl  B3aUMOOTHOIICHHMA
IIPOKApUOT B accounanud. ITpumepsr.
3. MukpoOHsbIii 1eH03. OCOOCHHOCTH U CTPYKTYpa MUKPOOHOTO IIEHO3A.
4. DkocucteMa. Poik TpoKapruoT B IKOCHCTEMAX.
5. MeToabl 3KOJIOTrMM MHUKPOOPraHU3MOB. MeTOolbl M3y4Y€HUsT MUKPOOPIaHM3MOB B HX €CTECTBEHHOM
cpeae oOuTaHus (mpsiMble MeTOABI). MeTOmsl W3y4YeHHs YHCTBIX KyJNbTyp. METOAbl H3ydeHHs
MHTEHCUBHOCTH MHKPOOHOJIOTHYECKUX IPOLIECCOB B MPUPOAE. MOJNEKYJSIpHBIE METOABl 3KOJIOTHH
MHUKPOOPTaHU3MOB.
6. Dxonormueckuid MOHMTOPUHT. buomHnukanusg. KayecTBeHHble M KOJHMUYECTBEHHBIE MHKPOOHBIE
MOKa3aTeJId KaueCTBa NPUPOIHON CPEbI.

Tema 2 «AyTIK0JI0THSI MUKPOOPTAaHU3MOB)
1. [TumeBsle moTpeOHOCTH POKapHOT. [locTyIeHre MUTATENBFHBIX BEIIECTB B KIETKU MPOKAPHOT. THITBI
nuTaHug mpokapuoT. Omurotpodsl. KommoTpodsl. MexaHM3MBI YCTOMYMBOCTA K TOJOINAHHUIO Y
MIPOKAPHOT.
2. BiusHue teMnepatypbl HA MUKPOOPTaHU3MBI. DKOJIOTUYECKHE TPYIIBI IPOKAPUOT MO OTHOLIEHUIO K
TeMIepaType.
3. AKTUBHOCTb BOJIbI 1 MUKPOOPTaHU3MBbI. BOHBIN OTEHITHA.
4. Bnusaue pH cpenpl Ha MUKPOOPTaHU3MBI. DKOJOTHYECKHE TPYMIBI MPOKapHOT MO OTHOIIEHHUIo K pH
cpeasl. MexaHU3MBbl aAaNTalui IPOKApUOT B KUCIION U LIEIOUYHON cpefe.
5. OKUCIUTENbHO-BOCCTAHOBUTENFHBIE YCIOBHS U OTHOIIEHHE MHUKPOOPraHM3MOB K Or. DKOIIOTHYECKHe
Tpynnbl MMPOKAPUOT IO OTHOWICHHWIO K KOHIICHTpAlWU KUCIOpPOJa B CpcCac. MexaHU3MBbI 3alllUThl OT
TOKCHUYHOTO JIEHCTBUS MPOTYKTOB BOCCTAHOBJICHUS KUCIOPOAA.
6. OcMoTHYECKOE aBICHWE W MUKPOOPTaHU3MBI. DKOJOTHYECKHE TPYIIIBI MPOKAPHOT MO OTHOIIEHUIO K
COJIEHOCTH cpebl. MeXaHN3MBI B CTPATEernd OCMOAIallTaIllH MTPOKAPHOT.
7. T'mopocratmyeckoe [OaBIEHHE W MHMKPOOPTaHU3MBL. OKOJOTMUYECKHE TpYIIBl MNPOKAapHOT 10
OTHOIIIEHUIO K THIPOCTATUYECKOMY JIABJICHHUIO.
8. JleficTBuEe aHTUCENTUKOB HA MUKPOOPTAHU3MBI.
9. lleiicTBre aHTHOMOTUKOB HA MUKPOOPTaHU3MBI.
10. DneKTpOMarHuTHOE U3TyUYE€HUE U MUKPOOPTaHU3MBI.
11. IlpucnocobiaeHre MUKPOOPTaHU3MOB K HEOIArONPUATHBIM BO3JCHCTBUSIM OKpPY KAOIIIEH CpeIbl.

Tema 3 «B3anMoOTHOLIEHNS IPOKAPHOT C APYTMMH OPraHU3MaMu»
1. B3aumooTHoOmeHust 0akTepuii ¢ BUpycaMu
2. ®opMbI B3aMMOOTHOUICHU OaKTepUil: KOHKYPEHLUS, CHHTPO(Us, aHTarOHU3M, MAapPa3UTU3M,
XHUIIHAYECTBO, cCUMOM03. CTpaTeruu ajanTaui U CTpaTeruy pocTa MpoKapuoT.
3. bakrepuu u pacrenus. bakrepun ¢punocheps: u pusochepsl.
4. B3anmooTHOIICHHS OaKTEpHii ¢ 0€CITO3BOHOYHBIMH KUBOTHBIMHU.
5. B3aumooTHOIIEHUs OaKTEpUil C MO3BOHOUYHBIMU )KUBOTHBIMH.
6. MukpoOuoTra uYeJIOBEKa: aBTOXTOHHAS M aIoxXxTOHHas. (OCOOEHHOCTH HOPMAaJIbHOU
MHUKPOOHOTHI Opranusma yenoneka. Posib HOpMaabHONH MUKPOOUOTHL.



BOITPOCHI K KOHTPOJIbHBIM PABOTAM
Nel
no TeMe «OCHOBHBIE HANIPABJIEHUS] U METOJbI H3YYeHHSI IKOJIOTHH MHUKPOOPTaHU3MOB»
1. IIpoxapuoTbl: 0COOEHHOCTH CTPOEHHS, TPaMOTPHIATEIBHBIE W TPaMIIOJIOKUTEIbHBIC
Oaktepun. 3HaueHue OaKTEpUil B IPUPOJIE U B KHU3HH YEIIOBEKA.
2. OcobeHHOCTM MHUKpPOOHBIX HONYyJSALUM: HOpuUpoAHas U JabopaTopHas MOMYJSALUU
MHUKpoopranu3moB. [ToHsaTue o kBopyme.
3. MukpoOHas acconuanysi: 0COOCHHOCTH, XapaKTep B3aMMOICHCTBHSI OaKTepUil B aCCOLIMAIIHH.
4. Mukpo6o11eH03: 0COOEHHOCTH U CTPYKTypa. IIpumepsr.
5. Okocucrema. Posib MUKpOOPraHU3MOB B SKOCUCTEME.
6. MeTo1bl KOJIOTMU MUKPOOPTaHU3MOB.
7. IloHsiTHE 0 MUKPOOHOM MOHUTOPHHTE.

No2
10 TeMe «AYTIKOJOTHs MUKPOOPTraHNU3MOB»

1. [Tpobsema paccMOTpEHHsI IEUCTBUS IKOJIOTHIECKUX (PaKTOPOB HA MUKPOOPTAHU3MBI.
2. IluraTenbHble BemiecTBa. bUOreHbI: MUKpPO- U MakpodiaeMeHThl. Tumbl nutanusa. Onuro- u
KOIHOTPO]HI.
3. Crioco0sI cy1iecTBOBaHUSI MUKPOOPTaHH3MOB.
4. Temnepatypa 1 MUKPOOPTaHU3MBI.
5. AKTUBHOCTb BOJbI U MUKPOOPTaHU3MBI.
6. Bnusnue pH Ha MUKpOOpPraHU3MBI.
7. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE YCIOBUA cpelbl. OTHOLIEHHE MHKPOOPTaHU3MOB K
KHUCJIOPOJLy U MEXaHU3MBI 3aIUThI OT TOKCUYHBIX (POPM KUCIIOpOAA.
8. OcMoTHYECKOE JaBICHUE U MUKPOOPTaHU3MBI.
9. JleiicTBHE aHTUCENTUKOB HA MUKPOOPIaHU3MBI.
10. JlelictBe aHTHUOMOTHMKOB HAa MHKPOOPTAHH3MBI. PE3MCTEHTHOCTP MHKPOOPTaHH3MOB K
AHTUOMOTHKAM.
11. DnekTpoMarHuTHOE U3ITy4YE€HUE U MUKPOOPTaHU3MBI.

Ne3

1o TreMe «B3aMMOOTHOLICHHS TPOKAPHOT ¢ APYTMMH OPraHU3MaMu»
1. B3aumooTHoOIIEHHs OaKTepuii U BUPYCOB.
2. ®opMbl B3aMOOTHOIIICHUN OAKTEPHIA.
3. BzaumooTtHomenus Oakrepuit 1 pacreHuit. KimyOeHbKOBbIe OakTepuH: a30TPHUKCALINS.
4. B3anmooTHOIICHHS OaKTepHii ¢ 0€CITO3BOHOYHBIMH KUBOTHBIMHU.
5. B3auMoOTHOMIIEHUSI OAaKTEPHil C IMO3BOHOYHBIMH JKHBOTHBIMHU. [lOHSTHE O HOpPMAaJIbHOMN
Mukpodope. Jucbakrepnos, ero npuuuHbl. [ HOTOOHOTHI.

Neq

1o Teme «K MHKpPOOPraHM3Mbl B MPUPOIHBIX COOOIIECTBAX»
1. Ocobennoct MUKPOOOIICHO30B. OCOOEHHOCTH apeaoB OaKTepHii.
2. MukpoOOIeHO3bI TIOYBBI: OCOOCHHOCTH, OCHOBHBIE TPYIIBI MUKPOOPTaHU3MOB, CTPYKTYpa
MUKpPOOHOTO 1I€H03a, CAHUTAPHO-TIOKa3aTeIbHbIE OaKTEpUH.
3. MuxkpoOo1ieHO3bI BOABI: OCOOCHHOCTH, 3BTpHU(HUKAIMS, 30HBI CAIPOOHOCTH, CaHUTAPHO-
NoKa3aTelbHble OAKTEpUU.
4. MuKpoOOoI1IeHO3bI BO3/IyXa: 0COOCHHOCTH, CAHUTAPHO-TIOKA3aTEIbHBIE OAKTEPHH.
5. 'eoxumuyeckue GyHKIIMH MUKPOOPTaHU3MOB.

IIpumepnbie 3ananusa Utorosoro tecra (LMS Moodle)

1. Tun B3aMMOOTHOIICHUI MEX Ty KUIIEYHOW MUKPOOUOTON M XO3IMHOM —
1) KOMMEHCAIU3M
2) MyTyaausm
3) mapa3uTuzm
4) cuHTpOPHU3M



5) XHIIHUYECTBO

2. Haiitu cooTBeTCTBHE MEXKIAY TCPMHUHOM M CIro onnpCcacjaCcHUCM.

DKonorus — HayKa, u3yvaroliasi B3aMMOOTHOIIIEHHE OPTraHU3MOB C OKPY KaroIIen cpesoi,
JIPYT C IPYIOM U IPYTMMHU OpPraHU3MaMu.

AyTakoniorusi — | pa3fen HayKH, U3y4alolii BIUsIHIE aONOTUYECKHX (PaKTOPOB Ha
OpPTaHHU3MBL.

Jemdkomnorus — | pa3aen HayKH, pacCMaTPUBAIOIIHI B KauecTBEe 00BEKTa CUCTEMY
HaJOPTaHU3MEHHOI'0 YPOBHSI — MOMYJISLIHUIO.

3. Yucras KynbTypa OakTepuil BbIIeJIeHa CO CTEKOJ 00pacTaHus, MOrPyKEHHBIX B CMECh
1acToBeIX BoJK (54 °C, pH=5,4, munepanu3arus 79 r/i) u OypoBoro pactBopa MeasruHCKON
ckBakuHbI (rmyouna 2100 m). Ha MmunepanbHoii cpene ¢ riaroko3oit (M9) u cpene LB (MIIB)
uccieayeMast KyJbTypa criocooHa K pocty npu temmneparype 15-58 °C (omt. 43-48 °C) B
nuanazone pH 5,11-9,8 (onrt. 5,3-8,39). /Ilnana3zon poctoBbix 3HaueHHH koHleHTpanuu NaCl
JUTS JAHHOTO MUKPOOPTraHnu3Ma HaxoauTcs B oomactu 0,5-75 r/n npu KyJIbTUBUPOBAHUN Ha
cpeae M9. Onnako npu pocte Ha 6oraToi xuaKoi cpene LB makcumanbHast COEHOCTb, IPU
KOTOpOHi eme HabmogaeTcst poct coctasisier 150 /.

YKaKUTE €€ IKOJIOTHUECKYIO TPYIITY 0 OTHOIICHHIO K TeMIIepaType
(pakynbTaTUBHBIN TEPMODHII, TEPMOTOICPAHTHBIN).

4. ITpu mocese 0,1 M1 IpUPOIHOH BOBI TITYOHMHHBIM criocoOoMm B 4. [letpu Beipociio 145
kosoHui. Onpeaenuts obmiee MUkpoOHoe uncio Boabl. (1450 KOE/mn)

1.2 Cnincox BONpPoOcoB M (MJ1K) 3aaHUH /11 IPOBeleHUs IPOMEKYTOYHOM aTTecTALMU

Cnucok BONPOCOB K IK3aMEHy

1. IIpoxapuoTbl: 0OCOOEHHOCTH CTPOEHHs, T'PaMOTPHLATEIbHBIE W TPaMIIOIOKUTEIbHBIC
OakTepuu. 3HaueHHe OAKTEPHil B MPUPOE U B KU3HU YETIOBEKA.
2. OcoOeHHOCTH MUKPOOHBIX TOMYJSAIMNA: TPUPOJHAT H JlabopaToOpHas TMOMYJISIUN
MUKpoOpranu3zMoB. [IoHsTue o kBopyme.
3. MukpoOHas accouuausi: 0COOCHHOCTH, XapaKTep B3aUMOICHCTBHSI OaKTepuil B aCCOLUAIIHH.
4. Mukpo06o1ieH03: 0cOOEHHOCTH U CTpYKTypa. [IpumMepsi.
5. DkocucreMa. Pojb MUKpOOPTraHU3MOB B 3KOCHUCTEME.
6. MeTobl HKOJIOTMH MUKPOOPTaHNU3MOB.
7. IloHsiTHE O MUKPOOHOM MOHUTOPHHTE.

8. IIpobnema paccMOTpeHus AEUCTBUS SKOJIOTHUECKUX (PaKTOPOB HA MUKPOOPTaHU3MBI.
9. IlurarenbHbie BeliecTBAa. BUOTEHBI: MUKPO- M MakpodjaeMeHThl. Tunel nutanus. Onuro- u
KOTTHOTPO]HI.

10. Crioco0sl cyIiecTBOBaHUS MUKPOOPTaHU3MOB.

11. TemnepaTypa U MUKpPOOPTraHU3MBI.

12. AKTUBHOCTb BOJIbI U MUKPOOPIaHU3MBI.

13. Bausinue pH Ha MUKPOOPIraHU3MBI.

14. OxucnnuTenbHO-BOCCTAHOBUTENIBHBIE YCIIOBUS Cpelbl. OTHOLIEHHME MUKpPOOPTaHU3MOB K
KHUCTIOPOJLy U MEXaHHU3MBI 3aIIUThI OT TOKCUYHBIX (POPM KUCIOpOAA.

15. OcmoTrYecKkoe 1aBieHUE U MUKPOOPTaHU3MBI.

16. JlelicTBHE aHTHCENITUKOB HA MUKPOOPTaHU3MBI.

17. [leiictBue aHTHUOMOTHKOB Ha MHKPOOPTaHU3MBL. PE3MCTEHTHOCTh MHKPOOPTaHHU3MOB K
AHTUOUOTHKAM.

18. DIeKTpOMarHuTHOE U3TyYEHUE U MUKPOOPTaHU3MBI.

19. BzaumooTHoIIeHus OaKTepuii 1 BUPYCOB.

20. ®opMBbl B3aMMOOTHOIIECHUH OaKTepuil.

21. BzaumooTtHomenus 6akrepuii u pacrenuit. KimybenbkoBbie OakTepuu: a30ThUKCaIHS.

22. BzanmooTHoIIeHNs 0aKkTepuii ¢ 6€CII03BOHOYHBIMU KUBOTHBIMHU.




23. BzaumooTHOIIEHUS] OaKkTepHii ¢ MO3BOHOYHBIMU >KMBOTHBIMH. [lOHATHE O HOpPMAIBHOM
mMukpodope. Jlucbakrepnos, ero npuduHbl. [ HOTOOHOTHI.

24. Oco0eHHOCTH MUKPOOOLIeHO30B. OCOOEHHOCTH apeanioB OakTepuil.

25. MukpoOO1I€HO3bI TOYBBL: OCOOEHHOCTH, OCHOBHBIE TPYIIBI MUKPOOPTaHU3MOB, CTPYKTypa
MHUKPOOHOTO II€HO03a, CAHUTAPHO-TTOKa3aTeIbHbIE OaKTEpHUH.

26. MukpoOOLEeHO3bI BOJBI: 0COOEHHOCTH, 3BTPU(UKAIMS, 30HBI CANpPOOHOCTH, CaAaHUTAPHO-
HOKa3aTesIbHble OaKTepUH.

27. MukpoOOI1I€HO3BI BO3/IyXa: OCOOEHHOCTH, CAHUTAPHO-TIOKA3aTeIbHBIE OAKTEPHH.

28. I'eoxuMuyeckue QyHKIIMH MUKPOOPTaHU3MOB.

IIpaBuJja BbICTABJIEHNS OLIEHKH 32 CAMOCTOATEIbHYIO PadoTy:
- Omauuno BBICTABISIETCS, €CIM OOYYarOIIMICS UMeeT TIyOoKue

3HAHUA yqe6Hor0 Marcpuajga IO TCEME, IMOKAa3bIBACT YCBOCHHUC B3aMMOCBA3U OCHOBHBIX
TIOHSATHI UCTIONB3YEMBIX B paboTe, CMOT OTBETHTh Ha BCE YTOUYHSIONIME W JIOTIOJTHUTEIILHBIC
BONIPOCHI, IEMOHCTPUPYET 3HAHUS TEOPETUUECKOTO U MPAKTUIECKOTO MaTepualia 1o TeMe.

- Xopowio BBICTAaBISIETCS, €CITU OOYYAIOIIUICS TMOKa3al 3HaHHWE y4eOHOro MaTepuaa,
YCBOUJI OCHOBHYIO JIUTCPATYpPY, CMOI' OTBCTUTH IIOYTH TIOJJHO Ha BCC 3aJaHHBIC
JOTIOJTHUTENbHBIE W YTOYHSIONMIME BOMPOCHl. OOyYaromuiicss IeMOHCTPUPYET 3HAHWUS
TEOPETUYECKOT0 M MPAKTUYECKOT0 Marepuayiia 1o TeMe, JOMycKas He3HAUYUTeIbHbIC
HETOYHOCTH.

- Yooenemeéopumenvno  BBICTABISI€TCSA,  €CIM  OOydaloUIMiics B IIEJIOM OCBOMII
MaTepHuall, OTBETHJI HE Ha BCE YTOYHSIOUINE M JIOTIOJIHUTEIBHBIE BOMPOCHI, OOYYAIONIHIACS
3aTPyOHSETCS C MPABWIBHBIM OTBETOM, MAET HEIMOJHBIM OTBET, TPEOYIOMIMI HaBOJSIINX
BOTIPOCOB TIPETIOIABATEIIS.

- Heyooenemeopumenvno BBICTaBISETCA OOYy4alOIIEMYCs, €CIIMd OH UMEET CYIIECTBEHHBIE
npoOesIbl B 3HAHUSX OCHOBHOT'O Y4€OHOT0 Marepuara.

IIpaBujia BbICTABJIEHHSI OLEHKH KOHTPOJIbHOI Pad0ThI:
[Tpu HanMcaHUU KOHTPOJILHOUM paOOThI OIICHKA BBICTABIISIETCS CIEAYIOMUM 00pa3oMm:
KOJIMYECTBO BEPHBIX OTBETOB:
55-70% - ynoBIETBOPUTENBHO (3a4€T)
71-85% - xopoo (3a4eT)
86-100% - oTiuHO (3a4eT)

IIpaBuJjia BLICTABJICHNUS OLIEHKH 0 Pe3YyJIbTATAM ONPOCa:

- OmauyHo BBICTABIIAETCS 3a IOJHBIA OTBET HA MOCTABJICHHBIM BOIIPOC C BKIIIOUEHHEM B
CoJepaHUE OTBeTa pacckaza (JIGKIMU) TMpenojaBaTeNs, MaTepuajoB  Y4YEOHUKOB,
JOTIOTHUTEIBLHOU JTUTEpPaTyphl O€3 HABOIALINX BOIPOCOB.

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

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

- Heyooenemseopumenvno BBICTaBISIETCS 3a OTBET, B KOTOPOM O3BYYEHO MEHEE IOJIOBUHBI
TpeOyeMoro MaTepuana Wid He 03BYYCHO TJIABHOE B COACPKAHHUH BOIMPOCA C OTPHIATSIHLHBIMU
OTBETAMHM Ha HaBOJSIIME BONPOCHL, WM OOyyarouiuiicss oTkasajica OT oTBera 0e3
MPEIBAPUTEIHLHOTO OOBSICHEHUS YBAKUTEIBHBIX TPUYHH.

IIpaBuJjia BLICTABJICHNUS OLIEHKH 0 Pe3YyJIbTATAM ONPOCa:
Pe3ynbTaThl TECTA OIEHUBAIOTCS TTO ApUPMUTHICSCKOH IIKaIe:
81-100% - ornmuHO,
61-80% - xopomo
41-60 - ynoBIETBOPUTEIBHO




IIpaBuja BeICTABJCHNS OLICHKH HA JK3aMeHe:
B sKk3aMeHanMOHHbBIE OMJIET BKJIIOYAETCS JBA TEOPETUYECKHUX BOIPOCA U OAMH BOIPOC
IIPAKTHUYECKOro Xapakrepa. Ha moaroroBky k oTBeTy naercs He MeHee luaca.
Ilo wutoraMm »sK3aMeHa BBICTABIAETCS OJHA U3 OLECHOK: «OTIMYHO», «XOPOILIO»,
«YJOBJIETBOPUTENIBHO» WU «HEYIOBIETBOPUTEIBHOY.

Onenka «OTJHYHO» BBICTABISIETCS CTYJCHTY, KOTOPBI IEMOHCTpUPYET TIyOOKOoe U
IIOJIHOE BJIAJICHUE COACPKAaHUEM MaTepuaya U MOHATHMHBIM annapaToM KBaHTOBOW MEXAaHMKHU;
OCYILIECTBIISIET MEKIIPEIMETHBIE CBSA3H; YMEET CBA3BIBATH TEOPUIO C NMpakTUKOi. CTyneHT naer
pa3BepHyTble, IOJHBIE M YETKME OTBEThl HAa BOMNPOCHI SK3aMEHAI[MOHHOIO Owuiera WU
JIOTIOJTHUTEIILHBIE BOMPOCHI, COONIONACT JIOTMYECKYI0 MOCIEI0BATEIBHOCTh TPU H3JI0KEHUH
MaTepuana. [ paMOTHO UCTIOIB3yET TEPMUHOIOIMIO KBAHTOBOW MEXAHUKHU

Onenka «Xopoumo» BBICTABIAETCS CTYAEHTY, OTBET KOTOPOTO Ha JK3aMEHE B LIEIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPUSAM, HO OTIMYAECTCS MEHbIIEH OOCTOATENBHOCTBIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TIOJHOTOH. B OTBeTe MMEIOT MECTO OTIENIbHBIE HETOYHOCTH
(HeCYIIECTBEHHBIC  OMIMOKHW), KOTOpPHIE  HWCIPABJISAIOTCS ~ CaMHUM  CTYJAEHTOM  TIOCIIe
JIOTIOJTHUTENBHBIX U (WJIM) YTOUHSIOIINUX BOIIPOCOB AK3aMEHATOPA.

OuneHka «Y10BJ1eTBOPUTEIBHO» BHICTABISETCS CTYACHTY, KOTOPBII 1aeT HEIOCTATOYHO
NOJHBIE M TOCJIEIOBAaTENbHbIE OTBETHI HA BOINPOCHl 3K3aMEHALMOHHOTO OWiera u
JIOTIOJIHUTEIIbHBIE BOIPOCHI, HO IIPU 3TOM AEMOHCTPHPYET YMEHHME BBIJCIINUTDH CYIIECTBEHHBIC U
HECYIIECTBEHHBIC IPU3HAKUA U YCTAaHOBUTH PUUMHHO-CIIEACTBEHHbIE CBA3H. OTBETHI U3JIAaraeTcs
B TEpPMHHAX KBAaHTOBOW MEXaHUKH, HO INPH ITOM JAOIMYCKAIOTCS OUIMOKM B OIpPEINCICHUH U
PAcCKpbITUH HEKOTOPHIX OCHOBHBIX IMOHATUH, (OPMYIHMPOBKE IOJIOKEHHH, KOTOPHIE CTYAEHT
3aTPyJHSAETCS MCIPaBUTh CaMOCTOATenbHO. Ilpm aprymeHranmm oTBeTa CTYIEHT HeE
00OCHOBBIBAET CBOM CYXAeHHUs. Ha yacTb JONOJHMUTENBHBIX BOIPOCOB CTYACHT 3aTpyIHIETCS
JIaTh OTBET WJIN AA€T HEBEPHbBIE OTBETHI.

Ounenka «HeynoBi1eTBOPHUTEIBHO» BBICTABISAETCS CTYIEHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HeHHbIe, OECCUCTEeMHbIE 3HAaHUS; OECHOpsIOYHO W HEYBEPEHHO HM3JaraeT MaTepuall; He
YMEET BBIIAENATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COECAUHATh TEOPETUUECKUE MTOJIOKEHHUS C
IPAKTUKOM, HE YCTaHABIMBAET MEXKIPEAMETHBIE CBSI3U; JIOMYyCKaeT TIpyOble OIIMOKK Hpu
ONPECIICHUN CYIIHOCTH PAacKpbIBAEMBIX IOHITHM, SIBJICHWM, BCJIECICTBUE HEMOHUMAHUS HX
CYILLIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB U CBSI3€H; JA€T HEIOJIHbIE OTBETHI, JIOTUKA U
IIOCJIEIOBATENBHOCTD W3JIOKEHUS KOTOPBIX MMEIOT CYLIECTBEHHBIE M IPHHLUINAIbHbBIE
HapylLIeHUs, B OTBETaX OTCYTCTBYIOT BbIBOJBI. JlONMOJHUTENbHBIE U YTOYHSIOUIME BOIPOCHI
9K3aMEHATOpa HE MPHUBOJAT K KOPPEKIMH OTBETOB CTyaeHTa. Ha OCHOBHyl dacTh
JIOTIOJTHUTEBHBIX BOIIPOCOB CTYJEHT 3aTPyAHAETCS AaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

Ouenka «HeynoBIeTBOPUTENbHO» BBICTABISETCS TaKXKe CTYIEHTY, KOTOPBIM B3suI
9K3aMEHAIlMOHHBII OMJIeT, HO OTBEYaTh OTKA3aCs.



IIpunioxenne Ne 2 k paGoueii mporpaMmme JMCHHIIIHHBI
«JK0J10THSI MUKPOOPTaHU3MOB»

MeToaunuecKue YKazaHudA AJdA CTYACHTOB IO 0CBOCHHUIO TUCHUIIJIUHDBI

OcHoBHOU (OpMOI HM3JIOKECHHS YY4eOHOrO0 MaTepwaja IO JUCHUIUIMHE «IKOJIOTHS
MUKpPOOPTaHU3MOBY» SIBISIIOTCA Jiekuuu. [lo BceM TeMaM MpeayCcMOTpeHbl JabopaTOpHbIE
3aHATHUS, HA KOTOPBIX MPOUCXOIUT 3aKpEIICHHE JEKIIMOHHOTO MaTepHaa.

B mpomecce wu3ydeHHs OUCHMIUIMHBI PEKOMEHIYETCS PEryJspHOE TOBTOPEHUE
MPOMJIEHHOTO JIEKIIMOHHOTO MaTepuaia. Marepuan, 3aKOHCIEKTHPOBAHHBIM Ha JIEKIIHSX,
HEOOXO0MMO JIOMa eIl pa3 MmpopadaThiBaTh U MpU HEOOXOIUMOCTH JOMONHATH UH(OpPMAILIUEH,
MOJTy4YEHHOM Ha KOHCYJIbTAIUX, JJa0OPATOPHBIX 3aHATUAX WU U3 YUEOHOH JINTEPATYPHI.

Bonpmoe BHMMaHHME HOMKHO OBITH YAENEHO BHINONHEHHUIO JOMaliHeld padoTel. B
KayecTBE 3aJaHUil Al CaMOCTOSATENbHOM pabOThl JOMa CTyAEHTaM IMPEAJaraercs CIUCOK
BOINPOCOB K KOHTPOJBHBIM paboTam. B KoHIle msATOro ceMmecTpa MO pe3ynbTaraM H3y4deHUs
AUCHUIIIMHBI CTYACHTBI CAA0T 59K3aMCH. DK3aMeH MMPUHHUMACTCA 110 SK3aMCHAIIMOHHBIM omieram
KK M3 KOTOPBIX BKJIIOYACT B ceOsi TpW BOmpoca: 2 TEOPETUYECKUX U | MPaKTUYECKOTO
xapaktepa. Ha camMocTosTENbHYI0 NOATOTOBKY K JK3aMEHY BbIIENsE€TCd 3 IHSA, BO BpeMs
MOJMOTOBKU K 9K3aMEHY IIPEyCMOTPEHa TPYIIOBasi KOHCYJIbTAIHsL.

OcBoOHUTH BOIIPOCHI, H3JIaraCMbIC B IPOLCCCC U3YUYCHUA OUCHUIIJIMHBI «IKoJIorud
OpPraHU3MOB» CaMOCTOSITENIbHO CTYAEHTY KpailHe CJIO0XKHO. OTO CBSI3aHO CO CJI0O)KHOCTBIO
U3y4aeMoro MaTepuaiia u HebonbmrM 00beMoM Kypca. [ToaToMy mocernienue Bcex ayIuTOPHBIX
3aHATUHN SBIISETCS COBEPLICHHO HEOOXOIMMBIM. be3 yHopHBIX U perysipHbIX 3aHATHI B TEUEHUE
CCMECTpPa CAATH 3a4YCT MO UTOraM U3YUYCHHUA JUCHUTIIIMHBI CTYACHTY NPAKTUICCKHU HCBO3MOKHO.

Y4eOHO-MeTOANYECKOE 00ecnieYeHne
CaMOCTOSITEJIbHOM Pa0OTHI CTYJAEHTOB 10 AUCIHUILIHHE

Jiis  caMmocToATenbHOW paboThl OCOOEHHO PEKOMEHAYETCS HCIOIb30BaTh YUEOHYIO
JUTEPATYpPy, TIOMMEHOBAHHYIO B TI. 7 HACTOSIICH pabodeil mporpaMMbl, a TakyKe CICAYIOIIHNE
W3JIaHUA:
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