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l. Heab u 3a1a4u TUCHUILINHBI:

Heab: ¢opmupoBaHue y CTYAEHTOB 0a30BBIX 3HAHUH B 00JacTH (PyHIAMEHTAIBLHOU U
NPUKIAJHON 3KOJIOTMH MUKPOOPTaHU3MOB M CIIOCOOHOCTH HCIIOJIb30BaTh IMOIYYCHHBIC 3HAHUS
JUIS petIeHus NpogecCHoHaIbHBIX 3a/1au B cpepe 0XpaHbl OKPYKAIOMIEH CpPeIbl.

3agaun:

-chopMHpOBaTE y  CTYACHTOB 3HaHUS O IMpoleccax  B3aUMOACHUCTBUS
MHKPOOPTaHU3MOB €O  CpelJod OOWTaHWsi, WX OIKM3HEHHBIX CTpaTerusix W
a/laNTallMOHHBIX PUCTIOCOOJICHUSX;

-7aTh NPEACTAaBICHWE O CTPYKTYPHBIX U (PyHKIMOHAIBHBIX OCOOCHHOCTSIX
MHUKPOOHBIX COOOILECTB, UX 3HAYEHUH JJIs1 OMOC(Ephl; MO3HAKOMUTH C KJIACCUYECKUMHU
Y MOJICKYJISIPHO-OMOJIOTHYECKUMH METOJaMU MCCIIEOBAaHUS MUKPOOHBIX COOOIIECTB;

-paccMOTpeTh MUKPOOHBIE COOOIIECTBAa BOJHBIX U HA3€MHBIX CPE/;

-OCBETUTH POJb MHUKPOOPraHU3MOB B ()OPMUPOBAHUU U TOAJCP)KAHHH T'a30BOTO
cocTtaBa aTMoc(hepsl;

-TI0Ka3aTh MHOT000Opa3ue B3aMMOOTHOIIICHUH MUKPOOPTaHU3MOB MEXITy COOOH | ¢
MPEJCTaBUTEISIMU IPYTHX TPYIII )KUBOTO MHPA;

-copMHUpPOBATH 3HAHUS O POJM MHUKPOOPTaHW3MOB B KPYTOBOPOTaxX OMOTEHHBIX
AJIEMEHTOB ¥ 3HAYCHHUHU B TPOIIECCaX XUMUIECKOH TpaHC(hOpMaIK BEIIECTB;

-TIO3HAKOMUTh €  B@KHEWIIMMHU  TNPHKIAJHBIMH  aClEKTaMH  SKOJIOTHH
MHUKPOOPTIaHW3MOB, TIOKa3aThb BO3MOXXHOCTH M 3HA4YE€HHUE MHUKPOOPTaHU3MOB IS
penieHus: mpoOiaeM 3arps3HEHHs OKPY)KAaIoIIeH cpeabl W pa3pabOoTKH 3KOJIOTHYECKH
0€30MacHbBIX TEXHOJIOTHIA.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucummumHa b1.B.3 «Dxonorust MUKpOOPraHU3MOB» OTHOCHTCS K YaCTH,
dbopMHupyeMOil ydacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHUH.

2.2. Jlns u3y4yeHWs NaHHOM Y4eOHOW IUCHUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHS H
HaBBIKH, (OpPMHUpYEMBbIE  MPEAIISCTBYIONIMMU  JAUCHUIUIMHAMH:  «MukpoOuomoruss u
BUpyconorus», «OOmas oskojorus», «DPusznonorus U OUOXUMHUS MHUKPOOPTaHHU3MOBY,
«lluTonorus u cucreMaTuka MUKpPOOPTaHU3MOBY.

2.3. IlepeyeHb MOCTHEAYIOMUX YYEOHBIX TUCIHIUINH, IJI1 KOTOPHIX HEOOXOIWMBI 3HAHUS,
YMEHMsSI U HaBBIKM, (OpMUpYEMble TaHHOW Y4eOHON IUCIUIUIMHON: «IKOOMOTEXHOIOTHS,
«AHTUOMOTUKMY, «buopemenuarnus», «buonoBpexaeHus», «bonpIION MpPaKTHKyM IO
npoduitioy, BeimonHeHne BKP.

I1l.  TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHWSA JUCHUIIJIUHBI

IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETEHIIUH B
cootBerctBun ¢ ®I'OC BO m OIl BO no manHomy HampasieHnro noarotoBku 06.03.01
«buonorusy», npopuie «MUKPOOHOIOTU»:

IIK-1: CrnocobGeH wucnonb30BaTh 0a30BbIe TEOPETHUECKHE 3HAHHWS O Pa3HOOOpa3uu
MHUKPOOPIaHU3MOB, HUX CTPOCHHHU, (PHU3HOJIOTUH, MeTaboyin3Me, TEHETHKE, CHCTEMaTHKe,
0COOEHHOCTSIX PACIpPOCTPAHEHHs B PA3JIMUYHBIX CpeJax OOWTAaHWS, POJIM B DKOCHUCTEMAax W
O6uocdepe npu pemeHnH NpopUIbHBIX HAYYHO-UCCIIEA0BATENCKUX 3a/1a4.

HepequL NJIAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leH]/Iﬂ Mo AMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUSA KOMIIeTEeHII i

Komnerenuus HNuaukaTopsl Pe3yabTarhl 00yyeHus
KOMIIeTCHIM I
TIK-1 UK 1k 1.4 3HaTh: JKOJIOTHYECKUE CTpaTeruu u
CHOCOOEH  HWCMOJdb30BaTh | Mcmonme3yer 3HaHHMS O | MANTAlHOHHBIC TPHCIIOCOOICHHS




0a3oBbIe 3HAHUA 0
pazHoo0pazumn
MUKPOOPTraHU3MOB, ux
CTpOCHUH,  (HU3UOJIOTHH,
MeTabonu3me, TEHETHUKE,
CUCTEMATHKE,
0COOEHHOCTSIX
pacrpocTpaHeHHS B
pa3IMYHBIX cpenax
oOuTaHus, posin B
JKOCHCTeMax U Oumocdepe
npu peleHun
npOUIBHBIX HAy4YHO-
HCCIIEIOBATEIbCKIX
3ajad.

pasHooOpa3uu

MHKpPOOPTaHU3MOB, ux
CTpOCHHH,  (HU3HOJIOTHH,
MeTabom3Me, TeHETHKE,
CHCTEMaTHKe,  AKOJOTUU
TSt pereHus
PO HIBHBIX Hay4yHO-
UCCIIEJ0BATEIbCKUX U

MMPONU3BOACTBCHHBIX 3a/1a4.

MHUKPOOPTaHH3MOB; CTPYKTypHBIE u
(yHKUIHOHANBHBIE OCOOCHHOCTH MHUKPOOHBIX
COOOIIECTB BOMHBIX M HAa3eMHBIX CpEI; pPOJb
MHKPOOPTAaHHU3MOB B CO3MaHMH OHOChEpHl U
MOJACPKAaHUHM €€  DKOJIOTMYEcKoro OanaHca;

3HAYCHUE MHUKPOOPTaHU3MOB B
OMOreOLEHOTHYECKOM obMene BEILECTB;
MHOT000pasue THIIOB B3aMMOOTHOIIICHUH

MHUKPOOPTaHM3MOB MEXKAY c0o00il U ¢ APYrUMHU
OpraHu3MaMy; NPUKIAIHbIE ACIEKThl KOJIOIUU
MHUKPOOPTaHU3MOB.

YmeTs: HCTIONB30BaTh
TEOPETUYECKUEe  3HAaHUS ANl PELIeHHs
(yHOaMEHTaNbHBIX M  HPUKIAAHBIX  3aj1ad
9KOJIOTMM MHKPOOPIaHHW3MOB, a TaKxke s
OCBOEHUS MOCIIEAYIOIINX JUCHIUTUINH
MHUKPOOHOIIOTHIECKOTO TPOQIIIS.

Bnanets: TepMHUHONOTHEHN, HUCHOJIB3YEMOH B
9KOJIOTHUECKONH MUKPOOHOJIOTHH.

MOJIY4YCHHBIC

HJIK ik 1.2
[TprMeHsIET METOIUYECKHE
MOJXOJBI JJIs pa3paboTKU
U TPOBEJCHUS HAYYHOTO
9KCIEPUMEHTA.

3HaTh: OCHOBHBIC METOIBI 9KOJIOTHIECKOMN
MUKpPOOHOIIOTHH, HEOOXOAMMEBIE ISl W3Y4CHUS
KHU3HEICATEIbHOCTH MHKPOOPTaHU3MOB N Vitro
¥ iN Situ, cTpyKTYpbI U PYHKIIMOHUPOBAHHS
MUKpPOOHBIX COOOIIECTB.
YMeTh: HCIIOJI30BaTh
METOJIUYECKHE  IOAXOMIBI
MpoheCCHOHANTBHBIX 3a7a4 B
(byHIaMEHTaTbHBIX paznenon
MUKPOOPTaHU3MOB M OXpaHbI
CpeIbl.

Brnanets: mpUeMaMu KJIACCHYECKHX 5
COBPEMEHHBIX METOJIOB HCCIIEIOBAHMS,
UCIOJIb3YEMBIX B 9KOJIOTHH MHUKPOOPTaHU3MOB.

crelagbHbIe
perieHus

chepe
9KOJIOTUH
OKpy>Karoleu

IS

HJIK ik 1.3
PaboTtaer co crnenuanbHON
METOIMYISCKOMN
JaUTEpaTypoi, pedepupyer
Hay4HbIE TPY/IbI,
COCTaBJIACT Hay4HbIE
AHAIUTUYECKUE 0030PBHI.

3HaTh: OCHOBHbBIC MPUHIIMITEI HH()OPMAIIMOHHO-
MTOMCKOBBIX CHCTEM, IPHEMBI Pa0OThI ¢ HAYIHON
U METOJMYECKONW JUTepaTypsl B  007acTH
9KOJIOTHH MHKPOOPTaHU3MOB.

YMeTb:  OCYIIECTBIATH
JUTEpaTypsl 10 TEME
pedepupoBanue.
BrnasieTh: HaBbIKAMH HAIMUCAHUS M OPOPMIICHUS
pedepatos, MOJITOTOBKH JIOKJIA/IOB "
MaT€pHraJIOB K IIPE3CHTANUAM 110 OIIPEACIICHHBIM
TEMaM.

MOUCK  Hay4YHOHU
UCCIIeIOBaHUA, €€




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHUILIMHBI COCTABJIfAET 3 3aUeTHBIX eAMHHIbI, 108 yacos, B ToM uncie (0,72 3a4eTHBIX eIMHHUIbI, 26 YaCOB HA YK3aMeH.

W3 HUX peanu3yercs C UCMOIb30BaHUEM JIEKTPOHHOTO O0Y4EHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH 22 yaca.

®opma NPOMeKYTOUYHOM aTTecTAlMU: YK3AMEH.

4.1 Couepmaﬂne AUCHUILVIMHBI, CTPYKTYPUPOBAHHO€ II0 TEéMaM, C YKa3aHHEM BHUI0B y‘leﬁHBIX 3aHSATHII M OTBEJEHHOr0 HAa HHX
KOJIN4YeCTBaA aKaAeMHUYCCKHUX YaCoB

Ne Paznes nucouminHbl/ TEMA Buner yaeOHO paboThI, ®opMa TeKylIero
®
n/H $ | BKJIOYas CAMOCTOATEIBHYIO paboTy 00y4armuxcs, | KOHTPOJIsI
= E MPAKTUYECKYIO MOJATOTOBKY U TPYJOEMKOCTh ycneBaemMocTu/
g3 (B yacax) Dopma
(5] o
o Z NPOMEKYTOYHOMI
5z, KonrakTHas paboTa npemnogaBarens ¢ =
= o 2 arrecTauuu
=) o0y4armuMucs =
@ 2w ) (mo cemecTpam)
) & =
Q = x
ol « = e =) s
5 Z ; £ Jlexknusi | Cemunap/ KouncyabTanust 58
gl 5 = 2 IpakTHYeckoe, S g
8 <Q é’ S JaboparopHoe 6: =
R = 3aHsaTHe/ =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. Ilpenmer, nenp M 3amauu  Kypca
«IKOJoTUS ~ MHUKpOOpraHu3moBy.  Mcrtopus Komnmoksuym
PasBHTHA  OKONOTMM  MHKPOOPTaHM3MOB Kak | o | o4 9 4 0.1 9 Pedepar
Hayky. HampaBieHnss COBpEMEHHON 3KOJIOTHH ' ’ Hoxnan
MUKPOOPraHu3MoB. MeToAbl 3KOJIOTMYECKOU
MUKPOOHOJIOTHH
2 Komnoksuym
Pedepar
Tema 2. AyTaK0510THs MUKPOOPTaHU3MOB 6| 92 2 4 0,2 3 bep
Jloxkmazg
3 Tema 3. CooOmiecTBa MUKPOOPTaHU3MOB 6| 9,2 2 4 0,2 3 Komnoksuym




Pedepar
Joknan
Komnoksuym
Tema 4. Mukpoopraau3msl u aTMocdepa 8,1 0,1 Pedepar
Joxknang
Komnoksuym
Tema 5. MukpoOHble cO00IIECTBA BOIHBIX
p B 8 9,1 0,1 Pedepar
9KOCUCTEM
Joxnan
Komnoksu
Tema 6. Oxonorus IIOYBEHHBIX ™
8,1 0,1 Pedepar
MHUKpPOOPIaHHU3MOB
Jlokman
Komnoksunym
Tema 7. Pomp  MHUKpPOOPraHu3MOB B 91 01 Pedepar
OHOT€OlIEHOTHYECKOM OOMEHE BEIIECTB ' ’ Jloxman
ITuceMenHas pabora
Tema 8. IIpuknannas DKOJIOT U 91 01 Pegepar
MHUKPOOPTaHHU3MOB ' ’ Jloknaz




4.2 Il.1aH BHeayIMTOPHOI CAMOCTOSITEIbHOM PA00THI 00Y4aIOIIUXCS MO JUCHUILIUHE

CamocTosTepHas pa60Ta 06yqalom1/1xca

Y4eOHO-METOINYECKOE

OrneHouHOE N
Cemectp| HaszBanme paznena, TeMbl . Cpoxu TpymoeMKocTh obecrieyeHrne caMOCTOSATENbHOM
Bun camocTosarenpHO paboOTHI CPEACTBO
BBITIOJTHEHHSI (uac.) paboTHI
IToaroroBka K MPaKTHYECKOMY 3aHATHIO C OKOIOTUsl MUKPOOPTaHU3MOB : yuel.
WCIIOJIb30BAaHUEM KOHCITEKTa JIEKIUN u st ctyn. By3oB. / A. W. Herpycos,
E€KOMEHTyeMO TUTepaTyphI. E. A. Bonu-Ocmonosckas, B. M.
Tema 1. [Ipeamert, uenb u p Ay patyp >
CaMoOCTOSATENIPHOE ~ HM3YUCHHE  TEOPETHUYECKOTO I'opnenko u gp.; moxg pen. AN
33129 Kypca « IKOIOTHus
Marepuana mo Bompocy: «Kmaccuueckune meromsr HetpycoBa. — M. : H3zmatenscTBO
MHUKPOOPTAaHU3MOBY. .
UCCIIEJOBaHUS CTPYKTYpBI MUKPOOHBIX «HOpaiity, 2015. — 267 c.
Hcropust pa3BUTHS SKOJIOTHA .
MHKDOODIAHIEMOB KaK COOOIIECTBY. KomnokBuym [I'pomoB b. B. Dxonorust 6akrepuit /
6 poop Hammucanme pedepara mo teme: «MoJeKyIspHO- 25 nen. 2 Pedepar |b. B. I'pomos, I'. B. [1aBnenko — JI.
Hayku. HanpaBienus
N OMOJIOTHUYECKUE METOJBl HM3YYCHHS MHKPOOHBIX Joxman JJITY, 1989. — 248 c.
COBPEMEHHOI1 HKOJI0TuU
COOOIIIECTBY. HetpycoB A. M. Mukpobuonorus /
MHUKPOOPTaHU3MOB. METOIbI
o IlonroroBka nokiaga M NOPE3CHTALMH IO TeMeE A. U. Herpycos, U. b. Kotoa. — M.
HKOJIOTHYECKOI
pedepara. : M3n. mentp «Axamemwmsi», 2006.—
MHUKpPOOHOIOTUU
350 c.
Jlexuuu-npesenraunun (OGUOC UT'Y
- https://educa.isu.ru)
IToaroroBka K MPaKTHYECKOMY 3aHATHIO C KonnokBuyMm |IKOJIOTHSI MUKPOOPTAHU3MOB : y4el.
HCIIOJIE30BaHUEM KOHCIICKTa JCKIIAN u Pepepar |msa ctyn. By3oB. / A. U. Herpycos,
PEKOMEHAYEMOM JINTEPaTypBHl. Hoxnan E. A. Bbonu-Ocmonosckas, B. M.
CaMOCTOSATENIPHOE ~ HM3YUCHHE  TEOPETHUYECKOTO I'opnenko u gp.; mox pen. AN
MaTepuana 1o BompocaM: «Tokcudeckne 3¢ eKThI HerpycoBa. — M. : UsznarenbctBo
MOJIEKYJISIPHOTO KHCJIOPOJA M €ro MPOU3BOJHBIXY, «IOpaiit», 2015. — 267 c.
«3alUTHBIE MEXaHU3MBl KJIETOK IPOKAPHOTY, I'pomos b. B. Dxonorus 6akrepuii /
Tema 2. Aytakonorus
6 «CoenuHeHNUsT W WOHBI, TOKCHYHBIC  JJIs 28 Hen. 3 b. B. I'pomos, I'. B. [TaBnenko — JI.

MHKPOOPraHu3MOB

MHKPOOPTraHUu3MOB».

:JITY, 1989. — 248 c.

I'ycee M. B. Mukpo6uonorus
yue0. uist cTya. By30B / M. B. I'yces,
JI. A. MuneeBa. — M. : Akagemus,
2006. — 462 c.

Jlexmuu-nipesentannun (OQMOC UTI'Y
- https://educa.isu.ru)



https://educa.isu.ru/
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y4eOHO-METOINYECKOE

OrneHOYHOE N
Cemectp| HaszBanme paznena, TeMbl . Cpoxu TpymoeMKocTh obecrieyeHrne caMOCTOSATENbHOM
Bun camocrosarenpHO paboOTHI CpPEACTBO
BBITIOJTHEHHSI (uac.) paboTHI
IlonroroBka K MNPAaKTUYECKOMY 3aHSTHIO C KomnokBryM |9KOJI0THSI MUKPOOPTaHU3MOB : yueo.
WCIIOJIb30BAaHUEM KOHCITEKTa JIEKIUN u Pedepar |mis crynm. By3oB. / A. W. Herpycos,
PEKOMEHIYEMOM JINTEPATYPBHIL. Joxian E. A. bonu-Ocmomnosckas, B. M.
IlucemenHas paboTa — COCTaBJIEHHE CXEM lopnenxo u gp.; monm pen. AN
Tpo(UIECKHX OTHOIICHWH: a) B METaHOTCHHOM HetpycoBa. — M. : H3zmatenscTBO
coo0bmecTBe; 0) B CyIb(UIOTEHHOM COOOIIECTBE; «Opaiity, 2015. — 267 c.
Tema 3. Coobimectsa B) B aHOKCUTEHHOM (HOTOTPOPHOM coo61ufv:CTBe. 3aBapsun . A. Bsenmenume B
6 Hamucanme pedepara 1Mo BBEIOpaHHOW TeMme: 31 "en. 3 MIPUPOIOBETIECCKYIO
MHUKPOOPTaHA3MOB i
«llnanobOakTepHaibHble MaThl», «bHOTUICHKMY, MHKpPOOHOJIOTHIO : Yuebd. mocobue /
«Muxkpobuora YEJI0BEKay, «Ctparerun I'. A. 3aBap3un, H. H. KonoTtunoga.
napa3uTu3Ma y MHKPOOPTaHU3MOBY, - M. Kamxasii JIOM
«JHTOMOITATOT€HHBIE MHKPOOPTAaHU3MBD, «Yausepcurety, 2001. — 256 c.
«DPUTONATOre€HHBIE MUKPOOPraHU3MBI. Jlexmuu-npesentaunu (OQMOC UI'Y
IMoaroToBka mOKIaga W MPE3CHTAIMH 10 TEME - https://educa.isu.ru)
pedepara.
IlonroroBka K IPakTUYECKOMY 3aHATHIO C KomnokBuym (3aBapsun  I'. A. Bsenenue B
HCIIOJIE30BaHUEM KOHCIICKTa TIEKIHN u MIPUPOIOBETICCKYIO
PEKOMEHyEeMOU JINTEPATYPHI. MHKpOOHOJIOTHIO : Yued. mocobue /
6 Tema 4. Mukpoopranu3msl 1 |CaMOCTOSITEIBHOE ~ H3YyYEHHE  TEOPETUYECKOTO 33 Hen 2 I'. A. 3aBap3un, H. H. KonoTtumnoga.

atmocgepa

MaTepuana no Bompocy: «IlapHukoBbIi 3¢ ¢dexT u
MHKPOOPTaHU3MBD».

- M. Kumxubrit
«YHnuBepcuret», 2001. — 256 c.
Jlexuuu-npesenraunun (OQUOC UT'Y

JIOM

- https://educa.isu.ru)



https://educa.isu.ru/
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y4eOHO-METOINYECKOE

OrneHOYHOE N
Cemectp| HaszBanme paznena, TeMbl . Cpoxu TpynoeMKocTb obecrieyeHrne caMOCTOSATENbHOM
Bun camocrosarenpHO paboOTHI CpPEACTBO
BBITIOJTHEHHSI (uac.) paboTHI
IlonroroBka K MNPAaKTUYECKOMY 3aHSTHIO C KosmokBruyM | 9K0I0rHs MUKPOOPTaHU3MOB : y4eO0.
WCIIOJIb30BAaHUEM KOHCIIEKTa JIEKIIUN u Peepar |A1 CTYI. BY30B. / A. U. Hetpycos,
pPEKOMEHAYEMOM JINTepaTypBhl. JToKIaz E. A. Bonu-Ocmonosckas, B. M.
CaMOCTOATENIPHOE ~ U3YUEHHE  TEOPETHUYECKOTO I'opnenko u gp.; moxg pen. AN
MaTepualia IO  BompocaM:  «IBTpH(HKAIHS HetpycoBa. — M. : H3zmatenscTBO
Tema 5. MuKpoGHbIe BOJOEMOBY», «CaMOOUHILEHHE BOJTOEMOBY, «30HBI «Opaiity, 2015. — 267 c.
: canpoOHOCTH u UHIUKaTOPHBIC 3aBapsun I'. A. Bsenenue B
6 |cooOmiecTBa BOJHBIX 35 nen. 3
MHUKPOOPTaHU3MBD». MIPUPOIOBETICCKYIO
SKoCHCTEM Hamucanme pedepara 1Mo BBEIOpaHHOW TeMme: MHKpPOOHOJIOTHIO : Yuebd. mocobue /
«OKeaHbl Kak cpefa 0OUTaHUs MUKPOOPTaHU3MOB, I'. A. 3asap3us, H. H. Konotuinoga.
«MuxpoOHBIE  coo0ImecTBa  THAPOTEPMAIBHBIX - M Kamwkepiii  nom
BEHTOB», «MHKpOOHBIE COO0OIIeCTBa OOJOTHBIX «YHuepcuret», 2001. — 256 c.
akocucteM». [loAroToBka oKiIana U Npe3eHTalun Jlexuuu-npesenraunun (OGUOC UT'Y
1o TeMe pedepara. - https://educa.isu.ru)
[lonroroBka K MPaKTHYECKOMY 3aHSATHIO C DKOIIOTHSI MUKPOOPTaHU3MOB : y4e0.
UCIIOJIb30BAHUEM KOHCIIEKTa JEKIUH u s cTya. By3oB. / A. . Herpycos,
PEKOMEHAYEMOM JINTEPaTypBHl. E. A. Bonu-Ocmonosckas, B. M.
Tema 6. DKOTOrUS CaMOCTOSTETbHOE ~ HM3YUCHHE  TEOPETHYECKOTO KomtokBHyM lopnenko wu gp.; moxmy pem. AW
MaTepuana 1o BompocaMm: «CaMoodHIIeHHE HerpycoBa. — M. : Usznarenbctso
6  |[mOYBEHHBIX 37 nen. 2 Pedepar N
MIOYBBDY, «Ilatorennsie MHUKPOOPTaHU3MBI, «}Opaiit», 2015. — 267 c.
MHUKPOOPraHU3MOB Joxian

00HapyXKHBAaEMBIC B TTOYBEY.

Hamucanue pedepara no teme: «buopemenuanus
HedTe3arps3HeHHbIX To4B». [loAroToBKa AOKIaAa
1 TIPE3CHTAINIO TT0 TeMe pedepaTa.

Jlexmuu-nipesenranuun (BGUOC UT'Y
- https://educa.isu.ru)
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CamocTosTeapHas pa60Ta 06yqalom1/1xca

Y4eOHO-METOINYECKOE

OnenouHoe .
Cemectp| HaszBanme paznena, TeMbl N Cpoxu TpynoemkocTsb obecrieyeHrne caMOCTOSATENbHOM
Bun camocrosarenpHO paboOTHI CpPEACTBO
BBITIOJTHEHHSI (uac.) paboTHI
[loaroTtoBka K TNPakTHYECKOMY 3aHATHIO C DKOJIOTHSI MUKPOOPT'aHU3MOB : y4eO0.
WCIIOJIb30BAaHUEM KOHCITEKTa JIEeKIUA u st ctyn. By3oB. / A. W. Herpycos,
pPEKOMEHAYEMOM JINTepaTypBhl. E. A. Bonu-Ocmonosckas, B. M.
CamocTosiTeIbHOE  H3y4YeHHE  TEOPETHYECKOI'O lopnenko u np.; mox pea. A
Marepuaia o BOMPOCAM: «Y4dactue KOJLIOKBHYM HetpycoBa. — M. : H3zmatenscTBO
Tema 7. Poib MHKPOOPTaHU3MOB B  KPYrOBOPOTE  KeJe3an, Pedepar «lOpaiir», 2015. — 267 c.
6 MHKPOOPraHHU3MOB B «YyacTue MUKpPOOPraHM3MOB B KpPYrOBOpPOTE 38 Hexn 3 I[owfan 3aBapsun I'. A. Bsenenue B
OMOTCOIEHOTHICCKOM bochopar. ' HPHUPOIOBETYECKYIO
0OMEHE BeIlecTB IluceMenHass paboTa — COCTaBJICHHE CXEM [lucpmenHas MHKpPOOHOJIOTHIO : Yuebd. mocobue /
KPyroBOPOTOB yTJeposa, a3oTa, cepbl, (ocdopa, paboTa | A, 3apapsun, H. H. Konotmiosa.
JKelesa. — M. Kamwxubrii IIOM
«Yausepcurety, 2001. — 256 c.
Jlexuuu-npesenraunun (OGUOC UT'Y
- https://educa.isu.ru)
[lomroroBka K MPaKTHYECKOMY 3aHATHIO C DKOIIOTHSI MUKPOOPTaHU3MOB : y4e0.
UCIIOJIb30BAHUEM KOHCIIEKTa JEKIUH u s cTya. By3oB. / A. . Herpycos,
PEKOMEHAYEMOM JINTEPaTypBHl. E. A. Bonu-Ocmonosckas, B. M.
Hamucanme pedepara 1o BBIOpaHHOW TeMme: lopnenko wm gp.; moxm pen. A.N.
«MukpoOnojgorudeckue MeTOABI  NepepadoTKU HerpycoBa. — M. : UsznarenbctBo
Tema 8. TIpukiaHas TBEpABIX  OBITOBBIX  OTXOIOB», «MukpoOHas «}Opaiit», 2015. — 267 c.
Jlerpagamusi  KCeHOOHOTHKOBY», «buomornueckas Pedepar |Herpycos A. Y. Muxpobuosorus /
6 DKOJIOTHUS 39 men. 3
OUMCTKA CTOYHBIX BOnI», «llomyueHwe Ownorasa Hoxmax |A. W. Herpycos, U. b. Korosa. — M.

MHUKPOOPTaHU3MOB

METaHay, «buonpenaparsl Ha OCHOBE
a30TPUKCUPYIOINX OakTepHity, «IloBpexacHus
MHUKPOOpPTaHM3MaMH MAaTEpHajoB M CHOCOOBI HX
3aLLUTBDY.

IlogroTroBka nokmaga W NOpPE3CHTAMM IO TEME

pedepara.

: Uzn. uentp «Axagemus», 2006. —
350 c.

Jlexmmu-nipesentannun (OQMOC UTI'Y
- https://educa.isu.ru)

OO6muit 00beM caMOCTOATEIHLHON PaboThI MO AucHuIuIuHe (yac) — 21

N3 Hux 06bemM caMoCTOATEIbHON paboThl € UCMOJIB30BAHHEM 3JIeKTPOHHOI0 00yUeHHs U

JHCTAHIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHIT (Yac) — 4
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4.3 Conepxanue y4eOHOIro MaTepuaJia

Tema 1. [Ipeamer, mejb U 3aa4d Kypca «IKOJOrusi MUKpoopranuzmon». Ucropusi
Pa3BUTHUSl 3KOJOIMM MHMKPOOPraHM3MoOB Kak Hayku. Hamnpaiaenuss coBpeMeHHOi
IKOJIOTHM MUKPOOPTraHu3MoOB. MeTo/Ibl 3K0JI0rHYeCKO MUKPOOHO0JI0TUM

OCHOBHOH IIpeIMEeT U3y4eHUs TUCLUIUIMHBL, LEIN U 3aJa4d IKOJIOTUH MUKPOOPTaHHU3MOB.
buocdhepa u muxpoopranusmel. Mcropus paszButus 3KojJoruu Mukpoopranuzmon. C. H.
Bunorpaackuii u M beillepuHK — OCHOBOIIOJIOKHUKHM HKOJIOTMYECKOTO HAINPABICHUS B
mukpoouosiorunu. Bxinag B. II. Omensuckoro, H. I'. Xomognoro, b. H. Ilepdunnera, b. JI.
HcadeHKo U IpyruX y4EHbIX B Pa3BUTHE 3KOJOTMH MUKPOOPraHM3MOB Kak Hayku. HampaBienus
COBPEMEHHOM 3KOJIOTMU: AyT3KOJIOTHS, CUHAIKOJIOTHUS, MONYJISLHUOHHAA 3KOJIOTHS, CUCTEMHAas
DKOJIOTHSL.

Knaccuueckne #  MONEKYISIpHO-OMONIOTUYECKUE METOJbl HCCIEAOBAHUS CTPYKTYpPHI
MHUKPOOHBIX cO00IIeCTB. MeTOo/IbI U3yUeHHsI aKTUBHOCTH MHUKPOOPTAaHU3MOB B TIPUPOJIE.

Tema 2. AyTK0JI0rusi MUKPOOPTraHU3MOB

BnusiHue Ha JKHM3HEAEATENbHOCTh MHMKPOOPraHM3MOB aOMOTHYECKHUX (DAaKTOPOB CpEIb.
KapaunanpHble TOUKM pOCTa: MUHUMYM, ONITUMYM, MakCUMyM. ToJI€paHTHOCTb.

OTHOIIEHHE MHUKPOOPraHU3MOB K MOJIEKYJISIpHOMY Kuciopony. Tokcuueckue 3¢hdexTs
MOJIEKYJIIDHOTO ~ KHCIOpOAAa M €ro IPOU3BOAHBIX; 3aLIUTHBIE MEXaHU3MBbI  KIIETOK
MHUKPOOPTaHU3MOB.

BnusiHue BBICOKMX M HH3KUX TEMIIEpaTyp Ha KU3HEAESITEIbHOCTbh MHKPOOPraHHU3MOB.
[lcuxpodpunbHble ¥ HNCUXPOTPONHBIE  MHUKPOOPIaHU3Mbl. MeXaHM3Mbl  NCUXPO(UIHH.
TakconoMuyeckoe pazHooOpa3ue NCuXpoPuiioB U NCUXpoTpodoB, MeCTa OOUTaHMs, 3HAUECHUE B
OpUpoie U Juisd YenoBeka. Me3oduiabHble MUKPOOPTraHU3MBI: Pa3HOOOpas3ne, pacupoCTpaHeHue B
npupoje. I'pynnupoBKM MHKPOOPraHM3MOB II0 OTHOLIEHHUIO K BBICOKMM TEMIIEpaTypaMm.
@dakynbTaTUBHBIE U OOJUTaTHBIE TEPMOUIIBI, IKCTpEMalIbHbIE TepMO(UIIBI M TUIEPTEPMO(UITBL.
[IpencraButenu OakTepuil M apxeil, yCTOMYMBBIX K BBICOKMM TeMIepaTypaM. MexaHU3Mbl
tepMouiuu. Vcnonap3oBaHWE HU3KUX TEMIIEpaTyp Ul JUIMTENBHOTO XpPaHEHHs KYIbTyp
MHUKPOOPTaHHU3MOB. Hcnons3oBanue BBICOKHX TeMIeparyp JUIst MHAKTHUBALIUU
MHUKpPOOPTaHU3MOB.

Bnusinue pH cpenpl Ha )xu3HeneATENbHOCTE MUKpOOpraHu3MoB. Helitpoduiibl, annaoduisl,
ankanoduiasl. Mexanusmel pH-romeocrasa.

MukpoopraHu3Mbl U BOJAHAs AaKTHUBHOCTH cpeabl. OcMoToliepaHTHbIE UM OCMO(UIIbHBIE
MHUKpOOpraHu3Mel. ['anoduiiel. MexaHu3Mbl OCMOPETYJISALUU U OCMONPOTEKTOPHBIE BELIECTBA.
Kcepodunus.

@DOTOCHHTETUYECKH aKTHUBHAsl pajuaius Uis pa3HbIX rpymnn ¢ororpodon. Brusuaue YO-
M3JIy4eHUS] W HWOHHM3UPYIOIIErO0  M3JIy4eHHs  HAa  MHUKPOOPTaHM3MblL.  MexaHu3Mbl
PaguoyCTOMYHUBOCTH.

BinsHME THAPOCTATHYECKOrO JABIEHUS HAa KU3HEAEATEIBHOCTh MHMKPOOPTaHHU3MOB.
Ob6nuratHble 1 6apoTosiepanTHbIe Oapoduiibl. MexaHu3mbl 6apoduiIny.

BnusiHue MarHuTHBIX MOJ€H U 3eMHOT'O TATOTEHUS] HA MUKPOOPTaHU3MBI.

CoenuHeHUs ¥ MOHBI, TOKCHYHBIE 1151 MUKpOOpranu3mMoB. D¢ ekt Apuar-Llymnbia.

KonuenTpanus nutatensHbix BemecTB. Konuorpods! U oauroTpodsl.

OKcTpeManbHble  yCIOBHUS M HOpUCHOCOOJIEHME K  HUM  MHUKPOOPTIaHHU3MOB.
OKCTpeMOPHIbHbIE MUKPOOPTaHU3MBI.

Tema 3. Cool0mecTBa MUKPOOPraHU3MOB

MukpoOHOe cOOOIIECTBO KaK LEIOCTHOCTh. Tpoduuecknue B3aMMOJIEHCTBUS B MUKPOOHOM
coobmectBe. Koonepanus u koukypenuusa. KoonepaTtuBHbie Tpopuueckre B3aUMOOTHOIICHUSI.
[TponykT-cyOcTpaTHBIE B3aMMOJEHCTBHS MEXKIY OpraHu3Mamu. TpopuyuecKkue Ienu U CETH.
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TepmoauHaMuyeckue TpeOOBaHUS K COOOLIECTBY M OTAEIBHBIM OpraHu3MaM B HEM.
Oxoduznonoruyeckre rpymnmnbl B cOOOIIECTBE: MEPBUYHBIC MPOIYLEHTHI, AECTPYKTOPBHl U HX
cnenuanu3anus 1no cyocrparam. Komumotrpodsl (3MMOreHbBI), THAPOIUTHKH, TUCCHITPOQBI,
NEpPBUYHbIE aHa’poObl, BTOPUYHBIE aHa’poObl. ['maporeHoTpodHble U  aLETOTPOGHBIC
OpraHu3Mbl. AHa’pOOHOE OKHCIIEHHE JIeTYYUX JKHUPHBIX KHUCIOT. MEXBHIOBOH TMEpEeHOC
BOJIOpOJIa U KaTtabonuueckas CUHTpodus. PazButre coolmiecTBa OT KOJOHU3AIMU 10 KIUMaKCa.
Cykneccusi. Konkypenmus 3a cyocTpar ¥ MpaBHJIO KOHKYPEHTHOTO BbITeCHEHHs. JKH3HEHHBIC
ctparerun. K-ctpareru, r-ctpareru, L-ctparern. KoHkypeHlus MexIay TrpynmnamMd B
cooOmecTBe. AHTHOMO3 M MPOAYKIHS (PU3HOJOTHIECKH aKTUBHBIX BemecTB. CHMOMOTHYECKHE
B3aMMOOTHOUICHHUSI MEXAY MHKpoopraHuzMamu. Merabuo3 u cuntpodus. Koomnepanus u
KoHcopuuyMbl.  buoruienku.  IlmaHo-OakTepuanbHOE  COOOIIECTBO  KAaK  MPOTOTHII
B3aMMOJICICTBHS B COOOIIECTBE.

AHa’pobHBIe coobmiecTBa. MeraHoreHHoe coo0mecTBo. Cynb(uIoreHHOe COOOMIECTBO.
AHokcureHHoe ¢otoTpogHoe cooduecTBO. bakTepuanbHbIE OKUCTUTENbHBIN (QUIBTp U
ra3oTpodsl. A3poOHOE COOOIIECTRO.

B3aumoneicTBus MUKPOOPTaHU3MOB C TPEACTaBUTENSAMU JIPYTHX TPYII KUBOTO MUPA.
[IpokapnoTbl M TPOTUCTHI. DHAOCUMOMOHTBI M AMUOMOHTH.. CHUMOMO3BI METaHOTCHHBIX
OakTepuil 1 MOPCKHUX aHa’pOOHBIX mpocTeilmux. ['maporenocombl. CUMOMOTpOPHOE MUTAHHE.
CuMOMO3bI TIPOKAPHOT M MOPCKHUX OECIO3BOHOYHBIX YKHBOTHBIX. Tpodocombl. CHMOHMOHTHI
HACEKOMBIX (BHEKJIETOYHBIE M BHYTPHUKJIETOYHbIE). Muietombl. HacekoMmble — MepeHOCUYUKU
B030yauTeNel MHPEKIIMOHHBIX 00JIe3HEH KUBOTHBIX M pacTeHHi. CHMOMO3bI MUKPOOPTaHU3MOB
C pacTUTENbHOSAHBIMU KUBOTHBIMU. MUKpPOOHBIE cooOIecTBa pyoOIa »BadyHbIX. CUMOMOHTHOE
nuieBapenue. HopmaneHas Mukpodiiopa desoBeka, ee GyHKINU 1 3HaYCHHUE.

MukpoOHO-pacTUTENbHBIE B3aUMOACUCTBUSA. AJbro-0OakTepualibHble B3aUMOJCHCTBUS.
Muxkpoopranusmsl pusochepbl U pu3oIuiansl, ¢punocheps! u ¢puntomiansl. CUMOHOTHYECKHE
B3aMMOOTHOIIEHHUS] MUKPOOPTaHNU3MOB U PACTEHUH.

MHuKpoopraHu3Mbl Kak KOHTPOJHUPYIOIIME areHThl B MakpocucTreMax. PUTOnaToreHHble
MUKpPOOPTraHU3Mbl. DHTOMOINATOT€HHbIE MHUKpOOpraHu3mbl. IlaToreHHble s 4eraoBeka
MUKpoopranusMel. CTparerun napasutuima. IlaroreHHoCTs M BHUpYIeHTHOCTh. LDso, DLM.
@DakTOpBI IATOIE€HHOCTH.

Tema 4. Mukpoopranusmsl u atMmocepa

Ponp MukpoopraHusmoB B (OPMHPOBAHUHM Ta30BOT0 cocTaBa aTMmocdepbl. McTouHukw,
CTOKH, pe3epByapbl ra3zoB arMmochepsl. Co3maHue KHUCIOPOIHOW aTMocdepbl B pe3yibTare
nucOanaHca MEXIy MPOAyKLIMEH W JOecTpyKLMeH OpraHMdeckoro BemiectBa. bakrepunm kak
BaXHEHIINK (akTop mNoaJep>KaHUS MHKPOKOMIIOHEHTHOTO cocTaBa arMmocdepsl. [[pixanue
nouBsl U mpoaykuusi CO;. 'azoreHepupyromue aHa’poOHbIEe cooOlmiecTBa. OKUCIUTENbHBIN
OaxTepuanbHblid GUIbTp. IlapHUKOBBIN 3D PEKT 1 MUKPOOPTaHU3MBI.

Atmocepa kak cpega  oOuTaHMs — MHKpoopraHu3moB. CrocoObl  TONaJaHus
MUKpPOOPTraHM3MOB B BO3AyX. Mukpodiaopa Bo3ayxa. Muxpodiaopa Bo3ayxa 3aKpbITBIX
noMerieHuit. MUKpoOHbIi a3po30i1b. CaHUTapHO-MUKPOOHOIOTHYECKHE UCCIIEI0OBAaHNS BO3IYXa.

Tema 5. MukpoOHbIe co001IeCTBa BOJAHBIX IKOCHCTEM

Boga xak cpema obOurtaHus MukpoopranusmoB. Krnaccudukauus BomoemMoB. DU3MKO-
XMMHUYECKHE CBOMCcTBA BOJHON Macchl. CTpaTtudukanus BoJjoeMoB. MUKpOOpPraHM3Mbl a3poOHON
30Hbl. MUKpPOOPraHU3Mbl MHKPOA’POPMIBHON 30HBI. MHKPOOpPraHU3Mbl aHA’POOHON 30HBI.
Mukpoopranu3Mbel  JJOHHBIX ~ OTJIOKeHHH. WnoBas mukpoduopa. Mukpobuonornyeckue
IPOLIECCH], OCYLIECTBISIEMbIE MHKPOOPTaHU3MaMH B SIMJIMMHHOHE, T'MIIOJIMMHHOHE, HJIOBBIX
oTnoxeHusAx. [loBepxHOCTHAs MIIEHKA BOJBI KaK MepBas AKOJIOTMUYECKAsl HUILA B SMIUIMMHHOHE.
Muxkpodiopa apaa. IBTpuduKaius BogoemMo. CaMOOUHUIIEeHHE BOJOEMOB. 30HBI CallpOOHOCTH
Y MHIUKATOPHbIE MUKPOOPraHU3Mbl. POJIb MUKPOOPTaHW3MOB B CAMOOYMILIEHUN BOJOEMA.



13

Mopckas mukpoobuonorus. Ilenarnans u onurorpodHsiii okean. MUKpOOHBIE cOOOIIECTBa
THAPOTEPMAIBHBIX BEHTOB. MHUKpO(hI0pa TOHHBIX OTIOKEHUH TITyOOKOBOIHBIX YacTel OKeaHa.

Tema 6. IK0/10rMsi NOYBEHHBIX MUKPOOPTAHU3MOB

Crnenuduka mOYBBI Kak cpeasl OOWTaHMS MHUKpoOpraHu3moB. llpocTpaHcTBeHHAs
reTeporeHHocTh 1nous. [louBeHHble ropu3oHTHL. [louBa kak TpexdasHas cucrema. TBepaas ¢asza
NOYBBbI. ANre3usi U pa3BUTHE MUKPOOPIaHU3MOB Ha MOBEPXHOCTU MOUYBEHHBIX 4yacThll. JKuakas
¢daza mouskl. ['a3oBas ¢aza MoOYBEHI.

Konnenmust ctpoeHnss u (QyHKIMOHUPOBAHUS KOMIUIEKCA MOYBEHHBIX MHUKPOOPTaHHU3MOB.
[ToyBa Kak MHOXECTBO CpeZl OOMTAaHUS MHKPOOpPraHu3MoB. [IpHMHLIMI MHMKpPO30HAJIBHOCTH.
Muxkpo6ubiii myn. Ilyn meraGomutoB. Ilpunium nyomupoBaHus (GHU3HOIOr0-0MOXUMHUYECKUX
IPOIIECCOB B IT0UBe. MUKpoOHast CyKIeccus B IOYBE.

OyHKIMOHANbHAS pOJIb IOYBEHHBIX MHKPOOPraHu3MoB. Ponb MHKpOOpraHusmMoB B
npoleccax MoyBooOpa3zoBaHus. Pas3iiojkeHue JIMTHOLEIII0NI03bI MUKPOOHBIMHM COOOIIECTBAMU
KaK TOMUHUPYIOIIUHI 1 XapaKTEePHBIH /I MoYB Tpoduueckuii MapmpyT. OOpa3oBaHue rymyca u
ero pacmajl. ABTOXTOHHas M 3MMOTe€HHass MuKpodiopa TOYBBl. B3aumopeiictBue
MUKpPOOPraHu3MoB ¢ pacTeHusiMu. CamoouuieHue nouBbl. llaToreHHble MHUKPOOpPraHU3MBL,
oOHapy>kuBaemble B 1ouBe. CpOKM BBDKMBAHUS ATOT€HHBIX MUKPOOPIaHU3MOB B I1OYBE.

Tema 7. Pojib MUKPOOPraHU3MOB B O0MOTre0LeHOTHYeCKOM 00MeHe BellecTB

Boaubie 1 HazeMHbIE Cpellbl: YHEPTreTUUECKUN MOTOK, KPYrOBOPOT 3JIEMEHTOB (yriepoja,
azora, Gochopa, ceper um ap.). ConpsokeHHE OHOTCOXMMHUYECKHUX IUKIOB. (OCHOBHBIC
(yHKIIMOHAJIbHBIE TPYINIHUPOBKM OPraHW3MOB IMKJIa OpraHudeckoro yriepoja. OCHOBHbIE
TPyNIbl MUKPOOPTAaHU3MOB ITUKJIA a30Ta: a30T(HUKCATOPbI, aMMOHU(UKATOPBI, HUTPUPHUKATOPHI,
HUTPATPEAYKTOPHI, NeHUTpUHUKAaTOpbl. OCHOBHBIE TPYMIBI MUKPOOPTaHU3MOB ITMKJIA CEpHI:
Cynb(aT-peyKTOPhI, CEPO-PEAYKTOPHI, CEpOOAKTEPUH, THOHOBBIC OaKTEpUM, AHOKCHUTCHHBIC
cepHble (POTOCHHTE3UPYIOIINEe OaKTepuH. Y4acTue MUKPOOPTaHU3MOB B KpyroBopoTte docdopa.
OCHOBHBIE TPYIIBl MHKPOOPTAaHM3MOB IIMKJAa Kejle3a: a’poOHbIe JKele300aKTepuu,
JKEJIe30PENYKTOPhl, MarHeTHUTOOpasyrone OaKTepuu, MAarHUTOTaKCHUYECKHue OaKTepuu.
FGOXI/IMI/I‘IGCKafl ACATCIIBHOCTD MHKpOOpFaHI/IL’.MOB.

Tema 8. Ilpukiiagnast 3K0JI0rMsi MUKPOOPIraHU3MOB

Ponb MUKpOOpPraHm3MoB B OUHCTKE OKpykaromed cpeabl. CamMOOYMIIEHHE IPHUPOIHBIX
cpen. KoHTposb cocTosiHus mpupoIHOM cpenbl. buopemennanys 3arpsi3HeHHBIX IOYB U TPYHTOB.
Herpananns kceHoOOMOTHKOB. bopb6a ¢ 3arps3HeHusIMH HE(PThIO.

OuncTtka cTouHBIX BOA. AdpoTeHkn. MeTtanTeHKH. CoOOIIECTBA OYHCTHBIX COOPYKEHUH.
OuncTKa BOJBI TS TOTPEOICHMUS.

buonoruueckas oOpaboTka opraHuyeckux oTxoa0B. OOpaboTka TBepAbIX OBITOBBIX
orxonoB. Komnoctuposanue. TBepaodaszHas anaspoOHast pepMeHTaLus.

Hcnonb3oBaHne MHUKpoopraHu3sMoB B  OuorexHosioruu. Ilomyuenue OumoToruimaa.
bakrepuanbHas THIpPOMETAITYprusl.

MukpoopranusMbl — BO30yIUTeNN OHOMOBPEKIACHUHN Pa3IMUHbIX MaTepUaIOB.

4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHX 3aHATHIA M J1a0OPATOPHBIX padoT

Ne Ne HaumenoBanne TpynoemkocTh Ouenounnie | Popmupyemsie
I/H | pa3aeja | CeMHMHAPOB, IPAKTHYECKUX (uac.) cpeacrsa KOMIIETeHIIUHU
U TeMbI U J1a00paTOpHBIX padoT Bceero | U3 Hux (MHIMKATOPBI)
4acoB | MpaKTHYecKas *
TOATOTOBKA
1 2 3 4 5 6 7

1 | Temal Hcropust pa3BUTHSI SKOJIOTHU 2 Komnoxsuym K-1
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MHUKPOOPTaHU3MOB Kak Pedepar HIK k1.1
HayKH. JHoxnan HJIK ke 1.2
[Ipenmer, 3anaun, MK qik13
HaIpaBJICHUsI SKOJIOTHH
MHUKPOOPTraHU3MOB. MeTo/IbI
3KOJIOTUYECKON
MHKPOOHOJIOTHH
2 | Tema?2 AyTaK0JI0THs 2 KomnokBuym IK-1
MHKPOOPTaHU3MOB Pedepar HIIK pikc 1.1
Jloxman HIK nx 1.2
HJIK g3
3 | Tema3 B3aumMooTHoOIEHU 1 Komnoxsuym IK-1
MHKPOOPIaHH3MOB  MEXIY Pedepar HJIK 1.4
cobof W Cc  JOpyruMu Joxman WK nxc 1.2
OpraHu3zMamu MK 1k 5
4 | Tema3 Mukpo6HOEe coo0LIECTBO 1 Komnoksuym ITK-1
Pedepar MK px 1.1
Jlokman UK 1 1.2
UK rxrs
5 | Tema 4 MuxkpoopraHu3mMbl u 2 Komnoxsuym MK-1
armocdepa Pedepar HIK g 1.1
Jloxman HIK nx 1.2
HﬂK IIK1.3
6 | Tema5s Muxkpo6Hbie coo01ecTBa 2 Komnnoksuym IK-1
BOJIHBIX 9KOCHCTEM Pedepar HJIK nkc 1.4
Jloxmnan MK n 1.2
HJK 1IK1.3
7 | Tema 6 OKoJIorus MOYBEHHBIX 2 Komnnmoksuym IK-1
MHKPOOPTaHH3MOB Pedepar HJIK k1.4
)onna):[ UK rx 1.2
HrﬂK IIK1.3
8 | Tema7 Ponp MuKpOOpPraHusmMoB B 2 Komnoxsuym MnK-1
OHOreOeHOTHYECKOM Pedepar HJIK nkc 1.1
0oOMEeHeE BEILECTB Joknan MK x5
9 | Tema 8 IIpuknannas 5K0I0rus 2 Pedepar IIK-1
MHKPOOPTaHH3MOB JHoxnan HJIK ke 1.1
HJIK k1.3
4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CTYJIeHTAMM B paMKax caMocTosiTeJibHOI padoTsl (CPC)
1. Tema 3ananue dopmMupyemasn 5010
KOMTIETEHIIHS
1 Tema 1 «Ilpenmer, riens u | M3yunts TEOPETHICCKUI I1K-1 HIK 1k 12

3aa4n Kypca «OKOJIoTusl | MaTepual

MUKPOOPTaHU3MOBY. «Krnaccuueckue
Wcropus pazsutus WCCIIETOBAHUSA
9KOJIOTHH

CTPYKTYPBI
MHKPOOHBIX COOOIIIECTBY.




15

MHUKPOOPTraHU3MOB KaK
Hayku. HanpaBnenus
COBPEMEHHOM IKOJIOTUH

MHKPOOPTaHU3MOB.
MeTo bl SKOJIOrHIeCKOM
MUKPOOUOJIOT DY
2 Tema 2 «AyTtakonorus N3yunts TEOPETUUECKU IIK-1 HIK i1
MHKPOOPTaHH3MOB» MaTepHaJ [0 BOIIPOCaAM: MK nxis
«Tokcuueckue 3¢ pexTh
MOJIEKYJIIPHOTO KUCIOPOJa U €ro
MIPOU3BOTHBIX. 3amuTHbBIE
MEXaHU3MBI KJIETOK TIPOKapHOT.
«CoeauHeHus u HOHEI,
TOKCUYHBIC TS
MHUKPOOPTaHU3MOBY.
Tema 3 «Coo0OmecTBa CocTaBUTh CXeMY TPOPHUUECKUX IIK-1 UK 15

3 MHKPOOPTaHU3MOB) OTHOIICHHH (TUChMEHHAS HJIK 3

pabota):

a) B METaHOTEHHOM COOOIIECTRE;
0) B CyJIb(UIOTCHHOM
COOOIIIECTBE;

B) B aHOKCHT'€HHOM
¢doToTpodHOM coOOIIECTBE.

4 Tema 4 N3yuuth TEOPETHUUCCKUI IIK-1 HIK k12
«MHUKpOOpPraHu3Msbl U Marepual no BOIIPOCY: UK k13
atMochepa» «[TapHUKOBBIT s ekt "

MHUKPOOPTaHU3MbBD».

5 Tema 5 «Mukpo6HbIe N3yuuts TEOpETUUECKUI [K-1 YK g1
€0o001IIeCTBA BOIHBIX MarepHa o Bonpocam: WK i 12
3KOCHUCTEM)) «OBTpUDHKALINSA BOTOEMOBY. MK g3

«CaMo0YHIIeHHE BOJIOSMOB.
30HBI canpOOHOCTH U
WHJAWKATOPHBIE
MHUKPOOPTaHU3MbD».

6 Tema 6 «Ixonorus N3yunts TeopeTHuecKumit I1K-1 UK 15
MMOYBEHHBIX MaTrepHa o Bompocam: UK ks
MHUKPOOPTaHU3MOBY» «CaMOOYHnIIIEHNE TIOUBED»,

«[TatoreHHbIe MUKPOOPTaHU3MBI,
00HapyXKMBaeMbIC B ITOYBE

7 Tema 7 «Poib N3yunts TeopeTrueckuit IIK-1 HIK k12
MHUKPOOPTaHU3MOB B MaTepurall o BOIIpocam: UK ki3
OHOTCOICHOTHYECKOM «Y4acTre MUKPOOPIraHU3MOB B

0OMEHE BELIECTB)

KPYTOBOPOTE KeJIe3a».
«YyacTue MUKPOOPIaHU3MOB B
Kpyrosopore pocdopar.
CocTaBUTh CXEMBI KDYTOBOPOTOB
CJIC/TyIOLIHX DJIEMEHTOB
(mrcpMeHHas paboTa): yriepo/a,
a3ota, cepsbl, hocdopa, xenesa.

4.4. Meroanueckne YKa3aHusi 10 OPraHM3alMU CaMOCTOATEJbHOH PadoOThI

CTY/IEeHTOB

CamocrosTenbHas paboTa CTYACHTOB SBIISICTCS COCTaBHOM 4YacThi0 y4eOHOTO Ipoliecca u
UMEET LEeNbI0 3aKpeIUIeHWEe M YIJIyOJIeHHWE TIONY4YEeHHBIX 3HAaHMM M HAaBBIKOB, IOHCK U
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npuoOpeTeHre HOBBIX 3HAHUHM, a TaKKe BBINOJHEHHE Y4YeOHBIX 3aJaHUi, MOArOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSAM, 3a4eTaM U dK3aMeHaM.

Jns  opraHu3alM = CaMOCTOSTENBHOW — pabOThl MO  JUCHMIUIMHE  «DKOJOTHA
MUKPOOPTraHU3MOBY» UCIIONIB3YIOTCA Cleytomre GopMbl CaMOCTOSTENbHOM yueOHOM paboThI:

- Pabota Haj KOHCIIEKTOM JIEKIIUH.

- [TonOop, nzydenue, aHaau3 peKOMEHI0OBaHHOU JIUTEPATYPBHI.

- CaMocTOsITeIbHOE U3yUeHHE OTACIBHBIX TEM, NaparpadoB, He U3II0KEHHBIX B JICKIINU.

- IloaroroBka K MNPaKTUYECKOMY 3aHATHIO COCTOUT B TEOPETUYECKOH MOATOTOBKE H
BBITTOJIHEHUH MTPAKTUYECKUX 33/1aHU (pelIeHne 3a1a4, OTBETHI HA BOIIPOCHI U T.1.).

- Hanmucanue pedeparos, noaroToBka A0KJIaI0B.

- [ToaroroBka K TECTUPOBAHUIO.

- [loaroroBka k 3auery.

Tucomennvie pabomei. Jljig u3ydeHus] TeM, HE M3JIOKEHHBIX B JIEKIIMHM, PEKOMEHIYETCs
MCIIOJIb30BAaTh OCHOBHYIO M JIONOJHUTENBHYIO JINTEPATYPY, a TAK)KEe UCTOUHUKH, HAlJICHHBIE TIPU
OMOIIM WH(OPMAIIMOHHO-CIIPABOYHBIX M TOUCKOBBIX cHCTeM. JlJisi 3aKperuieHus: MaTepuala
pPEKOMEHIyeTcsl AeNlaTh KpaTKUe KOHCIEKTHhl Mo TeMe. B paMkax AMCHUIUIMHBI «IKOJOTHS
MHUKPOOPTaHU3MOBY TaKXKe MPEIYCMOTPEHO BBHIMOJIHEHHE NHUCHBMEHHBIX paboT, B KOTOPBIX
CTYJEHTBI JIOJDKHBI COCTaBUTh CXE€MYy TPO(MUYECKUX OTHOIICHUNW B PA3IUYHBIX MHKPOOHBIX
COOOIIEeCTBAX H CXEMBI KPYrOBOPOTOB psijla OMOTEHHBIX 31eMEeHTOB (cM. 1. 4.3.2.). KadecTBo
BBIMIOJTHEHHON paboOThl OIIEHUBAETCA B XO0/€ OOCYXKICHHS JAaHHBIX BOIPOCOB IMPHU MPOBEICHUU
KOJUIOKBHYMa 1O COOTBETCTBYIOIIEH Teme (cMm. 1. 4.3.1).

Pegepam — dopma mnucbMeHHON pabOTHI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh MpU
OCBOEHUU BapUATUBHBIX (MpOoUIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUS HAYUHBIX TPYIOB, JIUTEPATYpPHI [0 ONPEACTICHHON TeMe.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSITENIbHOE H3y4yeHUe
CTYACHTOM HECKOJIbKUX JINTEPAaTypHbIX MCTOYHHKOB (y4eOHUKOB, MOHOTpaduii, Hay4dHbIX
ctaTeii W T.J.) MO ONpenein€éHHOM Teme, HE paccMaTpUBAeMOW TMOJAPOOHO Ha JIEKIIWH,
cUcTeMaTH3alluio MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBuTHE
CTYAICHTY HaBBIKOB KPAaTKOTO ¥ JJAKOHWYHOTO TIPECTABICHUsI COOPAHHBIX MaTEPHAJIOB M (PaKTOB
B COOTBETCTBHUH C TPEOOBAHUAMM, IPEABABISIEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepara BKIIOYAECT:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Benenue, rae kpatko popmynupyercs npoOiema, 1eib U 3ajauu pedepara.

- OcHOBHas 9acTh pabOTHI COCTOMT M3 HECKOJIBKUX Pa3JIeNIOB, B KOTOPBIX M3JIaraeTcs CyTh
TeMbI pedepara.

- 3aKJIFOUYEHHE.

- CIIMCOK MCIIOTIb30BAHHOM JTUTEPATYPHI.

[lpu odopmnennn pedepara cieayeT NPUACPKUBATHCS TEXHHYECKHX TpPeOOBaHUIA,
IpeIbABIsSEMBIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIMUXCS Ha Kadeape.

Kpurepuu onennBanus pedepara:

- OLeHKa «OTIMYHOY BBICTABIIAETCS B TOM Clly4yae, eclii B pedepare MOJTHOCTHIO PACKphITa
TeMa, MPOAHAJIU3UPOBAHO COBPEMEHHOE COCTOSIHHME BOIIPOCA, MaTepHall HU3JI0KEH JIOTWUYHO,
[OCJIEeI0BAaTENbHO, MpHUBEAeHO HEe MeHee 10 JIUTepaTypHBIX MCTOYHHKOB (Cpelu KOTOPBIX
npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepar opopMieH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAaHUSAMH, MPEABABISIEMBIMU K TAKOTO poja paboTam.

- O1leHKa «XOpOUIOY» - TeMa PacKpbiTa, MPUBEJCHO JOCTATOUHOE KOJIMYECTBO MaTepuala,
HO TIPU ATOM MaTepual B HEJAOCTATOYHOW CTENEHH IMPOAaHATU3UPOBAH aBTOPOM, odopmieHue
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- OueHka «yJIOBJICTBOPUTEIHHO» - TEMa PACKpBITa MOBEPXHOCTHO, MaTepuaj MPUBEICH
KaK MpocCTasi KOHCTaTalus (pakToB, HE MPOAHATU3UPOBAH, B 0POPMIIEHUN UMEIOTCS TEXHUUECKHE
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HEJ0CTaTKH, CIIMCOK JIUTEPATYPbI COAEPKUT MEHEE 5 HCTOUHHUKOB.

- OLeHKa «HEYIO0BJIETBOPUTEIILHO» - TEMa HE PAcKpbITa, CKYyAHBIH 00beM IPHUBEICHHBIX
MaTepUaoB.

Yemuoiti 0oxnao — 310 coobmenune B TedeHue 10-15 MUH, B KOTOPOM CTYICHT B
JAKOHUYHOHM (hopMe TOIKEH M3JI0KUTh MaTepual MO COOTBETCTBYIOLICH TeMe, IPUACPKUBASCH
CIIENYIOIEro IUIAHA: BBEIEHUE, OCHOBHAs 4YacThb, 3aKitoueHue. Jloknax COnpoBOXKIAETCS
IIPE3EHTALUEH, OTPAXKAIOLIEH OCHOBHBIE ITOJIOKEHHUS 10 COOTBETCTBYIOLIEN TEME, BKIFOYAOLIEH
HarjsiiHble Matepuaibl (cxeMbl, Tabmuipl, ¢poro U T.A.). I[lo okOoHYaHMM [OOKIana CTYIEHTY
3a/1al0T BOIIPOCHI, KaK MPENoJaBaTellb, TaK U CTYAECHTHI, HA KOTOPbIE JOKJIATUMK JOJDKEH J1aTh
MCYEPIBIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO TOKJIAA!

- OneHka «OTIMYHO». B JOKIIage MONHOCTBIO PACKpPBITA TEMA, IPOAHAIM3UPOBAHO
COBPEMEHHOE COCTOSIHUE BOIIPOCA; CTYAEHT CBOOOJHO BIAJ€ET MaTepHalioM, HU3JIaraeT ero
JIOTMYHO, TOCJIEJOBATEIbHO, JAKOHUYHO, COONIIO/as OCHOBHBIC IpaBWJIa KYJIbTYPbl pEYH.
Jlokiia compoBOXKIaeTcsl Mpe3eHTaluel, KOTopas OTpakaeT OCHOBHbBIE IMOJIOXKEHUS JO0KJIanaa,
IPE3EHTAlMs COCTaBJIeHa IPaMOTHO ¢ cOOII0AeHuEeM O0IIMX TpeOoBaHUM, TPaBUI MIPU(TOBOrO
odopmieHns, nogaun rpaduUecKoro Mmarepuaia, UMEIOTCS CCBUIKM Ha IMpHBEIEHHBIE (OTO,
PUCYHKH, CXEMbI U T.J., IPUBOAMUTCS CIHCOK MCIOJIb30BaHHOW juTeparypsl. IIpu obcyxaennn
JIOKJIaJja CTYAEHT JaeT MCUEpNbIBAIOIIUE, apryMEHTHPOBAaHHbIC, KOPPEKTHbIE OTBEThl Ha
BOIIPOCBI.

- Onenka «xopomoy». Tema packpeiTa, IPUBEAEHO JTOCTATOUHOE KOJIMYECTBO MaTepuaia,
HO IIPY 3TOM MaTepHall B HEAOCTATOYHOW CTENEHU IpOaHAIN3UpoBaH aBTopoM. [IpesenTanus He
B TIOJIHOM CTETEHU COOTBETCTBYET OOIMM TpeOoBaHUsM. OTBETHI CTy/IEHTa HE Ha BCE BOMPOCHI
ABIIAIOTCS UCUYEPIBIBAIOIIMMY U apTyMEHTHUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTENBHO». TeMa packphiTa HE IOJHO, MaTepuan IPHUBENEH Kak
npocTas KOHCTaTaluusi (akToB, HE MpPOAHAIM3UPOBAH, CTYAEHT IOKa3bIBA€T IMOBEPXHOCTHBIE
3HAHMUS. [Ipe3eHTanust YacTUYHO COOTBETCTBYET YCTaHOBJEHHBIM TpeboBanusM. Ilpu
00CY)XKJIEHUU [OKJIaJa CTY/JEHT HE BCEerja JaeT IpaBWIbHBIE, HMCUYEPIbIBAIOIINE OTBETHI Ha
3a/1aBa€MbI€ BOIIPOCHI.

- OueHKa «HEYIOBIETBOPUTEIbHO». TeMa JOKJIaZa HE pacKpbiTa, CKYIHBIH 00beM
NPUBEJCHHBIX MaTepHaJIOB; MPe3eHTalUs OTCYTCTBYeT. [Ipn 0OCyXIeHnH ToKiIaaa CTyJeHT He
JTaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
IIJITAHOM.

V. YYEBHO-METOANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI
a) mepevYeHb JIUTepaTypbl
OCHOBHAasl JIMTepaTypa
1. Dkonorus MUKpOOpPraHu3MoB : yueO. [uist cTy. By30B. / A. U. Hetpycos, E. A. bonu-
Ocmomnosckas, B. M. I'opnernko u np.; nox pea. A.W. Herpycosa. — M. : U3gaTenbcTBO
«¥Opaiit», 2015. — 267 c.
2. Herpycor A. . Mukpo6uomnorus / A. W. Herpycos, U. b. KotoBa. — M. : 131. neHTp
«Axagemus», 2006. — 350 c.
3. Emmes B. T. Mukpo6uonorus : yue6. s By3os / B. T. Emues, E. H. Mumyctun. — M. :
Hpoda, 2006. — 445 c.
JOTIOJTHUTeIbHAS JIUTepaTypa
1. 3aap3un I'. A. Beeaenue B mpupoaoBeI4ecKyr0 MUKpOOHOIoruio : Yued. mocodue / I'.
A. 3aBap3un, H. H. Konorunosa. — M. : Kumxsslii 1om «YHuBepcurer», 2001. — 256 c.
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2. T'yceB M. B. MukpoOuomnorus : yued. s crya. By3os / M. B. I'yces, JI. A. Muneesa. —

M. : Akagemus, 2006. — 462 c.

3. DKoJorusi MUKPOOPIaHU3MOB SKCTpeMalbHBIX BOAHBIX cucteMm / b. b. Hamcapaes. —

Vnau-Y 5 : U3n-Bo bypsrt. ['oc. yu-ta, 2008. — 93 c.

0) CIUCOK ABTOPCKHUX METOAUYECKHUX Pa3padoToK:

Y4eOHO-MeTOIMYeCKUe MaTepualibl (JICKIMHU-TIPE3CHTAIlMM I10 TEeMaM JIHCIUIUIAHBL,
JOMAIlIHAE  3aJaHus, BONPOCHI JUIsI IOATOTOBKM K  KOJUIOKBHyMaM™m, 3adaHus  JJis
CaMOCTOATEIILHOM paboThl), pasmeinenasie B DMIOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE M IOUCKOBbIE CHCTEMBI

1. Hayunas Diexrponnas bubanoreka http://www.e-library.ru

2. UudopmarrionHas cuctema «EInHOE OKHO TOCTyIa K 00pa3oBaTeIbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryna: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlauby. Anpec noctyna: http://e.lanbook.com

5. OBC «PykonT». Aapec pocryma: http://rucont.ru

6. OBC «Aiibykc». Anpec mocryma: http://ibooks.ru

7. 9BC «FOPAUWTY. Anpec nocryna: https://www.biblio-online.ru/

8. Db Uspmarenmbckoro meHTpa «Akamemusy. Anpec moctyma: http://www.academia-
moscow.ru

9. http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://www.medbook.net.ru/010512.shtml

11. Coro3 00pa3oBaTelIbHBIX CalTOB - EcTecTBEHHBIC HAYKH

12. http://tusearch.blogspot.com - [louck 3JIEKTPOHHBIX KHHT, MYOJUKAIUH, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX JIEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —ITouckoBasi cucTema o Hay4YHOU JTUTEpaType.

14. Science Research Portal - Hayunas mouckoBas cucTeMa, OCYIIECTBISIONIAS
MIOJTHOTEKCTOBBIM TOUCK B JKypHAJlaX MHOTHX KPYIHBIX HAYYHBIX H3/IaTEILCTB, TaKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. WMmer cratbu U JOKYMEHTHI B
OTKpPBITHIX Hay4dHbIX Oa3ax maHHbIX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbBI

6.1. YueOHo-1a00paTopHOE 000py10BaHME:

AymauTtopust AN TPOBEACHWS  3aHATHH  JIGKMOHHOTO  THma:  o0opynoBaHa
CHelHaIu3UpOBaHHON (yueOHOM) MeOenbio Ha 25 TMOCaJOYHBIX MECT; TEXHUYECKHMHU
cpenctBamu oOydenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HAIrJISITHBIMA
nocoOusiMU, 00ECIeUHBAIOLIIMMHA TEMAaTUYECKHE HIUTIOCTPALMU O JUCLUHUIUIMHE: Tpe3eHTaluu
110 TEMaM TPOTPAMMBI.

Aynutopust A7 TPOBENEHUS — 3aHATHA  NpakTHYECKOoro  Tuma:  o0opyJoBaHa
crenuanu3upoBaHHon (yueOHoW) MebOenpto Ha 10 mMocalo4HBIX MECT; JOCKON MENoBOii;
TEXHUYECKUMHU CpefcTBaMu oOyuyeHus: mnpoekrop BenQ MSS521P  yuyeOHO-HArIsAIHBIMU
MOCOOMSIMU: TIPE3EHTAIIUH 110 TEMaM ITPOTPaMMEI.

Kommerotepasiii  kimacc (yueOHast ayauTopusi) Ui TPYMIOBBIX M HWHAWBHIYATbHBIX
KOHCYNIbTAIlMiA, TEKYIIEr0o KOHTPOJS ¥ TPOMEXKYTOYHOH aTTeCTalliH, OpTaHW3aluu
CaMOCTOSITeNIbHOW paboThI: ayAuTOpuUsi 000pyI0BaHA CHENMATU3UPOBAHHON (yueOHOI) Mebemnbio
Ha 20 moCagoyHBIX MECT, JOCKOH MeJoBOM; o0OopynoBaHA TEXHUYECKUMH CpPEICTBAMU
oOyuenus: cucteMHsbli 610k PentiumG850, monurop BenQ G252HDA-1 miT.; cucTeMHBbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mir.; cucremusiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mrT.; Mmono6mok IRU T2105P — 2 mir.; cucremusiit 6mok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusii 6ok Pentium G3250, monutop BenQ
GL2250 — 1 mT.; cucremubiii 610k Pentium G3250, monutop Samsung T200 HD — 1 mr,;
cucteMHbIi 0510k Pentium G3250, morutop Samsung T190N — 1 miT.; cuctemusiii 610k Pentium


https://educa.isu.ru/
http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot. C
HEOTPaHUYEHHBIM JOCTYNOM K ceTu VIHTepHeT M olecreueHueM [0CTyla B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENbHYIO CPEly OpraHU3alllu.

[Tomemenue st XpaHeHUsST U OPOPUIAKTHYECKOTO  OOCIy)XHMBaHHS — y4eOHOIO
000pyI0OBaHUs: ayIUTOpHUsl 000pYyd0BaHA CIECHHAIM3UPOBAHHOW MeOeNbi0 Ha 3 MOCaJ0YHBIX
Mecta; HoyTOyK Lenovo I1580, mpoexktop BenQ MS521P.

6.2. IlporpammHoe oGecnieyeHue:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Jorosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mist 6usneca - Crammaptabeiii Russian Edition. 250-499.
®opyc Kontpaktr Ne04-114-16 ot 14nos6ps 2016r KES. Cuer NePCI[3-000147 u AKT or
23n0510ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep JInnensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
JIuuensun Microsoft 41059241.

Office 365 npodeccroHanbHblii IOC At ydammxcs. Homep 3akasza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue U 31eKTPOHHbIE CPeACTBA:
HpeSeHTaHI/II/I K JICKOUAM IO BCEM pasgciaM W TEMaM AOWCHHUIUIMHBI, PasSMCIICHHBLIC Ha
oOpa3zoBarensHoM noptaie UT'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jlnist OCBOGHUSI TUCIHILIMHBI «DKOJIOTHUST MHUKPOOPTAaHU3MOBY» MPHUMEHSIOTCS CIIETYIOIIHE
o0pa3oBaTeNbHbIE TEXHOIOTHHU:

- Unghopmayuonnasn nexyus. JIGKIHsT — 3TO CKATOE M3JNOKEHHE OCHOBHBIX HAYUHBIX
(dakToB, uTO ABNAETCS 0a30i AN aHAIM3a PACCYKIEHHH, OILEHOK.

- Jlexyus-euzyanuzayus. YUYUT CTYIEHTOB MpeoOpa3oBbIBaTh YCTHYIO U IUCHBMEHHYIO
MH(OPMALIKIO B BU3YaTIbHYIO (hopMy, yTO (POpMHUPYET Yy HUX NPOPEeCcCHOHATBHOE MBIIIUIEHUE 32
CYeT CHCTeMaTH3allii ¥ BBIICICHUS HauOoyiee 3HAYMMBIX, CYIIECTBEHHBIX DJIEMEHTOB
coJepkaHusl oOydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takhe (OPMBI HATSAHOCTH,
KOTOpPBIE Ha TOJIKO JOTMOJHSIOT CIIOBECHYIO HH(OPMAIIUIO, HO U CaMH SIBJISIOTCS HOCHTEIISIMH
uHpopMaluu (CXeMbl, PUCYHKH, CIAWJbI-MIPE3EHTAllMU, U T.N.). DTOT BHJ JIEKUUH JydIle
BCETO HMCIOJB30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIA pasfell, TEMY IUCIUILTHHBI.

- [Ipobnemnas nekyusa. B omimune oT conxepkaHus MHPOPMALMOHHOM JIEKIIHMH, KOTOpOE

npeUlaraeTcsi  TpernojaBaTreieM B BHJAE  W3BECTHOTO,  TOJUISKAIIEro  JIUIIb
3alIOMMHAHUIO MaTepuala, Ha MpoOJIEeMHOM JIEKIIMM HOBOE 3HAaHUE BBOJUTCS KaK HEU3BECTHOE
it obyvaromuxcst. [IpobnemHast IeKIus HaunHAeTCsl ¢ BOIPOCOB, C MOCTAHOBKH TPOOIIEMBI,
KOTOPYI0 B XOJI¢ HM3JIOKEHHs MaTepuaja HEOoOXOAMMO pemuTh. JIeKuus CTpPOMTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI O0YYarOIMIeroCcss MPUOIMKAIOTCA K TIOMCKOBOM, WCCIIEIOBATEIHCKON
JeSITeIbHOCTH. 371€Ch YUAaCTBYIOT MBIIIJICHHE OOYYalOLIerocss W ero JMYHOCTHOE OTHOLICHHE
K yCBaBa€MOMY MaTepHaly.

- Jlexyus-6eceda. llpenmonaraeT  HENOCPEACTBEHHBIM KOHTAKT MpPENOJABaTeNs C
aynutopueil. [lpenMyiiectBo jekiuu-6ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET NMPUBJIEKATh
BHUMAaHUE CTY/ICHTOB K HanOoJiee Ba)KHBIM BOIIPOCAM TEMBI, OMpPEICNATh COAEpKaHHE U TEeMIl
W3JIOKEHUST y4eOHOro MaTepualia ¢ yueToOM 0OCOOEHHOCTEHN CTYEHTOB.
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- [Ipakmuueckue 3ansamus — 3TO 3aHATHE, TPOBOJIUMOE IO pyKOBOJICTBOM IPEIOIaBaTeNs
B y4eOHOW ayIUTOpPHH, HAIpPABICHHOE HAa YIIyOJICHWE HAyYHO-TEOPETHUECKUX 3HAHUN U
OBJIQJICHUE OIPECICHHBIMH METO/aMU CaMOCTOSITENIbHOW paboThl, KoTOopoe (opMuUpyer
npaktudeckue ymeHus. OMHOW U3 GOpM NPaKTUYECKUX 3aHSATHH B BY3€ SIBIISCTCS CEMHUHAp.

- Cemunap-uccireoosanue. TeXHONIOTHsI TPOBEACHUS TAaKOTO CEMHHapa MOXET OBITh
pa3InYHON, B 3aBUCHMOCTH OT TOTO, KaKOW METOJ] 3aJIO)KeH B €ro OCHOBY. B pamkax
JUCIUTUIMHBL «OJKOJIOTUS MHKPOOPTAaHW3MOBY» IPOBOJIUTCS CEMHHAp C TOJATOTOBKOM U
3aciylIMBaHUEeM pedeparoB 1O aKTyalbHbIM Tpo0ieMaM TEOPHH UM TPAKTUKH U
HOCJEAYIONM UX 00CYKICHUEM.

- Konnoksuymelr — BUI yueOHOTO 3aHITHS, TIPOBOJMMOTO C LIEJIbIO MPOBEPKU U OLICHUBAHUS
3HaHMKA ydanmxcs. KOJTOKBUYM MOXET MPOBOIUTHCS B (OpMe HWHAMBUAYAILHON Oecemsl
npernoiaBaTelsi Co CTYACHTOM HIIM KaK MacCOBBIA ompoc. B Xome rpynmoBoro oOCyxaeHUs
CTYJICHTBI y4aTcsl BBICKA3bIBATh CBOIO TOYKY 3PEHHUS IO OMPEACICHHOMY BOIIPOCY, 3aIlUIIATh
CBOC MHEHHE, TPUMEHSISI 3HAHUS, OJIyYCHHbBIE Ha 3aHATHAX 110 IpeaMeTy. B xo/e KookBruyma
TaK)Ke TPOBEPSIOTCS pedeparsl, APYrue NHCHbMEHHBIE pPabOThI CTYJACHTOB, IPOBOJUTCS
3aCITyIIMBaHUE JTOKJIAIOB.

- Camocmosamenvras paboma cmyoenmos (cMm. 1. 4.4).

- Jucmanyuonnvie  obpasosamenvhvle  mexuonrocuu.  Ilon  ITUCTaHIMOHHBIMU
00pa30BaTeILHBIMI TEXHOJOTHUSMHU MMOHUMAIOTCS 00pa30BaTeIbHbIC TEXHOJIOTHH, PeaTn3yeMbIe
B OCHOBHOM C IPHUMEHEHHEM HH()OPMAaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JUCITUTUIMHBI « DKOJIOTHSI MUKPOOPTaHU3MOBY UCIONB3YIOTCS CIICTYIOIINE TEXHOJIOTHU:

" KelcoBas TEXHOJIOTUS — OpMa TUCTAHIIMOHHOTO OOYUYEHHS, OCHOBaHHAsI
Ha MPEOCTABICHUU 00ydJarommMcsi HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
B BHJC CICHUAIM3HPOBAHHBIX HAOOPOB Yy4eOHO-METOIUYECKUX KOMILJICKCOB C
UCIIOJIb30BAaHUEM PA3IMYHBIX BUIOB HOCUTeNeH nHpopmaryu (KeiHcoB),

"  HWHTEPHET-TEXHOJIOTHS — CIOCO0 AMCTAHIIMOHHON Iepenadn nH()OpMAIIHH,
OCHOBAHHBIM Ha HMCIIOJIb30BAaHUH TII00AJTBHBIX M JIOKAIBHBIX KOMIBIOTEPHBIX CETei
JUTsl 0oOecIiedeHrst JOCTyma o0ydJaronmxcs K HHPOPMAITMOHHBIM 00pa30BaTEeIbHBIM
pecypcaMm U Juisi JOPMHUPOBAHUS COBOKYITHOCTH METOJINYECKUX, OpPTaHU3AI[MOHHBIX,
TEXHHYECKUX M TIPOTPAMMHBIX CpPEICTB peaTu3allid W yIPaBICHHUS YICOHBIM
MPOLIECCOM HE3aBUCHUMO OT MeCTa HaXOXIeHUs ero cyownektoB. Mcmomb3yercs
Oo6pasoBarenbublii mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYHIEI'O KOHTPOJIS 1
MPOMEXYTOYHOM ATTECTALIMU

B kauecTBe OIICHOYHBIX CPEACTB MAJII BXOJHOTO KOHTPOJISI OLIEHKH YpPOBHSI 3HAHUM
CTYZIEHTOB HCIOJIb3yeTcs cobecenoBaHue. B mpouecce cobecenoBaHusl OLEHUBAETCS YpPOBEHb
BJIa/IeHNs 0a30BbIMM 3HAHUSMHU, YMEHUSIMHU, HaBbIKaMH, HEOOXOAUMBIMH i1 Hayasa o0y4eHus
[0 JUCHUIUIMHE «ODKOJIOTHSI MHKPOOPTaHU3MOB», OIPEAEIAETCS CTENEHb BIIAJEHUS HOBBIM
MaTepHaJIoM J0 Hayajla €ro U3y4eHusl.

OrneHouHble MaTepualbl TEKYIIEro KOHTpOJsi (GopMHpYIOTCS B cooTBeTcTBUM ¢ JIHA

YHHMBEpPCUTETA.
B pamkax auciuruinHel «OKOJIOTMSI MHUKPOOPTaHM3MOB)» HCIOJIB3YIOTCS CIENYIOLINE
(bOpMBI TEKYIIEro KOHTPOJIS:

- YCTHBIH OIIpOC;

- MUChMEHHAas paboTa;

- KOJIJIOKBHYM;

- TECT;

- pedpepar;

DOH1 OIICHOYHBIX CPEJICTB BKIHOYAET!

- (I)OH,Z[ TECTOBBIX SaﬂaHI/Iﬁ 10 AUCLHUIIIINHE,




- TEMaTHKa U MaTepuabl 3aJaHuii,

- TEMaTHKa U BOIIPOCHI K KOJUIOKBUYMaM,

- IepeueHb TeM pedepaToB/JOKIAIOB,

- BOIIPOCHI JyTs camocTosTeabHoro nzydenus (CPC)
- BOIIPOCHI ¥ OMJIETHI JUIsl K3aMeEHa,

- KPUTEPHUH OLICHKU 3HAHUH CTYICHTOB.
Ha3nauenue OlIEHOUHBIX CPEICTB: BBIIBUTH COPMHPOBAaHHOCTH KommereHmu [1K-1 (cm.

m. 11).

CoNoOAEWNE

NNNNRPRPREPRPRERRERER
NFRPOOW®ONOUAWNERO

1.

JleMOHCTPAIMOHHBIE BAPHAHTHI TECTOB JIVISl TEKYIIEr0 KOHTPOJISI
1. Ilcuxpoduitbl — ’TO MUKPOOPTaHU3MEI, CITOCOOHBIE K POCTY:
a) mpu temriepatype 0 °C
0) npu Temnepatype Boime + 45 °C
B) B AMarna3oHe Temnepatyp ot +10 go +45 °C
T') IpY HU3KUX 3HaueHus pH
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2. CTPYKTypI/IpOBaHHaH CUMOMOTHYECKAS acconuanusa U3 AByX WA OOJIBIIIEr0 YKCIa
BUJOB PpPa3JIMUYHBIX MHUKPOOPraHu3MoOB C BBICOKOH CTCIICHBIO HHTCrpaliuu  HMX

MeTa0oIM3Ma Ha3bIBACTCS:
a) KOHCOPLIUYM

0) meTabuo3

B) CUHTpOUS

r') aHTHOMO3

Tembl pedepaToB
MosnekynsipHO-O10NIOTHYECKHE METOABI UCCIIEJOBAHUS MUKPOOHBIX COOOIIIECTB.
OxkeaHbl Kak cpejja OOMTaHUsI MUKPOOPTaHU3MOB.
Mukpodiiopa TOHHBIX OTI0KEHUHN TITyOOKOBOJHBIX YacTel OKeaHa.
MukpoOHble coo0I11eCTBa THAPOTEPMAIBHBIX BEHTOB.
MukpoOHble cool1iecTBa O0JIOTHBIX SKOCUCTEM.
PenukToBBIE MUKPOOHBIE COOOIIIECTBA MOA3EMHON OHOCHEPHI.
MuKpoOpraHu3Mbl CHEKHOTO ITOKPOBa.
buonnenku.
[{nano6akTepraaIbHbIE MAThI.

. Mukpo6uora yenoBeka.
. Crpareruu napasurusma y MUKpOOPraHU3MOB.
. MUKpOOHO-pacTUTENbHBIE B3aUMO/IEHCTBUS.

OHTOMONATOI¢HHBIC MHKPOOPTaHHU3MBI.
duronaToreHHbIE MHUKPOOpPTaHHU3MBI.

. Mlcnonp3oBaHre MUKPOOPTaHU3MOB B OMOTHIPOMETAILITYPTUH.

. Ionmy4yenune 6uoraza MeraHa.

. MukpoOuoioruyeckie MeToabl mepepaboTKH TBEPAbIX OBITOBBIX OTXOJIOB.
. MuxpobGHas nerpaganusi KC€HOOMOTHUKOB.

. TToBpexeHuss MUKpOOpraHu3MaMH MaTepHaioB U CIIOCOOBI UX 3aHUTHI.

. buomnpenaparsl Ha OCHOBE a30TPUKCUPYIOITNX OAKTEPUA.

. buonornyeckas OUMCTKA CTOYHBIX BOJ.

. buopemeananus Hedre3arpsI3HEHHBIX OYB.

BOHpOCbI AJISl MOATOTOBKH K KOJVIOKBUYMaM
Tema 1. I/Icmopu;z pazeumus IK0J102UU MUKPOOPCAHU3IMO6 KAK HAYKU.

Hpedmem, 3a0alm, HanpaeieHUuA IKoj102ud MUKPOOPZAHUIMOB

Hpez[MeT HU3YYCHUA NUCHUIIINHBI, ICJIH U 3a/la4X SKOJIOT'MU MUKPOOPIraHU3MOB.
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3HaYeHrne MUKPOOPTraHU3MOB JJisi Onochepsl.

Ucrtopus pazsutus sxonoruu MukpoopranuzmoB. C.H. Bunorpaackuit u M beliepunk —
OCHOBOTIOJIO)KHUKH JKOJIOTHYECKOrO HAINpPABICHUS B MUKPOOUOJIOTHH. DKOJOTUYCCKHMA
npuHnun Bunorpaackoro-beriepunka. Bknag B. I1. Omensinckoro, H. I'. Xonoanoro, b.
H. IlepdpunveBa, b. JI. HcaueHko u Jpyrux Yy4YeHBIX B pPa3BUTHE HKOJOTHH
MUKPOOPTraHU3MOB KaK HayKH.

Hamnpapnenuss cOBpeMEHHOW SKOJOTHHU: ayTIKOJOTHS, CHHAIKOJOTHSA, MOMYJSIUOHHAS
9KOJIOTHSI, CHCTEMHAs KOJIOTHUSl.

3amuTa pedeparoB (okIaa + Mpe3eHTaIMs ) 10 TeMaM, yKa3aHHBIM B Tadnure 4.2.

Tema 2. Aymakono2us MuKpoop2anu3mos
OTHOIIEHNE MUKpPOOPraHU3MOB K Kuciopony. Tokcuueckue 3pPeKTsl MOIEKYIIPHOro
KHCJIOpPOJ1a ¥ €0 MPOU3BOIHBIX. 3ALIUTHBIE MEXaHU3MBbI KJIETOK ITPOKAPHUOT.
BnusiHue BBICOKMX M HHU3KUX TEMIIEPATyp Ha >KM3HEAEATEIbHOCTH MUKPOOPTraHU3MOB.
[Mcuxpodunbl, me30huibl, TepMOGUIBI, TUNEPTEPMOPHIBL. MeXaHU3MBI TICUXPO- H
TepMOPHUITHH.
Bmusane pH cpembl Ha KH3HENEATENBHOCTh MHUKpPOOpPraHm3MoB. Heirpoduisi,
anunoduisl, ankaitopuisl. Mexanusmsl pH-romeocrasa.
Bopnas axtuBHOCTH cpenbl. ['anmodumnbl. Ocmoduinbl. MexaHu3Mbl OCMOPETYISALUN |
OCMOIIPOTEKTOpHbIE BemecTBa. Kcepoduius.
BnusiHue usnydenuil Ha MUKpoopranu3mbl. @OTOCUHTETUYECKN aKTUBHAsI pajualius s
pasHbIX rpynn (Gotorpodos. YD-u3inyueHue, HOHU3UPYIOIIee U3JTydyeHHe. MexaHu3Mbl
PaluOyCTOMYMBOCTH.
BnusiHue ruapoCcTaTMYecKOro AaBJICHUS Ha JXU3HEACATEIbHOCTh MHUKPOOPTaHM3MOB.
Mexanu3mbl 6apopuimn.
CoenvHEeHNs U MOHBI, TOKCUYHBIE 1711 MUKpoopraHnuzMoB. Dddext Apuar-llynbua.
OKcTpeMOpHIIbHBIE MUKPOOPTaHU3MBI.

Tema 3-1. BzaumoomnouieHusa MUKpoOp2anu3ImMo8 mexcoy coooi u c opyzumu
op2anusmamu

@opMBI _ B3aMMOOTHOIICHUH  MHUKPOOPTaHU3MOB  MEXIY coboi.  Heittpanuswm,

Konkypenuus, r-crpareru, K-crpareru, L-crtpareru. I'eHepaqucTbl M CHELHMATUCTBHI.

AHTaroHu3M, ameHCaJn3M; MEXaHHU3Mbl YTHETeHHS KOHKypeHTOB. CHMOMOTHYECKHE

B3aMMOJEHCTBHUSI MUKPOOPIaHU3MOB: KOHCOPLIUYMBI («KeQUpPHbIE 3epHa», OUOIJIEHKN),

MeTabuos, cuHTpodus. [lapa3uTusM — aHTArOHUCTUYECKUI CUMON03. XUITHUYECTBO.

B3anMooTHOIIIEHN S MUKPOOPTaHU3MOB C O€CTIO3BOHOYHBIMU KUBOTHBIMH .

1) CumOMO3bI TPOKAPHOT U MPOCTEHIIINX.

2) CumOHMO3bI IPOKAPHOT U MOPCKUX OECIIO3BOHOYHBIX JKUBOTHBIX. CUMOHOTpO(dHOE 1
CUMOHMOHTOHOE TTUTaHNUE KHUBOTHBIX.

3) B3aMMOOTHOLICHUSI MHKPOOPTaHH3MOB M HAaceKOMbIX. CHMOWOHTBHI KHUIIICYHHUKA
HACEKOMBIX.  BHYTpUKIETOYHbIE CHUMOMOHTBHI  HAaceKOMbIX. Hacexomple —
MEePEHOCUMKH BO30yauTENe WHQPEKIIMOHHBIX 3a00JIeBaHU. DHTOMOIATOTCHHBIC
MHUKPOOPTaHU3MBI.

B3anMoOTHOIIIEHN S MUKPOOPTaHHU3MOB C TI0O3BOHOYHBIMHU KUBOTHBIMH:

1) CumOHMO3bI MHUKPOOPTaHHU3MOB C PACTUTEIHLHOSTHBIMU J>KUBOTHBIMH. MuKpodIiopa
pyO11a )KBaYHBIX.

2) Mukpoopranusmsl u uenoBek. HopmanbHast Mukpodiopa yelioBeka, e (GyHKIUU U
3HauyeHue. [lucbakrepuos. Y cI0BHO-IATOT€HHbIE MUKPOOPTaHU3MBI.

3) [latoreHHble a1 YEIOBEKAa MHUKPOOPTaHW3MbI. [1aTOreHHOCTh W BUPYJICHTHOCTD.
LDsg, DLM. ®@akTopbl MaTOreHHOCTH.

B3anMooTHOIIEHHSI MUKPOOPTaHU3MOB C PACTEHUSIMMU:

1) DnudurHas MUKpodIIopa.
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2) Mukpoopranu3Mbl pu30c(epbl U PU3OILIaHbL. Pru3ochepHblil 3P QeKT.
3) Cum6H03bI a30THUKCUPYIOIIUX OAKTEPHUIl C PACTCHHUSIMHU.
4) ®uTOnaTOreHHbIC MUKPOOPTaHHU3MBI.
5. 3ammra pedepaToB (0K + IPE3CHTAIINS ) 10 TeMaM, YKa3aHHBIM B Ta0uIe 4.2.

Tema 3-2. Mukpoonoe cooouwecmeo

1. OnpeneneHue NOHATHS «MHKPOOHOE COOOIIECTBO». MUMKpPOOHOE COOOIIECTBO Kak

[EIOCTHOCTh. Tpodudeckasi opraHuzaiys MUKpOOHOTO cOOOIIeCcTBa.

KoormepaTtuBHbIe B3aMMOOTHOIIIEHHSI B MUKPOOHOM COOOIIECTBE.

3. Ilpomykr-cyOcTpaTHble  B3aMMOACWUCTBUS ~ MEXKAY  KOMIIOHEHTaMH  aHa’pOOHOTO
MHKPOOHOTO co001IecTBa. DKOPU3HOIOTHUECKUE TPYIIIBI B cO00mecTBe. AHa3pOOHbBIS
MUKPOOPTaHU3MBI-TUPOIMTHKH, TPYIIIBI THAPOJUTAKOB. AHA3POOHBIC AWCCHIITPODEI.
['pynnupoBka BTOPHYHBIX  aHa’pOOOB, TUAPOTCHOTPOPHBIE U  aneToTpodHBIC
IIPOKAPUOTHI, aHa’pOoOHOE oOKucieHue Jeryuux kupHbX kuciaor (JDKK):  npsmoe
okucnenne JIKK, pasznoxenune JDKK cuHTpodHBIMU Oaktepusmu (kaTaboiuveckas
CHUHTpODUS).

4. KoormepaTuBHbIC B3aMMOOTHOIICHHSI B a’poOHOM MHKpPOOHOM coobmiectBa. Cucrema
TPO(UIECKUX CBA3CH B a3pOOHOM MHUKPOOHOM COOOIIECTBE.

5. KoHkypeHTHbIC OTHOIIIEHUS B MHUKPOOHOM cooOiiecTBe. KOHKypeHIHs 3a JIOHOPBI H
aKLenTopel AeKTpoHOB. CpoactBo K cybcrpary. YpaBHenue Mono. «lIpaBuio
CKPCIIMBAIOIINXCS KPUBBIXY.

6. MukpoOHas CyKIIEeCCHs.

7. 3amwra pedepaToB (JOKIAL + Mpe3eHTalMs) TI0 TeMaM, YKa3aHHbIM B Ta0iuie 4.2.

no

Tema 4. Mukpoopzanuszmvl u ammocgepa
1. Ponp  MuKpoopraHusMoB B  (OpPMUPOBAaHMM Ta30BOIO  COCTaBa  aTMOCQEpPHI.
baktepuanbHbIii Ta30BbII QUIBTP.
ATMocdepa Kak cpesja 0OUTaHUsI MUKPOOPTaHU3MOB.
CrniocoObl onaianus MUKPOOPraHU3MOB B BO3/IYX.
Mukpodiopa Bo3ayxa.
Mukpoduiopa Bo3ryxa 3aKpbIThIX TOMELIEHUH.
MuKpoOHBIH a3p0307Ib.
CaHuTapHO-MUKPOOMOJIOTHYECKHE HCCIIEI0BAaHUS BO3AyXa.

Nogakown

Tema 5. Mukpoonwie cooduecmea 600HbIX IKOCUCHIEM
1. XapakTepucTuka BOJAOEMOB Kak cpelbl OOMTaHMs MHKpoopranu3moB. Kiaccudukamnms
BoioeMoB. DU3MKO-XUMHUYECKHE CBOWCTBA BOJHON Macchl. TeMreparypHas cTpaTUdUKaLus
BOJIOEMOB.
2. OCHOBHBIE IKOJIOTHUECKUE THUTTBI BOJHBIX MUKPOOPTaHU3MOB.
3. PacnpeneneHne MUKpPOOPraHM3MOB U XapakTep MHKPOOHMOJIIOTMYECKHUX IIPOILIECCOB B
BOJIHBIX PKOCHCTEMax (Ha MpuMepe 03ep):

1) [ToBepxHOCTHAs MJIEHKA BOJBI KaK MEpBasi IKOJIOTHYECKasl HUILA B STUIMMHHUOHE.

2) Muxkpoduiopa ibaa.

3) Mukpoopranu3Mbl a’poOHON 30HBI. OKOJIOTHYECKHWE HUIIU (OTOCHHTE3A.
OKOJIOTUYECKHE HUIIM TeTepoTpoHbIX OakTepuil. DKOJOTMYECKHE HHILU JEeCTPYKLHU
OpPraHMYECKOI0 BEIIECTBA.

4) MuUKpOOpPTaHU3Mbl MHKPOA3POPUIHLHON 30HBI.

5) Mukpoopranu3mbsl aHa pOOHO 30HBI.

6) MUKpOOpraHu3Mbl WJIOBBIX OTJIOKEHUH.

4. 3amura pedepaToB (HOKIA] + MpE3CHTAIMs) IO TEMaM, yKa3aHHBIM B Tadnuie 4.2.
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Tema 6. IKon102UA NOUEEHHBIX MUKPOOPZAHUZMOG
1. Cneunduka noussl Kak cpenbl oOMTaHUs MUKpoopraHu3MmoB. IlouBa kak Tpexdasnas
cucrema. TBepaas ¢asza mouBbl. AAre3usi U pa3BUTHE MHKPOOPTaHM3MOB Ha MOBEPXHOCTH
nouyBeHHbIX yacTull. JXKunkas ¢aza noussl. ['a3oBas (aza noUBHI.
2. Konuenuus crpoerus v (yHKIIMOHUPOBAHUS KOMILIEKCA TIOYBEHHBIX MUKPOOPTaHU3MOB.
[TouBa Kak MHOKECTBO Cpejl OOMTaHUS MUKPOOPraHU3MOB. [IpMHIIMII MUKPO30HAJIBHOCTH.
Muxkpo6bubiii  myn.  Ilyn  merabomuroB.  [lpunnmn — nyOnupoBanusi — (pU3UOIOTO-
OMOXMMHUYECKHX ITPOLIECCOB B I1OYBE.
3. OyHKIMOHAIBHAS POJb IOYBEHHBIX MHKPOOPTraHU3MOB. Poib MHUKpPOOpPraHu3MOB B
nporeccax — M04BoOOpa3zoBaHMs.  PasnokeHWe ~ JIMTHOLEIUIIOJIO3bl  MUKPOOHBIMU
coolmiecTBaMi Kak JOMUHUPYIOIIUNA M XapaKTEPHBIN A TOYB TPOPHUUECKH MapuIpyT.
OO0pa3zoBaHue rymyca 1 ero pacnaji. ABTOXTOHHAsl U 3MMOT€HHasi MUKPO(}I0pa MOYBBI.
4. 3ammra pedepaToB (TOKIA + Mpe3eHTALNs) 110 TeMaM, yKa3aHHBIM B Tabmute 4.2.

Tema 7. Pono MUKpoopzanusmos é ouozeouyeHomuueckom odmene eeuiecme
Posib MUKpPOOPraHU3MOB B KPYrOBOPOTE YIepoa.
Pons MUKpOOpraHu3mMoB B KpyroBOpoOTe a30Ta.
Posib MUKPOOPTraHU3MOB B KPYTOBOPOTE CEPHI.
Ponb MUKpOOpraHu3MOB B KpyrOBOpPOTE JKEje3a.
Yyactue MUKPOOPraHU3MOB B KpyroBopote docdopa.

agrwbdE

Tema 8. Ilpuknaonasn IKon02usA MUKPOOPZAHUIMOE
3ammuTa pedeparoB (TOKIa + MPE3SHTAIS) 110 CISAYIONIUM TeMaM:
. «MHKpPOOHOJIOTHYECKHE METO bl TEPEPa0OTKH TBEPIBIX OBITOBBIX OTXOI0BY.
. «MukpobOHast erpaaamnusi KCeHOOMOTUKOBY.
. «buonornyeckas OYMCTKA CTOYHBIX BOJD.
. «[Tonyuyenue Ouoraza MeTaHa.
. «bruomnpenaparsl Ha OCHOBE a30TPUKCUPYIONTUX OaKTEPUIi».
. «[ToBpexeHnss MUKpOOPTaHU3MaMU MaTEPUAIOB U CIIOCOOBI UX 3AIUTHIY.

AN DN B WN

Ol(eHOQHble mamepuaiibl ona npomeofcymounoﬁ ammecmauuu 6 ¢0pM€ IK3ameHna.

dopma MPOMEKYTOUHOHM aTTecTaluu - IkzameHn. Cuctema oueHok: msatubamibHas. OC
9TOr0 THUMA JOJDKHBI BBISIBJIATH CTENEHh OCBOCHHUS TEOPETHUYCCKMX 3HAHWW Kak 0a3y Juis
dbopMUpOBaHUA  KOMIETCHIIMM, YMEHHS WX TMPUMEHATh B CHUTYallUAX, MOJEIUPYIOIIUX
po(heCCHOHATBHYIO  JIEATSIBHOCTh, a Takke CHOPMUPOBAHHOCTh KommereHmu [1K-1,
3agBaeHHOM B 1. 1.

IIpuMepHBIH CIUCOK BONPOCOB K YK3aMEHY

1. Ilpenmer, 3amauyu,  HampaBJIEHUS  JKOJOTUHM  MHKPOOPraHU3MOB.  3Hau€HUE
MHUKPOOPTaHU3MOB Il OMOCHEPHI.

2. Hcropus pa3BUTHS DKOJOTHH MUKpoopraHu3MoB kak Hayku. C. H. Burorpanckuii u M.
beilepuHK — OCHOBOIIOJIOKHHUKH JKOJIOTMM MUKpoopranusmoB. Bxmag B. 1L
Owmensackoro, H. I'. Xonognoro, b. H. Tlepdunsesa, b. JI. Mcauenko u 1pyrux y4eHbIx
B Pa3BUTHUE 3KOJIOTUM MUKPOOPTaHU3MOB KaK HAyKH.

3. Kiaccumueckne M MONEKYISIPHO-OMOJIOTHYECKUE METOABI HWCCIEAOBAHUS CTPYKTYPHI

MHUKPOOHBIX COOOIIECTB.

OTHOWEHNE MUKPOOPTaHU3MOB K MOJICKYJIIPHOMY KHUCIOPOLY.

5. BunsAHME BBICOKMX M HM3KHMX TEMIIEPATyp Ha JKHU3HEIEATENbHOCTh MUKPOOPTraHU3MOB.
KapnunanpHbple TOYKM pocTa: MHUHMMYM, ONTHMYyM, MakcumyM. llcuxpoduisl,
Me30(pHILIBL, TepMOQPHIBL. MeXaHU3MBbI IICUXPO- ¥ TEPMOPIIINH.

&



10.
11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.
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Bmussane pH cpenbl Ha  KU3HEAEATENBHOCTH MHUKPOOPIaHU3MOB. ANUIO(HIHL,
HerTpodmibl, ankanodumisl. Mexanu3mel pH-romeocrasa.

Bonnast akTMBHOCTB cCpellbl MU MHUKPOOPTaHWU3MbI. ['pynmbel MUKpPOOPIaHHU3MOB 110
OTHOHIIEHHIO K cosieHocTH. ["anodunbl. Ocmoduiibl. MexaHU3Mbl MPUCITIOCOOJICHUS K
OCMOTHYECKOMY COCTOSHHIO cpeabl. Bomublii MaTpuunblii crpecc. KcepoduibHbie
MUKpPOOPraHu3Mbl. MexaHu3Mbl KCEpOPIINU.

BnusiHue usnydeHuil Ha MUKpoopranu3mMbl. POTOCUHTETUUECKN aKTUBHAS pajuanus JJis
pasHbpix rpynn GotorpodoB. BrausHue BUAMMOro M HH(pPAKpaCHOro HU3MyYEHHUS Ha
MUKpOOpranusmsel. Bimsaue VY®-nu3nydeHuss M HOHHU3UPYIOLIETO M3JIY4YEHUs Ha
MUKpPOOPraHu3Mbl. MexaHH3Mbl PaJii0yCTOMUYNBOCTH.

BnusHue ruapocTaTHyecKoro IaBiIEHHS Ha KU3HEAESITEIbHOCTb MHUKPOOPTaHU3MOB.
bapodunbhbie u 6apoTosepaHTHbIE MUKPOOPraHU3Mbl. MexaHu3Mbl 60apoduinu.
BrusiHre TSOKENBIX METAIIOB HA MUKpoOopranu3Mel. Dddekt Apata-Llynbia.

BnusiHue MarHuTHBIX MOJIEH U 36MHOTO TATOTEHHSI HA MUKPOOPTaHU3MBI.
OKCTpeMallbHble  YCJIOBHUA U  IPUCHOCOOJEHHME K HUM  MHKPOOPTaHU3MOB.
DKCTpeMOPHIbHBIE MUKPOOPTaHU3MBI.

@®opMbl  B3aMMOOTHOLIEHMM  MHKpPOOPIaHHM3MOB  Mexay coboi. Heirpanusm.
Konkypenuus. r-crparerusi, K-crparerusi, L-ctparerus. ['eHepalucTsl U CrielUaINCTHI.
Anrtaronnsm. CumOuo3bl. KoHcoprimymbl MHKpoopranu3moB. buoruienkn. Iddext
kBopyMa. Metabuo3. Cuntpodus. [lapazuruzm. XunHU4ECTBO.

B3anMooTHOIIEHHST MUKPOOPTaHU3MOB C OECIIO3BOHOYHBIMU YKMBOTHBIMH. CHMOHMO3BI
npokapuoT u mpocteimux. CUMOMO3bl MPOKAPUOT U MOPCKUX OECIO3BOHOUYHBIX.
CumOuotrpodusiid Tuil utanus. CuMOnOHTHOE HieBapeHre. CHMOMOHTBI HACEKOMBIX.
Hacexomple — TMEpPEeHOCUYMKH MATOTEHHBIX MHUKPOOPTaHU3MOB. DHTOMOIIATOTE€HHBIE
MHUKPOOPTaHU3MBI.

B3auMooOTHOIIIEHUS MUKPOOPraHU3MOB C IO3BOHOYHBIMU KUBOTHBIMU. CHMOHO3bBI
MHUKPOOPIaHU3MOB C PACTUTENILHOSIHBIMU >KMBOTHBIMH. MUKpOOpPraHu3Mbl pyola
KBa4yHbIX. MuKpoopranu3sMbel U 4enoBek. HopmanpHas Mukpodiopa denoBeka U ee
¢ynkuuu. /lucbakreprossl. [TaToreHHble 11 4eI0BeKa MUKPOOPTaHU3MBI.
B3anMooTHOIIEHUST MHUKPOOPTaHU3MOB C pacTeHHsMU. OnudutHas u puzochepHas
MuKpogopa. CuUMOMOTHYECKHE B3aUMOOTHOILEHHS MHUKPOOPTaHU3MOB (OaKTepHid,
AKTHHOMMIIETOB, TPUOOB) U pacTeHUH. PUTONATOreHHbIE MUKPOOPTaHU3MBI.

MuxkpoOHoe coobmiectBo. Tpoduyeckas CTpyKTypa MHUKPOOHOTO COOOIIEeCTBa.
MukpoOHOe coo0IIECTBO KaK 1IEIOCTHOCTb.

KoomnepaTuBHble B3aMMOOTHOILIEHUS] B MUKPOOHOM cooOrecTtBe. [Ipoaykr-cyocTpaTHble
B3aMMOJICHCTBYS B aHA’POOHOM MHKPOOHOM cooOuiecTBe. ['pynmupoBKU MEPBUYHBIX U
BTOPUYHBIX aHa’poOoB. I[lepBuunble aHa’poObl (OPOAMIBIIMKM): THUAPOIUTHUKH,
IPYNIUPOBKH TUIPOIUTUKOB (CaxapoIUTUYECKUE, NENTOTUTHYECKHE, TUTOTUTHIECKHE),
quccunTpodsl.  'pynmupoBka  BTOPUYHBIX — aHa’poOoB. I'maporeHoTpodHBIE |
aneToTpo(HbIE MUKPOOPraHU3Mbl. AHa3POOHOE OKHMCIEHHE JIETYUYUX >KMPHBIX KHCIIOT:
OpsMOe OKUCIIEHHE U Pa3IokKeHHe CHHTPO(HBIMU MUKPOOPTraHU3MaMHU.

KoomnepaTuBHble B3aMMOOTHOILIEHUSI B a3pOOHOM MHUKpPOOHOM coolriecTBe. A3poOHOe
coobmiectBo. @OTOAaBTOTPO(DBI — MEPBUUHBIE MPOIYLEHTHl. AIPOOHBIE OPraHOTPO(BHI.
AdpoOHBIE THUAPOTUTUKH U Jauccuntpodnl. Tpoduyeckas CTpykTypa a’dpoOHOTO
MHUKPOOHOTO COOOIIIECTBa.

Konkypennus B Mukpo6HOM coobtiectBe. CpoacTBO K cyOcTpaTy Kak KIO4YeBOH (HakTop
B KOHKYPEHLIUH 3a cyOcTpaT. YpaBHeHue Mono. [IpaBuiio «CKpemunBaronmxcsi KpUBbIX ).
MukpoOHas CyKIeccusi.

DKoNorus BOJHBIX MHKpoOpraHu3moB. Kiaccudukanus BOJOEMOB MO CTENEHH HX
Tpodun. DU3NKO-XUMHUECKHE CBONCTBA BOAHOW Macchl. CTparudukamus BOJOEMOB.
OCHOBHBIE JKOJIOTMUYECKHE THIIBI MHKPOOPTaHU3MOB, OOHMTAIONIMX B BOJOEMAaX.
Pacnpenenenre MUKpOOPTaHU3MOB U XapaKTep MUKPOOHOIOTHYECKHUX MPOIIECCOB B



BOAHMBIX  OJKOCHCTEMAax (Ha TpuMepe  03ep).  MHKPOOPraHH3MBI  adpOOHOM,
MHKPOaspO(HIEHOMN, aHAPOOHOH 30H. MHKPOOPraHH3MbI HIOBBIX OTIOKEHHH.

23. DpTpuduKanmus  BomoeMoB. CaMOOYMIIEHHE BOJOEMOB. 3O0HBI canpoOHOCTH U
HHIUMKATOPHEIE MUKPOOPTaHH3MBI. PoJIb MEKPOOPraHW3MOB B CaMOOYHIIICHAH BOZOCMA.

24. Mopckass MuKpoGuosorust. Ilemarwanb M OJUTOTPOQHBIA  OKEaH. MuxkpoOHbIe
coofImecTBa  THMAPOTEPMAIbHBIX  BEHTOB.  Mukpoduopa  TOHHBIX OTJIOXECHUH
rJ1yOOKOBOIHBIX YacTel OKeaHa.

25. DKOJOTHS TIOYBEHHBIX MUKPOOpraHm3MoB. Crenuduka [OUYBBI KaK Cpe/ibl OOMTaHHS
MHKpOOpranu3MoB. TBepras ¢aza mouBbl. ANre3ust MEKPOOPTaHM3MOB. Kunkas daza
mouBbl. 'a3oBast ¢paza moussl. KoHuenus cTpoeHus H GyHKIMOHUPOBAHMSA KOMIUICKCA

TTOYBEHHBIX ~ MUKPOOPTraHW3MOB. [MpuHIAT ~ MHMKPO30HAIBLHOCTH. [TpunmIMn
ny6immposanms. Mukpo6ubit myn. [Tyn mMerabonuToB B mouse. PyHKIHOHAIbHAsL POIb
IOYBEHHLIX ~ MHKpPOOpPraHu3mMoB.  Pomp ~ MHKpoOOpraHusMoB B Ipomeccax

104YB000OPa30BaHUs. YUYacTHe MEKPOOPIaHH3MOB B 00pa30BaHUU M PA3JIOKEHUN TyMyca.
ABTOXTOHHAS ¥ 3UMOTeHHAs! MUKPO(II0pa IOYBBL. |

26. Muxpoopraau3msl 1 arMocdepa. ATMocdepa Kak cpefa OOUTaHHsT MUKPOOPTaHH3MOB.
Poib MHKPOOpraHusMoB B opMupoBaHud arMocdepsl. IlaprukoBbii shgexr u
MHKDOOPraHM3MBL.  bakTepuaipHpii ra3oBsii  ¢uiastp.  Crmoco0sr  HONanaHus
MHKPOOPTaHH3MOB B BO3AyX. Mukpodopa Bo3xyxa. Mukpogiopa Bo31yXa 3aKphIThIX
noMernenuii. MukpoGHBIH a3po30ib. CaHUTapHO-MHKPOOHOIOTHYECKHE HCCIIENOBAHMS
BO3/lyXa.

27.Ponb  MHKPOOPTaHM3MOB B OHOTE€OIEHOTHYECKOM OOMEHE BEIUECTB: y4acTHe
MHKPOOPTaHM3MOB B KPYTOBOPOTE yIJI€pOAa, a30Ta, Cephl.

28. BriopeMeIHaIis 3arps3HeHHEIX TI0YB U TPYHTOB. Jlerpajanus KceHoOuoTukos. boproda ¢
3arpsi3HEHUSIMU HE(DTHIO.

29. OuncTKa CTOYHBIX BoA. Adsporenkd. MeTanTtenku. Coo0IecTBa OYMCTHBIX COOPYXKEHHH.
OuucTtka BOJIBI U1 TOTPEOICHUS.

30. Bronoruyeckasi 06pabOTKa OpraHWYeCKHX OTX0H0B. OOpaboTka TBEPHBIX OBITOBBIX
orxonoB. Kommoctuposanue. TBeprodasuas anadpobHas GepMeHTalus.

31. Ilomyuenue 6uOTOILIMBA.

32. bakTepuanbHasi THAPOMETAIULY PIHSL.

33. IoBpexneHnss MUKPOOPraHM3MaMi MaTepHaJIOB U CIIOCOOBI UX 3AIIUTEHL.

PazpaGoTuux:

/W noreHt O. ©. Baruuna

(MOATHCE)

I[Iporpamma coctaBieHa B coorBercTBuu ¢ TpeboBanmssMu ®I'OC BO 1o HanpapieHHIO
06.03.01 «Buoorus» npodHIIIO MOArOTOBKUA « MUKPOOHOIOTHY.
IIporpamMma paccMOTpeHa Ha 3acefaHuu Kadeapbl MUKPOOHOIOTHH

Lt» 04 2021t ;
Ipotokon Ne 4 3as. Kadempoii CW j B. H. Orapxos

Hacmoswas npozpamma, ne modicem 0Gbimb 60CnpOU3GeOeHA HU 6 KaKoi gopme be3

NpeoeapumenbHo20 NUCbMEHHO20 PA3Peulenus Kageopbl-paspadbomyuxa npoepammel.
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