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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITIK-7 CriocobeH oCyIIecTBIATh MPOSKTUPOBAHUE U KOHTPOJIb OMOTEXHOJIOTMYECKUX IMPOIECCOB, a TAKXKE
paboT 1Mo SKOIOTMYECKOMY MOHUTOPUHTY U SKCIIEPTU3E

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:
- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIbHOCTH B
chepe: 01 ObpazoBanne u Hayka (B cdepax: oOpa3oBaHUS; HAyYHBIX HCCIEAOBAHHMN YXUBOW IMPUPOIHI,
HAy4YHbIX MCCJIEIOBaHUI C HCIIOJIIb30BaHUEM OHMOJIOTMUECKHX CUCTEM B XO3SHCTBEHHBIX M METUIIMHCKUX
LeJsIX, B LEJIAX OXPaHbl IPUPOJIBI)

1.4 B pe3ynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMUXCsl TOJKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon u HanmeHoBaHMe
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC HITH HEOOXOIUMOM ISt .
WnankaTopbl JOCTHKEHHSI KOMIIETSHIHHA
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-7 Cniocoben Hcnonp3yer 3HaHWS O MHKPOOHWOJIOTHH KOCHCTEM IIPH
OCYILECTBIIATH [IPOBENICHUH PabOT MO 3KOJOIMYECKOMY MOHMTOPHHIY M
[IPOEKTUPOBAaHUE U JKCIIEPTU3E
KOHTPOJIb
OMOTEXHOJIOIMYECKUX
MIPOIIECCOB, a TaKke paboT
IO HKOJIOTUYECKOMY
MOHUTOPHHIY U IKCIIEPTU3E

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3ECH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHIIHI:

[IK-7 CnocoGeH oCyIIeCTBIATh MPOCKTUPOBAHUE M KOHTPOJIh OMOTEXHOJOTHYECKHUX
MIPOLIECCOB, a TAK)KE PA0OT MO FKOJIOTUUECKOMY MOHUTOPHUHTY U SKCIEPTU3E

Ne HaumenoBanue dopma
/o JUCUUILINH, o0yueH
OTIPEIEISIOMNX us
MEXIUCIUTUIMHAPHBIE | OyHas
CBSI3H (cemect
p)
1|3
1 |TIpakTrka mo
npodTto
npodeccrnoHaIbHON
JESTeNbHOCTH
2| Yrnpasienue +
MPOEKTaMHU: METOMBI U
TEXHOJIOTUU

2. Mecto nucunmimabl B cTpykrype OII marucrparypsi:

JucuuminHa «MHUKpOOHOJIOTHSL  HKOCHUCTEM» OTHOCHUTCS K 4acTH, (HOpMHUpPYEeMOW y4acCTHHKaAMHU
o0pa3oBarebHbIX OTHOUICHUH, yueOHoro rutana OIl mo nHanpasnenuto noarotoBku 06.04.01 - buonorus.

Jucrumnmaa « MEKpOOHOIIOTHS SKOCHCTEM) U3Y4aeTcsl B 2 ceMecTpe.




3.00beM U coep:kaHMe TUCHUILUTHHBI
3.1.00beM QUCLUILUIMHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboTh (Bcgzii::%)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 32
Jlexmm (JIextmm) 16
[Tpakrtuueckue (Ilpakt. pad.) 16
CamocrostensHas padota (CP) 76
3auer -

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmel TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
O]0]|O
2 ceMecTp
1 MuxkpobHble Pecepar;
KOMILIEKCBI 3 g | 3% KontponbpHas
MOYBEHHBIX pabota
9KOCHCTEM
2 MuxkpobHble Pecepar;
KOMIIJIEKCHI BOIHBIX | 8 8 | 38 KontponbpHas
9KOCHCTEM pabora

Tema 1. MukpoOHbIe KOMILJIEKCHI MO4YBeHHBIX Ik0cucTeM (ITK-7)

Jlexknus.
Tema 1.1. OOGrHe MOHATHS, MIPUHIIAITH ¥ KOHIISTIIIHHA YKOCHCTEM.
OcHOBHBIE 3Tallbl pa3BUTHA MMOYBEHHON MukpooOuonoruu. [Tousa xak cpena oOUTaHUS MUKPOOPTaHU3MOB.
CrpykTypa TOYBBI M TOYBOMOMIANIAIOMINNA KOMIUIEKC. SIBIeHHE aacopOIMM MHUKPOOPTaHHW3MOB Ha
MOYBEHHBIX 4YacTHIaX. BiusHue TeMIeparypHOTo, BOJHOTO, COJIEBOTO U Ta30BOTO PEXHMMOB Ha
KHU3HEAESITETbHOCTh MUKPOOPTaHU3MOB.
Tema 1.2. 3akoHOMEpPHOCTH (PYHKITMOHUPOBAHUSI MUKPOOHBIX MOIYJISIIUNA B TIOYBE.
OnykTyanuss YUCICHHOCTH MHKPOOPTaHM3MOB B TouyBe. (DYHKIMOHAIBHAS CTPYKTypa CampoTpoHO
TPYNIUPOBKUA TMOYBEHHBIX MHKPOOPTaHU3MOB. OKOJOTUYECKHE CTPATeTMH MUKPOOHBIX —ITOIYJISIIIHIA.
MuKpoOHBIE CYKIIECCUU B TTOYBE.
OOmiasi KOHLIETILIMA CTPOCHHS U (PYHKUMOHHPOBAHHUS KOMIUIEKCA TIIOYBEHHBIX MHKPOOPIaHU3MOB:
KOHIIETILIMSI KOMILJIEKCA MOYBEHHBIX MUKPOOPTaHU3MOB, KOHIEHIUS MUKPOOHOTO IyJja, KOHUEHIHS Iyna
MeTa0O0JIUTOB, TPUHITUN TyOJIUPOBAHUS U T. II.
Tema 1.3. PazHooOpa3ue mOYBEeHHBIX MUKPOOPTaHHU3MOB
OcHOBHbIE TpYMIBl MOYBEHHBIX MHUKPOOPTraHU3MOB: ITOYBEHHBIE BOAOPOCIH, MpPOCTEHIINe, TPUOHI,
MIPOKAPUOTHI, BUPYChl. B3auMOOTHOLIEHHS] MOYBEHHBIX MHUKPOOPTaHU3MOB MEXIy COOOW U C JIPyrHMH
OpraHM3MaMH Mo4YBbl. B3anMOOTHOIIIEHNSI MUKPOOPTaHU3MOB U BBICIIMX PACTEHUH.
Tema 1.4. Munepanuzanuus BEECTB MUKPOOPTraHU3MaMH OYBBI



Paznoxxenue 0€3a30THUCTBHIX BEUIECTB (KJIETYATKH, T€MHIIEIUIIONO03, TMEKTHHA, JUTHUHA, YTJIEBOAOPOIOB).
MuHepanu3aus a30TCOACPKAIIUX BEIIECTB MHUKPOOpPraHu3MaMH (aMMOHU(DUKAIMS, HUTpUPHUKALLS,
nenutpudukanus). A3oTduKcanysi MUKpOOPTraHU3MaMH IOYBbI. Y4YacTHEe MUKPOOPTaHU3MOB B Ipolieccax
00pa3oBaHMs U Pa3IOKEHUS TyMyca.

Tema 1.5. Dxonoro-reorpaduyeckoe pacnpeneineHie MUKpOOPTraHU3MOB B TIOYBE.

Muxkpodiopa 1MouB pa3iIMYHBIX TUIOB. BHOreHHbIE U KOJMYECTBEHHbIE COOTHOILIEHUS PA3IUYHBIX TPYIII
MHUKpPOOPTaHMW3MOB B Pa3HBIX TUMaX MOYB. BiusHUE OKyIbTypHUBaHUS [OYB, MEIHOPALMU, ECTUIIUIOB Ha
MOYBEHHYI0 MHUKpoduiopy. MukpoOuonoruueckass MHIUWKALUUs M Ouopemenuanus MOYB. 3arps3HEHUs
MMOYBCHHOTO TIOKpOBa M BO3MOXXKHOCTH WX yhadeHwil. Tumbl 3arps3HeHuii. Pombs  OWOTHI B
OropeMeTuaMOHHbIX IpoIeccax.

IIpakTnyeckoe 3ansATHE.
[IpoBenenne ceMMHApCKUX 3aHATHM MO CIECAYIOINM TEMA:
1 OO6mye NoHATHS, TPUHLIUIIBI U KOHIIETILIUN YKOCHUCTEM.
2 3akoHOMEpHOCTH (DYHKIIMOHUPOBAHUS MUKPOOHBIX MOMYJISALUN B TIOYBE.
3 Pa3nooOpa3ue nmoYBeHHBIX MUKPOOPTAaHU3MOB
4 Munepanuzaius BEUIECTB MUKPOOPTaHU3MaMH MTOYBbI
5 Dxomnoro-reorpaduyeckoe pacnpeesieHne MUKPOOPTraHU3MOB B ITOYBE.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1.ITouBa kak cpeqa 0OMTaHUSI MEKPOOPTaHU3MOB.
2.Buibl MOYBEHHOM aire3u MUKPOOHBIX KIETOK.
3. Bnusinue GpakTopoB cpenbl Ha KU3HEACSITEIbHOCTh MUKPOOPTaHU3MOB B ITOYBE.
4. OCHOBHBIE TPYIIIBI TOYBEHHBIX MUKPOOPTaHU3MOB (0aKTepuu, rpuObl, MPOCTEHIINE, BUPYCHI).
. 3aKOHOMEepHOCTH (PYHKIIMOHUPOBAHUS MUKPOOHBIX MOIYJSALUN B TIOUBE.
. DKOJIOTUYECKHE CTPATErH MOYBEHHBIX MUKPOOPTaHU3MOB.
. MuHepanu3anus BeIeCTB MUKPOOPTraHU3MAMHU ITOYBBI.

0 3 N D

. OCOOEHHOCTH TPOIIECCOB B a3POOHBIX M aHAPOOHBIX YCIOBHSIX.

9. YuacTue MUKpOOPraHU3MOB B MPOIECCE TyMyCcO0Opa30BaHuUs.

10. Yuactue MUKpOOpPraHU3MOB B IIPOLIECCE TYMYCOPA3I0KEHHUS.

11. B3auMOOTHOIIEHUS] MEXIY MUKPOOPTaHU3MAMHU.

12. B3auMOOTHOILIEHNE MUKPOOPTaHU3MOB M BBICIIMX PACTEHUH.

13. Dxonoro-reorpadguieckoe pacrpeaesieHne MUKPOOPTaHU3MOB B TIOYBE.

14. Mukpobuonornueckas MHAUKALUSA 1 OMOpeMeaHaIisl COCTOSHHS TOYBEHHOM SKOCHCTEMBI.
15. MeTtoas! uccienoBaHus MOYBEHHBIX MUKPOOPTaHU3MOB.

Tema 2. MukpoOHbIe KOMILIEKChI BOAHBIX 3Kk0ocucTeM (ITK-7)
Jlekumus.

Tema 2.1. Boga xak cpena oOMTaHUS MEKPOOPTaHU3MOB
Hcrtopusi pa3BUTHsS MHUKPOOMOJIOTHH BOIHBIX HSKOCHUCTEM. OKOJOTHMYECKHE (HAKTOphI BO3ICHCTBHS Ha
MHUKPOOPTaHU3Mbl BOJIHBIX SKOCUCTEM Ha MPUMEPE 03€p M BOAOXPAHWIUL] (IIPECHbIE aKBATOPUH). MeTo bl
AKOJIOTUYECKUX MCCIIEJOBAHUHN BOJIHBIX MUKPOOPTaHU3MOB U TTIOYBEHHBIX KOMILIEKCOB.
Tema 2.2. MukpoOHOI0OTHS PECHBIX BOJJOEMOB
Muxkpodropa o3ep u BogoxpaHwmil. [IpecHble 03epa ¥ UX THUIHI (TEOPUH BO3HUKHOBEHUS 03€p, Tpohuu
o3ep). BeprukanbHOE M TOPU3OHTAIBHOE paCIHpEAEIEHUE MHMKPOOpPraHM3MOB B o3epax. Ce30HHbIE
M3MEHEHUS COJEP KaHUsI MUKPOOPraHU3MOB. MuHepanu3alus OpraHuueCcKux BEIIECTB.
Tema 2.3. Mopckasi MUKpOOHOIOTHS
Mukpodnopa mopei. OcobGeHHOCTH OOWUTaHHS MHUKPOOPTaHU3MOB B MOpSX. MakpO30HaJIbHOCTh H
MHUKPO30HAJIFHOCTh B paclpeaesieHU MUKPOOPTaHU3MOB. YepHoe MOpe U 0COOCHHOCTH €ro XUMHUYECKOTO
peXHuMa: CcepoBOIOpOAHOE OpoxeHwe U ero Bo3Oymurenn. Mukpodmopa Yepnoro, Kacmmiickoro u
CeBepHBIX MOpEH.



Mukpodnopa Mopel U okeaHoB (TiIyOOkoBoaHas MuKpoOuonorusi). OkeaH Kak cpena OOMTaHUSA
MHUKPOOPIaHU3MOB ((pHU3HUECKUE XapaKTEPUCTUKH, COJICHOCTh, TUAPOCTATUYECKOE JaBJICHUE, JAUHAMUKA,
CBET, PaJUOAKTUBHOCTH U JIp. CBOHCTBA).

buonornueckue xapakrepuctuku. Pacnpenenenue 6akTepuoriaHkToHa B MUPOBOM OKeaHe.
Tema 2.4. Posib MUKpOOPraHU3MOB B IPOYKTUBHOCTH BOJAOEMOB.

[Mpomyxkmwst opraHrueckoro Bemectsa GororpodHbME OakTepusiMu. [IpoayKIns OpraHUuIecKOro BEIIeCTBa
13 HEOPTAaHUYECKOTO XeMOTPO(PHBIMHU OAKTEPUSIMHU.

IIpakTn4yeckoe 3ansATHE.
IIpoBeneHre CEMUHAPCKUX 3aHATHIN:
1 Bona xak cpega oOMTaHUS MEKPOOPTaHU3MOB
2 MukpoOuroIorus MPeCHBIX BOTOEMOB
3 Mopckasi MUKpOOHOIOTHS
4 Ponb MUKPOOPraHU3MOB B MPOTyKTUBHOCTH BOJOEMOB.
3ajanus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1. Bona kak cpea oOuTaHuss MUKPOOPTaHU3MOB.
2. DKOJOTrUY€eCKHe HUIITM MUKPOOPTaHU3MOB B BOJJOEMAX.

3. Pa3zBuTHEe MUKPOOPraHU3MOB B BOJIOEMaX U BakHEHIINE (aKTOpbl BO3ACHCTBHS BOIHON Cpebl HA
MUKPOOHBIE KOMITJIEKCHI.

4. PacnipesiesieHne MUKPOOPTraHU3MOB B BoZl0eMax: OaKTEpPHOILUIAHKTOH, MUKPO(IOpa JOHHBIX OTIOKEHHIH,
nepuuUTOH.

5. KadecTBeHHBII1 cocTaB MUKPOQIOPHI BOTOEMOB.

6. Mukpodmopa o3ep u Bogoxpanwmil. Mukpodiiopa pek.
7. Muxkpodnopa Mopeii u OkeaHOB.

8. Poib MUKpOOPraHnu3MoB B MPOAYKTUBHOCTH BOJOEMOB.
9. MeTtonpl uccnenoBaHuil BOAHBIX MUKPOOPIaHU3MOB.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

2 ceMecTp
* mocemnraemocts — 10 GammoB
*  TEKyIHuHd KOHTPOJIbL — 70 GamioB
* KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amIoB KaKabIi
* mpeMuanbHBIE OauTel — 20 6aioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl




MuxkpoOHbie
KOMIIJIEKCHI
MOYBEHHBIX

IKOCHCTEM

Pegepar

35

VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIIHHBIC BOPOCHI TPEOYIOT YTOUHEHUSI.

1 Gann - mpeacTaBICHHBIE PE3YABTAaThHl B Macce CBOCH HE HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JONOJTHUTENBHBIEC BOIPOCHI.




Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)
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Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX IpyObIX OIMOOK, Wi He Ooiee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.




MuxkpoOHbie
KOMIIJIEKCHI
BOJTHBIX
IKOCHCTEM

Pegepar
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VYcTHOE BBHICTYNJIGHHWE aBTOpa MO pesyabraraM Jokiana/pedepara
COCPEJOTOYEHO Ha MNPUHIWIHNAIBHBIX BOMpOCaX, TaKUX Kak:
aKTyaJIbHOCTh TEMBI HCCIICIOBAHUS; METOAOJNIOTHUECKUH amnmapar u
OCHOBHBIE HAy4YHBIC MOIXOAbl (LIKOJBI), 3aHUMABIIHUECS PEIICHHEM
BOIIPOCOB; HOBM3Ha  PabOTHI u OCHOBHBIE BBIBOJIBI,
chopMyIHpPOBaHHBIE B XO€ U3yUEHHS MaTepuaa.

WnpuBuayaneHasl 3aliMTa IMPEAONaraeT PacKphITHE JHYHOCTHOTO
acriekTa aBTopa JAokinana/pedepara B xone pabOThl Hal TEMOM.
Heo6xomumo o00ocHOBaTe BHIOOpP TEMBI M NPHBECTH COOCTBEHHBIE
METOIBl W CHOocoObl paboThl Haa MpoOJIEeMOW, BHIHECEHHOH B
3ariaBue. [IpuBeleHB OpUTMHANBHBIE HAXOIKH, COOCTBEHHBIE
CY)KOCHMs, HWHTEpecHble (akThl W HIEH, IOJYYCHHBIE B XOJC
pa3paboTku Matepuana. B mokmage OomkHAa OBITH  OTpakeHa
JUYHOCTHAs 3HAYMMOCTh TMPOACTaHHOW pabOTBl W  HAMEYEHBI
MEPCIEKTUBEI MPOIOKEHHS MCCIIeIOBAHUSL. BozmoxHBI
Mpe3eHTaINH, Pa3AaTOUYHBIH MaTeprall, CIalasl U T.1.

5 0aJIoB — CTYOEHT IPaMOTHO BBICTPAaWBAET JIOTUKY CBOETO JOKJana
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
ONUPAsCh Ha PE3yJbTaThl TEOPETHYECKUX M SKCHEPHUMEHTAIBHBIX
WCCIIEIOBAaHUI TMOCIEAHUX 3-5 JIeT, JeMOHCTPHUPYET OpUTHHAIbHBIC
HaXOAKH B pelIeHMH NpoOieMbl, HAaMEYEHbl MEPCHEKTHUBEI
WCCIICIOBaHUS,  NPOACMOHCTPUPOBAHBI  XOPOLIME  OpaTOPCKUeE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3yJbTaToB. | paMOTHBIE OTBETHI HA JOMOJIHUTEIILHBIC
BOTIPOCEHI

4 Oamna - CTYOEHT 'PaMOTHO BBICTPAaWBaeT JIOTMKY CBOETO JOKJIaaa
mo MarepuanaMm pedepara, pacKpblBaeT TEMY HCCIIEIOBaHUS,
OIIMPAsICh Ha PE3YyNbTaThl UCCICIOBAHUM, IEMOHCTPUPYET OTAEIbHBIC
OpUTHMHANIbHBIE HAXOAKH B PELICHUH MPOOJIEMbI, MEPCIEKTUBBI
HCCIIEIOBAHUS HaMEYCHBI OT/AEIbHBIMU LITPUXaMH,
MPOIEMOHCTPUPOBAHEl  XOPOIIME  OpaTOpCKUE  CHOCOOHOCTH,
BBICTYIUICHHE  COINPOBOXKIACTCA  MpE3EHTAlMed  MOJyuYeHHBIX
pesynbratoB.  [laHbl  TpaMOTHBIE  OTBETHl HA  OTHENbHBIC
JOTIOJTHUTENIbHBIE BOITPOCHI

3 Gaya - JIOTHMKA BBICTYIUICHHUS B OTAENBHBIX MECTax HapyIIaeTcs,
TeMa WCCIEeNOBaHUS PACKPBIBACTCS, ONHUPAsCh Ha Pe3yJabTaThl
TEOPETUYECKUX  HCCIEJOBAaHMM, OTCYTCTBYIOT  OpPUTMHAJILHBIC
HaxXOAKH B pEIIEHUH MpoOJIeMbl, MEPCHEKTUBBI HCCICAOBAHUS
HaMEYEHbl MMyHKTUPHO, MPOIEMOHCTPUPOBAHBI CPETHHE OpPAaTOPCKHUE
CIOCOOHOCTH,  BBICTYIUIGHHE  CONPOBOXIACTCS  Ipe3eHTanuei
MOJTYYEHHBIX PE3YJIBTaTOB, OTBETHI HA BOIPOCHI TPEOYIOT YTOUHECHUSI.
2 Oama — TpeACTaBICHHBIE PE3yJbTaTbl B Macce CBOEH He HOBBI,
OTBET MPEACTABISIET COOOH MPOCTOE 3aYUTHIBAHUE TEKCTA, OTACIbHBIE
OTBETHI Ha JIOTIOJIHUTEIIHHBIC BOPOCHI TPEOYIOT YTOUHEHUSI.

1 Gann - mpeacTaBICHHBIE PE3YABTAaThHl B Macce CBOCH HE HOBBI, OTBET
npeacTaBisgeT co0oi MPOCTOE 3auWTHIBAHME TEKCTa, CTYACHT HeE
MOXET J1aTh OTBETHI Ha JONOJTHUTENBHBIEC BOIPOCHI.
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Kontpon 10 Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe

bHasI 3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
padora(x 8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
OHTPOJIBH JOIyCTUII He 00JIee OHOTO Hel0ueTa.
blIii cpe3) 6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B

Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

3. [TocemaeMocTs 10 Crynent nocetun Bce 100% 3ansaTuit
ITpemuanbHbIe GaTbl 20 IToaroroBka W 3aliMTa NPE3CHTAIMH, BBICTYIUICHHE C JOKJIAJIOM,
pedeparom.
5. |MnauBuOyanbHBIC 3a1aHUS, 90 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHMs TEKYIIEro
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI

MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

6. Hroro 3a cemectp 100

HToroBast oueHka 1o 3a4ety BeicTaBisgercs B 100-0auibHOM 1IKane U B TPaIUIIMOHHON YeThIPEeXOaIbHOM
mkane. IlepeBog 100-OaymipHONW  PEeHTHHTOBOM  OLIGHKM IO AMCUUIUIMHE B TPATUIMOHHYIO
YeThIpeX0aIbHYIO0 OCYIIECTBISETCS CIEAYIOUIMM 00pa3oM:

100-6annpHas cuctema Tpagunuonnas cucrema

50 - 100 6aiutoB 3aureHo

0 - 49 Gaiu10B He 3aureno

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 1. MukpoOHbBIE KOMITIEKCHI TOYBEHHBIX HKOCUCTEM
1.1. TunoBoe TeCTOBOE 3aJaHUE
1 BosIBbIIMHCTBO MULIETHAIBHBIX TPUOOB SBIISIOTCS:
1) Helitpodunamu;
2) yMepeHHBIMHU anuaopuIamMu;
3) ankanmoduaamu.
4) HeT NpaBUIILHOTO OTBETA.
2 bakteproxinopoduLIbl IMEIOT MAKCUMYMBI ITOIJIOIEHHS B 00JIACTH CHEKTpa:
1) 6mmxHeM yasTpaduonere;
2) uH(ppaKpacHoi;
3) nanpHEM ynbTpagduosere;
4) cpenHem ynbrpaduoneTe.
3 O3epa ¢ OOMIBHBIM MOCTYIUICHHEM K HUM OMOTEHHBIX JIEMEHTOB Ha3bIBAIOTCS:
1) onmurorpoHBIMHU;
2) 3BTpO(HBIMU;

11
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3) nuctpodHBIMY;
4) Me30TpOo(hHBIMHU.
4 I'yMyCOBbI€ COETUHEHUS TIOUBHI pa3jiaraloT MUKPOOPTaHU3MBI:
1) 3UMOTEHHBIE;
2) onurotpodHsIE;
3) aBTOXTOHHBIE;
4) XeMOJUTOABTOTPO(HBIE.
5 MuKpOOpraHusMsbl, CyIIeCTBYIOIINE B TOCTOSHHO XOJIOAHBIX YCIOBUSX, 3TO:
1) me3odunbHbIE;
2) MICUXPOAKTUBHEIE;
3) ncuxpoduiabHbIE;
4) TepMmoUIBHBIE.
6 Puzocdepa — 3To mpocTpaHCTBO BOKPYT KOPHSI paCTEHUH TUaMETPOM J10:
1) 8 mm;
350 cMm;
4) 8 cm.
7 denutpudukanus — 3To Mpouecc, Mpu KOTOPOM B pe3ylibTare IesSTeIbHOCTH MUKPOOPTaHM3MOB
MIPOUCXOTUT:
1) BoccTaHOBIIEHUE HUTPATOB;
2) yCBOE€HHE MOJIEKYJISIPHOTO a30Ta;
3) BhIJICIICHUE aMMHAKa;
4) OKHCIICHHE aMMHaKa.
8 B snuiarMHHOHE 03ep OOUTAIOT:
1) mypmypHbIie 6akTepuH;
2) 3eneHble OaKTepuH;
3) unanobakTepuu;
4) HeT NpaBUIILHOTO OTBETA.
9 bakTepuu Kakoro poja, BXOJSIINE B COCTAaB BOIHBIX U MOYBEHHBIX MUKPOOHUOIIEHO30B, Tapa3UTUPYIOT
Ha OaKTepusX:
1) Pseudomonas;
2) Bdellovibrio;
3) Clostridium;
4) Mycobacterium.
10 ITpucnocobiaeHne opraHu3MOB K CYXOCTH:
1) ocmodunus;
2) kcepoduus;
3) rano¢unus;
4) anmnodumusi.
11 Kakue u3 MeponpHsTUii IO MPEIOTBPAILECHHUIO 3arPsI3HEHUS aTMOC(HEPbI OTHOCSATCS K
OpraHU3aIOHHO-TEXHUYECKUM?
a) IBYXCTyIIEHYaTO€ CXKMTaHHE TOIUIMBA, YCTAHOBKA OYUCTHOTO COOPY KEHUS
0) yCcOBepILIEHCTBOBaHHE KOHCTPYKIMH aliapara, 3aMeHa TOKCHYHBIX MaTepruajoB Ha HETOKCUYHbBIE
B) OpraHu3anus CaHUTApHO-3AIIUTHON 30HBI, U3yYeHHE MEXaHU3Ma 00pa30BaHMsI BEIOPOCOB,
PELMPKYIISALHUS Ta30B
I') CO3aHHe CAaHUTAPHO-3AIUTHOMN 30HBI, YCTAHOBKA OYMCTHBIX COOPY)KEHUH, 3aMeHa TBIMOBBIX TOIIOK
Ha Ta30BbIe
1) HET MPAaBUIILHOTO OTBETA
12 Tlo kakuM TOKa3aTesiM ONPEAEISAETCS CTENEHb 3arpsI3HEHHOCTH CTOYHBIX BOJ?
a) OpraHojienTu4YecKue, (PU3NKO-XUMUIECKHE
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0) opra"onentudeckue, GU3NKO-XUMUIECKUE, KOTMIECTBO PACTBOPCHHBIX OPTaHUYECKUX U
HEOPraHMYECKHUX BEIIECTB, KOJIMYECTBO HEPACTBOPEHHBIX MEJIKO- M KPYIMHOAUCIIEPCHBIX YACTHI]
B) IIBET, 3amax, MyTHOCTb, pH, Temmieparypa
I') opratojienTuyeckue, Gu3NKo-XuMU4YEeCKUe, KOJIMYECTBO PACTBOPEHHBIX OPTraHUYECKUX U
HEOPraHMYECKHUX BEIIECTB
1) HET IPaBUILHOTO OTBETA
13.Ha CKOJBKO TPYIIT AETSATCS CTOYHBIE BOABI IO BUTY 3arpsi3HEHUN COITIAaCHO KIacCHU(PUKAIIIT
Kynbsckoro?
a)2
0)3
B) 6
r)4
x5
14 KakuM MeTOJJOM MOYKHO OUYUCTUTH CTOYHYIO BOAY, 3arPSA3HEHHYI0 MEJIKMMH HEPACTBOPEHHBIMU
yactuuamu pazmepom 10-5 — 10-7 cm?
a) KoaryJsius, QIOKYIISIIH
0) orcranBaHusi, pUIBTPOBAHHE
B) OMOXUMHUYECKUE METOIBI
r) aacopOuus, QIOKyISIUSI
1) B ¥ T TIPaBUJILHBIC
15 Cogneprxkanue Kakux BEIIECTB B BOZE MOKa3bIBaeT nokazarenb BIIK ?
a) colepkaHne OPraHUYECKUX BEIEeCTB
0) conepkaHue HEPACTBOPEHHBIX BEIIIECTB
B) cofiepaHKle HeOpraHMUeCKNX BELIeCTB
T') COJepKaHUE KUCIIOT U IIeNIoueit
1) B ¥ T TIPaBUJILHBIC
Kmirou k orBeram: 1-2; 2-2; 3-2; 4-3; 5-3; 6-1; 7-1; 8-3; 9-2; 10- 2; 11-B; 12-r; 13-A; 14-T"; 15- A;

Tema 2. MukpoOHbIe KOMIUIEKCHI BOIHBIX 3KOCHCTEM
1 ConeprxaHue Kakux BEIIECTB B BOJIE MOKa3bIBaeT nokasarenb bITK ?
a) cofiep>KaHrue OpPraHUYECKUX BEILIECTB
0) comepaHue HEPACTBOPCHHBIX BEIIECCTB
B) collepKaHNE HEOPraHUYECKHUX BEIIECTB
T') COIep)KaHNE KUCIIOT | IIeI0UYeH
1) B ¥ T IpaBUJIbHBIC
2 Kakwe 3arps3HuTenu arMoc(epbl TPUBOIAT K 00pa30BaHUIO KHUCIOTHBIX JOXKICH?
a) SO2, NOx
6) CO2, CO
B) (peOoHBI
r) CH4, C2H2
1) HET MPABUJILHOTO OTBETA
3 KakoBBI OCHOBHBIE IPUHIIUIIBI CO3IaHUST OE30TXOIHBIX TEXHOJIOTUN?
a) JTOKaJIbHAasi OYUCTKA CTOYHBIX BOJ, OYMCTKA BO3AyXa OT ra3oB, MepepadoTKa TBEPAbIX OTXOI0B
0) yTunm3anus 0TX0I0B, CO3/IaHHE TEPPUTOPHATHLHO-TIPOMBIIIICHHBIX KOMILIEKCOB, YKOJIOTU3AITUS
MPOMU3BOJICTBA
B) co37aHus1 000POTHOTO BOJIOCHAOKEHHUSI, CO3/ITAHNE TEPPUTOPHATBHO-TTPOMBIIIICHHBIX KOMIIJIEKCOB,
HCTOJB30BaHUE OTXOA0B OJJHOTO MPOU3BOJICTBA APYTUM
I') JIOKaJbHasl OYMCTKA CTOUYHBIX BOJ, HCTIOJIB30BaHUE OTXOJI0B OJTHOTO MPOU3BOACTBA APYTUM, CO3aHUE
TEPPUTOPHUATILHO-TTPOMBIIIJICHHBIX KOMIUIEKCOB, SKOJIOTHU3alUs IPOU3BOACTBA
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1) HeT IPAaBUILHOTO OTBETA
4.B Bujie KaKoro COEMHEHHUS cepa MOCTyMaeT B aTMoc(hepy U3 aHTPOIIOTEHHBIX UICTOUHUKOB?
a) H2SO4
6) SO2
B) MeSO4
r) H2S
1) SO3
5 B kakoii mociie1o0BaTeIbHOCTH MTPOUCXOAT XUMHUYECKUE TTPEBPAIICHUSI COSTMHEHHM cepbl B aTMochepe?
a) SO2 SO3 H2 SO4 MeSO4
6) SO2 MeSO4 H2 SO4 SO3
B) H2 SO4 MeSO4 SO2 SO3
r) SO2 H2 S H2 SO4 MeSO4
6 Kakas 13 npeacTaBieHHBIX SJHEPTETUYECKUX LIETIOUEK SABIISETCS CIOKHOMN?
a) KCEHOOMOTHK — BO3/[yX — YEJIOBEK
0) KCeHOOMOTHK — IT0YBa — PACTEHUE — YETIOBEK
B) KCEHOOMOTHK — BOJ[a — YEIIOBEK
') KCCHOOMOTHK — MTHUIIIA — YETOBEK
7 Kaxkoii Kj1acc 0TX010B Hanubosee ormaceH?
a) 1 kiacc
0) 2 xmacc
B) 3 Kjacc
T) 4 KJacc
8 Uto sABIsETCA IPUMEPOM JIOKAJIbHOTO MOHUTOPUHIA OKPYXKAIOLIEH PUPOIHOM cpenbl?
a) cucTeMa KOHTPOJIS 3arpsi3HEHUs BO3AyXa Ha MarucTpaisax
0) IpUPOTHBIC 30HBI
B) JaHAmAa(THRIC KOMIUICKCHI
I') IPOrHO3 3€MJIETPSICEHUN
9 Kakast 065acTh 3aHMMAET MEPBOE MECTO O BHIOPOCY BPEIHBIX BEUIECTB B aTMOCHEPY OT
CTaI[MOHAPHBIX HCTOYHUKOB?
a) KpacHosipckuit kpait
0) UensOuHcKas
B) MockoBcKkas
r) TromeHcKkas
10 3arps3HEeHNE OKpYXKAIOMIEH CpeIbl TTOJABISET CIOCOOHOCTD K .... CBOMX CBOWCTB
A) caMOpa3BUTHIO
b) camoouunmenuto
B) camopazpyenuto
I') camoBOCCTaHOBIIEHHUIO
11 Bo3zBparteHue B mpupoay TOM OrpOMHOM Macchl OTXOJI0B, KOTOpasi 00pas3yeTcs B Ipolecce
MIPOM3BOJICTBA M MOTPEOICHUS YEIOBEUECKOTO OOIIECTBA, 3TO ...
A) UCTOUYHUK U3MEHEHHUS OKPY KAIOIIEH CpeIbl
b) rnaBHBIN UCTOYHUK UCTPEOJICHUS OKPYIKAFOIICH CPEIIbI
B) raBHbIN UCTOUHUK 3arpsi3HEHUS OKPYIKAIOIEH Cpebl
I') BTOpocTeneHHBIN NCTOYHUK 3arpsSi3HEHUS OKPY>KAIOIIECH Cpeibl

12 ITocTynieHne B OKPY>KaOILyI0 CPEy HEU3BECTHBIX NIPUPOJIE BELIECTB U COEAMHEHNH, CO3JaBaEMBbIX B
IIEPBYIO 0YEPEb IPOMBIIUICHHOCTBI) OPraHUYECKOr0 CUHTE3a, TO. ..

A) IpOM3BO/ICTBEHHOE 3arpsiI3HEHNE OKPY’KaOIIEH Cpelbl
b) xauecTBeHHOE 3arps3HEHUE OKPYKAIOIIEH CPEIIbI
B) xuMHueckoe 3arpsi3HeHNE OKPY’KaroLEN Cpeabl



I') pusuueckoe 3arps3HEHUE OKPYKAIOLIECH Cpesibl

13 Kaxkoe 3arpsi3HEHHE TIpEICTaBIsIeT 0COOYI0 OMAaCHOCTH /I OKeaHa?

A) MuHepanbpHOE

b) vedtsHoe

B) npomsinieHHOE

I') GbITOBBIC OTXOBI

14 Kakoii okeaH 0oJbliie BCEro 3arpsisHeH He(Thi0?

A) CeBepno-JlenoBuThIit

b) Tuxwuit

B) Atnantuueckuit

I') Unauiickuii

15 Oxkwucs yrnepona (CO) u cepHucTsrii ra3z (SO2) — 3T0 OCHOBHBIE 3arpsI3HUTEIN
A) nutochepsl

b) armocdepnr

B) Tponocepst

I') ruapocdepst

Kmrou k otBeTaMm: 1-A; 2- A; 3-T'; 4- B; 5- A; 6- B; 7-A; 8-A; 9-A; 10-T'; 11- B; 12- b; 13-b; 14- B; 15- B;

Pedepar

Tema 1. MukpoOHbBIE KOMITIEKCHI TOYBEHHBIX HKOCUCTEM
1. Bo3HUKHOBEHHE SKOJIOTHU MUKPOOPraHU3MOB. 3HaueHne paboT u M. beliepunka.

2. Abnotnueckue (HakTopsl U UX BIUSHUE HA MUKPOOPTaHU3MBI. VIcToiab30BaHNne B MPAKTHUECKON
NeSITeIbHOCTH YeJIOBEeKa.

3. MecTormonoxeHne 1 MeCTOOOUTaHHEe MUKPOOPTaHU3MOB. [1OHATHE «IKOIOTHYECKHE HHUIITH B
MHUKPOOHOJIOTHH.

4. [Nonsitue cumbuo3za. CUMOMOTHYECKHE B3aUMOOTHOLICHHSI MEKIY MUKPOOPTaHU3MaMHU U BBICHTUMU
OpraHu3MaMmH.

5. [lonsiTe anTHOMO3a. AHTAarOHUCTUYECKHE B3aMMOOTHOIICHUS MEX1y MUKPOOPTraHU3MaMH U BHICIIMMHU
OpraHu3MaMmH.

6. [Tapazutusm u xumHanIecTBO. OCOOCHHOCTH MAPa3UTHIECKUX OTHOIICHUH MUKPOOPTaHU3MOB C
BBICIIMMU OopraHu3Mamu. Pob mapasutusma B 3BOJIOLNH.

7. DKONIOTHS MOYBEHHBIX MUKPOOPTaHU3MOB. ABTOXTOHHAS U aJUIOXTOHHAs MUKPO(IIOpa MOYBHI.

Tema 2. MukpoOHBIE KOMIUIEKCHI BOTHBIX 3KOCHCTEM
1. Dkonoro-Tpoudeckue rpynisl MUKPOOPTaHU3MOB.

2. O6mas xapakTepUCTUKa BOAHBIX MUKPOOPTaHU3MOB. DKOJOTHYECKUE HUILIM BOJOEMOB U
MUKpPOOHOJIOTHYECKHE TPOLECCHI, TPOTEKAIOUINE B HUX.

3. Ponb MUKpPOOPraHU3MOB B 3aILATE MOYBBI OT AHTPOINIOTEHHBIX 3arpsS3HECHHI.

4. MeTozbl U3y4yeHHUs! akTUBHOCTH MUKPOOPTIaHNU3MOB B IIPUPO/IE.

5. MonekyinsipHasi 5K0JIOTUsI MUKPOOPTaHU3MOB.

6. Mcnionb30BaHME TEHETUYECKUX METOIOB JUISl U3yUEHUS! IPUPOIHBIX COOOIIECTB MUKPOOPTaHU3MOB.
7. l'enetnyecku MOaUGUIIMPOBAHHBIE MUKPOOPTaHU3MbI i UX UHTPOIYKIUS B IPUPOAHbBIE [IEHO3HI.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B popMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-7)
1. ITouBa kak cpena OOMTaHHSI MUKPOOPTaHU3MOB.
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2. BnusaHue GpakTopoB cpelibl Ha JKU3HEAEATEIIbHOCTh MUKPOOPTaHU3MOB B ITOYBE.
3. OcHOBHBIE IPYyMIIbI TOYBEHHBIX MUKPOOPTaHU3MOB (O6akTepuu, rpudbl, MPOCTEHIIINE, BUPYCHI).
4. 3ak0oHOMEpPHOCTH (QYHKITMOHUPOBAHMSI MUKPOOHBIX MOIYJISIIUNA B TIOYBE.

5. Munepanu3anus BelecTB MUKpOOpranuzMaMu nouBbl. OcOOEHHOCTH MPOLECCOB B a3POOHBIX U
aHadPOOHBIX YCIIOBHUSX.

6. YyacTtue MUKpOOPraHH3MOB B Ipoliecce I'yMycooOpa3oBaHusl.

7. B3aMMOOTHOIIIEHUSI MEK]y MUKPOOPTraHU3MaMH.

8. BzanMoOTHOIIEHNE MUKPOOPTraHU3MOB U BBICIIMX PACTEHUH.

9. Dxonoro-reorpaduyeckoe pacnpeneaeHne MUKpOOPraHM3MOB B TIOYBE.

10. Metozp! uccienoBaHus MOYBEHHBIX MUKPOOPTaHU3MOB.

11. Bona kak cpena oOUTaHHsI MUKPOOPTaHU3MOB.

12. Pa3BuTHE MUKPOOPTaHU3MOB B BOJIOEMAX M BaXKHEUIINE (PaKTOPHI BO3JCHCTBUS CPE/IbI.

13. PacmpeneneHre MUKpPOOPTaHU3MOB B BOJIOEMaX: OAKTEPHOIIIIAHKTOH, MUKPOQIIOpa TOHHBIX
OTJIOKEHUH, IEPUPUTOH.

14. Muxkpoduiopa o3ep u Bogoxpanuiuil. Mukpodiopa pek.
15. Muxkpodopa Mopel 1 OKEaHOB.

16. Ponb MUKpPOOpPraHM3MOB B MPOAYKTUBHOCTH BOJIOEMOB.
17. Metozp! uccieqoBaHui BOIHBIX MUKPOOPTaHU3MOB.

Tunosble 3axanus s 3a4era (IIK-7)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka KoMrteTeHm Heckpuntopsl (ypOBHH) — OCHOBHBIE IPU3HAKH OCBOCHUS (ITOKA3aTeNn

TOCTHKEHHMSI pe3ynbTaTa)

I1K-7 O6nmamaeT [OCTaTOYHBIM  YPOBHEM 3HAaHUH 1O  TIPEIMETY,

«3a4TEHON MPOCIEKUBACT  MEXIUCUUIUIMHApHBIE  CBA3W.  Mcmombayer

(50 - 100 6asoB) MOJlyYeHHbIE  3HAaHUSA TNpuU  paboTax MO  SKOJOTUUYECKOMY

MOHHUTOPUHTY U IKCIIEPTHU3E

I1K-7 He o6mamaer mocTtaToyHbIM YpOBHEM 3HAaHHUW TIO TPEIMETY, HE

«HE 324TEHO» MPOCIEKUBACT  MEKIUCIUIUIMHApDHBIE CB3H. He cmocoben

(0 - 49 6annos) WCIIONB30BaTh  IOJIYYCHHBIC ~ 3HAHWUSA  OpH  paboTax IO
HKOJIOTMYECKOMY MOHUTOPUHTY U IKCIIEPTU3E

5. MeTonnueckue ykazaHusi AJsi 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlNA CaAMOCTOSTEIIBbHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 0OecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledueHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Emues B. T., Mumyctun E. H. O6mas muxpoouomnorus : YueGHUK Ut By30B. - Mocksa: FOpaiit, 2020. -
248 c. - Teker : anekrpouHsiii // DBC «FOPAWT» [caitr]. - URL: https://urait.ru/bcode/452965

2. 3epeB B.B., boituenko M.H. Mukpo6buonorus : yueonuk. - Mocka: [ DOTAP-Menua, 2022. - 616 c. -
Texkct : osmekrponnbiii // OBC «KoHCynmbTaHT cCTymeHTa By3a ©  MenBy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970463963.html

3. 3rw3una, O. B., Ilemxkosa, E. B. Obmas mukpoOuonorust : gmadopaTOpHBIN NMPaKTUKyM. - Bech Cpok
OXpaHbl aBTOpcKoro mpama; OOmas wmukpobuonorus. - TamO0oB: TamMOOBCKHN TOCYIApPCTBEHHBIN
texaudecknit yausepeuret, DbC ACB, 2015. - 81 c. - Tekcr : anekrponnsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/64136.html

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. HerpycoB A. M. Dkoiorusi MUKpOOPTaHU3MOB : YLI66HI/IK Ut OaKanaBpoB. - 2-¢ u3M.. - Mocksa: IOpaifr,
2019. - 267 c. - Tekct : anexrpoHHsIii // DBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/426136

2. Becenosckuii C. 0., AromsnoB B. A. Mukpobuonorusi, caHuTapusi, TMTHEHa W OHOIOTHYECKas

0€30IMacHOCTh Ha MMUIIEBOM MTPOU3BOACTBE : YueOHOe mocodue ams By30B. - Mocksa: FOpaiit, 2021. - 224 c.
- Texcrt : anexrponnsiit // 3bC «KOPAUT» [caiit]. - URL: https://urait.ru/bcode/481831

3. Emuer B. T., Mumryctun E. H. MukpoOuosnorus : YueOHUK aJisi By30B. - UCHpP. W JIOM; 8-€ H3.. -
Mocksa: HOpaiit, 2021. - 428 c. - Tekcr : anekrponnbii // OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/468659

7. MaTepuajbHO-TeXHHYeCKOe ofecnedeHHe TUCIUILINHBI, TPOrpaMMHOe o0ecrnedyeHue,
npodeccuoHa bHbIe 623bI JTAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnst mpoBeneHUsl 3aHATHA MO JUCIMIUIMHE HEOOXOAWMO CIEIyHoIlee MaTepUuaibHO-TEXHUIECKOEe
oOecriedeHre: ydeOHbIC ayIUTOPHH JUISl TPOBEICHHS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THIIA,
TPYIIOBBIX W HMHIMBHUIYaJTbHBIX KOHCYJIBTAllUH, TEKYIIEr0 KOHTPOJIS W TNPOMEXKYTOUHOW aTTECTAIlHH,
TIOMEIICHUS ISl CAMOCTOSITEIbHOM PabOoTHI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.
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[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
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