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1 Hesu u 3agaun U3y4eHusi AUCUMIJIMHBI (MOIYJIs1)

1.1 llean ocBOeHUN TUCIUILIHHDBI

Ienbro ocBOEHUS TUCHUIUIMHBL « MUKpOOHas OMOreoXuMus» sBIseTCs (POPMUPOBAHUE Y
CTYACHTOB MpPO(ECCHOHATBHBIX KOMIIETEHIIMM B TPOU3BOACTBEHHOW, MOHMTOPUHTOBOH H
UCCIIEI0BATEIbCKON JESITEIbHOCTH, NIOJYyYEHHE 3HAHWH, YMEHU, HaBbIKOB, HAllPaBJIEHHBIX Ha
pacumpeHue npencTaBlieHuil 0 6ropa3HO0Opa3uu MUKPOOMOJIOTHYECKUX areHTOB, WX POJH B
YCTOMYMBOCTH OWOC(eEpbl, B TJIOOAIBHBIX KPYroBOpOTaX OWOTEHHBIX JJIEMEHTOB, UX
UCTOJIb30BaHUM B OMOTEXHOJIOTMYECKUX MpoIleccax, arpoOTEXHOJOTHAX  MOCPEICTBOM
IPUMEHEHHS METOAMUYECKUX OCHOB JIJA0OPATOPHBIX OMOJIOTNYECKUX HCCIEIOBAHUI.

Bonpmioe 3HaueHWe MMeeT MOJNyYeHHE 3HAHUH O pOJIM  MHKPOOPraHM3MOB B
KPYTOBOPOTaX OCHOBHBIX OMOT'€HHBIX AJIEMEHTOB, O COCTaBE U CTPYKTYpPE CHELHMATU3UPOBAHHbBIX
MHUKPOOHBIX COOOIIECTB, JOMHHUPYIOUIMX BUAAX, UX (DYHKIMOHUPOBAHMM B TEX WM HHBIX
JTanax OMOreOXMMUYECKHUX IpeBpalleHuil. buoreoxumuueckass MallMHa IUIAHETHI - CHCTEMa
B3aMMOCBSI3aHHBIX IIMKJIOB 3JIEMEHTOB, JICHCTBYIONIMX KaK B IJIAaHETAPHBIX MaciuTabax, Tak U B
MacmTabax skocucreM. OnpeaenstomuM s Ouocepsl ABIAETCS LUK YIIIepoaa, CilyKaliui
TaKXKe BEOYUIMM JUId JPYTUX LHKIOB — a30Ta, cepbl, (ocdopa, KambIus, xKeileza U Jp.
MuKpOOpraHu3Msel, MpeXaAe BCEro, NPOKapuUOThl — 3yOakTepuM U apXeOaKTepuH, CBOUM
cneunduyeckum MeTaboau3MoM obecrieynBasid ()YHKIIMOHUPOBAHNE MHOTUX CErMEHTOB LIUKJIOB
3a710Jr0 710 TOSBIEHMUS BBICHIMX OPraHU3MOB. B COBpeMeHHONH MHMKpOOMOJIOTMM OTMEYeHa
OTIpeNIeNAIONIasl POJb CIEHUATN3UPOBAHHBIX COOOIIECTB MHKPOOPTaHU3MOB B 0OECICUCHHH
KPYIrOBOPOTOB OMOTE€HHBIX 3JIEMEHTOB, MHCCIEJOBAHbl OCHOBHBIE IyTH OHOJOTHMYECKOTO
IPEBpALCHUS MTOCTIETHUX.

BaXHOCTh yHHMKaJIBHOW pPOJIM MHMKPOOHBIX COOOIIECTB B OMOr€OXMMHUYECKHMX ILMKJIAX,
HEOO0XOIMMOCTh NMOHMMAaHMsI OCHOBHBIX HPUHIMIIOB M MyTEH, a TakKe TOYEK MPAKTHYECKOTO
IOPUMEHEHHs ONpefessieT aKTyadbHOCTh M3Y4YEHHs JMCLUIUIMHBI B  paMKax JIaHHOU
MarucTepCcKOu MpOrpaMMsl.

1.2 3agaun TUCHUILIHHBI

OcHoBHbBIE 3a/ayll JUCLUIUIUHBL: CHOPMUPOBATH y CTYJIEHTOB: 0a30BOE MBILIUICHHE,
oOecrnieunBaroIiee MpeAcTaBlIeHUus 0 OMOpPa3HOOOpa3u OUOIIOTHYECKUX OOBEKTOB, OCHOBAaHHOE
Ha 3HaHUU OCHOBHBIX IPUHIIUIIOB, MTOAXOA0B U TEXHOJIOTMYECKUX aCTIeKTOB (DYyHKIIMOHUPOBAHUS
OMOreOXMMHUYECKHX IUKIIOB, 00ecIeunBaomuX (QyHKIHOHUPOBaHUE Onochepsl; CrIOCOOHOCTh
MOHUMAaTh 3HA4YeHHE OMOpa3HOOOpa3us ISl YCTOMYMBOCTH Owocdepbl, NpenMyIecTBa
MUKpPOOHBIX CHHTE30B B T€TEPOTCHHOHN CHCTEME, MOIXObl K MX peaTn3alii, UCTIOIb30BAHUIO
T€X WIM HMHBIX METOJOB M pPE3YJbTaTOB HAyYHO-NPAKTUYECKOW JAeATeNbHOCTH B 00JacTu
MUKpPOOUOJIOTUH ¥  OMOTEXHOJOTHH; CIIOCOOHOCTh TPUMEHSATh METOJAMYECKHE OCHOBBI
MPOEKTUPOBAHUSI, BBIMOJIHEHHSI TMOJIEBBIX M JTAOOPATOPHBIX OMOJOTUYECKHX, KOJOTHYECKHX
WCCJICIOBAaHMA, pa3BUBATh y CTYJCHTOB yYMEHHS HUCIOJL30BaTh COBPEMEHHYIO ammaparypy
BBIUMCIUTENbHBIE KOMIUIEKCHI JIJISl BHIITOJIHEHUSI OMOJIOrMYECKUX paboT; MOKa3aTh MEPCIEKTUBBI
MPUMEHEHUS OMOTEOXUMHUYECKUX [IUKIIOB B PA3IMYHBIX 00IACTAX )KU3HEACATEIbHOCTH YeIIOBEKA
(IPOMBIIIIEHHOCTh, CEIBCKOE XO3SHCTBO, HAay4yHbIE HCCIENOBAaHUS M T. 1.); pa3BUBaTh y
CTYZICHTOB HaBBbIKH paboTHI ¢ yueOHOH U HAYyYHOH TUTEpaTypoil.

1.3 MecTo AucuMIuInHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucrunmnaa  «MukpoOHass OHOTEOXMMUS» OTHOCHTCS K  4YacTH, (GOpMHpPYyeMOit
y4aCTHHKaMU 00pa30BaTeNbHBIX OTHOWIEHWH, bioka 1 «Aucuumimmuel (MOIyJH)» y4eOHOTO
IUIaHa.

Kypc «MukpoOHass  OHOreoXumus» BakeH I CTYJEHTOB-MHKpPOOHOJIOTOB,
CIIEIUATTU3UPYIONMIUXCS B 00JacTH OMOTEXHOJIOTHH M 00meil MukpoOuonoruu. Jjis ycBoeHus
Kypca CTYyAEHTY HEOOXOJAWMO OpHUEHTHpPOBAThCS B Npobiemax oOmel MHUKpOOHOJIOTHH,
OuoXuMuM, (PU3MOJIIOTUM MUKPOOPraHU3MOB. VIMETh HaBBIKM CaMOCTOSATENbHON paboThl ¢
JUTEPaTypoOi, BKIIOYAs MEPUOAUYECKYI0 HAydyHYIO JIMUTEpaTypy IO OaKTepHOJIOTHH H



OMOTEXHOJOTHH, a TaKXe HaBbIKM pabOThl C JJIEKTPOHHBIMH CpeJICTBaMU HH(OpMaIHH.
Wzydenuto aucuuiuiHel «MuKpoOHasi OMOreoXuMUs» MPENIIeCTBYIOT TaKUe JUCLUIUTMHBI
OakanaBpuata, Kak «buoxumus c oOCHOBaMH MOJIEKYJSIpHON Ouonorun», «l'eHeTMka u
cenekuus», «MHKpOOHOJIOTHS C OCHOBaMH BHUPYCOJIOTMH U OHOTEXHOJOTHH», KOTOpbIE

M3y4aroTcs, B TOM uyucie, B pamkax HampaBieHus 06.03.01 «buomorus».

Marepuaibl

JTUCLUUIUIMHBL UCTOJB3YIOTCS CTyJEHTAaMH B HAay4YHOW paboTe MpH TMOATOTOBKE BBITYCKHOM
KBTI (UKAIIMOHHON pabOThl (MaruCTepCKOM JUCCEPTALMK) U KpaiiHe BaKHBI B OCYIIECTBICHUN
NPAaKTUYECKOH IeATEIHOCTH MarucTpa OMOIoruu (MUKpOOHOIIOTHH).

1.4 IlepevyeHb NMJIAHMPYeMbIX Pe3yJbTATOB OOy4YeHHsI IO AMCHMILIMHE (MOIYJIO),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

N3yuenne

JaHHOW y4eOHOW JAMCHUTIIMHBI

HampaBieHO Ha (QopMupoBaHue y

00yJarOUTUXCsl CICTYIONUX KOMIETEHITNN

Kon n HanmenoBanue WHAUKaATOpa

Pe3ynbraThl 00y4eHUs IO TUCIUTIIIHE

IIK-1 Crioco0eH K y4acTUIO B MEPONPUATHSAX IO Ja0OPATOPHBIM OHOJIOTHYECKUM HCCIICOBAHUSAM, YKOJIOTHYCCKOMY
MOHUTOPHHTY M OXpaHE NPUPOJBI, UCIOJB3Ys 3HAHUSA (YHIAMEHTAJIBHBIX U MPUKIATHBIX PA3JICIOB IUCIHILIHH
(MoyJieit), onpeeNSIONINX HAMPABICHHOCTh (MPOQHIIb) MPOTPpaMMbl MATUCTPATYPHI.

WIIK-1.1. 3HaeT OCHOBEI
(hyHIAMECHTAIBHBIX W IPUKIIAIHBIX
Pa3aeiioB OMOIOTUYCCKHUX H
JKOJIOTHYECKHX JUCIUILINH.

3HaeT PyHIaMeHTaIbHbIE OCHOBBI MUKPOOHOH OMOTCOXHMHUH.

HIIK-1.2. YMeeT mnaHupoBaTh U
MPOBOJINTH MEPOIPHUSITHS 110
IKOJIOTMYECKOMY MOHHUTOPHHTY H
OXpaHe PHPO/IbI.

3HAET JTanbl OMOT€OXUMHYECKUX IIMKIOB OCHOBHBIX OMOTCHHBIX DJIEMEHTOB
JUId TUIAHUPOBAHUS MEPONPHUITUN IO DSKOJIOTMYECKOMY MOHUTOPHUHTY H
OXpaHe NPUPOJIBL

YMECT BbIACIATD MUKPOOPraHM3Mbl, YYACTBYIOIIHMC B IPECBPALLICHUAX
OCHOBHBIX OHOTE€HHEIX 3JIEMCHTOB, B paMKaXxX IMPOBCACHU MepOHpI/IHTI/Iﬁ 10
OKOJIOTMYCCKOMY MOHUTOPUHTY U OXPAHC MPUPOABI.

BJIaACCT MECTOAUKAMU KOJIUYCCTBCHHOI'O OIIPCACICHUA TUTP HeﬂeBOﬁ TpyIiIbl
MHUKPOOPraHUu3MOB OCHOBHBIX OHMOreOXUMHUYCCKHUX IUKJIOB I OICHKHU
OKOJIOTHYCCKOI'0 COCTOAHUA ITPHUPOIBI.

HIIK-1.3. Bnageet coBpeMEeHHBIMH
UH(POPMALNMOHHBIMU PECYPCaMHU
OHMOJIOTUYECKOTO U IKOJIOTHYECKOTO
COJICpXKAHUs, M UCTIONIB30BaTh UX B
npoQeCCUOHANBHOM JeSITEIbHOCTH.

3HAaeT  COJCpKAaHHE  COBPEMEHHBIX  HMH(POPMAIMOHHBIX  PECYpCOB
OHOTEOXUMHYECKOTO COACPIKAHUSL.
yMEET HHTEPIPETUPOBaTh HWHPOpPMAIUI0O 00 OCHOBHBIX MHKPOOHBIX

OHMOTreOXMMHUYCCKUX IHMKJIaX JJIsS MCIOJb30BaHUSA B HpO(l)eCCI/IOHaHBHOﬁ
JACATCIBHOCTH.

BJageeT METOAMKAMH IIOWCKAa COBPEMEHHBIX WH(POPMALMOHHBIX PECYPCOB
OMOTEOXUMHYECKON TEMATHKH.

HIIK-1.4. VYmeer aHaIM3HPOBATH
pe3ynbTaThl Hay4YHbIX
9KCIIEPHMEHTOB M IPEACTABIATh HX
B ¢dopme myOnmuKanuit B
peleH3UpYEMbIX Hay4YHBIX M3JaHUsX,
NPOBOJIUTH JUCKYCCHU Ha Hay4HBIX

MEpOTPUATHSX.

3HAeT AITOPUTM aHAU3a Pe3yJIbTaThl HAYYHBIX IKCIIEPUMEHTOB B 00JIaCTH
MHUKpOOHOH OHOTEOXUMUH.

yMeeT MpPEeICTaBIATh BBIBOABI M PE3yJIbTaThl JKCIIEPUMEHTOB B (opme
myOIMKanuii B PEHEH3UPYEeMBIX HAYYHBIX H3aHUSIX OMOTEOXUMHYECKON
HAIpPaBJIEHHOCTH.

BJIaACCT MOHSATUHHONH 0a3oi o MNpOoBCACHUN JUCKYCCUU Ha HAyYHbIX
MCEPOIIPUATUAX OTHOCHUTCJIBHO PE3YIbTATOB OHMOT€OXUMUYECKHX
OKCIICPUMCHTOB.

IIK-3 CriocobeH ocymecTBIATh OHOIOTHYECKOE U 9KOJIOTHYECKOE IPOSKTUPOBAHKE, Ta00PATOPHBIH KOHTPOJIb U
JIMarHOCTHKY, KOHTPOJIb 38 COCTOSTHUEM OKpY>Karollel cpeibl.

UIIK-3.1. 3Haer n BIazeEeT
(hyHIaMEeHTaIbHBIMA u
TEOPETUICCKUMHU [OHATUSIMU

OHOJIOTHMH M DKOJIOTHH K HCIOJIB3YET
OTA 3HAaHUA [JIs1 OCYHICCTBJICHUS
OKOJIOTMYECKOI'0 MPOCKTUPOBAHUSA.

3HaeT PyHIAMEHTAIbHBIC TPYIIIHI IPOKAPUOT — OOBEKTOB OHMOJIOTHIECKUX U
IKOJIOTMYECKUX MCCIIEI0OBAHUIT B 00J1aCTH OHOT€OXUMUH, /SISl OCYIIECTBICHHS
9KOJIOTHYECKOTO MPOCKTHPOBAHUSL.

YMECT NPUMCHATH TCOPETUUCCKUC TIOHATUA OHOJIOTMH M 3KOJIOTHH npu
OCYIIECTBJICHNU KAaYCCTBCHHBIX PCAKIWU JJI BBIABJICHUSA MMPOAYKTOB oOmeHa

MUKPOOPraHU3MOB-Y4YaCTHUKOB OHOreOXMMHYECKUX HUKIIOB B paMKax
OKOJIOT'MYCCKOI'0 MMPOCKTUPOBAHUSA.
BJIaACCT HaBbIKaMH pa6OTLI Ha MUKPOCKOIIE apu BBISIBJICHUU

MHUKPOOPTaHU3MOB B TPUPOAHBIX OOBCKTaX U Cpelax Uil aHaln3a
Pe3yIBTATOB SKOJIOTHIESCKOTO MPOSKTHPOBAHNSI.

WIIK-3.2. Vcmonb3yer  3HaHHS

3HACT CII0COOBI BBISIBJICHUSA MHUKPOOPTraHN3MOB Pa3JINIHBIX




KO,H 1 HAUMCHOBAHUEC UHAUKATOPA

PeSyJ’ILTaTI)I 06yqu1/15{ 0o AUCLUIIIINHE

3aKOHOMEPHOCTEH  DKOJIOTUYECKUX
MIPOIIECCOB Hu SIBIICHUM s
MOJATOTOBKM HAYYHBIX IMPOEKTOB U
HAyYHO-TEXHUYECKUX OTUYETOB.

OMOTEOXMMHIYECKUX TPyNI B  OOBEKTaX OKpYXKaroIled cpeasl U
HAKOIIUTENBHBIX CpeJax JUIi HOATOTOBKM HAYYHBIX HPOCKTOB W HAYJHO-
TEXHUYECKHUX OTYETOB.

yMeeT BU3yaau3UpOBaTh MUKPOOPTaHH3MbI B IPUPOIHBIX MECTOOOUTAHUSIX C
WCIOJb30BAaHUEM COBPEMEHHBIX 3HAHHMH 3aKOHOMEPHOCTEH HKOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUM.

BJIaACCT HaBbIKaMU pa60TLI Ha 060pyHOBaHI/II/I, HCIIOJB3YEMOM [JId aHaIn3a
Cpeabl pocTa MHUKPOOPraHU3MOB, MNPHU MOATOTOBKE HAYYHBIX IIPOCKTOB H

HAaYYHO-TCXHUYCCKUX OTUCTOB.

PesynbraTel 00ydeHHs MO TUCLMILIMHE JTOCTUTAIOTCS B paMKax OCYLIECTBICHHS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSATENBbHOM paboThl 00ydaromMxcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IJIAHOM.

Wuaukatopsl  JOCTHXKEHUS KOMIIETEHLUH CUYUTAIOTCS  COPMHPOBAHHBIMU  TIpU
JOCTH>)KEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0YUYEHHUS.

2. CTpyKTYypa U copepKkaHue JUCHUILIHHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI 110 BHAaM pador

OO6mast Tpya0€MKOCTh AUCIUIUTMHBI cOCTaBisieT 4 3adeTHbie enuHuibl (144 daca), ux
pacrpeienieHue 1o BijiaM paboT MpeICTaBIeHO B TaluIe

Bunpt padot Bcero ®dopma oOyuenus
4acoB OYHast
1 cemectp | X cemecTp
(gacsr) (gackl)

KonTakTHas pa6oTa, B TOM 4ncie:

AyauTOpHBIe 3aHATHS (BCero):

3aHATHS JIEKIIMOHHOI'O TUIIA 12 12
J1a00paTOpHBIE 3aHSATHS

[IPAKTUYECKUE 3aHATUS 24 24
Wnas koHTakTHast padoTa:

[Ipomexytounas arrecraums (MKP) 0,3 0,3
CamocTosiTe1bHasi padoTa, B TOM YHCJIe:

Pedepar/acce (moaroroska) 16 16

CaMocCTOSITEeIbHOE H3YUYCHUE Pa3JIeNIOB, CAMOIIOATOTOBKA (IPOpaboTKa U
MOBTOPEHME JICKIIMOHHOTO MaTepuajla W MaTepuaja ydeOHUKOB U

o 24 24
y4eOHBIX TIOCOOWH, TIOATOTOBKA K  JIAOOPATOPHBIM  3aHATHSM,
KOJUTOKBUYMaM M T.J1.)
BrimosiHeHne WHIWBUAYANbHBIX 3aaHUN  (TMOATOTOBKA COOOIICHUH, 16 16
MIPE3SHTAIIHIA)
IToaroToBKa K TEKyIeMy KOHTPOJIIO 16 16
KonTpoJasb:
IToaroToBKa K 3K3aMeHy 35,7 35,7
Oo6masn yac. 144 144
TPYAOEMKOCTh B TOM 4K cJie KOHTaKTHasi padoTa 36,3 36,3

3a4. e 4 4

2.2 Copep:xanne TUCUMUIJIMHBI
Pacnpenenenne BuaoB yueOHOI pabOThI U UX TPYIOEMKOCTH IO pa3jeaM JUCLIUTUINHBL
Paznenb! (Tembl) nuCHMIUIMHBL, H3ydaembie B 1 cemectpe (1 kypce) (ouHas hhopma oOyueHus )

KonmyectBo yacoB
Bueaynut
Ne HanmenoBanwue pa3enoB (Tem) Ayautopra OopHas
Bcero pabota
pabora
J 113 JIP CPC
MukpoOHast OMoreoxuMusi Kak Hayka. buoreoxumuueckue
1. 18 2 4 12
acrekThl pa3Butus 6nocdepsl. Posp npokapuor.




Konngectso yacos
Breayaut
Ne HanmenoBanwne paznenos (Tem) AyauTopHas opHyas{
Bcero pabota
pabora
J 113 JIP CPC
OOm1re cxeMbl OMOreOXMMHYECKHX IUKIOB. L{uki yrinepona -
2 BEIYIIHH UK OMOT€OXMMHUYECKON MAIITHBI TTaHETHI. ADPOOHBIH 1 18 2 4 12
’ aHA’POOHBII My TH MUHEpPATIM3AINHA YTIIIEPOIa, IETO YIIIepoa,
OaKTepHAILHBINA ra30BbIA PHIBTP.
3 Iukir azota. AMMOHUUKAINSA, a30THUKCAIUS, HUITPUDUKALINS, 18 ) 4 12
) nenutpudukarms, ANAMMOX.
4 Hukn Cephl. buonornueckoe OKUCIIEHHE U BOCCTAHOBIICHUE 18 2 4 12
COEIMHEHUH CepBhI.
5 Iuxier xene3a, mapranna u gochopa. Okucnenue, 18 ) 4 12
BOCCTaHOBJIGHHE, N3MEHEHHUE MOJIBHIKHOCTH.
6 [TpukiagHoe GMOTEXHOJIOTUYECKOE HCIIOJIb30BAHUE 18 ) 4 12
) MHKpPOOPI'aHM3MOB, YYaCTBYIOIINX B OMOT€OXMMHUYECKHUX LIUKIIAX.
HUTOI'O no pasdenam oucyuniurvl 108 | 12 24 72
Konrpoiss camocrositensHoit pabotsl (KCP)
[Ipomexytounas arrecraums (MKP) 0,3
IToAroTOBKA K TEKYLIEMY KOHTPOJIIO 35,7
OO1mas TpyI0eMKOCTb 110 AUCIMIUINHE 144
[Ipumeuanne: JI — nekuwnu, I13 — npaxrndeckue 3auatust / cemuHapsl, JIP — naboparopusie 3ansitus, CPC —

CaMOCTOATCJIbHAsA pa60Ta CTyJACHTa

2.3 Conepxxanue pa3iaesioB (TeM) IMCUMILTAHbBI
2.3.1 3ausaTHA JeKIIHOHHOI'0 THIIA

HaumenoBanue pasnena
(Tembl)

Coneprxanue pasjena (TeMbl)

Dopma TeKyIero
KOHTPOJIA

MukpobOnas
OHMOreoOXnMHs KaKk
HayKa.
Buoreoxumudeckue
ACTICKTBI Pa3BHUTHS
o6unocdepsr. Pons
HPOKApHOT.

[Monsatne MUKPOOHON OWMOrCOXMMHUH, HAYKH, JeXalmue B e€
OCHOBE, OOBEKTHI HW3ydeHUs. buoreoxumuueckas HUCTOPUS
IUTAHETHl 3eMIII — OCHOBHBIC 3Tamlbl Pa3BUTHS OHOCQEpHI, POJb
Oaktepuii B UWX ocymecTBieHud. Ponb Mukpodoccmimii B
U3YyYCHUH UCTOPHH Pa3BUTHI MUKPOOHOTO mupa. CTPOMATOJIHTHL
MukpoOHbIe coofOmiecTBa Kak (YHKIIMOHAJIbHBIC €IMHUIIBI
MHUKpPOOHOW OHOTCOXMMHH: TIPEUMYIIECTBA 110 CpPaBHCHHIO C
MOHOKYITBTYpPaMH, TPOCTPAHCTBEHHass W  (QYHKIHOHAIbHAS
CTPYKTypa MHUKpPOOHBIX coobmecTB B mpupome. CroiicTBa
MPOKapHoOT, OOYCIABIMBAIOIINE WX pOJIb B OCYIICCTBICHHUU
OMOTEOXMMHYECKIX IUKIOB. METOABI MCCIeIOBAHUS MHUKPOOHBIX
MOMYJIAIUI:  MHUKPOCKONIHS,  HCIIOJNB30BAaHUEC  AJICKTHBHBIX
MUTATEIBHBIX CPEl, MOJICKYJIIPHO-TCHETUYECKUE METOIBI, B TOM
4yclIe aHaJ W3 MeTareHoMa H TpaHckpunroma. [lepexonm ot
BOCCTAHOBHUTEIILHOW aTtMoc(epbsl K OKHCIMTEIBHON — BKIAJ
OKHCI'€HHOTO  (JOTOCHHTE3a, pOJNIb  JUII  DHEPreTHYECKOTo
MeTa0boJI3Ma MPOKAPHOT B YACTH KOHEYHBIX aKIETITOPOB.

v

OO01me cxeMbl
OHMOreOXUMHUYIECKHUX
uukioB. ukn yrinepona
- BeIyIIHHA UK
OMOreOXUMHUYECKON
MAIIMHEI IIJIaHETHI.
AdpOOHBIIf U
aHa3POOHBIN MyTH
MUHEpaTU3aI[iH
yriaepona, 1ero
yriaepona,
OakTepuaIbHBINA
ra30BbIi QUIBTP.

OO6me cxeMbl OMOTCOXUMHUYECKUX IIUKIOB OCHOBHBIX 3JIEMEHTOB,
WX  CONpSDKCHHWE, pOJIb  MHKPOOPTaHW3MOB.  MUKpPOOHBII
KPYTOBOPOT yTJepoda: oOO0Ias cXema, OTHEeNbHBIC 3JEMEHTHI,
OCYIIECTBITIONINE WX KIIOYEBBIE TPYIIHI JKUBBIX OPTraHH3MOB,
SHEPrus IS OCYUIECTBICHHS KPYTOBOPOTOB. AHa’poOHBIE Iero
OpPTaHMYECKOTO yTriepoia B OHocdepe, MPUIMHA HX MOSBICHHUS.
BaktepuanbHbBI Ta30BBIH (QWIBTP — pOJb B 3aXBaTe JIETYYHX
COCIIMHEHUI yriepoja, BXOMISIINE B COCTaB MUKPOOPTIaHU3MBI,
pacmonoxenue. MUKpoOHOE pa3lioKEHHE ICIUTFONIO3bI M IMTHUHA B
aHa’POOHBIX u a’pOOHBIX YCIIOBHUSIX: (epMeHTHl,
MHUKPOOPTaHU3MBI-BO30yAIUTENIN. AHAIPOOHOE JBIXAHUE: TOHSITHE,
OMOJIOTUYECKUN CMBICH, BHJBI, TUIHYHBIC [PEICTABUTCIIH.
MeraHoreHe3 Kak KOHEUHBIH dTal aHadpOOHOM TpoPUUeCKOr e
- BO30yIWTENH, XUMH3M. XEMOCHHTE3: TOHATHE, ONOJIOTHIECKUit
cMbIC], TUnHYHBIe TipencraButenn. Padote C.H. Bunorpanckoro,




HaumenoBanue paznena
(Tembl)

Coneprkanue pazjena (Tembl)

Dopma TeKy1ero
KOHTPOJIA

M. Beiiepunka, B.JI. Omensanckoro.

ukin azora.
AMMoHUbUKAIYS,
azoTdukcanus,
HUTpHU(pHUKAIHS,
JEHUTPUDUKATIHS,
ANAMMOX.

MHUKpOOHBIH KpPYyroBOpOT COCAMHEHWI a30Ta: NyTH BOJHOW M
BO3/1yLLIHOM MUTrpaLN JJIEMEHTA, OCHOBHBIE JTallb,
OCYILECTBIISICMbIC MHKPOOpPIaHU3MaMH. Azotukcanus:
OMOJIOTUYECKHIA  CMBICI, XHMH3M, OJHEpreTuka, (epMeHT,
BO30yIUTENH, UX XapakTepucTrka. CBOOOTHOKHUBYIIIHE a3pOOHBIE
U aHadpoOHbIe a30THUKCATOPHI M WX XapaKTEPUCTHKA, POJb B
pupoze, cpeanl Wi BeiaeneHns. dukcanust aTMOchepHOTo a3oTa
CBOOOTHOKUBYIIIUMHU [THAHOOAKTEPUSAMU - BO3OYIUTEIN, OTIUIHS
OT JApYyrux mpokapuoT. PDukcamus a3oTa CHMOHOTHYECKUMHU
a30TQUKCUPYIOIIUMH  MHKpPOOpPTraHM3MaMH. Bunsl cuMOK030B,
BXOJSIIME B HMX COCTaB MHKpOOpraHu3Mbl. BsammopeiictBue
BBICIIEIO  pacTeHuss M OaKkTepuu IpU  CHUMOMOTHYECKOMH
aszor¢uxcanuu. Hutpuduxanus - GMOIOrHUeCKUi CMBICI, XUMHU3M,
B030ymuTenu, WX xapakrepuctuka. Paspl  HuTpHUKanMH.
Jloxanmm3anyst u pons B onocdepe. Hcmonp3oBanne HUTpUDHUKAIIT
gyenoBekoM. Jleautpudukanus - OHOTOTHIECKHNA CMBICI, XHUMHU3M,
BO30yaMTEINH, 1754 XapaKTepUCTHKA. Hcnons3oBanne
neautpuukannu. HeratuBHBIE W MO3UTHBHBIE  BapHAHTHI
pasBuTHA  HUTpU(PUKAIUH. AMMOHHUDHKAIHMA -  XHMH3M,
OMOJIOTHYECKHH CMBICH, BO3OYIOWTENH, WX XapaKTepPHCTHKA.
Pacmenienrie Mo4eBUHBI OakTepUsIMH — (EPMEHT, OHOIOTHYECKU T
CMBICI pouecca. ANAMMOX KaK COIIPSKEHUE
pasHOHANpABJICHHBIX  IPEBpalleHHi a30Ta. buosoruueckui
CMBICI, CTPOGHHME  aHAaMMOKCOCOMBI, Bo30Oyaurenu. Poib
ANAMMOX B npupojie 4 B UCNIOJIb30BaHHE B TEXHOJIOTHSX.

v

uki cepsl.
Buonoruueckoe
OKHCJIEHHE U
BOCCTaHOBJIEHUE
COEZIMHEHUH CEPBHI.

MHuUKpOOHBIH KpyroBopoT coenuHeHui cepsl. O0Lias cxema, poib
MHUKPOOPraHM3MOB B OTHENbHBIX  oJramax.  OKucieHue
BOCCTAHOBJICHHBIX COCTUHEHWI cephl OakTepusiMHu. becuBerHble
cepHble  OakTepuW, THOHOBBIE OakTepuu, apxeOaKkTepuw,
okucisromue  coeguHeHwst  cepbl.  CynbdaTpemyKius
OMOJIOTUYECKHIA CMBICI, JIOKanm3aIus B Owocdepe, 3HAUCHHE,
BO30yIMTENH, WX XapaKTepHUCTHKAa. MUKpPOOHBIH KpyroBOpOT
coeMHEHUIl  cepbl, CyinbdaTHOE W CEpHOE  JbIXaHMHE,
OMOJIOTMYECKUIH CMBICH, BO3OYAWTENH, WX XapaKTepUCTHKA.
OKHCIIeHHe COeIMHEHUH cephl MpoKapruoTaMu npu (orocuHTese.
XapakTeprcTUKa U MPOCTPAHCTBCHHAS JIOKAIN3AIUS TyPITyPHBIX H
cepHbIX OakTepuil B Bomoeme. CHUHTpOQHBIE B3aMMOOTHOLICHUS
MHUKpPOOPTraHM3MOB Ha NIPUMEPE LIUKIIA CEPhI.

ukiiel xxenesa,
Maprania u gocdopa.
OkwuciieHue,
BOCCTaHOBJICHHE,
N3MEHEeHNE
TIOJIBM)KHOCTH.

Hukn ¢ochopa: 0COOEHHOCTH, PO MHUKPOOPTaHU3MOB B
MOOWJIM3allud  HEPAacTBOPUMBIX coeanHeHnd ¢docdopa. [lukn
¢dbocdopa: TpUpOTHBIE AEMO DIEMEHTa, XHUMH3M MHKPOOHOTO
BOBJICUCHUST B  OWOJOTHYECKHH  KpyroBopor. MUuUKpoOHbIE
TIpeBpaIeHUs COCIIMHEHUH xKenesa " Maprasua.
MUKpOOPTaHU3MBI, OKHCIISIONINE BOCCTAHOBIICHHBIC COCTUHEHUS
JKeylesa M MapraHiia, HUCTHHHBIE Kelle300akTepun. MUkpoOHOE
BOCCTaHOBJICHUE OKHCIICHHBIX COCJUHEHMH Keje3a, YCIOBHUS
MPOTEKAHUS, MHKPOOPTaHU3MbI. VHBIC CITOCOOBI MCIOIB30BAHUS
HEOPraHUYECKUX COeIMHEeHU I Keesa OaKkTepHsIMU.
Buonorndeckass poiib OKUCIICHMS ¥ BOCCTAHOBJIICHHS JKENe3a.
Pab6orer C.H. Bunorpanckoro n H.I'. XonoaHoro no u3y4eHuro
xKene300aKTepuil.

TIpuxknannoe
OMOTEXHOJOTMYECKOE
HCIIOJIb30BaHNE
MHUKpPOOPTaHN3MOB,
YYacTBYIOIINX B
OMOreOXUMHUYECKHUX
LHKJIAX.

Hcnonb3oBaHHe XEMOCHHTE3HMPYIOIIMX MHKPOOPraHU3MOB B
OMOre0TeXHOJIOrK. bHOBBIIETaYMBaHIE METAJUIOB HAa HpUMEpe
JIOOBIYM MEIIU C UCIOJIb30BaHUEM THOOAIMIIT. A30TOOAKTEpHH Kak
OakTepuaiabHOe YAOOpeHHe H (aKTOphl, TOBBHIIAIONAE €TI0
s dextuBHOCT,. HuTparma kak OakTepuainbHOE YymoOpeHHeE,
COCTaB M HCIONb30BaHue. VIcnonb30BaHWE MHUKPOOPTaHU3MOB
LUKIa a30Ta B CEJIbCKOM XO3SHCTBE. buopemenuanus IMoYB,

3arpsA3HECHHBIX yrjaepoacoacpKaluMunu 61/[0pa3ﬂaraeMLIMI/I




HaumenoBanue paznena
(Tembl)

Coneprkanue pazjena (Tembl)

Dopma TeKy1ero
KOHTPOJIA

azora IpH

MOJUTFOTAHTAMH C HCIOJIb30BAHUEM MHKPOOPTaHU3MOB  IIMKJIA
yriaepoja B a’poOHBIX M aHa’POOHBIX ycloBUsAX. Mcmonbp3oBaHue
MHKPOOPTaHU3MOB [IUKJIa azora (HUTPUPHUKATOPEI,
neautpudukatopel, ANAMMOX) nmns ynaneHus COCTUHEHHI
OYNCTKE BOABI. [IpMHIWOBI HEUCTBUS OYHCTHBIX
COOpPYKEHUW — MUHEpAJIN3alus COeAMHEHUH Yriepo/a 1 a30Ta.

VYernsiit onpoc (Y)

2.3.2 3aHATHS CEMHHAPCKOr0 THNA (MPaKTHYecKHe padoThI)

®dopma TeKyILIero

Ne HaumenoBanue pasnena (TeMbl) TemaTuka 3aHATHIH/PaOOT
KOHTPOJIS

1. |MukpoOHas GnoreoXuMus Kak Hayka. Mukpogopa OHOT€OXUMUYECKHUX KPYTOBOPOTOB: Vv,P
Buoreoxummyeckue aclieKThI 3HaKOMCTBO c OCHOBHBIMH MeTOoIaMu
pasButus 6uochepsl. Porb WCCIICTIOBAHMS MIPUPOTHON MHKPODIIOPHI:

MIPOKAPHOT. MUKpOCKOTIHsST  (CBETOBasi,  JIIOMHUHECIICHTHAA),
OCaXJIEHHEC MHKpPOOPTaHM3MOB Ha MeMOpaHHBIX
¢unbTpax, HAKOIHUTEIILHBIC KYJIBTYPBI,
MCII0JIb30BAaHHE JIEKTUBHBIX CpEl.

2. |MukpoOHasi OMOreoXMMus Kak HayKa.|3aKiajKa oOIblTa IO HW3Y4YCHUIO adpoOHOro u V,P
Broreoxumuueckue acreKTh aHadpOOHOTO PAa3NOKEHUS ILIEIUTIONO3bI. 3aKiaKa
pasBurust 6unocdepst. Poib OIIBITA [0 U3YYEHHIO OpOXKEHNIA M METaHOTeHe3a.

IPOKAPHOT.

3. |OOmue cxeMbl OMOr€OXUMHUYECKUX  |3HAKOMCTBO c MHKpPOOPIraHU3MaMH, VY,P
nuKiIoB. L{uki yriuepona - BeQymuid  |OCYIIECTBISIONINMH CIUPTOBOE, YKCYCHOKHCIIOE U
UK OMOT€OXUMHYECKOW MAIIUHBl  |MOJIOYHOKHCIIOE OpOKEeHHS. Nzyuenne
IJTaHeThl. ADpOOHBIN U aHAIpOOHBI |METaHOTeHe3a B 00pa3lax aHad’poOOHOTO WA
ITyTH MUHEPATH3aIHUN YTIIEPoaa, (HakoruIeHHE MeTaHa B KOJOHKaxX METOJOM
JIeTIO yTiiepoa, OaKTepruaibHBIN BBITCCHCHHS).
ra30BbId QUIBTP.

4. |O6mue cxeMbl bnoreoxuMmudecknx  |3ydeHue IPOOHBIX u aHaPPOOHBIX Vv,P
uKIoB. [{uki yriepona - Beoymuil | LEJUTIONONMTHYECKMX MHKPOOPTaHM3MOB U IPOIYKTOB
LMK OMOr€OXUMUYECKOM MAIIMHLL  |UX MeTadoIM3Ma. Ha6monenue TPOLIECCOB,

IUIAaHETHl. ADPOOHBIH M aHAIPOOHBI |POUCXOSIIIMX B HAKONMTENBHBIX  KyJIBTypax

IIyTH MUHEPATH3AIMU YIIIEPOa, LEJUTIOJIONTMTHKOB.

JIETIO yriiepo/ia, OakTepruaIbHbINA

ra3oBbIi QUIBTP.

5. |Hwuka azora. AMMOHKUKaLus, Nzyuenue aMMOHH(ULIUPYIOIINX V,P
a3oTuKcanys, HUTpUGUKAIIHS, MHUKpPOOPTaHU3MOB M MPOIYKTOB MX METa0OIU3Ma.
nenutpudukamnms, ANAMMOX. OOCyXaeHne MpOIecCOB, MNPOUCXOISAIMNX B

MUTATENbHOW  cpede. 3akjamka OmbeITa 110
M3YYCHHIO CBOOOTHOKHUBYIIMX a30THUKCATOPOB.

6. |[luxn azota. AMMoHHUKAIHS, N3yuenne cBOOOAHONKHUBYIIUX U CUMOMOTHIECKUX Vv,P
a3oTuKcanys, HUTpUGHUKAIIHS, (cBexne KiTyOeHBbKH 0000BBIX) a30T(HHUKCUPYIOMIHX
neantpudukanuss, ANAMMOX. MUKPOOPIaHU3MOB. 3aKjIaJKa OMbITa 0 U3YYEHUIO

MHKpPOOPI'aHU3MOB, OCYLIECTBIISIOIIUX HUTPATHOE
JIBIXaHUE ¥ HUTPUPUKAIIHIO.

7. |Hukn cepsl. bBuonoruueckoe Muxpockonus MHUKDPOOPIaHU3MOB, V,P
OKHCJICHHE ¥ BOCCTAHOBJICHHUE OCYLIECTBIISIIOIIMX ~ HHUTPAaTHOE  JAbIXaHHE U
COCMHEHUH Cephl. HUTpuUKanuio.  BoiBienue — oOpasyrommxcs

COC/IMHEHUH. Amnanus KOMMEpPYECKUX
OuomnpemnapaTon a30TUKCUPYIOIINX
MHUKPOOPTaHN3MOB U JIpyrux BapHaHTOB
MPaKTUYECKOTO TPHUMEHEHUS MHKpPOOPTaHH3MOB
IUKJTa a30Ta. 3aKiajka OIBITa MO0 H3YYCHHUIO
MHUKPOOPTaHHU3MOB, OCYIIECTBIISIOMHNX CyIb(aTHOE
OBIXaHWE W OKHCICHHE  BOCCTAHOBJICHHBIX
COEJMHEHUI cepbl.
8. |Huxn cepsl. buonoruyeckoe Mukpockonusi,  ONHCAaHHE  MHUKPOOPTaHU3MOB, V,P

OKHMCJICHHC U BOCCTAHOBJICHUC

OCYILIECTBIIIOIUX cyibdaTperyKunio u




Ne HaumenoBanue pasnena (TeMbl) TemaTnka 3aHATHIH/PaOOT Popwma Texy1mero
KOHTPOJIS
COEIUHEHUH cepbl. OKHCIICHHE BOCCTAaHOBJECHHBIX COEAMHEHHUH CEpBI.
KauectBennoe oInpeneneHue XUMHUYECKHX
COeAMHEHUH, obOpasyromuxcsi B pe3ysbTare
JEATCIIBHOCTH  JTAaHHBIX ~ MHKPOOPTaHM3MOB B
HAKOIMTENBHBIX KyJIbTypax. 3aKiagka OMNbITa IO
U3YYEHUIO MHKPOOPTaHU3MOB, OCYIIECTBIISIOIINX
AQHOKCHI'CHHBII (DOTOCHHTE3 C HCIOJIB30BAHUEM
COEIMHEHUH  cepbl.  3aKjiajka  OMbITa IO
HaKOIUICHHIO MHUKpPOOPTaHU3MOB,
BBILIEIAYHMBAIOIINX METAJUIBI U3 CYJILOHUIHBIX PYI.

9. |Ilukmsl sxene3a, Maprasua u W3ydyeHue MHUKPOOPTaHU3MOB, OCYIIECTBIISIOLINX V,P
¢docdopa. Oxucnenue, AQHOKCHI'CHHBII (DOTOCHHTE3 C HCIOJIb30BaHUEM
BOCCTAQHOBJICHUE, U3MEHEHUE coequHeHuil cepbl. M3yueHne MHKPOOPraHU3MOB,
TIOJIBHXKHOCTH. YYacTBYIOUIMX B BBIIIEIAYNBAHUN CYJIb(UIHBIX

pyx (Thiobacillus).

10. |[{ukier xenne3a, Maprania u M3ydenne MHUKPOOPraHU3MOB, OCYILECTBIISIOIINX V,P
dbocdopa. Oxucnenue, OKHUCJICHHE BOCCTaHOBJICHHBIX COeTMHEHUI
BOCCTaHOBJICHUE, NU3MECHECHHE Kenesa. dochaTmodmIH3yIOIINEe
MOJBHXHOCTH. MHUKpPOOPTaHH3MBI.

11. |I[Ipuknamnoe GuorexHomorudeckoe |bakrepuaibHbie TpenapaTsl Ha OCHOBE VY,P
UCTIONIb30BAaHNE MUKPOOPTaHW3MOB, |MHUKPOOPTaHM3MOB IMKJIA a30Ta. llcmomb3oBaHue
YYacTBYIOIIUX B OMOTEOXUMHYECKNX |MHKPOOPTaHM3MOB B OHOT€OTEXHONOTHH U
LIMKJIaX. OuopeMeanalyy 3arpsi3HEHHBIX M0YB.

12. |IIpuknagHoe OnoTexHonornyeckoe | MHUKpOOpraHU3Mbl B MUHEPAIN3ALUU COSJANHEHUH V,P
UCIIONIb30BaHNE MUKPOOPTaHU3MOB, |a30Ta M yIJIepoJia IIPU OYUCTKE CTOYHBIX BOJI.

YUYacTBYIOIIMX B OMOT€OXUMHUYECKUX
LIMKJIaX.

Yerueiit onpoc (Y), nanmucanue pedepara (P).

[Ipy w3ydeHWH OUCHMIUIMHBI MOTYT TPUMEHSATHCS DIEKTPOHHOE OOydeHHe |
JTUCTAHIIMOHHBIE 00pa3oBaTeNbHbIe TeXHOJIoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTsl HE IPELyCMOTPEHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl AJI CAMOCTOATEIbLHON padoThI
00y4YaIIKUXCS M0 JUCHHILINHE (MOYJII0)

[Tepeuenb y4eOHO-METOANUECKOTO 0OECTICUEH ST AUCIMILUINHBI 110
Ne Bug CPC BBITIOJTHEHHIO CAMOCTOSTENILHOM PaboThI

1 |Hamucanwue pedeparor MeToauyeckie peKOMEHIAINH [0 OPTaHU3aIUH CAMOCTOSTEIEHOW PaOOTHI
CTYJICHTOB KaeIpbl TeHETHKH, MUKPOOHUOJIOTUH U OMOXMMHUH, YTBEPIKICHHbIC
kadenpoii mporokos Ne 07 ot 21.03.2025

2 |[ToarotoBka Meronndyeckue peKOMEHIAINH 10 OPTaHNU3AINNA CaMOCTOSTEIBHON paOOThI
MYJIBTAMEIHAHBIX CTYAEHTOB Ka(eapbl TeHETUKN, MUKPOOHNOIOTHN B OMOXMMUH, YTBEPKICHHBIC
Mpe3eHTAINN kadenpoii mporokos Ne 07 ot 21.03.2025

3 |CaMomoJroToBka Meronndyeckue peKOMEHAAIMH IO OPTraHWU3alid CaMOCTOSTENILHON paboThI

CTyIIeHTOB KadeIpbl TeHETHKH, MUKPOOUOJIOTUH ¥ OMOXMMHH, YTBEP)KICHHbIC
kadenpoii mporokos Ne 07 ot 21.03.2025

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroLIUXCS W3
YHCIIa MHBAJIHM/OB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasistorces
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbS M BOCHPUATHS HH(OPMAITIH:

JUst UL ¢ HapyIIeHUSIMH 3PSHUS:

—B MEeYaTHOM (popMe yBeTHMUEHHBIM MIPU(TOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamodaiina,

— B TIeYaTHOM opMe Ha si3bike bpaiins.



JIiist T ¢ HApYIICHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

HJ’IH JIAI ¢ HAPYUICHUSAMU OTIOPHO-ABUT'ATCIIBHOIO aIrllapara:

— B IIeYaTHOM (opme,

— B popMe IEKTPOHHOTO JIOKYMEHTA,

— B (hopme ayauodaiina.

JIaHHBIN TIepeyeHb MOXET OBbITb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMHU, NMPUMeHsieMble NPH OCBOEHUH IMCHUIIHHBI
(Moxyis)

[Ipu peanuzanmm ydeOHON pabOTHI MO OCBOEHHIO Kypca «MUKpoOHasi OHOTCOXUMUS
UCTIOJIB3YIOTCSl COBPEMEHHBIE 00pa30BaTeIbHbIC TEXHOIOTHUU:

—HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

—IPOEKTHBIE METO/Ibl 00YUCHHUS;

—HCCIIeI0BATEIbCKHE METO/IBI B 00YUECHUH;

—mpo0eMHOe 00ydeHne

HMHTEpaKTUBHBIC YaCHIL:

Cemectp Bun Hcnonp3yeMbie HHTEPAKTUBHBIC 00pa30BaTEeIIbHBIC TCXHOJIOTUU KomnuecTBo
3aHATHS 4acoB
JI, JIp,
113)
1 JI [IpoGnemHbIe JEKIUH, JTEKIUU-BU3yaTU3alllN, JEKIUNU-0ecenpl, JeKuuu- | 12
JIUCKYCCHUH M0 TeMaM: 1K a30Ta, IMKJI CepBl, IMKI YIIIepoaa
1 113 Pabora B MampIX Tpymmax ¢ Iedbl0  OOCYXIEeHHS OTBETOB Ha | 12

MIPEATI0KEHHbIE AJISI CAMOCTOSTENIFHOM PabOThI BOMPOCH! 1I0 TEME 3aHSTHSL.
KonTponupyemsle mpenoaaBaTeaeM IUCKYCCHHU IO TEMaM:
broreoxumudeckue acmekTsl pa3BuTHsi Ouocdepsl. Poss mpokapmor.
Hukn yraepona - BeOyIIMHA UK OMOT€OXUMHYECKOW MAIIWHBI TUTaHETHI.
[MpuknagHoe OMOTEXHOJIOIMYECKOE HCIOJIb30BAaHUE MHKPOOPTaHM3MOB,
YUYacTBYIOIIMX B OMOT€OXUMHUYECKUX IIUKIaX

[MoaroroBka cTyieHTaMH MYJIBTHMEANIHHBIX TPE3EHTALUHA IO TEMaM:

Ponb  MMKpPOOpPraHM3MOB IIMKJa Cepbl B OHOINOBPEXKACHHAX H
OUOre0TEXHOIOTUH.

bakrepuasnbHblii ra30BbIid GHIBTD.

Pois MEKpOOpTraHU3MOB B TAPHUKOBOM S peKTe.

[Tnano6akTepranbHble MaThl KaKk MPUMEp CTPYKTYPHOW OpTaHHM3aIliH
MIPOKAPHOTHBIX COOOIIECTB.

Konmonka BwuHOrpaackoro ¥ dYepHbIH KypHIBIIUK, KaK IPHMEpHI
CBETOBOI M OECCBETOBOM HKOCHCTEM, TECHO CBSI3aHHBIX C MPEBPAILCHUSMH
COCIUHEHUH cephl (CyTbQypPETYMBI).

B3aumopeicTBUSI MUKPOOPTaHU3MOB B CUHTPO(HBIX acCOLMALUIX Ha
IpUMepe NepeHoca NpoToHa y cepobaxrepuil.

HctunHble >Kene300aKTepuu M HCIOJIB30BAHUE MHMKPOOPraHW3MaMu
KeJie3a JUIsl 32Tl OT NEPEKHCHOTO OKUCIICHUSL.

Hroro 24

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHU3anus
KOHCYJIbTAllMH C HCIOJIB30BAHUEM DIIEKTPOHHOMU IOYTHI.

4. OueHoYHbIE CpeACTBA UIA TeKYHIero KOHTPOJS YyCHeBaeMOCTH W
NMPOMEKYTOYHOI aTTeCTAUNHU

OrneHouyHbIC CpEACTBA IPEIHA3HAYCHBI I KOHTPOJS M OICHKH 00pa3oBaTelIbHBIX
JOCTHKEHUH O0O0yYaroIuXCcsi, OCBOMBIIMX MpOrpaMMy ydeOHOW AMCHUILINHBI «MukpoOHas
OHMOreOXUMUS.




OrneHOYHBIE Cpe/ICTBA BKJIIOYAET KOHTPOJIbHBIE MaTepUasbl ISl IPOBEACHUS TeKYIero
KOHTPOJISI B (OpMe 3alIMThl MPaKTHYECKOW paboOThl, YCTHOTO orpoca, pedepara, nokiaga-
Ipe3eHTAlMK M0 MPOOIEMHBIM BOIIpOcaM, U MPOMEKYTOUYHOI aTTecTalMu B GopMe BOIIPOCOB
K DK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB AJIsl TeKYIIeil u i

OMEKYTOYHOM aTTecTAluM

HaumenoBanmne OILICHOYHOTI'O CpEACTBA

Ne | Kox v HaumeHOBaHMe
PesynbraTel 00y4yeHus . [IpomexxyTouHas
1/ HHUKATOpa Tekyuuii KOHTPOJIb
aTTecTalus
UIIK-1.1. 3naet 3HaeT (yHIaMEHTaJIbHbIE OCHOBBI IIpaxkTuyeckas Bomnpocs! Ha
OCHOBBI MHUKPOOHO# OMOTCOXUMUU, Pa3Ieibl pabota NeNel,3.4; JK3aMEHe
(yHIAMEHTAIBHBIX © | MHUKPOOHOI OMOT€OXUMUU, METOMBI U pedepat; noknan- 1-8
1 MPUKIIATHBIX IpUEeMaMbl UCCJICIOBAHUS Mpe3CHTAIHS
paszenos (yHIAMEHTAIBHBIX W TPUKIIATHBIX
OHMOIIOTHYECKUX U pa3nenoB MUKPOOHOH OHOTEOXUMHUH.
SKOJIOTHIECKHX
JUCTIHIUINH.
HIIK-1.2. YMeer | 3HaeT JTambl OMOTCOXUMHUYECKHX IUKIOB | [IpakTHueckas Bormpocer Ha
TUTAHUPOBATH W | OCHOBHBIX OWMOTEHHBIX »3JieMEHTOB s | paborta NoNe2,5,6-8; | sx3ameHe
MIPOBONTH TJTAHUPOBAHUS MEPOTIPUATHI mo | pedepar; moxman- 9-15
MEPOTPUSITHS MO | DKOJOTHYSCKOMY MOHHUTOPHHTY M OXpaHE | MPEe3CHTAIUs
JKOJIOTUICCKOMY TIPUPO/IBL; yMeeT BBIJICJIATh
MOHUTOPHHTY U | MHKPOOPTaHU3MBI,  YYacTBYIOIIUE B
OXpaHe MPHUPO/IBL. MPEBPAICHUSIX OCHOBHBIX OHMOTCHHBIX
2 9JIEMEHTOB, B  paMKaX MPOBCACHUS
MEPOIPUATHIA o JKOJIOTHICCKOMY
MOHHTOPHHTY ¥  OXpaHe MpUPOIEI;
BJIAJICET METOAWKAMHU KOJINIECTBEHHOTO
OTIpENIeICHNs] THUTP IEJNEeBOH  TPYIIIBI
MHKPOOPTaHHU3MOB OCHOBHBIX
OMOTCOXMMHYECKIX IMKIOB IS OICHKH
9KOJIOTHYECKOTO COCTOSIHUS TIPUPOJIBI.
HIIK-1.3. Bnaneer | 3Haer cofiepkaHue coBpemeHHbIX | [IpakTrueckas Bomnpocsr Ha
COBPEMEHHBIMU nH(pOpMaMOHHBIX pecypcoB | pabora NeNel,9; JK3aMCHE
UH(QOPMAIMOHHBIMU OMOTreOXMMHYECKOTO COJACPIKAHMSI, yMEET | pedepaT; TOKIaI- 16-22
pecypcaMu HHTEPIpETHpPOBaTh  HHMOpMAIMIO 00 | Ipe3eHTanus
3 OMOJIOrMYEeCKOT0 U | OCHOBHBIX MHUKPOOHBIX
9KOJIOTMYECKOT0 OMOTCOXUMHYCCKIX LUKIaxX JUIS
COJICpKaHuS, U | HCIONB30BaHUA B TNPO(ecCHOHATBLHOM
WCTIOJB30BaTh WX B | NEATCTBHOCTH,  BIAIEeT  METOJUKAMH
npoeccHoHaTBHON MOWCKAa COBPEMEHHBIX WH(pOPMAIIMOHHBIX
JIeSITETIbHOCTH pecypcoB OMOTEOXMMHUIECKOH TEMATHKH.
HIIK-1.4. YmeeT 3HaeT aNrOpuTM aHanu3a pe3yibTaTthl | [IpakTrueckas Bomnpocsr Ha
aHATM3UPOBATH Hay4HBIX JKCIIEPUMEHTOB B obOmactu | paborta NoNe4-§; dK3aMeHe
pe3yIbTaThl HAYYHBIX | MHKpPOOHOM OMOTCOXMMUH; ymeer | pedepar; goxiaa- 23-31
JKCIICPUMECHTOB H MPEJCTABIATh BBIBOIABI M PE3YJIbTaThl | MPE3CHTALMUS
TPEJICTABIISTh UX B 9KCIICPUMEHTOB B (OopMe NyOIUKaIuid B
4 (dbopMe myONUKaNUi B | PEICH3UPYEMBIX  HAYyYHBIX  HM3IaHUSIX
PEICH3UPYEMBIX OMOTCOXUMHYCCKOM HANPaBJICHHOCTH;
HAYYHBIX U3IAHUSAX, BJIaNICCT MOHATUIHOMN 6azoii 0
MPOBOTUTH MPOBEJCHUN JHUCKYCCHM HAa HAYYHBIX
JIMCKYCCHH Ha MEPOTPUATHIX OTHOCHTEITEHO
HaYYIHBIX pe3yIBTaToB OMOTeOXUMHUYECKUX
MEPOTIPHUSITHSX. 9KCIEPUMEHTOB.
HIIK-3.1. 3Haet u 3HaeT (byHmaMeHTaIbHBIC rpynnsl | [IpakTudeckast Bormpockr Ha
BIIaJIeCT MIPOKApUOT — 0OBEKTOB OMOJoruiecknx u | padora NeNell-12; | sk3amene 32-38
(hyHIaMEeHTaIEHBIMU 9KOJIOTHYECKHUX HCCIIeIOBAaHUN B obnactu | pedepar; qoKiIa-
5 1 TEOPETHYECKIMH OMOT€OXUMHH,  JUII  OCYLICCTBJICHHS | IMPE3CHTAINs
TOHSATUSIMH OMOJIOTUH | JKOJIOTHYECKOTO MPOCKTUPOBAHHUS, YMEET
Y 9KOJIOTHH H MPUMECHSTh ~ TCOPETUYCCKUC  MOHATHUS
UCIIOJIB3YET 3TH Oouoyoruu U DKOJIOTHHU npu




HaumeHoBaHME OLIEHOYHOTO CPEeCTBA
Ne | Kox n HauMeHOBaHUE
PesynbraTel 00yueHuns . IIpomexyTouHas
n/n MHIKaTOpa Texymuit KOHTPOIb
aTTecTalus
3HAHUS 17 OCYIIECTBJIEHUN KadeCTBEHHBIX PEAKLUU
OCYILECTBIICHUS JUIL  BBISBJIGHUS IPOAYKTOB OOMEeHa
SKOJIOTUYECKOTO MUKPOOPIraHU3MOB-yUaCTHUKOB
MPOEKTUPOBAHUS. OMOr€OXMMHUYECKMX LHUKIOB B paMKax
9KOJIOTHUECKOTO MIPOEKTUPOBAHUS;
BIazceT HaBbIKAMHU paboTHI Ha
MHKPOCKOTIE npu BBISIBIICHUH
MHKpPOOPTaHU3MOB B TIPUPOTHBIX
o0BbeKTax ¥ cpelax Uil aHanm3a
pE3yIbTaToB 9KOJIOTHIECKOTO
MIPOCKTUPOBAHMUSL.
HIIK-3.2. 3HaeT CITOCOOBI BbIsIBICHUS | [IpakTHueckas Bormpockr Ha
Hcnons3yer 3HaHUA MHUKDPOOPIaHU3MOB pasnmuHbIX | padora NeNel, 12; JK3aMCHE
3aKOHOMEpHOCTEN OHoOreoXMMHYECKUX Trpymnn B o0bekTax | pedepar; nokiai- 39-44
SKOJIOTUYECKUX OKpYy>Karolled cpefsl M HAKONUTEIbHBIX | Mpe3eHTalus
IpPOLIECCOB U SIBIEHUN | cpejax A MOATOTOBKM  HAYYHBIX
JUI HOATOTOBKU IIPOEKTOB u HAY4YHO-TEXHUYECKHUX
HAay4YHBIX IPOEKTOB U | OTYETOB; yMmeeT BU3YaJIN3HUPOBATH
6 HAYYHO-TEXHUYECKUX | MHKPOOPTaHU3MBI B HPUPOTHBIX
OTHYETOB. MECTOOOMTAaHMAX C  HCIIOJIb30BAHHEM
COBPEMEHHBIX 3HAHUN 3aKOHOMEPHOCTEH
9KOJIOTUYECKHX IIPOIECCOB U SIBICHUH;
BIazeeT HaBbIKAMHU paboTsI Ha
000pyIOBaHUHU,  KCIOJNB3YEeMOM  JUIS
aHanu3a cpeasl pocTa MUKPOOPTaHU3MOB,
IpU TMOATOTOBKE HAYYHBIX IPOEKTOB U
HAYYHO-TEXHUYECKHUX OTYETOB.

TunoBbie KOHTPOJIbHBbIE 3aJaHUsl WM HWHbIE MAaTepHAJbl, HEOOXOAMMBbIe Js
OLlEHKHU 3HAHMH, YMEHUii, HABBIKOB M (MJIM) ONbITA [eATEIbLHOCTH, XapaKTePU3YHIIHNX
3Tanbl (POPMHPOBAHHUSI KOMIIETCHIIHII B Ipolecce 0CBOeHHUsI 00pa30BaTeIbHON NMPOrpaMMbl

Tembl pedepaToB U J0KIATOB-TIPE3EHTALMIA:

PoJsib MUKpPOOPraHW3MOB IIUKJIA CEphl B OMOMOBPEXKICHUSAX U OMOT€OTEXHOIOTHH.
BakrepuanbHbIil ra30BbIH QUIBTP.

Pois MukpoopraHu3MoB B TapHUKOBOM (P heKTe.
[{uanoGakTepuanbHble MaThl KaK MPUMEP
COO0O0I1IECTB.

Kononka BunOrpanckoro um uepHbI KypWIBLIMK, KaK MPUMEPHl CBETOBOM M OECCBETOBOM
AKOCHUCTEM, TECHO CBSI3aHHBIX C TPEBPAIEHUSIMH COSTUHEHUN CephI (CYIbPYpPETyMBI).
B3anmopaelcTBUST MUKPOOPraHM3MOB B CHHTPO(HBIX accoLMalUsaX Ha NpUMEpe IepeHoca
MIPOTOHA Yy CepOOAKTEPHIA.

HcTtunHble xene300aKkTepuu M UCIHOJIb30BAHWE MUKPOOPTaHM3MaMHU JKeie3a Ui 3aIlUThl OT
MEPEKUCHOTO OKUCIIECHHUS.

3a4eTHO-IK3aMeHAIHOHHbIE MaTePUAJbI IJIsl POMEKYTOUHOI aTTecTaAllnu
(3K3aMeH/3a4€T)

Ilepeyennb BOPOCOB /1/Is MIPOMEKYTOYHOM aTTecTalluM (IK3aMeH):

1. ITonaTne MUKPOOHOI OMOTCOXUMHUH, HAYKH, JICKAIINUE B €€ OCHOBE, OOBEKTHI U3YUCHUSI.

2. buoreoxuMuyeckast UCTOPUS TUIAHETHI 3eMJIsi — OCHOBHBIE ATAIlbl Pa3BUTHA OMOCHEpHI, pOib
OaxkTepuii B UX OCYILECTBICHUU.

3. Poab Mukpodoccunmii B u3ydeHUH UCTOPUU PA3BUTHUS MUKPOOHOTO Mupa. CTpOMATONIUTHL.

4. MukpoOHbBIe coO0IIecTBa KakK (PYHKIIMOHAIbHBIC EIUHHUIIBI MHUKPOOHOH OMOTCOXHMHH:
MPEUMYIIECTBA 10 CPABHEHHIO C MOHOKYJIBTYPaMHU, MPOCTPAHCTBEHHAss U (DyHKIMOHAIbHAS
CTPYKTYpa MUKPOOHBIX COOOIIIECTB B IPUPOJIE.

CTPYKTYPHOM OpraHM3allu IPOKAPUOTHBIX




5. CpoiicTBa IMPOKapHOT, OOYCIIABIMBAIOIINE MX POJb B OCYIIECTBICHHMH OMOT€OXMMHUYECKHX
IIUKJIOB.

6. MeTo/bl uccnen0BaHusI MUKPOOHBIX MOMYJISLMNA: MUKPOCKOIHS, UCTIOIBb30BaHUE IEKTUBHBIX
IUTATENBHBIX CpPEM, MOJEKYJIAPHO-TEHETUUECKNE METO/bI, B TOM UYHCJIE aHAJIW3 METareHoma u
TPAaHCKPHUIITOMA.

7. Ilepexol OT BOCCTAaHOBUTEIHHOM aTMOC(Epbl K OKHCIUTENBbHOW — BKJIaJ OKHCTEHHOTO
(dorocuHTEe3a, POJIb JUIA DHEPreTMYECKOro MeTadosin3Ma IPOKApHOT B YAacTU KOHEYHBIX
aKILIENITOPOB.

8. O0mue cxeMbl OMOreOXMMHUYECKUX IMKIOB OCHOBHBIX JIEMEHTOB, UX COIPSDKEHHE, POJIb
MHUKPOOPTaHHU3MOB.

9. MuKpOOHBIH KpyroBOpOT yIriiepoa: o0Ias cXxeMa, OTAEIbHbIE IEMEHTHI, OCYIECTBISIOINE
UX KJIFOUEBBIE TPYIIIbI )KUBBIX OPraHU3MOB, SHEPIUs AJIs OCYLIECTBIEHUS KPYTOBOPOTOB.

10. AHa’poOHBIE IO OPraHUYECKOTo yriiepoia B Onocdepe, mpuunHa UX MOSIBICHHS.

11. BakrepuanbHblii Ta30BbIA (QWIBTP — pOJb B 3axBaTe JIETY4YWX COCIMHEHHH Yriepoja,
BXOZSIIUE B COCTaB MUKPOOPTaHU3MBI, PACIOI0KEHHUE.

12. MukpoOHOE pa3ioXKEeHHE LEJUII0NIO3bl U JUTHUHA B aHA’POOHBIX M adpPOOHBIX YCIOBHSIX:
(dbepMEeHTBI, MUKPOOPTaHU3MBI-BO30YIUTEIIH.

13. Ana’poOHOE AbIXaHUE: TOHATHE, OMOJIOTHYECKUI CMBICH, BUABI, THTUYHBIEC IPECTaBUTEIN.
14. MeraHoreHe3 Kak KOHEYHBIN dTall aHadpOOHOH TPOohHUUIECKON 1IETH - BO30OYAUTEIN, XUMHU3M.
15. XemocuHTe3: MOHATHE, OMOIOTUYECKUN CMBICI, TUIMYHbIE npeactaButenu. Padorsr C.H.
Bunorpanckoro, M. beiiepunka, B.JI. OmenstHckoro.

16. MuKpOOHBI KPYroBOpPOT COCIWHEHWH a30Ta: MyTH BOJHONM W BO3AYIIHONH MHUTpAlUU
3JIEMEHTA, OCHOBHBIE JTAllbl, OCYIIECTBISIEMbIE MUKPOOPTaHU3MaMHU.

17. Azorduxcarnusi: OHOJOTUYECKHIA CMBICI, XUMH3M, dJHEPreTuKa, epMeHT, BO3OYAUTETH, X
XapaKTePUCTHKA.

18. CBOOOIHOXHBYIIME a3pOOHBIC U aHAIPOOHBIE a30T(PUKCATOPHI U UX XapAKTEPUCTHKA, POJIb
B IIPUPOJE, CPEAbI IS BbIICIECHUS.

19. ®ukcanust atMoc(hepHOT0O a30Ta CBOOOJHOXHMBYIIMMHU ITHAHOOAKTEPUAMHU - BO3OYIUTEIH,
OTJIMYUSA OT APYIHX MPOKAPHOT.

20. ®ukcanys a3oTa CUMOMOTHYECKHUMH a30T(QHUKCHPYIOIUMH MHUKPOOPraHW3MaMu. Buel
cMMOMO030B, BXOASIIME B UX COCTaB MUKPOOPTraHU3MBI.

21. B3aumogeiicTBUE BBICILIETO PACTEHUS M OAKTEPUU MPH CUMOMOTHYECKON a30T(HUKCAIIUH.

22. Hurpuduxanus - OMOTOTHYECKUNA CMBICI, XHUMH3M, BO3OYIUTENIH, WX XapaKTEPUCTHKA.
@a3pl HUTpu(ukanuu. Jlokanuzauus u poiab B Ouocdepe. Mcmonb3oBaHue HUTPUDHUKAIIH
YEJI0BEKOM.

23. Jlenutpudukaius - OHOJTOTHYECKHUA CMBICI, XUMH3M, BO30YIUTENN, UX XapaKTEPUCTHUKA.
Hcnonb3oBanue neHutpudukanuu. HeraTuBHble M NO3UTHBHBIE BAPHAHTHl  Pa3BUTHS
HUTPUPHUKAIHH.

24. AMMOHHU(UKAIHS - XUMH3M, OMOJIOTMYECKHI CMBICH, BO30YAMTENN, UX XapaKTEPUCTHKA.
Pacmierienne Mo4eBUHBI OakTepUsIMH — pepMEeHT, OMOIOTHYECKUI CMBICI Tpoliecca.

25. ANAMMOX kak cOnpssKeHUE pa3HOHANPAaBICHHBIX MPEBpAIICHUH a30Ta. buomorndeckuil
CMBICII, CTPOEHHE aHaMMOKCOCOMBbI, Bo30yaurenu. Poms ANAMMOX B mnpupone u B
UCIIOJIb30BaHUE B TEXHOJIOTUSIX.

26. MukpoOHBIII KpyroBOpoT coeauHeHuil cepbl. OOmas cxema, pojb MHUKPOOPTaHM3MOB B
OTJEJIbHBIX dTamnax.

27. OkHcIeHHEe BOCCTAaHOBJICHHBIX COCIMHEHHMH cephl OakTepusiMu. beciBeTHble CcepHBbIe
OakTepuu, THOHOBBIC OAKTEPUH, apXeOAKTEPUH, OKUCIISIONINE COCTMHCHUS CEPHI.

28. Cynbdarpenykuuss — OWOJOTHMUECKUN CMBICH, JOKanu3anus B Ouocdepe, 3HAUCHHE,
BO30yAMTENH, UX XapAKTEPUCTHUKA.

29. MukpoOHBIIi KpPYroBOpOT COCJMHEHUH cephl, CyiabpaTHOE M CEpPHOE JbIXaHHE,
OMOJIOrNYECKUH CMBICII, BO30OYIUTENN, UX XapaKTEPUCTHKA.



30. OkwucieHHe COEOUHEHUW Ccephl MpoKapuoTamMu TpH (GOTOCHHTE3e. XapaKTEePUCTHKA |
IPOCTPaHCTBEHHAs JIOKAU3aIMsl MypPIYPHBIX U CEPHBIX OAKTEPHil B BOJOEME.

31. CuntpodHBIE B3aMMOOTHOIICHUSI MUKPOOPTAaHU3MOB Ha NMPUMEPE ITUKJIIA CEPHI.

32. Hukn ¢ocdopa: 0COOEHHOCTH, POJIb MUKPOOPTAaHU3MOB B MOOMIIM3AIIMKA HEPACTBOPUMBIX
coenuHEeHUH docdopa.

33. Iukn d¢ochopa: mpupomgHBIE HEMO JJIEMEHTa, XHUMH3M MHUKPOOHOTO BOBIICUCHHS B
OMOJIOTHYECKU KPYyTOBOPOT.

34. MuxkpoOHble TpeBpalleHUss COCOUHEHUH JKeje3a M MapraHia. MUKpPOOpPraHU3MBI,
OKUCJISIFOIINE BOCCTAHOBJICHHBIE COSMHEHMSI JKele3a U MapraHia, HCTUHHBIE KeJle300aKTepHH.
35. MukpoOHOE BOCCTAaHOBIIEHHE OKHCICHHBIX COCIMHEHMH JKeJe3a, YCIOBHs IPOTEKaHUs,
MUKpOOpraHu3Mbl. MHbIe cMOCOOBI HCIONB30BAHHUS HEOPraHWYECKUX COETUHEHHMM Kene3a
OaKTepHSIMHU.

36. buonornueckasi poyib OKHCICHUS U BOCCTaHOBJIEHUS kene3a. Paborer C.H. Bunorpaackoro
u H.I'. XonoaHoro no u3y4yeHuro xene300akTepui.

37. Hcnonb30BaHUE XEMOCHHTE3UPYIONTUX MUKPOOPTAHU3MOB B OMOTE€OTEXHOJIOTHUH.

38. buoBsblenaunBaHie METAJUIOB Ha MIPUMEPE JOOBIYM ME/IN C MCIIOIB30BaHUEM THOOALIMILI.
39. AzorobakTepuH Kak OakTepualibHOE yAOOpeHHE W (aKTOpPHI, IMOBBIMIAOIINE €ro
3¢ (HEeKTUBHOCTD.

40. Hutparun kak 6akTepruaibHOE yA0OpPEHHUE, COCTAB U UCIIOIh30BaHHE.

41. Hcnonp30BaHNE MUKPOOPTraHU3MOB IIMKJIa a30Ta B CEJILCKOM XO03MCTBE.

42. buopeMenuanusi TMOYB, 3arpsS3HEHHBIX  YIJIEPOJCOACPNAIMMHU  OHWOpasiaracMbIMH
NOJUIIOTAaHTAMU C HCIIOJIb30BAaHMEM MHKPOOPTraHM3MOB LHMKJIAa yriepoja B a’poOHBIX H
aHa’POOHBIX YCIOBHSIX.

43. Vcronp30BaHHE MHUKPOOPIaHM3MOB IIHMKJIA a30Ta (HUTPU(DUKATOPHI, JEHUTPUPHUKATOPHI,
ANAMMOX) nis yaajieHus: COSTMHEHU a30Ta MPU OYKUCTKE BOJIBI.

44. ITpuHUMIIBI JEHCTBUS OYMCTHBIX COOPY’KEHUN — MUHEpaIu3alus COSAMHEHUH yriiepoja u
azoTa.

Kpurtepun oneHuBaHusi pe3yJbTATOB 00yYeHUsI

Onenka Kpurepuu orieHuBaHus 110 3K3aMEHY
BLICOKII OLEHKY ~«OTIMYHO»  3aCIyKHBACT CTYJCHT, OCBOUBIIUN 3HAHUS,
YPOBEH «5% YMEHU, KOMIETEHLMH M TEOPETHMECKHH MaTepual 6e3 mpoOeIos;
(oTmumo) BBITIOJTHUBIIHIA BCE 3aJaHUs, MPEAYCMOTPEHHBIC yUeOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPaKTUYECKHE HaBbIKU
po(hecCHOHATTLHOTO MPUMEHEHUS] OCBOSHHBIX 3HAHHUHI c)OPMHUPOBAHBIL.
Cpennnit OLICHKY «XOpOIIO» 3aciy>KWBAaeT CTYICHT, MPAaKTHUYECKHU MOJHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAHUS, YMEHHS, KOMICTCHIIMA U TEOPETUYCCKUI
(xoporo) MaTepuai, ydeOHbIC 3aJaHus HE OIICHEHb MAaKCHUMAJIbHBIM YHCIOM
0aJJI0B, B OCHOBHOM c()OPMUPOBaJ MPAKTUUECKUE HABBIKH.
[Toporossiii OLICHKY «YJOBJIETBOPUTEIHHO» 3aCiIy’)KMBaeT CTYAEHT, YacTHUYHO C
YPOBEHB «3» npoOenaMyd  OCBOWBINUN  3HAHUS, YMEHUS, KOMIIETCHIUHU U
(YIOBIETBOpUTE | TEOPETHUECKUN MaTepwall, MHOTHE Yy4eOHble 3aJaHus Ju00 He
JILHO) BBINIOJIHWJI, JIMOO OHM OIICHEHBI YHCJIOM Oa/yioB OJIM3KHM K
MUHUMAJIbHOMY, HEKOTOpBIE TPAKTUUYECKHE HaBBIKU HE CHOPMUPOBAHBI.
MuHUMANBHBIA | OLIEHKY «HEYIOBJIETBOPUTEIBHO) 3aCIyKHBAET CTYJAEHT, HE OCBOMBIINI
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETCHIIMU U TCOPETHUECKUN MaTepuall, yueOHbIe
(HeyIOBJIETBOPH | 3aJaHUs HE BBIIOJIHWI, IPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
TEJIHLHO)

OueHouHble CpencTBa Uil MHBAIWAOB M JIMI] C OTPAHUYEHHBIMH BO3MOXXKHOCTSIMH
3JI0POBbSI BRHIOMPAIOTCS C YUYETOM UX UHIUBUIYATBHBIX IICUXO(PHU3UIECKIX OCOOCHHOCTEH.



— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI NIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsl JUIsl OATOTOBKH OTBETA HA HK3aMEHE;

— IpY MIPOBEJICHNUU IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS HHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUUECKUX
CpPEZICTB, HEOOXOAMMBIX UM B CBSI3U C X MHIUBHYyaTbHBIMH OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
M WHBAINAOB TMPOIEIypa OLEHHBAHUS pE3yJIbTaTOB OOYYEHHS 10 JUCHUIUIMHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHMBaHMS PE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JTUCHMIUIMHE (MOIYJIO) TPEAyCMaTpPUBAET IPEAOCTABICHHUE
uHGopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHWYEHUSIM HX 3JI0POBbS M BOCIIPHSITHS
uHpOpMaLnu:

JUst UL ¢ HapyIIeHUSIMH 3PEHUS:

— B [1I€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

JUst IUI ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATEIIBLHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcsi.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A

5.1. YyeOHas quteparypa
1. Hetpycos, A. U. Mukpobuomnorus: Teopus u mpakTuka B 2 4. Yacte 1 : yueOHUK 17151 BY30B /
A. 1. Herpycos, U. b. KotoBa. — Mocksa : U3natenscto FOpaidt, 2023. — 315 ¢. — (Bricmiee
obpazoBanmne). — ISBN 978-5-534-03805-7. — Texkcr : anektponnslii // OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/510995
2. Herpycos, A. 1. MukpoOuosiorusi: Teopusi U mpakTuka B 2 4. Yactp 2 : ydeOHUK 1Sl BY30B /
A. 1. Herpycos, U. b. KotoBa. — Mocksa : U3natensctBo FOpaidt, 2023. — 332 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-03806-4. — Tekct : snextpoHHbId // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512707
3. buorexHonorus : y4eOHHMK W MPAKTUKYM I By30B / o penakuueit H. B. 3arockunoti, JI. B.
Hazapenko. — 4-e u3g., ucnp. u gon. — Mocksa : U3narensctBo Opaiit, 2023. — 384 c. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-16026-0. — Tekct : 5I€KTpOHHBIA //
Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/530288
4. 3arockuna, H. B. Dkonornueckas OMOTEXHOJIOTHS ;| YYCOHUK U TIPAaKTUKyM i71st By30B / H. B.
3arockuna, JI. B. Hazapenko. — Mocksa : MU3gartensctBo IOpaiit, 2023. — 99 c. — (Briciuee
obpaszoBanmue). — ISBN 978-5-534-16030-7. — Texkcr : anextponnsii // OOpa3zoBarenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530293
5. Hetpycos, A. 1. Dxosorust MUKpOOpraHU3MOB : yueOHUK 115 OakanaBpoB / A. 1. Hetpycos ;

oTBeTcTBEHHBIN penakTop A. W. HerpycoB. — 2-e uzn. — Mocksa : WznatensctBo Opaiir,
2022. — 267 c. — (bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-9916-2734-4. — Tekcr :
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatgopma  HOpaiir  [caiit]. —  URL:

https://urait.ru/bcode/508952

6. WBmmna, Mpuna bopucoBHa. bonbmoi mpaktukym "Mukpobuonorus" [Tekct] : ydueOHOE
nocobue aist cryaeHToB By3oB / WM. b. UBmmna. - Cankt-IletepOypr : IIpocnexkt Hayku, 2014. -
108 c. : uin. - bubnmorp. B KoHIie 3aaa4. - budmmorp.: ¢. 92-94. - ISBN 9785903090976 : 521.50.


https://urait.ru/bcode/512707
https://urait.ru/bcode/530293

7. Ky3nenoB, Anekcanap EBrenreBnu. Hayunbsie ocHOBBI 3K00HOTEXHONIOTHH [ TeKCT] : yueOHOe
nocobwue s cryaeHToB By30B / A. E. Ky3uenos, H. b. I'panosa. - M. : Mup, 2006. - 503 c. : n.
- bubnuorp. : c. 488-489. - ISBN 5030037659

J71s OCBOEHUS JUCIUIUIMHBI MHBATUAAMHU U JIMLIAMHU C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU
3JI0pPOBbSI UMEIOTCSI U3JITAaHUS B DJIEKTPOHHOM BUJIE B AJIEKTPOHHO-OMOTMOTEYHBIX CHUCTEMAX
«JTaab» u «tOpaitT».
5.2. Ilepuoan4eckasi JUTEPATYypa

HaszBanue u3nanus [lepuoguunoct Mecto 3a KaKue rojpl XpaHUTcs
b BBIXOJ (B XpaHCHUS
TOJ)
buonorwus. PedeparnBHbrit 12 PX 1970-2020 Nel-2
xkypHan. BUHUTU
Bbuooprannueckast xumus 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 mosyr.)
broxumus 12 g3 1944-45, 1947 — 2018 (1mosyr.)
T'eneruka 12 g3 1965- 2016, 2017 Ne 1-6
Kypnan muxkpobuooruy, 6 3 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SMUIEMUAOJIOTHH U 2020-
MMMYHOOHOJIOTHU
Kypuan o6uieit 6uonoruu 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
W3zeectust BY3oB Cepepo- 4 q3 2010- 2012, 2013Ne 1-2, 4-6, 2014-

Kaskasckoro pernona. Cepus:
EcrecTBeHHBIE HAYKH

Wzeectus PAH (o 1993 1. 6 43 2009-2018 (1 momyr.)
U3sectus AH CCCP). Cepus:

buonoruueckas

Mukpobuoorus 6 g3 2009-2018 Nel-3
MonekynsipHast OHOJIOTHs 6 3 2008-2016,2017 Ne 1-3
[puknagnas OHOXUMUS U 6 g3 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MUKPOOHOIIOTHS 2017 Ne 1-3

Ycenexu coBpeMEeHHOH OHoJIoTHH 6 g3 2008-2017

DKoyorus 6 g3 2009-2018(1 monyr.)
DKOJIOTHS U )KU3Hb 12 q3 2003-2012

DKOJIOTHUS ¥ MPOMBITINIEHHOCTh 12 g3 2008-2017

Poccun

1. ba3sr manasix kommnaaun «MUBUC» https://eivis.ru/

2. Dnextponnas onbmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4K cJie COBpeMeHHbIe NPo¢ecCHOHATbHBIE 0a3bl TaHHBIX U
HH(OPMANMOHHBIE CTIPABOYHbIE CHCTEMBI

Inekmponno-ouodnuomeunste cucmemut (I5C):

1. O6pasosatensHas mnatdopma «FOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHby https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. Bupryanbnbiii  umranpHbld  3am  Poccuiickoit rocynmapcrBenHoit  Oubnuoreku (PI'B)
https://Idiss.rsl.ru/

2. HarmmonanpHas 35ekTpoHHas 6ubimoreka https://rusneb.ru/

3. Hayunas snextponnas 6udnmorexka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. TlonHoTekcTOBass KOJUIEKLMs XypHajoB Ha Iuiar¢popme PIIHU (DnexTpoHHBIE Bepcuu
Hay4HbIX )XypHaoB PAH) https://journals.rcsi.science/

5. Ilpesunentckas 6ubnmuoreka um. b.H. Enprimna https://www.prlib.ru/
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6. YHUBEpCUTETCKAS nH(popMaImoHHas cucremMa POCCHA (YHUcC Poccus)
http://uisrussia.msu.ru

7. Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

8. [TonmnoTekcroBas koyekius kaur eBook Collections m3garensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. llomHorekcroBas koyutekuus KHUr EBSCO eBook (rmyOuna apxusa: 2011-2023 rr.)
https://books.kubsu.ru/

10. Pecypcer Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza ganubex Orbit Premium edition https://www.orbit.com

12. China  National Knowledge Infrastructure. b Academic Reference
https://ar.oversea.cnki.net/

13. IloiHOTEKCTOBBIE apXWBBI BEIYLIMX 3allaJHbIX HAY4YHBIX KypHajioB Ha Poccuiickoii
iatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru

Hungpopmayuonnsvie cnpagounvie cucmemol

1. Koncynbrant [Imtoc - cipaBodHast mpaBoBasi CUCTeMa (JIOCTYT 1O JIOKAIbHOW CETH ¢
KOMITHIOTEPOB OMOITMOTEKH)

Pecypcul c60600n020 0ocmyna

1. KuGepJlennnka http://cyberleninka.ru/;

2. AMmepukaHckas nareHTHas 60aza qaHHbIX _http://www.uspto.gov/patft/

3. Jlektropuym TB - Bugeoneknuu Beaymux JiektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — mOTHOTEKCTOBAsI KOJUICKIUS 3JIEKTPOHHBIX JKYPHAIOB M3/1aTElbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHHCTEpCTBO  Hayku W BbIcmiero  oOpa3zoBaHus  Poccwmiickoit ~ deneparuu
https://www.minobrnauki.gov.ru/;

6. @enepanbHblil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;

7. IIpoekt ['ocy1apcTBEHHOI0 HHCTUTYTa pyccKoro sizbika uMeHu A.C. Ilymikuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CrpaBouHO-uH(pOpMaoHHBIN opTan "Pycckuit s3b1k" http://gramota.ru/;

9. CnoBapwu u sHIMKIONEnNHU http://dic.academic.ru/;

10. O6pa3zoBarenpHbIil opTan "Yueda" http:// www.ucheba.com/.

Coocmeennwvie 31eKkmponnble 00pazosamenvhoie u ungopmayuonnsie pecypcot Kyol'y

1. DNEeKTpOHHBIN Karajaor Hayunoint O6ubnuoTeKku Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DAEKTpOHHAs oubmmoTeka TPYIOB YYCHBIX KyoI'y

http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITast cpea MOAYJIbHOTO JuHaMuueckoro o0yudenust Kyol'Y https://openedu.kubsu.ru/
4. ba3a y4eOHBIX IJIaHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, MyONMKAaUi U KOH(pEpEHIHi
http://infoneeds.kubsu.ru/

5. DnekTpoHHbIi apxuB nokymeHToB KyOl'Y http://docspace.kubsu.ru/

6. Meroauuyeckue yKazaHusi s O0yYaKIIMXCHd IO OCBOEHHIO JHCUHUIJIMHBI
(Moxyis)

Jlexnus:

Pa60Ta Ha JICKOUHN SABJIACTCA OYUYCHb BaAXKHBIM BUI0M CTy,Z[GH‘-IGCKOﬁ ACATCIIbHOCTHU IJIs1
W3YYEeHUsI TUCIUIUIMHBIL, T.K. Ha JIEKLIIUU TPOUCXOIUT HE TOJIBKO COOOIIEHNE HOBBIX 3HAHUN, HO U
cucTeMaTu3anus U 0000IIeHHe HAKOIUIEHHBIX 3HAHUH, (OPMHUPOBAHUE HA UX OCHOBE MJICHHBIX
B3IJIAJIOB, YOCKACHUN, MHPOBO33PEHUS, DPA3BUTHE IO3HABATEIBHBIX M MPOPECCHOHATBHBIX
uHTEpecoB. JIEKTOp OpHEHTHPYET CTYACHTOB B ydueOHOM Martepuaie. Kparkue 3amvcu JeKIui
(KOHCTIEKTHPOBAHKE) TIOMOTAeT YCBOUTh MaTepUal.

Hanucanue xoHcmekTa JIEKIM: KpaTKO, CXEMaTHYHO, MOCIeI0BaTeIbHO (UKCUPOBAThH
OCHOBHBIC TIOJIOXKEHHUS, BBIBOABI, (OPMYIMPOBKH, OOOOILIEHMS; IMOMeYaTh Ba)KHBIE MBICIH,
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BBIJIETIATH KIIIOUEBBIE CII0BA, TEPMUHBL. KOHCIEKT JTydllle MOApa3aeNiiaTh Ha MyHKTHI, maparpagsl,
coOuosiasi KpacHyro CTpOKy. IIpMHIMIUANbHBIE MECTa, OIpeNeseHus, (OpPMYINbl CIeayeT
COMPOBOXKAATh 3aMEUAHUSIMHU: «BAXKHO», «OCO0O BaXKHOY», «XOPOLIO 3allOMHUTHY» U T.N. WU
NOJUYEepKUBaTh KpacHoi pyukoil. LlenecooOpazno pazpaboTarh COOCTBEHHYIO CHMBOJIHKY,
COKpAIIIEHUSI CJIOB, YTO IIO3BOJIUT CKOHIEHTPUPOBATh BHHUMAaHHWE Ha BaXKHBIX CBEACHUSIX.
[IpocaymmBanue u 3anuch JEKUUU MOKHO IIPOU3BOAUTD IPU ITOMOLIM COBPEMEHHBIX YCTPONCTB
(muxTodoH, HOYTOYK, HETOYK W T.m.). PaGoTas Haj KOHCIEKTOM JICKIIMH, BCEraa CieayeT
UCTOJb30BaTh HE TOJBKO YUYEOHUK, HO M Ty JHUTEPaTypy, KOTOPYIO JOMOJHUTEIHHO
peKOMEeH/J0Bal JIEKTOp, B TOM 4HCIE TEpUOJUYECKHE M3JaHHUsl COOTBETCTBYIOLIEH
HanpaBieHHocTH. [lo pesymbraTam paOOTBl C KOHCHEKTOM JIEKIIMU CIEAyeT OO0O03HAa4YHTh
BOIPOCHI, TEPMHUHBI, MaTE€pPHaJl, KOTOPBIM BBI3BIBAECT TPYIAHOCTH, IOMETUTH U MOMBITATHCS HAUTH
OTBET B pEKOMEHJyeMoil nuTeparype. Ecim camocToATenbHO He yaaercs pa3oOparbcsi B
MaTepuaie, Heo0X0auMo chopMyIHPOBATH BOMPOC U 3aJ1aTh MPENoJaBaTelio Ha KOHCYIbTallUH,
Ha OOLICHMM B KOHTAKTHBbIC 4achl. JIGKIIMOHHBIA MaTepuan sBJseTcs 0a30BBIM, C KOTOPOTO
HEO0OXOJJMMO HauyaTh OCBOCHHE COOTBETCTBYIOIIErO pasjena Wid Tembl. [ImaH moarotoBku K
JEKLUU:

— O03HAKOMUTBLCS ¢ TEMOH JIESKIIUU

— O3HAKOMHTHCS C MPEI0KEHHBIMUA BOIIPOCAMH

— M3YYUTh COOTBETCTBYIOIIUNA MaTepua

— O3HAKOMHTHCS C JIUTEPATYpOi Mo TeMe
IIpakTyeckune padoThl

B mporiecce moaroToBku K MpakTUYECKOW paboTe HEOOXOAMMO 03HAKOMHUTHCA C pabodeit

OpOrpaMMOM TUCHMIUIMHBI, TeMaMHd M IJJaHAMU NPAKTUYECKUX 3aHATUH, YAenss ocoloe
BHHMaHUE LENsIM M 33jJadaM, CTPYKType U COJEp’KaHUIO JUCHUIUIMHBI, TPOBECTH aHaJIU3
OCHOBHOU y4eOHOU JIUTEpaTyphl, TIOCIE Yero paboTaTh ¢ PEKOMEHIOBAHHOM JOMOIHUATEIHHON
autepatypoil. [Ipy yCTHOM BBICTYIUIEHHH IO KOHTPOJIBHBIM BOIPOCAM MPAKTUUYECKOTO 3aHATHS
HY)KHO W37arath (He YHUTaTh) Marepual BBICTyIUIEHHs  cBoOoaHo. Heobxomumo
KOHIIEHTPHUPOBATh CBOE€ BHHUMAaHHME HAa TOM, YTO BBICTYIJIEHHE OOpallleHO K ayAUTOPHH, a HE K
IPEnoIaBaTeso, T.K. 3TO 3HAUUMBIN acleKT NpodeccuoHaNbHBIX KomneTeHui. [1o okoHuannu
MPAKTUYECKOTO 3aHATUS CIIEyeT MOBTOPHUTH BBIBOJIbI, CKOHCTPYHUPOBAaHHBIE B XOJ€ YCTHOIO
oIpoca, IPOCIEINB JOTUKY MX IOCTPOEHUS, OTMETUB IOJIOKEHUS, JIeXkKallue B uX ocHose. Jlis
3TOro0 B TE€YEHHME OMpoca APYrHX yyalluxcs cleqyeT AeflaTh MoMeTkd. boiee Toro, B ciydae
HETOYHOCTEH M (WJIM) HEMOHMMAaHMs KaKOro-iubo BOIpoca MPOHAEHHOr0 MaTepHuajia ciexyer
o0paTUThCsl K MPENnojaBaTeiio JUisl MOJydYeHUsT HEOOXOAUMON KOHCYJIbTAallud U pa3bCHEHUS
BO3HHKIIEH cuTyanuu. Cxema MoAroTOBKU K MPAKTHYECKUM paboTaMm:

— O03HAKOMHTBCS C TEMOH, LIEJbIO U 33JjauaMH paboThI

—  paccMOTpETh NPEUI0KEHHBIE BOIIPOCHI

— M3YYMTh JICKIMOHHBIM MaTepuall, OCHOBHYIO U JONOJIHUTEIBHYIO JIUTEPATypy

— O03HAaKOMHTHCS C 3aJIaHUSIMU U XOJIOM UX BBITIOJTHEHUS

— O3HAKOMHTHCS ¢ 000pyAOBAHUEM 3aHATUS

—  BBINOJHUTD 33/1aHUSI B COOTBETCTBUU C XOJIOM PabOTHI

— THUCBMEHHO 0()OPMUTH BBITIOJHEHHYIO Pa0boTy

— TIOJBECTH UTOT U CAENaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI
CamocrosiTesibHast padora

CamocrosiTenbHasi paboTa CTYAEHTOB JUCIHHIUIMHE OCYIIECTBISETCS C  LEJbIO

yIIyONieHHsI, PacIIMpPEHHs, CUCTEMAaTH3allMM M 3aKpPEIUICHUS TOIYYEHHBIX TEOPETHUYECKUX
3HaHUH, (OPMUPOBAHUS YMEHHI MCIIONB30BaTh JOKYMEHTALMIO U CHEHUAIBHYIO JUTEpaTypy,
pa3BUTHS  TO3HABATENbHBIX CIIOCOOHOCTEH W  aKTUBHOCTH, a Takxke (opMUpOBaHUS
CaMOCTOSITENIbHOTO MBIIUICHUS, CIOCOOHOCTEN K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
camMopealM3alliM,  pa3BUTHUA  HCCIENOBaTeNbCKMX — ymeHuil.  Ilepen  BblllosiHEHUEM
CaMOCTOSITEIbHOW pa0OThl HEOOXOJAMMO YETKO TOHMMAaTh IEIW M 3aJadyd paboThl, CPOKHU
BBITIOJIHEHUS, OPUEHTUPOBOUYHBIA 00BEM, OCHOBHBIE TpEOOBaHHMS K pe3ylbTaTaM padOTHI,



KpUTEpUU OIICHKU. BO BpeMs BBIMIOJHEHUS CaMOCTOSITENbHON padOThl MpernoaaBaTelb MOKET
IPOBOJIUTH KOHCYIbTallMU. KOHTPOJb pe3yIbTaToOB CaMOCTOSTEILHON PabOThI CTYJCHTOB MOXKET
OCYIIECTBIISITHCS B MUCbMEHHOM, YCTHOM MM cMelanHoi (hopme, ¢ IpeacTaBlIeHneM MPoayKTa
TBOPYECKOI JAEATENbHOCTH CTy/IeHTa. B kauecTBe opM M METO0B KOHTPOJISI CAMOCTOSATEIBHOM
paboThl CTYACHTOB MOTYT OBITh HCIOJIb30BaHbl CEMHUHAPCKUE 3aHSATHS, KOJUIOKBUYMBI, 3a4€ThI,
TECTUPOBAHUE, CAMOOTYETHI, KOHTPOJIbHbIE paboOThl U Ap. KpurepusMmu OIEHKH pe3yIbTaToB
CaMOCTOSITENIbHOM pabOThl CTYJEHTA SIBISIOTCS: YPOBEHb OCBOCHHS CTYAEHTOM YyueOHOro
MaTepuana, yMEHMsI CTYyJEHTa HCIOJb30BaTh TEOPETUYECKUE 3HAHWUA IIPU BBINOJIHEHUU
WHAUBUAYAIbHBIX 3aJlaHuil; 00OOCHOBAaHHOCTh M YETKOCTh H3JIOKEHUS OTBETa; oQopMileHHe
MarepHaia B COOTBETCTBUHU C TPEOOBAHUSIMHU.
II;maH moAroTOBKHU:

— H3Yy4YUTbh COOTBETCTBYIOIINI JICKIIMOHHBIM MaTEepUail

— M3YYUTb OCHOBHYIO JINTEPATYPY IO TEME

— M3YYUTh JOIOJIHUTENBHYIO JIUTEPATYpy 110 TEME

— 0¢GOpMHUTH BBHINOJHEHHYIO pabOTy NHCbMEHHO HJIM B BHJE MPE3CHTAllMU B

3aBUCUMOCTH OT 3a/IaHUS

— CJenarh CTPYKTYPUPOBAHHBIE BHIBOBI

IHoaroroBka Kk 3K3amMeHy
[Ipy moAroToBke K 3K3aMeHy HEOOXOJUMO OpPHUEHTUPOBATHCA HAa KOHCHEKTHI JIEKIIH,

pabouyro mporpamMMmy IMCHUIUIMHBI, HOPMaTHUBHYIO, YU€OHYIO U PEKOMEHAYEMYIO JUTepaTypy.
OCHOBHOE B MOATOTOBKE K C1aye 3K3aMEHa — 3TO NOBTOPEHHUE BCErO0 MaTepuana JUCLHUIIIUHEI,
0 KOTOPOMY HEOOXOAMMO caaBaTh 3k3aMeH. [Ipu MOAroTOBKE K cAaye ’K3aMeHa BeCh 00beM
paboThl HYXHO paclpeiensiTh paBHOMEPHO IO MJHSM, OTBEICHHBIM Ui IOATOTOBKH,
KOHTPOJIMPOBATh KaKIbIH JCHb BBINIOJHEHHWE HAMEUEHHOH paboThl. B mepuoa moAarotoBku K
9K3aMEHY CTYJEHT BHOBBH oOOpamaercs K YK€ Hu3ydyeHHOMY (TIpOHIEeHHOMY) YydeOHOMY
marepuainy. IloaroroBka BKJIIOYaeT B ceOs TPU 3Tama: CaMOCTOATENbHAas paboTa B TeueHHE
CceMecTpa; HEIMOCPEICTBEHHAs MMOATOTOBKA B JTHU, IIPEALIECTBYIOIINE SK3aMEHY 10 TEMaM Kypca;
MOJTrOTOBKA K OTBETY Ha 33JaHus, COAEpKaImecs B Ouserax. Dk3aMeH IPOBOJUTCA MO OMIeTaMm,
OXBaTBIBAIOIIMM BECh IPOWIECHHBIA MaTepuan JUCUUIUIMHBI, BKJIIOYas BOIPOCHI, OTBEICHHBIC
JUIL CaMOCTOSITETIbHOTO M3ydeHus. [y ycmemHod chauu yka3aHHble B paboueil mporpamme
dbopMupyeMble KOMIIETEHLUMH B pe3yjibTaTe OCBOCHUS JHUCUUIUIMHBI JOJDKHBI  OBITh
IIPOJEMOHCTPUPOBAHBI.

JIist ycriemHoM ciaum sK3aMeHa CTYIEHTHI JJOJKHBI IOMHUTD CIEAYIOIIEE:

— K OCHOBHBIM IIOHATHUAM M KaTerOpUsM HYKHO 3HAaTb OINpPEACICHUs, KOTOpbIE
HEOOXOJMMO MOHUMATh U YMETh MOSACHATH; MPH MOATOTOBKE K AK3aMEHy TpeOyercs MOMHMO
JEKIIMOHHOTO ~MaTepHuaja, IMpOYUTaTh el HECKOJbKO YyYeOHHKOB TIO JMCLUIUIMHE,
JIOTIOJIHUTEIbHbIE MCTOYHUKM, TNPEIJIOKEHHbIE JUIsI M3Y4YEHUSI B CIHCKE JIUTEPATYpHI;
CEeMHMHAPCKHE 3aHATUS CHOCOOCTBYIOT MOJY4YEHHIO OoJiee BBICOKOTO YpPOBHS 3HaHMW W, Kak
CJIE/ICTBHE, OJyUYECHHUE IK3aMEHA;

— TOTOBHUTBCSI K 3K3aMEHY HYXXHO HauyMHaTh C IEPBOM JIEKIUMU M CEMHUHapa, a He
BbIOMpAaTh TaK HAa3bIBAEMBIM «IITYPMOBON METOA», MpU KOTOPOM MaTepuaj 3aKkperuisieTcs B
MaMsITU 332 HECKOJBKO MOCJIEIHUX YacOB M JHEW mepex 3adyeToM. [Ipu OLieHMBaHWM 3HaHHM
CTYJIEHTOB IIPEMNOJaBaTeiib PYKOBOJCTBYETCS, MPEXKIAE BCEro, CIECAYIOIUMHA KpPUTEPHUSIMU:
NPaBUIBHOCTh OTBETOB HA BOIPOCHI; MIOJIHOTA U JIJAKOHUYHOCTH OTBETA; CIIOCOOHOCTDH MPABHIBHO
KBau(UUUpOBaTh (PakThl U OOCTOSTENHCTBA, AHAIU3UPOBATh CTATUCTHUECKHE JaHHbBIE;
OpPUEHTHPOBAHHE B JUTEPAType; 3HAHHE OCHOBHBIX NMPOOJIeM Y4eOHOW JUCHUIUINHBL, TOHUMaHHE
3HAYUMOCTH y4e€OHOW IUCHMIUIMHBI B CHCTEME; JIOTMKAa U apryMEHTHPOBAaHHOCTH U3JIOKEHUS;
KyJIbTypa OTBeTa. TakuMm o00pa3oMm, NpH MPOBEICHUM OHK3aMEHa MpernojaBareib YAesIeT
BHHUMaHUE HE TOJIBKO COJIEP)KaHUIO0 OTBETa, HO U (POpPME ero U3JI0KEHHUS.

IHoaroroBka nmpe3eHTanmii:
—3HAaKOMUTBCS C TEMOM, LIENbIO U 3a7a4aMu
—COCTaBUTh IUIaH IPE3EHTALUN COTIACHO OCBOEHHOMY TEOPETUUECKOMY MaTEPHUAITY



—IMpPOU3BECTH TOUCK B JIGKIMOHHOM MaTrepuaie, OCHOBHON M JONMOJHHUTEIHHOMN
auTeparype GaKkTHUECKOro MaTepHraa 1o TeMe
—MPOU3BECTU MOUCK UIUTIOCTPATUBHOIO MaTepHasa B CETH "MHTEpHET"
—COCTaBUTh MPE3EHTALMIO TPU MOMOIIM crieruanu3upoBadHoro 110
—COCTaBUTH JIOKJIA] 110 WIUTIOCTPATUBHOMY MaTepUaly Mpe3eHTalun
—OTpPENEeTHPOBAThH MPE3EHTALNIO NIepe]] caaueit

B ocBoeHMH IUCHMIIMHBI MHBAIMJAMU W JIMLIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyajbHas yueOHas pabora (KOHCYJIbTAllUH) —
JIONIOJIHUTEIBHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAMM IO TPEIMETY SBIAIOTCA BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUAYAIN3ALUN OOY4YEHUS U YCTAaHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOYHOCTSIMH 3/10POBbSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecrneyeHue 1o AuCuunianae (MoayJi)

[To Bcem Bumam yd4eOHOH [EATENHHOCTH B paMKax JUCIUIUIMHBI HCIOJB3YIOTCS
ayIUTOPUH, KAaOMHETHl U JabOpaTOpHU, OCHAIICHHBIC HEOOXOJAMMBIM CICIIHATM3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Haumenosanue OCHAIIEHHOCTE CIIEAAILHEIX [lepeueHb JIMIIEH3MOHHOTO
CIICIUAILHBIX TTOMEIIECHUM MOMENICHU N MPOrPaMMHOTO O0ecTIeueHusI
Yuebuple  ayaurtopum s | MeGenb: yueOHast meOenb Microsoft Windows
MIPOBEICHUS 3aHsaTuil | TexHuueckme cpeactBa | Microsoft Office
JICKITMOHHOTO TUTIA o0y4eHus:
9KpaH, MPOEKTOP, KOMITBIOTEP
Yuebusle  aygutopum g | MeOenn: yueOHas MeOennb Microsoft Windows
MIPOBEICHUS nabopaTopHbIX | TexHUIecKue cpenctBa | Microsoft Office
pabort. Jlaboparopus 412, 414 oOydeHus:
3KpaH, MPOEKTOP, KOMITBIOTEP
O6opynoBanme:  jJabopaTopHOE
MHUKPOOHOJIOTHYECKOE
o0opyoBaHue
Jmst  caMOCTOSITENIbHOM ~— paboOThl  OOYyYAlOIIUXCS  MPETyCMOTPEHBI  MOMEIICHUS,

YKOMITJICKTOBAaHHBIE CIICIIHATN3UPOBAHHON MeOesblo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOU C
BO3MOXHOCTBIO MOJKIIIOUYEHUS K ceTu «HTepHeT» M o0ecrieueHHeM JI0CTyNa B IEKTPOHHYIO
UH(OPMALIMOHHO-00pa30BATENbHYIO CPEly YHUBEPCUTETA.

HaumenoBanue OcCHAaIlEHHOCTE ITOMEIEHNH 1 [Tepeuenn
MMOMENIECHUHN IS CaMOCTOSITENTLHOW pabOThI 00YJAFOIIUXCS JIUTIEH3UOHHOTO
CaMOCTOATEIbHOMN POrPpaMMHOTO
paboThl 00YJArOIIUXCS obecrnieueHus
[Homerenue s | Mebenb: yuebHas meOenb Microsoft Windows
CaMOCTOSITEITEHOM Komriekt CTICITHAT3UPOBAHHON Mebemm: | Microsoft Office
paboThl  OOYYAIOMIMXCS | KOMITBIOTEPHBIC CTOJIBI
(YMTATBHBIH 3an | O0opyoBaHUE: KOMITBIOTEPHAs  TEXHHKA C
Hayunoii 6ubimoTexn) TTOAKTIOYCHUEM K HHGOPMAIHOHHO-
KOMMYHUKalMOHHON  cetu  «MHTEepHEeT» U
JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3oBaTeibHyl0  cpeay  0oOpa3oBaTeabHOU
OpraHuvsaliuu, BeG-KaMepr, KOMMYHUKAIIHUOHHOC
o0opyoBaHue, 00OeCIIeUnBarOIIee TOCTY K CeTH
HHTEPHET (mpoBozaHOE COCIIMHEHHE U
0ecIpoBOJIHOE COEJMHEHHE IO TEXHOJIOTHH Wi-
Fi)
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